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lMporpamma rocygapCTBEHHOM WTOroBOM artTecTauumn paspabotaHa B COOTBETCTBUU C
depepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-03 «O6 obpasosaHumn B Poccuickon degepaunm»»,
depnepanbHbiM rocyAapCTBEHHbIM 0Obpa3oBaTeribHbiM CTaH4apTOM MO HanpaBfieHUIO MOArOTOBKU
(cneumanbHocTn) 06.04.01 Buonorns ytBepxaeHHbIM [Mpukasom MwuHoGpHaykm Poccum ot
11.08.2020, Ne 934.

1. OOwwme nonoxeHus

1.1. YyebHbiM nnaHom no HanpaeneHuio noarotoBkn 06.04.01 Buonorus npegycmoTpeHa
rocyfapcTBeHHasi UTOroBas atTectaumsa no nporpaMme marnctpartypbl B oopme:

a) rocygapCTBEHHOro 3K3aMeHa;

0) 3alWnTbl BbINYCKHOW KBaANuUdUKaLNoHHON paboTbl.

1.2. K TWA ponyckaloTca BbIMYCKHUKM, 3aBepLUMBLUME TMOSMHbIN KypCc OByyeHus no
obpasoBaTenbHOM MporpaMMe W YCrnewHo caasBlune BCe MNpeaLllecTBYLME dK3aMeHbl U 3a4eThl,
pernameHTUpoBaHHble y4ebHbIM NIaHOM MO HanpaBfeHWIo NOAroTOBKM (CneunanbHOCTK).

1.3. Ona nposegeHns MNA (caada rocygapcTBeHHOro ak3ameHa um 3awmta BKP) cospaetcs
rocyfapcTBeHHasi ak3aMeHaLnoHHas KOMUCCUS.

1.3.1. TocypgapcTBeHHas 3k3ameHauuoHHas komucenst (MFOK) opraHmsyeTtcs, kak npasumIio,
eonHas ons Bcex popm ob6yyeHns No HanpaBEHWO NOArOTOBKM (CneLmanbHOCTI).

1.3.2. B kpyr gesitenbHoctn MOK BXxoauT:

- NpoBepKa Hay4YHO-TEOPETUHECKON U NPaKTUYECKON NOArOTOBKM BbIMYCKHUKOB;

- pelleHne Bonpoca O MNPUCBOEHMU UM COOTBETCTBYIOLLEN KBanudukaumm v O Bblgaye
annrnoma;

- pelweHne O pekoMeHAauuuM B acnupaHTypy maructpatypy Havbornee noaroTOBIIEHHbIX K
Hay4HO-UccregoBaTenbCKON 1 Negarorn4eckon paboTte BbIMyCKHUKOB,

- paspaboTka npeanoXeHwn, HanpabfeHHbIX Ha AdanbHenwee YynydyweHue KadecTBa
NOAroTOBKM 0ByYatoLLMXCH B By3e.

1.3.3. 'K opraHusyeTcsi B cocTaBe npeacenarensi, Cekpetapsi U YneHOB KOMUCCUN eXXEerogHO
N OEeNCTBYeT B TEYEHUE KaneH4apHoro roga.

1.3.4. Tlpeacepatens [OK, opraHmsyemon no kaxgonm obGpasoBaTenbHOM nNporpamme,
yTBepxgaeTcs npukasom MuHuctepctBoM no obpasoBaHuio 1 Hayku P® no npeacTaBrieHnto y4eHoro
coBeTa BI'YUT mn3 uncna OoKTOpoB Hayk, NpodeccopoB COOTBETCTBYOWEro npodunsa, a npu ux
OTCYTCTBUM - KAHONOATOB HAyK M KPYMHbIX CNeunannucToB NpeanpusaTim, opraHu3aumnn n y4pexaeHun,
ABNAOLWMXCA NOTPebuTensmm kagpoB AaHHOIO Npodunsa He paboTaroLmx B yHUBEPCUTETE.

1.3.5. MNepcoHanbHbI cocTaB uneHoB ["OK yTBepKOaeTCs NPMKa3oM PEKTOPOM HE MO34HEE OAHOro
mMecsua go aatbl Hadana TNA.

2. lenu n 3agaum rocyaapCrtBeHHbIX aTTeCTaUMOHHbIX MUCNbITAaHUA

2.1. lenu rocyaapcTBeHHON UTOrOBOM aTTecTauMmn: YCTaHOBIIEHNE YPOBHS TEOPETUYECKON
N NPaKTU4eCKON MOArOTOBMEHHOCTM BbIMYCKHMKA By3a K BbIMNOMHEHUIO NPOdeCcCuoHanbHbIX 3agad u
COOTBETCTBMSA ero nogrotoskn tpebosaHmnsm ®roC 06.04.01 buonorus.

2.2. 3apavm rocygapCTBeHHOM MTOrOBOM aTTecTaumu: onpefensetrcd sugamu (Tunamm)
npodgeccnoHanbHOM AesATENbHOCTU BbIMyCKHMKA .

2.3. ObnacTtblo npodeccnoHanbHON AeATENbHOCTN BbiMYCKHUKA SBSAETCS:

22 [Muweesas npoMbIWIEeHHOCMb, BKIIKYas rnpou3eodcmeo Harnumkos u mabaka (8 cghepe
mexHos102uli KOMMEKCHOU rnepepabomku MsICHO20 U MOJI04YHO20 ChbipbS);

40 Cke03Hble 8U0ObI rpogheccuoHasibHoU dessmesibHocmu.

2.4. BbINyCKHUK OOMKEH ObiTb MOTOB K pelleHnto 3agad  npodeccmoHanbHoOn AeATENbHOCTH
crneayloLlero Tuna: Hay4yHo-uccredosamersibCKuli; IKCrepmHyo-aHaaumu4eckud.

lMpoBeaeHne Hay4yHO-UCcreaoBaTenbCKMX paboT U MapKeTUHIOBLIX UCcnegoBaHui B obnactu
NPOrpeccmMBHbLIX TEXHONOMMN NPOU3BOACTBA W MEPCMNEeKTUBHbLIX MPOOYKTOB MUTAHUSA >XMBOTHOIO
NMPOVCXOXAEHNA U NPOAYKTOB NUTAHWSA U3 PaCTUTENbHOMO ChipbS.

lMnaHMpoBaHve pasBUTMSA NPOM3BOACTBA MPOAYKTOB MUTAHUS XXMBOTHOMO NPOUCXOXAEHMSA W
NPOAYKTOB MUTaHUSA U3 PacTUTENbHOIO Cbipbsi HA aBTOMAaTU3NPOBAHHbBIX TEXHONOMMYECKUX NMUHUAX B
opraHusauumM B COOTBETCTBMM C rocygapCTBeHHOM nonutukon Poccuiickon ®epepaumm B obnactu
3[0POBOro NUTAHWSA HAcCeNeHNss Ha OCHOBE NPOBEAEHHbIX HAyYHbIX UCCEA0BaHUN.



PaspaboTka HOBbIX METOOMK NPOBELEHMST UCCNESOBAHNA CBOWCTB Chipbs, nonydabpukatos u
roTOBOW MpOAYKUMKM, MO3BOMAOWMX CcO3[4aBaTb COBPEMEHHblE WMHOPMALMOHHO-U3MepUTESbHbIE
KOMMIeKebl ANd NpoBeeHUss KOHTPOIS KavyecTBa NPOAYKTOB MUTaHUS XXMBOTHOIO NPOUCXOXOAEHUS U
NPOAYKTOB NUTAHUA N3 PaCTUTENBHONO Chipbsl HA aBTOMAaTU3UPOBAHHbIX TEXHOMOMMYECKUX NMUHUAX.

lMpoBeaeHne naTeHTHbIX UCCnefoBaHWUA U onpegerieHne nokasatenen TEXHUYECKOro YpOBHS
NPOEKTUPYEMbIX OOBHEKTOB TEXHONOMMU U NPOAYKUMM C LeNblo 0popMieHns 3asiBOK Ha M3obpeTeHus
N NpOMbIWEHHble 06pa3subl M MNaTEeHTHbIX OOKYMEHTOB MO pes3ynbTaTam pa3paboTkM HOBbIX
TEXHOSTOTMYECKMX peLUeHUn, TEXHOMOMMA U HOBbIX BWAOB MNPOAYKTOB MUTaHUSA XMBOTHOrO
NPOVCXOXOEHNSA U NPOAYKTOB NMUTAHUS U3 PaCTUTENbHOIO ChIpbS.

lMpoBeaeHne naTeHTHbIX UCCNefOoBaHUN U onpedeneHue nokasaTtenen TeXHUYEeCKOro ypoBHS
NPOEKTUPYEMbIX OGBHEKTOB TEXHONOMMN 1 NPOAYKUMM C LeNblo 0hOopMIeHNs 3asiBOK Ha M3obpeTeHuns
N NPOMbIWIIEHHbIe 06pasubl M MNaTEeHTHbIX LOKYMEHTOB MO pes3ynbTataMm pa3paboTkM HOBbIX
TEXHOMOMMYECKNX pPEeLUeHUN, TEXHOMOMMN U HOBbIX BUOOB MPOAYKTOB MUTaHUS U3 PacTUTESbHOro
CbIpbAl.

WccnegoBanus  cBOWUCTB NPOAOBOSILCTBEHHOIO  CbIpbA, MAWEBbIX  Makpo- M
MUKPOVHIPEeONEHTOB, TEXHONMOrMYecknx 400aBOK U ynydwnMTenen, BbIMNOMHAIOWMX TeXHONorn4yeckue
PYHKUMK, NG NpuaaHUS NULLEBLIM MPOAYKTaM onpeferieHHbIX CBOMCTB, COXPaHEHNA UX KadyecTBa U
BblpabOTKM roTOBbLIX N3OeNUi C 3agaHHbIM PYHKUMOHANbHBIM COCTaBOM Y CBOMCTBaMU.

PaspaboTka HOBbIX TEXHOMOrMYECKNX peLLeHUA, TEXHONOrMn, BuaoB obopyaoBaHus, cpeacTs
aBTOMaTM3aLUMM U MexaHu3auum npou3BOACTBa W HOBLIX BWUAOB MNPOAYKTOB MUTAHUS KUBOTHOMO
NPOUCXOXOEHUA W MPOAYKTOB MNUTAHUA U3 PacTUTENbHONO Chlpbd C 3adaHHbIM COCTaBOM WU
cBoMCTBaMM B Uensax obecnevyeHns KOHKYPEHTOCNOCOOHOCTM MPOM3BOACTBA B COOTBETCTBUMM CO
cTpaTerMyeckMMm nraHOM pasBUTUSA MPOM3BOACTBA MPOAYKTOB MUTAHUA Ha aBTOMAaTU3NPOBAHHLIX
TEXHONOMMYECKNX NMNHUSIX.

PaspaboTka HOBbIX METOOMK NPOBELEHMST UCCNESOBAHNA CBOWCTB Chipbs, nonydabpukatos u
roTOBOM MpOAYKUMKM, MO3BOMAWMX CcO3[4aBaTb COBPEMEHHblE WMHOPMALMOHHO-U3MepUTESbHbIE
KOMNMeKcbl AN NPOBEAEHUA KOHTPOSs KayecTBa MNPOAYKTOB MUTaHWS Ha aBTOMaTU3MPOBaHHbIX
TEXHONOMMYECKNX NMNHUSIX.

AHanM3 BNUSAHWS HOBbIX TEXHOMOIMW, HOBbLIX BWAOB Cbhipbsi M TEXHOMOMMYECKOro
o6opynoBaHMst HA KOHKYPEHTOCMOCOOHOCTbL U NOTpebuTenbckme KayecTsa NPoOayKTOB NUTAHKUS.

2.5. B npouecce NOAroTOBKM K rocydapCTBEHHOW WTOrOBOWM aTTecTauum y obydaroLlerocs
dopMumpyloTCs YHUBEpPCanbHble, obLenpodeccnoHasnbHble 1 NpodeccuoHasrbHble KOMMETEHLNN.

dopMupoBaHMe MNEepPEeYUCNEHHbIX KOMMETEHLUMA OCYLEeCTBRsSeTcd Mpu  MNOAroToBKE K
BbinonHeHuto BKP B cooTBeTcTBUMM € Tabnuuen 1.

Tabnuua 1 - dPopMmpyemMble KOMNETEHUMM MPU NOATOTOBKE K rOCYAapPCTBEHHOMY 3K3aMeHy u (Mnw)
BbinornHeHun BKP

dopmupyembie KOMNETEHL MK
B cooTtBeTcTBUM OTOC BO

Koa v HaumeHoBaHWe nHOuKaTopa AOCTUXEHNS
yHUBepcarnbHON KoMNeTeHLnn

loc.
aK3aMeH

BKP

YK-1 CnocobeH
OCYLLECTBNATb KPUTUHECKUN
aHanma npobnemHbIx
CUTyauui Ha OCHOBE
CUCTEMHOr0 Noaxoaa,

MO1yk1 — Kputmyeckn aHanuaupyeT npobrieMHyto
CUTyauUIo Kak CUCTEMY, BbISBIISISI €e COCTaBnsoLwme un
CBSI3M MeXAY HUMHU

NO2yk1 — OcylwecTBnsaeT NOUCK BapUaHTOB peLLEeHUs
nocTaBfneHHOM NpoBGnemMHon CcuUTyaunmm Ha OCHOBe

npegnaraetT BO3MOXHble
NpaKTUKy

nyTm BHeOpeHna ux B

BblpabaTbiBaTb CTpaATErnio CUCTEMHOro noaxoda, BblpabaTbiBaeT cCTpaTernio

OencTBumn OEenCcTBum

YK-2 CnocobeH ynpaBnsaTb U011y, — PaspabartbiBaeT KOHLEMUWUIO MPOEKTHOrO

NPOEKTOM Ha BCEX aTanax peweHns B pamkax obo3HayeHHoM npobnemebl,

€ro XXM3HEHHOrOo LMKna npeacraBnaeT nyonvyHO pesynbTaTbl MpOeKTa MU +

NO2yko — OpraHuayeT pa3paboTKy nnaHa peanusauunm
npoekTa, €ero KOPPEeKTUPOBKY W  KOHTPOMb 3a
BbIMNONIHEHNEM Ha BCEX 3Tanax >XM3HEHHOro Lmkna

YK-3 CnocobeH
OpraHn30BbLIBATL U
pykoBoauUTb paboTon

NO1yk3 — BolpabaTtbiBaeT cTpaTermio coTpyaHnyecTsa
M Ha ee OCHOBe OpraHusyet paboTy KOMaHAbl ANis
[OCTWXXEHUSI MOCTaBNEHHOW Lienmn




KOMaHAbl, BbipabaTbiBas
KOMaHZHYo cTpaTteruio ans
[OCTWKEHNS NOCTaBNEHHOM
uenu

No2ys — MnaHnpyeT KOMaHOHYo paboTy,
pacnpegenseT nopyyeHus u genervpyeT NOSTHOMOYUS
uyneHam komangbl. OpraHumsyeT obcyxaeHue pasHbixX
naen U MHEHWn, yperynupyeTt pasHorfiacusi ¢ y4etom
npeaBuaeHns pesynbTaToB MMYHBIX W KOMMEKTUBHbIX
OEencTBumn

YK-4 CrnocobeH npumMeHsaTb
COBpPEMEHHbIE
KOMMYHUKaTUBHbIE
TEeXHOmorMmn, B TOM 41cre Ha
WMHOCTpPaHHOM(bIX) A3blke(ax),
Ansi akageMn4ecKoro u
npodeCccuoHansHOro
B3anMoOencTBus

UO1yks — [eMOHCTpupyeT UWHTErpaTMBHblE YMEHUS,
HeobOxogumble — Ans HanucaHus, NMUCbMEHHOI0
nepesoga " peaakTMpoBaHus pasnnyHbIX
aKkagemMmndecknx u npodeccnoHanbHbiX TEKCTOB W
a(ppeKkTMBHOrO  y4acTuss B akageMUyeckux U
npogeCcCUoHanbHbIX AUCKYCCUAX

NO2yk4 — Nicnonb3yeT KOMMYHUKATUBHbIE TEXHONOMMMN
B cdepe npodeccrmoHanbHOW L[EeATENbHOCTU U B
Hay4yHOW cpefe, B TOM u4ucne obuwaetrca Ha
WHOCTPaHHOM $13blKe

YK-5 CnocobeH
aHanuaupoBaTb U yYnTbIBaTb
pa3Hoobpasue KynbTyp B
npoLiecce MexXKyrnbTypHOro
B3aUMOAENCTBUA

UO1yks — AHanuaupyeT OCOBEHHOCTW noBedeHUs u
MOTUBALMIO JOAEN  PasfIMYHOrO  CoLManbHOroO WU

KyIbTYPHOro NPOUNCXOXAEHWS B npoecce
B3aMMOAENCTBUA C HAMU

MO2yks — Bnagpeetr HaBblikamMmy CcO30aHUA  He
OVCKPUMUHALMOHHOM cpeapl MEXKYNbTYPHOTO
B3aUMOAENCTBUS npv BbINONTHEHWM

npodyeccnoHasnbHbIX 3agay

YK-6 CrnocobeH onpenensaTb
1 peann3oBbiBaTb
NPUOPUTETLI COBCTBEHHOM
0eaTenbHOCTM N cnocobbl ee
COBEpLLEHCTBOBAHUS Ha
OCHOBE CaMOOLIEHKN

MNO1yk.s — OOBbEKTUBHO OLEHMBAET CBOU BO3MOXHOCTH,
pecypcbl M WX npedensl, onpeaensieT Ccnocobbl
COBepLIEHCTBOBaHNA cobcTBEHHON 7]
npodeccnoHanbHon AeaTenbHOCTH

NO2yke — CamocToATENbHO BbLIABNAET MOTMBbLI U
CTUMYbI ans camMopasBUTHKS, onpepnenss
peanucTMyeckne Uenn npodeccuoHanbHOro pocTa,
nnaHMpyeT CBOK NpodeccuoHanbHy AeATenbHOCTb

OrlMK-1 CnocobeH ncnonb3oBaTb
" NPUMEHSATb
byHAaMeHTarnbHble

Guornoruyeckme npencTaBneHus
" COBPEMEHHbIE
MeTofosnornyeckme noaxonpl
ONst MOCTaHOBKM W peLleHust

MO-1onk-1 - MpumensieT dyHOamMeHTanbHble
fGuonoruyeckme 3HaHUA 4NS NOCTAHOBKA M PELUEHUSI HOBBIX,
B TOM uyucne HecTaHOAapTHbX, 3agjady B  cdepe

npogeccrmoHanbHON OeATeNnbHOCTU

MO-2onk-1  — PaspabaTbiBaeT aeKTUBHYO CTpaTernio u
WHHOBALIMOHHYK MOMNUTUKY AEeATENbHOCTU NpeanpusiTuic no
NPOU3BOACTBY MNPOAYKTOB MUTAHWS C Y4ETOM aHanusa

HOBbIX HeCTaHAapTHbIX 3aday B | TEHAEHUMA  pasBUTUS  HAyuYHbIX  UCCreaoBaHUn U1

cchepe npoeccmoHanbHoOM | npakTuyeckux  paspaboTok B n3bpaHHom chepe

OesTenbHOCTH npodeccmoHanbHOW  gesTenbHoCcTM U chopmynupyet
WHHOBALIMOHHbIE npeanoxeHns ans peLueHus
HecTaHA4apTHbIX 3agau, UCnornb3ys yrny6neHHyto
o6LLeHay4YHY0 1 METOAMYECKYIO cnieumnanbHYH NoAroToBKY

OlK-2 CnocobeH TBOpYyeckn | UO-1onk-2 — MWcnonb3yet TeopeTuyeckMe  OCHOBbI

ucnonb3oBaTb B | dpbyHOaMeHTanbHbIX M NPUKNagHbIX pPasfenoB  AWUCLMMIIWH

npogheccroHarnbLHom ONs peleHunst 3a4ay Npu Npov3BoACcTBE NPOAYKTOB NUTaHUs!

nesTenbHoCTU 3HaHuA | WO-20mk-2 — lMprvMeHsieT TeopeTuyeckMe M MpakTU4eckue

byHAaMeHTanbHbIX W | 3HaHWa pana popMMpOBaHMSA HOBBIX PELUeHUA MyTem

NPVKNagHbIX pasgenos | uHTerpauun pasnun4HbIX MEeTOONYECKMX noaxoaos

OncumnnnH (Moaynen), | npousBOACTBa NPOAYKTOB NMUTAHUSA

onpenensitoLmx

HanpaBneHHOCTb  MporpaMmbl

MarucTparypsbl

OrlK-3 CnocobeH ncnone3oBate | MO-1onk-3 — MWcnonb3dyeT dunocodckme  KoHUenuuu

dwmnocodckne KOHLeNnuun | ecTecTBO3HaHWSA ans dhopmMupoBaHusi Hay4HOro

€CTECTBO3HaHUSA W MOHWMaHWe | MMPOBO33PEHUS

COBpPEMEHHbIX 6uocdepHbix | NO-2o0mk-3 — OcyllecTBNs€T CUCTEMHYIO OLEHKY WU

MPoLIeCCOB  ONIA  CMUCTEMHOW | NpOrHO3vMpyeT  passBuTUE  cdepbl  NpodeCcCUMoHanbHOM

OLEHKM W MNpOrHosa pasBUTUS | AeATENbHOCTM Ha OCHOBE MOHUMaHUS  COBPEMEHHbIX

cdepbl npoceccmoHanbHoOM | npoLeccoB B Guocdepe

LesaTenbHOCTU MO-3onks — [porHoaupyeT akonornyeckue nocneacTeus

pa3BuTUsi N36paHHON NpodeccuoHanbHOM cepbl U HAXOAUT




nyTM ONTUMM3aUUM TEXHONOTUYECKUX PEeLLUEeHUA C MNOo3ULMiA
Ouonornyeckorn 6e3onacHocTn

NO-4onk-3 — [MpymeHaeT MeTOodbl  3KONOrMYECKOro
MOHUTOPUHIA UM CUCTEMHOrO aHanmMsa A OLEHKU
9KOIOrM4eckmMx NocneacTBmi aHTPOMNOreHHOW AeATENBHOCTH

OrlNK-4 CnocobeH yyacTBOBaTb
B NPOBEAEHUN 3SKONOrMYECKON
3KCMepTusbl  Tepputopun  ”
akBaTopwi, a Takke
TEXHOMOTNYECKUX MPOU3BOACTB
c MCMONb30BaHNEM
OMONOrMYecKkNx MeToooB OLIEHKN
39KOMorm4yeckomn 7]
Ouonornyeckol 6e3onacHocTu

NO-1onk-4 — MNpyMeHseT TeopeTU4eckme 3HaHus 1
MeTo[oNIorM4eckne noaxoabl B 0BGRacT 3KOMOrMYeckon u
©Guornornyeckoi 6e30MacHOCTU

WO-20nk4 — TlnaHunpyeT u opraHu3oBbiBaeT paboTbl Mo
3KOMOrMYECKON 3KCNepTM3bl TEppUTOPUA W aksaTopui, a
TaKkKe TEXHOMOrMYecknux MpPOU3BOACTB C WUCMOMb30BAHUEM
6uonornyecknx  MeTodoB  OLIEHKM  3KOMOTUYECKOM 1
6uonoruyeckon 6esonacHocTu

OlK-5 CnocobeH y4acTBOBaTb
B CO3JaHMM W  peanusauuun
HOBbIX TexHornorum B cdepe
npodeccrnoHanbHom
AeATenbHOCTM U KOHTpone ux
aKonornyeckon 6esonacHoOcTu C
NCMoMb30BaHNEM XMBbIX
obbekToB

na-1onk-s — PaspabatbiBaeT  KOHKYpPeHTOCMNOCOOHbIE
KOHUEenuuM npeanpusTMiAi MO  MPOM3BOACTBY NPOOYKTOB
NUTaHWA C OpraHu3auMen KOHTPONs WX 3KONOrmyeckown
6€e30MacHOCTM C NCNOMNb30BaHNEM XUBbIX OO EKTOB

WO-20nk-5 — [pymeHaeT coBpeMeHHble mMeToabl
uccreaoBaHuii, BKIMoYasa MAEHTUMMKaALUIO N OLLEHKY CBOWCTB
CbIpbs M TOTOBOW NPOAYKLUNA

MO-3onks — PaspabaTtbiBaeT HOBble TEXHONOrMYecKne
pelleHuss C Lenblo NoBbIWEHNS kavecTBa M GesonacHocTu
NpoayKUMM C UCMOMb30BaHWEM XMBbIX OOBEKTOB, a Takxe
npuaaHus en 3agaHHbIX CBOUCTB

OlK-6 CnocobeH TBOpYeckM
NPUMEHSITb U MoandULmMpoBaThb
COBPEMEHHbIE  KOMMbIOTEPHbIE
TexHormnornu, paboTtaTtb c
npodeccmoHanbHbiMM - 6a3amun
OaHHbIX, npodeccroHarnbsLHoO
ocopMnATe M NpeacTaBnsiTb
pe3ynbTaTbl HOBbIX pa3paboTok

MO-1onke — lNMpuMeHsaeT n MoanduUMpyeT COBpPEMEHHbIE
KOMMbIOTEPHbIE TexHormnoruu, cnewunannampoBaHHble
nporpaMMHble ¥ MHPOPMALIMOHHbIE MPOAYKTbI ANS peLleHns
npodeccmoHarnbHbIX 3a4ad

MO-2onks — PabotaeT ¢ npodeccrmoHanbHbIiMM Gaszamu
OaHHbIX, npodpeccuoHanbHO odopMnsaeT M npeacTaBnseT
pesynbTaTbl HOBbLIX pa3paboTok

OlK-7 CnocobeH B cdepe
cBoen npodeccroHansHom
AeATeNnbHOCTM CaMOCTOSATENbHO
onpegensTe cTpaTtervio "
npobnemaTtuky wccneaoBaHWn,
NPUHUMAaTbL pelleHusi, B TOM
yucne WHHOBALMOHHbIE,
BblIOMpaTb U moauduumpoBaTtb
MeTodbl, OTBeYaTb 3a KayecTBO
paboT M  BHegpeHune  uX
pe3ynbTaTos, obecneynBaTb
mepsbl NPOV3BOACTBEHHOM
6esonacHOCTM Mpu  peLleHun
KOHKpeTHOW 3agayn

WO-1ornk7 — BbisBnsieT nepcnekTuBHble Npo6nemsl u
dopmynmpyeT NPUHLUMNBLI peLUeHUs] aKTyarnbHbIX Hay4HO-
uccrnepoBaTenbCkUX 3adady Ha OCHOBE  MCMOMNb30BaHWA
KOMMMEKCHON uHdOpMauuM, B TOM YMCIle Ha CTblke
obnacTen 3HaHWA

NO-20nk-7 —lMpepnaraer  MeTOAMKM  pelleHus 1"
KOOPAWHUPYET  BbINOMHEHWE OTAENbHbIX 3afdaHuid  npu
pyKOBOACTBE  [pynnol  wuccnegoBatenen, C  y4eToMm
TpeboBaHUin TEXHMKM GE30NacHOCTH

MA-3onk7 — MpoBoanUT aHanu3 4OCTOBEPHOCTU MONYYEHHbIX
pe3ynbTaToB M OLEHKY UX NPaKTUYeCKON 3HaYNMOCTM

OrlK-8 CnocobeH ncnonb3oBaTb
COBpPEMEHHYI0
uccrnenoBaTenbekyto
annapaTypy U BblYUCIUTENbHYIO
TEXHUKY ans peLueHnst
WHHOBALIMOHHbIX 3agay B
npogeccrnoHanbHon
NeaTenbHOCTU

MO-1onks — lMpuMeHsieT pasnuuHble BuObl COBPEMEHHOMN
uccrnegoBaTenbCckoW  annapaTtypbl M BblY4UCIMTENBHON
TEXHUKW AN pelleHns  UHHOBAUMOHHbIX  3ajay B
npodeccMoHanbHoW AeaTeNnbHOCTU

WO-20mnk-s — [J€MOHCTPUPYET 3HaHMSA B 00NaCT NPUMEHEHNS
COBpPEMEHHOMN ncenenoBaTenbCKom annapaTypbl "
BbIMUCINUTENBHOW TEXHWKM B CBOEN npodyeccnoHanbHon
NeATenbHOCTU

MKe-1 CnocoGeH
OpraHn3oBbLIBaTL U YNPaBnsTh
Hay4YHO-MCCrenoBaTENbCKUMU
paboTamu, B TOM Yucre npu
NpoBeaEeHNN KCMEPVIMEHTOB,
odopMneHnn
paLMoHanu3aTopCcKnx
npensioXXeHni n 3asBOK Ha
n3obpeTeHus

MO 1nke-1 - Vicnonb3yeT npakTuyeckue HaBbIK1 B OpraHmM3aumum
n ynpasneHun Hay4HO-MCcCcreaoBaTenbCKMMM "
Npon3BOACTBEHHO-TEXHOMNOrMYeckumm  pabotamm, B TOM
yucre npu  MpOBEAEHUM IKCMepumeHToB B obnactu

NPOrpecCmBHbIX TEXHOMNOrnmn NpOV3BOACTBA 7
NepCneKTUBHbIX NPOAYKTOB NUTAHNS
MO2nke-1 - [MpoBoguMT naTeHTHble UccneaoBaHus U

onpepneneHne nokasarernen TEXHNYEeCKOoro YPOBHA
NPOEKTUpPpyeMbIX OOGBLEKTOB TEXHOMOMMU U npoaykummn c
Lenbto O(bOpMﬂeHMﬂ 3a4BOK Ha VI306peTeHI/I$| n
NPOMbILUNIEHHbIe 06pa3u,b| N NAaTEeHTHbIX OOKYMEHTOB nNo
pesynbTatam paspa60TKM HOBbIX TEXHONOrM4yecknx
peLueHnin, TEXHOMNOMMA N HOBbIX BUAOB NPOAYKTOB NUTAHWS, B
TOM 4uMCIie Ha BbICOKOTEXHOJI0TMYHOM O60py,D,OBaHVIVI

MO3nke-1 - OchopMnseT paumoHanu3aTopckue npeanoxeHus
MO COBEPLUEHCTBOBAHWNIO TEXHOMOTMMM NPOW3BOACTBA HOBbIX
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BMOOB MPOAYKTOB MWUTaHWA M NPOBOAWUT WCCNELOBaHUS MO
3aflaHHOW TeMaTWKe, B TOM YACHE Ha BbICOKOTEXHONOMMYHOM
obopygoBaHum

WO4nke1 - O6pabaTtbiBaeT M aHanuavpyeT MosyYeHHble
[aHHble C NCMONb30BaHUEM COBPEMEHHbIX

METOAOB aHanu3a WHdopMauMnm w KHTepnpeTupyetr B
KOHTEKCTe

BblGpaHHOM obnacTu npodgeccnoHanbHoON n/mnm

Hay4YHoW caepsbl

MKB-2 CnocobeH nnaHnpoBaTb
paboTy 1 BbIOMpaTb MeToabl
peLleHust uccrnenoBaTenbCKnx
3ajad afeKkBaTHo
NocTaBneHHbIM

LensiM ¢ y4eTOM LUMPOKOro
NOHUMaHUA NpodeccuoHanbLHOM
o6nactu u/vnm obnactu
00y4eHus, B TOM Yncne Ha
MEeXONCLUMNIMHAPHOM

YpOBHE

MO 1nke-2 - AHanusmpyeT u obpabaTbiBaeT MHGOpMaUMO No
TEMaTVKe UCCneaoBaHus B BbIOpaHHOW obnact Hayk, B TOM
yucre Ha MeXxgucUMnIMHapHOM YpoBHe

MO2nks2> - BblbupaeT akcnepuMmeHTanbHble WM pacyeTHo-
TeopeTuyeckne MeTodbl pelleHWsi NOCTaBlIEHHOW 3adauw,
MCXOAA U3 WMEKLMXCA MaTepuasibHbIX U BPEeMEHHbIX
pecypcos

MO3nke-2 - PopmupyeT (paspabatbiBaeT) nnaH npoBeneHust
Hay4Ho-uccneaoBaTeNbCKMX paboT

MKB-3 CnocobGeH k
opraHu3sauum, NpoBeaeHnto n
npeacTaBneHnto
CaMOCTOATENbHbIX
nccnenoBaHuii B obnactu
MUKpoOmonorum

WO1nke-3 -lpymMeHseT 3HaHue NpPUHUUMNOB CTPYKTYPHOM U
byHKUMOHANbHOW  opraHuM3auum  MUKpOBMOMNOrnyeckux,
buonornyecknx OBGBLEKTOB U BUOXMMUYECKMX OCHOB WX
YHKUMOHNPOBAHNS MNpU  PeLlleHun  UccnefoBaTesibCkMx
3agav

NO2nke-3 -MNpodeccrnoHanbHO ncnonb3yet

CNOXHOE Hay4YHO-MCCrnenoBaTenbCckoe

o6opyaoBaHue A NoNy4YeHUs HOBbIX 3HAHUIA O
(PU3NKO-XMMUYECKNX MEXaHMU3MaX

(YHKUMOHUPOBAHNST MUKPOBMONOrMYecknx n Guonornyeckmx
0OBEKTOB B HOPME U MpW NaTonormm

MO3nke-3 -MNpeacTtaBnser pesynbTatbl paboTbl B YCTHOM
dopMe C WCMoNb3oBaHWEM Npe3eHTauui Ha HayYHbIX
ceMunHapax, KoHhepeHUNsaxX pasnnU4Horo ypoBHS 1 /unu B
paMkax [UCKYCCUA Ha Hay4HbIX (Hay4HO-MPaKTU4ECKMX)
MEepONPUATUSIX U TOTOBUT NyGnukauum no

pesynbTatam paboTbl B hopMe TE3NCOB

[OKNaJoB, KPaTKUX COOBLLEHUI N HAYYHbIX

cTaTen B Hay4HbIX N3gaHMAX

MKB-4 CnocobeH k
opMUpPOBaHMO HEOOXOAMMOM
METOLMNYECKON AOKYyMEHTaLNN
no obpasoBaTenbHbIM
nporpammam B obnactu
MUKpPOBMONOrMu ¢ NPUMEHEHNEM
MHOPMALMOHHBIX TEXHOOMNIN

MO 1nke-4 - PaspabaTbiBaeT Hay4HO-MeTOAMYECKME U y4EOHO-
MeToauveckne maTepuansl, obecneunsaroLime peannsauuio
obpasoBaTenbHbIX Nporpamm

WO2nks-4 - MpoBoanT oTAENBHBIE BUAbI Y4EOHBLIX 3aHATUI NO
obpasoBaTenbHbIM  MporpaMMam  NoA  PYyKOBOACTBOM
cneumanucTa 6onee BbICOKOW KBanMdukaumm

MO3nke-« -Wcnomnb3yeT TexHudeckne cpepcrtsa noucka
Hay4HO-OMonorn4ecKkom (MuKpobBUuonornyeckon)
uHdopMauum B rnobanbHbIX  KOMMbIOTEPHBIX — CETHX,
yHMBEpCarnbHble  NakeTbl  MPUKNagHbIX  KOMMbIOTEPHbIX
nporpamm, crneunanManpoBaHHble 6a3bl AaHHbIX

MKBe-5 CnocoGHoCcTbI0
NPUMEHSITb 3HAHWA U HaBbIKU B
obnacTtu paspaboTku n
NPUMEHEHNS FEHETUYECKNX
TEXHOSOMI, B TOM Yncne
reHOMHOro pefaKTUpPOBaHUS

WMO1nkes - [MpuMeHsieT 3HaHWs M HaBblkn B obnactu
6uonorun " Mukpoburonorumn ans rEHOMHOrO
peAakTMpoBaHus B NPOdeCcCHoHanbHON AeATeNnbHOCTH

MO2nkes - PaspabatbiBaeT MeTOAMKM  NMPUMEHEHUSI

reHeTUYEeCKUX TEXHONorMM, B TOM YuCfle TEeHOMHOro
penakTupoBaHua B I'IpO(beCCI/IOHaJ'IbHOI;i AeATEeNIbHOCTU

MKB-6

CnocobeH coBepLLEHCTBOBATb
TexHomnornyeckue npoLecchl
npousBoacTBa, noaduparts,
1cronb3oBaTh U OLEHMBaTb
NPOAOBONbCTBEHHOE ChIpbe,
nuwesble o6aBKu U
ynydwmnTenu ans paspaboTku u
NpPOM3BOACTBA HOBbIX BUAOB
NPOAYKTOB NUTaHUA

WO1nkes - PaspabartbiBaeT HOBblE TEXHONOMMYeckue
pelleHuns, TexHomorMu, Buabl 0OOpyAOBaHUS, CpeacTBa
aBToMaTM3auMM U MexaHu3auuum Mpov3BOACTBA W HOBblE
BMAObl NPOAYKTOB MUTAHWUA >KMBOTHOTO MPOUCXOXAEHUS C
Yy4€TOM MPUHLMMOB CTPATErM4ecKoro NNaHMpoBaHns

NO2nks-6 - Mposoaunt ncenegoBaHust CBOWCTB
NPOOOBONIbCTBEHHOTO  CbIpbsi,  MULLEBbLIX  Makpo- MU
MUWKPOWHIPEANEHTOB, TEXHOMOTNYECKMX nobaBok 7]
ynyyqwutenen anst  BblpaboTkM  MNPOAYKTOB  MUTaHUsi
KMBOTHOIO MPOUCXOXAEHUSI C 3aAaHHbIM (DYHKLMOHANBHBIM
COCTaBOM W CBONCTBaAMM

MO3nke-s - OcylecTBNAET KOPPEKTUPOBKY peLenTypHO-
KOMMOHEHTHbIX M TEXHOMNMOTMYECKUX  peLleHud  npwu
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NPOBEAEHUN MPOMBILLIIEHHBIX WCMBbITAHUA MPOrPECCUBHBIX
TEXHOMOTNN N HOBbIX BUAOB MPOAYKTOB NUTAHWUS >KUBOTHOMO
MPOVCXOXAEHMS C  Yy4yeTOM oOnTuMu3aumMm 3atpat M
NOBbILLEHNS KaYyecTBa NPON3BOANMON NPOAYKLMM

WO4nks-6 - BoiiBNsieT pakTopbl BUSHWUS HOBbIX TEXHOMOMNN,
HOBbIX BMAOB CbIPbsi U TEXHONOrM4eckoro obopyaoBaHns Ha
KOHKYPEeHTOCMOCOBHOCTb, notpebuTensckue KavecTBa +
NPOAYKTOB MWUTAHUSI >XUBOTHOTO MPOMUCXOXAOEHWS, COCTaB
NPOV3BOACTBEHHbIX Y HEMPOM3BOACTBEHHbIX 3aTpaTt

MO5mke-s — [MpoBogMT paboTbl MO BHEOPEHWIO HOBbIX
TEXHOMOrMN NPOAYKTOB MUTAHWSA XXMBOTHOTO MPOUCXOXAEHNS
C Y4eTOM OCHOB MPOEKTHOro YynpaBrieHusl, YnpaBreHus
pvckamu U MeTogamu opraHmnsauum Tpyga

3. MecTto N'MA B cTpyKType obpa3oBaTenibHOW NporpaMmmsbl

locypnapctBeHHada utoroBasa attectauua 06.04.01 Buonorus npoxoaut B 4 cemecTtpe Ang
O4YHON (hopmbl 0ByYeHUs, B 6 ceMecTpe Ans O4YHO-3a04vHOM hopmbl 0bydYeHusd. Ha Hee oTBoanTCSA
324 yacos, uto coctaBnset 9 3ET. KoHTakTHasa pabota npu nposeaeHumn M'MA coctasnseT 17 u.

4. TpeboBaHUA K rocyAapCTBEHHOMY 3K3aMeHy

4.1. lMepeyeHb aucumnnuH obpasoBaTenbHOW MNporpammbl, obecneymBaroWmnX MNonyyYeHne
COOTBETCTBYHOLLEN NMPOECCNOHANBHON NOArOTOBEHHOCTU BbIMYCKHMKA, NPOBEPSIEMON B npouecce
rocy4apCTBEHHOro 3K3ameHa:

- CoBpemeHHble npobnemsl 6uonorum (YK-2; OrNK-1; OrK-2)

- OcHoBbl Hay4Ho-uccnegoBaTenbckon gestenbHoctn (YK-1; OMNK-5; OlK-7)

- MHocTpaHHbIn s3bik (YK-4; YK-5)

- CamomeHegxmeHT (YK-3; YK-6)

- MaTtemaTtundeckoe mogenupoBaHune Guonormndeckmx npoueccos (OlK-8)

- Wctopus n metogonorus 6uonorumn (OMNK-1)

- CoBpemeHHas akonorus 1 rnobdanbHble akonorndeckme npodnemsl (OlMK-4)

- YyeHue o 6uoccepe (Or1K-3)

- KomnbtoTepHble TexHonorum B 6uonorum (OlNK-6)

- Bronorua pasnnyHbix TakCOHOMUYECKMX rpynn MyukpoopraHuamos (MKe-1)

- MonekynsapHasa 6uonorusa mnkpobHon knetkum (MNKs-2)

- BonbLwon npaktukym no mmkpoduonorum (MKe-3)

- leHeTuka agantauun (MKe-2)

- Cuctema XACCI1 B nuweBbix nponssoacteax (MKe-6)

- CneuuanbHbIn NpakTMKym no Mmukpoduonoruu (MKe-3)

- "eHoMuka, npoTeomuka n anureHeTuka (MKe-1; MNKs-5)

- CoBpemeHHble meToabl hunanko-xummdeckom buonormum (MKe-4)

- CtpaTterunsa 6uoxmmmnyeckon agantauum (MKe-2)

- MonekynsapHble MeToabl guarHoctukm B 6uonorum (MKe-1; MKBe-2)

MpakTuyeckne NoAxoAbl rEHOMHOrO PedakTUpPOBaHUSA ANA NULWEBON GUOTEXHONOormm

- CoBpeMeHHble METOALI NPON3BOACTBA MUKPOOHLIX Bronpenapatos (MKB-4)
- MukpobHbI MeTabonumam kceHobuoTmkos  (MKe-1)

- "eHoguarHocTuka (MKBe-2)

- Mwukpobuonorus B cenbckoMm xo3ancTtee (MKBe-3; MNMKB-5)

- Mukpobuonorusa B npomnssoacTtee npoaykros nutaHus (MKe-5; MNKe-6)

4.2. CopepxaHvne pasgenoB AncuunnunHbl obpasoBaTernibHOW NporpamMMbl, o6ecnevmBaroLLnx
nonyyeHve 3HaHMW ONa  peweHus npodpeccuoHanbHblX 3agady B COOTBETCTBUM C  BWOOM
npodeccnoHarnbHOM AesATEeNbHOCTU BbINYCKHUKA W MNpOBepseMblX B MpoLecce rocygapCTBEHHOMo
3K3aMeHa [Ans HarpasfeHus noaroToBKU 06.04.01 Buonorus, maructepckass nporpamma
«Muikpobuonorns».
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Tabnuua 2 — CogepxaHue pasgenos QUCLMNIMHLI

HanmeHoBaHue CogepxaHwue KomneTteHuunn
OVUCLUUMNIIVHBI
CoBpeMeHHble 3BontoUMoHHas buonorus. OBOMOLMOHHasA ovonorus: YK-2; OlK-1;
npobnemobl Guonorum COBPEMEHHbIA  B3rnag Ha A0O6MONOrMYeckyto  3BOSIOLNIO. OrlK-2

Xnmmyeckaa asonouuns. PoxageHne BceneHHon: nepBble
NOACTYNbI K XXMU3HU. «[lepexoaHble 3BEHbSAY, «yYHUBEPCANbHbIN
o6LWNA Npenok» BCEX COBPEMEHHbIX XXMBbLIX CYLUECTB WM
Jlyka. Teopus abuoreHesa. ABTOKaTanuTUYeCKME UMK LiEMHbIE
peakuuu. «[MpepxunsHby. OBOMOLNOHHASA fuonorus:
COBPEMEHHbIN B3rMs4 Ha MNPOUCXOXAEHUE XU3HWU. Teopust
PHK-mnpa. Pubosnmebl. Ferroplasma acidiphilum (HaguapcTtBo
apxenn).PHK-nepekntoyatenu. B Hadvane 6bino coobuiecTtBo
unn opraHnsm? [peBHenwne cnegbl XusHu. baktepum wn
apxen.  XemoaBToTpodms.  JBOMOLUMOHHAsE  ©Buonorus:
COBPEMEHHBIN B3rMsg Ha NPOVCXOXAEHNE MHOTOKNETOYHOCTH.
CoTtpygHuyectBo npokapuoT. baktepusi Bacillus  subtilis.
OxkcureHHbI (KUCNOpoaHbIN) poTocnHTes. LinaHobakTtepuu, nx
HUTEBUAHbIE  KOMOHUKM  (POTOCUHTE3UPYIOLLME  KNETKU U
retepoumcTbl). A30THbIN POTOCUMHTE3 M dukcaumsa asoTa.
LinaHoBakTepun Synecbococcus (coeanHeHne B OLHOMN KreTke
oTOCKMHTE3a N PUKCaALMN a30Ta, Pa3feneHHbIX BO BPEMEHN).
BbaktepuanbHbli  MaT.  KOHCTpPYKTUBHblE  «HeOOCTaTKu»
npokapuoTuyeckon Knetkn. Knumat [peBHenwunx 3nox.
MpeokoBoe COOOLLECTBO» 3YKApPUOT U MPOUCXOXAEHWE
aykapuoTudeckon  kneTkn. [NpeBpaweHne OakTepun B
opraHennbl. «CBepxopraHnam». MeTareHOMHbI — aHanua.
AszoTdukcupyrowme cumonosbl. Cumbuosbl aBTOTPpodOB C
retepotpopamu. CuMOMO3bI  XKMBOTHBIX C  MUKpoOamu,
NMOMOraoLLMMM ycBamBaTb pacTUTENbHYO nuLy.
OBonoUMOHHass  Buonorus:  COBpPEMEHHbLI  B3rMsg — Ha
npoucxoxaeHne 4enoseka. [lonynauuoHHas reHeTMka W
npoucxoxaeHue Hapogos EBpasun. [Npobnema yenoseyeckom
YHMKanbHOCTW.  OBOMKOUMOHHAA  3konorus.  FoMuHMABI.
FomuHnapl n sBonoumst coobuwiectea. [pegku 4enoseka.
MpokoHcyn. Adapckun ascTpanonutek (Jllocn n Cenam).
MaccuBHble M TOHKOKOCTHble hOpMbl  aBCTPanonUTEKOB.
CTpyKTypa reHoma 4ernoBeka, ero dyHkummu. MNpoucxoxaeHue
n aBonouns reHoma yernoBeka. OTHOreHoMuKa.
Monumopuam, CTpykTypa nonynsaumin, duroreHes wu
NM3MeHYMBOCTb Hacenexwus EBpasun. Monynsumm nepexogHble
Mexay MoHronongamum u esponeovgamu. Bo3MOXHBIA NyTb
dopmupoBaHua  esponeomaoB. YyeHnme o  Buocdepe.
Bruocdepa. ocT HaceneHust 3eMnu ¢ JOUCTOPUYECKUX BPEMEH
no Haww AHW. MexaHu3mbl TOPMOXEHMSI pOCTa YMCIEHHOCTU
nogen. buonorna  yenoseka. MexaHusmbl  perynsumu
uncneHHoctn. Pak u ceppedvHo-cocygucTele 3abonesaHus.
HacnepgcTteeHHble 6onesHn. MeguumHa n 340poBbe YeroBeka.
KakoBa B3aMMOCBSI3b Yto Xoet YyenoBe4vyecTBO?
YnbTMMaTUBHbIE U CUTHamNbHbIE (PaKTOPbI: KONMYECTBO MULLM,
KayeCcTBO MWK, 3HepreTyeckMn GanaHc opraHusma,
KayecTBO cpedbl OOWTaHWs,  3arpsi3HEHVE,  XULLHMKW,
napasuTbl, Bo3byautenu 6onesHen. brnonornyeckas emkocTb
cpeabl. TnoTHocTe HaceneHwusi. byayuwlee uvenosedvecTBa
BrnoTtexHonorus. CoBpeMeHHble HanpaBreHnsi GUOTEXHOMOTNN.
CoBpeMeHHble HanpasneHus PU3NKo-xmuMmmnyeckon dronorum m
BuoTexHonoruu. CyLHocTb Hanbonee 3Ha4YUMbIX
3aBEpPLUEHHbIX pa3paboTok B ob6mactu  OGMOTEexHonoruu.
OkcnepTHas oueHka 3MEEKTMBHOCTM U OBuobesonacHocTH
BroTexHomnorn4yecknx paboTtok. [ponaraHgMpoBaHME yCNeExXoB
COBpPEMEHHOV BUOTEXHONOrMM, OLEeHKa PUCKOB OT BHeApEeHUs
OMOTEXHONOTMYECKMX Pa3paboToK B NPaKTUKY.
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OcCHOBbI Hay4HO-
ncecnegoBaTernibCKon
AeATeNbLHOCTU

OcCHOBHbIE NOHATMSA Hay4HO-UccneaoBaTenbCKON
aesaTtencHocTW. [lpeAMeT ©  OCHOBHbIE MOHSATUS  Hay4HO-
nccrnegoBaTeNnbCkon  AEATENbHOCTM U pasBUTME  HayYHbIX
nccnegoBaHun B Poccumn 3a pybexom. OpraHmsaums Hayku B
Poccuiickon ®epepaunn. AHanmM3 NpobfemMHbIX CUTyaLUA Kak
cMcteM M NyTM wux pewenuns. Metogonormsa u mMeToAbl
Hay4HOro nccrnegoBaHus n KCMepUMeEHTaNbHbIX
nccnepoBaHun. CylHOCTb ~ METOAONOrmMn  UCCrnefoBaHUS.
MpuHuMnbl 1 npobnema uccneposaHus. Kputudeckuii aHanms
nNpobnemHbIX CcuUTyauunm Ha OCHOBE CWUCTEMHOrO noaxoaa.
PaspaboTtka runotesbl M KOHUENUMUM  UCCreAOoBaHUS.
MpoueccyanbHO-MeTOAOMNOrMYeCKNe CXeMbl UCCReaOoBaHUS.
HayuHble MeToabl No3HaHus B nccnenoBaHusX.
OKCnepuMeHTbI: onpegeneHue, BMAbI. MeTogonorus
aKcrnepvMeHTa.  AHanuM3  3KCMEepUMMEHTanbHbIX  OaHHbIX.
Cnocobbl npencTaBneHnss pesynbTaToB UCCIeO0BaTENbCKON
aeaTtenbHocT. KpuTepumn oueHkn kadecTBa MCCNedoBaHUsS U
ero npaBoBoe obecneyeHne. BHegpeHue n 3dhpeKTUBHOCTb
Hay4HbIX MCCregOBaHUN. CTPYKTypa M O0POpMIIEHME HAy4HO-
nccnenoBaTenbCkMX UM Hay4YHO-NPOU3BOACTBEHHbIX paboT.
CtpykTtypa y4yebHo-HayyHom paboTbl. HanucaHue TekcTa
Hay4yHoM paboTbl. MeToabl 06paboTkn cooepkaHUs HaydHbIX
TEKCTOB. [MoHATUNHO-TEPMUHONOrMYECKOE obecneyveHne
uccnepoBaHus. OcopMneHne pesynbLTaToB Hay4yHOW paboThl.
Komnosuuusi HayyHoro npoussegeHus. [puembl U3NOXeHusi
Hay4HbIx MaTepuarnoB. PaboTta Hag pykonucbelo. A3bik U CTUNb
Hay4Hon paboTtbl. Kputepun kadectBa uccnegoBanus. lNpasa
n obasaHHocT. [logroToBKa HayyHbIX MaTepuanoB K
onybnukoBaHuio B nevyatu. [oKymeHTanbHble WUCTOYHUKM
WHdopMauMn. opraHmsauus  cnpaBoOYHO-UHAOPMALMOHHON
aearenbHocTn. OCHOBbI HAY4YHOW 3TUKM U OpraHmn3aumm Tpyaa.
MpuMmeHeHMeM pe3ynbTaToOB Hay4HbIX MWCCnegoBaHui npwu
NpoeKkTUpoBaHusa obpasoBaTenbHbIX Nporpamm. Buasl HayyHo-

MeTogn4eckoro obecneyeHus ana peannsauunn
O6pa3OBaTeJ'IbeIX nporpamMmm. OcHosBbl pa3pa6OTKI/I
MHHOBALIMOHHOIO NpoeKTa. OcHoBHble Tpe6OBaHI/1$|

KOHKypCHOro oTbopa WHHOBaUWOHHbLIX nNpoekToB. MeTtoa
MPOEKTOB Kak cpeacTBO (DOPMUPOBAHMS UCCMEeOoBaTENbCKMX
HaBbIKOB obyuvatomxcs B npotecce pa3paboTku
WHHOBALMOHHOIO MpoekTa. PekomeHgauun Mo MNOAroTOBKe
OCHOBHbIX MOJSIOXEHWA WHHOBALMOHHOIO npoekTa. 3awwuTa
WHTENNEeKTyanbHon cobCcTBEHHOCTU.  MHTennekTyanbHas

COBGCTBEHHOCTb, Kak npegMeT  koMmmepuuanu3aumm wu
obsizaTenbHasl cocTaBnslowas MHHOBALMOHHOIO MpoeKTa.
Ctpyktypa  OuM3Hec-nnaHa  WHHOBALMOHHOTMO  MpOEKTa.
ToBapoBeAHO-OPUEHTUPOBAHHAsE MoAeNb WHHOBALMOHHOMO
npoekta. PekomeHoyeMble nporpammbl U UCTOYHUKM
nHdopmaumm Ansa  paspaboTkM MHHOBALMOHHOIO MNPOEKTa.
OkcnepTr3a npoekToB. OCHOBHbIE MeToAbl 3KCNepTU3bI
WHHOBALMOHHbLIX MpoekToB. OCHOBHbLIE BOMPOCHI 3KCNEPTU3bI
WHHOBALMOHHOTO npoekTa. BapuaHThbl peLueHns
nocTaBfieHHOMW  NpobnemMHonm  cuTyauum W cTpaTerum
OOCTWKEHWUsI NOCTaBIIEHHON Lenn B MHHOBALMOHHOM MpPOEKTe.

YK-1; OIK-5;
OrlK-7

MHOCTpaHHbIN A3bIK

BoccTaHoBUTENbHO-aganTaUMOHHbIN Kypc (nekcuko-
rpaMMaTu4eckue acnekTbl). Jlekcuueckunii MUHUMYM
obueHaydHoO U npodpeccuoHanbHOW — nekcuku.  Bupo-
BpeMeHHble dopMbl rnarona. HenuuHble dopmbl rnarona.
MoganbHble  rnaronbl.  CocnaraTefnlbHOe  HaKIOHEHWe.
OmdaTnyeckne KoHCTpykuun. Maructp — BTopasi CTyneHb
BbiCLLEro  npodeccuoHansHoro  obpasoBaHus. Ob6nacTb
3HaHus. [Npobnembl 1 3agayn MarmcTepckoro MccrnegoBaHus.
Ponb Hayku B obLiecTse.

TBOpYecknn Nonck M obpaboTka MonyvYeHHon MHdopMaLun.

YK-4; YK-5
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UcTopnss ©® nepcnekTtuBbl pasBUTUS  COOTBETCTBYIOLLErO
Hay4yHoro HanpaBneHus. Hay4Hble nccnegosanns B Poccun un
3a pybexom. NepeBoq Hay4dHO-NPOECCUOHArNbHbLIX TEKCTOB.
NCTOYHMKM UMHOpMauum 1 NOPSAOK MONb30BaHUSA  UMMW.
AnroputM MHTepnpeTauum cogepxatenbHon WHgopmaumm
NHOA3bIYHOTO TekcTa (BbINONHEHME pedepaTuBHOro,
aHHOTALMOHHOIO nepesopa). Jlekcuyecknn - MUHUMYM
obLeHayqHOM, y3kocneuuanbHOW U TEPMUHOMNOIMMYECKON
nekcukn.  CocTaBrneHue  rroccapuyss N0 MPOYUTAHHOM
nutepatype. [llucbMeHHas u  ycTHad MHdOPMaLMOHHasA
aedarenbHocTb. HayyHoe obLeHue: KOHdepeHLun,
cMno3nymsbl, coselaHnsa. ObmeH uHpopmaumen obuiero wm
npodgeccnoHanbHOro xapaktepa. [enoBasa nepenucka B
chepe HayyHOM [edATeNnbHOCTM B CBHA3M C  y4acTMeM B
KOHgepeHUnn (NpurnawleHne Ha KOH(epeHUMto, 3asiBka Ha
yyacTme B KOH(bepeHUuMM, HayyHble nybnukauum w T.M.).
lMpakTMkym nNoO COCTaBMeHUo aHHoTauuKr, pedepata Ha
MHOCTPaHHOM $i3blKe N0 MPOYMTaHHOW NuTepaType.

CaMoMeHe)KMeHT

OcHoBbl camoMeHemkmeHTa.  CyLHOCTb
camomeHemkMeHTa.  CopgepXaHme  OCHOBHbIX  OYHKLWW
caMoMeHekMmeHTa. MNMnaHmpoBaHne NMYHOro passuTus. Tanm-
MEHEKMEHT W LenenonaraHne. YnpaeneHue CTPecCOoM.
TBopuecknin nogxond K peweHuto npobrnem. YnpasneHue
pecypcamy B CaMOMEHeOXXMeHTe. YnpaBreHWe pecypcoM
BPEMEHWN. YnpaeneHve pecypcom aKTMBHOCTM "
paboTtocnocobHocTn, ob6pasoBaHHOCTU. dopmupoBaHMe W
pas3BuTME KoMaHdbl. JIMgepcTBO M PyKOBOACTBO. YNpasrieHune
pe3ynbTaTMBHOCTbH.

YK-3; YK-6

MaTtemartnyeckoe
MonenMpoBaHune
omonorn4yeckmnx
npoLIeCCOoB

BeegeHune. MaTtemaTtnyeckue moaenu B Guonoruu.

MonsaTne mogenu. O6beKThI, Lenu U MeToabl MOAENMPOBaHUS.
Mogenu B pasHbix Haykax. KOMnbloTepHbIE 1 MaTeMaTuyeckne
mogenu. Wctopusa  nepBbix Mopenen B Guonorum.
CoBpemMeHHass knaccudukaumsa mogenenm 6Guonornvyeckmnx
npoueccoB. PerpeccuoHHble, MMUTaLMOHHbIE, Ka4eCTBEHHbIe
modenu. [pyvHUMNbI  MMWUTAUMOHHOINO MOAENUPOBaHUA W
npumepbl Moaenen. Cneunduka MOOENUPOBaAHUSA KUBbIX
cuctem. Mopgenu 6uonornyeckux cuctem, OMUCbIBaeMble
oaHUM andhdepeHumnansHbiM ypaBHEHNEM NEPBOro Nopsika.
Mogenn, npuBogswme K ogHomy AanddepeHumnanbHOMY
ypaBHeHuo. [loHsATME pelwleHMss OOHOro  aBTOHOMHOIO
anddepeHumnanbHoro ypaBHeHus. CTauuMoHapHOe COCTOsHME
(cocTosiHne paBHOBeECUS). YCTOMYMBOCTD COCTOSIHUSA
paBHoBecusi. MeTodbl OLEeHKM ycTomMumBocTU. PewleHue
NUHeNHOro anddepeHUManbHOro ypaBHEHUS.

Mogenu 6GuonorMyecknx CUCTEM, OMUCbIBaeMble CUCTEMOW
OndbepeHumnansbHbIX ypaBHEHNIA. HenpepbiBHbIE
MOLEnNU: SKCMOHEHUManbHbIA  POCT, MNOMMCTUYECKUN  POCT,
MOENU C HauMEHbLLEN KPUTUYECKOWN YMCneHHOCTbo. Moaenun
C  HenepekpbiBawLMMUCA  MNOKOneHusmMu.  [uckpeTHoe
noructuyeckoe ypasHeHue. narpamma u nectHuua Jlamepes.
Tunbl  pelieHnii  nNpu  pasHbIX 3HAYeHUAX napameTpa:
MOHOTOHHbIE n 3aTyxaiwoume peLueHuns, LUMKITbI,
KBa3nCTOXacTU4eckoe MoBeAeHne, BCMbIWKA YMCAEHHOCTMU.
MaTpudHble Mmogenun nonynsaunin. BnvsHvue sanasgbiBaHus.

OrllK-8

WcTopusa n
meToaornorusa 6uonorum

BegeHne B npegmet. [loHATME MeToga M MeTOLONOMMW.
Knaccudumkaums metogos Hay4yHoro nosHaHus. lNoHsatue

mMeToga u metogonorun. Knaccudukauua mMeToaoB HayyHOro
nosHaHusa. KpuTepum u© CTpyKTypa eCTeCTBEHHOHAYy4YHOro
Nno3HaHusA. XapakTepHble 4epTbl U TeMnbl Pa3BUTUS HayKW.
EcTecTBEHHO-Hay4Hble  3HaHWA B  OPEeBHOCTM U B
cpenoHeBekoBbe. [lpeacTaBneHne O CYLIHOCTU XXUBOrO B
nepBobbiTHOM  obLlecTse. Buonornyeckne BO33pEHNS

OTl1K-1
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c¢unocodos OpeBHero Mupa. OcCHOBHbIE YepThbl
MUPOBO33peHusa  anoxm  CpedHeBekoBbsl.  3apoxaeHue
OMbITHOrO €ecTecTBO3HaHUA B 3noxy BospoxgeHnsa. 3noxa
BospoxgeHuna — MeTadu3M4ecKMn 3Tan B pasBUTUU
ecTecTBO3HaHus. [NpuHUMNbl 1 MeToAbl ECTECTBEHHOHAYYHOIO
nosHaHua npupodbl B Tpyaax ¢unococgos XVII  Beka.
PacwwnpeHne n cuctematmsauusi OGUONOrMYECKUX 3HaHWA B
XVI-XVIIl Beke. 3anoxeHne OCHOB OWOMNOrMYeckux Hayk B
Tpyaax y4yeHblx u unocodor XVIXVIIl Beka. Passutue
€CTeCcTBO3HaHuA B Poccum. dunocodckas MBbICIIb,
XapakTepHble YepTbl N OCHOBHbIE TEHAEHL MW eCTeCTBO3HaHMWS
B nepson nonosuHe XIX Beka. PasButne OCHOBHbIX
HanpasneHun 6uonornn B XX Beke. dopMmpoBaHMe HOBbIX
oTpacrnen aKcnepumeHTanbHon Owuonormn. WHTerpaums ¢
OPYrMMK  eCTECTBEHHbIMUM Haykamn. OCHOBHble 00006LLEHUsI
TEopeTU4ECKON Guonoruu. CoBpemMeHHas
€CTeCTBEHHOHay4Has KapTuHa Mupa. CoBpeMeHHbIe
npobnembl W TeHAeHUUW passBuTus OuomorMm B  MUpE.
Benyuwime coBpemMeHHbIe pasaesibl BUONOrMYecKMX 3HaHUN.

CoBpeMeHHas aKonorusi
n rnobanbHble
aKorormyeckne

npo6nemsl

KoHLenumnsa akonormyeckoro yCTomymBoro passuTus.

MoHATME 06 YCTOMYMBOM pasBUTMM U SKOJIOTUYECKOM
nMmnepartmee pa3BUTUS COBpPEMEHHOM YyernoBeYyeckomn
umBunusaumm. pobnema yCTOMYMBOrO pasBUTMS,  Kak
cTpaTterusi, no3eonsowas coobLiecTBam NPUMEHSTL MeTOoAbI
NNaHMpoBaHNA W  YyNpaBreHns counanbHO-3KOHOMUYECKUM
pasBUTMEM, KOTOpble YIyyllalT KayeCTBO >KU3HW ToJden.
Mporpamma BcemmnpHoro cotpyaHunyectea ? ?loBecTtka ans Ha
XXI Bek?. HeobxogmMmocTb nepexofga MMpOBOro coodLLecTBa Kk
HOBOW MOZENM pasBuUTMS UMBUNM3aLMKM ? K YCTOMYMBOMY
akorornyeckn cbanaHcMpoBaHHOMYy passuTuio.  KoHuenuwms
YCTONYMBOrO 3KONTOTMYECKOro pasBuUTUS ? BaXHeWwas uenb
MupoBoro coobulectsa. KayectBeHHoe pa3BuTMe, Kak LieNb
obecneyeHnss BCEM HeOOXOOUMBIM  JOAEN  HbIHELUHUX
MOKOMEHMIN, He nuWas BO3MOXHOCTU Oyaylime NOKONeHus
YAOBNETBOPsiTb  CBOM  noTpebHocTn.  XKusHecnocobHOCTb
akocucTem ? ocHoBa rrnobanbHon ctabunbHocTU Buocdepsl.
Herpapaums NpupogHbIX PECYpPCOB, 3arpsi3HEHME OKPYKatoLLEN
cpedbl 1 yTpaTta GMOnorM4eckoro pasHoobpasunst ? KIodeBble
npobnembl  coBpeMeHHOCTU. obanbHble  3KONornyeckne
npobnembl 1 340POBbE YENOBEKA. MmobanbHble
npobnembl B3ammogencTems obuiectBa u npupogbl B XXI
Beke. OCHOBHOe MpOTMBOpEYME MEXAy 4YernOBEKOM U
npupogon. [noBanbHbIi  3KOMOTMYECKUN KpU3MC U €ero
NposiBNEeHns. 3KOMNoro-punnocogCcknini aHanma ponu 4vernoseka
B COBPEMEHHOM 3KONOrmyeckom kpuance. OCHOBHbIE MPUYMHBI,
obycnasnueatoLLme akonornyecknin kpusuc. Oectabunusaums
OnHamukm n 6anaHca 6uocdepbl. OCHOBHbIE OTpuULaTENbHbIE
TEHOEHLMN  3KOJIOrMYECKOro  Kpuanca.  XapakTepuctuka
Ba)KHEWLLNX 3KONOrM4ecknx npobnem v aHanms ux nNpu4mMHHOMN
06yCMnoBMEHHOCTH. MexagyHapogHoe 3Korornyeckoe
COTPYOHMYECTBO B MNPEOOONIEHMN 3KOMOrMYEeCcKoro Kpuawuca.
OOulecTBEHHbIE  JKOMOTMYECKME ABWXKEHWS, WX pOfb B
COBPEMEHHOM MUpe.

OrlK-4

Y4yeHune o bruocgepe

MoHaTMe o O©Ownocdepe-obnacTn pacnpoCTpaHEHUsT KU3HW.
XapaktepucTtka 6uocdepbl. buocdepa — obonouka 3emnu.
OuccummeTpuyHocTs  Guocdepbl.  [paHuubl  Buocdepsi.
BepxHasi rpaHuMua u O030HOBbIA 3kpaH. HeogHo3Ha4yHOCTL
HWKHEN rpaHnubI onocdepsbl. HepaBHomepHOCTb
pacnpegeneHus XUBOro BellecTBa B buocdepe.
BepTukanbHasa © ropusoHTanbHas CTPYKTypbl Guocdepbi.
Okonoro-6uoctepHbI perMoH 1 aKocUcTeMbl (broreoL,eHo3bl).
PasnnyHble nogxodbl K MOHATUIO UM CTpykType 6uocdepsi.
Pusnko-xMMmyeckme ycrnoBusi U npegensl 6uocdepbl. YyeHue

OrlK-3
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B.U.BepHagackoro o 6Guoctepe. Ponb n dyHkuM xumBoro
BewecTBa B buocdepe. bruocdepa u rpaHuubl xmnsHu. Kocmoc
n Ouoctepa. Yenosek B 6uocoepe. CosgaHme HoBOWM
HoocdhepHOM opraHnsoBaHHOCTU. YyeHne B.U. BepHaackoro o
bvoccepe M HOBOE HaydHOE MUPOBO33pPEHME. Y4yeHue o
brocdepe — Hay4HbIN hyHOAMEHT COBPEMEHHOW 3KOSOMMMU.

OpraHuszoBaHHOCTb Ouoccepbl U €e  YCrOXHEHMe C
3BOMOLNEN XKNUSHU. Broreoxnmunyeckme n aHepreTmdeckme
PYHKUMOHUPOBAHUA 3KOCUCTEM. buoreoxmmumyeckue LUKMbI.
Buonornyeckun KpyroBopoT BeLeCTB - [NaBHbIN ¢akTop
aBonouUMM  BMOKOCHBIX cucteM nnaHeTtbl. [loHATME O
OMOreHHOM MUrpaumm XUMUYECKUX 3NEMEHTOB B OGuocdepe.
lMpocTpaHCTBEHHO-BPEMEHHOW psa bnoreoxmmMmmnyeckom
LUMKNMYHOCTM. HesamMKHYTOCTb KpyroBopoToB B Grocdepe 1 ee
nnaHeTapHoe 3HayeHve. CKOpOCTb BbIXOAa BelwecTBa Wu3
KpyroBopoToB. [ons BewecTBa (OTAENbHbIX XUMWUYECKMX
3M1IEMEHTOB) B LMKIIMYECKOM obpalleHun. Bpems n emMkocTb
BMOreoXMMmMYEeCKUX LIMKITOB-NMOTOKOB. CyTOYHbIE, CE30HHbIE U
apyrve puTMbl  KPYroBOpPOTOB. bBuoreHHble  KpyroBopoThbl
BeLEeCcTB U OUOreHHbIX 3MNEeMEHTOB M UX aHTpornoreHHas
MoauMdUuKaums: ra3oobpasHoOro U 0CagovHOro LIMKIIOB, Makpo-
1 MuKpoanemeHToB. OpraHoreHHbIVi napareHe3uc MMHepPanos.

KomnbloTepHble
TexHonoruu B 6uonorum

UHTepHerT. WHdopMaLMOHHbIN MOWUCK. MoaroToska
G1onorMyecknx OaHHbIX U OCHOBHbIE 3Tanbl. GUONOrMYECKOro
uccnegosaHms. O6paboTka  gaHHbIX. basbl  gaHHbIX.
CneunanunsnpoBaHHble 6a3bl 1 6aHKM BUONOrMYECKUX SaHHbIX.
O630p nporpaMmHoro  obecriedeHuss  Onst peLleHus
OvonornyeckMx  3agad. MpeacraBneHve  pes3ynbTaToB
nccnegoBaHui. 3awmuTa gaHHbIX.

Ol1K-6

Buonorns pasnuyHbix
TaKCOHOMMWYECKUX rpymnm
MUWKpPOOPraHn3moB

BuopasHoobpasue. BrnopasHoobpasne, rmobanbHble HULLIK
npokapmMoTr M WX pomnb B Ouocdepe, XM3HM YenoBeka,
XMBOTHbIX M pacTeHui. MonekynsipHble © CTPYKTYPHble
acnekTbl opraHm3auumn apxen. bropasHoobpasue, rnobansHble
HULLM NPOKapuoT U UX ponb B Guocdepe, XM3HM YenoBeka,
XMBOTHbIX W pacTeHui. MonekynsipHble W CTPYKTYPHble
acnekTbl opraHusaumm apxer. Ocobble YepTbl, oTNMYaroLwue
MUKPOOPraHU3mMoB - npeactaBuTenen gomeHa Archaea ot
uneHoB TakcoHOB Bacteria u Eucarya. CxoactBo apxen c
aykapusmMn n BaktepusiMu. IKCTpemMarbHO-TEPMOMUIbHBIE 1
rmnepTepmModunbHbIe apxew, meTabonuaupyroLime
coeanHeHus cepbl (unbl Crenarchaeota u Euryarchaeota).
dunoreHnsa apxen, meTabonuanpyoLLNX CoeguHEHUs cepbl C
y4yeToM 3Bonounn MUKpPOBHOro CepHoro uuKna.
PacnpoctpaHeHne B npupoge. [vMopoTepMbl, Kak MecTa
obuTaHMsa KkpeHapxeoT U 3dykapuoT. XusHb B accoumaummn c
aykapuotamu 1 npeacrtaButensmMu  gomeHa  Bacetria.
CpaBHuTEnbHas xapakTepuctuka knaccoB Euryarchaeota
knacc  Thermoprotei, Thermococci 1  Archaeoglobi.
OcobeHHOCTN MOPAONOrUN U Pa3MHOXEHUS; NONUMOPU3M.
Oubpunnbl U X YHKUUKX. YNbTPacTPyKTypa U XMMUYECKUI
coctaB S-croeB. MemOpaHHbI annapart. CoctaB nunuaos.
FeHom. Tnasmuagbl.  Bupycbl.  PasHooOpasve  copm
mMeTabonuama. CnocoBGHOCTb K aBTOTPOUKN, NUTOTPOUN,
MUKCOTpOchmM, aspobHOMY ©  aHaSpoOHOMY  ObIXaHuto,
O6poxeHuto. XKusHb Npu TemnepaType Bbille TOYKU KUMEHMUS
BOAbI. OkcTpemanbHas aumgodunus (pH 0,5).
Mpepnonaraemble MeXaHN3Mbl TepMoCcTabunbHOCTK.
"eoxmmmnyeckas oesaTenbHOCTb. Y4YacTne B KpYroBOpoTe Cepbl,
enesa, asoTa. [lepcnekTyBbl MCNONL30BaHUS.

MKs-1

MonekynsapHas
Buonorusa MukpobHom
KNeTKu

CTpoeHve npo- ” 3yKapumoTUYEeCKOW MUKPOBHOW KreTKu.
[eHeTMyecknin annapat MpoKapMOT M HU3LIMX 3YKapUOT.
CTpoeHve npo- ©  3yKapumoTUYEeCKOW MUKPOBHOWM KMNeTKW.

MNKs-2
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[eHeTMyecknin annapat MpoKapMOT M HU3LIMX 3YKapUOT.
OcobeHHoCcTH CTpOEHUs NPOKapUOTUYECKMX "
aykapuotmdeckux reHoB. OnepoHHad opraHv3aumsi reHoB
npokapuoTt. CpaBHUTENbHbIA aHanM3 reHomoB. MyHMManbHbIN
Habop reHoB. Mwurpupylolmne reHeTU4ecKne IremMeHTbl, KX
pornb. CoBpemMeHHble MeToAdbl UCCreoBaHUS MOMNEKYNSPHON
CTPYKTYpbI KneTok: OnekTpodopes, xpomatorpacdwus,
nmmyHobnotutr, NMUP, cekseHuposanme OHK u gp.
PennukatueHbii 1 penapaTtuBHbin cuHTe3 JHK. OcobeHHocTn
pennukaumsa BUPYCHbIX reHoMmoB. CuHTe3 [OHK. OcHOBHble
npuHumnel pennukaumn OHK. PenapatuBHbin cuHTe3 [OHK.
OcCHOBHble MexaHuM3Mbl M ponb B knetke. Pennukauus
BUPYCHbIX reHOMoB. Buabl BMPYCHbIX reHOMoB. Pennukauus
[OHK-reHomoB BupycoB: nanoBasupyckl (SV-40), cdar T7, car
nambna, ageHoBupychbl, napBoBupychkl. Pennukauus PHK-
cogepXawux BupycoB. PeTpoBupycbl: CTpoeHue, obpaTtHas
TpaHcKpunTasa, MexaHu3M pennukaumn. Pennukauus PHK-
cogepxauwmx supycoB: cuHTe3 PHK Ha PHK-maTpuue.

BonbLon npakTukym no
MUKpobuonornm

BeegeHne OOwume npaBuna paboTbl B MUKPOOMOMOrnyeckom
nabopartopuun. YCTpPOWCTBO MUKPOBNONOrMYeCcKon
naboparopum. O6wne npasuna paboTbl B
Mukpobuonornyeckon nabopartopuun. TexHuka GesonacHocTu
npu pabote c  anekTpornpubopamMum U XUMUYECKUMU
BellectBamu. [uTtatenbHble cpedbl. Knaccudwukauus un
TpeboBaHusa, npeabsBrsiemMble K HUM. MeToabl cTepunusanmm
nocydbl M nuTatenbHbIX cped. [NvweBble Npou3BOACTBa Ha
OCHOBE pPacTUTENBHOrIO Chipbs. CnnpToBOE OpoxeHue.
MMveBble NpoOM3BOACTBA Ha OCHOBE PAaCTUTENBbHOrO CbIpbs
MpounsBogcTBo aTunoBoro cnvpTta. CpaBHeHnMe OGpoaurbHOWM
aKTMBHOCTM pPa3fNYHbIX pac OPOXKEBbIX MUKPOOPraHU3MOB.
OnpegeneHne AVHaAMWKM  BbIOENEHMS  YITIEKUCIIONO  rasa.
MotpebneHue cybectpata. OnpepeneHne obLlero cocTosHUA
OPOXOKEN, HanMuma WMHGEKUMM, KONMYEeCTBa MOYKYHOLLMXCS,
MEepPTBbIX U XUBbIX KNETOK. HakonneHne rnukoreHa, BOMOTUHA,
xupa. OnpegeneHne cnupta M yrrnekucroro rasa. Pacuer
9KOHOMUYECKOro  KoadppuumeHTa, ycTaHOBKa  GanaHca
peakummM CnUMpTOBOro OpoxeHus. TexHornoruveckas nuUHUS
npoussogctBa dTunosoro cnupta. OnucaHne nuHUA U
OCHOBHOTO TEXHOJIOrMYECKOro 0bopygoBaHUS.

OnpepeneHne  aMUNONUTUYECKOW  akKTMBHOCTM  anbda-
amunnasbl GakTepuanbHOro npoucxoxaeHusi. CpaBHeHue
aKTMBHOCTM amunonuTmyeckux epmeHToB (anbda-amunasa)
npu pasHonm  Temnepatype. CpaBHEHME  aKTUBHOCTU
aMmunonuTnyeckux epMeHToB (anbga-amunasa) npy pasHbIxX
pH. CpaBHeHne aMWiONUTUYECKON aKTUBHOCTU Pa3fNYHbIX
pac gpoxoken. BuHopenue. W3rotoBneHve BMHaA Ha OCHOBE
ABNOYHOrO COKa C WCMOMb30BaHMEM pac [POXKeA C
HanbonbLen 6poannbHON akTUBHOCTLIO. KOHTponbHasa paboTa
no teme: "llMweBble NPOM3BOACTBA Ha OCHOBE CMUPTOBOrO
OpoxeHus". CpaBHeHMe GpPOOUITbHOM aKTUBHOCTM PasfiMYHbIX
pac Opoxokenm m Bbldop Hambonee akTuBHbIX. M3roToBneHue
BMHa Ha OCHOBe SAGMOYHOIO COKa C WCMOMb30BaHMEM pac
apoXxokem ¢ Havbonblieh  GpoaunbHOM  aKTMBHOCTBH.
OnpegeneHne AVHaAMWKM  BbIOENEHWS  YITIEKUCIIONO  rasa.

OnpepeneHue cnupTa, pacyet 39KOHOMMYECKOro
KoappmLmeHTa. XneboneyeHne. MwukpockonupoBaHue
NPeccoBaHHbIX WU  XuOKMx  gpoxokerd  (onpeaeneHue
06ceMeHeHHOCTH NOCTOPOHHUMU MUKPOOpraHM3Mamu,

NpoLIeHTa NOYKYIOLLMXCA KINETOK, KONUYeCTBa MepPTBbIX KNETOK,
KOnmMyecTBa KMeTok, codepxawux rnukoreH). OnpegenexHne
MarnbTasHOW M 3MMa3HOM aKTUBHOCTU Apoxoken. OnpegenexHne
obwero konmuMyectBa Mukpodpriopbl B Myke.  AHanu3
MUKpochrnopbl 06pasLiOoB MyKM MOCne BbiCEBA €e Ha TBepable
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nUTaTesbHble cpeabl.

leHeTuKa apganTauumn

omeocTas opraHmama u nonynauun.  OCHOBHblE MOHATUS ©
onpegeneHus. 3HayeHne romeocTasa. XapaKTepuCTUKK
roMeoctasa opraHvMamMa u nonynsumn. AgantvBHas Hopma.
MMoHATME O HopMe. 3HayeHue HOPMbI OfS OLEHKN COCTOSHUS
KUBOTHbIX. paHuubl aganTMBHOWM HOPMbI.  AJanTUBHO
3Ha4YMMble MpPU3HAKW. Ctpecc y xuBOTHbIX. CocTosiHME
ctpecca. Ctagum ctpecca. lNoHaTtne o6 agantauun. Ctpecchl
B KMBOTHOBOACTBE. BnusHme cTpecca Ha opraHusm.
MpodunakTuka ctpecco. AganTtauusa u akTopbl, BRusoLwme
Ha Heé. dakTopsl, BNugoLLMe Ha agjanTauuio.
KpaTkOBpeMEeHHbI U OONroBPEMEHHbIN OTBeThbl. MexaHu3mbl
uwHauBmMayansHoM  agjantauun.  [loBedeHWe  XMBOTHbIX.
Tepmoperynauusa. Mopdonorua n rematonorusa. UmmyHHas

cuctema. N'eHeTnyeckne npoueccsl. leHeTn4yeckue

npoueccbl B MNONyNnsAuMsax npu  agantauuu. Mepuropbl
OHTOreHesa. Kputudeckme Touku B pas3putun. PopmupoBaHme
aganTUBHbIX Ka4yecTB. Bocnpownssogcteo n

apanTtauusi.BocnpoussogutenbHble KadectBa M DakTopbl,
BNUAOWME Ha HUX. W3MeHeHust BOCMPOM3BOAUTENbHbIX
KayecTB Mpu agantauuu. BnuaHne  TeXHOMOrMy4eckux
hakTopoB Ha aganTauuilo  XKMBOTHbIX. Kopmnenue 1
apanTtauus. CenekumMa U ajantauus. MoBblleHne
afanTuBHbIX KauecTs CeneKkLMOHHbIMU mMeTogamu.
MpoaykTMBHOE [OOMrofieTUe XUBOTHBLIX.  Y4YeT afanTUBHbIX
NpU3HaKOB B MOPOA006pa3oBaTenbLHOM NpoLecce.

MNKs-2

Cuctema XACCI1 B
NMULLIEBBLIX
npou3BoacTBax

O6wme npuHumnebl cuctem XACCI1. 3akoHoaaTenbHO -
npaBoBass 6asza cuctembl XACCIl gns  nuiwesown
npombiwneHHocTn EBponerickoro CoobuectBa u Poccunckom
depepaumn. «Kogekc AnumeHtapuycr». «benasa kHura» EC o
NALWEBBIX MPOAYKTax W  KOpMax, MPUHLUMNbI  KOHTPONs
NMPOAYKTOB NMUTAHWS.

Onpepenenusi, npuHUMNbI  cucTembl. WCTOYHMKM ©n nyTn
MUKPOOHOM KOHTaMMHALUMUW MPOAOBONIbCTBEHHOIO CbIpbs U
nuweBbIX NpoayktoB. MukpobGuoTa oOKkpyxatwLen cpegpl,
CaHMTapHO-NoKasaTernbHble  MUKPOOpraHuambl.  OCHOBHble
TpeboBaHMs K CaHUTapPHO-NoKasaTeNbHbIM MUKPOOPraHn3Mam.
MpuHUMNbI n MeToAbl nposeaeHust CaHUTapHO-
MUKPOOMONOrnyecKmnx nccneaoBaHuni. OueHka pucka
(bakTopoB  BHELWHEN cpedbl, PUCK  nNpeaHamMepeHHOoro
3apakeHus NMuLLEBbIX MPOAYKTOB.

MwukpobGuornormdyeckne Kputepum KadectBa K 6HesonacHocTu
NMULLIEBbLIX NPOAYKTOB. MprHUMnbI HOPMMWPOBAHUS
MUKPOOMONOrM4ecKnx nokasaTenen. MuweBblie MHdEKUUN n
niLleBblIe  OTpPaBliEHUs, CBA3aHHble C  ynoTpebneHvem
KOHTaMWHMPOBAHHLIX MNPOAyKTOB. [MpodhmnakTvka nuLLeBbIX
3abonesaHuin. Mukpoburonornyeckne Kputepumn 6€3onacHoOCTL.
KoHTponb caHuTapHO-rurmeHmnyecknx TtpeboBaHuin B ob6LLewn
cxeme npouseoacTea. PakTopbl prcka U KOHTPOSIbHbIE MepbI.
Mpon3BoaCTBEHHbIE yCroBwus, KOHTPOIb onepauun,
aKkcnnyaTaumsa M caHuTapHasa obpaboTka. AHanun3 ¢akTopoB
puycka, KOHTPOSIbHble  Mepbl, OUEHKa MNOTEeHUManbHOM
onacHoCcTW.  MOHUTOPWHI,  KOppPEeKTUMpyllWne  OEenNCTBUS,
Bepudpukaums. Cuctema MOHUTOPUMHIA KPUTUYECKUX TOYEK
KOHTpONS. PaspaboTka KOPPEKTUPYHOLLMX OEencTBUN.
PaspaboTka npouenyp nposepok (Bepudukaums). BeegeHve B
OCHOBHbIe nonoxeHuns cuctemol GMP. Onpeaenenus
noHstun GLP, GCP, GMP. TOCTel P NCO, PykoBoactso no
Banuaauum meToauk aHanmaa fekapcTBeHHbIX cpeacts ISO.
OcHoBHble TpeboBaHMs Hagnexawen nponsBOACTBEHHOM
NPaKkTUKN NeKapCTBEHHbLIX CPeACTB. YNpaBreHUe KayecTBOM.
TpeboBaHMA K nepcoHany M ero OencTBuUsIM, opraHvsauuu
NnoMeLleHnn, pasMelleHnto n  obpaboTke 06opydoOBaHMS,
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0PopMIIEHUIO OOKyMeHTauuu, OCYLLIECTBMNEHMUIO
TEXHOMNOrM4eckoro mnpouecca, opraHusaumn nabopaTopHOro
KOHTPOMNS, NpedoTBpaLLEHUI0 MEepPeKPecTHOW KOHTaMuHauuu
npu BedeHuMM npouecca, YCMOBUSIM Banugauuu, YyrnakoBKe
npogykumn. Hapgnexawias npou3BOACTBEHHas  MpakTuKa
KOHTpONSA KavecTBa. YnpasneHune martepuanamu. YnpasneHue
pUCKOM [Anfis  KayecTBa OMOTEXHOMOrMYECKOM MpPOJYKUUN.
MeToabl U MHCTPYMEHTbI ynpaBneHust puckamu. NpumeHeHne
yrpaBneHnsa puckamy Ang KavectBa OGUOTEXHOMNOrMyYeckown
NPOAYKLNN.

CneumanbHbIn
NpPakTUKym no
Mukpobuonorum

MeToabl coBpeMeHHOoN MonekynspHon 6uonorun.

O630p COBpeMEHHbIX METOAOB MONEKynspHou ©Guonoruu.
UcTtopusi BO3HUKHOBEHUsI Haumboree BaXHbIX METOAOB U
cnocoboB aHanu3a. Metogbl aHanu3a 6ernkoB 1 HYKIEUHOBbIX
Kncnot in vitro n in vivo, ux 3HayeHue Ons COBPEMEHHOM
MOJIEKYNSIipHON 1 obuwen Guonorun. AnektpodopeTnyeckue,
dnyopecueHTHble M MMMYHOXMMUYECKME MeTogpbl: obnacTtu
NMPUMEHEHWS 1 OrPaHNYEHNS METOOUK.

dryopecueHTHass MUKpOCKONUSA u eé npunoxeHus. NpotoyHas
LMTOIyopuUMETPUS N €€ NpunoxeHns. NpuHumnb
OoKpalwuBaHus OUMOMOTrNYECcKNX CTPYKTYp dhriyopoxpomMamu.
MMmMmyHOnyopecLeHTHOe — okpawumBaHue. Mcnonb3oBaHue
aBTONyopecCLeHTHbIX ©OenkoB B  Mukpockonuu. [paBuna
noanopa nyopoxpomMoB Afs UCNONb30BaHUA. YCTPOWUCTBO
dryopecueHTHOro MUKpOCKOna. KoHdpokanbHas
dnyopecueHTHas MUKPOCKOMMS. dnyopecueHTHas
MUKPOCKOMUSA  CBEPXBbLICOKOTO  paspelleHuns.  [puHumnb
NPOTOYHOMN uUMTOMETPUU. WcTopma passBuTMS MeToda, ero
npeumyllectBa W HegocTaTkM. HanpaBnenuss pasBuTUS
MeTo0B LMTOMETPUYECKOro aHanuaa. YCTpoOncTBO
npoToyHoro uutodniyopmumetpa. CopTuHr knetok. Mogbop wm
ncnonb3oBaHue hNyopecUEHTHbIX KpacuTenemn ans
NPOTOYHOM  LIUTOMETPUM. Ncnonb3oBaHne  NpOTOYHOWN
UMTOMETPUM AONs aHanmM3a W3MEHEHUN >XM3HECMOCOOHOCTU
KINEeTOK. Bbicokonpoussoautenb-Hoe CEeKBEHUpPOBaHMe.
Wctopuss pasBuMTUS MeTOOOB  CEKBEHMpPOBaHWsi. HoBble
TEXHOMOrMn cekBeHnpoBaHusi. CekBEHMPOBaHME Ha OCHOBE
nurmpoBaHua  (SOLID). CekBeHMpoOBaHME Ha  MOHHbIX
nonynpoBoAHukax. HaHonopoBoe cekBeHupoBaHue. SBS-
cekBeHMpoBaHMe (sequncing-by-synthesis). Moaundukaunm
nMpocekBeHnpoBaHusa. OgHOMONEKYNSPHOE CEKBEHUPOBAHNE.

MKBe-3

"eHOMMKa, NpoTEOMUKa
W anureHeTrka

WHTerpanbHble  nccrieqoBaHWst  reHOMOB.  CTpPYKTYpHble
KOMMOHeHTbl reHomoB.CartennutHasa [HK-ocHoBa  [OHK-
nonumopduama. CogepxxaHne n nokanusaums B XpoMocomax,
Knaccugpukaums. 3Ha4YMMoOCTb U (PyHKLMOHanNbHasi ponb
carennutHon OHK. MobunbHble [HK reHomoB. CTpoeHne u
Kknaccugpukaums. |S-anemeHTbl, TPaHCMO30Hbl, BUPYCHbIE W
HEBUPYCHbIE pPETPOTPAHCMNO30HbI, NPoLECCMPOBaHHbIE
NnceBaOreHbI. MexaHn3mbl peTpoTpaHCno3nLNN. Ponb
pPETPOTPAHCNO30HOB B reHoMe 4ernoBeka. Ponb obpaTHowm
TPaAHCKPUNUMN B 3BOMOLMU FEHOMOB. CTPYKTYPHLIN aHanua
reHoMmoB. AHanu3 reHomoB. HM3KO- U BbICOKO-paspeluatoLlee

KapTupoBaHue. PecTpukunoHHoe KapTupoBaHue.
Monumopunsm " MOJIEKYNSIpHbIE MapKepbl. OHK-
rmbpuansauns " nynbC-aneKkTpogopes. XpomMocoMm-

cneunduyHblie 6Gubnmnotekn. CosgaHme reHomHon 6nbnmoTekn.
MocTtpoeHne «koHTura. CekBeHupoBaHue. Vicnonb3oBaHue
reHOMHbIX KapT A4S reHeTU4Yeckoro aHanumaa.

CpaBHUTENbHAA reHOMMKA. BHyTpuBmnaoson 7]
MEXBWOOBOW  aHanu3  reHomoB. [eHOMbl  MpokapuoT.
CpaBHeHue GakTepmanbHbIX FeHOMOB. [E€HOMHble OCTpoBa
OakTepui: opraHusaumsi, QYHKUMK, pPoOnb B 3BONIOLUMU.
MuHManbeHbIl  Habop reHoB. [eHbl-napanorm W  reHbl-
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optonorn. eHbl goMallHero xo3anctea. [eHOMbI OPOXCKEN.
feHoM HemaTogbl. 'eHOMbl pacTeHuin. [eHOMbl npumaToB.
eHom 4yenoBeka. ba3oBbin 1 cneundunyHbIN Habopbl reHOB B
reHomax aykapuoT. CpaBHeHue reHomoB. MeTtoabl w
NnepcrnekTUBblI CPaBHUTENBHON FEHOMMUKMU.

dyHKuMOHanbHasa reHomunka.  [poTeom " ero
ONHAMUYHOCTb. MexaHu3ambl (POPMUPOBAHUSA OUHAMUYHOCTU
npoteoma. Tpu ypoBHA  (PyHKUMOHUpOBaHMA: HasoBble
dyHKUUN BenkoB-NpoAYKTOB, u3nonorndeckme QyHKUUN |
YHKUMM Ha ypoBHe oOpraHuama. Tunbl B3aMMOAEWUCTBUS
reHoB, nexaiine B OCHOBE (YHKLMOHUPOBAHUSA TEHOMOB.
MeTtoanuyeckue noaxoabl (PYHKUMOHANbHOW FEHOMUKM WU KX
npumeHeHne. [lpoteoM u rpaHuubl  YHKLNOHUPOBAHUA
reHoMoB. TpaHCKpMNTOMMKa. XapakTepucTuka TpaHCKpunToma.
CospaHne oubnmotekn  kOHK.  KnonupoBanme  k[HK.
BbigeneHue MPHK wu CUHTE3 kOHK. TexHonorusa
MUKPOUYMNUPOBaHMA U rmbpuamsaumm. CKPUHWUHT TEHOMHOW
OMbnMoTekn C nomoLlblo MbOpuamM3aumoHHbiXx PHK-30HZoB.
Perynauusa TpaHCcKpUnumu. MaeHTudgukayms nyten
Moandukaumnmn PHK Ha OCHOBE romosiornm
nocrnegoBaTeNibHOCTEN.

CoBpeMeHHbIe MeTOabI
P M3NKO-XMMNYECKOMN
ononorun

Xpomarorpadus, anekTtpogopes, LeHTpudyrnpoBaHue.
Obwume NPUHLMIMbI XpomaTtorpadpuu. KoadpdbuumeHT
pacnpegeneHus. [loaBuvxHble W HenoaBwxkHble ¢a3bl B
xpomarorpacoum un KX Xxapaktepuctuku. Knaccudpmkaums
Xpomatorpacmyeckmx MeTOAOB aHanus3a. TOHKOoCronHasa
xpomatorpacums. [Mpenmywectso Metoga. WMcnonb3syemble
copbeHTbl. MocnegoBaTtenbHOCTL aHanu3a. KayecTBeHHbI ©
KONMUYECTBEHHbIN aHanM3 B TOHKOCHOMHOW Xpomartorpaduu.
["a3oxunakocTHaa xpomartorpadud. Mcnonbayemble HocUTenu.
[[a30XMAKOCTHbIE XpomMaTtorpadibl. [leTekTopbl, UCnonb3yemble
B ra3oXmakoCcTHOM  Xpomartorpacumn. Wcnonb3oBaHne
ra3oXmaKoCTHOM xpomartorpaduu f[ns aHanuv3a ChivpToB,
CNOXHbIX  3PMpPOB, XKUPHbBIX Kncnot n aMUHOB.
BbicokoadhhekTnBHanA KuakoctHass XxpomaTorpadgus. ObnacTtu
npumeHeHus. XpomaTto-macccnektpoMeTpus. TeopeTuyeckne
OCHOBbI aneKkTpoopeTUIECKMX MeTo40B aHanu3a.
OnekTpodopeTmyeckas NoABMKHOCTb. PakTopbl, BRMsOLLME
Ha MOOBWXHOCTb: 3nekTpuyeckoe none, Oydep, HocuTEnNb.
MpurotoBneHue HocuTenen " nx cBoOMCTBa.
MocnepoBatenbHOCTL paboTbl MpY  3MeKTpodopeTMYEecKoM
pasgeneHuu BeLLEeCTB. [uck-anekTpodopes n ero
nucnonb3oBaHue npu pasgeneHun 6GenkoB. KanunnsipHein
anekTpodopes. M3oanekTpuyeckoe dokycupoBaHue.
MpumeHeHne aneKkTpogopeTUYeCcKnx MeToa0B ans
pasgeneHns n uaeHTudukaumm Guomonekyn B 6Guonorum wu
meauumHe. [lpuHumn metoga. LleHTpobexxHoe yckopeHue.
MoHATME o© KoadhdULMEHTE ceauMmMeHTaumn. YCTPOWCTBO
ueHTpudyrn. Tunbl ueHTpUdyr. XapakTepuCTUKM pPOTOPOB.
lMpenapaTtuBHoe ueHTpudyrnposaHue. OuddepeHumnansHoe
ueHTpudyrmposaHue, 30HanbHO-CKOPOCTHOE
ueHTpudyrnposaHne. M3onukHUYecKoe LEeHTpUdyrmposaHue.
PaBHOBecHOe UeHTpudyrMpoBaHue B rpagueHTe MMAOTHOCTU.
dopmMurpoBaHme rpagneHTOB.

MNKs-4

Crtparterus
Ouoxmmmyeckom
aganTtauum

MoHATME «apanTauumM» B NPOLIECCAXx >KUBbIX OPraHW3MoB.
TepMUHONOINS N XapaKTEPUCTMKA OCHOBHbIX BUMOXMMUYECKUX
npoueccoB. CTtpecc wn apantauus. eHoTUNUYeckas
apjantauus  (HopMa peakuumu, TpaHCno3vuusl, MyTareHes,
penapauusi). [MapTeHoreHe3. MaTpuyHble npoueccbl B
agantauum ocoben. OCHOBHble BUOXMMUYECKME MPOLIECCHI
aganTauuu  XXMBOTO. dusmonormdeckass agantauums.
XpoHudeckoe pencteuve paktopoB. Agantauus pacTeHUN.
OcHoBHblE MeXaHW3Mbl Onoxnmmn4yeckomn apantayuu,
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pasBuMBaloLLMECs MpU HegocTaTke WNM  U30bITke: BOOHO-
conesoro GanaHca; yrnekicnoro rasa; uM np. OCHOBHble
MexXaHu3Mbl BGUOXMMMYECKON aganTauun  KaTanUTUYeCKnx
cucTeM;  kucnopoga; rvgpatauuu; u o np.  Crtparterus
ornoxmmnyeckon agantaumm.  Ctpaterus onoxmmmyeckon
ajantaumm  rymopasnbHOW  perynauuu. NoBepgeH4eckas
aganrtauus. Mopdonorndeckass agantaums. OCHOBHbIE
MeToAbl, NO3BONSAOLINE OLEHUTb CTpaTErno BUOXMMUYECKOWN
ajantauuMm K M3MEHeHMIo TemnepaTypbl W [aBMEHUIO
okpyxkatowen cpegbl. OCHOBHble MeTOAbl, MO3BONSAOLME
OLEHUTb  CcTpaTeruno ovoxumumyeckon  agantauuu c
nosierieHnem  GenkoBbiX  OydepoB ©M K NOHWXKEHUIO
3HepreTMYecknx 3aTpaT BO BpeMsi aganTtaluoHHoro nepuoga.

MonekynsipHble MeToabl
JWNarHoCTUKU B
ovonorun

MonekynsapHaa 6uonorua [OHK - ocHoBa 6GuoTtexHonoruwu.
CoBpeMeHHble Npobnembl 6eNKOBOWN NHXEHEPUMN. OHK
Kak OCHOBa reHeTudeckon wuHdopmauun. HykneoTnaHbIn
coctaB [HK un koHdopmaumm OHK. N3rmbel B [JHK (ynakoBka
OHK wn perynsuma TpaHckpunuum). Tonomsomepasbl. [OHK-
nonmmepasbl. Bunka pennukaumn  OHK. Perynauus
pennukaumm OHK y 6Gaktepuir. [loHATME O penniMkoHe w
pennukaTope. Pennukauus y aykapuoT. KneTouHbld uUukn
aykapmoTuyeckon kneTkn. Tenomepasa u pennukaums OHK y
aykapuoT. Noaxoabl K aHanun3y CTPYKTYPHO-GPYHKLUOHANLHON
opraHusauum 6enkosbix mornekyn. Co3aaHne 6enkoB de novo.
benkoBas  uHxeHepua  ctabunbHocTW.  HanpaBneHHoe
n3MeHeHne cybcTpaTtHOM  cneuuduyHocTM  (PepMeHTOB.
OCHOBbI FEHETMYECKOW MHXEHEPUWN. TpaHCreHHbIe pacTeHus U
XWBOTHble B OuoTexHonormn. MeTogbl KOHCTPYMpPOBaHWUS
rmbpuaHbix monekyn OHK in vitro. Bektopbl Ans reHeTuyeckoro
KIOHMPOBaHUS ? 0cobeHHOCTH nx MOJIEKYIISIPHOW
opraHusaumm. OKCMpeccus U MOBbIWEHHas  NpoAyKuuMs
PEKOMOMHAHTHbIX 6enkos B MUKPOBHbIX KreTkax.
MwukpoopraHuamel, ucnosnb3yemble B reHeTuyecKkom
NHXXEHEPUN. MeToabl onpegeneHns HYKNeoTuaHom
nocnegosatensHoctn [OHK. MeToaobl canT-HanpaBneHHOro
myTareHesa. O6LUMe NOHATMA O TpaHCreHax M TPaHCreHHbIX
opraHusmax. MeToabl NOnyyYeHUs TPaHCreHHbIX PacTeHUn U
XMBOTHbIX. CTPYKTypa TpaHCreHoB. MexaHu3mbl TpaHCreHosa.
dyHaameHTanbHble 3afauyn, pellaemble C UCMONb30BaHWEM
TPaHCreHHbIX OPraHM3MOB. TPAHCTEHHbIE XXUBOTHbIE.

MKe-1; MKB-2

MpakTnyeckme noaxoabl
reHOMHOro
peaakTUpoBaHUS ans
nULLEBON
OunoTexHonorum

OCHOBbI reHOMHOro pefakTupoBaHus. CoBpeMeHHasi

Knaccudukaumsa reHeTuyeckux pasgenos. ObuwereHeTudeckue
noHATusa. CTpykTypHas opraHmsauus reHoma. [lpoueccol
nepeHoca reHeTM4YecKoro marepuana Yy MMWKPOOPraHW3moB.
FeHeTnyeckMe TEXHOMOrMM — B LUMPOKOM CMEKTPe MX
BO3MOXHOro nNpMMeHeHusi. buotexHonorum — 063op, npoweccol
N NepcrnekTuBbl NPUMEHEHUS. VICTopust CTaHOBMNEHMUSI TEHHOM
nHxeHepumn . [JOCTMXKEHNE TEHHOW WHXEHEpPUM B HacTosilee
Bpemsi. PepaktupoBaHue reHoma — MpUKNagHble acnekThl.
CoBpeMeHHble npeacTaBneHus o} reHeTu4ecKkn
MOAMMUUNPOBaAHHbLIX  OpraHmamax. HopmatmBHas  6aasa,
obecneumnBawollas GecnpenATCTBEHHbIW HAYYHbIN  MOUCK 1
BHeJpeHVe MosTydeHHbIX pe3ynbTaToB. [logxoabl K reHOMHOMY
pedakTUpOBaHWI0O B MULLEBOW MPOMbIWIIEHHOCTU. OCHOBHbIE
MOINEKYNSAPHO-TEHETUYECKNE  METOAbl, MPUMEHsAEeMble  Ans
reHeTu4eckoro pepaktupoBaHus. O63op  3HOOHyKneas U
npuHuMn  ux pabotel. O630p cuctembl CRISPR/CAS.
Mcnonb3oBaHMe HeMaTOreHHbIX BUPYCOB AN [OCTaBKM
reHeTU4ecKoro matepuana BHyTpb kneTok. MeTareHoMuKka kak
MOLL{HbIV npeavkTop reHeTM4ecKoro noTeHumnana
MUKPOOPraHU3mMoB.  TPaHCKPUMNTOMHbIE U MPOTEOMHbIE
nccregoBaHUsi MUKPOOPraHM3MOB. BeeneHne B
OronHgopmaTtmky. O630op 6a3 JgaHHbIX ANs  YCMELIHOro
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reHOMHOro penakTMpoBaHus. MpakTuka MeTo40B
reHeTU4eCKMX TexHoMormnm B cepe NULWEBON WHOYCTPUMN.
HepaBHne mexgyHapogHble ANCKYCCUM 1 nccriegoBaTenbckast
MHMUMaTMBa B Hay4HOM coobLiecTse.

CoBpeMeHHble MeToabl
npon3BOACTBA
MUKPOOHbIX
bvonpenapaTtoB

TexHomnornsa 6uonpouecca. KneTknm npokapuoT un 3aykapuoT-
nctovHmkn BAB; ocobeHHoCTM nx meTabonuama. lMpoayueHTbl
BAB, TexHomorvs nonyvyeHuMss M npuMeHeHusi. Cnocobbl
MOMy4YeHns U COBEPLLUEHCTBOBAHMSA NPOAYLIEHTOB : CEnekums 1
MyTareHe3, reHeTMdeckasi W  KIeTo4YHasi  MHXeHepwus.
OCOBOEHHOCTM  MPOMBILLMIEHHOrO  CUHTE3a MpU  ydacTum
PEKOMOUHAHTHBIX MUKPOOPraHN3moB. XpaHeHune "
KynbTUBMPOBaHWNE PEKOMOBUHAHTHbIX NpOAYLIEHTOB.
TexHonorna  6uonpoueccoB. OcHoBHas  hepmeHTaLms.
Mepuoanyeckoe " HenpepbIBHOE KynbTUBMPOBAHWE.
BblgeneHune n ounctka uenesoro npogykra. Kpurepum oueHku
adpbekTMBHOCTM npouecca. AnnapaTtypHoe obecneveHue
BMOTEXHOITOTNYECKMX NpOLIECCOB. CoBepLueHCTBOBaHNE
MUKPODOHbBIX TEXHONMOTMA ANsi MONydeHMs! NeKapCTBEHHbIX
cpeactB.  AHTuGuotmkn.  Knaccudpmkauyms.  [NpogyueHTb
aHTUObMoTNKOB. OCHOBHbIE  3aKOHOMEPHOCTM  OMocuHTE3a
aHTNoMoTMkoB. Chipbe, Cpefbl U TEXHOMOMMNSI MPOMbILLIIEHHOTO
nonyyYeHns aHTMOMOTUKOB. [lony4yeHWe NONYCUHTETUYECKMX
aHTNOMOTUKOB. KOHTpONb NpOM3BOACTBA M aHanvM3 rOTOBOM
npoaykuun. lepcnekTuBbl COBPEMEHHOW OuoTEXHOMNOrMn B
obrnacT  NPOMBILLSIEHHOTO  MOSlyYEeHUss  aHTMOMOTMKOB.
depmeHTbl. PekoMOvHaHTHble ©Oenku. buonpenapaTbl ans
npoMbIWeHHOCTM. Bronpenapatbl ANd NPOMBbILLNEHHOCTU U
CenbCKoro xo3ancrea. MukpobHbie nHcekTuumabl, PYHrMumab,
6roynobpeHus (MUKpoOOpraHnaMbl -MPOAYLIEHTLI, 0CODEHHOCTH
TexHonorum nonyyenus). NpevmyLiectsa n HeA4OCTaTKN.

MNKe-4

MuKpoGHbIN
MeTabonuam
KCEHOOMOTUNKOB

KceHOOMOTHKM KaK BellecTBa, He BXOAsLIME B COBOKYMHOCTb
OOMEHHbIX npeBpaleHnii OoMbLUIMHCTBA MUKPOOPraHU3MOB.
XUMUYeckme  OCHOBbl ~ CTPOEHMS U MeTabonn4ecKnx
npeBpalleHMin  BEeLEeCTB HENPUPOLHOrO  MPOUCXOXAEHUS.
OneKTpoOHHOe  CcTpoeHMe aTtoMa. Xumudyeckass  CBS3b.
Pa3HOBMOHOCTU  XUMUYECKUX CBSI3€l. TuMbl  XUMUYECKMX
peakumin. CkopocTb XuMmyeckux peakuuin. Knaccudpumkauus
OonacHblX  COEAMHEHMA MO  XMMWYECKOMY  CTPOEHMIO,
NMPOUCXOXAEHWIO, LeneBoMy  HasHa4deHwuio, YCIOBUAM
Bo3gencTtBus. OO6wme 4epTbl NONMOTaAHTOB.  ®dakTopsbl,
onpegenspwme BrMSHME XUMWYECKUX 3arpssHuTernen Ha
NpuMpodHbIE W  @HTPOMOTEHHbIE 3KOJOIMYECKME CUCTEMBI.
dakTopbl  OKpyXatoLen cpeabl n  BrodoCTyNnHOCTb
KceHobunoTumkoB. CBOMCTBA KCEHOBUOTUKOB, onpeaenstoLLme nx
TOKCUYHOCTb:  pa3mepbl M KOHpopMauusi  MOMekyn,
pacTBOPUMOCTb, KUCITIOTHO-OCHOBHbLIE CBOMCTBA, CTAabUITbHOCTb
B cpede, Hanuine peakTUBHbIX rpynn. [JoCTynmHOCTb
KCEHOOMOTMKOB  Onisi  BOBNEYeHWss B MeTabonuueckue
npouecchbl. BuoperpanabenbHilie n NepPCUCTEHTHLIE
kceHobuoTukn. CneacTBus  XMMUYECKOW — Mogudumkauum
MOIeKyrbl KceHobuoTuKa. Bruonornyeckne CUCTEMBI,
ocyLecTBhsoLWme mMoaudmkaumo KCEHOOMOTHKOB.
MuvKpoopraHMamMbI-4EeCTPYKTOPbl  Pa3nnyHbIX  KCEHOOMOTUKOB
(6akTepun, rpuosbl). MwuKpoGHbIe coobuyecTBa B
BuoTpaHcdopmauum n ovoperpagaumm pasnuyHbIX
3arpasHuTenen. Mogbop  LWITaMMOB-AECTPYKTOPOB  ANA
6uogerpagaumn onpeaeneHHbiX HenpuMpoaHbIX COeOUHEHWNA.
PekoMOUHaHTHbIE MWKPOOPraHU3MbI-4ECTPYKTOPbI HEKOTOPbIX
HenpUpPOAHbIX coeanHeHun. bruonoruyeckast TpaHcopmauus
N OECTPYKUMS pasnuyHbIX KCeHoOuoTuKoB. Buonoruveckas
KOHBepcusi,  TpaHcdopmauus, Aerpajaums  pasfnyHbIX
KCEHOOUOTMKOB, B YACTHOCTM, CUHTETUYECKUX MOBEPXHOCTHO-
akTuBHbIX BewecTB (MAB), NONMUMKIMYECKNX apoMaTUYECKNX
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yrnesogopozoB ([AY), B3pbiBYaTbIX BeLeCTB, NecTULMOOB,
CUMHTETMYECKUX KpacuTemnewn, a Takke U Apyrux nonfTaHTOB
(3arpssHAKLWMX BELLECTB).

"'eHogmarHocTumka CTtpoeHue reHoma venoBeka. CoOBpeMEHHbIE MKe-2
npeactaesneHna o ctpoeHmn [OHK, xpomocom, reHOMOoB.
CekBeHupoBaHMe reHoB U reHomoB. CoBpeMeHHble MeToAbl
CEKBEHVPOBAHWS: obwme NPUHLMMbI, npmnoopsl,
NpoM3BOAUTENBHOCTE, MacwTab npou3BoauMbIX  paborT.
MexayHapoaHbIn npoekT "'eHoM 4yenoseka". Pasmep reHoma
Yyenoseka. V36bIToyHOCTL reHoma (C-napagokc). YHukarnbHble
nocnefoBaTtensHOCTM W NOBTOPbI B FEHOME 4eroBeka.
CatennutHaa OHK. MuHu- n mukpocatennutHaa OHK. MeTtopq
"OHK-couHrepnpuHTUHr. O6palleHHble NOBTOPbI. YMepPEHHbIE
N HU3KOKOMNWWHBbIE NOBTOPLI. [McneprupoBaHHbIE MOBTOPBI.
[eHbl M MexreHHble nocrnegoBaTenbHOCTU. MynbTuUreHHble
cemencTtBa. CTpykTypa ayKapuoTuyeckmx reHoB. NceBOoreHsi.
OHkoreHbl.  MuTOXOHApUWanbHbIA ~ TeHOM.  ['eHeTunyeckui
nosIMMopu3sm. Knaccudmkaums noMMopdU3MOB:
OAHOHYKNeoTugHble nonumopcdmamel  (SNPs, cHunbl) wu
nonumopcpuam anuH. MonumMopnam KOpOTKMX TaHOEMHbIX
NoBTOPOB; BapuabenbHble MUKPO- U MuHMcaTennutHole OHK.
dyHKUMOHanNbHas 3HaAYMMOCTb pa3sHbIX BVAOB
nonumopcumnsmoB y 4yenoseka. Cnocobbl petekuumn: MNOPD
(nonumopunaM  ANWHbI  PECTPUKLMOHHBIX  (bparMeHToB)-

aHanms, OHK-comHrepnpuHTUHT, CEeKBEHMpOBaHWe
nocnepoartensHocTen [HK.
Mukpobuornorus B OcHoBHble NPUHUMMbI, ocobeHHOoCTHU 7] MeToAbl MKB-3; MKB-5
CernbCKOM XO35NCTBE MukpobuoTtexHonorni. OCHOBHbIE npemmyLlecTBa
GuoTexHonornm, OCHOBaHHbIX Ha OOCTUXEHUAX
MUKpobuonorun. Crtparernyeckne BO3MOXHOCTH n

npeumyLlecTBa COBPEMEHHbIX METOOOB  GUOTEXHONOoruu.
MpuHUMNbI GUOTEXHONOMMM (SKOHOMUYECKO OBOCHOBAHHOCTH,
Hay4yHOM O06GOCHOBAHHOCTM BMOTEXHONOrMYECKOro mnpouecca,
yaelweBneHnss npoussoacTtBa). [MpumeHeHMe LOCTUXKEHWI
COBpEMEHHOW  OuMoTexHomnorum B arponpOMbILLNIEHHOM
Nnpon3BoACTBE. Mpeomer, mMeToabl n 3agayn
CEenbCKOXO3AaMUCTBEHHON  BuoTtexHonornn. Kpatkunm  o63op
MUKPOOUOTEXHOMNOIMIA,  NPUMEHSIEMbIX B COBPEMEHHOM
CEenbCKOM X035INCTBE. MepcnekTuBbl pas3suTus
arpobuotexHonormn.  MukpoopraHMaMbl  Kak  BaXkKHeunLune
ouonornyeckne ob6bekTbl OuoTexHonornn. TpeboBaHusa K
MUKPOOPraHn3mMam,ucrnosnb3yeMbiM B BUOTEXHONMOIMYECKMX
npoLiecc. CoBpeMeHHble MUKPOBUOTEXHONOTUN B
pacTeHMeBOACTBe. MwukpoBHo-pacTuTensHble
B3aMMOOTHOLLEHWUS] KaK OCHOBa AN CO34aHWs1 3KOJOrMYecKu
6e3onacHbIX MUKPOBUOTEXHOMNOMMIA B pacTteHneBoacTee. Porb
NMOYBEHHOMN, 3ANMUPUTHON, IHOOPUTHON MUKPOMNOPbLI B KU3HU
pacteHun. MukpobHble cuTonatoreHsbl. Popmbl MUKPOBHBLIX
BuonpenapaTos, UCcnonb3yembix B pacTeHneBoacTBE
(MUKpOOHas Macca, MUKpOBGHas Macca+meTabonuTbl
MUWKPOOPraHU3mMoB, MeTabonuTbl MMKPOOPraHM3MOB).
Knaccudmkaums v npupoga A[AencTBuA CPeacTB  3aliuThbl
pacteHuin. HepgocTaTkKm  XMMUYECKMX  CPeACTB  3aluThbl
pacteHuin. bruonornyecknit KOHTPOb PUTONATOreHOB.

4.3 PekomeHaaumm obyyatoLmmcs No NoaroToBKe K rocyaAapCTBEHHOMY 3K3aMeHy

4.3.1 ToarotoBKy K rocyadapCTBEHHOMY 3K3aMeHy criefyeT HayMHaTb C O3HaKOMIEHUSA C
nporpaMmmon rocygapcteeHHon wutoroson arttectauumn (MAA), koTopas [oOBOOMTCS OO0 CBeLEHMS
oby4aromxcs He no3gHee, Yem 3a 6 MecsiLeB [0 Havana rocy4apCTBEHHOW UTOFOBOW aTTecTauun.

4.3.2 B oueHouyHbIx MaTepunanax 'MA B n. 4.1 npMBoanNTCA NepeyeHb KOHTPOMbHbLIX 3adaHui
WIIN MHbIX MaTepuanos, BbIHOCUMbIX AN NPOBEPKN HA rOCy4apCTBEHHOM 3K3aMeHe.

4.3.3 [na ycnewHoOW cOaynm rocygapCTBEHHONO 9K3amMeHa obyyalwuncs OoSmKeH
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npopaboTaTb pekoMeHAyeMyo nuTepaTypy, NpMBeaeHHYI0 B pa3gere 5 oLueHOYHbIX MaTepumaros.

4.3.4 [Ina ycnewHoW caayn rocygapCTBEHHOrO 3K3ameHa o0yyalowMincs OOSMKEeH NoceTuTb
npeask3aMeHaLMOHHYH0 KOHCYNbTauuMo No BOMPOCaM K rocyAapCTBEHHOMY 3K3aMeHy, NPUBELAEHHbIX
B Nporpamme rocyaapCTBEHHOW UTOrOBOM aTTecTaumm.

4.3.5 lNMpenak3ameHaLMoHHas KOHCYNbTauusl BKIOYaeTCs B pacnucaHve rocygapCTBEHHOM
NTOroBOW aTTecTauun, KOTOpoe yTBepxaaeTcsa He nosgHee, yeM 3a 30 KaneHAapHbIX AHEW OO0 AHSA
npoBeAeHnda rocyAapCTBEHHOMO aK3amMeHa.

4.4, MNopsanok NpoBeaeHnst rocyaapCTBEHHOMO aK3amMeHa.

4.4.1. Ina ceBegeHnsa oby4varoimxcst 3abnaroBpemMeHHo (He MO3gHee YeM 3a LWeEeCTb MECsLEB
A0 9K3aMeHa) [0oBOAUTCA criegyrowas MHGopMauus, Kacawwasca nporpaMMbl U Npoueaypbl
nposegenuns 'O:

- TpeboBaHnss ®rOC BO no HanpaBneHuto MNoAroToBKM (CneuuanbHOCTM) BbIMYCKHUKOB
06.04.01 Bbuonozus, npoune Mukpobuonoausi, aganTUPOBaHHbIE NMPUMEHUTESTbHO K KOHKPETHOMY
npocunio;

- nepeyvyeHb BUAOB N 0606LLEHHbIX 3a4a4 NpodyeccroHarnbHOM AeaTeNbHOCTU BbIMyCKHMKA MO
KOHKpeTHOMY npochunio;

- nepeyeHb NpPodecCUoHarnbHbIX AUCUMMAMH U KOMMETEHUMIN, MO KOTOpPbIM MNPOBOAMTCA
npoBepKa;

- nepeyeHb CNPaBOYHUKOB, KOTOPbIMU MOXHO MOSIb30BATLCS HA 3K3aMeHe.

4.4.2. TocyoapCTBEHHbIN 9K3aMeH NPOBOAUTCA MO MecTy HaxoxaeHus BI'YUT B cneumansHo
NnoAroTOBNEHHOW ayauTopun, o06OpyooBaHHOM B COOTBETCTBMM C  MpaBuniaMmyM  NOXapHOW
H6esonacHocTu. [NpoBegeHne rocyaapCTBEHHOrO 3K3ameHa AOMMKHO NpealecTBoBaTb MNPOBEAEHUIO
3aLUNTbI BbIMYCKHON KBanMdUKaLMoHHON paboTbl.

4.43. Ona ob6ecnevyeHna pabotel MNOK npu npoBegeHuM rocyaapCTBEHHOrO 3k3ameHa
3aBefylolWnn  Bbinyckarowwen kadeopon, COBMECTHO C cekpeTapem [3JK, rotoBuT crnegyowne
OOKYMEHTbI:

- Konusa npukasa 06 yTBepxaeHun coctasa ['OK;

- KONus Npukasa o gonycke obyyarowmxcs k MA,;

- Konus npukasa 06 yTBepXaeHUn pacnmcaHms NnpoBedeHns rocyAapCTBEHHOrO 3K3aMeHa;

- nporpamMmma rocyaapCTBEHHOW UTOroBOW aTTecTauum No HanpaBreHUo NOArOTOBKMY;

- oUueHo4Hble matepuansl ansa MNA;

- KOMMMEKT 3K3aMeHaUNOHHbIX BUNeToB, yTBEPXAEHHbIX YCTAHOBIIEHHBIM MOPSOKOM;

- bopma BnaHka npoTokona 3acedanus 'K no npuemMy rocygapCTBEHHOIO 3K3aMeEHa;

- CMUCKM 0By4YaloLmMXCs C UTOraMm OCBOEHMUSI BbiMyCKHUKaMK obpasoBaTernibHON nporpammbl
(cpegHuin Gann, uHgopMauma O BO3MOXHOCTWU MOMydYeHUs Aunsioma C OTNMYMeM), B KONMM4yecTBe
3K3eMNIApOoB Mo umcny uneHos MOK;

- 3a4€THbIE KHWXKKM 0ByYatoLLmXcs;

- yuctble nuctbl Bymarm cdopmata A 4 ¢ nedatbio hakynbTeTa (ons obyvarowmxca npu
noaroToBke OTBeTA).

4.4.4. 'ToroBbl MEXANCUUNITMHAPHBIN rOCY4apCTBEHHbIN 3K3aMeH MPOBOAUTLCS MO eAUHOMY
KOMMMEKTY 3K3aMeHaLUMOHHbIX BUNETOB MM KOHTPOMbHbIX aTTEeCTaUMOHHbIX 3a4aHuA UN TECTOBbIX
3agaHuin, B CMeLlaHHon popme (YCTHOM U TECTUPOBAHUS).

4.3.5 Ha nogrotoBky K 9Kk3aMeHy OTBOAWUTCSA OOHA Hepernsl, B TeYeHue KOTOopon kadpegpa
nNpoBOAUT HeOBXOAUMbIE KOHCYNbTauuKn. Ha KoHCynbTauusax oby4aowmMest pasbsCHSAIOT NPUHLMMNBI 1
nopsiAoK NpoBefeHUs 3K3aMeHa, KpUTepun OLeHKM OTBETOB Ha BOMPOCHI, a Takke AalT OTBEThl Mo
CYLLLeCTBY Ha BCe BOMNPOCHI, BO3HUKLUNE MPU NOArOTOBKE.

4.3.6. OK3amMeH NpoxoguT Mpu YCroBMM NPUCYTCTBUSA Ha SK3aMEHE HE MeHee ABYX TpeTen
cocTaBa rocyapCTBEHHON aK3aMeHaLNOHHON KOMUCCUK, YTBEPXKOEHHOIO NpMKa3oM pekTopa.

4.3.7. YcTHas popma NpoBefeHNs aK3aMeHa npeanosnaraeT BbICTYNIEHME BbINYCKHMKA Nepes
3K3aMeHaLUMOHHONW KOMWUCCUEN Ha MEeXAUCUMNIIMHAPHOM 3K3aMeHe — B TeyeHue 15...20 MuHyT
(Bpems Ha noarotoBky - Ao 60 MuHYT). BbiCTynneHne AOMKHO CONPOBOXAATLCA MIMOCTPaLMsMu,
BbINOSIHEHHLIMW B BUAE 3CKM30B Ha Bymare nnm ¢ NoMoLbio Mena Ha Aocke, unu Ha gucnnee N3BM.

UneHbl 3K3aMeHaLUMOHHOW KOMUCCUM 3a[aloT BOMPOCblI MOCME OKOHYaHUS BbICTYNIEHUS
BbIMYCKHUKA.

Pe3ynbTaTbl rocyfapCTBEHHbIX 3K3aMeHOB, NMPOBOAUMLIX B YCTHOM bopMe unu B opme
TeCTMpoBaHus, 06bSABNAIOTCH B A€Hb UX NPOBEAEHUS.
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OcynapCTBEHHbIM 39K3aMeH, MNPOBOAWMbBIA C  MWCMOSIb30BAHUEM TEXHUYECKUX CpeacTs,
OUEeHMBaeTCa No pesynbTaTamM TecTMpPoBaHMS (MPOTOKON OTBETOB BbIMYCKHMKA MOCME OKOHYaHWS
TEeCTMPOBaHMA pacneyaTbiBaeTca):

- No TecTaMm, pa3paboTaHHbIM NpenogaBaTensiMy By3a:

a) npu pesynbTaTe «85 -100» NPOLIEHTOB - OLUEHKA «OTIINYHOY;

©) npu pesynbTtaTe «70-84,99» NPOLIEHTOB - OLEHKA «XOPOLLOY;

B) npu pesynbTate «50-69,99» NpoLEeHTOB - OLEHKa «y40BNETBOPUTENBHOY;

r) npu pesynbTtaTte Hxe 50 NPOLEHTOB - OLEHKa «HeygoBNeTBOPUTENBHO.

- no Tectam cegepanbHoro VIHTepHET - ak3ameHa Ang BbiNnyCkHMKOB Gakanaspuata (PNSB):

a) npoueHT HabpaHHbIX 6annoB 3a 3agaHus kaxaomn us yacren (1 un 2);

6) npoueHT HabpaHHbIX Gannos 3a 3agaHua obeunx yacTen;

B) B LENIOM: KONMMYeCTBO HabpaHHbIXx 6annoB (C yka3aHWeMm npoueHTa OT MaKCumarbHO
BO3MOXHOrO B LLeSIOM).

Pe3synbTaTbl roCyAapCTBEHHbIX 3K3aMeHOB, NPOBOAMMbIX B OpMe TeCTUPOBaHUS,
06BABMAIOTCA B A6Hb UX NPOBEAEHMUS.

4.3.8. OGcyxgeHne M OKOHYaTernbHOEe OLEHMBaHWE OTBETOB (MUCbMEHHLIX, YCTHbIX WUIWN C
NCNONb30BaHMEM TexHWYecknx cpeacTts) OK npoBoguMT Ha 3akpblTOM 3acedaHuu NPoCTbIM
OOMbLIMHCTBOM [OfMIOCOB YfIEHOB KOMWUCCUW, OMpedensii UTOroByK OLEHKY B COOTBETCTBUU C
Kputepuamn.  KpuTepum OUEHKM  FOCyQapCTBEHHONO  3K3aMeHa HaxogaTcsa B OLEHOYHbIX
matepumanax gns NA no HanpaeneHuWlo MNoAroToBkM (cneumnanbHOCTU) BbinyckHMkoB 06.04.01
Buonorusa, marnctepckas nporpamma «Mukpobronorms».

4.3.9. [Npun paBHOM 4KCre rONOCOB Npeaceaatenb obnagaeT NpaBoM peLUatoLLLEero rofnoca.

4.3.10. Bo Bpemsa npoBeAeHUA 3K3aMeHa W Ha 3akpbiTOM 3acedaHun 3SK3aMeHaLWOHHOM
KOMUCCUK ceKkpeTapb BeAeT NPOTOKOM, KOTOPbIA NogNUCLIBaKOT npeacenartens u cekpetapb MOK.

B cooTBeTCTBMM C NPOTOKOSIOM KaXAbll OTBET Ha BOMPOC OLEeHMBaeTca no GannbHou
cucTeme.

PesynbTaTbl rocygapCTBEHHOINO 3K3aMeHa, B COOTBETCTBMM C npoTokonamu pabotbl OK,
ohopmMnATCA B BUAE 3K3aMeHaLMOHHOW BeJOMOCTU U NepeaatoTcs B AekaHarT.

4.3.11. Tlepecgadya rocygapCTBEHHOIO 3K3aMeHa C Lenblo MOBbIWEHUA MOMNoXUTENbLHOM
OLEHKM He JonycKaeTcA.

4.3.12. BbINyCKHWK, HE NPOLUEALLMIA TOCYAAPCTBEHHbBIA 9K3aMEH MO YBaXUTENbHOW NPUYMHE,
ponyckaeTtcs Kk 3awute BKP.

4.3.13. ObGyvatoLwmecs, He cOaBlUMe FOCYAAPCTBEHHbIA 9K3aMEH, UMM He SsIBUBLUMECHA Ha
9k3aMeH 6e3 yBaXWUTenbHOW MPUYMHBI, OTYUCIIAOTCA M3 YHUBEpcUTeTa C Bbldayen cnpaBkun 00
00y4yeHun Kak He BbinonHMBLIKE 06s3aHHOCTEN NO 4OBPOCOBECTHOMY OCBOEHMIO 0BpasoBaTenbHOM
nporpamMmbl U BbINOMIHEHMIO Y4eBHOro nnaHa.

4.3.14. o pesynbTaTtaMm rOCydapCTBEHHOrO 3k3amMeHa oOfydyarwmincs nmeeT npaBo Ha
anennauuio.

5. Tpe6oBaHuA K BbINYCKHON KBanudunkaumMoHHon padbore

5.1. ®opmbl BbINYCKHbIX KBanMdmKaLMOHHbIX padoT

BbinyckHble KBanuduKauMoHHble paboTbl BbIMNOMHAKTCA B (hopme marnctepckom paboThl,
ANNAoMHoM paboTbl (NpoekTa), COOTBETCTBYIOLEN KBanNUuKauum MarucTp.

Buabl BbINyckHOWN KBanugukaumoHHoM paboTbl (MpOEKTHas, uccregoBaTenbekas).

5.2. Cpoku BbINornHeHUS 1 3awmtbl BKP

BKP B cooTtBeTCTBUM C y4eOHbLIM NaHOM BbINOIHAETCS ANA NPOorpaMmbl MarmcTpaTtypbl Ha 2-
OM rogy obyyeHus B Te4eHue He MeHee 4 Hefenb.

5.3. CTpyKkTypa BbiNyCKHbIX KBannuKaLMOHHbIX paboT

Ctpyktypa BKP cocTtouT 13 cnegylowmx pasfaenoB: coaepkaHvue; BBeAeHMEe; OCHOBHAasi 4acTb
(pasgenbl, pasgeneHHble Ha MNyHKTbl, KOTOpble, B CBOK o4epedb, MoryT ObiTb pasgeneHbl Ha
NOANYHKTbI); 3aKIOYEHNE; CMUCOK WCMOMb30BaHHbIX WUCTOYHUKOB (B TOM 4ucne CcOOCTBEHHbIX);
NPUNOXeEHWS.

TumyrnbHbIt fucm

ColepxkaHue OTpaaeT OKOHYaTerbHbI BapuaHT nnaHa BKP u BkniovaeT pasBepHyTbin
nepeyeHb pasgernoB, NoapasdenoB W MNOAMNYHKTOB, BKMOYeHHbIX B BKP ¢ ykasaHvem ux HoOMepoB
CTpaHUL, MO TEKCTY, a TaKkke BBEAEHMS, 3aKITOYEHUs], CNCKa NUTepaTypbl U NPUNOXEHWIA.

BeedeHue cogepxut B cebe cnegyroLme MOMEHTbI:

26



— nccnegoBaHve nNpobnembl, He MOSyYMBLLEN JOCTAaTOMHOMO OCBELLEeHUs B nutepaTtype (HoBas
NOCTaHOBKa M3BECTHOW NpobriemMsl) 1 obnagatoLert 6eccnopHoOn akTyanbHOCTbIO;

— cofepXaHue aNeMeHTOB Hay4YHOro UCCnefoBaHus;

— YeTKOCTb NOCTPOEHMS U NTOrMYeckas NOCNeaoBaTeNbHOCTb U3MOXEHWA MaTepyana;

— Hanuuve ybeauTenbHOW aprymeHTauuu, NOAKPEnsIeHHON WNACTPaTUBHO-aHANUTUYECKUM
MaTepwuanom (Tabnuuamm n pucyHkamm);

— npucyTcTBnE 060CHOBAHHbLIX PEKOMEHAALNIA U JOKA3aTeNbHbIX BbIBOAOB;

— 00BbEKT 1 NpeaMeT uccrenoBaHnst (00LEKT - opraHmMsauus, npegMeT CoaepXnTcst B TeMe);

— hopmynupoeanne uenun BKP, koTtopas gomkHa ObiTb SICHOW, nakoHW4Hon (He Gonee 1-2
npeanoXxeHnn) n Brkntovatb B cebs kniovesble crnoBa (Bce) Tembl BKP (T.k. uenb koppecnoHampyeTcsi ¢
Temon BKP);

— chopmMynmpoBaHue 3agdad, KOTopble packpbiBatoT Lenb BKP, KOHKpeTU3NPYIOT ee 1 CBs3aHbl C
HasBaHuAMU pasgenoB paboTbl (hopmupyeTca He bonee 3-4 3agav);

Llenb n 3agayn BKP gomkHbl packpbiBaTb OCHOBHbIE MyTW pelleHns npobnemMbl, 3asBfIEHHON B
Teme paboThbl.

BeegeHve He JomKHO cogepaTb Tabnuy, 1 pUCYHKOB.

OnucaHue ocHosHol Yacmu BKP:

- TumynbHbIG nucm;

- Pegbepam;

- CodeprxaHue;

- BeedeHue;

- Mnasa 1 O630p nnuMepamypebl;

- laea 2 Pe3ynbmamel uccriedoeaHus;

Bo BBegeHun oby4varomicsa OBOCHOBLIBAET aKTyanbHOCTb BbiOpaHHOW TeMbl, hopMynupyeT
uenb nuccnegoBaHusa 1 3agayn, KOTopble He0BXoAMMO peLLnTb Ans ee AOCTUXKEHUS, onpeaenseT oO6bekT
1 MeToAbl UCCregoBaHNs, KpaTko ONUCbIBAET CTPYKTYpY paboTbl.

B rmaBe 1 «O630p nuTtepaTypbl» 0O0yqalOWMACA NPUBOAUT OMYGIIMKOBAHHbIE B HAyYHbIX
n3gaHusix coBpeMeHHble AaHHble no Teme BKP, packpbiBatowwme cogepxaHme paboTbl, ee akTyanbHOCTb
N NPaKTUYECKYH0 3HAYUMOCTb.

B rnaBe 2 «Pe3ynbTathl nccnenosaHmsa» obyyarowmincs nanaraeT uenu n 3agadu, o6bekTbl 1
MeTOAbl MccnenoBaHnsi, COOCTBEHHbIX UCCNEaOBaHWIN, XapakTepUCTuKy. B 3aknioveHnn genaeT aHanva
nonyyYeHHbIX pesynbTaTtoB, PopMynvpyeT BbIBOAbI U peKOMeHAaLmu.

3aknoyeHue (8bi800bl) OOIMKHO COAepXaTb aBTOPCKYH OLEHKY obyvarolmmcs paboTbl C TOYKK
3peHs:

* JOCTWXEHUS Lienu paboTbl 1 peLleHns NOCTaBIeHHbIX B HeW 3aaay;

* 06001 EeHHOE N3NOoXEHNE PAaCCMOTPEHHBIX B paboTe npobriem (BO3MOXHO MO pasaenam);

* IHCpOpPMaLMIO O NPAKTUYECKON 3HAYMMOCTM paboTbl;

* 0000WeHHble [faHHble O pesynbTatax pacyeToB  3KOHOMMYECKOM  3(PdEKTUBHOCTU
npegnaraeMbiX MEpPONPUATUN;

* HanpaBneHnsa AanbHenLWero NPOAOIMKEHNST UCCreaoBaHNA AaHHOM TEMbl U €€ BaKHOCTb Ans
npeanpuaTus.

Crucok ucrosnb308aHHbIX UCMOYHUKO8 BKMOYaeT B Cebs BCE UCTOYHUKW, MUCMOMb30BaHHbIE B
paboTe, Ha KOTOpble Aernanucb CCbINIKM MO XOo4y WccneaoBaHus (HOpMaTUBHO-MPAaBOBblE aKThl,
cneumanbHasa HaydyHast u yyebHasa nuteparypa, nepuoauka, MHPOPMaLMOHHbIE pecypchbl 1 Ap.).

Cnncok MCcnonb3oBaHHbIX WCTOYHUMKOB OpraHmsyeTca M odopMnseTcs B COOTBETCTBUM C
euHbIMK TpeboBaHuAMKU Brbnnorpadmyeckoro onncaHns NPOM3BEAEHUIN NeYaTu.

lNpunoxeHus (ecnyn OHWM eCTb) NOMELLAIOTCS B KOHLE paboTbl MOCne cnucka nutepaTtypbl B TON
nocnenoBaTenibHOCTM, B KOTOPOW OHU YNOMUHAKOTCA B TEKCTE.

Ha ycMoTpeHue BbinyCKHUKa B NPUMNOXeHe MOXeT BbITb BblHECEH Ntobor maTepuan:

- TabNUUbI;

- PUCYHKM;

- NepBUYHble AOKYMEHTbI NpeanpuaTus (popMbl OTHETHOCTK, YCTaB, OOMKHOCTHbIE 06513aHHOCTH
COTPYAHMKOB W gp.).

O6s3aTenbHbIM TpeboBaHMeM Npy OPMUPOBAHUN NPUSIOKEHUI ABNAETCS:

- HanNuuue 1x B cogepXxaHum paboTbl;

- CCbINKM (MO TEKCTY) Ha BCe NPUNOXEHUS, MMetoLmecs B paboTe;

- aHanu3 BCEX NPUIOXEHWIN B TEKCTE paboTbl N0 Mepe NX YNOMUHAHWUSI UM CCbISTOK Ha HUX.
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5.4. O6vem BKP

O6bem BKP: uckntovasa tabnuubl, pUCYHKW, YEpPTEXM, CIMCOK MCMOSfb3yeMON nuTepaTypbl U
ornaesnexHve, Ana nporpammbl MarnctTpatypbl B npegenax 60-70 ctpanuy. Lndposbie, TabnuyHblie un
npoyne WnnCTpaTuBHble Martepuanbl MOryT ObiTb BblHECEHbI B MNPUMOXeHMs. YepTexnu
pacneydaTbiBatoTcA B oopmate A4 n npukpennsatotes kK BKP B Buae npunoxeHus.

5.5. OpraHusauus BbINOSIHEHUA BbINYCKHOM KBanudukaumoHHon paboTbl (BKP)

5.5.1. Tematnka BKP paspabatbiBaeTca coTpygHukamun Bbinyckatowien kadpeapbl. PelweHnem
3acepaHua metogudeckon kommcemn (MK) nmo HanpasneHuto nogrotoskn BIYWUT onpepensert, a
CBOMM pacrnopsbkeHueM [fekaH dakynbTeTa yTBepxgaeTr nepeveHb TeM BKP. YTBepxaeHHbIn
nepeyveHb TeM BKP nomeluaetca Ha nHgpopmaunoHHOM CTeHAe BbinycKatoLlen kadpeapsl U aekaHaTta
He No3gHee, YeM 3a WeCcTb MecsAueB A0 Aartbl Havana NMA.

Tematnka BKP pomkHa ObiTb akTyanbHOW, COOTBETCTBOBATb COBPEMEHHOMY COCTOSIHUIO W
nepcnekTMBaM pasBUTUS HayKW, TEXHUKM W opraHuMsauum npomssBoactBa (CM. MN.4.2 OLEHOYHbIX
matepuanos ansa MNA).

5.5.2. BbinyckHast KkBanudukaumoHHasa paboTa BbiNyCKHMKA BbIMOMHSETCS MO TemaTtuke,
COrfiacoBaHHOM C pykoBoAUTENeM U MNpeacTaBfieHHOW BbinycKawwen kadenpon Ha yTBepXxaeHue
npukasom rno By3y. BKP MOXeT HOCUTb Takke Hay4YHO-UcCreaoBaTenbCKUi XapakTep U BbIMOMHATLCS
Ha 6a3e aHanu3a nuTepaTypHbIX UICTOYHUKOB U Hay4YHbIX pa3paboTok.

BbinyckHuk moxeT npeanoxuts ana BKP ceoto Temy ¢ o6ocHOBaHMeM LenecoobpasHocTh ee
BbiNONHeHMsA. 1o  nucbMeHHOMY 3asBneHuio  obyvatloulerocsi  (Heckonbkux — obydaromxcs,
BoinonHaAowmx BKP coBmecTHO), Ha wuma npeacepatena YMK (3aBegytowiero BbinycKatoLwen
kadbeqpsbl), pewennem 3aceganuna MK npegnoxerHHast Tema BKP yTBepxxgaetcsa unm Her.

5.5.3. insa pa6otbl Hag BKP BbinyckHUKY npegoctaBnsetcsa pabovee mecto, Heobxoaumoe
obopynoBaHMe N TEXHUYECKME CPpeacTBa Ha kadeape, U B HayYHbIX, HAy4YHO-NPOM3BOACTBEHHbIX U
ApYrnx opraHuMsaumsx, C KOTopbiMW ObiNo cBA3aHO BbinonHeHne BKP obyvakowwmmcs. [Npukasom
pektopa BI'YWUT, npoekT KOTOpPOro roTOBMT 3aBedyrLMN BbiNycKkawowen kadegpbl), M3 4ucna
npocpeccopoB M [OOLUEHTOB HasHadaeTcs pykosoautens BKP u yTBepxaaetca Tema BKP
oby4yatoLyerocs.

5.5.4. B cnyyae Heobxogumoctn kadbegpa npurnawaetr KOHCYNbTaHTOB MO OTAENbHbIM
pasgenam paboTbl U3 Yicna npenofaBaTenen N HaydHbIX COTPYAHUKOB ApYrMx Kadeap By3a, Apyrnx
BbICLUMX Y4eOHbIX 3aBeeHNI, a TaKkkKe CneunanncToB U HayYHbIX COTPYOHUKOB APYrMX YYPEXOEHUA 1
opraHusauuin. Ecnn koHcynbTaHT paboTaeT B gpyron opraHmsaumm, TO €ro yTBepXxgatoT MpUKasoMm
pekTopa, NPOEKT KOTOPOro roTOBUT 3aBeayoLWwmnmn kKadheapoun.

KoHcynbTaHTbl Bbl4AOT KOHKPETHOE 3aJaHue no nopyyeHHoMy um pasgeny BKP n gosogat oo
cBefeHus obyyarLmxcsa pacnnucaHmne CBoOUX KOHCYIbTauum.

Ha  3akniouutenbHoM  aTane  BbINOMHEHWs  paboTbl  KOHCYNbTaHTbl  MPOBEPSIOT
cooTBeTCTBYOWMIA pasgen BKP u ctaBaT Ha TUTYNLHOM UCTE CBOK NOANUCH.

5.5.5. ®yHKuuK pykoBoauTensi BKP:

5.5.5.1. B o6s3aHHOCTM pykoBoauTensa BKP BxoauT:

- COCTaBrieHMe COBMECTHO C oby4varowmmca 3agaHus Ha BbinonHeHve BKP u kanengapHoro
rpaduka ero BbINofHEeHUs;

- cornacoBaHue Tembl U 3agaHus Ha BbinonHeHne BKP ¢ Beinyckatowen kadenpon;

- BblJa4a UCXOOHbIX pekomeHgauun oby4vatowemycs no npobnemam BKP, no nutepatypHbim
WCTOYHUKAM, CPaBOYHbIM U OpYrM MaTepuanam;

- NpoBeAeHne cucTemMaTUYeCcKnX KOHCYNbTaLumMm COrnacHoO COCTaBIEHHOMY pacnucaHuio;

- CUCTEMATUYECKUA KOHTPOMb 3a BbINOMHEHMEM oby4valWwuMcs KaneHgapHoro rpaduka
BbinoniHeHust BKP;

- onepaTUBHOE MNPUHATUE OpPraHM3auWOHHBLIX PelleHuMr B criydae HebnaronpuaTHOro xopa
BbinonHeHus1 BKP;

- OLleHKa KayecTBa 1 rnybuHbl pa3paboTkm oTAenbHbIX pa3genos BKP;

- MPOBEPKA 3aKOHYEHHOW M COpOLUOPOBaHHOM (B TBEPAOM MepenneTe) BbiMyCKHOW paboThl,
BU3NPOBaHNE ee YacTen: MOSICHUTENBHOM 3anuckn, YepTexen, OEMOHCTPALMOHHOMO rpadonyecKkoro
mMaTepuana;

- cocTaBneHune oT3biBa Ha BKP.

5.5.5.2. B ot3biBe Ha BKP pykoBoauTenb oTmevaert:

- 06BbeM BbINONIHEHHOW paboThl;

- COOTBETCTBME pa3paboTaHHOro maTepmana UCXOAHOMY 3adaHuto Ha BbinonHeHne BKP;
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- NposiBNeHHas oby4arowmmMcs nHuuuaTnBa u CaMoCTOATENbHOCTD;

- 06beM U cTeneHb UCMOMb30BaHUS HAYYHO-TEXHUYECKMX, HOPMATUBHbIX, MATEHTHbIX N OPYrnX
WCTOYHUKOB nHdopmauun no teme BKP;

- YPOBHU ChOPMMPOBAHHOCTU KOMMNETEHLMN;

- KayecTBO BbINOMIHEHHON pPaboTbl, €e MOMOXUTENbHblE W OTpuuaTeNbHble CTOPOHBI,
npakTnyeckas LeHHOCTb.

B 3akntoyeHne gaetca obias oueHka Bcen npogenaHHon obyyatowmmea paboTsl (o cucteme
"OTNIMYHO - XOPOLUO - YOOBMETBOPUTESbHO - HEYOOBETBOPUTESBHO") U OTMEYaeTCa BO3MOXHOCTb
aonycka k oTkpbiTon 3awmTte BKP B M3K.

B koHUe oOT3blBa pykoBOAMUTENb CTaABWUT CBOK nognucb M pasbopumso Pamunuio, LN.0.,
OOIMKHOCTb, YYEHYIO CTEMNeHb, y4eHOe 3BaHMe, eCIM TaKOBblE MMEIOTCS.

5.7.6. dyHKunm cekpeTapa NIK

CekpeTtapb ['OK HasHavaeTcsa 13 Yncna BegyLmnx npenogasartenen.

B o6sa3aHHoCTU cekpeTapa MOK BxoaaT:

- obcykgeHme u cornacoBaHme TeM BbIMYCKHbIX KBanuMdukaunMoHHbIX paboT (BKP), B Tom
yucne n Ha cragusix "CKBO3HOro" MPOEKTUPOBaHUS, Korga TeMaTuKka KYpCOBbIX MPOEKTOB TaK WUSv
MHaye cesizaHa ¢ Temoun 6yayuwien BKP n moxeT BxoauTb B NOMHOM O6beMe unu 4acTUYHO B €ro
cocTas;

- HasHa4yeHune pykoBoguTtenen BKP;
npeacTaBneHne NpoekTa npukasa gns yreepxaeHuns tem BKP Ha 3acegaHum kadeqpsl;
opraHusaumsa OONOSMHUTENbHbIX KOHCYNbTauun, nekumn, 6ecen no OTAenbHbIM pasgenam

BKP;

nogaepKaHne KOHTaKTOB C BbIMYCKHUKaMMU U UX pyKoBOAUTENAMU B nepuno BbINOJIHEHUA
BKP;

CUCTEMATMYECKMIA KOHTPOSb 3a X040M BbiNofiHeHns BKP n oT4eT 0 HeM B nNnaHoBblE CPOKK
Ha 3acefaHunax kadeapsl;

- pelleHMe HewTaTHbIX OpraHM3aLMOHHbLIX BOMPOCOB, BO3HMKAKOLWMUX MO XO4Y BbINONMHEHUN
BKP;

- MNpoBepka B YCTaHOBMNEHHble rpadmkoMm cpokn rotoBeix BKP Ha cootBeTcTBME unX
TpeboBaHMAM HOPMATUBHbIX OKYMEHTOB;

- pelleHne Bonpoca O BblHECEHUM ToW unu mHon BKP Ha npeaBapuTenbHyo 3awuTy wu
Ha3Ha4eHMe cocTaBa KOMUCCUM N3 Yncria COTPYOHUKOB Kadhenpbl;

- NpegocTaBreHne OKYMEHTOB B anensisLMOHHY0 KOMUCCUIO.

5.5.7. lNpaBa 1 06a3aHHOCTM 06yyatoLLerocsi, BbinonHsaowero BKP

5.5.7.1. BbInyCKHUK UmMeeT npaBo:

- BblbpaTtb Temy BKP;

- npeanoxutb ceoto Temy BKP ¢ HeobxoguMmbiM oGocHOBaHMEM LenecoobpasHoCTM ee
pa3paboTKu;

- Ha YaCTU4YHYIO KOPPEKLMIO UM NOMHOE M3MEHEHME Ha3BaHus 1 cogepxaHuna BKP B TeueHne
COrfiacoBaHHOro CpoKa CO AHS Bblaadn 3agaHng;

- Ha pykoBoactBo BKP co cTopoHbl KBanuduuupoBaHHOro cneuvanucta, YTBepXKAEeHHOro
NpuKasom pekTopa No NpeacTaBnNeHnto BbiNycKatoLwen kadeaps;

- Ha KOHCynbTauum Mo OCHOBHbIM pasgenam BKP co cTopoHbl KBanuuumpoBaHHbIX
cneumanucTos;

- nony4ntb 6ecnnaTtHoO TONbKo Te obpasoBaTternbHble YCNyrn, KOTOpble pernaMmeHTUpPOBaHbI
yctaBoM ®I'BOY BO «BI'YUTy;

- 3a8BUMTb W HaCTOATb Ha nNpPoOBeAEeHUM npedsalluTsl cunamm  npenogasatenen wu
crneumnanucToB BbinyckaroLen kadeapsl;

- Npn HesiBKe Ha 3awmty BKP no yBaxutenbHOW npuymMHe, BNpaBe NPONTU ee B TeyeHue 6
MecsLeB nocre 3aBeplueHuns MNA;

- no pesynbTaTam 3awmTsl BKP nogate Ha anennsauumio.

5.5.7.2. BbInyCKHUK 06513aH:

- CBOEBPEMEHHO NOSYYUTb U NPUHATE K UCMOSTHEHMIO 3adaHne Ha BbinosiHeHne BKP;

- nepuoauyveckm OTyYUTbIBaTbCHA O Xode BbinonHeHua BKP no nnaHy, cornacoBaHHOMY C
pykoBoauTernem;
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- npenctaBuTb B CPOKM, OroBOpPEHHble obpasoBaTternibHbiM nogpasgeneHuem (kadenpon),
MOMHOCTBIO BbINOMHEHHYO M oopMneHHyto BKP ans pelueHusa Bonpoca O HasHayeHuu peueHseHTa
1 gatbl 3aLWATHI;

- npeactasutb BKP B cpokn, oroBopeHHble obpa3oBaTtenbHbiM noapasaeneHvem (kadgeapon),
pyKOBOOMTENIO AN NPOBEPKN CUCTEMON «AHTUNNArnaT» Ansa nonyyvyeHns pesynbtata Ha OTCYTCTBUE
B BKP 3ammcTBOBaHHOrO matepmana;

- ABUTbCS Ha 3awwmnTty ¢ rotoBo BKP B ak3ameHaLMOHHY0 KOMUCCUIO B CPOKK NO rpaduky ee
paboThl.

- nogrotoBuTb NpeseHTauuto BKP, Tak kak 3awmta BKP ocylwectBnsieTca ¢ MCnofnb30BaHMEM
MynbTUMEOMNHOrO NpoekTopa no npesdeHtaumm (10-16 cnangos), B KOTOPOW NMPUBOAUTCHA OCHOBHOE
cogepxaHue paboTbl, YepTexu U Apyrov UIMCTPaLMOHHbIM MaTepuan. PacneyataHHble cnavgbl
npeseHTauum roToBATCS obydvaroWwumMucs U NpeaocTaBnalnTca B BUAE pasgaTovyHOro martepuana
kaxxgomy uneHy MOK.

5.5.7.3. Obyuvatowwmiica, sbinonHmswmm BKP, aBnseTca eanMHCTBEHHBIM aBTOPOM BbIMYCKHOM
paboTbl M HeceT OTBETCTBEHHOCTb B MOMHOM o6beMe 3a NpaBWibHOCTb MPUHATBLIX PeLUeHuH,
BbIBOJOB, 3aKMNOYEHUN 1 OCOOPMIIEHUS.

5.5.8. 3aBeplieHHas BbinyckHas paboTa npeactaBnsieTca obyyarowmmca Ha kadegpy 3a
He[eno 00 Ha3Ha4YeHHOro cpoka 3anThbl.

5.5.9. BKP, nognncaHHasa oby4yarowmmMcsa U KOHCYNbTaHTaMun, NpeacTaBnisieTCa BbiMyCKHUKOM
PYKOBOOMTENIO AN NMPOBEPKN CUCTEMON «AHTUNNArnaT» Ana NonyyYyeHns pesynbtata Ha OTCYTCTBUE
B BKP 3anmcTBOBaHHOro Marepuana B COOTBETCTBMM C pernameHTom [lonoxeHns o6 obecneveHun
CaMOCTOSATENBbHOIO BbINOSIHEHNSA MUCbMEHHbIX paboT obyuvatowwmxca BIYWUT Ha ocHoBe cuctembl
«AHTUNNarnaTty.

5.5.10. Nocne npoBepkn oKOHYaTENbLHOrO BapuaHta paboTbl, pyKoBOAUTENb NOAMMUCHIBAET €€ U
odopmnaeT NMCbMEHHbIN OT3bIB.

Mpwn npeactaeneHnmn Tekcta BKP pykoBoagutento, obyyarowemycs Heobxoaumo NpedoctaBuTb
nMucbMeHHoe cornacue Ha pasmeryeHne BKP B 3b HE BI'YUT B oTkpbITOM gocTyne.

PykoBoguTtenb npeactaBnset paboTy u OT3bIB 3aBeaylollemy kadeopon, KOTOpbI peluaeT
BOMpOC 0 gonycke oby4varoLerocs K sawmre (nognuceiBaet TUTYNbHbIA NUCT BKP).

Ecnu 3aBeaywowmn kacdenpon He cyMTaeT BO3MOXHbIM LONYCTUTb BbIMYCKHMKA K 3awjuTe
BbINYCKHOW paboTbl, 3TOT BOMPOC paccMaTpuBaeTCs Ha 3acefjaHun kKadedpbl C  ydacTUem
pyKkoBOAUTENS.

5.5.11. Mo okoH4aHuM paboTbl Hag BKP oby4atowmincsa npoxoguT npouenypy npeasapuTenbHON
3awwmTbl (Mo Npocbbe BbIMYCKHMKA UK MO pPELLEHMIO 3aceaaHus kadbenpsbl).

5.5.12. PeueH3aunpoBaHue BKP (o6s3atenbHO [Ons  BbINYCKHUMKOB MO  NporpamMmam
MarucTpaTtypbl U cneynanuteTta, Ang nporpamm 6akanaspuarta — no peLleHnto 3acegaHus kadenpsl).

Ona aHanu3a paboTbl KOMUCCUMSA HasHavaeT peueH3eHTa (peueHseHToB, ecnu BKP umeer
MEXANCUMMNIMHAPHbIA XapakTep).

Mo wuToram paccMOTPeHUs1 BbIMYCKHON paboTbl peLeH3eHT nNpeacTaBnseT B KOMUCCUIO
NMMCbMEHHbIN OT3bIB (PELIEH3NIO).

5.5.13. Cekpetapb [OK ob6ecneunBaeTr o03HakoMneHve oOy4yaloLWerocs C OT3bIBOM WU
peueH3nen (peLeH3nammn) He no3aHee Yem 3a 5 kaneHgapHbIX gHen oo 3awmTel BKP.

5.5.14. B 'OK He nosgHee yem 3a 2 KaneHAapHbIX OHS OO Ha3HAYEeHHOro Cpoka 3alUuThbl.
NpeacTaBNstOTCA CrneaytoLme JOKYMEHTbI:

- cbpowtopoBaHHass BKP, Bknovarowas NOACHUTENbHYK 3anucky M OEeMOHCTPaLWOHHbIN
MaTepuan nocrie NoAnucK 3asefylowuM Kadeapon Ha TUTYNbHOM FNCTE MOSICHUTENbHOW 3arnucku,
3asBneHve obyvatoulerocs O CaMOCTOATENbHOM XapaKTepe  BbiMYCKHOW KBanuUKaLMOHHOM
paboThl, pe3ynbTaTbl NPOBEPKN HA 06 bEM 3aUMCTBOBaHUNM;

- NUCbMEHHbLIN OT3bIB pykoBOoAMTENS (0T3bIB HE noglumBaeTcsa B BKP);

- MWCbMEHHbIA OT3bIB peLeH3eHTa  (PEeLEeH3EHTOB) NpU ero Hanuuun (peueHsnss He
noawwsaeTtcs B BKP n Heobxoanma ona marmctpaHta unuv cneynanucta);

- 3asBrieHne oby4arowerocs O CaMOCTOATENbHOM  XapakTepe BbIMYCKHOW
KBanudukaumoHHonm paboTtbl (3asiBNeHne Kpenutcsa 3a 3agaHuMeM Ha BbinonHeHne BKP vnn B koHue
paboThbl);

- 3asiBneHne obyvatowlerocs o cornacum Ha pasmerieHne BKP B 36C ®I'60Y BO «BI'YUT»
(He noawwmBatotcs B BKP);

30



- pesynbTaTbl NPOBEPKM Ha 00beM 3aummcTBOBaHMKM (nogwwmsarotcs B BKP 3a 3assneHuem
obyuvatouieroca o0 camocTosiTernibHOM xapaktepe BKP);

- 3a4ETHYIO KHWKKY, 3arnOfHEHHY B TOMHOM COOTBETCTBUM C y4EOHbLIM NIIaHOM.

Cpayva BKP B 'GK oTmeyaeTca cekpetapem M'OK Ha TuTynbHOM nucte BKP.

5.5.15. 3awwmTa BbiNnyckHOM paboThbl OCYLLECTBIISIETCA B (hOpME aBTOPCKOro Aoknaaa.

5.5.16. B TeyeHue 10 paboumnx gHen nocne 3awmTbl BKP BbinyckHukom, pykosBoauTtens BKP
pa3MmeLLaeT TEeKCT BbIMYyCKHOM KBaNUMUKALMOHHOM paboTbl B 3NEKTPOHHO-OMGNMOTEYHON cucTeme
YHuBepcuTeTa (aBTOMaTM3NpOBaHHAs WHTerpupoBaHHas ©OubnuoTteuHass cuctema «Merallpoy,
Moaynb «KeanudukaumoHHble paboThi»), 3a UckNYeHnem TekctoB BKP, cogepxawmx cBegeHus,
COCTaBIAOLLME rOCYAAPCTBEHHYHO TaWHYy.

5.6. PekomeHgauum no npoBeaeHuto 3awmntbl BKP

5.6.1. 3awumTa BbINYCKHON KBanuMdUKaLMOHHOW paboTbl MPOBOAUTCA MO MECTY HaxXOXOeHus
BIryur.

5.6.2. K sawyte BKP gonyckatotca obyyaroLmecs, BbinonHUBLLNE BCe TpeboBaHns y4ebHOro nnaHa
1 NporpaMm NPomn3BOLCTBEHHOW NMPaKTUKNA.

5.6.3. Pacnucanune pabotbl 'OK, cormacoBaHHOe C npeacenartenemM KOMUCCUM U YyTBEPXKOEHHOoe
NpYKasom peKTopa Mo yHMBEpCUTETY, AoBOAUTCA A0 obuiero ceeaeHus 3a 30 KaneHgapHbIX AHen Ao AaThl
Hayana NA.

5.6.4. [Onsa o6GecneyeHus paboTtbl BOK no 3awwute BKP, 3aBegyowmin BbinycKatoLen
Kadpepon, COBMECTHO ¢ cekpeTapem 'K, roToBuT crneayowme AOKYMEHTbI:

- Konusa npukasa 06 yTBepxaeHun coctasa ['OK;

- Konua npukasa o gonycke obyvatowmxes k NA,;

- Konusa npukasa 06 yTBepxaeHun tem n pykosoautenen BKP;

- Konusa npukasa 06 yTBepXxaeHun koHcynbTaHToB BKP 13 gpyrux opraHusaumnm;

- Konuna npukasa o6 yTBepXXaeHun pacnucaHums npoeegeHus 3awmntol BKP;

- Konuna npukasa ob yTBepxkaeHun peueHseHToB BKP (ans nporpamm cneuuanuteta u
MarucrTpaTtypbl);

- nporpamMmma rocyaapCTBEHHOW UTOroBOW aTTecTauum No HanpaBreHU0 NOArOTOBKMY;

- oUueHouHble Mmatepuanbl ansa MA,;

- npoTokonbl Ans 3acegaHn N'OK no 3awute BKP;

- NOSTHBIN KOMMNIIEKT JOKYMEHTOB, NpUBeAeHHbIN B M. 5.7.14.

5.6.4. 3awmTa BbINyckHOM paboTbl NpoBoanTCca Ha 3acegaHum OK ¢ yyactmem He MeHee OByX

TpeTen yTBEPXKAEHHOIO COCTaBa KOMUCCUN.

5.6.6. 3awmTa paboTbl OCYLLECTBNASETCA Ha 3aceAaHuy rocyaapCTBEHHOW 3K3aMeHaLMOHHOMN
KomMuccun, ocyllectensieTcsa B opMe aBTOPCKOro AoKnana, Ha KoTopbi OTBOAMTCS 451 NPorpamMmmbl
mMarucTpartypbl He 6ornee 20 MUHYT.

5.6.7. PesynbTtathl 3awmThl BKP ochopMnaoTcs NPOTOKONOM Ha KaXKaoro BblMyCKHUKA.

5.6.8. lNpun onpegeneHun OUEHKM BbIMYCKHOW PaboTbl MPUHUMAETCA BO BHMMaHWE YPOBEHb
CHOPMMPOBAHHOCTM KOMMETEHUMA BbIMNYCKHMKOB. Kputepum OLEHKM BbINOMAHEHUS W 3awmntbl BKP
npueeaeHsbl B N.3.2 oueHo4YHbIX MaTtepuanos ana MNA.

5.6.9. Pesynbratel 3awmtbl BKP onpegendaoTca  oueHKaMuM  «OTAMYHO»,  «XOPOLLIOY,
«YOOBINETBOPUTENBHOY, HEYAOBNETBOPUTENBHOY.

5.6.10. PeweHunsa NOK o npuceoeHun keanmdmkaumm (CTeNeHn) BbiMyCKHUKY NMPUHUMAKOTCS Ha
3aKpbITOM 3acedaHuy NpocTbiM GONbLUMHCTBOM FOfIOCOB YNeHOB Komuccuu. B cnyvae paBeHcTBa
roniocoB "3a" n "npotme" npegcenatens 'OK obnagaeTt npaBom peLlaloLLero ronoca.

MpoTokon 3acefaHus KomuccuMM noanucbiBaeTcsa npeacepatenem [OK um  cekpetapem
KoMUCCUn.

5.6.11. PesynbtaTtbl 3awuTbl [oBOAATCS A0 obydatouweroca cpasy nocre 3akpbiToro
3aceganusa M'OK. Mpu nonoxurtenbHon oueHke paboTbl U 3awmTbl MNMpeacenatens NOK obbasnseT o
NPUCBOEHUN BbINMYCKHWUKY KBanudukauum (CTeneHn) marmctp.

5.6.12. PeweHune MNOK ohopmnsaeTcsa cBogHLIM MPOTOKOSIOM B ABYX 3K3eMnspax 3a Kaxabin
OeHb pabotbl MOK, ogmH M3 koTopbix nepepaetcd B YMY, BTOpoW - B nepBbli OoTAen Ans
odopmMneHnsa oUNIOMOB.

CBOOHbIN MPOTOKON 3acedaHnss KoOMMCCUM noanucbiBaeTcss npeacepatenem [OK n
CEKpeTapeM KOMUCCUN.

5.6.13. BbinyckHWK, He MNPEACTaBUBLUMIA BbIMNYCKHYHO KBanNUMUKALMOHHYIO paboTy B
YCTaHOBJIEHHbIE CPOKM, unu He 3awutmewmi BKP, vnn He gasuBwwuinca Ha 3awmty BKP 6e3
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YBaXUTENbHOW MPUYNHBI, OTYNCIISETCS U3 YHMBEpPCUTETA C Bblgayven crnpaBkm o6 oby4yeHuMn Kak He
BbINOMHMBLUNE 06s3aHHOCTEN MO AO06GPOCOBECTHOMY OCBOEHUIO obGpasoBaTesfibHOW NporpamMmbl U
BbINOSIHEHMIO y4ebHoro nnaHa. OH MoxeT NoBTOpHO caatb WA He paHee yem yepes 10 mecaueB n
He no3gHee 4YeM 4epe3 nNATb NeT nocrne cpoka npoBeaeHuss WA, koTopad He npounaeHa
obyvatowmmes. Obyyarowmncss MoxeT nosTopHo npontn MMA He Gonee AByx pas. 3asdBneHune gnsg
BOCCTaHoOBMeHusa n npoxoxaeHusa N'MA nogaetca He no3gHee YeM 3a MecsL A0 KaneHOapHOro cpoka
Hayana o630pHbIX NEKUUA K rocyaapCTBEHHOMY 3K3aMeHY, 3aKpensieHHOro pabouvmm y4yeGHbIMK
nsaHamMu no cneunanbHOCTU (HanpaBieHmto NOArOTOBKN) Ha TEKYLLMIA y4eOHbI roA.

5.6.14. BeinyckHvk, He npowwealwmni 3awmTtbl BKP B CBA3KM € HESIBKOW Ha HEro No YBaXXUTENbHOM
npuynHe (BpeMeHHasi HEeTPYAOCNOCOOHOCTb, WMCMOMHEHME OOLECTBEHHbIX WU FOCYyAapCTBEHHbIX
06s3aHHOCTEN, BbLI3OB B Cyd, TPaHCNOPTHble npobnembl (OTMeHa peKnca, OTcyTcTBue OuneTtos),
noroAHble YCrioBus), Bpaee NpovTh ee B TeyeHune 6 mecsiueB nocne 3aBeplweHua MNA. [Ins atoro
OH [OOMKeH nopaTb 3asiBfieHWe B [eKkaHaT B TevYeHue Tpex [OHEW [MOCfe OKOHYaHusi Ccpoka
YBXUTENbHOW NPUYMHBbI.

5.6.15. Npepcenaten KOMUCCUM COBMECTHO C cekpeTapeM 0hopMIISIOT OTYET O NPOBELEHHOM
3aLmTe BbIMYCKHbIX KBaNUUKaLnMoHHbIX paboT, KOTOpbIN YTBEPXOAeTCa Ha 3acegaHnn kadeapbl.

5.6.16. Pesynbtathl cgauv rocygapcTBEHHOro 3K3amMeHa U 3aWuTbl  BbIMYCKHOWM
KBannukaumoHHom paboTbl 3an1cbiBalOTCS B NPUITOXEHME K OUMIAOMY pa3genbHo.

5.6.17. Mo pesynbtatam 3awmtbl BKP obyyatowmiics MMeeT npaBo Ha anennsuuio

6. OueHoO4YHbIe MaTepuanbl ANA rocyaapcTBeHHOM UTOFOBOW aTTecTauumn

OueHo4Hble MaTepwuanbl 4nsi rocyAapCTBEHHOW UTOrOBOM aTTecTauun BKNOYaloT B cebs:

- nepeyeHb KOMMETEHUMIN, KOTOPbIMW [OOIMKHbI OBMadeTb obydawouwumecs B pesynbraTe
OCBO€HMs1 00pa3oBaTeNbHON NporpamMMbl BbiCLLEro 0bpa3oBaHus;

- onucaHuve rMokasaTeneh W KpUTEPUEB OLIEHMBaAHMS KOMMETEHUMWA, a Takke LiKan
OLleHUBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHUs WNU WHble MaTepuanbl, Heobxoaumble AN OLEHKU
pe3ynbTaToB OCBOEHUA 0Opa3oBaTenbHOM NPOrpaMmmsl;

- NepeYeHb peKoMeHAYyeMOW NuTepaTypbl ANS NOArOTOBKM K FOCY4apCTBEHHOMY 3K3aMEHY;

- MeToaudeckne maTepuanbl, onpegensiowme npoueaypbl OLEHUBaHMS pe3ynbTaToB
OCBO€EHMs1 06pasoBaTeNnbHOWM Nporpamm

7. OpraH1sauuma rocyaapCcTBeHHOW UTOroBOM aTTectaumMm Ansa obyyvyarowmxcs U3 yucna
N1y ¢ orpaHUYeHHbIMU BO3MOXHOCTSMU 3[0POBbSA

7.1. Anga oByyalLwmxcsa 13 4yucna nuy, ¢ orpaHnYeHHbIMM BO3MOXHOCTAMU 3gopoBbsa (OB3)
MA nposogutca BI'YUT ¢ yyeTtom o0cCOGEHHOCTEM WX MNCUMXOMU3MYECKOTO Pa3BUTUSA, UX
NHANBUAYaNbHbIX BO3MOXHOCTEN U COCTOSAHUSA 340POBbS.

7.2. Bce pelleHNs NpUHATLIE YHUBEPCUTETOM MO Bonpocam nposefeHusa MNMA gosogatca oo
cBegeHuns obydvarowmxes ¢ OB3 B 4oCTynHOM Anst HUX oopMe.

7.3. Obyyvarowmmncs ¢ orpaHMYeHHbIMM BO3MOXHOCTSIMM 300POBbS HE Mno3gHee, 4Yyem 3a 3
Mecsiua Ao Ha4yana npoBeaeHusi rocyaapCTBEHHOW UTOFOBOM aTTecTalmMm nogaet NMCbMeHHoe

3asABneHMe 0 HeobGXOAMMOCTM CO34aHusA ANSA Hero cneuumarnbHbIX YCNOBUIA NpU NPOBEAEHMU
rocyfapCTBEHHbIX aTTeCTaUNOHHbBIX UCMbITaHUA C yKadaHMeM OCOBEeHHOCTEN ero Ncnxouanyeckoro
pasBUTUA, MHOMBUAOYASbHBIX BO3MOXHOCTEN U COCTOSIHUSA. K 3asaBneHnto npunaratoTca AOKYMEHTbI,
noaTBepXxpamwme Hanuume y obydarowierocs uMHOMBMAYarnbHbIX OCOOGEHHOCTEN (NpU OTCYTCTBUM
yKa3aHHbIX IOKYMEHTOB B YyHMBeEpcUTeTe).

B sasBneHun obGyyarowmncss ykasblBaeT Ha HeobXoaMMOCTb (OTCYTCTBME HEOOXOOMMOCTH)
NPUCYTCTBUSI ACCUCTEHTA Ha rOCyQapCTBEHHOM aTTECTALUUMOHHOM UCMbITaHUW, HeobBXo4MMOCTb
(oTcyTcTBME HEOBXOOUMOCTM) YBENUYEHUS MNPOAOCIMKUTENBHOCTU COa4M rocyaapCTBEHHOro
aTTeCTaUMOHHOIO UCMbITaHMSA NO OTHOLLEHWUIO K YCTaHOBMEHHOW MPOAOIMKUTENBHOCTU (ANSA Kaxaoro
rocy4apCTBEHHOro aTTeCTaUMOHHOMO UCMbITAHUS).

8. Mopspok nogavm U paccMOTpPEeHUs anennauumn

8.1 Mo pesynbTaTaM rocyaapCTBEHHOW MTOrOBOW aTTecTaumm oby4alolumincs UMeeT npaBo
NUYHO nogaTtb B anennsiyuoHHY0 KOMUCCUIO B MMCbMEHHOM BUAE anennsaumio O HapyLleHun, no ero
MHEHMIO, YCTaHOBMNEHHOW Npoueaypbl NPOBEAEHUSA rOCY4apPCTBEHHOIO aTTeCTaLMOHHOIO UCNbITaHWS,
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He no3gHee cnepyrouwero paboyero AHA nocre ob6bABNEHUs pe3ynbTaTOB rOCy4apCTBEHHOMoO
aTtTecTauMoOHHOro UCnbITaHNS.

8.2 Anennsumsi paccmaTpuBaeTcsl He no3aHee ABYyX pabounMx AHeW cO OHA nogayu
anennsaunm Ha 3acegaHun anennsuMOHHON KOMUCCUN.

8.3 Anennauua paccmaTtpmMBaeTCs Ha 3acedaHun anennsumMoHHON KOMUCCUM C yY4acTUEM He
MeHee [BYX TpeTel OT Yucna 4YeHOB anennsumoHHoM kommuccuun. Ha 3acegaHue anennsiumoHHON
KOMUCCUM NpurnawiarTca  npeacegaTenb roCygapCTBEHHOM  3K3aMEHAUMOHHOW  KOMUCCUM 1
obyuvatoLmiicd, nogaBLwWni 3asBNeHMe Ha anennaumio. 3acegaHme anennsumMoHHON KOMUCCUN MOXET
npoBOAUTLCA B OTCYTCTBME oOOyvalroLlerocsi, NogaBLlero anennsuuio, B Criydae €ero HesiBKM Ha
3acefaHuve anennsunMoHHOW KOMUCCUMN.

8.4 [Ina paccMoTpeHus BONPOCOB, CBSA3AHHbLIX C MpOLeaypov NpoBEAEHNS rOCYyAapCTBEHHOM
NMTOrOBOM aTtTecTauuun, B anennsuMoHHYy komuccuio cekpeTapb OK npepoctaBndeT npOTOKON
3acefaHnsa rocyaapCTBEHHOW 3K3aMeHaUMOHHOM KOMMUCCUW, 3akntoyveHne npegcepatena OK o
cobnogeHnn npoueaypHbiX BOMPOCOB MNpYM  NPOBEAEHUN TOCYyAapCTBEHHOMO aTTeCTauWMOHHOro
UCMbITaHUS, 3K3aMeHaUMOHHbIE JNMCTbl obyvarowerocd (4na paccMOTPeHMs  anennauum no
rocyqapCTBEHHOMY 3K3aMeHY) UMK BbINMYCKHYIO KBaNUUKaLNOHHY0 paboTy, OT3bIB U peLeH3nn (ons
paccMOTpEeHUs anennsauumn no nposeaeHuto 3awmtbl BKP).

8.5 PeweHne anennsaumoHHON KOMUCCUM MPUHUMAETCS NPOCTbIM GOMNbLUMHCTBOM FOMOCOB U
odhopmnsieTcs npoTokonom. Npu paBHOM 4vMcne rofiocoB npegcedatens anennsauMoHHON KOMUCCUMK
obnagaeT npaBoM peluaroLlero ronoca. lNepegaya npoTokona anennsaumoHHon kommcenn B OK He
nosgHee cnepyowlero paboyvero AHA nocrne 3acegaHus KOMUCCUMN.

8.6 OdhopMneHHoe MPOTOKOSIOM peELleHne anensiiuMoOHHOM KOMWUCCUW, MOAMMCAHHOEe ee
npeacenatenem, 4OBOAUTCA OO CBeAEHMS NoAABLUErO 3asiBfieHMEe Ha anennauuio obyvaroierocs
(nog pocnucb) He No3gHee Tpex pabouux AHeW Co OHs 3acefaHusi anenssiLMOHHON KOMWUCCUM.
PelueHne anennsaumoHHON KOMUCCUN SBNSIETCA OKOHYaTESbHBbIM U NEPECMOTPY HE NOANEXNT.

8.7 Anennsaumsa Ha NOBTOPHOE NPOBEAEHME FOCY4AapPCTBEHHOINO aTTECTALUMOHHOIO UCMbITaHUS
He NPUHUMAaETCS.

9. MNopsaok NOBTOPHOro NpoBeAeHUA rocyaapCcTBEHHOM UTOFOBOW aTTecTauum

9.1. ToBTOpPHOE NpoOBeAEeHNe roCy4apCTBEHHOM WMTOrOBOM aTTecTauun OCYLLeCTBRseTcs B
crneayrLwmx crnyyasx:

- He caH rocygapCcTBEHHbIN 3K3aMeEH;

- HesiBKa Ha 9Kk3aMeH 6e3 yBaXXuUTerbHOW NPUYrHbI;

- He npecTaBneHa BbiNyckHas KBanvgukaumMoHHasa paboTta B yCTAHOBIIEHHbIE CPOKW;

- He 3awmeHa BKP;

- HesiBKa Ha 3awuTy BKP 6e3 yBaxntenbHOn NpuynHbI;

- HEsIBKa Ha 9K3aMeH MO YBaXXUTENbHON NPUYUHBI;

- HesiBKa Ha 3awwmty BKP no yBaxutensHon npuynHebl;

- NpV YAOBMETBOPEHMN anennsaumm.

9.2. O6y4arowmncs, nonyyYMBLUMIA OLIEHKY «HEYAOBMNETBOPUTENbHO» Ha rocy4apCTBEHHOM
9K3aMeHe, WNU He NpPeacTaBMBLLMI BbIMYCKHYIO KBanuuKaunoHHyo paboTy B yCTaHOBMEHHbIE
CpOKM, Mnn He 3awuTtuBwmi BKP, unu He saBuBWMNCA Ha 3k3amMeH wunuv Ha 3awwuty BKP 6Ges
YBXXUTENbHOM NPUYMHbBI, MOXET NOBTOPHO CAaTb 3TOT 3K3aMeH unu 3awmntnte BKP, He paHee yem
Yyepe3 OAMH roa U He No3aHee YeM Yepes NMATb JSIeT nocrie cpoka nposeaeHus NMA, kotopas He
nponaeHa oby4aroWMMCcA, B CreaytoLLeM Nopsiake:

- Nnuo, NpeTeHayLlee Ha NOBTOPHYIO caadvy rocyaapCTBEHHOrO 3K3amMeHa W (Mnu) 3awuTy
BKP, nogaet 3asBneHve Ha umMmsA pekTopa € Npocbbo O BOCCTAHOBMEHMM HA MNEpPMOn BPEMEHWU,
NpeayCMOTPEHHbIM  y4ebHbiM  rpacukom gns  TWUA, C  uenbio  NPOXOXOEHUA  UTOroBbIX
rocy4apCTBEHHbIX UCMbITaHUN;

- 3adBrieHMe nogaeTcs He no3gHee 4YeM 3a Mecsil, OO0 KaneHd4apHOro cpoka Hadana
0630pHbIX NEKUMIN K rocyaapCTBEHHOMY 3K3aMeHY, 3aKpenneHHoro pabounmm y4ebHbiM1 nnaHamm no
crneunanbHOCTM (HanpaBfeHUIo NOAroTOBKM) Ha TEKYLMM y4ebHbIi rog unv He nosgHee 4yem 3a
Mecsil A0 Havyana BbinonHeHns BKP;

- 3asBreHve, 3aBM3MPOBAHHOE 3aBedyloWMM BbifMyckawowen kadeapon U LgeKaHOM
dakynbTeTa, ANA MNOArOTOBKM MNpuKasa npeacraenseTca B ydyebHO-meToguyeckoe ynpasneHue
YHuBepcuteTa;

- NPOEKT NpuKasa nepefaeTca Ans yTBepXaeHusa pektopy (npopektopy ydebHon paboTe);
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- NMuo, NpeTeHayLee Ha NOBTOPHYIO caayvy rocyaAapCTBEHHOrO aKk3ameHa M (Mnu) 3awuTty
BKP, cuntaetcs BocCTaHOBMEHHbIM NOCNe BbIXoAa npukasa rno Byay;

- BOCCTaHOBMBLUMICSA npuobpeTtaeT npaBa M 06s13aHHOCTN OBGy4varoLwerocs, BbINOMHSAOLWEro
BbIMYCKHYHO KBanM@UKaLMOHHYO paboTy 1 rOTOBUBLLErOCA K CAaye rocygapCTBEHHOMO 3K3aMeHa;

- Npy NOBTOPHOM npoxoxaeHun MMA no xenaHuio obyvaroLlerocsi peleHmem opraHmsauum
eMy MOXeT bbITb yCTaHOBMNeHa nHasa tema BKP.

9.3 lNpun HesiBke Ha 3k3ameH WM (unn) Ha 3awmty BKP no yBaxuTenbHOM npuymnHe
npoxoxaeHune "'MA ocyLecTBnseTcsa B cneayroLem nopsiake:

9.3.1 Ob6yvatownecs, He npolleglne rocydapCTBEHHbIN  3K3aMeH MM He npolealume
3awmTbl BKP B CBS3M C HESIBKOM MO YBaXXWUTEMbHOW MpU4YMHE (BpeMeHHas HeTpyaoCcnocoBHOCTb,
NCNONHeHNE OBLECTBEHHbIX UMW FOCYAApPCTBEHHbIX OOSI3aHHOCTEW, BbI3OB B CyA, TPAHCMNOPTHbIE
npobnembl (OTMEHa penca, oTcyTcTBMe BUNEeToB, NOrogHbIe YCNoOBUSA), BNpaBe NponTu ee B TeYeHue
6 mecsiueB nocne 3aBepweHus NA,;

9.3.2 TpogneHve cpokoB npoxoxaeHna [UA ocywecTBngeTcda npukasoMm pektopa
YHMBEPCUTETA HAa OCHOBaHMM JINYHOTO 3asBMNeHusa obydalrolleroca Ha MMsi gekaHa hakynbTeTa,
pacKpblBaKLLEro MpuvYnMHYy MepeHoca CPOKOB, C MNPUITOXEHWEM MOATBEePXOAWmMX OOKYMEHTOB.
3agaBneHne O0mMKHO ObiTb NpeacTaBrneHO B TeYeHMe Tpex [A[HeM [MOoCne OKOHYaHWUs Cpoka
YBaXUTENbHOW MPUYMHBI U 3aBU3NMPOBAHO 3aBeyoLWKUM BbiMycKalowen kadeopon U gekaHom
dakynbTeTa. Ha ero ocHoBaHuM 3aBefylOLMIA BbiMyCcKatowwen kadeapon roToBUT MPOEKT Npukasa o
nNpoAneHnn cpokoB npoxoxaeHusa MNA, KOTopbI yTBepXKOaeTCa PeKTOPOM YHMBEpCUTeTa.

9.3.3 [ononHutenbHble 3acedaHnsi COOTBETCTBYIOLUMX 3SK3aMEHAUMOHHbIX  KOMUCCUM
OpPraHu3yTCs AeKkaHaTOM B CPOKW, YCTAHOBIIEHHbIE NPUKA30oM pekTopa (He cuuTas uIons u aerycra).

9.4 lpu yooBneTBOpeHUM anennsauuMuM noBTopHoe npoxoxaeHune A ocyuwecTtenseTrcs B
crneayoLlem nopsagke:

- MPOTOKONT O PacCMOTPEHUU anennauun He Mno3aHee creaywowero paboyero AHA
nepegaetcs B ['OK ons peanusauumn peleHnsi KOMUCCUM;

- pe3ynbTtat nposegeHusa NA noanexunt aHHyNMpOBaHWIO;

- peweHve anennsuMoOHHOM KOMWUCCUMM, OCOPMIIEHHOE MNPOTOKOSIOM W NOAMNUCaAHHOE ee
npeacenatenem, 4OBOAUTCA OO0 cBefeHusa oby4yatowerocs (Nog pocnuck), NogasBLlero anennsumio, B
TeyeHue Tpex pabounx AHeN Co AHA 3acefaHUs anennaunMoHHON KOMUCCUN;

- peweHnem OK, B TeyeHMe ABYyX KaneHAapHbIX AHeW Mocfe nonyvyeHus NpoTokona
anennsunoHHOM KOMMUCCWUW, YCTaHaBNUBAKTCA  AOMOSHUTENbHbIE CPOKM AN MOBTOPHOro
rocy4apCTBEHHOrO MCMbITaHMS, HO He No3AHee AaThl 3aBepLeHUa obyyeHUsa B YHUBepcuTteTe B
cooTBeTcTBMM ¢ PI'OC BO;

- CPOK MOBTOPHOr0 rocy4apCTBEHHOro UCMbITaHUS OOBOAUTCHA A0 cBedeHus oby4varouierocs,
nodasLUero anennsauunio, COBMECTHO C peLleHneM anennsaumMoHHOM KOMUCCUN;

- NOBTOPHOE NpOBEAEHNE rocy4apCTBEHHOrO aTTeCTALMOHHOIO MCMbITaHWUSA OCYLLECTBISAETCA
B MPUCYTCTBMU Npeacenatens unm ogHoro 13 YneHoB anensisiuuoHHON KOMUCCUMK;

- anennauMsa Ha NoBTOPHOE NpoBedeHue rocyaapCTBEHHOMO aTTeCTaUNMOHHOIO UCTbITAHUSA He
npvHMMaeTcs.
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OLEHOYHbIE MATEPWUAIDbI ANA NPOBEAEHUA
roOCYaAPCTBEHHOU NTOMOBOU ATTECTALIUA

MO OGEPA30OBATEJIbHOU NPOrPAMME BbICLUEFO OGPA30BAHUA
Mo HarpasIieHNIO NOArOTOBKM (CneunansHOCTH)

06.04.01 - Buonorus

(wwndbp, koa) (HanmeHoBaHWe HanpasneHus (cneuuansHocTh) B cootBeTcTBMU ¢ PT'OC BO)
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1. CocTaB OLEHOYHbLIX MaTepuarioB AnA npoBeaeHus
MTOroBOM aTTrecTauum

rocyaapcTtBeHHOM

ocymapcTBeHHas wuToroBasi aTTecTauusi BbIMYCKHWMKA MO Yyka3aHHOW 0OpasoBaTeribHON

nporpaMme BbICLLErO 0Gpa3oBaHusA

(nanee -

On BO) npoBogutcs B OPME UTOrOBbIX

(rocyoapCTBEHHbIX) aTTeCTaUNOHHbIX UCMbITaHWNA:
- FOCYOAaPCTBEHHbIN 9K3aMeH (MeXaNUCUMNANHAPHbIN);
- 3awuTa BbiNyckHOW KBanudukalmoHHon pabotel (BKP).
OueHo4Hble MaTepuanbl 4ns NpoBeeHNsa rocy4apCTBEHHOW UTOrOBOM aTTecTauumn BKOYatoT

B cebs:

- nepeyeHb KOMMNETEHUWUA, KOTOPbIMM [OIKHbI OBMadeTb oby4varolmecs B pesynbrate
OCBOEHUSA 0Gpa3oBaTenbHON NPorpaMMbl BbICLLIErO 0Gpa3oBaHus;

- onucaHue nokasatenem wu KputepmeBs ouLUEHUBaAHUA KOMMEeTEHLWHA,

OLlEeHNBaHWS;

- TUNOBbIE KOHTPOJIbHbIE 3adaHNA WKW WHblIE MaTepuarbl,

a TaKkKe LWKan

Heobxoaumble AN OLEHKU

pe3ynbTaToB OCBOEHMS 06pa3oBaTenbHONM Nporpammbl;

- MeToamnmyeckme Matepuanbl,

0CBOEHUsi 06pa3oBaTenbHON NPorpammb!.

onpegensiowne npoueaypsbl

OUeHnBaHUNA pe3ynbTaToB

2. MNepeyeHb KOMMNETEHLMHW, KOTOPbIMU AOMXKHbI OBNageTb obOyvawlwwmecs B
pe3ynbTaTe 0OCBOEHUs1 OOpa3oBaTefibHOW NPorpaMmMbl BbiCLLEro o6pa3oBaHusA

B pe3ynbTaTte ocBoeHus O BO y BbiNyckHMKa AOMKHbI ObITb CHOPMMPOBAHBI:

YHuBepcarnbHble KOMNETEHL MW BbIMYCKHUKOB N MHAUKATOPbI UX AOCTWXKEHWIA: (Tabnvua 1).

Tabnuuya 1
Karteropus Koa v HavmeHoBaHue Koa v HavmeHOBaHWe nHAnKaTopa OOCTWKEHWS YHUBEpCarnbHON
YHMBEpPCanbHbIX YHMBEpPCanbHOW KOMNeTeHLUMn KOMMeTeHUMM
KOMMNEeTEeHLUM
YK-1 CnocobeH ocyLiecTBnsaTb WO1yk-1 — Kputnueckn aHanuaupyet npobnemMHyto cuTyaumio Kak
KPUTUYECKNI aHanm3 CUCTEMY, BbISIBMSAS €€ COCTaBMSAOLNE U CBA3M MEXOY HUMMU
CuctemHoe 1 NpoGnemMHbIX CUTyaLmii Ha MO2yk1 — OcywecTBnseT MOMCK BapuaHToB  peLueHus
Kputndeckoe OCHOBE CUCTEMHOrO noaxoaa, MOCTaBIIEHHON MPOBNEeMHON CUTYyaLWn Ha OCHOBE CUCTEMHOIO
MblLLNEHNe BbipabaTblBaThk CTpaTeruio noaxoaa, BoipabaTbiBaeT CTpaTeryio AecTBum
OencTBun
YK-2 CnocobeH ynpaBnsiTe MO1yk2 — PaspabaTtbiBaeT KOHLENUMIO NPOEKTHOrO peLleHust B
NPOEKTOM Ha BCex aTanax ero pamkax 0603HayeHHOW npobnemel, npeacTaBnseT nybnuyHoO
PaspaboTka u XXW3HEHHOro uukna pesynbTaTtbl MNpoeKkTa W npegnaraeT BO3MOXHbE  MyTU
peanun3auus BHEAPEHUSI UX B MPaKTUKY
NPOEKTOB MO2yk.o — OpraHnsyet paspaboTKy nraHa peanusauun npoekTa,
€ro KOPPEKTMPOBKY W KOHTPONb 3a BbIMNONIHEHMEM Ha BCeX
3Tanax >XU3HEeHHOro LuKna
YK-3 CnocobeH MO1yk3 — BolpabaTbiBaeT cTpaternio coTpyaHM4ecTsa u Ha ee
OpraHu3oBbLIBaTb U PYKOBOAUTL OCHOBE oOpraHusyeT paboTy KoMaHabl AN AOCTUXKEHWS
paboToi KoMaHAbl, NoCTaBNeHHON Lienu
KomaHgHas
paboTa ¢ BblpabaTbiBas KOMaHOHYHO MO2yks — [MnaHvpyeT komaHgHyio paboTy, pacnpegenser
nUaepcTeo CTpatervio Ans AOCTKEHUs MOpy4eHNs 1  [AenervpyeT MOMHOMOYNS  YneHaM  KoMaHAapbl.
NOCTaBMEHHON Lienu OpraHusyeT o6CyxaeHve pasHbiX MAen U MHEHWI, yperynupyet
pasHorracusi ¢ y4eToM npeaBuaeHUsT pe3ynbTaToB SIMYHbIX U
KONNEKTUBHbIX AENCTBUN
YK-4 CnocobeH npuMeHsaTb WOlyka —  [DeMoHCTpupyeT  UHTerpaTuBHbleE  YMEHWs,
COBpEMEHHbIE HeoOXoaMMble [AnNsi HamucaHusl, MUCbMEHHOTO MepeBoda U
KOMMYHMWKaTVBHbIE TEXHOMNOMMKN, | PeAakTMpOBaHWA pasnunyHbIX aKaieMN4ecKmx "
B TOM 4YucCrne Ha npodeccrmoHanbHbIX TEKCTOB M 3dEKTMBHOIO y4vacTus B
KoMMyHMKaLms MHOCTpaHHOM(bIX) A3blke(ax), aKaZeMUYeCKMX 1 NpodeCCUOHANbHBIX AUCKYCCUSAX
ONs akagemMnyeckoro un MO2yk.4 — Vicnonb3yeT KOMMYHUKATUBHbIE TEXHOMOMMK B cdepe
npodeccrMoHarnbHOro npodheccroHanbHoM OeSTENBHOCTU U B HAy4yHOW cpede, B TOM
B3aUMOZENCTBUS yncne obLaeTcs Ha MHOCTPaAHHOM S3blKe
MexKymbTypHOE YK-5 CnocobeH aHanunsmpoBaTb Mﬂ']y}(:s — AHanuampyeTt 0cobeHHOCTN MOBEAEHUS U MOTUBALINIO
B3AUMORSHCTEMS M yuuTbiBaTb pasHoobpasne nopewn pasnu4yHoro couuansHoro " KynbTypHOro
KynbTyp B npouecce NPOUCXOXAEHNSA B NpoLecce B3aMMOAENCTBUS C HUMUN
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MEXKKYJIbTYPHOTO
B3aMMOeNCTBUS

NO2yk-5 — Bnapeet HaBblKamMu co3gaHus He
OUCKPUMWHALMOHHON Cpefbl MEXKYNbTYPHOrO B3anMOOEencTBust
npwv BbINOJIHEHWM NPOGECCUOHANbHbIX 3aga4

CamoopraHmsau,M
A N camopassuTune

YK-6 CnocobeH onpeaensaTb 1
peanusoBblBaTb NPUOPUTETHI
COBCTBEHHOW AEATENBHOCTU 1

MO 1yk.s — OBBLEKTUBHO OLEHMBAET CBOU BO3MOXHOCTU, pPECYpChI
W ux npedensl, onpegenser cnocobbl COBepLUEHCTBOBaHMS
coBGCTBEHHON 1 NpodheccroHanbHoM AesiTENbHOCTY

(B TOM Yncne crnocobkbl ee NO2yk.s — CamocTosATENLHO BbISABNSET MOTUBbLI U CTUMYIbI A5S
3qopoBbecbepex | COBEPLUEHCTBOBAHMS HA OCHOBE | caMopasBUTHUS, onpegenss peanucTnyeckme uenu
eHue) CaMOOLEHKMN npodeccrMoHansHoro pocTa, nnaHnpyeTt CBOIO

npodeccrMoHanbHy0 AeaTenbHOCTb

O6LU,e|'|pO(beCCI/IOHaJ'IbeIe KOMneTeHUnn BbINYCKHUKOB W WHAOMKATOPbI

(Tabnuua 2).

UX OOCTUXKEeHUN

Tabnwvua 2
Koa n HanmeHoBaHue Kog v HaumeHoBaHWe nHaukaTopa AoCTKeHNs obLenpodeccuoHanbHom
obLenpogeccnoHanbHOn KoMneTeHUmm KoMneTeHuun

OlMNK-1  CnocobeH wucnonb3oBatb U | WO-1onk-1 — MpumeHsieT pyHaameHTanbHble Guonorvyeckne 3HaHus 4ns
NPUMEHSTb dyHOaMeHTanbHble | MOCTaHOBKM WM PELUEeHUs HOBbIX, B TOM YMCrle HecTaHdapTHbIX, 3agady B
6uonornyeckne npeacTaBneHns n | ciepe npopeccnoHanbHON AesTENbHOCTH
COBpPEMEHHbIe metoponoruyeckne | MO-2onk1 — Pa3pabatbiBaeT adhdeKTMBHYIO CTPATENMIO U MHHOBaLMOHHYIO
noaxodbl AOnNsA TMOCTaHOBKM UM PELIEHUs | MONUTUKY [EeaTEeNnbHOCTU NPeanpuaTMA No  NpOM3BOACTBY NPOAYKTOB

HOBbIX HeCTaHOapTHbIX 3adady B cd:)epe
rlpO(beCCVIOHaJ'IbHOVI OeATeNbHOCTU

NUTaHWs C y4eTOM aHanu3a TeHAEHUMIA pasBUTUS HayYHbIX NCCreaoBaHun
W npakTudeckux paspaboTok B M3bpaHHOW cdepe npodheccrmoHansHom
neatenbHOCTM W hopMynupyeT WHHOBaUMOHHbIE NpearioXeHns Ans
pelleHns HecTaHAAPTHbIX 3aday, UCMonb3ys yrnybneHHyto obLieHayyHyto
N MeTOoAMYECKYI0 cneumanbHyo NOAroToBKY

OrK-2 CnocobeH TBOPYECKU
ucnonb3oBatb B NPOCECCUOHANbHOM
0eATenbHOCTU 3HaHUst PyHAAMeEHTaNbHbIX

MO-1onk2 — Wcnonb3yeT TeopeTuMyeckme OCHOBbI (byHAaMeHTasnbHbIX U
NPVKNagHblX  pasgenoB  AUCLUMNWMH - ONS  peweHusa  3agady  npu
Npou3BOACTBE NPOAYKTOB NMUTaHWS

W npuknagHblix pasgenoB  aucunnnuH | WO-2omk2  — [MpuMeHsieT TeopeTuyeckue U MNpakTUYecKue 3HaHus Ans
(moaynen), onpeaensawwnx | hopMMpoBaHMS  HOBbLIX  peLUeHUA nyTeM  UHTerpauum  pasnmyHbIX
HanpaBneHHOCTb nporpamMmbl | MeETOAUYECKMX MOAXOA0B MPOM3BOACTBA NPOAYKTOB NUTaHMUS
MarucTparypsbl

OrlK-3 CnocobeH ucnone3oBaTb | MO-1ork-3 — Vicnonb3yeT dounocodckme KoHUenumnm ectecTBO3HaHMs Ans

domnocodckme KOHLENUMN eCTECTBO3HAHUSA
N TMOHMMaHWe COBPEMEHHbIX BGUOCHEPHbIX
MPOLECCOB [Ansi CUCTEMHOW OLEHKU U
nporHosa pa3BuUTKS cthepbl
npogeccroHanbHOM AeATENBHOCTM

¢hopMMpOBaHUS Hay4HOTO MUPOBO33pPEHUs]

MA-20nk-3 — OcyLLecTBNSET CUCTEMHYIO OLIEHKY U MPOrHO3MpyeT passutne
chepbl NPOdPEeCccCUoHanbHON AeATENbHOCTN HA OCHOBE MOHUMAaHMSA
COBPEMEHHbIX Npoueccos B bruocdepe

WO-3onk-3 — MNMporHoaunpyeT akonornyeckne nocrnencTsms passutms
n3bpaHHoM NpocheccnoHanbHoM cdepbl U HAXOAUT NyTU ONTUMMU3ALIMK
TEXHOMOIMYECKUX PeLLIEeHNI ¢ No3uumi Guonorndyeckon 6e3onacHoCTH

NO-4onkz — MNpumeHseT MeToabl 3KONOrM4ecKkoro MOHMTOPUHra 1
CUCTEMHOrO aHanuaa ansi OLEHKN 3KONOrM4Yecknx nocneacTeuni
AHTPOMOreHHON AeSTENBHOCTH

OrK-4 CnocobeH yyacTtBoBaTb B
NpOBEOEHNN IKOIOTMYECKOW 3JKCMepTU3bl
TEppUTOPUA U akBaToOpuUi, a TaKke
TEXHONMOIMYECKNX NpPOn3BOACTB c
ucnonb3oBaHnemMm GUonormyeckux MeToaoB
OLEHKM 3KOMOTMYECKON U Buonornyeckomn
6e3onacHocTn

NO-1onk-4 — MNpuymeHseT TeopeTu4eckme 3HaHus 1
MeTogonornyeckne noaxoasl B 06nactv 3Konormyeckomn n bronornyeckon
6esonacHoCcTH

WO-20nk-4 — MNnaHupyeT n opraHn3oBbiBaeT paboThbl MO SKONOrMYECKON
3KCNEepTU3bl TEPPUTOPUI U aKBATOPUN, @ TaKkKe TEXHOINOrMYECKNX
NPOU3BOACTB C UCMNOSb30BaHMEM BMOMNOrMYECKMX METOL0B OLIEHKM
3KONorn4yeckomn u bruonormyeckon 6e3onacHoCTM

OlK-5 CnocobeH yyacTBoBaTb B CO34aHUN
W peanu3auum HOBbIX TEXHOMNOrNIA B cdhepe
npodeccMoHanbHoOn  AeATenbHOCTM U1
KOHTpOJie X 3Konorn4eckon 6esonacHocTm
C UCMOSIb30BaHNEM XMBbIX OOBEKTOB

WO-1onk-s — PaspabaTbiBaeT KOHKYPEHTOCNOCOOHbIE KOHLIEMNLMM
npeanpusaTUiA NO NPOM3BOACTBY NMPOAYKTOB NUTaHWSA C opraHusaumen
KOHTPOIS MX 3KOMNOrnyeckon 6e30nacHOCTM C NCNONb30BAHNEM XUBbIX
obbekToB

WO-20nk-s — MNpMeHaeT coBpeMeHHble MeTOAbl UCCeLOBaHNN, BKOYas
NMOEHTUGUKALMIO M OLIEHKY CBOWCTB Cbipbsi M TOTOBOW NPOAYKUMMK

MO-3onk-5s — PaspabaTtbiBaeT HOBbIE TEXHOMOMMYECKME PELLEHNS C LENbLO
NOBbILLEHNST KaYecTBa U 6e30MacHOCTM NPOAYKLUMM C UCMOSNb30BaHMEM
XMBbIX OOBEKTOB, @ TakkKe NpUAAHWS el 3aaHHbIX CBOWCTB

OlK-6 CnocobeH TBOpYECKM MPUMEHATb U
mMoandurumpoBaTb COBpPEMEHHblEe
KOMMNbIOTEPHbIE TexHonoruu, pabotatb C
npodeccmoHanbHbiMM - 6asamMy  AaHHBbIX,

WO-1onks — MNpymMeHseT n MmoamduumnpyeT COBPEMEHHbIE KOMMbIOTEPHbIE
TEXHOMOrM, cneumManmavpoBaHHble NPOrpamMmmHbIe 1 MHOPMaLMOHHbIE
NPOAyKTbl A5 peLleHnst npodeccroHanbHbIX 3aay

MO-20mnk-s — PaboTaeT ¢ npodeccnoHanbHbIMM 6asamun AaHHbIX,

npodeccrmoHanLHo ochopmnATh 1 | npodeccnoHanbHo oPopMNSEeT U NPeAcTaBnseT pesynbTaThl HOBbIX
npeacTaensTb pesynbTaThbl HOBbIX | paspaboTok

pa3paboTok

OlK-7 CnocobeH B cdepe cBoel | MO-1onkr — BeisiBnsieT nepcnektuBHble npobnemsl 1 opmynupyet
npodeccroHan-Hown AesATeNnbHOCTM | MPpUHUMNbI peLleHns akTyanbHbIX Hay4YHO-MCCredoBaTeNbCKuxX 3a4ay Ha
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CaMOCTOATENIbHO OnpeaensTe cTpaTeruio 1
npoGriemaTyky MccriefoBaHui, NpUHUMaTh
pelleHnsl, B TOM YUCIe WMHHOBALWOHHbIE,
BbIGUpaTe M MoAMMULMPOBaTbL MeToAbl,
oTBeyaTh 33 kayecTBO paboT U BHeapeHue

OCHOBE WCMOMNb30BaHNA KOMMNEKCHOW MHGOpMaLMK, B TOM YMCIE Ha CTbIke
obnacTel 3HaHus

WO-20nk-7 —lNMpeanaraet MeTOOUKN peLLeHnsa 1 KOOpANHNPYET
BbIMOMTHEHWE OTAENbHbIX 3a4aHU NPy PYKOBOACTBE rpynmnom
uccriegosarenen, ¢ y4eToM TpeboBaHui TEXHUKU B6e3onacHoCcTu

ux pesynbtaTtos, obecneuusatb Mepbl | NO-3omk7 — MPOBOAUT aHANM3 AOCTOBEPHOCTH MOMYYEHHbIX Pe3yNbTaToB
NPOM3BOACTBEHHON  6e30MacHOCTU  MPU | U OLLEHKY UX NPAKTUYECKON 3HAYMMOCTM

pELLUEeHUN KOHKPETHOW 3a4auu

OrK-8 CnocobeH ucnone3oBatb | WO-1omnk-e — MNprMeHsieT pa3nunyHble BUAbI COBPEMEHHOM

COBPEMEHHY0 nccnepoBaTenbCKylo | MCCreqoBaTenbCkov annapaTypbl U BbIYUCIIMTENBHOW TEXHWKM AN

annapaTtypy W BblYMCIUTENBHYIO TEXHUKY
AN pelleHUs MHHOBALMOHHBIX 3ajay B
npodeccroHanbHOM AeATENBHOCTM

peLleHnss MTHHOBALUMWOHHbIX 3a4a4 B NPOdeCccMoHaIbHON OeATeNbHOCTH

NO-20mnk-s — [J€MOHCTPUPYET 3HaHMSA B 0611acTu NpUMeEHeHNst
COBpPEMEHHOW MccreaoBaTenbCKon annapaTypbl Y BbIYUCITUTENBHOM
TEXHVKW B CBOEW NPOdhEeCCMOHaNbHOM AeATENbHOCTU

MpodbeccrnoHanbHble KOMNETEHLUN BbIMYCKHUKOB M MHAMKATOPbI X 4OCTWKeHMI (Tabnvua 3).

Tabnuya 3
O6nactb M4 Tunbl 3agaumn N4 Kon m | Koo un HauvmeHoBaHve wHavkatopa | OcHoBaHue
3agad HauMeHoBaHVe pocTwkeHns MK (ne)
na MK
22 MNuwesas MpoBenexve HayyHo- | [KB-1 WO1rnke1 - Wcnonb3yeT npaktnyeckue | MC 602H
NPOMbILLNEHH Hay4yH | uccnepoBaTenbckux pabot wu | CnocobeH HaBblkM B opraHusauuu u ynpasneHun | NC 694H
OCTb, BKMOYasi o- MapKeTUHIOBbIX UCCReaoBaHW | OpraHU3oBbIBaTb | Hay4yHO-UCCReOoBaTeNbCKUMU n | NC121H
npousBOACTBO | Mccne | B 0brnacth  NpOrpeccuBHbIX | U ynpaenaTb | NPOV3BOACTBEHHO-TEXHOMOTMYECKMU
HanuTKoB M [oBaT | TEXHOMOrWMA MpOM3BOACTBA W | Hay4HO- pabotamu, B TOM u4ucne npwu
Tabaka (B enbCck | NnepcneKkTUBHbIX NpoAykToB | uccnegosaTenb | NpoBeAeHWUM 3KCMEPUMEHTOB B
chepe ni nuTaHus XWBOTHOTO | CKUMM 0obrnactTu NporpeccuBHbLIX TEXHOMOrUN
TEXHOnorumn MPOUCXOXAEHNS. pabotamu, B | Npou3BOoACTBA W NEPCMEKTUBHbIX
KOMMIIEKCHOW MnaHvpoBaHne  pa3BWTMS | TOM 4ucre NpU | NPOAYKTOB NUTaHWS
nepepaboTku npousBoacTBa NpPOAYKTOB | MpoBeAeHUn NO2rke1 - [poBOAWT  NaTeHTHble
MSICHOTO 1 nuTaHus XKMBOTHOTO | 3KCMEPUMEHTOB, | UCCRenoBaHWs n onpegeneHve
MOJOYHOro MPOUCXOXAEHNS Ha | odopmneHun nokaszatenen TEXHUYECKOTO YPOBHS
CbIpbs) aBTOMAaTW3NPOBAHHbIX pauUMoHanu3aTo | NPOeKTUPyeMmbIX 06bekToB
TEXHOMOTNYECKNX  NIMHMSIX B | PCKUX TEXHOMOTMW U TMPOAYKUMU C  Lenbio
40 CkBO3Hble opraHmsaumn B COOTBETCTBUM C | MPeanioXeHun U | ohopMreHUsa 3asaBoK Ha U3oGpeTeHus
BMAbI rocyaapCcTBeHHOMN MoNUTMKOW | 3asBOK Ha | 1 MpoMblWreHHble  06pa3ubl U
npodeccunoHa Poccuiickonn  ®epepaunm B | n3obpeTeHus naTeHTHbIX [OKYMEHTOB no
NbHOW obnact 340pOBOrO  MUTaHMS pesynbTataMm  paspaboTkM  HOBbIX
AesATenbHOCTH HaceneHus Ha ocHoBe TEXHOMNOTNYECKNX peLueHnn,
npoBeAeHHbIX Hay4HbIX TEXHOMNOMMIN 1 HOBbIX BUAOB NPOAYKTOB
uccnenoBaHuin. nMTaHus, B TOM  4YuCne  Ha
Pa3paboTka HOBbIX BbICOKOTEXHONOMM4YHOM 060pPYAOBaHUK
MeToanK nposefeHus NO3nke-1 - Odopmnsiet
UCCreaoBaHuin CBOWCTB Cbipbs, paumMoHanusaTopckue  npennoXxeHus
nonycgabpukatos 1 roToBOM NMo COBEPLUEHCTBOBAHUIO TEXHOMOrn
npoaykuum, No3BOSIALLNX npon3BoACTBa HOBbIX BMOOB
cospaeaTtb COBpeMeHHbIE NPOAYKTOB MUTaHWA W NpoBOAMUT
NHPOPMAaLIMOHHO- nccrnefoBaHus no 3aJaHHoOn
usmepuTenbHble KOMMNIeKChbI TematMke, B TOM 4ucne Ha
Ana  NpoBeAeHUs  KOHTpons BbICOKOTEXHOMOIMYHOM 060pyAoBaHMN
KayectBa MNpOAYKTOB nUTaHUA NO4nke-1 - OGpaGaTHBaeT n
KMBOTHOTO MpoOMCXoXOeHusi Ha aHanusnpyeTt MonyveHHble AaHHble C
aBTOMATU3NPOBAHHBIX MCNONb30BaHNEM COBPEMEHHbIX
TEXHOJOTNYECKUX NNHUAX MeTOOB aHanusa WHdopmauum wu
HPOBeﬂethe NaTeHTHbIX WHTEPMNPETUPYET B KOHTEKCTE
ncenegosaHun 1 onpegeneHue BbIOpaHHOM obnactu
nokasarteneun TEXHNYECKOro npodeccroHanbHOn n/mnm
YPOBHS NPOEKTNPYEMbIX Hay4Hou cdepbl
obbekToB TexHonornm n MKB-2 Mﬂ"l MKs-2 - AHanwsmpyeT n
npoAaykumn c ueneto | CnocobeH obpabaTbiBaeT  MHGOpMaUMO MO
ochopmIeHus 3asBOK Ha | nnaHupoBsatb TeMaTtuke nccnenoBaHus B
130GPETEHMs U NPOMBILLMEHHBIE | paGoTy 1 | BblbpaHHOM o6nactn Hayk, B TOM
obpasLil n NaTeHTHbIX | gLIGUpaTh yacne  Ha  MeXAMCUMMIMHApHOM
AOKYMEHTOB MO pesynbTataM | uetogsl YpOBHE
pa3paGoTku HOBbIX | pelieHus N0 2nks-2 - Bbibupaet
TEXHONOrn4ecknx PEWeHUN, | yccnepoBaTenb | aKCMepUMEHTanbHble U PacyeTHO-
TEXHOMOrM U HOBbIX  BWAOB | ckux 3afjay | TeopeTudeckue MeToAbl  peLleHus
MPOAYKTOB MUTAHMA XWNBOTHOTO | gnekeaTHO MOCTaBIIEHHOW 3afaun, ucxoasa U3
MPOUCXOXAEHNA. NoCTaBMeHHbIM MMetoLLmMxXcs mMartepuanbHbIX "
MpoBeaeHne  MaTeHTHBIX | |jensm ¢ y4ETOM | BPEMEHHbIX PECYPCOB
uccrefioBaHNiAi U onpeAenen e | pokoro N3res N dopmnpyet
nokasarenen TEXHUHECKOTO | noHumaHus (paspabaTtblBaeT) nnaH npoBedeHUst
YPOBHA NPOEKTMPYEMBIX | npocheccroHanb | HayyHo-uccneaoBaTensckux pabot
obbekToB TexHomnornmn N | Hoit obnactu
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npoayKumm c uenbto | u/vnu  obnactu
ochopMneHusi 3as1BOK Ha | oby4yeHus, B TOM
n306peTeHns 1 NPOMBILLNIEHHbIE | Yucne Ha
obpasLpl " NaTeHTHbIX | MeXaucumnnnHa
OOKYMEHTOB MO pe3ynbTatam | pHOM
pa3paboTku HOBBIX | YpOBHE
TEXHONOMM4YEeCKNX pewexunin, | MKs-3 MO k-3 -Mpumensiet 3HaHue
TEXHOMNormm U HoBbiX BMAOB | CriocobeH K | npuvHUMnoB CTPYKTYypHOMN "
NpoayKToB nuTaHns 13 | opraHuzauuu, (hYHKUMOHanNbHOW opraHusauum
pPacTUTENBHOIO ChIPbSi. NpoBEeAEeHU0 U | MUKPOBMOMOrMYEcknx, G1onormyeckmx
NpeacTaBneHnto | OGBbEKTOB U BUOXMMUYECKUX OCHOB KX
CaMOCTOSITENbH (YHKLUMOHNPOBAHUST  NpPU  peLleHnn
bIX nccnegoBaTenbckux 3agad
uccnegosanut B | NO2nkes -MpodeccroHanbHO
obnactn ncnonb3yet
MMKPOBMONOrNN | CrOXHOE Hay4YHO-MCCriefoBaTenbLCkoe
obopyaoBaHune Ans NonyyYeHns HOBbIX
3HaHWI O
PU3NKO-XUMUYECKUX MEXAHU3MAX
YHKLMOHUPOBaHUS
MUKPOBMONOrnyeckmx "
6uonornyeckux obbLEKTOB B HOpPME U
npu naTonorum
WO3nke-s -MpeactaBnset pesynbrathbl
pabotbl B  ycTHoW chopme cC
MCMONb30BaHWEM  Mpes3eHTauui Ha
Hay4HbIX CeMuHapax, KOHdepeHLUmsX
pPasnuYHOro YpoBHS U /unu B
paMKax AUCKYCCMA Ha  Hay4HbIX
(Hay4HO-NpaKTNYECKMX)
MEpONPUATUSIX U FOTOBMT Nybnuvkaumm
no
pesynbTatam paboTtbl B  dopme
TE31CoB
[OKNadoB, KpaTKMX COOOLEeHMn u
Hay4HbIX
cTaTen B HayYHbIX U3JaHUsIX
MKe-4 WO1nkes - PaspabaTtbiBaeT Hay4yHO-
CnocobeH K | meToamyeckne n yyebHo-
(hOPMMPOBaHNIO | MeToaMYecKue mMaTtepuarnsl,
Heobxoanmon obecneynBatone peanusauuto
MeToAN4eCKon obpasoBaTenbHbIX Mporpamm
[OKyMeHTauum WO2nke4 - MpoBOAMT OTAENbHBLIE BUAbI
no y4ebHbIX 3aHATUN no
obpasoBaTenbH obpa3oBaTenbHbIM MporpammamM nof
bIM NporpaMMamM | pykoBOACTBOM crneuuanucta Gonee
B obnact | BblCoKoW KBanuukaLmm
Mukpobuonorn | UA3me4 -McronbayeT TexHudeckue
C NPUMEHEeHWeM | cpepcrtea noucka Hay4Ho-
MHOPMAUMOHH | BHOMOrMHECcKoit
bIX TEXHOMOrMM (Mukpobuonoruyeckoin) MHopmaumm
B rnobanbHbIX KOMMbIOTEPHbIX CETSIX,
yHUBEpcarnbHble MakeTbl NPUKIagHbIX
KOMMbIOTEPHBIX nporpamMm,
crneumanuampoBaHHble 6a3bl JaHHbIX
MKB-5 MWOlnkes - [MpumeHsieT 3HaHus 1
CnocoGHOCTLI0 HaBblkW B o6Gnactm Ouonornn u
NPUMEHSITb MUKpoGuonorum ansi reHOMHOro
3HaHUs W | pepakTMpoBaHus B
HaBbIKN B | NpodeccuoHanbHou gesTenbHOCTU
obnactu MO2nkes - PaspabatbiBaeT mMeTogukm
pa3paboTkn ¥ | npuMeHeHus reHeTUYeCcKnx
NPUMeEHeHNs TEXHOMOMMN, B TOM YNUCHE FEHOMHOrO
reHeTUYeCcKnX penakTUpoBaHus B
TEeXHONorvn, B | NpodpeccuoHanbHoW AesATenbHOCTU
TOM uncne
reHoMHoro
penakTMpoBaHu
s
aKcne WccnepoBaHus ceolicte | lNMKB-6 MWAlnes - PaspabatbiBaeT HoBble
pTHO- NPOAOBONbECTBEHHOIO cbipbsi, | CnocobeH TeXHoMorn4yeckme peLueHus,
aHanu | nuweBbIX Makpo- M | COBEpLUEHCTBOB | TexHomnoruu, Buabl 0GopyaoBaHWS,
TUYECK | MUKPOWHIPEAVEHTOB, aTb cpeacrtea aBToOMaTM3auum "
n TEeXHOMornmyecknx [o6aBoK U | TEXHONMOrMYECKN | MexaHu3auuu Npov3BOACTBA U HOBble
yrnydwmuTenen,  BbIMOMHSAOWUX | e npouecchl | BuAbl NPOAYKTOB MUTAHUS XXMBOTHOIO
TexHonornyeckme yHKUMKU, ANA | NPOM3BOACTBA, NPOVCXOXAEHWS C Y4eTOM MPUHLMMNOB
npuaaHvsa NuweBbiM NpoaykTam | nopdupars, CTpaTermyeckoro NiaHMpoBaHus

onpegeneHHbIx CBOWCTB,

ncnonb3oBatb U

MO2mkes - [poBoauT wnccnenosaHus
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COXpaHeHUs KX KkayecTBa WU
BbIpaBOTKM TOTOBbLIX M3AENWA C

3adaHHbIM  (PYHKUMOHAnNbHbBIM
COCTaBOM M CBOWCTBaMM
PaspaboTka HOBbIX
TEXHOSOMMYECKMX peLleHuiA,
TEXHOMOIUN, BMOOB
obopynoBaHus, cpeacTs

aBTOMaTM3aUMM U MexaHu3auumn
Nnpou3BOACTBA WM HOBbLIX BWAOB
NPOAYKTOB MUTaHWS XUBOTHOIO
NPOUCXOXAEHUST C  3afaHHbIM
cocTaBOM M cBoOWCTBamMn B
Lenax obecneyeHus
KOHKYpPEHTOCMOCOBHOCTH
npou3BOACTBa B COOTBETCTBUU
CO CTpaTernvyeckum  MraHoMm
pasBuUTUS npousBoacTBa
npoayKToB nuTaHus Ha
aBTOMAaTU3NPOBAHHbIX
TEXHOMOMMYECKNX JIMHUSAX

PaspaboTka HOBBbIX
MEeTOoanK npoBefeHust
nccrnenoBaHuin CBOWCTB Cbipbs,
nonycgabpukatoB U  roToBoW
npoayKumu, NO3BOMNSOLLMX
cosgaeaTtb COBpEeMEHHbIe
MH(OPMaLNOHHO-
n3MepuTenbHble KOMIMJEKChI
Ons MpOBedeHuss  KOHTpons
KayecTBa NpoAyKTOB NUTaHUS Ha
aBTOMaTU3NPOBAHHbIX
TEXHOMOMMYECKNX JIMHUSAX
AHanu3 BANSAHNA HOBbIX
TEXHOMOM, HOBbIX BUAOB
ChbIpbsl M TEXHONOMMYECKOro
obopynoBaHus Ha
KOHKYPEHTOCMOCOBGHOCTL 1
notpebuTenbckue kayectsa
NPOAYKTOB NUTaHWA

oLeHMBaTb
NpoaoBONLCTBE
HHOe cbipbe,
nuLieBble
no6aBku 7]
ynyywmrtenu
anst paspaboTkm
U Npov3BOACTBa
HOBbIX  BWOOB
npoayKkToB
nUTaHusi

CBOWCTB NPOAOBONBCTBEHHOIO ChIpbS,

NULWEBbIX Makpo- "
MUKPOWHIPEANEHTOB,
TEXHOMOMM4YeCcKMX nobaBok "
ynyqwmMTtenew ans BbIpaboTku
npoayKToB nuTaHus XMBOTHOIO
NPOUCXOXAEHWUS c 3afaHHbIM
PYHKLMOHANbHbIM COCTaBOM "
CBOWCTBaAMM

MO3mke-6 - OcywecTtBnset
KOPPEKTUPOBKY peuenTypHo-
KOMMOHEHTHbIX W  TEXHONOrMYeCcKmx
peLueHun npu npoBeaeHnn
NPOMBILLIIEHHBIX ncnblTaHU

MPOrPECCUBHBIX TEXHONMOMMI U HOBbLIX
BMIOB NPOAYKTOB MUTAHWS KMBOTHOO
NPOUCXOXAEHMSI c y4yeTom
ONTMMU3aLMKM 3aTpaT W MOBbILLEHUS
KayecTBa Npovn3BoAMMON NPOAYKLIUM

MWh4nes - BoisiBnsetr  daktopsbl
BMUSIHUSI HOBbIX TEXHOMOIMIN, HOBbIX
BMOOB CbIpbSi U  TEXHOMOMMYeckoro

obopynoBaHus Ha
KOHKYPEHTOCMOCOBHOCTb,

notpebuTtensckue KayecTBa
npoayKToB nUTaHWs YKMBOTHOTO
NPOUCXOXAEHMS, cocTaB
NpOu3BOACTBEHHbIX "

HEMNpPOu3BOACTBEHHbIX 3aTpaT

MO5nkes — [MpoBogut paboTbl Mo
BHEeApeHuo HOBbIX TeXHonorumn
npoayKkToB nuMTaHus KMBOTHOTO
NMPOUCXOXKAEHNS C  Y4YETOM OCHOB
NMPOEKTHOrO ynpaBrieHusi, ynpasneHus
pvuckamMnM U MeTofaMu opraHv3aumu
TpyAa

3. OnucaHMe nokasarTenem M KpuTepueB OLEHUMBAHUA KOMMETEHLUW,
LUKan oueHnBaHus

3.1 ['ocygapCcTBEHHbIN 9Kk3aMeH (MeXaUCUMNINHapPHbIN)

KPUTEPUA
OLIeHKM pe3ynbTaTa rocyfapCTBeHHOro aKk3amMmeHa

a TaKxe

YpoBHHU OnucaHue nokasaTenewn u KpuTepmeB OLleHUBaHUSA
oLeHnBaHus Kputepum oueHKn TeopeTu4ecKom YacTu IK3ameHa Kputepumn oueHku
pacyeTHOM 3agaun
3K3aMeHa

MoBbIWEHHbIN 1. NONHO pacKpbITO cogepxaHne matepuana buneta; | lNonyyeH pesynbTar «85 -
YPOBEHb - 2. MaTepuan U3noXeH rpaMoTHO, B onpeaeneHHoM 100» npoueHToB
oLieHKa riormyeckon nocnenoBaTeribHOCTU, C TOYHOW
KOTIIUYHOY» TepMUHONOrnen;

3. nokaszaHoO yMeHVe UNMCTPUpOoBaTh TeOpeTUYEcKme
MONOXXEHNS KOHKPETHLIMWU NPUMepPaMK, NPUMEHSTb UX

B HOBOW CUTyauuu;

4. NpOAEMOHCTPUPOBAHO YCBOEHNE paHee N3Yy4eHHbIX
COMYTCTBYHLLMX BOMPOCOB, CHOPMMPOBAHHOCTb U
YCTONYUBOCTb KOMMETEHLNA, YMEHUIA N HABbIKOB;

5. oTBeT Npo3By4an camocToATenbHo, 6€3 HaBoaALLMX

BOMPOCOB;

6. gonyuweHbl ogHa — ABe HETOYHOCTW NPU OCBELLLEHUN
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BTOPOCTENEHHbIX BOMPOCOB, KOTOPbIE NCMPaBIAOTCA

no 3amMe4vyaHuto.

[NoBbILLEHHbIN

OTBET yaoBNeTBOpAET B OCHOBHOM TpeGOBaHI/IFIM Ha

MonyyeH pesynbTat «70-

YPOBEHb - OLIEHKY «5», HO Mpu 3TOM UMeeT HefoCTaTKu: 84,99» npoueHToB
OLleHKa 1. B M3n0oXeHun gonylieHbl HebonbLine Npobensl, He
«XOPOLLO» nckasvBLUME CoAepXaHMe OTBETa;

2. ponyuleHbl 0OOWH — ABa HegoveTa nNpu OCBeLLeHnn

OCHOBHOrO COAepXXaHusa oTBeTa, UCnpaBfeHHble No

3amMeyvaHu1Io 3K3ameHaTopa;

3. ponyueHbl owmnbka nnu 6onee AByx HEAOYETOB NP

OCBeLLeHMM BTOPOCTENEHHbIX BONPOCOB, KOTOPble

Nerko NCNpaBngTCa N0 3aMeYaHuo 3K3aMeHaTopa.
ba3zoBbIn 1. HEMONHO MNU HenocneaoBaTenbHO PacKpPbITO Mony4yeH pesynbTar «50-
YPOBEHb - cofepxaHve maTepuana, Ho nokasaHo obliee 69,99» npoueHToB
oLeHKa NOHMMaHue Bonpoca u NpoAEMOHCTPUPOBaHbI
«yOOBIeTBO- O0CTaTOYHble YMEHUS ANs1 YCBOEHHOro Matepuana;
pUTENBHO» 2. UMenucb 3aTpyaHEHUs Unu gonyLleHbl owmnbkn B

onpeaeneHun NOHATUI, UCNOMBb30BaHNN

TEPMUHONOIMKN, ncnpasrieHHble nocrne HaBoaALLNX

BOMNPOCOB;

3. MpY HENOMNHOM 3HaHUKN TEOPETMYECKOro MaTepuana
BbIsiBNIeHa HegocTaTovHast ChOpMUPOBAHHOCTb
KOMMNeTeHUUIN, yMEHUIN N HaBbIKOB, 0ByYaloLWNncs He
MOXET MPUMEHUTb TEOPUIO B HOBOW CUTYaLIUN.

HepocTtaTo4YHbIN
YPOBEHb -
oueHKa
«HeyOoBneT-
BOPUTENBHO»

1. He packpbITO OCHOBHOE cogepaHmne y4ebHoro

mMaTepuana;

2. oBHapy>XeHO He3HaHWe U HenoHmaHne BornbLIen
unu Hambonee BaXXHOW YacTn y4yebHOro matepumana;

3. gonylieHbl OLWNGKN B onpeaeneHnmn NoHATUI, Npu
NCNONb30BaHNM TEPMUHOSOMN, KOTOPbIE HE
ncnpasneHbl NOCNe HaBOASALLMX BONPOCOB.

4. He cthopMMpOBaHbI KOMNETEHLUN, YMEHUS N

HaBbIKWN.

MonyyeH pesynbTaT HUXE
50 npoueHTOB

3.2

BbinyckHasa kBanudgukaumoHHas paborta

KPUTEPUU

OLIeHKU BbINYCKHOW KBanudgpukaumoHHoun pabotbl (BKP) n ee 3awmTol
KauyectBo u ypoBeHb BKP

Kputepuu, MK

YpoBHM OL,eHUBAHUA U ONUCaHWe NnoKasaTenen

HepocTaToUHbIN
YPOBEHb -
«HeyaoBrneTBopuTen
bHO»

Ba3oBbI ypoBEeHb -
«yAoBneTBOpUTENbH
o»

MoBbIWeHHbIN
ypPOBEHb -
«XopoLo»

MoBbIWEeHHbIN
YPOBEHb -
«OTNUYHO»

YK-1 CnocobeH ocylwecTBAATb KPUTUHECKMA aHanu3 nNpob6neMHbIX cuTyauuii Ha OCHOBe CUMCTEMHOro NoAxoAa,
BblpabaTbiBaTb CTpaTerMio eMcTBUmn

MeXxay HUmMmum

NO1yk1 — Kputnyeckn aHanusunpyet npoﬁneMHylo CUTYyaUuUIO KaK CUCTeMY, BbisABNAA ee coCTaBnAOLWMe U CBA3N

He npoBegeH | OnocpenoBaHHO B nosiHomn mepe | LnpokomacitabHo
KPUTUYECKUA  aHanu3 | npoBedeH nposefeH npoeeneH
AKTyanbHoOCTb npobnemHown KPUTUYECKUA  aHanu3 | KpUTUYECKUA aHanus | KpUTUYECKUA aHanus
BbIMYCKHOMN cuTyaumm Kak | npobnemHon cutyauun | npobnemHom npo6nemHoi
KBanuUKaLMOHH | CUCTEMbI, He | Kak CUCTEMBI, | CUTyaLun KaK | cuTyaumm Kak
oun pa6oTbl BbISIBINEHbI ee | BbISIBNEHbI ee | cucTembl, BbISIBMEHbl | CUCTEMbI, BbISIBNEHbI
cocTasnsowme n | coctaensowme N | ee cocTaBnsiloMe M | ee cOCTaBnswowme U
CBSI31 MeXAy HUMU CBSI3U MeXAy HUMU CBSI3M MEeXAY HUMKn CBSI31 MeXAy HUMK
OueHka meTtogoB | He npoBegeH aHanu3 | OnocpegoBaHHO B nonHon  wmepe | WupokomactabHo
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nccnenoBaHus

MeToa0B
nuccnenosaHus,
nogo6paHbl MeToabl B
COOTBETCTBUM c
nocTaBfeHHbIMU
3agavyamu

nposeaeH
MeToa0B
nccrneaoBaHus, He Bce
MeTodbl noaoGpaHbl B
COOTBETCTBUM c
nocTaBneHHbIMU
3agavyamu

aHanns

nposeaeH aHanus
MeToa0B
uccnenosaHus,
nogobpaHbl  MeToabl
B COOTBETCTBUM C
nocTaBneHHbIMU
3agavamu

nposeaeH aHanus
MeToa0B
nuccnenosaHus,
nogobpaHbl  MeToAbl

B COOTBeTCTBUM C
nocTaBli€HHbIMU
3agadvyamun

MO2yk1 — OcyliecTBNsieT NMOUCK BapUaHTOB pPeLUeHUsl MOCTaBJIEeHHOW NpPOGNEeMHON cUTyauuM Ha OCHOBe

CNCTEeMHOIro nogxon

a, BbipabaTbIBaeT cTpaTerno 4eMcTBum

AKTyanbHoCTb
BbIMYCKHOMN
KBanudkaumoHH
o paboTbl

He
pelueHvne
nocTaBneHHOM
npo6nemHoi
CuUTyauMnm Ha OCHOBe
cucTeMHoro nopgxopaa,
He BblpaboTaHa
cTpartervs 4encTeumn

npmueBeaneHo

MpvBeaeHo He nosnHoe
pelueHne
nocTaBneHHOM
npo6nemHon cutyauum
Ha OCHOBE CUCTEMHOIO
noaxopa, BelpaboTaHa
cTparterus OencTeun c
ownbkamm

MpuBeaeHo pellueHue
nocTaBfEHHOMN
npo6nemHon
cuUTyaumMm Ha OCHoBE
cUCTEMHOro noaxoaa,
BblpaboTaHa
cTparterns 4encTeum

[MpuBeaeHsbl
HECKOJTbKO
BapuaHTOB peLleHus]
nocTaBneHHOM
npo6nemHoi
CcuTyauMnm Ha OCHOBe
CUCTEMHOro noaxoaa,
BblpaboTaHa
cTpartervs 4encTeumn

He npueeneHsl | MpueegeHsl He Bce | MNpuBedeHbl MeToaw! | MpuBeaeHbl meToqpbl

meToapbl meToapbl nccnenoBaHus nccnegoBaHus

nccnegoBaHus nccnegoBaHus nossonsoLime nossonsLive
OueHka MeToOOB | Mo3BONsOLME NO3BOSSAIOLIME PELUNTb | PELInTb pewwnTb
uccnepoBaHuA peLnTb nocTaBneHHble 3adayn | nocTaBrneHHble NOCTaBeHHble

NOCTaBeHHble NpoGsieMHON cUTyaumn | 3agadym npobrneMHon | 3agayuv  npobreMHon

3agayM  npobnemMHon cuTyauum He B | cuTyaumu

cUTYauum NoJIHOW Mepe

YK-2 CnocobeH ynpaBndaTb NPOEKTOM Ha BCeX 3Tanax ero XXM3HeHHoro uukna

MO1yk.2 — PaspabaTbiBaeT KOHLENLUIO NPOEKTHOrO pelleHnsi B paMKax 0603HaYeHHOM Npo6nemsbl, NpeacTaBnseT

I1y611M‘-IHO pe3ynbTaTbl NPOEKTa U NpeasfiaraeT BO3MOXHble NYyTU BHeAPeHUA UX B NPakTUKy

He paspaboTtaHa | PaspabotaHa He B | PaspaboTtaHa PaspaboTaHa
OueHka KoHUenums nonHon Mepe | KoHLenuus LIMPOKAs  KOHLEMLMS
pe3ynLTaToR NMPOEKTHOrO PEeLUEHNsT | KOHLEMNUMS NPOEKTHOrO | MPOEKTHOr0 PeLUEHUst | MPOEKTHOrO peLUeHus
pa6oTbI B _PpamKax | pelieHus B pamkax | B _pawmkax | B _pamkax
0603HayYeHHoM 0603HayYeHHoM 0603Ha4YeHHoN 0603HayYeHHoM
npo6nemsl npo6nemsl npo6nemsl npo6nemsl
Anpo6aums n He npeacTaenensl | My6nuyHo My6nuyHo My6nuuHo
ny6nukauus BapWaHThI NpeacTaBreH BapuaHT | NpeacTaBreH npencTasneHb
pe3ynLTaToR pe3ynbTaToB MpOEKTa | pe3ynbTaTOB MNPOEKTa | BapuaHT pe3ynbTaToB | pasHble BapuaHThbI
pa6oThI, W NyTU BHEOPEHMS UX | U NyTb BHEOPEHMS €ro | npoekTa " nyTb | pe3ynbTaToB NpoekTa
BHeApeHue B MPakKTUKy B MpaKkTuKy C | BHEOpPEeHNa ero B | WU NyTU BHEOPEHUSA UX
ombkamu NpaKkTUKy B NPaKTUKY

NO2yk.2 — OpraHusyeT pa3paboTKy nnaHa peanusauum NpPoeKTa, ero KOPPeKTUPOBKY U KOHTP

Ha BCeX 3Tanax XXUSHEeHHOro uukKna

Oflb 3a BbIMOJIHEHUEM

OueHka He paspaboTtaH nnaH | PaspaboTaH nnaH | PaspabotaH nnaH | Pa3paboTaH Wnpokuni
peaynbTaTos peanu3auun npoekTa, | peanusauuu NpoekTa C | peanusaumy MpoekTa | nnaH peanusauum
paBoTLI He OpraHu3oBaHa €ero | y4eToM KOPPEKTUPOBKU | C yyeToM | NpoekTa C Yy4yeToMm
KOPPEKTMPOBKa C owwmnbKamm KOPPEKTUPOBKM KOPPEKTUPOBKM
He opraHunsoBaHbl | OpraHu3oBaHbl OpraHusoBaHbl OpraHunsoBaHbl
MeponpuaTUs HeKkoTopble HekoTophble MeponpuaTUs
Anpob6auus un OCYLLeCTBNSIIOLLME MeponpuaTUs MeponpuaTus ocylecTBnstoLme
ny6nukaums KOHTpOIb 3a | ocyliecTBnsiowmne ocyllecTersiome KOHTpOIb 3a
pe3synbTaToB BbIMNOMTHEHWEM Ha | KOHTpOIb 3a | KOHTpOnb 3a | BbINOMHEHUEM Ha
paboThl, BCEX 3Tanax | BbIMOMHEHWEM Ha BCEX | BbIMOJIHEHNEM Ha | Bcex aTanax
BHeaApeHue XKMN3HEHHOTO uMKrna | atanax  KM3HEHHOro | BCeX aTanax | XW3HEeHHoro  uukna
npoekTa UMKIia  npoekTa  C | XW3HEHHOro  UMKNa | mpoekTa
oLwmbkamm npoekTa

YK-3 Cnoco6eH opraHM3oBbIBaTb U PyKOBOAUTL paboTon KomaHAbl, BbipabaTbiBass KOMaHOHYO cTpaTervio ons
OOCTMXKEHUsl NOCTaBMNEeHHON uenu

MAO1yks — BbipaGaTbiBaeT cTpaTerMio COTPyAHU4YECTBA U Ha ee OCHOBe OpraHusyeT paGoTy koMaHAbl Ans
[OCTMXKEHUs! NOCTaBNEeHHON Lenu

OueHka
pe3ynbTaToB
paboThbl

He BblpaGaTbiBaeT
cTpareruio
COTPYAHMYECTBA U Ha
ee ocHoBe He
opraHusyet  pab6oty
KOMaHzbl ans
LOCTUXKEHUS

NOCTaBIIEHHOW Lenn

BbipabaTbiBaeT

cTpaTeruio
coTpyaHu4YecTBa c
owmbkamm M Ha ee
ocHoBe opraHusyet
paboTy komaHabl Ans
[OCTUXKEHUS

NOCTaBIIEHHOW Lenn

BbipabaTbiBaeT

cTpaTeruio
COTpyOHWUYECTBa U Ha
ee ocHoBe
opraHusyet  paboTy
KOMaHZb! Ansi
JOCTVKEHUS

nocTaBfieHHON uenu

B nonHom ob6beme
BblpabaTbiBaeT
cTpaTeruio
COTpyaHMYecTBa U Ha
ee ocHoBe
opraHusyet  paboTy
KoMaHAbl ans
[OCTUXKEHUS
NMOCTaBMEHHON Lienu
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MO2yk; — MnaHupyeT KoMaHAHyK pabGoTy, pacnpepensieT NopyyeHuUss U pAenervpyeT MOJIHOMOYUSI UYsleHaM
KoMaHAbl. OpraHusyeT o6CcyXaeHne pasHbIX UAeN U MHEHUIA, yperynupyeT pa3Hornacusi C y4eTom npeaBuaeHuUs
pe3ynbTaToB NIMYHBLIX U KOJNIEKTUBHbIX AeACTBUIA

Anpo6Gauus n
nyoénukaumsa
pe3ynbTaToB
pa6oTbl,
BHeaApeHue

He nnaHvpyet
KOMaHaHyto  paborty,
He pacnpegensiet
nopy4eHus 7 He
nenernpyet
NMOSTHOMOYUS  YneHaMm
KOMaHAabl " He
opraHusyeT
obcyxaeHne  pasHbIx
maen 7] MHEHUMN,
yperynupyet
pasHornacusi ¢ y4eTom
npensuaeHus
pe3ynbTaToB  JIMYHbIX
7 KONNEKTUBHbIX
OencTeumn

YacTnyHo nnaHupyet
KOMaHZHyto  paborTy,
pacnpegensiet
nopy4eHus "
nenernpyet
NMOSTHOMOYUS  YneHaMm
KOMaHAabl "
opraHusyeT 4YacTuyHoe
obcyxaeHve  pasHbix
naen "n MHEHUN,
yperynupyet
pasHornacusi ¢ y4eTom
npensuaeHus
pe3ynbTaToB JINYHBIX U
KONMEKTUBHBIX
OencrTeumn

MnaHupyeTt
KOoMaHaHyto  paborTy,
pacnpegensiet
nopyyeHusi n
Aenernpyet
NOSTHOMOYMSA  YrieHaMm
KOMaHAbl n
opraHusyet

obcyxaeHue pasHbIx

naen "n MHEHUN,
yperynupyet
pasHornacusi c

y4eTOM NpenBUAEHUS
pe3ynbTaToB JIMYHbIX
7] KONMEKTUBHbIX
OencTBun

B nonHom ob6beme

nnaHupyeT
KOMaHZHylo  pabGorTy,
pacnpegensiet
nopyyeHus "
aenervpyet
MOMHOMOYMSI  YrieHam
KOMaHzbl 7

opraHusyeT LUMPOKOe
obcyxaeHne pasHbIX

maen "n MHEHUN,
yperynupyet
pasHornacusi c

y4yeToM npeaBuaeHus
pe3ynbTaToB JIMYHbIX
7 KONNEKTUBHbIX
OencTeumn

YK-4 CnocoGeH NPUMEHATb COBpeéMeHHbleé KOMMYHUKAaTUBHbIe TeXHOJIOr'MN, B TOM 4YuUcCne Ha MHOCTpaHHOM(bIX)

A3bike(ax),

ANA akageMn4ecKkoro u npodeccMoHanbLHOro B3ammMoaencTBus

UhO1yk.4 — eMOHCTpUpyeT MHTerpaTMBHbIe YMeHUsl, HeoGXoauMbie AN HanucaHus, NUCbLMEHHOro nepesoga U
pefakTUPOBaHUA Pa3fIMYHbLIX aKageMUUYeCcKUX U npod)ecCUOoHarbHbIX TEKCTOB U 3(pheKTUBHOro yvacTusi B
aKkageMuyeckux n npodpeccmoHanbHbIX AUCKYCCUAX

He  pemoHcTpupyeT | YacTtuuHo OemoHcTpupyeT Ha BbicokoM ypoBHe
WHTErpaTuBHbIE [EMOHCTpUpyeT UHTErpaTUBHbIE [EMOHCTpUpyeT
YMeHwUs, WHTErpaTuBHbIE yMeHus, WHTErpaTuBHbIE
HeobxoanMble Onst | ymeHwus, HeobxoaumMble  Ans | yMeHus,
HanucaHus, HeoGxoanMble ANs | HanucaHus, HeobxoauMMble  Ons
NMMCbMEHHOTO HanucaHus, NMCbMEHHOTO HanucaHus,
Anpo6auus u nepeeoga W | NNCbMEHHOTO nepesoga n | MUCbMEHHOrO
nyBnMKaums peAakTMpoBaHus nepeeoga M | peoakTmpoBaHust nepeeoga "
pPe3ynbTaToB pasnuyHbIX pefakTMpoBaHus pasnuyHbIX pefakTMpoBaHus
paboThI, aKaZeMn4eckmx N | pasnuyHbIX aKaieMU4ecKmx M | pasnuyHbIX
BHeApeHue npodheccrmoHarnbHbIX aKafeMn4eckmx n | npocheccrmoHanbHbIX aKafeMn4eckmx "
TEKCTOB n | NpodheccroHarnbHbIX TEKCTOB 1 | NnpodheccrmoHarnbHbIX
A PEKTUBHOIO TEKCTOB M | 3 eKTUBHOIrO TEKCTOB "
y4yacTtus B | adpdeKTUBHOIO yvyacTtuna B | adpdeKTUBHOIO
aKaZeMn4yeckmx n | yyactus B | akageMuU4ecKnx n | yyactus B
npodeccroHarnbHbIX aKaZeMn4yeckmx n | npodpeccrmoHanbHbIX aKaZeMn4yeckmx n
anckyceumsax npodheccrmoHarnbHbIX ONCKyCCusIX npodheccrmoHarnbHbIX
anckyceumsax anckyceusax

NUO2yk.4 — Ucnonb3yeT KOMMYHUKaTUBHbIE TeXHONorMm B cchepe npocpeccmoHanbHON AeATENBLHOCTA U B Hay4YHOMN

cpege,

B TOM Yucrie obuiaerTcs Ha WHOCTPAHHOM A3blKe

Anpo6Gauus n
nyoénukaums
pe3ynbTaToB
pa6oTbl,
BHeaApeHue

He ncnonb3yet
KOMMYHUWKaTVBHbIE
TexHonorum B cdpepe
npodeccrnoHanbHom
aeatensHocT UM B
Hay4HoWn cpege, B TOM
yucne obuwaetca Ha
NHOCTPaHHOM £13blke

He B nonHom obbeme
ucnonbayeT
KOMMYHUWKaTWBHbIE
TexHonornm B cdepe
npodeccrnoHanbHom
aeatensHOCTM M B
Hay4HOn cpefe, B TOM
yucrie oblaeTca Ha
NHOCTPaHHOM £13blke

Mcnonbsyet
KOMMYHMWKaTUBHbIE
TexHonorun B cdepe
npodeccroHanbHom
peATenbHOCTM M B
Hay4yHOW cpepe, B
TOM yucne obliaeTtcs
Ha MHOCTPaHHOM
A3blke

B nonHom ob6beme
ucnonb3yet
KOMMYHUKaTUBHbIE
TexHonorum B cdepe
npodeccrmoHanbHom
neaTenbHocTM U B
HayyHOW cpede, B
TOM 4ucne obuaetcs
Ha MHOCTPaHHOM
A3blKe

YK-5 CnocobeH aHanusaupoBaTb W YuuTbiBaTb pa3HoobGpasve KynbTyp B Mpouecce MeXKynbTypHOro

B3aMMoaencTBuA

NO1yk.s — AHanusupyeT 0CO06GeHHOCTM NOBeAeHNA U MOTUBaLMIO Nioaen pa3finvyHoro counanbHOro U KynbTypHoro
nponcxoxageHusa B npouyecce B3auMOAEeNCTBUA C HUMMN

He aHanusnpyeTt | AHanuaupyet AHanuaupyet Ha BbiCOKOM ypoBHe

ocobeHHoCTH ocobeHHoCTH 0COBEHHOCTH aHanuanpyet

AKTyanbHoCTb noBeaeHns u | noBeaeHus n | noBegeHus n | ocobeHHoCTU
BbIMYCKHOMN MOTMBALMIO  TNoAen | MoTMBaLMio niogen | MotTmBauuio  nogen | noBeaeHus "
KBannMuKauMoHH | pasnuMyHoro pasnuyHoro pasnu4Horo MOTMBaLMIO  nogen

ol paboThbl coumansHoro n | coumanbHoOro n | coumanbHoro n | pasnuyHoro
KynbTYypHOro KynbTypHOro KyNbTYpHOro coumansHoro "

NPOUCXOXAEHNS B | NPOUCXOXAEHNS B | MpouCXOXOEeHWs B | KynbTypHOro
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npouecce
B3anMMOLENCTBUSA C
HAMU

npouecce
B3aMMOAencTBNs c
HUMM C oLLUMbOKamMun

npouecce
B3anUMOAENCTBUS Cc
HUMMU

NPOUCXOXAEHNA B
npouecce
B3aMMOLENCTBUS C
HUAMU

MA2yk.s — BnapeeT H

aBblkaMW CO34aHUSA He AUCKPUMUHALMOHHOW cpeabl MEeXKynbTypHOro

BbINONIHEHUN NpochecCUoHanbHbIX 3aga4

B3aMMOAeNCcTBUA NpuU

AKTyanbHoCTb
BbIMYCKHOMN
KBanudukaumoHH
o paboTbl

He Bnageet
HaBblkaMy  CO3OaHUs
He
OUCKPUMUHALNOHHON
cpenbl
MEXKYbTYPHOro

B3aIMOJENCTBUS  MpK
BbINOMHEHUM
npoeccroHanbHbIX

3agad

BnageeT HenonHeiMu
HaBblkaMy  CO3AaHus
He
AVCKPUMUWHALMIOHHON
cpeabl
MEXKYNbTYPHOTO
B3aIMOENCTBUS  MpU
BbINOMHEHUM
npoeccroHanbHbIX
3agay

Bnageet HaBblkamu
co3aaHus He
OVNCKPUMUHALMOHHOA
cpeapl
MEXKKYJIbTYPHOTO
B3aMMoOencTeus npu
BbINOMHEHU
npodeccroHanbHbIX
3agad

Ha Bbicokom ypoBHe
BrageeT  HaBblkamu
cosfaHus He
AVCKPUMUWHALMIOHHON
cpeabl
MEXKYNbTYPHOTO
B3aMOENCTBUS Npu
BbINOMHEHUM
npoeccroHanbHbIX
3agay

YK-6 CnocoGeH onpenenAts U peanu3oBbiBaTb NPUOpPUTETbl COOGCTBEHHOMW AEATENIbHOCTU U Cnocobbl ee
COBEPLUEHCTBOBAaHMSA Ha OCHOBE CaMOOLIeHKM!

NO1yke — OOBLEKTMBHO OLIEHMBAeT CBOM BO3MOXHOCTH, pecypcbl U UX nNpegenbl, onpepenser cnocoo6bl
COBepLUeHCTBOBAaHUA CcOGCTBEHHOM U npodeccnoHanbHON feATeNbLHOCTH

AKTyanbHOCTb
BbIMYCKHOMN
KBanudkaumoHH
on paboTbl

He
npoaeMOHCTpMpoBan
yMeHuss  OOBEKTMBHO
oueHmBaTb cBOM
BO3MOXHOCTWH,
pecypchl 7 nx
npegensi,

onpenensiet crnocobbl
COBEpLLEHCTBOBAHMS
COOCTBEHHOM "
npogeccrnoHanbHoOn
OesTenbHOCTH

MpogemoHcTprpoBan
HeKoTopble yMeHusi
00BbEKTUBHO
oLeHMBaTb cBou
BO3MOXHOCTU,
pecypchl 7] nx
npegensi, He
onpegensietr cnocobbl
COBEpLLEHCTBOBaAHMS
CcoBCTBEHHOM 7
npogeccrnoHanbHon
neaTenbHOCTH

MpoaemoHcTpupoBan
YMeHUsi  OOBLEKTUBHO
OLEeHMBaTb cBoM
BO3MOXHOCTH,
pecypcebl " nx
npegensi, He
onpepensieT cnocobbl
COBEpLUEHCTBOBaAHMS
cobCcTBEHHOM "
npodeccmoHanbHon
OeaTenbHOCTH

MpogemoHcTprpoBan
oOWNpHbIE  YMEHMS
00BbEKTUBHO
oLeHnBaTb cBou
BO3MOXHOCTU,
pecypchl 7] nx
npegensi,
onpegenset
HECKoNnbKo crnoco6oB
COBEpPLUEHCTBOBAHMS
CcoBCTBEHHOM 7
npodgeccrnoHanbHoOn
NEeATenbHOCTU

NO2yk.se — CamocToATENbLHO BbIABMAET MOTUBbLI U CTUMYIbl ONA caMopa3BUTUA, onpeaensad peanuctuyeckue

uenu npod)eccMoHanbLHOro pocTa, NaHMpyeT CBOK NpodeccuoHan

bHYHO AeATeNIbHOCTb

AKTyanbHOCTb
BbIMYCKHOMN
KBanuduKkaumoHH
o paboTbl

He BbiIsBNS€T MOTMBbI

W cTumynbl  Ans
camMopa3sBuTUs,
onpenensis
peanucTuyeckve Lenm
npodeccroHanbLHoro
pocTa, nnaHupyet
CBOIO
npoeccroHarnbsHyto
[esTenbHOCTb

BbisiBnset MoTuBbl U”

CTUMYIbI ans
camopasBuTus,
onpegenss
peanncTuyeckne uenm
npogheccrmoHanbHoro
pocTta c
npuBnevYeHnem
cneunanucta  Gonee
BbICOKOW
KBanvdmkauum, He
nnaHvpyeT CBOI0
npodeccroHanbHy
NeAaTenbHOCTb

CaMocTosTENbHO
BbISIBMSIET MOTMBbI 1
CTUMYTbI ans
caMopasBuTus,
onpegnenss
peanucTuyeckue
uenu
npoeccUoHansHoro
pocTa, He nnaHupyet
CBOIO
npodeccroHanbHy
[eATenbHOCTb

CamocTosiTenbHO
BbISIBMSIET MOTMBbI
CTUMYTbI Aans
camMopa3sBuTUs,
onpeaensis
peanucTuyeckue
uenu
npoceccroHanbLHoro
pocTa, nnaHupyeTt
CBOMO
npodeccroHanbHy
[esTenbHOCTb

OMNK-1 Cnocob6eH wucnonb3oBaTb W NpPUMEeHATb (yHAAMeHTanbHble OGuonorMyeckue npeacTaBrneHUs W
COoBpeMeHHble MeToAonornyeckme noaxoabl AN NOCTaHOBKU U pelleHUsi HOBbIX HecTaHAapTHbIX 3agay B cdepe
npodeccMoHanbLHON AeATeNbHOCTU

na-1onk1 — MpumeHsieT byHAaMeHTanbHbIe Guonorvyeckne 3HaHus1 AN NOCTAaHOBKU U pewieHns HOBbIX, B TOM
yucne HecTaHOapTHbLIX, 3agad B cdepe npodneccvaaanon AeATeNIbHOCTU

He Bnageet | [eMoHcTpupyeT HoctaTtoyHo yBepeHo | YBepeHo Brnageert
dyHAaMeHTanbHbIMU hbparmeHTapHble Bnageet dyHAaMeHTanbHbIMU
Buonornyeckmm Bbuonoruyeckune dyHOaMeHTanbHbIMM | BGuonornyeckumm
3HaHUSIMK Onst | 3HaHus anst | uonormyeckumm 3HaHUsIMM ansi
AKTyanbHOCTb NOCTaHOBKU M | NOCTaAHOBKU W | 3HaHUSMU Ons | NoCTaHOBKU "
BbIMYCKHOMN pelleHuss HOBbIX, B | PeLleHUss HOBbIX, B | MOCTAHOBKMU M | pelleHnsl HOBblX, B
KBanudUKaLumMoHH | ToM ynucne | Tom yucne | pelleHust HoBbIX, B | TOM yuncne
oun paboThbl HecTaHAapTHbIX, HecTaHAapTHbIX, TOM yucne | HecTaHOapPTHBbIX,
3agav B ccepe | 3agav B cdepe | HeCTaHAaAPTHbIX, 3agav B chepe
npogeccrnoHanbHon npogeccrnoHanbHon 3agay B chepe | npodeccnoHansHon
OesTenbHOCTH OesTenbHOCTH npodeccrMoHarnbLHoN OesTenbHOCTH
JesaTenbHOCTH
NO-20nk-1 — PaspabaTtbiBaeT 3phekTMBHYIO cCTpaTerMlo W WHHOBAUUOHHYK TMOJNIUTUKY [OeATeNlbHOCTU

npeanpuMsaTAn NO NPOU3BOACTBY MPOAYKTOB MNMUTaHMS C Y4eTOM aHanus3a TeHOEeHUMA pasBUTMSA Hay4vHbIX
uccnefoBaHMW M MpaKTUYECKUX paspaboTok B u3bpaHHOM cdhepe NpodpecCUOHANbLHON AeATenbLHOCTU WU
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dopMynupyeT MHHOBALMOHHbIE NMPeArioKeHUss AN pelueHUsi HeCTaHAapPTHLIX 3ad4adv, UCNONb3ysl YryGreHHYo
o6LieHay4yHYH U METOAMYECKYIO cneLyanbHyo NOAroTOBKY

He  paspabatbiBaeT | PaspabatbiBaeT PaspabaTbiBaeT Ha BbICOKOM ypOBHE
ahbdhekTNBHYIO apbdhekTNBHYIO 3P PEKTUBHYIO pa3pabatbiBaeT
cTparteruo n | cTpateruo n | cTpaTeruio n | adhbeKTUBHYI0O
WHHOBALIMOHHYHO WHHOBALIMOHHYO MHHOBALNOHHYO cTparteruo "
NonuTUKY NonuTUKY NonuTUKy WHHOBALIMOHHYHO
OesTenbHOCTH OesTenbHOCTH OeaTenbHOCTH nonuTHKy
npeanpuaTui no | NpeanpusTui no | NnpeanpuaTUN no | AeATenbHOCTU
Npou3BOACTBY Npou3BOACTBY npoun3BoAcCTBY npeanpuaTui no
NPOOYKTOB MWUTaHWSA C | MPOOYKTOB MNWUTaHMSA C | MPOAYKTOB NMUTaHWS C | NPOM3BOACTBY
y4yeTom aHanu3a | yyetom aHanusa | y4eTom aHanu3a | NpoAyKTOB NUTaHWSA C
TEHOEHUMA pasBUTUSI | TEHAEHUWUA pasBUTUS | TEHOEHUMA pasBUTUS | y4eToM aHanusa
Hay4HbIX Hay4HbIX Hay4HbIX TEHOEHUMNIA pasBUTUS
uccnenoBaHuii n | uccnegoBaHuii n | uccnegoBaHui M | Hay4HbIX

OueHka NpPaKTU4eCKnX NpaKTU4eCKnX NpPaKTUYECKNX uccnenoBaHuii "

peaynbTaTos paspa60Tc3K B paspa60Tc3K B paspaGOTQK B | MpaKTU4eCcKmx

paBoTLI n3bpaHHom ch?pe n3bpaHHom cq)fepe n3bpaHHom cmepe pa3p360T(3K B
nNpodeccroHarnsLHoM npodeccroHarnsHoM npoceccrMoHarnbLHoN n3bpaHHou chepe
OEATENbHOCTM W He | AeATEeNbHOCTM W He | AeATEeNbHOCTU n | npoceccuoHansHom
dopmynupyeT opmynupyeT opmynupyeT nesiTensHOCTU 7
WHHOBALIMOHHbIE WHHOBALIMOHHbIE MHHOBALNOHHbIE dopmynupyeT
npennoXxeHusi Ons | npeanoXxeHus Anst | NnpegnoXxeHuss AN | UHHOBAUMOHHbIE
peLueHusi peLueHusi peLueHus npegnoxenns  ans
HecTaHA4apTHbIX HecTaHAapTHbIX HecTaHAapTHbIX peLueHusi
3agau, ucnonb3ys | 3agad, He ucnomnb3yeT | 3agad, UCMonb3ysa | HeCTaHAAPTHbIX
yrnybneHHyo yrnybneHHyo yrny6neHHyto 3agav, MCMornb3ys
obLeHayyHyto n | obeHay4yHyro 1 | obeHay4yHyro n | yrnybneHHyto
METOLMNYECKYIO METOLMNYECKYIO METOANYECKYHO obLeHayyHyo "
crneumanbHyo crneumanbHyo crneumarnbHyo METOLMNYECKYIO
NOAroTOBKY NOAroTOBKY NOAroTOBKY crneumanbHyo

NOAroToBKY

OlNK-2 CnocoGeH TBOpUYECKM UCNOSIb30BaTb B Npod)ecCMOoHaNbHOWN AeATeNbHOCTU 3HaHUS hyHAAMeHTaNnbHbIX U
npuKNagHbIX pasgenos AUCUMNNVH (Moaynen), onpeaensiowmMx HanpaBneHHOCTb NporpaMMbl MarucTpaTypbl

NO-1onk-2 — MCI‘IO.ﬂb3yeT TeopeTUu4eCckmne OCHOBbI (t)yHAaMeHTaanle U NpuknagHbixX pasgaenos AUCUUNIIUH
Ana peweHua 3agay npu npon3soacTtee NPOAYKTOB NUTaHUA

AKTyanbHOCTb
BbIMYCKHOMN
KBanuduKkaumoHH
on paboTbl

He ncnonb3yet
TeopeTnyeckue
OCHOBbI
yHAaMEHTaNbHbIX U
NpVKNagHbix
pasgenoB AUCLMNINH
Ons  peleHus 3agad
npu npou3BoACTBe
NpOayKTOB NUTaHNSA

YacTuyHo wucnonb3yet
TeopeTnyeckme
OCHOBb!
¢byHOAMEHTarnbHbIX 1
NpYKNagHbIX pasnenos
AMCLUNMUH

ANs pelueHust 3afad
npw Npon3BOACTBE
NPOAYKTOB MUTaHMS

VMcnonbayet
TeopeTnyeckne
OCHOBbI
(PyHOAAMEHTanbHbIX U
NpUKNagHbIX
pas3genoB AUCLMNINH
ONs pelleHust 3agadv
npuv Npon3BOACTBE
NPOAYKTOB NUTaHNSA

WcnonbayeT
o6LWKMpHbIE
TeopeTnyeckue
OCHOBbI
byHAaMEHTANbHbIX U
NpVKNagHbIx
pa3genos ANCUMNIVH
Ons pelleHus 3agjad
npu NpoOu3BOACTBE
NpoAyKTOB NUTaHWS

WNO-20nk-2 — MNMpumeHsieT TeopeTuveckme u

UHTerpauuu pas3indHbIX Mmetogn4veckmux nog

npakTuyeckue 3HaHuUs Anst (HOPMUPOBAHUS HOBbLIX peLUeHUin nyTeM
XO40B NPOU3BOACTBA NPOAYKTOB NUTaHUS

OueHka meTonoB
nccnenoBaHus

He npumMeHseT
TeopeTuyeckune "
npakTU4yeckue 3HaHusi
ans bopmupoBaHust
HOBbIX peLueHuni
nytem UHTerpauum
pasnuyHbIX
MeTOANYECKUX
noaxoaoBs
npov3soacTea
NPOAYKTOB NUTaHNSA

YacTuyHoe npvmeHsieT
TeopeTuyeckme "
npakTUYeckme 3HaHus
ans  popMMpoBaHus
HOBbIX peLleHUi nyTem
MHTErpauum
pasnuyHbIX
MeTOAMYECKNX
noaxonos
npouseoacTea
NpoAYyKTOB NMUTaHMs

MpymeHsaeT
TeopeTuyeckune "
npakTnyeckme 3HaHus
ans  dopmMmnpoBaHus
HOBbIX peLueHuni
nytem nHTerpaumm
pasnnyHbIX
MeTOANYECKNX
noaxoaoBs
npoun3BoacTBa
NpoayKTOB NUTaHUS

MpumeHseT
0o6LWKNpHbIE
TeopeTnyeckue "
NnpakTU4eckme 3HaHusl
ans  oopMmpoBaHus
HOBbIX peLueHuin
nytem WHTErpauum
pasnu4HbIX
METOLMNYECKMX
noaxonoB
npou3BoACTBa
NpoayKTOB NUTaHUS

OMNK-3 Cnoco6eH ucnonb3oBaTb cdunocodckmne KoHUenUUM eCcTeCTBO3HAHMA U MOHUMaHWE COBPEMEHHbIX

6uocdepHbIX NpPoOLECcCCOB ANA CUCTEMHOM OLEeHKA U NporHo3a pasButua cdepbl npodeccroHanbHon
OeATenbHOCTU
NO-1onk-3 — Wcnonb3yet cunocodckue KoHUENUMU eCTeCTBO3HAHUA AnA (POpMUPOBaHUA Hay4dyHOro
MUPOBO33peHuns
AKTyanLHocTb He mcnonb3yet | YactnyHo wucnonbayeT | Ncnonbasyet McnonbayeT
BLINYCKHOIA dunocodckme dunocodckme dunocodckme 0o6LWKNpHbIE
KBaan};Ka Moun | KoHuenuum KoHUenuun KOHUEenuun dunocodckue
oit aGo:bl €CTECTBO3HaHUS [Ans | eCTeCTBO3HAHUS AN | eCTEeCTBO3HaHWst Ansl | KOHUenuuu
P dopMmpoBaHus dopMmpoBaHus ¢opmMmpoBaHus €CTeCTBO3HaHUsA Ans
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Hay4YHOro Hay4YHOro Hay4HOro hopMurpoBaHUs
MUPOBO33pEHNS MUPOBO33pPEHNS MUPOBO33pEHNS Hay4HOro
MUPOBO33pEHNS
UO-20nk-3 — OcywecTBNsieT CUACTEMHYI OLIEHKY U nporHosuvpyet pa3sutue cdepbl npodeccuoHanbHom

AeATeNIbHOCTU HaA OCHOBE MOHUMaAaHUA COBPEeMEHHbIX NpoLuecCcoB B 6Moc¢epe

He cnocobeH | CnocobeH CnocobeH B nonHom ob6beme
OCYLLECTBNSATb OCYLLECTBNSATb OCYLLECTBNSATD crnocobeH
CUCTEMHYIO OLIEHKY W | CUCTEMHYIO OLEHKY, HE | CUCTEMHYIO OLIEHKY W | OCYLLEeCTBMsATb
He NPOrHO3npyeT | NporHo3upyeT nporHosupyeT CUCTEMHYIO OLEHKY U
OueHka pasBuTune ccpepm pasBuTUe ccbgpbl pasBuTUe C(*)e[)bl nporHo3npyeT
pPe3ynbTaToB npodeccroHarnsHoM npodeccroHarnsHoM npodeccrMoHarnbLHoN pasBuTHE Cd.)ePbl
paboTLI OesTenbHOCTH Ha | AesTenbHOCTU Ha | AeATenbHOCTM Ha | npodeccnoHanbHON
OCHOBE  MOHWMaHWs | OCHOBE MOHNUMaHUS | OCHOBE  MOHVMMaHWs | OeATeNbHOCTU Ha
COBpPEMEHHbIX COBpPEMEHHbIX COBpPEMEHHbIX OCHOBE  MOHMMaHUS
npoueccos B | mpoLeccoB B | mpoLieccoB B | COBPEMEHHbIX
6uocdepe 6uocdepe 6uocdepe npoueccos B
BGuocdepe
WUA-3onk-3 — MporHosupyeTt 3konornvyeckue nocnencTBUsi pasBUTUA U3bpaHHOM NpocdeccnoHanbHoM cdepbl U

HaxogauT Nyt onTuMun3aunm TeXHOJ1IoOrm4ecKmnx peLleHrMn ¢ No3nNLUn

ouonorm4yeckon 6esonacHocTn

He nporHosupyet | YactuyHo MporHosupyeT B nonHom obbeme
3Korornyeckme nporHosunpyet 3Konornyeckme nporHosunpyet
nocneacTemns 3KOrMornyeckme nocneacTeuns 3KOrMornyeckne
pa3BuTusi 13bpaHHOW | nocneacTeus pa3BuTMA M3bpaHHOW | nocneacTBus
npodeccrnoHanbHom pa3BuTUsi  13bpaHHoW | NpodeccroHansHom pas3BuTUsi M3bpaHHOW
OueHka cepbl U He HaxoauT | nNpodeccruoHanbHoOm cepbl U HaxoAauT | NpodeccMoHarnbHON
pe3ynbTaToB nyt onTUMM3auum | cpepbl M HaxoguT | NyTM  onTuMm3auum | cdepbl U HaxoauT
pa6oThbl TEXHOMOrMYECKNX HeKkoTopble nyTN | TEXHOMOTNYECKNX MHOXECTBO nyten
peweHnin C no3vumMni | onTuMmsaumm peweHnn ¢ nos3uvumin | ontTumMmMsaumm
6uonornyeckon TEXHOMOTNYECKNX Bronornyeckom TEXHOMOTNYECKNX
6e3onacHocTn pelleHuin ¢ no3vumn | 6esonacHoCTM pelleHni ¢ no3uumn
Guonoruyeckon Guonoruyeckon
Ge3onacHocTn Ge3onacHocT
Wh0-4onk3 — [lpumeHsieT MeToAbl 3KONMOrMYECKOro MOHUTOPUHra W CUCTEMHOro aHanusa ANnSA OLEHKU

3KOJIOrMYeCcKuX nocneacrTBumn aHTpOﬂOI’eHHOVI AeATeNIbHOCTU

OueHka meTonoB
nccnenoBaHus

He
meToabl
3KONOrMYecKoro
MOHUTOPUHra "
CMCTEMHOro  aHanusa
ans OLIEHKM
3KOMOTNYECKNX
nocneacTeumn
aHTpOnoreHHom
aeatenbHocTu

npumMeHaeT

YactuyHo npumeHsieT
meTozabl
3KONOrMYecKoro
MOHUTOPUHra n
CMUCTEMHOro  aHanusa
ans OLIEHKM
3KOMOTNYECKMX
nocneacTeumn
aHTpOnoreHHom

AeATENNIbHOCTU

MpumeHsieT MeTOAabI
9KOMOrM4ecKkoro
MOHMWTOPUHra 7
CUCTEMHOrO aHanusa
ans OLEHKN
3KONOrM4ECKnX
nocneacTeuin
aHTPOMNOreHHoM
neaTenbHOCTH

B nonHom ob6beme
NpUMEHsieT  MeToAbl
9KONOrM4yeckoro
MOHWUTOPUHra 7]
CUCTEMHOrO aHanusa
ans OLIEHKM
3KONOrNYEeCKnNxX
nocneacTeumn
aHTpOonoreHHom

AeATENNIbHOCTU

OMNK-4 CnocobGeH yyacTBOBaTb B NPOBEAEHUN 3IKOJIOTMYECKOM 3KCNEepTU3bl TePPUTOPUIA U aKBaTOPUM, a TaKke
TEXHOJIOrMYEeCKUX MNPOM3BOACTB C WCMNOSIb30BaHMEM OWONMOrMYeckux MeTOAOB OLIEHKM 3KONMOrM4yeckom W

ouonorv4yeckom 6esonacHocTn

NO-1onk-4

ouonorv4yeckom 6esonacHocTn

— MpumeHseT TeopeTU4eckMe 3HaAHMA U MeTOAOJIOrMYecKMe noaxoAbl B obnacTu 3Konorm4yeckom m

OueHka meTonoB
uccrnenoBaHus

He  pemoHcTpupyeT
TeopeTnyeckue
3HaHuA 7]
MeTofonornyeckme
nogoxodbl B ob6nactu
3Konorn4yeckomn "
ouonornyeckon
©es3onacHocTn

OemoHcTpupyeTt
(parmMeHTapHble
TeopeTnyeckue

3HaHuA 7
MeToaonornyeckme
nogxoabl B obnacTu
3KONorn4yeckom 7
ouonornyeckon
©6e3onacHocTn

OemoHcTpupyeT
obwue
TeopeTunyeckune
3HaHuA 7
MeTozorornyeckume
nogxodbl B o6Gnactu
3KONOrn4yeckom "
ovonorn4yeckomn
©e3onacHoCTU

OemoHcTpupyeTt
0o6LWKMpHbIE
TeopeTnyeckue
3HaHus "
MeTofosorm4yeckne
nogxogbl B obnactu
3KONOrM4ecKkomn "
Bbuonoruyeckon

©6e3onacHocTn

UA-20nk4 — MnaHupyeT v opraHn3oBbIBaeT paboTbl MO 3KOSIOFMYECKOW IKCNEPTU3bl TEPPUTOPUIA U aKBaATOPUK, a
TaKKe TeXHONIOrMYeCKUX MPou3BOACTB C UCMONb30OBaHUEM GUONOrnvyeckMx MeTo4OB OLEHKW 3KONOrM4eckon u

ouonormv4yeckon 6esonacHocTu

OueHka meTonoB
uccnenoBaHusa

He  nnaHupyetr u
OpraHn3oBbIBaET

paboThl no
3Konorn4yeckon
3KCnepTU3bl
Tepputopun "
akBaTopuii, a Takxe
TEXHOMOIMYEeCKNX
Npou3BOACTB, He
BNafeeTnCrnonbL30BaH

YactnyHo nnaHupyet
" OpraHu3oBbIBaeT
paboThl no
3KoMorn4yeckon
3KCnepTU3bI
Tepputopun "
akBaTopuii, a Takxke
TEXHOMOMMYECKNX
Npou3BOACTB, He
Bnageet

MnanunpyeTt "
OpraHu3oBbIBaeT
paboTbl no
3KOorn4yeckom
3KCNepTU3bI
TeppuTopun 7
akBaToOpuii, a Takke
TEXHOMOMMYECKNX
npou3BoACTB c
MCMNONb30BaHNEM

B nonHom ob6beme

nnaxHupyet "
OpraHn3oBbIBaET
paboThbl no
9KOMorm4yeckomn
3KCnepTU3bl
Tepputopun "
akBaTopuii, a Takke
TEXHONMOIMYECKNX
NpOu3BOACTB c
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mem  BUONOrMYEecKUx | Ncnonb3oBaHMEM Ouonorn4eckmx Mcrnonb3oBaHNeEM
MeTOA0B OLIEHKM | Bronornyeckux MeToa0B OLIEHKM | Buonormyeckmnx
3KONorn4yeckom 1 | metToaos OLIEHKM | 3KONOorm4yeckom 1 | metToagos OLIEHKM
ouonornyeckon 3KOMOrn4eckomn n | buonornyeckon 3KOMOrn4eckomn 7
©es3onacHocTn ouonornyeckon ©e3onacHocTu ouonornyeckon
©es3onacHocTu ©e3onacHocTu
OMNK-5 CnocobeH yyacTBOBaTb B CO3[4aHUM U peaniM3auum HOBbIX TeXHosiormn B ccepe npodreccuoHanbHOM

AEATeNIbHOCTU U KOHTpPONEe ux 3KOJNIOrmyeckom 6€30nacHOCTU C UCMOJIb30OBAaHUEM XUBbIX 00 LEKTOB

MA-1onk-5

— Paspa6aTtbiBaeT KOHKYPEeHTOCNOCOGHble KOHLeNUUu npeanpusiTuii No NpousBOACTBY NMPOAYKTOB
NUTaHUA C opraHu3aLMei KOHTPOJISI X IKONTOrMYecKor 6e30NacHOCTU C UCNONTb30BAaHUEM XUBbIX 06 HEKTOB

OueHka
pe3ynbTaToB
paboTbl

He
KOHKYPEHTOCMNOCOOHbI
e KOHLIenuumn
npegnpuaTum no
Npou3BOACTBY
NpoayKTOB  NUTaHWS,
bes opraHusauum
KOHTponsi nx
3KOMOrn4eckomn
©6es3onacHocTn c
NCMNonb30BaHNEM

XMBbIX 00BLEKTOB

PaspabaTbiBaet
KOHKYPEHTOCMNOCO6HbIe
KoHUenuun
npegnpuaTum no
Npou3BOACTBY

npoayKTOB MNMUTaHUA C

owmékamm 7 oes3
opraHusauum

KOHTpOnNS nx
3KOMOrn4eckomn
©es3onacHocTn c
Mcrnonb3oBaHNEM

XMBbIX OOBLEKTOB

PaspabaTbiBaeT

KOHKYPEHTOCMOCOOHBI
e KOHLienuum
npeanpuaTun no
npoun3BoACTBY
NPOAYKTOB MUTaHUS C
opraHusauuen
KOHTpoOnsi nx
3KONMOrn4yeckomn
©e3onacHocTu c
MCMOSb30BaHNEM

XUBbIX 0OLEKTOB

Ha BbICOKOM YypOBHe
pa3pabaTbiBaeT

KOHKYPEHTOCMNOCOOHbI
e KOHLenuum
npeanpuaTun no
Npou3BOACTBY
NpPOOYKTOB MUTaHUsS C
opraHusaunen
KOHTpOnNS nx
3KOMOrn4eckomn
©es3onacHocTn c
Mcrnonb3oBaHNeEM

XMBbIX 0OBLEKTOB

UO-20nk.s — MpuMeHsieT coBpeMeHHble MeToAbl UcCcrefoBaHUA, BKNOYasa UOEHTU(UKALUIO U OLeHKY CBOWMCTB

CbIpbsl U FOTOBOMN NPOAYKLUMU

OueHka meTon0oB
uccnenoBaHus

He npuMmeHsieT
COBpPEMEHHbIe

meToabl
nccrnepoBaHnm, He

WOEHTUDULMPYET U He
oLeHMBaeT CBOWCTBa
Cbipbi UM rOTOBOWM
NpoAyKLUM

YacTnyHo npumeHsieT
MeTOAbl
ncecnegoBaHun,
BKNtoYasi
naeHTUdUKaLmIo 7
OLEHKY CBOWCTB CbIpbsi
1 rOTOBOW NPOAYKLMM

MpumeHsieT
COBpPEMEHHble
mMeToabl
ncernegoBaHum,
BKItO4as
nageHTudukaumo  u
OLLeHKY CBOWNCTB
Cblpbsi U TOTOBOW
npoayKuum

B nonHom obbeme
npuMeHsieT
COBPEMEHHbIE
MeTOAbl
ncecnegoBaHun,
BKNtoYas
naeHTudUKaumo 7
OLLeHKY CBONCTB
Cblpbi U TOTOBOMW
npoAayKumm

NO-3onk-s — PaapaGa‘rblBaeT HOBblI€e TeXHOJIorn4eckue peweHnsa c Luenblo NoBblWeHNsA Ka4yecTBa U 6e3onacHocTH
npoAayKuuun ¢ ncnosib3oBaHMeM XUBbIX 06BLEKTOB, a TaKXe npuaaH1a en 3agaHHbIX CBOUCTB

OueHka
pe3ynbTaToB
paboTbl

He
HOBblE
TexXHonornyeckme
pelleHuss  Cc Lenbio
NoBbILLEHNS KayecTBa
7 ©esonacHocTn
npoayKumm c
Mcrnonb3oBaHNEM
XUBbIX OOBEKTOB, a
Takke npuaaHus emn
3aaHHbIX CBONCTB

pa3pabaTbiBaeT

YactnyHo
pa3pabaTbiBaeT
TexXHonorn4yeckme
peLueHusi C Uuenbko
NoBbILLEHNS KayecTsBa
7 ©es3onacHocTH
npoayKumm c
Mcrnonb3oBaHNeM

XMBbIX OOBLEKTOB, a
Takke npugaHus en
3aaHHbIX CBOUCTB

PaspabaTbiBaeT

HOBblE
TeXHonornyeckmne
peleHnss ¢ Lenbto
NoBbILLEHNS KayecTBa
7} ©es3onacHocTn
npoayKuum c
MCMOoNb30BaHNEM

XuBbIX OOBEKTOB, a
Takke npuaaHna en
3aflaHHbIX CBOWCTB

Ha BbICOKOM YypOBHe
pa3pabaTbiBaeT

HOBbLlE
TexHonornyeckune

peleHns c Lenbto
NoBbILLEHNS KayecTBa
7 6es3onacHocTn
npoayKumm c
MCMnonb3oBaHNeM

XMBbIX OOBEKTOB, a
Takke npuaaHua en
3aaHHbIX CBOUCTB

OlNK-6 CnocoGeH TBOpYECKU MPUMEHATb U MoauULUPOBaTb COBPEMEHHble KOMMNbITEPHble TEeXHONOrum,
pa6otatb c npodeccuoHanbHbiIMU 6as3amMu [AaHHbIX,

pe3ynbTaTbl HOBbIX pa3paboTok

npodeccuoHanbHO odOopMNATL U NpeAcTaBnATb

UAO-1onks — MpumeHsieT © MoaudMuMpyeT COBpeMeHHble KOMMbIOTEPHbIE TEXHONMOrUK, creunanu3npoBaHHble

nporpaMmmHble U MHhOopMaLUOHHbIE NPOAYKTbLI ANA peweHus npodeccnMoHanbHbIX 3agay

OueHka
pe3ynbTaToB
paboTbl

He npuvmeHseT un He
MoauncuumpyeT
COBpEMEHHbIE
KOMMNbIOTEPHLIE
TEXHOMOoruu,
crneumanuaMpoBaHHble
nporpaMMHble "
WH(OPMaLMNOHHbIE
NpoayKTbI
peLueHusi
npodeccroHarnbHbIX
3agad

ansa

YacTnyHo npumeHsieT
U He wmoauduumpyeT
COBpEMeHHble
KOMMbIOTEPHbIE
TEXHOMoruu,
cneuvanmanpoBaHHble
nporpaMMHble "
WHPOPMaLMOHHbIe
NpPOAYKTbI
peLleHus
npodeccroHanbHbIX
3agay

ans

MpymeHsaeT [
moancmumpyet
COBpEMEHHbIE
KOMMbIOTEPHbIE
TEXHOMONHK,
crneunanmavpoBaHHbl
€ nporpaMMHble U
MHOPMaLNOHHbIE
NPOAYKTHI ans
pelleHus
npoceccrMoHarnbHbIX
3agad

Ha BbICOKOM ypOBHE
npumMeHsieT "
MoauncuumpyeT
COBpEeMEHHbIe
KOMIMbIOTEPHLIE
TEXHOMOornu,
crneumanuavpoBaHHbl
€ nporpaMMHble U
VH(OPMaLMNOHHbIE
NpoayKThbl ans
peLueHusi
npodheccroHarnbHbIX
3agad

WO-20nk-s — PaboTaeT ¢ npocheccnoHanbHbIMKM 6a3aMun AaHHbIX, NpodeccUoHanbLHO ohopMnseT U NpeacTaBnsieT

pe3ynbTaTbl HOBbIX pa3p360TOK

Anpo6auus n

| He

paboTaeT

c | OemoHcTpupyeTt

| PaBoTaet c |

[JemMoHcTpupyeTt
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nybnukaums npodgeccroHanbHbIMM | 6a30BbIV YpPOBEHb | NPOodheCcCMOoHanbHbIM | BbICOKMI YPOBEHb
pesynbTaToB 6azamu pOaHHblX, He | paboTbl Cc | n 6asamum paHHbIX, | paboTbl c
paboThl, ocopmnser u | NnpodeccrmoHanbHbIMM | NMpodeccuoHanbHo npodeccroHarnbsHbIM
BHeApeHue npencraensaeT 6aszamu OaHHbIX, | ohopmnsaeT n|n 0asamm [aHHbIX,
pesynbTaThl HOBbIX | odopmnseT u | npegcraenset npogeccrmoHanbHo
paspaboTok npencraensieT pesynbTaTbl  HOBbIX | odopmMmnseT 7
pesynbTaThl HOBbIX | pa3paboTok npencraensieT
paspaboTok pesynbTaTtbl  HOBbIX
pa3paboTok
He ncnoneayeT | Npu odopmnerHun BKP | Mpu ocopmnenun | Mpu odopMneHnn
pa3HoobpasHble ucrnonbayeT BKP ncnonbsyet | BKP ncnone3yet
npodeccroHarnbHble oaHoob6pasHble HekoTophble pa3Hoob6pasHble
6asbl OaHHbIX M He | npodeccuoHarnbHble npodeccroHanbHble npodeccroHarnbHble
KauecTBO ocopmnseT u  He | 6Gasbl OaHHbIX M | 6a3bl  AaHHbIX W | 6a3bl  daHHbIX U
ocdopmnenus BKP | npencrasnser ochopmnseT n | ocopmnset n | rpamoTHO
pesynbTaThl HOBbIX | MpeacTaBnsieT npencTaensieT ochopmnsieT 7
paspaboTok pesynbTaThl HOBbIX | pe3ynbTaTbl  HOBbIX | NPeAcTaBnseT
paspaboTok c | paspaboTok pesynbTaTtbl  HOBbIX
ombkamu pa3paboTok

OlMK-7 CnocobeH B cepe cBoen npodreccMOHaNbLHON AeATENIbHOCTA CaMOCTOSITeNbLHO OnpeaensiTb cTpaTeruto
B TOM 4ucne WHHOBALMWOHHbIE,
moaucduumpoBaTb MeToAbl, OTBEYaTb 3a Ka4ecTBO paboT u BHeApeHWe UX pe3ynbTaToB, obecne4ynBaTb Mepbl

U npobnemaTtuky

nccnenoBaHun,

npMHUMaTb peLlleHus,

I1pOM3BO.CI.CTBeHHOl7I 6e3onacHoCcTH npu peweHnmn KOHerTHOVI 3agayiu

BblOMpaTb M

UAO-1onkz — BbiiBNsieT nepcnekTMBHbIe Npo6remMbl U hopMynupyeT NPUHLMNBLI PelleHUsi aKTyarnbHbIX Hay4yHO-
uccnenoBaTeNnbCKMX 3a4avy Ha OCHOBE MCMOSb30BaHUS KOMMJMIEKCHOW WH(OpMauun, B TOM 4YuUCrie Ha CTblKe

obnacTten 3HaHUA

AKTyanbHOCTb
BbIMYCKHOMN
KBanudkaumoHH
on paboTbl

He BbIABNSAET
nepcnekTuBHbIE
npobnembl "
dopmynupyet
NPUHUMMNbI  peLleHnst
aKTyarnbHbIX  Hay4yHO-
ncenenoBaTenbCkux
3aja4 Ha  ocHoBe
1crnonb3oBaHus
KOMMMNeKCHoM
WHdpopMauumM, B TOM
yucne Ha CTbike
obnacTel 3HaHus

He

YactnyHo  BbiSBRSieT
nepcnekTuBHbIE
npobnembl
ownbkamm
dopmynupyet
NPUVHUMNBI  peLUeHnst
aKTyarnbHbIX  Hay4HO-
ncenegoBaTenbCKux
3aJa4 Ha  ocHoBe
Mcrnonb3oBaHus
KOMMMNeKCHom
WHcopMaLmn, B TOM
yucne Ha CTblke
obnacTel 3HaHus

n C

BhisiBnsiet
nepcnekTUBHbIE
npobnemsbl
cdopmynupyeTt
NPVHUMNbI  peLLeHns
aKTyarnbHbIX Hay4HO-
nccrneaoBaTenbCKux
3aga4  Ha  OcHOBe
Mcnonb3oBaHns
KOMMMNEKCHOW
MHdOpMaLumM, B TOM
yucne Ha  CTblke
obnacTel 3HaHUS

B nonHom ob6beme
BbISIBNSIET
NepCcrneKkTUBHbIE
npobnembl
npaBuUIbHO
dopmynupyet
NPUHUMMNbI  peLleHus
aKTyanbHbIX Hay4HO-
ncernegoBaTenbCKux
3aja4 Ha oOcHoBe
ncrnonb3oBaHus
KOMMMNEeKCHOM
WHcopmMauum, B TOM
ynucrne Ha  CTblke
obnacTel 3HaHWs

WO-2onk.7 —Mpeanar

npu pykoBOACTBE rpynnown uccnegosaTenen, ¢ y4eTom Tpe6oBaHum

aeT MeTOOAUKU peLueHus

U KoopaAuHupyeT BbiNnOoJIHeHUe oTAeNbHbIX 3agaHun

TeXHUKN 6e30MacHOCTH

He npegnaraet | YactmuHo npepnaraet | lNpeanaraet B wwvpokom obGbeme
METOAMKM peLleHnst U | METOOUKM peLUeHVs U | METOAMKU peLleHus 1 | npeanaraeT
He KOOPAWHUPYET | KOOpPOUHMPYET KoopaAnHUpyeT METOLMKM PELLUEHNS U
BbINOMTHEHUE BbINOMTHEHUE BbINOMHEHMNE KoopAMHUPYET
OTAEeNbHbIX 3a4aHWi | OTAENbHbIX  3aJaHui | OTAENbHbIX 3a4aHuN BbIMONTHEHUNE
OlieHKa MeTonoB npM PYKOBOACTBE | MpU PYKOBOACTBE | MPU PYKOBOACTBE | OTAENbHbIX 3aaHMN
rpynnou rpynnom rpynmnoi npu pyKOBOACTBE
uccnenosaHus uccrneposaTeneil, ¢ | MccrieqoBaTeneii,  C | uccregosaTeneii,  c | rpynnon
ydetom  TpeGoBaHuin | ydeTom  TpeGoBaHui | yyetom TpebosaHuii | UccnepoBateneil, C
TEXHUKN TexHUKn 6esonacHocTn TeXHUKU yyeToM TpeGoBaHmﬁ
BesonacHocTn 6e3onacHocTn TEXHUKN
6e3onacHocTn
Ua-3onk7 — MMpoBoAUT aHanu3 [OCTOBEPHOCTU MOJIyYEHHbIX pPe3ynbTaTOB U OUEHKY MX MNpaKTU4ecKowm
3HAa4YUMMOCTHU
He nposogut aHanus | lNMpoBoguT 4YacTtudHbin | MpoBoant MpoBoaAnT OBLLMPHEIN
[OCTOBEPHOCTU aHanu3 NepBMYHbI  aHanu3 | aHanus
OueHka NOMyYeHHbIX [OCTOBEPHOCTU OOCTOBEPHOCTU [OCTOBEPHOCTU
peaynbTaTos PEe3ynbTaToB U OLEHKY | MOMyYeHHbIX NOMyYeHHbIX NOMyYeHHbIX
paboThI nx NPaKTU4YEeCKkOM | PesyrbTaToB U OLIEHKY | pesynbTaTos n | pesynbTaToB "
3Ha4YMMOoCTH nx NPaKTUYECKOM | OLLEHKY UX | OLEHKY nx
3Ha4YMMOoCTH npaKkTU4eckomn NpaKkTU4eCcKom
3HaYMMOCTH 3HaYMMOCTH

OlNK-8 CnocobeH ucnonb3oBatb COBpeMeHHYI0 uccriegoBaTtesibCKyro annapaTtypy v BbIHUCIIUTENIbHYHO TEXHUKY

ANA peweHns UHHOBaLMOHHbIX 3a4ay B npoteccuoHanbHOW AeATeNbHOCTU

WUO-1onk-s — NMpuMeHsieT pa3nuyHblie BUAbI COBPEeMEHHON UccnenoBaTeNibCKOW annapaTtypbl U BbIYMCNUTENbLHON

TEXHUKN ONA pelleHns MTHHOBALMOHHbIX 3a4ay4 B NpodecCUOHaNbHOW AeATEeNbHOCTU
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OueHka meTonoB
uccnenoBaHusa

He
pasnuyHble
COBPEMEHHOM
uccrnenoBaTenbCKon
annapaTypbl n
BbIYMCITUTENBHOW
TEXHUKN

ans peLueHusi
WHHOBALIMOHHbIX
3agav B
npodgeccrnoHarnbHoOn
OesTenbHOCTH

npumMeHsieT
BUObI

YacTumHo npumeHsieT
pasnuyHble BUAbI
COBPEMEHHOM
uccnenoBaTenbCKon
annapaTypbl "
BbIYMCIIUTENBHOW
TEXHUKN

ans peLleHns
WHHOBALMOHHbIX 3aaa4
B npocdpeccrmoHanbHom
OesTenbHOCTH

MpumeHsieT
pasnu4yHble
COBpPEMEHHOM
nccrenoBaTenbCKon
annapartypebl "
BbIYMCIIUTENBHOW
TEXHUKN

ansi peLueHus
MHHOBALMOHHbIX
3agav B
npodeccmoHanbHon
OeaTenbHOCTH

BUObI

B wuvpokom obGbeme
npumMeHsieT
pasnuyHble
COBPEMEHHOM
uccrnenoBaTenbCKon
annapaTypbl "
BbIYMCIIUTENBHOW
TEXHUKN

ans peLueHns
WHHOBALIMOHHbIX
3agav B
npodgeccrnoHanbHon
[esiTENbHOCTU

BUAObI

WA-20nk-s — [leMOHCTpUpYyeT 3HaHUSA B 06N1acTM NpUMeHeHUs1 COBpeMeHHOM UccriefoBaTeNIbCKOM annapaTypbl

M BblMUCNIUTENBLHON

TEXHUKWN B cBOEeN nNpodrecCUOoHanNnbLHON AeATenbHOCTH

OueHka
pe3ynbTaToB
paboThbl

He  pemoHcTpupyeT
3HaHMa B obnactu
NpUMeHeHUst
COBpPEMEHHON
uccnenoBaTenbCKom
annapaTypbl
" BbI4YNCITUTENBHOW
TEXHUKA B CBOeW
npogeccrnoHanbHon
OesTenbHOCTH

YactuyHo
OEeMOHCTpupyeT
3HaHuss B obnacTtu
NpUMeHeHUst
COBpPEMEHHON
uccnenoBaTenbCKom
annapaTypbl

" BbIYUCITUTENBHON
TEXHUKU B CBOEW
npodgeccrnoHanbHon
[esiTENbHOCTH

OemoHcTpupyeT
3HaHus B obnactu
NPYMeHeHUst
COBpeMEeHHOM
uccrneaoBaTenbCKon
annapartypbl

M BblYUCIUTENbLHON
TEXHUKM B  CBOeM
npodeccmoHanbHon
OeaTenbHOCTH

Ha BbICOKOM ypOBHeE
OEeMOHCTpupyeT
3HaHuss B obnactu
NpUMeHeHUst
COBpPEMEHHON
uccnenoBaTenbCKom
annapaTypbl

U BbIYMCITUTENBHOW
TEXHUKA B  CBOEW
npodgeccrnoHarnbHon
[esiTENbHOCTU

NKe-1 CnocoGeH opraHM3oBbIBaTb U YNpaBnATb Hay4YyHO-UCCNeAoBaTeNlbCKUMU paGoTamu, B TOM 4ucrie npu
nNpoBeAeHUN IKCMEPUMEHTOB, 0(pOPMIIEHUMU paLMOHaNN3aTOPCKUX NPeASIoXKEeHWUA U 3asBOK Ha U3o6peTeHUs

NO1nks1 - I/Icnonbaye'r npakTMieCcKne HaBblKM B opraHum3auuvm un ynpaeJieHMU Hay4dHO-UCClieQoOBaTesNIbCKUMU U
npon3BoaCTBEHHO-TEXHONTONr'M4YeCKUMU paGOTaMM, B TOM 4Yucne npu nposeneHNn 3KCNepumMeHTOB B ob6nactu

NPOrpecCcuUBHbIX TEXHONOMMN NPOM3BOACTBA U NEePCNEeKTUBHbIX NPOAYKTOB NUTaHUA

He ucnonb3yet | YactnuHo wcnoneayeT | Ucnonbayet Ha BbicokoM ypoBHe
NpakTUYecKue HaBbIKM | MPAKTUYECKWE HaBbIKU | MpakTUyeckue ncnonb3yet
B OpraHusauMM U1 | B OpraHusauum U | HaBblku B | npaktuyeckvie
YNpaBneHUM HayyHO- | YNpPaBlieHUM Hay4yHO- | opraHusauvu W | HaBbIKM B
nccrnefoBaTenbCKMM | UCCNEAOBATENBCKUMU | YNPABMEHUN HAy4HO- | OpraHusaumu "
U NPOW3BOACTBEHHO- | U MPOU3BOACTBEHHO- | UCCNEAOBATENLCKUMU | YNPaBIeHUM Hay4HO-
TEXHOMOrNYeCKUMHU TEXHOMOrNYeCKUMH U MPOWU3BOACTBEHHO- | MCCNefoBaTENbCKUMU
pabotamu, B TOM | paGoTamMu, B  TOM | TEXHONOrMYECKAMMU U NPOWU3BOACTBEHHO-
OueHka yucne npu | uucne npu | pabotamMmu, B TOM | TEXHONOMMYECKUMU
pe3ynbTaToB npoBeaeHUn npoBeaeHUn yucre npu | pabotamu, B TOM
pa6oTbl 3KCMEepPUMEHTOB B | 9KCMEPUMEHTOB B | NpoBefeHnu yucne npu
obnactu obnactu 3KCNEePUMEHTOB B | npoBedeHUu
NPOrpeccuBHbIX NPOrpeccuBHbIX obnacTu 3KCNEepUMEHTOB B
TEXHOMOorum TEXHOMOorum NpPOrpeccuBHbIX obnactu
npousBoacTea U | npousBoacTea u | TexHonorun NPOrpeccuBHbIX
NepcnekTUBHbIX NepcnekTUBHbIX npoussoacTea W | TEXHOIOrMiA
NPOAYKTOB MUTaHMS NPOAYKTOB MUTaHMS NepcrnekTUBHbIX npousBoacTBa "
NpOAYyKTOB MUTAHWS NepCeKTUBHBIX
MPOAYKTOB MUTaHUS
MO2nke1 - MpoBoAMT naTeHTHble WccrefoBaHUsi W oOMnpeferieHMe MokasaTenell TEXHUUYECKOro YPOBHA

NPOoeKTUpyeMbIX 06bLEKTOB TEeXHONormm u npoaykummn c¢ uenbio odhopmMneHus 3asBOK Ha M306p6TeHMiI n
MpPOMbILWIIeHHbIe 06pa3ubl U NaTeHTHbIX OOKYMEHTOB MO pe3ynbTaTaM pa3p360TKM HOBbIX TeXHOJTOrM4eckKux
peleHnn, TeXHONMOrMi U HOBbIX BUAOB nPpoAYyKTOB MNWUTaHuA, B TOM 4ucrie Ha BbICOKOTEXHOJNTOMYHOM

o6opyanoBaHuun
He npoeoauT | YactuHo  nposoauT | MNpoBoauT nateHTHble | B wwupokom oGbeme
naTeHTHble naTeHTHble nccrnenoBaHus W | NpoBOAUT NaTeHTHble
nccrnenoBaHus n | nccnegoBaHus n | onpegenexHve nccrnenoBaHus "
onpeaeneHne onpeaeneHne nokasarenen onpeaenexne
nokasatenew nokasatenew TEXHUYECKOrO YPOBHS | MokasaTenen
TEXHUYECKOrO YPOBHS | TEXHUYECKOTO YPOBHS | MPOEKTUPYEMbIX TEXHUYECKOTO YPOBHS
AKTyanbHOCTb NPoeKTUpPYyeMbIX NPoeKTUPYyeMbIX 06BEKTOB TEXHOMNOMMU | NPOEKTUPYEMbBIX
BbINYCKHOM OOBLEKTOB TEXHOMOMMU | OGBEKTOB TEXHOMOMMU | U NPOAYKLUUU C Lenblo | 06bEKTOB TEXHONOMMM
KBanu(UKaLuMOHH | 1 NPOAYKLMM C LEenblo | U NpoayKuun ¢ Lenbto | opopMneHnss 3asiBOK | 1 NPOAYKUUM C Lienbio
oun paboThbl ochopmneHnss 3asiBOK | ochopMIieHUss  3asiBOK | HA  M30bpeTeHuss U | oopMrieHns 3asiBOK

Ha un300peTeHnss W | HA  U306pETEHUss U | NPOMBbILLTIEHHbIE Ha u306peTeHnss W
MPOMBILLIIEHHbIE MPOMBILLIIEHHbIE o6pasupl U | NPOMBILLIIEHHbIE
06pasLbl 1 NaTEHTHbIX | 06pas3ubl U NATEHTHbLIX | MaTEHTHbIX o6pasupbl "
[OKYMEHTOB no | AOKYMeHTOB Mo | AOKYMEHTOB Mo | MaTeHTHbIX
pesynbTaTam pesynbTaTam pesynbTatam [IOKYyMEHTOB no
pa3paboTku HOBbIX | pa3paboTku HOBbIX | pa3paboTkM  HOBbIX | pesynbTaTam
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TEXHOMNOTNYECKUX
peLueHnin, TEXHOMOrmm
7 HOBbIX BMOOB
NPOAYKTOB MUTAHWS, B
TOM yucne Ha
BbICOKOTEXHOMOIMYHO
M o6opyaoBaHUM

TEXHOMNOTNYECKUX
peLlleHnin, TexXHOMormm
7 HOBbIX BNOOB
NPOAYKTOB MUTaHWs, B
TOM yucne Ha
BbICOKOTEXHOMOIMYHOM
o6opyaoBaHum

TEXHOMNOrNYeCcKmx
peleHni,

TEXHOMOMMA N HOBbIX
BMOOB NpPOAYKTOB
nuTaHus, B TOM
yucne Ha
BbICOKOTEXHOMNOMMYHO

M obopynoBaHum

pa3paboTkm  HOBbIX
TEXHONMOIMYECKNX
peLueHnn,
TEXHOMOTMA N HOBbIX
BMAOB npoayKToB
nuTaHusi, B TOM
yncne Ha
BbICOKOTEXHONOMMYHO
M 06opygoBaHum

WUO3nkes-1 - Ochopmns

BbICOKOTEXHOJTIOTMYHOM oﬁopy.qosauvm

eT paunoHann3aTopckue npeanoxeHumd no copepweHCTBOBaAHUIKO TEXHOJTONMU Npon3BoacTBa
HOBbIX BUWAOB NPOAYKTOB NMUTAaHUA N nNpoBOAUT UCClie4OoBaHuUA

no 3apjaHHOM TemaTuKe, B TOM 4ucClie Ha

OueHka
pe3ynbTaToB
paboThbl

He ochopmnsieT
pauuvoHanusaTopckue
npennoxeHusi no
COBEPLLEHCTBOBAHUIO
TEeXHOMornm
NpOu3BOACTBA HOBbIX
BMOOB NnpoayKToB
nUTaHWs U NPOBOAMT
uccrneaoBaHust no
3alaHHON TemaTuke, B
TOM yncne Ha
BbICOKOTEXHONOTMYHO
M o6opynoBaHum

YactuyHo odhopmnsieT
pauunoHanusaTopckune
npeanoXxeHus no
COBEpPLUEHCTBOBaHMIO
TexHornornm
Npou3BOACTBA HOBbIX
BMOB NpoAayKToB
NMTaHns W NpPOBOAMUT
nccrnegoBaHus no
3afjaHHoON TeMaTuKke, B
TOM yucne Ha
BbICOKOTEXHOOrMYHOM
obopynoBaHumn

Odpopmnser
pauuvoHanu3aTopckue
npeanoxeHus no
COBEPLUEHCTBOBAHMIO
TEXHOMOMMM
Nnpoun3BOACTBa HOBbIX
BMOOB NpoayKToB
nUTaHNA U NPOBOAMUT
nccrnenoBaHus no
3afaHHoOi TemaTuke,
B TOM uucne Ha
BbICOKOTEXHOMOMMYHO
M obopynoBaHum

Ha BbiCOKOM ypOBHE
odhopmnser
pauuvoHanusaTopckue
npennoxXeHns no
COBEPLLEHCTBOBAHUIO
TEeXHONornm
NpOu3BOACTBA HOBbIX
BMOOB npoayKToB
nUTaHWst U NPOBOAMT
uccregoBaHust no
3alaHHON Tematuke,
B TOM u4ucne Ha
BbICOKOTEXHONOTMYHO
M 06opygoBaHum

U04nks1 - OBpabaTbiBaeT M aHanusupyet
M1 U NHTepnpeTUpyeT B
BblGpaHHOM o6nacTn npodeccuoHanbHOM U/unu Hay4Hou cdepbl

aHanusa nHdopmad

nony4vyeHHble AaHHble C
KOHTEeKCTe

ucnosfib3oBaHnem co

BpeMeHHbIX MeToa4oB

He o6pabatbiBaeT u | YactuuHo Ob6pabaTbiBaeT m|B nonHom  wmepe
aHanuaupyet obpabatkiBaeT n | aHanuanpyet obpabatkiBaeT "
nonyyYeHHble [AaHHble | aHanuavpyet nonyyeHHble AaHHble | aHanuavpyet
¢ MCMONb30BaHNEM | MOMyYEHHbIE AaHHbIe C | € WUCMONb30BaHMEM | MOMyYEHHblE AaHHble
COBpPEMEHHbIX UCMOMb30BaHNEM COBpPEMEHHbIX C  UCMOnb3oBaHWEM
MeToaoB aHanusa | COBPEMEHHbIX MeToa0B aHanu3a | COBPEMEHHbIX
OLieHKa MeTonoB UHdopMaLum n | meTogos aHanu3a | uHdopmaumm n | meTogoB aHanusa
nccnenoBaHus WHTEpnpeTupyeT B | nHdopmaumm W | UHTEpNpeTupyeT B | MHopMaumum U Ha
KOHTEKCTe UHTepnpeTmpyeT B | KOHTEKCTE BbICOKOM ypOBHE
BblibpaHHOM obnacTu | KOHTeKcTe BblOpaHHON obnactn | nHTepnpeTupyet B
npodgeccrnoHarnbHoOn BblOpaHHOM  0bnactu | npodeccnoHanbLHON KOHTEKCTe
n/unun HayyHom ccepbl | NpodeccuoHanbHOM nvnu Hay4yHoOW | BbIOpaHHOM obnactn
n/vnn Hay4Hom caepsbl | cdepsl npodeccrmoHanbHom
C owmbkamum n/vnm Hay4HOWN
ccpepsbl

MKe-2 Cnocob6eH nnaHupoBaTb pa60Ty n Bbl6MpaTb MeToAbl pelweHnA uccnegoBaTesibCKUX 3agayvy agekBaTHO
NOCTaBJIEHHbLIM LeNndaM C y4eTOM WUPOKOro noOHMMaHusA npocpeccuonanbﬂoﬁ o6nactu n/vunu obnacTtu o6yquvm,
B TOM 4Yucne Ha mexgucumniimnvHapHomMm ypoBHe

UO1nks2 - AHanu3upyeT u obpabatbiBaeT MHopMauulo No TeMaTUKe UCClefOBaHUA B BbiOpaHHOW oGnacTtu
HayK, B TOM Y1cre Ha MeXaUCLMNIIMHapHOM YPOBHe

He aHanusupyet u He | YacTuyHo AHanuaupyet n | Ha BbiIcCOKOM ypoOBHE
obpabatkiBaeT aHanuanpyet n | obpabaTtbiBaeT aHanuanpyet "
WHbopMaLmio no | obpabarbiBaet MHpopMaLmio no | obpabarbiBaet
AkTyanbHoCTb TemaTuke NHdopMaLnto no | TemaTtuke WHGopMaLuo no
BbIMYCKHOM uccreaoBaHust B | TemaTuke uccnenoBaHus B | TemaTtuke
KBanuduKaumMoHH | BbiOpaHHOM ob6nactu | uccnegoBaHust B | BbibpaHHOW o0b6nactu | uccrnegoBaHus B
on paboThbl Hayk, B TOM uucne Ha | BblbpaHHOM obnactu | Hayk, B TOM 4ucne Ha | BbibpaHHOW obnacTu
MEXONCUMNIMHAPHOM | HayK, B TOM YWCME Ha | MEXAUCLUMIMHApHO HayK, B TOM yucne Ha
ypOBHE MEXONCUMNIMHAPHOM | M YpOBHE MEeXONCUMMNINHAPHO
YPOBHE C owmbKamm M YPOBHE

NO2nks-2 - BoiGUpaeT akcnepMMeHTanbHbIe U pacyeTHO-TeopeTMYeckue MeToabl peLueHus n

ncxogs M3 MMerwLWnNXcda maTepuanbHbIX U BpeMeHHbIX pecypcoB

OCTaBfIeHHOM 3agauum,

He BblOMpaeT | BbibupaeT BbibupaeTt Ha BbICOKOM ypoBHe
3KCMepUMeHTanbHble 3KCMepUMEHTanbHbIe U | 3KCNepuMmeHTanbHble | BblibnpaeT
" pacyeTHO- | pac4eTHo- " pacyeTHO- | 3KCNepuMeHTanbHble
TeopeTnyeckue TeopeTnyeckue TeopeTuyeckune " pac4yeTHo-
OueHka meTogoB | MeToAbl pelleHust | metoabl pelleHust | meToAbl peLleHust | TeopeTnyeckue
uccrnenoBaHus nocTaBneHHon nocTaBneHHon nocTtaBneHHoOn mMeToAbl peLueHns
3agaun, wucxoas w3 | 3agaum ¢ owwmbkamu, | 3agadvn, uMcxogs U3 | MOCTaBIEHHOM
UMEIOLLIMXCS UCXOASt U3 NMEKLLMXCS | UMEIOLLIMXCS 3agayu, wucxogs wu3
MaTepuarnbHbIX u | maTepuanbHbIX 1 | MaTepuanbHbIX N | MmetLwmnxcs
BPEMEHHbIX PECYPCOB | BPEMEHHbIX PECYPCOB | BPEMEHHBIX PECYPCOB | MaTepuanbHbIX n
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| BpeMeHHbIX pecypcos

NA3nks-2 - PopMupyeT (paspabaTbiBaeT) NiiaH NpoBeAeHUs HAy4YHO-UccregoBaTeNIbCKUMX pa6oT

He cdopmupyeT | HYactuuHo copmupyet | dopmupyet B nonHom ob6beme
(pa3pabatbiBaeT) (paspabatbiBaeT) nnaH | (paspabatbiBaeT) dopmupyet
OueHka nnaH nNpoBefeHust | NPoBeAEeHNs  Hay4yHo- | nnad nposefeHus | (paspabaTbiBaeT)
pe3ynbTaToB Hay4Ho- nccrnepoBaTenbCKux Hay4Ho- nnaH nposeaeHns
pa6oThbl nccnegoBarternbCKux pabot nccnepoBaTenbCKUX Hay4Ho-
pabot pabot nccrneaoBaTenbCKnx
pabot

MKBe-3 CnocoGeH K opraHusauuun, npoeeaeHuUo U npeacraBlieHU0 CaMOCTOATEe IbHbIX uccnenoBaHMM B o6nactu

MUKpoOUuonorum

UO1nks-3 - MpumeHsieT 3HaHMe NPUHLMNOB CTPYKTYPHOMN U (DYHKLIMOHaNbLHOW OopraHu3aumMm MUKpoGuonorm4yeckmx,
6uonornyeckmx o6 LEKTOB U BUOXUMMYECKMX OCHOB UX (PYHKLMOHMPOBAHUS NPU peLieHUMU uccrnegoBaTenbCKux

3apad
He npumeHsieT 3HaHne | YacTuuHo n | JomkHbiM  obpa3om | Ha BbICOKOM YpoOBHe
NPUHLMNOB (bparMeHTapHO 3HaHWE | NMPUMEHSIET  3HaHWE | MPUMEHSIET  3HaHUe
CTPYKTYPHOW M | NpYHUMMOB NpVHLMNOB NPUHLMNOB
dYHKLMOHaNbHOM CTPYKTYPHOM W | CTPYKTYpHON M | CTPYKTYpHOM "
opraHusauuun YHKLMOHaNbHOM (OYHKLMOHaNbHON dYHKLMOHaNbHOM
A MUKpOBMONorMiyecknx, | opraHvsaumu opraHusauum opraHusauum
KTyanbHOCTb
BLINYCKHOM BGuonoruyeckmx MUKPOBMONOrMYeCcKknx, | MMKPOBMOMNOrMYECKMX | MUKPOBMOMNOrMYecKmx
KBANKUKALMOHH 06beKToB n | Guonormyeckmnx , ouonornyeckux | , BGuronornyecknx
7 A6OThI OMOXMMUNYECKMX OCHOB | OOBEKTOB 1 | o6bekToB 1 | 06beKTOB "
ounpa nx OMOXMMUNYECKNX OCHOB | BUOXMMUYECKMX BroxnMm4ecknx
DYHKLMOHNPOBaHWS nx OCHOB MX | OCHOB nx
npu peweHnn | PyHKLUMOHMPOBaHWS PYHKLUMOHUPOBAHUS DYHKLMOHNPOBaHWS
uccneaoBaTenbCKnx npu peLleHun | npwm peleHun | npu peLleHun
3agad uccnenoBaTenbCKux nccrneaoBaTenbCKux uccnenoBaTenbCKux
3agad 3agad 3agad

WA2nks-3 - MpodpeccnoHanbHO ncnonb3yeT CrIOXKHOe Hay4YyHOo-UccriefoBaTeNnbckoe o6opyaoBaHue AN nonyveHus
HOBbIX 3HaHUI O (PU3NKO-XMMUYECKUX MeXaHMU3Max
MUKPOGMONIOrMyeckMx 1 GUONOrMYeckux o6 LEKTOB B HOPMe U NpU NaTosnorum

(PYHKLIMOHUPOBaHMUS

OueHka meTon0oB
nccnenoBaHusa

He ncnonb3yet
CrnoXxHoe Hay4Ho-
uccrnegoBaTtenbckoe
obopynoBaHue  ans
nonyyeHus HOBBbIX
3HaHMM O  Un3uKo-
XMMUYECKNX
MexaHu3max
DYHKLMOHNPOBaHWS
MUKPOBMONOrM4yecKknx
" Buonornyeckmx
06beKkToB B HOpME U
npv naTonorun

dparmeHTapHo "
YaCTUYHO MCNosb3yeT
CrnoXxHoe Hay4HO-
uccrnegoBaTtenbckoe
obopyaoBaHue ans
nonyyeHus HOBBbIX
3HaHMM O  M3UKO-
XMMUYECKNX
MexaHu3max
DYHKLMOHNPOBaHWS
MUKPOBMONOrM4yeckmx
" Guonornyeckmx
OOBbEKTOB B HOPME U
npv naTonorun

MpodeccroHansHO
MCMOMb3yeT CIOXHOoe
Hay4Ho-
uccrnegoBaTenbckoe
obopynoBaHue  ans
nonyyeHns HOBBbIX
3HaHMM O (pu3sMKo-
XUMUYECKNX
MexaHu3max
PYHKUMOHUPOBaAHUS
MUKPOBMONOrm4eckmx
" Buonornyeckmx
06bEKTOB B HOpME U
npv naronorun

Ha BbICOKOM ypOBHE
npogeccrmoHanbHo
MCMOMnb3yeT CIOXHOE
Hay4Ho-
uccrnegoBaTtenbckoe
obopynoBaHne  Ans
nonyyeHus HOBBbIX
3HaHMM O  U3NKO-
XMMUYECKNX
MexaHu3Max
PYHKLMOHNPOBaHWS
MUKPOBMONOrM4yecKknx
" 6uonornyeckmx
0OBEKTOB B HOpME U
npv naTonoruu

UA3nks3 - MpeactaBnsieT pesynbTathl paboThl B YCTHOM (hopMe C UCMONb30BaHMEM Mpe3eHTauui Ha Hay4HbIX

CeMUuHapax,

KOH(hepeHUUsX pasfin4yHoro YPOBHA " Ivnn B pamkax AI/ICKyCCMVI Ha Hay4HbIX (Haquo-

npaKTqucmx) MeponpuaTuAaAX U rotToBuUT I'IyGHMKaLWIVI no pe3ynbTaTam paGOTbI B ¢hopme Te3nCoB AOKNanoB.,
KPaTKux COOGOLEeHNN 1 Hay4HbIX cTaTen B Hay4HbIX U3gaHunax

KauyecTtBO
odopmneHus BKP

He npegcTaensieT
pesynbTatbl paboThbl B
ycTHOW  ¢hopme C
UCMONb30BaHNEM

npeseHTaunmn Ha
Hay4HbIX CeMUHapax,
KOHepeHLmMaxX

pasnu4HOro ypoBHSA U
vinun B pamkax
OucKyccun Ha
Hay4HbIX (rayyHo-
NPaKTU4ECKNX)
MeponpuUATUSX n
rotoBUT  ny6nukauum
no pesynbTaTtam
pabotel B  dhopme
TE3MCOB  [AOKNafoB.,
KpaTKMX COOBLLEHNI 1
HayyHblX cTaTen B
Hay4HbIX U34aHNAX

C owmnbkamm
npencraensieT
pesynbTaTtbl paboTbl B
yCTHOMN dopme c
UCMONb30BaHNEM
npeseHTaunm Ha
Hay4HbIX CeMWHapax,
KOHepeHLmMaX

pasnu4yHOro YpoBHA W
vinun B pamkax
AVCKYCCUIN Ha Hay4HbIX

(Hay4Ho-
NPaKTU4ECKNX)
MeponpUATUSIX "
roToBUT  nyGnukauum
no pesynbTaTtam
pabotel B dopme
TesncoB [oKnanos,
KpaTKMxX COOBLLEHMIA 1
HayYHblX cTaTen B

Mpeacraenser
pesynbTaTtbl paboThbl
B YCTHOM @opme C
MCMNOmb30BaHNEM
npeseHTauunn Ha
Hay4HbIX CeMUHapax,
KOHepeHUmaxX

pPasnuYHOro ypoBHS U
vnn B pamkax
aunckyccun Ha
Hay4YHbIX (Hay4HO-
NPaKTUYECKNX)
MeponpuUATUSX "
rotoBUT nNy6nukaumn
no pesynbTaTtam
pabotel B dopme
TE3NCOB  [JOKMNajoB.,
KpaTKnx COOBLLEeHNI
M Hay4HbIX cTaten B
Hay4HbIX U3gaHnaX

Ha BbicokoM ypoBHe

npencraensieT
pesynbTaTtel paboThbl
B yCTHOM dopme C
UCMONb30BaHNEM

npeseHTaunm Ha
Hay4HbIX CeMuHapax,
KOHepeHLmMaX

pasnu4YHOro ypoBHS U
vinun B pamkax
OMCKyCcCumn Ha
Hay4HbIX (Hay4Ho-
NPaKTU4ECKNX)

MepOonpUATUSIX "
rotoBuT nybnukauum
no pesynbTatam
paboTel B  dopme
TE3MCOB  [OKMNazoB.,
KpaTkux coobLieHui
M Hay4HbIX CTaTen B
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| HayuHbIX n3gaHmsx

| Hay4HbIX M3gaHnax

NMKe-4 CnocoGeH Kk ¢hopMMpOBaHMIO HEOOXOAMMOM MeTOAUYEeCKOW [AOKYMeHTauuum no obpa3oBaTefibHbIM
nporpamMmmam B 0651aCTM MUKPOGMONOrMmM ¢ NnpuMeHeHeM MHMPOPMaLIMOHHbIX TEXHOJIOTUI

Uh1nks« - Pa3spabaTbiBaeT Hay4yHO-MeToAuYeckue U yyebHO-meToAM4YeCKMe MaTepuanbl, oGecneuyuBawolume
peanusaumio o6pasoBaTenibHbIX NporpamMmm

OemoHcTpupyeTt OemoHcTpupyeTt OemoHcTpupyeT OemoHcTpupyeTt
HernoHumaHve YOOBNETBOPUTENBHOE | XOpoLlee MOHVMMaHWe | MoHUMaHue BOMpoca,
BOMpoca, He | MOHMMaHWe BoOMpoca, | Bonpoca, Ha BbLICOKOM YPOBHE
paspabaTbiBaeT 4YacTU4HO paspabatbiBaeT paspabaTbiBaeT
Hay4YHO-MeToandeckue | paspabaTbiBaeTt Hay4Ho- Hay4Ho-

KauecTBo " y4ebHOo- | Hay4yHO-MeToauYeckne | MeToamdeckune n | meTogmyeckune 7
MeToanyeckne " y4yebHo- | y4yebHo- y4ebHo-

odopmneHus BKP
maTepwuarnbl, MeToAmn4ecKkne mMeToauyeckme MeToAmn4eckne
obGecneymBatoLLme maTepwuarnbl, martepwarnbl, maTepwuarnbl,
peanusauuio obecneumBatoLLme obecneuymBatoLme obecneumBatoLLme
o6pasoBaTenbHbIX peanusauuio peanusavuio peanusauuio
nporpamm o6pasoBaTernbHbIX obpaszoBaTenbHbIX o6pasoBaTernbHbIX
nporpamm nporpamm nporpamm

M02nke4 -
PYKOBOACTBOM chel

MpoBoaAuT oTQEenNbHbLIE BUAbI

yuYeBHbIX 3aHATMH

manucrta 6onee BbICOKOW KBanudukaumm

no 06pa3OBaT6ﬂbelM nporpammamMm noAa

LOemoHcTpupyeT OdemoHcTpupyeT OemoHcTpupyeT LdemoHcTpupyeT
HernoHVMaHue YAOBMETBOPUTENBHOE | XOpolUuee MOHUMaHue | MoHMMaHWe BOMpoca,
BOMpoOCa, He cnocobeH | NOHMMaHWe Bomnpoca, | Bonpoca, cnocobeH | cnocobeH NpoBoAUTb
Anpo6auusi u npoBOANTb cnocobeH MpoBOAUTL | NPOBOAUTL oTAenNbHble Bk
nyBnnkaums oTAenbHble BUAbI | OTAENbHbIE BUAbI | OTAEMNbHbIE B y4eBHbIX 3aHATUIA MO
peaynbTaTos y4eBHbIX 3aHATUI MO | y4ebHbIX 3aHATUN Mo | y4ebHbIX 3aHATMI no | obpasoBaTenbHbIM
paboTl, obpasoBaTenbHbIM obpasoBaTenbHbIM obpasoBaTenbHbIM nporpammam nog
nporpaMmam nog | nporpammam nop | mporpammam nog | pykoBOACTBOM
BHeApeHue PYKOBOACTBOM PYKOBOACTBOM PYKOBOACTBOM cneuunanucta 6onee
cneunanucta 6Gonee | cneumanucta Gonee | cneumanucta 6Gonee | BbICOKOW
BbICOKOW BbICOKOW BbICOKOW KBanudukaumm
KBanudukaumm KBanudukaumm KBanudgukaumm
UO3nkss - Wcnonb3yeT TexHM4Yeckue cpeacTBa MNOUCKa Hay4yHO-GMonoruyeckon (MUKpPOGMONOrMYecKom)

UHcpopMmauum B rnob6anbHbIX KOMMNbKTEPHbLIX CeTAX, yHUBepcalbHble NakeTbl MNPUKNaAHbIX KOMNObLHOTEPHbIX
nporpamm, cneunanm3npoBaHHbIe 6a3bl AaHHbIX

KauyecTtBO
odopmneHusa BKP

He ucnonbsyeT
TEXHUYecKue
cpencTea nomcka
Hay4Ho-
Bbuonoruyeckon
(MmkpoGuonoruyeckon
)  wunHopmaumm B
rno6anbHbix
KOMMbIOTEPHBIX CETSX,
yHMBepcarbHble
nakeTbl  MPUKIaaHbIX
KOMMbIOTEPHbIX
nporpamm,
crneumanuaMpoBaHHble

0asbl JaHHbIX

YactuyHo ucnonbayet
TeXHUYecKne cpeacTaa
rovcka Hay4Ho-
Ouonorunyeckom
(MmkpoGuonormyeckon
)  MHdopmMaunn B
rnobanbHbIX
KOMMbIOTEPHbIX CETSX,
yHUBepcarbHble
nakeTbl  MPUKNagHbIX
KOMIMbIOTEPHbIX
nporpamm,
creunanuapoBaHHble
0asbl AJaHHbIX

B nonHom o06beme
ucnonb3yet
TEXHUYEcKne
cpeAcTBa
Hay4HO-
ovonorn4yeckomn
(MnkpoGuronoruyecko
M) uWHdopmauum B
rnobanbHbIX
KOMMBIOTEPHbIX
ceTsx,
YHUBEpCarbHble
nakeTbl MPUKNaaHbIX
KOMMbITEPHbIX
nporpamm,
crneunanmavpoBaHHbl
e 6asbl AaHHbIX

Nnouncka

Ha BbiCOKOM ypOBHE
ucnonbyet
TEXHUYECKne
cpeacTea
Hay4Ho-
ouonornyeckon
(Mrkpobuonornyecko
n) wuWHdopmauunm B
rnodanbHbIX
KOMMbHOTEPHbIX
ceTsx,
YHMBEpCcarnbHble
nakeTbl MPUKNagHbIX
KOMMbIOTEPHBIX
nporpamm,
crneunanuavpoBaHHbl
e 6asbl JaHHbIX

noncka

MKB-5 CnocoGHOCTbIO MPUMEHATb 3HAaHUA M HaBbIKM B o6Gnactu

TEXHOJIOrNM, B TOM Yncrie reHOMHOro peaakTupoBaHus

pa3p360TKM n npMMeHeHnsA reHeTuU4ecKux

WO1nkes -

pegakTupoBaHusa B I'IpOdJECCVIOHaﬂbHOf"I AeATeNIbHOCTU

MpuMmeHseT 3HaHMA U HaBblKUW B obnactm Ouonorum wm MVIKpOﬁVIOﬂOI'VIVI Ans

reHOMHOro

AKTyanbHOCTb
BbIMYCKHOMN
KBanuduKkaumoHH
on paboTbl

He npumeHsieT 3HaHus
MU Haeblku B 06nactu

Guonorun "
Mukpobuonormm  gns
reHOMHOro
peAakTMpoBaHus B
npogeccrnoHanbHon
OesTenbHOCTH

YactuyHo "
dparmeHTapHo
NPUMEHSIET 3HaHWUa W
HaBblkh B obnactu
Guonorun "
Mukpobuonormm — ans
reHOMHOro
peAakTMpoBaHus B
npogeccrnoHanbHon
[esiTENbHOCTH

MpumeHsieT 3HaHUA ©
HaBblkn B obnacTtu
6uonorun "
Mukpobuonorum ans
reHOMHOro
pefakTMpoBaHua B
npodeccmoHanbHon
OeaTenbHOCTH

Ha BbICOKOM ypOBHE
NPUMEHSIET 3HaHUSA ”
HaBblku B obnacTtu
Guonorun 7
Mukpobuonormm  ans
reHOMHOro
pefakTMpoBaHus B
npodgeccrnoHanbHon
OesTenbHOCTH

U02nkss - PaspaGaTbiBaeT MeTOAMKM MPUMEHEHUS] TeHeTUYEeCKUX TEeXHOSOrui,

pegakTupoBaHusa B I'IpOdJECCVIOHaﬂbHOf"I AeATeNIbHOCTU

B TO

M 4Yucrne reHomMmHoro

He aspabaTbiBaeT | YacTnyHo PaspabaTbiBaeT Ha Bbicokom OBHE
OueHka meTon0oB pasp p yp
HeCnenoBaHNs METOANKN paspabaTbiBaeT METOANKN pa3pabaTbiBaeT

NpUMEeHeHUsI METOANKN NpYMeHeHUst METOANKN
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reHeTUYEeCKNxX
TEXHOMOorv, B TOM
yncne rEHOMHOrO
peAakTMpoBaHus B
npogeccrnoHanbHon
nesiTensbHOCTU

NpUMeHeHns
reHeTUYeCKnX
TEXHOMoOrnnM, B TOM
yucne reHOMHOro
peAakTpoBaHus B
npodeccrnoHanbHom
aeatenbHocTu

reHeTU4YeCcKnx
TEXHOMOrMM, B TOM
yncne reHOMHOro
pefakTMpoBaHus B
npodeccmoHanbHon
neaTenbHOCTH

NpUMeHeHns
reHeTUYEeCKnX

TEXHOMOrnn, B TOM
yucne reHOMHOro
pepfakTMpoBaHus B
npodeccrmoHanbHom
aeatensHocTu

NMKe-6 Cnocob6eH CcoBepLeHCTBOBaTb TeXHOJIorm4eckme npoueccbl npon3BoAacCTBa, ﬂO,D,GVIpaTb, ncnonb3oBatb u
oueHuBaTb NpPoAoOBONIbCTBEHHOE Cbipbe, nNulleBble AobGaBku u ynydyuwuTtenu ansa paspaﬁoTKM U npousBoacTBa
HOBbIX BUOOB NPOAYKTOB NUTAHUA

NO1nke-s - Pa3p363TblBaeT HOBble TeXHOJiorm4eckme pelueHus, TexHosmnormm, Buabl 060pynOBaHMil, cpeacTBa
aBToOMaTM3aumMm n MexaHusauum npou3BoaAcTBa U HOBble BUAbI NPOAYKTOB NUTAHUA XXMBOTHOIo NpoucxoXxgeHus
C y4eTOM NPMHUMNOB CTpaTerni4ecKoro nnaHnpoBaHus

He  paspabaTbiBaeT | YacTtuuHo PaspabaTbiBaeT Ha BbicokoM ypoBHe
HoBble pa3pabaTbiBaeT HOBble | HOBble paspabatbiBaeT
TexHonornyeckme TexHonornyeckme TeXHoMnorn4yeckme HOBblE
pelueHus, peLUeHnsl, TEXHONOrnK, | peLLeHus, TexHomnornyeckme
TexHomnornu, BMAabl | BUAbl 0BOpyaoBaHWSA, | TEXHOMOrMu, BMAbl | pelueHuns,
obopynoBaHus, cpeacTea obopynoBaHus, TEXHOMorunu, BMabl
cpeacTea aBTOMaTM3auum n | cpeactea obopynoBaHus,
OueHka aBTOMaTM3auum N | MexaHusaumu aBToMaTM3auum n | cpegctea
pPe3ynbTaToB MexaHu3auum npov3soacTea N | MexaHusauum aBTOMaTM3auum n
paboTLI npov3sBoacTBa n | HoBblE BMAbl | MPOM3BOACTBA n | MexaHusaumn
HoBble BMAObl | NMPOAYKTOB  MWUTaHUS | HOBble BMAbl | MpoM3BOACTBA n
NPOAYKTOB  MUTAHMUS | XXMBOTHOIO NpoAyKTOB  MUTaHWSA | HOBblE BMAbl
XXMBOTHOTIO NPOVCXOXAEHUS C | >XMBOTHOrO NPOAYKTOB  MUTaHWs
NPOVCXOXAEHUS C | ydyeTom NPUHLUMNOB | NPOUCXOXAEHUS C | XXMBOTHOrO
yyeToM NPUHUMMNOB | CTpaTerm4yeckoro yyeTOM  MPUHUMNOB | MPOUCXOXOEHUS c
cTpaTernyeckoro nnaHMpoBaHus cTpaTernyeckoro y4eToM  MPUHLMMNOB
nnaHMpoBaHus nnaHMpoBaHWs cTpaTernyeckoro
nnaHMpoBaHus
W02nkes - [MpoBoaut unccnegoBaHMA CBOMCTB MPOAOBOSNILCTBEHHOIO CbhIPbsi, MNUWEBLIX MaKpo- U

MUKPOUHIrpeaneHToB, TEeXHOJIOrM4YeckKux [o6GaBoOK M ynyql.umeneﬁ Aansa BblpaGOTKM NPOAYKTOB NUTaHuA
XXMBOTHOIO NPOUCXOXAEHUA C 3afAaHHbIM (hYHKLMOHANbHbLIM COCTaBOM U CBOMCTBaMMU

OueHka meTonoB
nccnenoBaHus

He nposoaut
nuccrnegoBaHus
CBOWNCTB
NPOAOBOSIbLCTBEHHOIO
Cbipbs, nULLEBbIX
MaKpo- "
MUWKPOWHIPEANEHTOB,
TEXHOMNOIMYECKNX
nobaBok "
ynyywmTenen ans
BbIpaboTKM MPOOYKTOB
NMATaHUS  KMBOTHOIO
NPOVCXOXAEHUSA c
3a4aHHbIM
yHKUMOHAMNBHBLIM
COCTaBOM "
cBoWcTBamMu

YacTnyHo  npoBoauT
nccnegoBaHus
CBOWNCTB
NPOAOBOSIbLCTBEHHOIO
Cbipbs, NULEBbIX
MaKpo- 7
MUWKPOWHIPEANEHTOB,
TEXHOMOTNYECKUX
nobaBok "
ynyywmTenen ans
BbIpaboTkM MPOAYKTOB
nuTaHns XWBOTHOIO
NPOVCXOXAEHUSA c
3a/aHHbIM
yHKUMOHAMNBbHBLIM
COCTaBOM [
cBoncTBamMm

MpoBogut
uccnenoBaHus
CBOWCTB
NPOAOBONBLCTBEHHOIO
CblpbS, NULLEBbIX
Makpo- "
MUKPOWHIPEaUEHTOB,
TEXHOMOIMYECKUX
nob6aBok "
ynyywmtenen ans
BbIpaboTKK
NPOAYKTOB  MUTaHWSA
XVMBOTHOTO

NPOUCXOXAEHNS c
3aaHHbIM
PYHKUMOHAMBHBLIM
COCTaBOM "
cBoKMCTBaMM

B nonHom ob6beme

nposoauT
nccnenoBaHus
CBOWNCTB
NPOAOBOSIbLCTBEHHOIO
Cbipbs, NULLIEBBLIX
MaKpo- 7
MUWKPOWHIPEANEHTOB,
TEXHOMOTNYECKUX
nobaBok [
ynyywmTenen ons
BblpaboTKK

NPOAYKTOB  MUTaHMUS
XWUBOTHOIO

NPOUCXOXAEHNS c
3a/aHHbIM
yHKUMOHAMNBbHBLIM
COCTaBOM 7
CBOMCTBaMM

MO3nks-s - OcyllecTBRNsieT KOPPEKTUPOBKY PeLenTypHO-KOMMOHEHTHbIX W TEeXHOSIOrMYeCKMX pelleHur npwu
NpoBeAeHUN NPOMbIWEHHbIX UCAbLITAHUIA MPOrpPecCUBHLIX TEXHONOMMn U HOBbIX BUAOB NMPOAYKTOB NUTaHUA
XUBOTHOrO MPOUCXOXAEHUS C y4eTOM ONTUMU3aL MK 3aTPaT M NOBbLILWEHUsI Ka4ecTBa NPOU3BOAUMON NPOAYKLMM

He ocyuwiecTenseT | YactuyHo Ocywectenser Ha BbicOkOM ypoBHe
KOPPEKTUPOBKY ocyuiecTenseT KOPPEKTUPOBKY ocyuiecTenseT
peuenTypHo- KOPPEKTUPOBKY peLenTypHo- KOPPEKTUPOBKY
KOMMOHEHTHbIX n | peuenTypHo- KOMTMOHEHTHbIX n | peuenTypHo-
TEXHOMOTNYECKNX KOMMOHEHTHbIX N | TEXHONMOrMYeCKNxX KOMMOHEHTHbIX n
peLueHunii npu | TEXHOMOTNYECKMX peLueHui npu | TEXHOMOTNYECKMX
OueHka nposeaeHuu peLueHunii npu | nposegeHUM peLueHui npu
pe3ynbTaToB NPOMBbILLIIEHHbIX nposeaeHun NPOMBILLIIEHHbIX nposeaeHuu
pa6oThbl ucnblTaHnn NPOMBbILLUAEHHBLIX ncnblTaHun NPOMBbILLIIEHHbIX
NPOrpeccuBHbIX ncnbITaHUA NpPOrpeccuBHbIX ncnbITaHUA
TEXHOMOTMN N HOBBIX | MPOrPECCUBHBIX TEXHOMOTMN W HOBBIX | MPOrPECCUBHBIX
BMOB NPOAYKTOB | TEXHOMOTMN W HOBbIX | BUAOB NPOAYKTOB | TEXHOMOIMA U HOBbIX
MUTaHWS  >XMBOTHOTO | BMAOB NPOAYKTOB | MUTaHWA  >XMBOTHOTO | BMAOB NPOAYyKTOB
NPOVCXOXAEHUS C | NUTaHUSi  XXMBOTHOTO | NPOUCXOXAEHUS C | NUTaHUSI  XXMBOTHOTO
y4€TOM ONTUMU3aLUMM | MPOUCXOXAEHUSI C | y4eToM ONTMMU3aUMU | NPOUCXOXOEHNS c

53



3aTpaTt uU noBbllIeHUA
Ka4yecTtBa

y4yeToMm ontumMmsaummn
3atpaTt U MNoBbIWEeHNA

3aTpaTt U NoBbILLIEHUA
Ka4vecTBa

y4yeToM onTuMmnsauunm
3aTtpaT U noBbIlLEeHNA

npou3BoaANMON KayecTBa npoussoanMoi KayecTBa
npoayKuum npou3BoaANMON npoayKLuum npou3BoaANMON
npoayKLUum npoayKLUum

Wh4nkes - BbisBnseT dakTopbl BNUAHUA
obopynoBaHUA Ha KOHKYPEHTOCMOCOGHOCTb, NOTpeGuTeNnbCkuMe KayecTBa NPOAYKTOB
NPOUCXOXAEHUSA, COCTAaB NPOU3BOACTBEHHbIX U HENPOU3BOACTBEHHbIX 3aTpaT

HOBbIX TE€XHOJIOIMW, HOBbLIX BUAOB CbipbA

n TexXHonorn4yeckoro
nMATaHUA XUBOTHOIO

TpyAa

npoucxoxaeHnsda ¢ y4eToM OCHOB MPOEKTH

Ooro ynpaBlieHusd, ynpaBlieHnsa puckamm um me

He BbisiBnsieT | C owwnbkamu | BoisiBnisieT  dpakTopbl | CaMoCTOSTENbHO U B
dhakTopbI BNUAHUS | BbISIBNSIET  (DaKTOPbl | BMUSIHUS HOBbLIX | MOSTHOM obbeme
HOBbIX  TEXHOMOIWiA, | BNUSIHUSA HOBbLIX | TEXHOMOIMIA, HOBBIX | BbISABNSET  (haKTOPbI
HOBbIX BUAOB CbIpbSi U | TEXHOMOIWIA, HOBbIX | BUOOB  CbIpbSl U | BNUSIHUS HOBbIX
TEXHOMOMMYecKoro BMOOB Cblpbs N | TEXHOMOrMYECcKoro TEXHOMOMMN,  HOBbIX
o6opyaoBaHus Ha | TeXHOMornyeckoro o6opynoBaHus Ha | BUOOB  Cbipbss MU
Anpo6auus u KOHKypeHTocnocobHoc | oGopydoBaHus Ha | KOHKYPEHTOCMOCOBHO | TeXHOMOrn4eckoro
nyBnMKaums Tb, MOTPEOUTENbCKUE | KOHKYPEHTOCMOCOOHOC | CTb, obopynoBaHus Ha
pesynLTaToB KayecTBa MpOAYKTOB | Tb, MoOTpeGuTenbckue | NoTpebuTenbckue KOHKYPEHTOCMOCOBHO
paGoTI, MUTAHUSI  >KMBOTHOTO | Ka4yecTBa  MPOAYKTOB | KayecTBa MNPOAYKTOB | CTb,
MPOUCXOXKAEHNS, MUTAHUS  KMBOTHOTO | MUTAHWUS  KMBOTHOTO | NMOTPEGUTENbLCKME
BHEApehue cocrtas NPOUCXOXKAEHUSA, NPOUCXOXAEHUS, KayecTBa MpPOAYKTOB
NPOM3BOACTBEHHLIX M | cocTas cocras MUTaHUS  XMBOTHOTO
HEMpPOU3BOACTBEHHBIX | MPOM3BOACTBEHHbLIX W | MPOWU3BOACTBEHHbLIX U | MPOUCXOXKOEHUS,
saTpar HEMpPOU3BOACTBEHHBIX | HEMPOWU3BOACTBEHHLIX | COCTaB
3artpat 3artpar NMPOU3BOACTBEHHbIX U
Henpou3BOACTBEHHbIX
3artpat
MO5nkss — [MMpoBoauT paboTbl NO BHEAPEHUIO HOBbLIX TEXHONMOrMM MNPOAYKTOB MWUTAHUA XUBOTHOFO

TOO4AMU OpraHusauuu

Anpo6Gauus n
nyoénukaumsa
pe3ynbTaToB
paboThbl,
BHeaApeHue

He npoBoaut paboTsl
Mo BHEAPEHUIO HOBbIX

TEXHOMNOrnn

NPOAYKTOB  MUTaHUs
XWBOTHOIO
NPOUCXOXAEHNS c
y4yeTom OCHOB
NPOEKTHOrO
ynpaBneHus,
ynpaBneHns puckamm
7 MeTodamu

opraHvsaumu Tpyaa

C olimbkamm
npoeoaut paboTbl Mo
BHEOPEHUIO HOBbIX
TEXHOMOri NPOaYKTOB
NMATaHUA  XUBOTHOIO
NMPOUCXOXAEHUS c
y4yeToM OCHOB
NPOEKTHOro
yrpaBreHus,
yrpaBreHnst puckamu
" MeToaamm
opraHusauuu Tpyaa

MpoBoanT paboTsbl No

BHEAPEHUIO HOBbIX
TEXHOMOMNM
NPOAYKTOB  MUTaHMUSA
KMBOTHOIO
NPOUCXOXAEHNS c
y4eTOM OCHOB
NPOEKTHOro
yrnpaBneHus,
yrpaBneH1s puckamm
7] MeToaamm

opraHvsauuu Tpyaa

Ha BbICOKOM YypOBHe
npoBoauT paBoTbl Mo

BHELPEHUIO HOBBIX
TEeXHOMNOrnmn
NpoayKTOB  MUTaHUs
XWUBOTHOIO
NPOUCXOXAEHNS c
y4yeTom OCHOB
NPOEKTHOro
ynpaBneHus,
ynpaBneHnst puckamm
7 MeToaamu

opraHusauuu Tpyaa

KayectBo 3awmntbl BKP

ypOBHVI OLIEHMBaHM1s M onucaHue nokasarenemn

Kpure-
pum YPOBEHb -
«HeyaoBneT-
BOPUTESIbHOY

HepocTaTouHbIN

Ba3oBbi ypoBeHb -
«ypoBneTBOPUTENLHO»

MoBbIWEeHHbIN YPOBEHbD -
«XOPOLLO»

MoBbIlWeHHbIM YPOBEHbD -

«OTIIUYHO»

KauyectBO
[oknaaa Ha
3acepgaHumn MK

ABTOp COBCEM He
OpueHTUpyeTcs B
TepMUHONOrMM paboThl,
3aLnTy CTPOUT He
CBSAI3HO, AonyckaeT
CYLLLECTBEHHbIE OLUNGKN

He4eTKo.

ABTOp, B Lenom, Bnageet
TEPMUHOIOIMMEN, HO JoMycKaeT
HETOYHOCTM ¥ OWNBKM Npur
TONIKOBAHUM OCHOBHBbIX
NOMOXEHWIN N pe3ynbTaToB
paboTbl. 3awmTa, npowna
cbMBYUMBO, HEYBEPEHHO U

ABTOp JOCTaTOYHO YBEPEHHO
BnageeT TepMUHOMOIMen,
3aLMTYy CTPOUT CBSA3AHO, HO
[0nycKaeT He3HayYnTenbHbIe
HETOYHOCTM NpU OTBETAX.
Wcnonb3yeT HarnagHbIn
marepwan.

ABTOp yBEpeHHO BnageeT
TEPMUHOIOMEN, 3aLLmnTy
CTPOWT CBA3AHO, UCMOSb3yeT
HarnmsgHbI MaTepuan:
npe3eHTaLumn, Cxemsl,
Tabnuukl 1 ap.

yneHoB K

HOCTb OTBETOB Ha
BOMpPOCHLI

MpaBunbHOCTL U
aprymeHTupoBaH

ABTOp OBHapyxuBaeT
HeyMeHWe NpUMEHSTb
nosly4YeHHble 3HaHWs B
OTBeTax Ha BOMpOChI

ABTOp nokasan cnabyo
OPWEHTUPOBKY B TEX MOHATUSAX,
TEepMUHaX, KOTopble UCMOoMNb3yeT
B cBOeW paboTte, n
3aTpyAHsaeTca B oTBETax Ha
Bonpockl YneHos MOK.

ABTOp [OCTATO4HO YBEPEHHO
BrnageeT coaepkaHnem
paboTbl, B OCHOBHOM,
OoTBeYaeT Ha NocTaBlieHHbIe
BOMPOCSHI, HO JoMnycKaeT
He3HauMTenbHble HETOYHOCTU
npu oTBETAX.

ABTOp yBEepEHHO MokasbiBaeT
CBOIO TOYKY 3peHus,
onupasich Ha
COOTBETCTBYHOLLME
TEOpEeTUYECKVE MOSIOKEHUS,
rpaMoTHO M coaepXKaTeribHo
OTBeYaeT Ha NoCTaBreHHble
BOMPOCHI.
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ABTOp OBHapyxwvBaeT ABTOp JoMnycKkaeT HETOYHOCTU U | ABTOpP JOCTaTOYHO YBEPEHHO | ABTOpP yBEPEHHO
1] s HenoHnmaHue OLLNBKM npu TONTIKOBaHUU ocyulecTensaeT ocyulecTendaeT
E g < cogepxaTtesibHbIX OCHOB OCHOBHBbIX MOSTOXEHWUI U conep)KaTeanbM aHanus CpaBHUTENbHO-
= é 5|8 obnactn pe3ynbTaToB paboTbl, HE UMEET | TEOPETUYECKUX UCTOUHUKOB, conocTaBuTENbHbIN aHanu3
= g9 npodeccnoHanbHon COGCTBEHHOM TOYKUN 3pEHUsT Ha HO JonyckaeT oTAernbHble pasHbIX TEOPETUYECKNX
= 8 O 4| AeATernbHOCTU N np06nemy ncecnenoBaHua. HETO4YHOCTU B nogxoAoB, npakTtuyeckas
&S § 'ql:_a HeyMeHue NpUMeHsTb TeopeTn4eckom yacTb BKP BbinonHeHa
g ° 90 5 nosny4vyeHHble 3HaHUA Ha oboCHOBaHUN UNn aonylieHbl Ka4eCcTBEHHO N Ha BbICOKOM
E -g- | NpaKkTuke. OTCTynneHua B I'IpaKTVNeCKOVI YpOBHe.
& 2 4acTu OT 3aKOHOB
KOMMO3ULMNOHHOIO peLlueHuns.
a ABTOp OBHapyxvBaeT ABTOp, B Llenom, Bnageet ABTOp fOCTaTOMHO YBEpeHHO | ABTOp yBepeHHO Brnageet
ﬁ HenoHnvaHue copgepXxaHnem pa60TbI, HO npu BrageeT cogepXXaHnem cogepxaHnem paGOTbI,
c & matepuanos BKP u 3TOM nokasan crabyto MaTepuanoB paboTbl, HO nokKasblBaeT CBOIO TOUKY
E,[ : g NposiBNsieT HeyMeHne OPWEHTUPOBKY B TEX MOHATUAX, foryckaeT oTAaerbHble 3peHuns, onmpasicb Ha
Lg % (E NPUMEHATDL NOoNy4YeHHbIe TepMUHaXx, KOTopble NCNOSb3yeT HEeTOYHOCTW Npu 3aLuunTe COOTBETCTBYHOLLME
3 g 8 mMaTepuanbl gaxe c B cBoel paborte. MNpaktnyeckass | BKP. MNpaktuyeckas yactb TeopeTUYecKne NONOXKEHUS.
= NMOMOLLLbIO YIIEHOB yacTb BKP BbinonHeHa BKP BbinonHeHa
s KOMUCCcuu. Heka4yeCTBEHHO KayeCcTBeHHO
OueHo4HbIn nuct BKP
no HanpasneHuto noarotoBku/cneynanbHocTu 06.04.01 buonorusa
Homep PopmynmnpoBKa KOMNETEHLNN Pasgen | ®MO ®UNO crypeHta | PUO cTyaeHTa
KOMMeTeH BKP cTyaeHTa
unn
CnocobeH ocyLLEeCTBNATL KPUTUYECKUIA aHaNn3 1
YK-1 Npo6neMHbIX CUTyaLMiA Ha OCHOBE CUCTEMHOIO 2
noaxoaa, BblpabaTbiBaTh CTPATErMIO AENCTBUN
yK-2 CnocobeH ynpaBnaTb MPOEKTOM Ha BCEX dTanax ero 2
XW3HEHHOro UuKna
CnocobeH opraHn3oBbIBaTb U PyKOBOAUTL paboTom 3
YK-3 KOMaHZbl, BbipabaTbiBasi KOMaHAHYH cTpaTernto ans 4
OOCTUXEHUS NOCTaBNeHHON Lenu
CnocobeH NpUMEHSITb COBPEMEHHbIE 4
VK-4 KOMMYHUKaTUBHbIE TEXHOMNOMMK, B TOM YnCne Ha
WMHOCTPaHHOM(bIX) A3blke(ax), AN akageMmn4eckoro u
npodeccrMoHansHoro B3avMoAencTBnst
CnocobeH aHannsmpoBaTb 1 y4nTbiBaTb 1
YK-5 pa3Hoob6pasune KynbTyp B MPOLLECCE MEXKYNbTYPHOrO
B3aMMOAeuncTeus
CnocobeH onpeaensaTb U peanu3oBbiBaTbh 1
YK-6 NpUopuTETLI COGCTBEHHOW AEATENBHOCTM U CMOCOObI
€€ COBEpPLUEHCTBOBAHWUS HA OCHOBE CaMOOLIEHKN
CnocobeH MCnonb3oBaThb " npUMeHaTb 1
yHAaMeHTanbHble Guonornyeckue npeacTaBneHus 3
OrnK-1 N COBpeMeHHble MeTodonornyeckue noaxoabl Ans
NMOCTAHOBKM W pELUEeHUs HOBbIX HeCcTaHOapTHbIX
3agad B cdhepe npogpeccroHanbHON AeaTeNbHOCTU
CnocobeH TBOPYECKN ncnonb3oBaThb B 1
npod)eccrnoHanbHom AesATenbHOCTH 3HaHus 2
OriK-2 dyHOaMeHTanbHbIX W NPUKNagHbIX  pasgenos
OVNCUMNINH (moaynen), onpegensoLwmnx
HanpaBneHHOCTb NPorpaMMbl MarncTpaTypbl
CnocobeH ncnonb3oBaTb unocodckme KoHLenumm 1
€CTEeCTBO3HaHWsT W MOHUMaHWe  COBPEMEHHbIX 2
OrK-3 6uocepHbIX MPOLIECCOB ANSt CUCTEMHOWN OLIEHKU U 3
nporHosa paseBuTMa cdepbl nNpodeccnoHanbHoOn
0esATernbHOCTU
CnocobeH yyacTBoBaTb B npoeeneHnn 2
39KOMorm4yeckomn 3KCNepTU3bl TepputTopun "
OrkK-4 akBaTopui, a TaKke TEeXHOMNOrMyeckux Npou3BOACTB
C MCnonb3oBaHNEM GUONOMMYECKMX METOL0B OLIEHKM
3KONorM4yeckomn u bruonormvyeckon 6e3onacHoCTM
CnocobeH y4yacTBOBaTb B CO34aHUM M peanusaumu 2
ONK-5 HOBbIX TexHosrormm B cdepe I'IpO(*)eCCVIOHaJ'IbHOIZI 3
0eATenbHOCTM U KOHTPOMe WX  3KONOorM4yeckon
6e30nacHOCTY C MCNOMb30BaHNEM XUBbIX OOBEKTOB
ONK-6 CnocobeH TBOPYECKU NPUMEHsITb " 3
MOAMDULMPOBATL  COBPEMEHHbIE  KOMMbIOTEPHbIE 4
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TexHonornv, paboTatb C nNpodeccMoHanbHbIMU 5
6a3zamu JaHHbIX, NpodeccmoHanbHO OOpMIATL U
npeacTaBnsATb pe3ynbTaTbl HOBbIX pa3paboTok
CnocobeH B cdepe cBoelt NpodeCCUOHanbHOM 1
OesTenbHOCTH CaMOCTOSTENbHO onpenensaTtb 2
cTpatermto 1 npobnematuky  MUCCrefoBaHW, 3
OnK-7 NPUHMMaTb peLUeHnsi, B TOM YMCrne MHHOBaLMOHHbIE,
BbIOMpaTh U MoAUMULMpPOBaTbL METOAbI, OTBEYaTb 3a
KayecTBO paboT M BHeApeHMEe WX pe3ynbTaToB,
obecneumBaTb Mepbl Npon3BOACTBEHHOM
6e30nacHOCTV NPV peLLEeHUN KOHKPETHOW 3aga4u
CnocobeH ucnonb3oBaTb COBpPEMEHHYI0 2
uccregoBaTenbCKyto annaparypy n 3
OrK-8 BbIYUCINNTENBHYIO TEXHUKY ans peLlueHus
WHHOBALUMOHHLIX 3adady B  NpodeCcCUoHanbLHON
[esiTENbHOCTH
CnocobeH opraHuM3oBbIBaTb M YNPaBnsiTb Hay4HO- 1
uccregoBartensckumy pabotamm, B TOM 4yucne npu 2
MKe-1 npoBeAeHnm 3KCMEPVMEHTOB, odopmneHun 3
pauMoHanu3aTopcknux NPeAnoXeHUA n 3asBOK Ha
n3o0peTeHus
CnocobeH nnaHnpoBaTb paboTy u BbIGMpaThb 1
MeTOAbl peLLEHUS] UCCneoBaTeNbCKUX 3a4au 2
MKg-2 a[eKBaTHO NOCTaBMNEHHbIM LIENSIM C Y4ETOM 3
LLUMPOKOro NOHMMaHuUsi NpodpeccrmoHanbHom obnacTu
n/vnn obnactn obyyeHusi, B TOM Yncne Ha
MEXONCUMNINHAPHOM YPOBHE
CnocobeH K opraHusaumm, NpoBeAEHUIO 1 1
NKe-3 npencTaBneHNI0 CaMOCTOATENbHbIX 2
uccregoBaHuii B obrnactn MMKpobromnorum 5
CnocobeH K  ¢opmumpoBaHnio  Heobxogumon 4
K4 METOAMYECKON AOKYMEHTaLMM No 06pasoBaTenbHbIM 5
nporpammam B obnactu  Mukpobuonormm  c
npUMeHeHNneM MHOPMALMOHHBLIX TEXHOMOIUIA
CnocoGHOCTEI MPUMEHSITb  3HAHWS U HaBblkM B 1
[Ke-5 obnactu p?3pa6OTKM U MPUMEHEHUSA TEeHETUYECKNX 2
TEXHOMOTUI, B TOM uncne reHOMHOro
peAakTMpoBaHus
CrnocobeH  COBEpLUEHCTBOBATb  TEXHONOIMYeCcKne 2
npoueccol NpOn3BOACTBA, noabvpars, 3
MKs-6 ucrnonb3oBaTeb W OUEHUBATb MNPOJOBONLCTBEHHOE 4
cblpbe, nuvweBble [06aBKM W ynydqwuTenu Ans
paspaboTkM U  NPOM3BOACTBA HOBbIX  BWAOB
NPOAYKTOB NUTaHWSA
CpegHuin
YPOB€Hb
ccdopmup
OBaHHOCT
n
KoMneTeH
L,
OLeHKa
CBOAHbIN oueHOo4YHbIN nuct MNIK
KomneTeHuuu Mpencepatens UYnen MK UYnen MK UYnen MK UYneHn MK
rak (®10) (®10) (®10) (®10)
(®PK0)
YK-1
YK-2
YK-3
YK-4
YK-5
YK-6
OnK-1
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OriK-2

OnK-3

OnK-4

OrK-5

OrK-6

OnK-7

OnK-8

MNKe-1

MNKs-2

MNKse-3

NKe-4

NKe-5

MNKs-6

CpenHee
3HA4YeHUe OLEHKMU

WToroBasi oueHka

4. TunoBble KOHTPONbHbIE 3aA4aHNUs UNU UHbIe MaTepuanbl, HeobxoauMblie AnA
OLIeHKN pe3ynbTaToB OCBOEHUs1 0Gpa3oBaTeNibHOM NporpaMmbi

4.1 l'ocyaapCTBEHHbIN 3K3aMeH (Npy Hanuyumn B y4ebHOM nnaHe)

ﬂepequb KOHTPOJIbHbIX 3a4aHUM UNN UHbIX MaTepuanoB, BbIHOCUMbIX ANA NPOBEepPKU

Ha rocyaapCTtBeHHOM J3K3aMeHe

«CoBpeMeHHble Npobnembl buonornn»

4.1.1 TecTbl (TecTOBbIE 3afaHusA)
4.1.1.1 YK-2 CnocobeH ynpaesisimb MpPoOeKmMoM Ha 8Cex amarnax e20 XU3HEeHHO20

yukna

Ne
3afaHua

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

CrneundUYHOCTb FreHETUYECKOro Koda COCTOMUT B:

A KOOVMpPOBaHNM aMUHOKMCIIOT Gonee YemM OBYMSI pasnuyHbIMU TpUNneTamu;
B KoaupoBaHUM KaXAbIM TPUNNETOM TONbLKO OAHOW aMUHOKUCHNOTLI;

B Hanu4yuu eanHOro Koga Ans BCeX XUBYLLMX Ha 3eMIle CYLLEeCTB.

.BbIpoXOeHHOCTb reHeTUYeckoro koaa — aTo:

A KogupoBaHue oaHUM TPUMNIETOM TONbKO OAHON aMUHOKUCTIOTHI;

B KoavpoBaHue ogHUM TPUNNETOM OAHOW NTMBO HECKOMNBbKMX aMUHOKUCTIOT;
B koguMpoBaHue 0gHON aMUHOKMUCIIOThLI HECKOMLKMMU TpUnneTamm

YHuBepCcanbHOCTb reHeTUYECKOro koga — aTo:

A Hanuune eauHoro Koga Ans BCeX CyLeCTB Ha 3emne;

B KoavpoBaHue ogHUM TPUNNETOM OAHOW MO0 HECKOMNBbKMX aMUHOKUCIIOT;
B koaupoBaHue 0HOW aMUHOKMUCIIOThI HECKOMBKUMU TPUMNeTamu.

BTtopuuHas ctpyktypa OHK 6bina oTkpbiTa:
A HaTtaHcom 1 Cmutom

B YoTrcoHom n Kpukom

B OBepu, Mak-Jleogom n Mak-Kaptun

K nepsuyHou CTpykTypHOM opraHunsaumm AHK oTHocuTCS:

A TpexmepHasi cnvpans;

b oBe koMnnemMeHTapHble Apyr ApYry aHTunapannenbHble NONMHYKNeOTUAHbIE Lenu;
B nonuHykneoTtugHas uenb.
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4.1.2 Bonpocbl
4.1.2.1 YK-2 CnocobeH ynpaesisimb MPOEKMoOM Ha 8Cex amarnax e20 XU3HEeHHO20

yukna
Ne HaumeHoBaHune Bonpoca
3agaHuna

1 Mmo6anbHble npobnembl 6uonorum XXI Beka
OrtBeT: K rnobanbHeiM npobnemam 6uonorum XXI Beka MOXXHO OTHECTU CrieaytoLLme:
NcyesHoBeHMe BUOOB: YCKOPEHHOE WCYE3HOBEHWE MHOMMX BUOOB >KMBOTHBIX M PacTeHUn M3-3a
aHTPOMOreHHOro BO34eNCTBUSA, U3MEHEHUS KNUMaTa, 3arpsi3HeHnst U NoTepy MecT obutaHus.
M3meHeHne knumata: rnobanbHoe noTenneHne, U3MeHeHNe OCaaKoB, yyalleHne aKCTpeMarbHbIX
NOroAHbIX SIBMIEHU, yrpo3a Ansd 3KOCUCTEM 1 YenoBeYecTBa.
3arpsisHeHWe OKpyXalllen cpedbl: BbIOPOCbI TOKCUYHBIX BeLLECTB, MNNACTUKOBblIE OTXOAbI,
3arpsi3HeHune BoAbl, NOYBLI U BO34yXa, Yrpo3a AN XXUBbIX OPraHM3MOB 1 340POBbs YernoBeka.
PacnpocTpaHeHve UWHMEKUMOHHbIX 6GonesHen: anuaemuu, nNaHAemMun, pacnpocTpaHeHue
aHTUOMOTNKOPE3NCTEHTHbIX LUTAMMOB, Yrpo3a A5 300POBbS YENOoBeKa U XNBOTHBIX.
Hepoctatok nuwiuy: yBenuyeHWe MUPOBOTO HaceneHusl, yMeHbLUEeHWE MoAOPOAHbIX 3eMenb,
N3MeHeHue Knumara, yrposa Ans npoaoBONbCTBEHHON 6e30nacHOCTY.
BruoTexHonorm u reHHas WHXeHepusi: 3TUYECKME U IKONOrmyeckue npobrembl, BO3MOXHbIE
nocneacTBus Ansi OKpyxatoLlen cpebl

2 OCHOBHbIE OTKPbITUSI BO BTOPOW NosnoBuHe XX Beka
OrtBeT: Bo BTOpon nonosuHe XX Beka ObINIO MHOMO 3HAYUTENbHbLIX HAaY4HbIX OTKPbLITUA. HekoTopble
N3 HUX BKITHOYaloT:
OHK ctpyktypa: B 1953 rogy [xenmc BatcoH u ®paHcuc Kpuk oTkpbinu ctpyktypy OHK, yto
NPUBENO K HOBbIM OTKPbITUSIM B FEeHETUKE 1 Bronoruu.
KBaHTOBasi MexaHuka: pa3BuMTUE KBAHTOBOW MEXaHWKU MPUBENO K HOBbIM TEXHOMOIMSM, TakuM Kak
nasepbl U KOMMbIOTEPHI.
Kocmunueckass spa: B 1957 rogy 6bin 3anyweH MNepBbii MCKYCCTBEHHbIN CNYTHUK 3eMnn, 4To
NpVBENO K HOBbIM OTKPbLITUSIM B KOCMUYECKOW HayKe U TEXHOMOrnu.
MHTepHeT: B 1960-x rogax Obina co3gaHa nepBasi KOMMNbOTEPHASA CeTb, YTO MPUBENIO K PasBUTUIO
MHTepHeTa n undpoBon apbl.
leHHas wnHxeHepus: B 1973 rogy 6bina cosgaHa nepsasi pekombuHaHTHas [OHK, yto npueeno k
PasBUTUIO TEHHOW NHXEHEPUU 1 DMOTEXHONOIMUN.

3 PaboTbl no pacwmngpoBKe reHoMa YenoBeka PpacTEHUN N KNBOTHBIX.
OTBeT: aclncpoBKa reHoMa YernoBeka, PaCTEHUN U XXMBOTHbIX Obina 3HauYNTENbHbLIM JOCTKEHEM
B Hay4HbIX uccnenoBaHusax. HekoTopsle 13 paboT No paclumMdpoBKe reHoMa BKITHYatoT:
MpoekT NeHoma yenoseka (Human Genome Project): 3TOT MexayHapoaHbI NPOEKT, 3anyLLeHHbIN
B 1990 roay, umen Lenb MOMHOCTLIO paclumMdpoBaTbh reHeTUYecKkyro MHdopmauuio venoseka. B
2003 rogy 6b1n0 06BLABNEHO O 3aBepLUEHWN NPOEKTa, YTO NO3BOMWIMO UCCNeaoBaTensiM nydwle
MOHSATb CTPYKTYPY U OYHKLIMIO FEHOB YernoBeka.
PacwundpoBka reHoma pactenun: B 2000 rogy 6bin 3aBepLUeH MPOEKT MO paclunMgpOBKE reHoma
mMozenu pacteHusi Arabidopsis thaliana. 910 6bin NnepBbIN paclIMGPOBAHHbBIA FEHOM pPacTEeHUs, YTO
no3sonumno 6onee getanbHO U3y4nTb MEXAHW3Mbl POCTa U Pa3BUTMS PacTEHWN.
PacwndpoBka reHoma >XMBOTHbIX: B TeyeHMe nocnegHuMx pJecATunetTuii Obinv NpoBeAeHbI
MHOXECTBO MCCrefoBaHUA MO pacluMgpoBKE FTEHOMOB Pa3fIMYHbIX XMBOTHbIX, BKIHOYas MbILEN,
cobak, KopoB, CBUHEN M OpYrMX BMAOB. JTU UCCNEOBaHUS MO3BOMMMM Nyylle MOHATL 3BOMIOLMIO,
3[10POBbE U XapaKTePUCTUKM Pa3NUYHbIX BUOOB XUBOTHbIX.
PacwndpoBka reHOMOB 4enoBeka, pacTeHUN U XMBOTHbIX OTKpblfia HOBble BO3MOXHOCTWU Afis
Bronormyecknx nccnefoBaHUn, MeauLmMHbl, CENbCKOro XO03aNCTBa N COXPaHEHWUs1 BUOOB.

4 CosfgaHne HOBbIX (hOPM 3YKApPUOTUYECKUX OPraHN3MOB C PEKOHCTPYMPOBAHHBIMU FrEHOMaMMU.

OrtBeT:

Cos3gaHve HOBbIX (QOPM  3YKapUOTUYECKUX OpPraHM3MOB C PEKOHCTPYMPOBAHHBLIMW FEeHOMamu
ABMNSETCA aKTMBHOM OOMacTbi MCCregoBaHUM B COBPEMEHHOW FEHETUKe M GuotexHonornm. JT1oT
NpoLEeCcC M3BECTEH KaK CMHTETMYECKas BMONOrnst UM reHOMHasi MHXeHepUs.

OgHuUM 13 BaXHbIX AOCTWXKEHWA B 3TOM o6ractu ObiNo co3gaHue MnepBOoro CUHTETUYECKOTO
OakTepmanbHoro reHoma B 2010 rogy. YYeHble MCMOMb30BanuM crneunanbHbI KOMMNbIOTEPHbIN
anropuTm Ans cuHTe3a XpoMocombl 6aktepun Mycoplasma mycoides, a 3aTem BHeCnM ee B gpyryto
BakTeputo, 4TO NPMBENO K CO34aHMI0 HOBOW XXU3HM.

Llenb co3gaHnsa HOBbIX POPM 3yKapUOTUYECKNX OPraHU3MOB C PEKOHCTPYMPOBAHHLIMU reHoMamu
3aknio4aeTcs B NOHUMaHUKN (PYHKLMN FEHOB, UCCNeA0OBaHMN MeXaHU3MOB pa3BuUTusa 1 GonesHewn, a
Takke paspaboTke HOBbIX METOAOB NPOM3BOACTBA U BUOTEXHONOrNK
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Co3pgaHne HOBbIX (hOpM 3yKapMOTUYECKMX OPraHN3MOB C PEKOHCTPYMPOBAHHBLIMW FEHOMaMMN MOXET
BKITHOYaTb pasnunyHble MeToabl:

- UCMONb30BaHNE WHCTPYMEHTOB FEeHHOM MHXeHepun, Takmx kak CRISPR/Cas9, 4Ttobbl yaanuTs,
3amMeHWTb Unu JobaBuTb onpegeneHHbIe reHbl UM FTeHeTUYeCKne nocnegoBaTenbHOCTY;

-MeTOAbl KNMOHUPOBaHWS;

MeTogbl TpaHcreHesa.

YnyJlweHne pacTteHuin NyTém TpaHcreHesa. [epbuumngoycTonymnBblie copTa pacTeHUIA.

OTBeT: Yny4yweHne pacTeHMn NnyTeM TpaHCreHesa - 39TO MPOLECC BHECEHUS TEHETUYECKUX
M3MEHEHU B pacTeHust NyTeM BBEAEHWs FeHOB U3 ApYrux opraHuamoB. TpaHcreHes nos3sonsieT
co3aBaTb HOBble COpPTa pPacTeHWW C XKernaTerbHbIMW CBOWCTBaMM, TakMMK Kak YCTOMYMBOCTb K
H6onesHsiM, BpeaguTensim unu repbuumngam.

OaouH n3 Hambonee pacnpoCTpaHeHHbIX MPUMEPOB TpaHCreHe3a B pacCTEHUsX - Co3faHue
repouumMaoycTonumBbIX COpToB. epbuumabl - 3TO XMMUYecKkue BellecTBa, WCMonb3yemble Ans
YHUUTOXXEHMS COPHSIKOB WM APYrnX HexenaTenbHbIX pacTeHuin. OgHako, HekoTopble repbuumapl
TakKe MOryT MOBPEeAUTb LieNeBble KyNbTYPHbIE pacTeHuS.

YTtobbl co3gatb repbuumngoycTonuMBbIE COpTa pacTeHWi, YYeHble BBOOAT B TE€HOM pacTeHUs
crneumanbHbI TeH, KOTOpPbIN koaupyeT 6enok, cnocobHbI paspylaTtb repouuma. 3To no3BonseT
pacTeHU0 BbDKUTb Npu  006paboTke repOuuMaomM, B TO BpPeEMS KaK COPHSKA W gpyrve
HexenaTenbHble pacTeHus nornbatot.

MpenmyLLecTBO repbmuMgoyCTONYNBBLIX COPTOB PacTEHWIA 3aKNoYaeTCsi B TOM, YTO OHU NMO3BONST
depmepam 6Honee 3hp(PEKTUBHO KOHTPONMMPOBATb COPHSAKU W YyBENUUMBATb YPOXaMHOCTb. OHu
TakkKe MOryT YMeHblUUTb WCNOMb30BaHWe repbuumMaoB M CHU3UTb HeraTvBHOe BO3AENCTBUE Ha
OKpYXatoLLyto cpeay.

OpHako, crnefyeT OTMETUTb, YTO UCMONb30BaHWE FreHeTUYeCcKn MOAUMUUMPOBAHHBLIX OPraHn3MoB
(TMO), Bkniovasa repbuumMooycTonuMBble COpTa pacTeHur, BbidbiBaeT pAebaTbl U Bbi3biBaeT
onpegerneHHble onaceHust B OTHOWeEHMM 6e30nMacHOCTM M 3KoNorMdeckux nocrneacTeun. MNMoatomy
CTpOrve NpOTOKOMbI Y perynupoBaHve NpUMEHSTCA A58 OueHKM 1 KoHTpons TMO.

4.1.3 TecTbl (TecTOBbIE 3afaHus)
4.1.3.1 OIl1K-1 CnocobeH ucnonb3oeamb U MNPUMEHsIMb (yHOaMeHmasnbHbIe

6uosiozuvyeckue npedcmaesieHUs1 U coepeMeHHble MemodosiocuyecKkue nooxoodbi OJisi
nocmaHoO8KU U peweHUsi Ho8bIXx HecmaHOapmHbix 3ada4y e cghepe npogheccuoHasibHOU
desmenbHocmu

Ne
3agaHusa

TecToBOe 3agaHWe C BapnaHTamMn OTBETOB U NpaBUibHbIMU OTBETaMMU

1

darn pasmHoXalTCs B KreTKax:
A PacTteHun

B Baktepuun

B »K1MBOTHbIX

BellecTBa, kOTOpble BXOAAT B COCTaB BUpyca
A Benku

B AT®

B.Bona

MpencTaBUTENN HEKNETOYHBLIX (POPM KU3HM — 3TO
A Baktepun

B MNMpnoHbI

B LinaHobakrtepun

BupycHasa 4YacTtuua HasbiBaeTcsl
A MpwuoH

B BupuoH

B UHTpOH

HykneoTtng — aTo MOHOMeEp
A Gerkos;

B HyKnenHoBbIX KUCNOT;
B xupoB.

4.1.4 Bonpochl
4.1.4.1 OIl1K-1 CnocobeH ucnonb3oeamb U MNPUMEHsIMb (yHOamMeHmasnbHbIe

6uosiozuvyeckue npedcmaesieHUs1 U coepeMeHHble MemodosiocuyecKkue nooxoobi OJisi
nocmaHo8KU U peweHUs HO8bIX HecmaHOapmMHbIx 3aday e cghepe npogheccuoHasibHOU
desmenbHocmu
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Ne
3afaHus

HanmeHoBaHue Bonpoca

1

Ycnexn XpoMOCOMHOW NHXeHepun

OTBeT: XpPOMOCOMHAas WHXEHepus - 3TO OTHOCUTENbHO HOBOE HarpasfneHue B
BuoTexHonornm, KOTopoe MeeT NoTeHumnan Ans peweHns MHOrMx rnodarnbHbIX Npobnem,
Taknx Kak bonesHw, ronon, 3arpAs3HeHWe M U3MeHeHue KnumaTa. B Hactoswee Bpems
NPOBOAATCA MHOrOYUCIIEHHbIE UCCNEefOBaHNsS B 9TON 06MacTu, U HEKOTOPbIE U3 HUX YXKe
NpyBeENU K 3Ha4nTernbHbIM ycnexam. Hanpumep:

- CO30aHWe WCKYCCTBEHHbIX XPOMOCOM. OTW XPOMOCOMblI MOryT OblTb cneuuansHo
pa3paboTaHbl ANA BbINOMHEHUSA oOnpeferieHHbIX (YHKUUA, TakuxX Kak NpOu3BOLCTBO
nekapcTB unu BGUONOrMYecKoe OYULLIEHME OKpyKatlollen cpedbl. BoamoxHo, B Gyayuiem
OHM ByAyT MCNONb30BaTbCA ANA CO34aHWUS HOBbIX BUOOB PACTEHUA N XUBOTHbIX.

- co3gaHue HGakTepun, KoTopble MOryT NPOU3BOAUTL TOMMMBO U3 CONHEYHOro cBeTa. JTo
MOXET MOMOYb CHWU3WUTb 3aBUCMMOCTb OT HE(DTU U OPYrMX UCTOYHMKOB dHEPIrU, KOTOpPbIE
ABNATCH UCTOYHUKaMM 3arpsi3HEHUsT OKpy>KatoLLen cpeabl.

OpHako, kak M B nobon HoBoW 0BMNacTuU Haykn, ectb U pucku. HekoTopble y4veHble
onacalTCs,, 4YTO XPOMOCOMHAs WHXEHEepUsi MOXET TMpPMBECTU K HexXenaTeSbHbIM
nocneacTBmsM, TakMM Kak nosiBrneHve cynepbakrepui UnNn HeoXuaaHHbIX MyTauuin B
XMBbIX opraHuamax. [1o3ToMy BaXHO MPOBOAUTbL UCCREeAOBaHUSA U pa3paboTkM B 3TOM
061acTn C OCTOPOXKHOCTBIO U ATUMECKMMUN COOBPaKEHNSMN.

YnpaBneHve npoueccoMm passutusa (guddpepeHumpoBka TKaHeEW pacTeHus U CUCTEM
XNBOTHbIX)

OTBeT. YnpaBneHue npoLeccoM pas3BuTud, BkM4vas anddepeHumMaunto TKaHen
pacTeHUi U CUCTEM >KMBOTHBLIX, SBISIETCH CMOXHbIM W TWATENbHO perynupyemMbiM
npoueccom. OH OCyLLECTBAAETCA C NOMOLLLI Pa3fMYHbIX MOMEKYIAPHbLIX M KIETOYHbIX
MEXaHU3MOB.

B pacteHuax npouecc auddepeHuMaumm TKaHen CcBA3aH C  perynsumen reHHou
akcnpeccun. PactuTtenbHble TOPMOHBI, TakMe Kak ayKCWHbI, LUUTOKMHbI U rmb6epennuHbl,
UrparT BaXHYIO poslb B 3TOM npouecce. OHU KOHTPONUPYIOT OENEHNE N POCT KIETOK, a
Takke HanpaenalwT uX auddepeHunauuio B pasnuYHble TUMbl TKaHEW, Takue Kak
anngepmMuc, pnoama, Kcurema n MHorue gpyrue.

Y XMBOTHBbIX NpoLecc pasBuTUa U anddepeHumnaumm TKaHen TakKe KOHTponupyeTcs
MHOXXECTBOM CUrHasbHbIX MOMNEKyn u reHoB. OgHUM U3 KITHOYEBbIX MEXaHM3MOB SIBNSIETCS
npouecc aMOpPMOHAaNbHOIO pPasBUTUS, BKMNIOYaKLWMA 0O6pasoBaHMe TPeX 3apOAbllLEBLIX
NNCTKOB (3KTOOEPMbl, Me304epMbl U 3HAOAEPMbI), U3 KOTOPbIX 3aTemM opMupytoTca
pasniMyHble opraHbl U CUCTEMBI.

BaxxHyto pornb B ynpaBfeHun pasBuUTUEM UrpaloT TakKe CUrHanbHble MyTu, Takne Kak nyTu
Wnt, Notch n Hedgehog, koTopble perynupyloT pasnuyHble ctagum aunddepeHumnaum
KIeToK 1 (hopMmnpoBaHne opraHoB.

OpHako, TOYHble MexaHuM3Mbl YNpaBfieHMSI MPOLIECCOM pa3BUTUA [O KOHUA eule He
n3y4yeHbl. ccnegoBaHusa B aTon obnactyu npogomkarTtces, n 6onee nonHoe noHMMaHue
3TUX MNPOLECCOB MOXET MNPUBECTM K HOBbIM METOo4aM KOHTPOMS WM  MaHUNynsumm
pa3BUTUEM TKAHEWN B PACTEHUSAX U XXMBOTHbIX

TpaHcreHHble pacTeHust U cpefa oGuTaHUs YernoBeka

OTBeT: TpaHCreHHble pacTeHusi - 3TO pacTeHusi, KoTopble ObiMM MOAUMULMPOBAHbI
reHeTUYeckn Ansi NoNyvYeHus xenaemMbiX CBOWCTB, TakMX Kak YCTOMYMBOCTb K GOMNE3HsimM
WM NOBbILWEHHAst MNPOAYKTMBHOCTb. OHM MOryT ObiTb WCMNOMb30BaHbl B CENbCKOM
XO35IMCTBE A1 MOBbILLEHMS YPOXKAWHOCTM U YNyYLEHUS KaYecTBa NPoayKLUN.

OpHako, TpaHCreHHble pacTeHNs UMET CBOM NpeuMyLLecTBa 1 HegocTaTku. B yacTHocTy,
€CTb OMaceHusi OTHOCUTENbHO BO3AENCTBUS TPAHCTEHHbIX pacTeHWin Ha cpeny obuTaHus
yernoBeka: 1. BO3MOXHOCTb nepefayn reHeTUYeckn MOAMPULMPOBaAHHbLIX OPraHM3MoB B
OKpY>KaloLLylo cpedy. OTO MOXET NPOU30MTU Yepes Mbifibly UM CEMEHA, KOTOpble MOryT
pacnpocTpaHsATbCst Ha OonbluMe pacCcTOsiHUSA U MOTyT mnonagaTb B MULLY XKMBOTHLIM U
nogaMm. OgHako, Mo MHEHMI0 GONbLUMHCTBA 3KCMEPTOB, BEPOSITHOCTb TakoW nepepayu
FeHOB OYeHb HU3KA; 2. BO3MOXXHOCTb BO3HMKHOBEHMSI HOBbIX annepruyecknx peakuui Ha
NPOAYKTbl, MOMyYEeHHble W3 TPaHCreHHbIX pacTeHuin. OgHako, MO MHEHUI0 3KCMepToB,
TWaTenbHOe TECTUPOBaHME M KOHTPOSb KayecTBa MPOAYKUUM AOMKHbI MUHMMU3MPOBATb
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3TOT pUCK; 3. UCMOMb30BaHNE TPAHCrEHHbIX PACTEHUN MOXET MPUBECTU K YMEHbLUEHUIO
OnopasHoobpasns u noBpexaeHunto akocucteMm. OgHako, npaBuIibHOE MCMONb30BaHWE
TPaAHCreHHbIX PacTEHUA MOXET MOMOYb YIyYlWMWUTb 3KOHOMUYeckoe 6narococTosiHve u
obecneuntb NPOAOBONbLCTBEHHYKD 6e3onacHoCTb 6e3 HeratMBHOrO BUSHUS  Ha
OKpYXatoLLyto cpeay.

CosgaHune HOBbIX MCKYCCTBEHHbIX FEHOMOB

OtBeT: KoHuUenuusa co3gaHUA HOBbIX WCKYCCTBEHHbIX FEHOMOB BKNoYaeT B cebs
MCNoNb30BaHWEe CUHTETMYeckon Ouonormm ana  paspabotkm wn  mogudukaumm
reHeTM4yecKon MHopMaLnmn opraHM3MoB. OTO NO3BOSSAET co3daBaTb reHOMbI, KOTOpbIE He
CyLIeCTBYIOT B npupoae, Unn moanduumpoBaTth CyLLEeCTBYOWME reHOMbl AN npuaaHus
MM HOBbIX CBONCTB NN OYHKLUNA.

OaHMM K3 KNoYeBbIX METOOOB B CO3[4aHUU UCKYCCTBEHHbIX MEHOMOB SBMSIETCA CUHTE3
OHK. CuHTtes [HK - 31O npouecc xummyeckoro cosgaHus nocnegosatensHocten OHK B
nabopartopun. Y4eHble MOryT MPOEKTMPOBATb W CUHTE3MpoBaTb cneuundunyeckne
nocnegoBatenbHocTn [OHK, Bkntoyas reHbl, NpoMOTOpbl U Apyrve (yHKLUMOHanNbHbIE
anemeHTbl. 3aTemM 3TU nckycctBeHHble [OHK-dparmeHTbl MoryT ObiTb BHECEHbI B XXMBblE
KNeTKu, rae OHW MHTErPUPYIOTCHA B FTEHOM N HAaYMHAOT PYHKLMOHMPOBATb.

Cos3agaHune UCKYCCTBEHHbIX FEHOMOB UMEET LUMPOKUIA NOoTeHUMan npuMmeHeHus. Hanpumep,
yyeHble co3faBaTb DakTepumn, KOTOpble CUHTE3MPYIOT MofesHble XMMUYECKne BeluecTBa
(nekapctBa, nnactuk unu 6uotonnmeo). OHM Takke MOryT MoamduumnpoBaTb pacTeHust
AN NOBbILEHMA YPOXanMHOCTK, YCTOMYMBOCTU K BGONME3HAM Mnu CTpeccy, a Takke Ans
yny4LeHs NULLLEBLIX CBOWCTB.

OpHako cosgaHue MCKYCCTBEHHbIX FEHOMOB BbI3blBaeT psif 3TUYECKUX, couumanbHbIX U
6e3onacHOCTHbIX BOMpocOoB. Heobxoaumo TuwiaTtenbHoe TECTUPOBaHWME W OLEHKa
NOTEeHUManbHbIX PWUCKOB nepen OCBOOOXAEHWEM TaKMX OPraHU3MOB B OKPY>KAOLLYHO
cpedy. Takke BaXHO yyuTbiBaTb 3TUYECKME acnekTbl U obecneymBaTb NPO3PaYHOCTb U
OTKPbLITOCTb NMpu paboTe ¢ NCKYCCTBEHHLIMW FrEHOMaMM.

B uenowm, cosgaHne HOBbIX MCKYCCTBEHHbLIX FEHOMOB MNpeacTaBnsieT 6onbLlon noTeHunan
Ansa passuTua GuoTexHonornm, Ho TpebyeT OTBETCTBEHHOIO NoaxoAa U y4eta BO3MOXHbIX
PUCKOB M 3TUYECKMX aCMNeKTOB.

MpoGnembl KOppeKkuun 3TanoB pas3BUTUA

OtBeT: Koppekuua aTanoB pas3sutnd MoxeT OblTb Heobxoguma B crydae, ecnu
NPOUCXOOAT HapPYLIEHUss B HOPManbHOM XoAde pa3BuTUsA opraHusama. OfgHako, Koppekuums
3TanoB pa3BUTUS MOXET BbI3blBaTb cregytoLmne npobnemsi:

- pa3BuUTUE HexenaTtenbHbiX Nob6o4YHbIX acbdekToB. Hanpumep, ncnone3oBaHve ropMoHa
pocTa Anst CTUMYNSILMK poCcTa MOXET MPUBECTM K HeXernaTernbHOMY YCKOPEHUIO pocTa U
pasBUTMSA, YTO MOXET MOBMNUATL HA 340POBbLE M Bnarononyyme opraHnama.

- DONrocpoyHble HeraTuBHble MnocneacTsuns. M3ameHeHne HOpMarnbHOro xoda pas3BUTUSA
MOXeT MOBMWATb Ha 340poBbe W Gnarononyyune opraHu3ama B Oyayuiem. Hanpumep,
MCMoNb30BaHWe T[OPMOHOB AN CTUMyNAUMM pocTa Yy [JAeTel MOXeT MpuMBEeCTU K
YCKOPEHHOMY POCTY KOCTEN, YTO MOXET NPUBECTU K Npobriemam ¢ KocTsamu B byayLiem.

- 9TU4eckme n MoparsnbHble Npobnembl. HekoTopble MeTOAbI KOPPEKLMM 3TanoB pa3BuTUS
MOryT BbI3blBaTb 3TUYECKME BOMPOCHI, OCOOEHHO B Criyyasix, Koraa OHU UCNOMb3yTCA AN
N3MEeHEHNs1 PU3NYECKNX XapaKTEPUCTUK UM YMCTBEHHbIX CNOCOBHOCTEN YenoBeka.

B uenom, Koppekuus 3TanoB pasBUTUSS MOXET OblTb MNONE3HOM NS NeYeHus W
npegoTBpalleHns psiaa 3aboneBaHun U HapyLLEHUIN pa3BUTUS, HO TpebyeT TLaTenbHOro
064yMbIBaHWNSI U OLLEHKM NOTEHUMAaNbHbIX PUCKOB M NOGOYHBbIX 3dPeKTOB.

4.1.5 TecTbl (TeCTOBbIE 3a8aHUA)
4.1.5.1 OIlIK-2 CnocobeH meop4YecKu UCMO/b308amb 6 MNpPogheccuoHaslbHOU

dessmennbHOCMU 3HaHUsi (byHOaMeHMaslbHbIX U MPUKIadHbIX pa3denoe OuCUUMNIUH
(modyneli), onpedensrowux HanpasseHHOCMb rMpo2pamMmbl Ma2ucmpamypbl

Ne
3afaHusa

TecToBOe 3agaHWe C BapnaHTamMn OTBETOB U NpaBUibHbIMU OTBETaMMU

1

lMpoueccuHr — aTo:
A CuHtes PHK;
b Cospesanne PHK;
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B Co3speBaHune JHK.

Pennukaunsa — aTo:

A konupoBaHue [1HK ¢ o6pa3zoBaHueM 2-x UAEHTUYHbIX JOYEPHUX MOSIEKYI;
b npouecc nepenucekiBaHusa nHgopmauun ¢ AHK Ha PHK;

B npouecc cuHTesa Gernka.

B pennukaumm [JHK yyacTByeT COBOKYNMHOCTE (DEPMEHTOB 1 GENKOB. KOTOpbie 06Pa3yHoT:
A pennukaasy;

b pecTtpukTasy;

B pennucomy.

OCHOBHOWM hepMEHT pennmKaunm:;
A OHK-nonumepasa;

b renukasa;

B nurasa.

Hauyano pennukaumm cBsizaaHo ¢ 06pa3oBaHUEM:

A pennukauMoHHOW BUIKM U rMNas3kKa;

b npanmepos;

B dparmeHToB [JHK Ha BeayLen 1 oTcTaloLen Lenw.

4.1.6 Bonpochbl
4.1.6.1 OIlIK-2 CnocobeH meop4YecKu UCMO/b308amb 6 MNPogheccuoHasIbHOU

dessmennbHOCMU 3HaHUsi (hyHOamMeHMaslbHbIX U MPUKIadHbIX pa3denoe OuCUUMNIUH
(Modynell), onpedensowux HanpasseHHOCMb Mpo2pamMmMbl Ma2ucmpamypbl

Ne
3agaHusa

dopmynupoBka Bornpoca

1

MeTogonornyeckme OCTUXKEHUS Y NEPCMNEKTMBHbIE HanpaBieHnst GUoNorMn passnuTms

OTBeT: buonorusa passuTus - 310 obnacTts Gronorun, n3yyawLlas npoLecchl pasBnTUst OPraHN3mMoB
Ha MOMEKYNAPHOM, KNETOYHOM U OpraHM3MeHHOM YpOBHSX. B nocnegHve rogbl 6b1nm AOCTUIHYTHI
3HayuTenbHblE METOOONOrMyeckne AOOCTUXKEHUss B 93TOW o6nactn, a Takke BbISIBNEHbI
nepcrnekTUBHbIE HanpaBneHnsa NCCneaoBaHUN:

1. pa3BuTME HOBbIX TEXHOMOIMMN AMNS U3y4YeHUs MPOLLECCOB pa3BUTUSA Ha MOMEKYNSIPHOM YPOBHE.
Hanpumep, pa3sutve MeTOAOB OAHOKMETOYHOM reHoMukn u cekseHupoBaHus [OHK nossonsioT
n3yvyaTb reHeTu4Yeckne MexaHusmbl, nexatime B OCHOBE pa3BUTUS OPraHN3MOB.

2. pas3BuTME HOBbLIX METOOOB BM3yanusauMm W MapKUPOBKM KMETOK W TkaHew. Hanpuwmep,
ucnonb3oBaHne yopecLeHTHbIX OernkoB MO3BONSAET OTCMNEXMBaTb MNPOLECChl PasBUTUS Ha
KNEeTOYHOM YPOBHE M U3y4aTb POSib PA3fIMYHbIX reHOB 1 6eMnkoB B 3TMX Npoueccax.

3. U3y4YeHMe INUreHeTM4YecKux MexaHuamoB, ponn MUKpoPHK B perynsumm passutusa, a Takke
n3yyeHune B3aMMOOENCTBUS MEXAY reHaMu N OKpyKatoLen cpeon BO BpeMS pasBUTUA.

B uenom, metogonornyeckne AOCTMKEHWS U NEPCMeKTMBHbIE HanpaBrieHWst B1Monornm pasBuTus
OTKPbIBalOT HOBblE BO3MOXHOCTU Afs MOHUMaHWS MPOLECCOB Pas3BUTUS OPraHM3MOB UM MOTYT
NpMBECTM K pa3paboTke HOBbIX METOAOB fieYeH s U NPOOUNakTUkM 3aboneBaHni.

Mpobnembl Buonorum pas3suTUs

OTBeT: buornorusa pasBuTnsa crtankMBaeTcs C psiAoM npobrem 1 BbI3OBOB, KOTOPbIE OrpaHN4YnBaroT
NoSIHOE MOHMMaHue U OObSACHEHME NPOLECCOB pPa3BUTUS OpraHM3amoB. HekoTopble M3 OCHOBHbIX
npo6rem BKNKOYaIOT:

1. CnoxHocTb n MHoroo6pasue: Baaumoaencreme reHeTudeckon MHpopMaLmm, CUrHanbHbIX NyTemn
N OKpyXKatoLLiel cpeabl CO34aeT CINOXHbIE CETU, KOTOPbIE CMOXHO pas3ragaTh U NOHATL.

2. HepgocTaToK akcnepuMMeHTasnbHbIX MoAesnien: B HEeKoTopbIX Cryyasx OTCYTCTBYOT noaxogdiume
3KCMepUMEHTanbHble MOAENW AN M3YYeHUs OnpederieHHbIX acrnekToB passBuTus. Hanpumep,
uccnegoBaHue pasBUTUSA YeroBeka OrpaHMYeHO 3TUYECKUMM OrpaHUYEeHUsIMU, YTO 3aTPYAHSIET
NnpoBefeHNEe SKCMEPUMEHTOB.

3. WHTepnpetauua pgaHHbix: O6paboTka w MHTepnpeTauus OonblMX OOBEMOB AaHHbIX,
NOMy4YeHHbIX MPU U3ydeHUU pPa3BUTUS OPraHU3MOoB, SIBNSIETCA CHOXHOW 3agadven. Heobxooumbl
HOBble METOAbI U UHCTPYMEHTbI ANsi aHanM3a AaHHbIX U BbISIBNEHWS CBS3EN M 3aKOHOMEPHOCTEN.

4. B3aumogenctene reHoB M OKpyxawLlen cpefpbl: Pa3sutne opraHusMoB 3aBUCUT HE TOMbKO OT
reHeTnyeckon nHdopmaLmMm, HO 1 OT B3aUMOLENCTBUSA C OKpyxatowen cpefon. NoHMmaHme atoro
CINOXHOro B3anmMoaencTBusa npeactaBnseT 3HauuTenbHyo npobnemy ans 6Monorum passuTums.

5. Otunuyeckme Bonpochkl: MccnepoBaHuss B obnactu OGuMonorMn pasBuUTUSA TakkKe Bbi3blBaOT
3TUYECKMEe BOMPOCHI, OCOBEHHO Korga peyb MAET O MaHUMYIAUUMN FEHETUYECKUM MaTepuanom unm
NCNosib30BaHUN 3MOPUMOHOB AN1S UCCneaoBaTenbCKUX Lienen.

6. OTn npobnembl NpoAoMmKaT CTUMYNMPOBaThL MCCrefoBaHWsl B obractu Guonorum passutums,
MOCKOJIbKY Y4eHble CTPEMSATCHA paclMpUTb Hale MOHUMaHWe MNpPOLEeCcCOoB, NeXallMx B OCHOBE
pas3BUTUS OpraHM3MOB.

62




BoO3HMKHOBEHME rEHEeTUYECKOrO Koaa

OtBeT: BO3HMKHOBEHME TEHETUYECKOrO Koda SBMSETCH OAHUM M3 PyHAAMeHTanbHbIX BONPOCOB B
Oovonoruun. 'eHeTudecknin Kog npenctaenseTr cobon Habop npaBus, MO KOTOpPbIM MHOpMauus,
3aKoaupoBaHHasA B reHeTudeckonm wmatepum (Hanpumep, OHK wnm PHK), nepeBogutcs B
nocriefoBaTefnlbHOCTb aMUHOKMCIIOT, 00pasysi 6enku.

CyuwiectByeT HECKONMbKO TMMOTe3 O MPOUCXOXKAEHUW FeHeTM4eckoro koda: 1. reHeTu4eckui Ko
BO3HWK B pe3ynbTare 3BOMOLUMM N eCcTeCTBEHHOro otbopa. CormacHo 3Toun runotese, npocTenne
POPMbI KU3HM UCMOSb30BaNN NPUMUTUBHLIE POPMbI FEHETUYECKOTO KOAA, KOTOPLIN CO BpEMEHEM
ctan 6onee CNoXHbIM Y YHUBEPCANbHBLIM.

2. F'eHeTnYeCKMIn KOA4 MOr BO3HUKHYTb Bnarogapsi XMMUYECKMM CBOWCTBAM HEKOTOPbLIX MOJSEKYI,
TaKMX Kak aMUHOKUCIIOTbI M HykneoTuabl. BaaumopenctBne 3TMX MOMEKYN MO0 MPUBECTM K
YCTaHOBMEHUIO CNeuMdUYECKNX CBSA3EN MeXOy HyKneoTuaamMu M aMUHOKMcnoTamu, copmupys
reHeTU4eCcKnii Koa.

OpgHako, TOYHbI MEXaHW3M BO3HUKHOBEHWSI FEHETUYECKOrO KoAda A0 CUMX MOp OCTaeTcs NpeaMeToMm
uccnegoBaHunm un pebatoB. HecMoTpss Ha 93TO, M3y4yeHME MPOUCXOXKOEHWS U 3BOSIOLUU
reHeTUYecKoro koga VMMeeT BaXHOe 3HavyeHue AMfs MOHWMaHMS OCHOBHbIX MPUHUMMOB KU3HU Y
pa3BUTMS OPraHN3MOB.

Ponb mukpoPHK B asontoumu

OtBeT: MukpoPHK - 310 HeGonbLlume monekyrnbl PHK, KoTopble nrpatoT BaXKHYH posib B perynsiymm
aKcnpeccumn reHoB. HepaBHue nccnefoBaHMs MokasbiBakoT, YTO MUKPOPHK Takke MoryT urpaTb
BaXKHY0 pOnb B 9BOMIOL MU OPraHU3MOB.

MexaHunambl BnusaHus MukpoPHK Ha aBonoumio: 1. Perynauus reHoB, OTBETCTBEHHbIX 3a
pasnuyHble acnekTbl pas3BuTua opraHnamos. MukpoPHK mMoryT BNuATe Ha SKCnpeccuio 3TUX reHoB
W, crefoBaTenbHO, Ha pasnuuHble (PeHOTUNUYECKUE XapaKTepUCTUKU opraHuaMa. OTO MOXeT
NPUBOAUTL K UBMEHEHUSAM B (peHOTUNE, KOTOopble MOryT BbiTb YHacneAoBaHbl NOTOMKaMU.

2. CnocobHocTbio MMkpoPHK perynMpoBaTth SKCNPECCUo reHoB, CBA3aHHbIX C UMMYHHOW CUCTEMOW.
MwukpoPHK moryT nomo4yb opraHmsmam agantMpoBaTbCs K HOBbIM YCIOBUSIM OKpYXXatoLlen cpeabl 1
OopoTbCA C MHPEKUUAMU U OPYTMMU OONE3HAMM.

3. Yuactne mukpoPHK B npoueccax ropmsoHTanbHOro nepeHoca reHoB. HekoTopble MukpoPHK
MOTyT nepefaBaTbCAd MeXAy OpraHu3Mamy pasHbIX BUOOB W BNUSATbL Ha WX eHoTunudeckue
XapaKTePUCTUKN.

Taknm obGpasom, nsydyeHue MUKpoPHK MoxeT momoub nydlle MNOHSATb Mnpouecchl 3BOMOLUA U
agjanTtauuu.

PHK-nHTepdepeHuns

OtBeT: PHK-mHTepdepeHuma (RNAI) - 3To MexaHu3Mm perynsiuMm reHHOW 3KCMPEeCCUM, KOTOpbIf
ucnonb3yet Hebonblune AByxuenoyeuHble Monekynsl PHK, HasbiBaemble uHTepdepupyrowmumm
PHK (siRNA), ons 6nokupoBKun aKCnpeccum KOHKPETHbIX FEHOB.

RNAi 6bina otkpbiTa B Havyane 2000-x rogoB M C Tex nNop ctana MOLUHbIM MHCTPYMEHTOM B
Buronorum, No3BoNSAKLWMM UCCNEeAoBaTb POSib KOHKPETHBIX FEHOB B pasfMyHbIX Mpoueccax, Takunx
KaK pasBuTMe, UMMYHUTET U OHKOreHe3. OTOT MeTo Takke MOXET ObITb MCMONb30BaH AN NeYeHns
onpederneHHbIx 3aboneBaHnin, Takux Kak pak.

MexaHuam RNAIi 3akniovyaetcs B Tom, 4to SIRNA cBfA3biBaeTcsa C  komnnekcom ©6enkos,
Ha3biBaemMbiM RISC, 1 Hanpaensetca k MPHK reHa, KOTopbIi HYy»HO 3aTywmnTb. SiIRNA obpasyeTt
napy ¢ mPHK n RISC paspesaetr MPHK Ha mecTe napHon cBSA3M, YTO NPUBOAUT K BMOKUpPOBKE
TpaHcnsumm 6enka n3 3Toro reHa.

RNAi moxeT 6bITb MCNoNb30BaHa Ans U3yv4eHus (PYHKLMM KOHKPETHbIX reHOB U AN nomcka HOBbIX
MuleHen Ans Tepanuu 3aboneBaHun. OpgHako RNAI mmeeT CBOM OrpaHuWYeHusi, TakuMe Kak
HecneungunyHOCTbL 1 BO3MOXHOCTb BbI3BaTb HexernaTenbHble adekTel. HecmoTps Ha 310, RNAI
OCTaeTcsi MOLUHbIM  MHCTPYMEHTOM ANs  WUCCMeAOoBaHuh U noTeHUManbHO MoXeT ObiTb
MCNonb30BaHa B MEAMNLMHCKOV NPaKTuke B Oyayuiem.

«OcHoOBbI Hay4HoO-uccrnepnoBarten bCKOWN OeATeNnbHOCTU»

4.1.7 TecTbl (TecTOBbIE 3afaHusA)
4.1.7.1 YK-1 CnocobeH ocywecmesiimb Kpumu4yeckuli aHasu3 npobrieMHbIX

cumyauua Ha OCHOB8e cucmeMHOo20 nodxodaa, 8blp863MbleaMb cmpameecuro delicmeul

Ne TecToBOE 3ajaHne C BapmaHTaMmn OTBETOB U NpaBUJIbHbIMKX OTBETaMU
3a4aHnga
1 .Hay4Hoe nccnepgoBaHue HaumMHaeTcs C:
a) CUHTe3a;
6) 0606LLEeHNI;
B) BbIBOL0B;
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r) npo6nemMHoON cuTyauum.

MpeomeT nccnegoBaHusa npencraBnsieT cobon:

a) HEKOTOPYH CTOPOHY, rpaHb 06 bEKTa UccnenoBaHUA, HEeM3BECTHOE B U3BECTHOM;

0) sBNeHue, NpeaMeT, Ha KOTOPbLIN HanpaBneHa Kakasi-nmbo AeATeNbHOCTb;

B) TO, Ha YTO HarnpaBlieHa MbICIb, YTO COCTaBIISIET €€ COAEP)KaHNE UMM Ha YTO HarpaBJIEHO Kakoe-
TO AENCTBUE;

r) NpoLecc nnu siBfieHne, nopoxaaroLiee npobnemMHyo cutTyaumio 1 B3SToe nccregosaTenem ansi
N3y4eHusl.

CpeAacrteamu nccrnefoBaHusi BbICTYNatoT:

a) MeToabl UCCrNeaoBaHus;

©) 3agaum nccnenosaHus;

B) MaTepuan uccrnenoBaHus;

r) MTHCTPYMeHTanbHble cpeacTBa (ayano- u BUAeOTeXHUKA, KaTanoXHasa KapTo4vka u gp.).

MonyyeHne HOBOro TEOPETUYECKOro pedyrbTaTta — 3To:
a) 3agava uccnefoBaHus;

©) rmnoTesa uccnegoBaHus;

B) 0OBEKT MccnenoBaHus;

r) uenb uccrneaoBaHUs.

3agayn uccnegoBaHus — 3TO:

a) Te NPOMeXyTOo4YHble AeNCTBUA, KOTOPble HE06X0AUMO OCYLLECTBUTb Ha NYTU [OCTUXEHUSA
uenw;

©0) nony4yeHne HOBOro TEOPETUYECKOrO pe3ynbTaTa;

B) MaTepuanbl, COCTaBnsitoLLme akTU4eckyto 06nacTb NCCneaoBaHuns;

) MHCTPYMEHTAanbHblE CPEACTBA UCCNEOOBAHNS.

4.1.8 Bonpochbl
4.1.8.1 YK-1 CnocobeH ocywecmesisimb Kpumu4eckull aHanu3 npobrieMHbIX

cumyauua Ha OCHOB8€e cuCmeMHOo20 nModxodaa, 8blp863MbleaMb cmpameecuro deticmeul

Ne
3afaHua

HanmeHoBaHune Bonpoca

1

KpaTkas uctopusi pasBuTua Hayku. Ponb oTeyecTBeHHbIX YYyeHbiXx B pa3paboTke MeTOAOoB
nuccnenoBaHus.

OTBeT:

Hayka pasBrBanacb Ha NPOTSXKEHUWN ThICAYENETUA 1 NpoLuna ANUTeNbHbIN NyTb OT NEPBODLITHLIX
HabnogeHUn OO0 COBpeMeHHoW HayyHon metogonoruu. B [OpesHen [peuun OGbinu 3anoxeHsbl
OCHOBbI Hay4yHoro mMetoda, a B CpegHue Beka Hayka pasBuBanacb B pamKax pPermrnosHomn
dunocodun. B anoxy lNpoceelieHns Hayka cTana pas3BMBaTbCA Kak CaMOCTOsiTeNibHasi obnactb
3HaHus, a B XIX Beke Hay4Hble OTKPbITUSI CTanu ABuraterieM 3KOHOMUYECKOrO U TEXHOMOTMYECKOro
nporpecca.

OTeyecTBEHHbIE YYEHbIE Chirpanu BaXHyl ponb B pa3paboTke MeTodoB uccrnegoBaHus. Tak, M.B.
JIoMOHOCOB BHEC 3HauuTenbHbIN BKNag B pasBuUTUE XUMUKM, U3MKM U acTpoHomuK, a A.M.
ByTnepoB OTKpbIT MHOXECTBO OpraHU4eckux coeauMHeHun u paspabortan knaccudukalmo
Xumuyeckmx coegmHeHun. B Havyane XX Beka ydenble W.I1. Masnos n H.W. BaBunos cpoenanu
BaXKHble OTKPbITUS B 06nactu mnsnonorum n cenekumm pacteHunin cootsetctseHHo. B CCCP 6bino
CO3[1aHO MHOXECTBO Hay4HbIX WMHCTUTYTOB U nabopaTopuii, rae npoBOAUNUCL UCCMeAoBaHUSA Mo
pasnuyHbIM 06NacTsiM HayKu.

CerogHs Hayka npoaornkaeT pas3BMBaTbCA W BHOCUTb BaXHbIA BKMag B 3KOHOMUYECKUA WU
coumanbHbIi  nporpecc. Poccunckne y4yeHble nNpoAorkalwT ObiTb aKTMBHBIMU - yYacCTHUKaMM
MMPOBOrO HayyHoro coobliectBa W MpoAoKalT AenaTb BaXHble OTKPbITUA B PasfuyHbIX
0bnacTsx HayKu.

OpraHusauus n ceTb HaydHbIX yupexaeHun Poccun.

OtBeT: OpraHnsaLmsa 1 ceTb Hay4HbIX yupexaeHun Poccuu BknovaeT B cebsd MHOXECTBO HayYHbIX
WHCTUTYTOB, akageMwui HayK, YHMBEPCUTETOB W [ApPYrMX HayyHblX oOpraHusauun. HaydHble
nuccnegoBaHus NpoBOAATCA NO pa3nuyHbiM 06nacTsM Hayku, BKoYas ouaunky, Xxmmuio, Gruonoruio,
MeauLUMHY, MHPOPMATUKY 1 MHOTUE ApYyrue.

OpHoM M3 OCHOBHbIX HayudHbIX OpraHusaumn B Poccum ssnsietca Poccuiickas akagemusi Hayk
(PAH), koTopas 6bina ocHoBaHa B 1724 rogy v BKNtoYaeT B cebs1 MHOXECTBO Hay4YHbIX UHCTUTYTOB
n LeHTpoB no Bcen Poccuun. Kpome Toro, B Poccum ecTb MHOXECTBO YHMBEPCUTETOB, KOTOPbIE
NPOBOAAT HayYHble UCCNEeOBaHMSA U UMEIOT CBOW Hay4yHble NHCTUTYThI U nabopaTopun.
CyuwiectByeT TakKe MHOXECTBO rOCyJapCTBEHHbIX M YaCTHbIX HAy4HbIX OpraHu3auun, KoTopble
3aHMMalTCA HayyYHbIMWM UCCMedoBaHMAMW WM pa3paboTkamy B pasfuyHbIX 0BnacTax Hayku wu
TEXHOMNOrMn. Hekotopble M3 3TUX opraHusauui BktodawT degepanbHoe areHTCTBO MO Hayke u
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WHHOBaLMAM, POHO COAENCTBUA pasBUTUIO Marnbix (opM nNpeanpusaTuid B Hay4HO-TEXHUYECKON
chepe, Poccunckyto hoHOOBYHO KOMMAHUIO U MHOTME Apyrue.

CeTb Hay4HbIX yuypexgeHun Poccun mmeeT 3HauuTENbHbBIM MOTeHUMan AN pasBUTUS Hay4HbIX
uccnegoBaHM M TexHorormdeckoro nporpecca. OpgHako, kak M B JobOM Opyron crpaHe,
cywiectByeT HeobOX0OMMOCTb B JalbHeWWweM pasBuTUM U MOAEPHU3aUUM CUCTEMbI Hay4HbIX
uccrnegoBaHUM M CO34aHUM YCMOBUWA ANS NPUBIIEYEHUS TanaHTNMBLIX YYEHbIX U WHBECTULWA B
HayKy.

OCHOBHbIE NMOHATUS N TEPMUHbI: HAOMOAEHWE, SKCNEPUMEHT, BapuaHT, MOBTOPHOCTb, NMOBTOPEHUE.
Nx Buabl

OTtBeT: HabniogeHne - 3TO npouecc cucTtemaTUyeckoro cbopa MHGOpMaUUM O SABMEHUNAX WIK
obbekTax 6e3 BMeLlaTeNnbLCTBA UM KOHTPOMSA Hag HUMK. B Hay4HbIX uccrnenoBaHusx HabnogeHme
No3BoMsieT NONy4nTb AaHHbIE O HAOMNAaeMbIX SABMEHUSIX UM OObEKTAX, a TaKKe BbISIBUTL CBSA3U U
3aKOHOMEPHOCTU. PasnunyatoT HaTypHOE, CTPYKTYPUPOBAHHOE M cUCTEMATMYECKOE HabnoaeH e.
OKCMEPUMEHT - 3TO KOHTPONMPYEMOE WUCCrefoBaHMe, B KOTOPOM MPOBOAATCS CheuuansHo
OpraHM3oBaHHbIE YCMOBUS ONA WU3YYEHWUs BIIMAHWMS OOHOW WIM HECKOSTbKUX MEePEeMEHHbIX Ha
uccregyembin - OObEKT unNM  siBNeHue. OKCMEepUMEHT MNO3BONAeT YCTaHOBUTb  MPUYUHHO-
CneAcTBEHHbIE CBSA3M U NPOBEpPUTb runoTe3bl. PasnuuaioT nabopaTopHbii, MNONeBon U
KOHTPONMMPYEMbIA 3KCMEPUMEHTBI.

BapuaHT - 370 kaxgoe M3 BO3MOXHbIX 3HaYEHWIN UMK YCIOBWUWA, KOTOPble MOTYT ObiTb MPUMEHEHBDI
WM pacCcMOTPEHbl B paMKax MCCNeAoBaHUs UNmM aKcnepumeHTa. BapuaHTel MOryT oTnmnyatbes no
3HA4YEHNSAM NMEPEMEHHbIX UMNN YCNOBUSIM U NPeacTaBnsitoT cobon pasnuyHble BapuaHTbl, KOTopble
MOryT ObITb MCCNEeAoBaHbI UMM CPaBHEHDI.

MOBTOPHOCTL - 3TO MOBTOPEHUE OMpPEenesnieHHOro 3KCMepuMMEHTa WM U3MEPEHUS C  LENbHo
nonyyeHns donee HageXHbIX U CTAaTUCTUYECKM 3HAYMMbIX pe3ynbTaToB. [MOBTOPHOCTL NO3BONAET
YYEHOMY MPOBEPUTb, HACKOMNbKO pe3ynbTaTbl CTabuiibHbl M NOBTOPsieMbl. [MOBTOPHOCTL MOXET
ObITb OQHOKPATHAsA UM MHOFOKpaTHasl.

lMoBTOpEHME - 3TO NpOBEeAEHME OOHOIO U TOrO XXe 3KCMEepPUMEHTa U U3MEPEHUst HECKOMNbKO pa3
ONS MPOBEpKM ero pesynbTaToB U MNOATBEPXAEHUS OOCTOBEPHOCTU. [loBTOpeHue nomoraet
y6eanTbCca B TOYHOCTU M HAAEXHOCTW MOMyYeHHbIX OaHHbIX U pe3ynbTaTtoB. [1oBTOpeHue MoxeT
ObITb TOYHBIM USN CITYYalHbIM

JlabopaTopHbIi METOA UCCreA0BaHUS

OTBeT: JlabopaTopHbIN MeToA, UCCneoBaHWs - 3TO MeTo[, KOTOPbIA UCMOMNb3yeTCs ANs U3ydYeHust
OOBHEKTOB U SIBMEHUIA B KOHTPOMMPYeEMbIX YCroBuax B nabopatopuu. I3TOT MeToq no3Bonset
NPOBOAUTbL SKCMEPUMEHTbLI, UIBMEPEHUSA U aHanNn3bl, KOTOPblEe MOrYT BbITb TPYAHO MM HEBO3MOXHO
NPOBECTU B €CTECTBEHHbIX YCIOBUSIX.

OH yacTo NpuUMeEHSETCs B pasnUuHbiX 0BMAacTaAX Hayku, Takux Kak ¢uauka, xumus, Guonorus,
MeauvumHa n gpyrue. B nabopatopum MOXHO co3faBaTbh M KOHTPONUPOBATL pasfnuyHble YCIoBUS,
YTO MO3BOMSET YYEHbIM M3yyaTb CBOWCTBA U noBeAeHWe OOBLEKTOB U SIBMIEHUM NPU PasnuyHbIX
ycroBusax. B nabopaTopHbIX WMCCNEeAOBaHUSAX 4acTO MCMOMb3YKTCA creuuanbHble npubopbl n
obopydoBaHMe, KOTOpble MO3BONAT MPOBOAUTE TOYHbIE W3MEPEHUS U KOHTPONMPOBaTb
napameTpbl akcnepumeHTta. Kpome Toro, B nabopatopuMmM MOXHO NPOBOAUTbL 3KCMEPUMEHTbLI B
pasnuyHbIX MacliTabax - OT MUKPOCKOMNYECKMX OOBEKTOB A0 KPYMHbBIX CUCTEM.

OaHMM 13 NpenmMyLLLeCcTB NabopaToOpHOro MeToda NUCCNeaoBaHUS SIBMISIETCS BO3MOXHOCTb KOHTPONSI
Hag YCMNOBUSIMW 3KCNEpUMEHTa W MOBTOPEHMS IKCNEPUMEHTOB [fsi MPOBEPKN [AOCTOBEPHOCTU
pesynbratoB. OfHako, nabopaTopHbIi MeToh TaKkKe WMeeT CBOM OrpaHudeHus, Takue Kak
HEBO3MOXHOCTb M3y4YeHUs] OOBHEKTOB B €CTECTBEHHbIX YCINOBUSX U OrpaHUYeHus, CBA3aHHble C
MCnonb30BaHUEM cneyunanbHOro 06opyaoBaHus.

O6wue NpUHLMNLI 1 3Tanbl NAHUPOBAHNA AKCMEPUMEHTA.

OtBeT: [lnaHupoBaHWe 3KCNepMMeEHTa BKIOYAET psg Ob6LWMX MPUMHUMNOB M 3TamnoB, KOTOpble
NMoMorarT y4eHbIM JOCTUYb HAAEXHbIX U penpe3eHTaTUBHbIX pe3ynbTaToB. OCHOBHbIE NPUHLIMMBI 1
aTanbl NNTAaHNPOBAHUS SKCNEPUMEHTA:

1. OnpeaeneHve Lenu nccrnegoBanns: YeTko onpegennte Lenb UCCrefoBaHust, TO €CTb TO, YTO Bbl
XOTUTE y3HATb WM NPOBEPUTH C MOMOLLbIO SKCMEPUMEHTA. OTO MOMOXET COCPEeAOTOYMTbCA Ha
HeobxoaMMbIX NEPEMEHHbBIX U NapamMeTpax.

2. ®opmynupoBka runotesbl: CchopmMynupyinTe rmMnoTesdy, OCHOBAHHYK Ha MNpeanofioKeHud unm
TEOpUU, KOTOPYHO Bbl XOTUTE NMPOBEPUTL C MOMOLLbIO IKCrepumeHTa. 'mnoTesa gomkHa ObiTb ACHOM
1 cneunguyHon.

3. OnpeneneHve nepeMeHHbIX: MaeHTuduunpynte HesaBUCUMbIE U 3aBUCMMbIE MEPEMEHHbIe B
BalleM 3KcnepumeHTe. HesaBucvmas nepemMeHHas - 3TO Ta, KOTOPYH Bbl M3MeEHsieTe wunu
KOHTpOnupyeTe, a 3aBUCUMas NepemMeHHas - 3TO Ta, KoTopasd M3MepsieTcs unv Habnwpaetcsa B
pesynbTarte U3MEHEHUN He3aBUCMMOW NepeMeHHON.

4. PaspaboTka aKCnepuMeHTanbHOro ausavHa: PaspaboTanTe nnaH 3KCNepuMMEHTa, BKIOYas

65




5. TpoBepeHne akcriepumeHTa: [MpoBeguTe 3IKCNEPUMEHT B COOTBETCTBUM C pa3paboTaHHbIM

6. Coop u aHanua paHHbix: CobepuTe AaHHble, MOMyYEHHbIE B pe3ynbTare 3KCNepuMeHTa, U

onpeneneHna ctenedHn 3Ha4YMMmocCTu pe3ynbTaToB.
7. BoiBOAbI 1 NHTEpPNpeTauuna: CoenanTe BbiBOObI HA OCHOBE aHanm3a AaHHbIX U MHTepnpeTMpyﬁTe

coenanTe BbiBOAblI O 3HAYNMOCTH ncecnenyemoro ABsleHud.
8. lD,OKyMeHTl/‘IpOBaHl/‘Ie pe3ynbTaToB!: 3anunwunTte BCe aTanbl 3KCnepnmMmeHTa, nony4vyeHHble OaHHbIe,

yYeHbIM 1 06ecneynTb Npo3payHOCTb U MOBTOPSIEMOCTb SKCMEPVMEHTA.

Bbl60p MeTona, nocnenoBaTesibHOCTb LWaroB, KOJIMYECTBO UCMbITYEMbIX U Apyrue d)aKTOpr. 310
NOMOXeT BaM MOJT1y4YUTb TOYHbIE N HAaEeXHble pe3ynbTaTbl.

nnaHom. O6ecneybTe CTPOTUi KOHTPOSb HaZ NEPEMEHHbIMU U YCIIOBUSIMU 3KCMEPUMEHTA, YTOObI
MWHUMU3NPOBaTEL BO3MOXHbIE OLUNGKM UMK BIINSIHWE CTOPOHHMX (haKTOPOB.
npoBeauTe WX aHanus3. Mcnomb3yiiTe cTaTUCTMYeckMe MeToAbl [OJiI MPOBEPKM TUnoTesbl U

pe3ynbTaTbl 3KCNepnuMeHTa. OueHnTe cooTBETCTBME NOoNny4yeHHbIX pe3ynbTaToB BaLLen rmnotese n

aHann3 n BbiBOAbl. OTO NMOMOXET BaMm npenctaBnTb pedyrnbTaTbl Ballero nccrnengoBaHna Opyrum

4.1.9 TecTtbl (TECTOBbIE 3a8aHUA)
4.1.9.1 OIlIK-5 CnocobeH y4yacmeoeamb 6 cO30aHUU U peajsiu3ayuu HOBbIX

mexHonoz2uli e cg¢hepe npogheccuoHanbHOU OessmenbHOCMU U KOHMpOse UuUx
3Kos102u4ecKoli 6€30MacHOCMU C UCMNOJIb3068aHUEM XU8bIX 06bEKMoe

Ne
3afaHua

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMA OTBETAMU

1

MeToga, B OCHOBE KOTOPOro NEXUT UccrieaoBaHne 0ObeKTOB MO3HAHNS MO UX aHanoram:
a) HabntoaeHnewm;

0) knaccudukaumen;

B) SKCMEPUMEHTOM;

r) MogenupoBaHuem

HayuyHoe npegnonoxeHue, AonyLleHNE, UICTUHHOE 3HAYEHUE KOTOPOro HEONPEAENEHHO,
HasblBaeTcs:

a) MeToowm;

©0) HabntogeHuewm;

B) MOAENPOBaHNEM;

r) rMNOTe30M.

MogenvpoBaHue No3BoNSIET U3Y4UTb OOBEKT:
a) B AVHaMuKe;

0) B ero pa3Butun u (pyHKLMOHMPOBAHUMU;
B) COBPEMEHHOM COCTOSIHUN.

B ocHoBe npoGnemMbl NeXnT:

a) NpoTMBOpeYre Mexay SA3blKOBbIMU KaTeEropusamm
©) npoTmMBOpeUMe Mexay MbICASIMU;

B) NpoTUBOpeYMe Mexay 3HaHMeM U HesHaHUeM.

OcHOBHOM 3Tan BKIMOYaeT cneayolme cTagum:

a) paboTa ¢ pakTM4eCKMM MaTepuanom;

0) paboTa ¢ TeopeTMHYECKMM MaTepuanom;

B) OGBSICHEHUE C LIeNb0 PACKPbITb CYLLHOCTHbLIE XapaKTEPUCTUKMN M3y4aeMOro SBMEHWS.

4.1.10 Bonpocsl
4.1.10.1 OIl1K-5 CnocobeH y4Yacmeoeamb 8 co030aHuUu U peanu3ayuu HOBbIX

mexHonoz2uli e cghepe npogheccuoHasibHOU OessmenbHOCMU U KOHMpoJsie ux
3KoJsi02uYyeckol 6e3onacHOCMU € UCrosib308aHUEM XU8bIX 06 beKmos

Ne
3afaHua

HanmeHoBaHune Bonpoca

1

CTatuctnyeckue xapakTepucTuku KONM4eCcTBEHHOM N3MEHUYNBOCTN.

OTtBeT: CTaTUCTMYECKME XapaKTEPUCTUKU KOMUYECTBEHHOW W3MEHYMBOCTU MWCMOMNb3YHOTCA AO51S
n3MepeHns n onucaHusa pasbpoca unu Bapuaumm faHHbix B Habope. OCHOBHbIE CTaTUCTUYECKME
XapaKTePUCTUKN KONMYECTBEHHON U3MEHYMBOCTMU:

1. Aucnepcua (Variance): Qucnepcusa uamepseTt cpegHekBagpaTUHHOE OTKNOHEHUE AaHHbIX OT MX
cpegHero 3HaveHus. bonbliasa gucnepcus ykasbiBaeT Ha Gonbliov pa3bpoc AaHHbIX, @ ManeHbKas
aucnepcus - Ha MeHbLUMIA pas3bpoc.

2. CtaHpapTHoe oTknoHeHue (Standard Deviation): CTaHgapTHOE OTKINOHEHME - 3TO KBagpaTHbIA
KopeHb 13 gucnepcum. OHO Takke namepsieT pa3bpoc JaHHbIX OTHOCUTENBHO CpedHero 3HavyeHusl.
Bonbluoe cTaHgapTHOE OTKMIOHEHUE yKa3biBaeT Ha O0MbLUY M3MEHYMBOCTb AaHHbIX, 8 ManeHbKoe
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- Ha MEHbLUYI0 U3MEHYMBOCTb.
3. [IwnanasoH (Range): [uanasoH npeactaBnsieT coboOM pasHuuy Mexay Havmbomnblwmm U
HaMMEHbLUNM 3HAYEHUAMM B Habope faHHbIX. OH NokasbiBaeT obLuin pa3dpoc AaHHbIX.

4. MexkBapTunbHbii pasmax (Interquartile Range): MexkBapTunbHbI pasmax - 3TO pasHuua
MeXOy BEPXHUM W HWKHMM KBapTunsMu B Habope daHHbix. OH M3mepsieT pa3bpoc 3HaveHuw,
UrHOPMPYS SKCTpPeMarbHble BbIGPOCHI.

5. KoadhdpumumeHt Bapuaumm (Coefficient of Variation): KoadpduumeHT Bapuaumm BbipaxaeT
CTaHOapTHOE OTKIOHEHME B MpOLEHTax OT cpegHero 3HadeHusi. OH MNo3BONSET CpaBHMBATb
N3MEHYMBOCTb MEXAY pasHbIMU HabopamMu AaHHbIX, y4uTbiBas Ux maclutab.

OTW CTaTUCTUYECKME XapaKTEPUCTMKU MOMOratoT MccrnegoBaTensiM MOHATb UM onucaTb CTENeHb
M3MEHYMBOCTU AaHHbIX U UX pacnpegeneHue.

CraTucTnyeckne xapakrepucTKnN Ka4eCTBEHHOM N3MEHYMBOCTM

OtBeT: CTaTUCTMYECKNE XapaKTEPUCTUKM KAYECTBEHHOW M3MEHYMBOCTM UCMONb3yOTCA Ans
N3MepeHust 1 onucaHus pasbpoca MnM Bapuauun Ka4yecTBEHHbIX OaHHbIX B Habope. OCHOBHble
CTaTUCTMYECKNE XapaKTEPUCTUKN KaYeCTBEHHON U3MEHUYNBOCTHU:

1. Yactota (Frequency): Yactota - 3STO KONMMYECTBO pas, Korga oOnpenerieHHoe 3HayveHue
BCTpeyaeTcsa B Habope gaHHbIXx. OHa NoKasbiBaeT, CKONbKO pa3 Kaxkaasi kKaTeropus BCTpeyaeTcs B
Habope OaHHbIX.

2. OTtHocuTenbHas vacTtota (Relative Frequency): OTHocuTenbHasi 4acToTa - 9TO [ONS 4acToThl
Kakgoro 3HadeHust oT obLuero ymncrna 3HavyeHun B Habope AaHHbiX. OHa nokasbiBaeT, KaKkyto A0S0
3aHMMaeT Kaxxaas kateropusi B Habope AaHHbIX.

3. MNpoueHT (Percentage): lpoueHT - 9TO OTHOLUEHME YacTOTbl 3HaYeHUss K obLlemy 4ucny
3Ha4yeHMn B Habope AaHHbIX, YMHOXeHHOoe Ha 100%. OH nokasbiBaeT, Kakon MpPOLEHT 3aHUMaeT
Kaxxgas kaTeropusi B Habope AaHHbIX.

4. Mopga (Mode): Moga - aTo 3HayeHue, KOTopoe Hanbornee 4acTo BCTpeyvaeTcs B Habope OaHHbIX.
Ecnn ecTb HECKOMbKO 3HAYEeHWU, KOTOpPble BCTPEYAlOTCA OAMHAKOBO 4acTo M valle, YeM apyrue
3Ha4eHus, TO Takon HAbop AaHHbLIX MOXET MMETb HECKONIbKO MOZ.

5. MeguaHa (Median): MeamnaHa - 3TO 3Ha4YeHWe, KOTOpoe pasfdenseT Habop AaHHbIX Ha OBe
paBHble YyacTu. OHa HaxoauTcs B CepeauHe yrnopsigoyYeHHOro cnuncka 3HaveHuin. Ecnm konuyectso
3HaA4YeHWIN HEYETHOE, TO MeanaHa - 3TO cpeHee 3Ha4YeHne ABYX CPEOHUX 3HAYEHUN.

Cratuctnueckne metodpl MPOBEPKM rmnoTesbl. [MoHATME CTaTUCTUYECKOW rmnoTesbl. TovevHas U
WHTepBarbHas oLueHKa NnapamMeTpoB pacrnpeaerneHus.

OTtBet: CratucrtMyeckme MeTodbl MNPOBEPKM TUNOTE3bl MCMONb3YHTCA AN CTaTUCTUYECKON
NPOBEPKN MPEeanonioXeHUA WU YTBEPXKAEHUNA, Ha3blBaeMblX CTAaTUCTUYECKMMU TUMNOTE3aMW.
CraTtuctnyeckas rmnotesa - 9To NpeanosioKeHne 0 napameTpax UnvM CBOWCTBax pacnpeneneHus B
reHepanbHON COBOKYMHOCTW, OCHOBaHHOE Ha AOCTYMHbIX HabnaeHUaX Unn AaHHbIX.

OcCHOBHble CTaTUCTUYECKME METOLbI MPOBEPKN rMnoTesbl:

1. Z-tecT: Z-TecT ncnonb3yeTcs ANA NPOBEPKU rMnotesbl O CpefHeM 3HayYeHUU reHeparbHOWn
COBOKYMHOCTW, KOr4a u3BecTHa CTaHgapTHas owmrbka ncecnegyemomn BblOOpPKM.

2. T-TecT: T-TecT Takke UCMOMb3yeTcs ANsS NPOBEpPKN rmMnoTesbl 0 cpegHeM 3Ha4YeHUN reHepanbHom
COBOKYMHOCTW, HO KOrga ctaHgapTHas owmnbka HeM3BeCTHa 1 JoMmKkHa BbITb OLeHeHa No BbIOOPKe.
3. Ananus gucnepcumn (ANOVA): ANOVA wucnonb3yetcs Ang NpOBEPKU TMNOTe3bl O paBEHCTBE
CpeOHuX 3Ha4YeHUN B HECKONbKMX rpynnax unu obpaboTkax.

4. Xu-kBagpart TecT (Chi-square test): Xu-kBagpart TecT Mcnonb3yeTcs AN NpOBEepKU rmnoTesbl O
HE3aBNCMMOCTM UINN COOTBETCTBUN MEXAY ABYMSI KaTeropmanbHbIMU NePEMEHHbIMN.

5. ToyeyHasa oueHKa NnapamMeTpoB pacnpeaeneHns npegnonaraeT OLEHKY 3HadeHust napameTpa Ha
OCHOBe [OCTYMHbIX AaHHbIX. Hanprumep, cpegHee 3HavyeHue BbIBOPKU MOXET OblTb MCNONb30BaHO B
KayecTBe TOYEYHOM OLEHKN CpeaHero 3HadeHus reHepanbHON COBOKYMHOCTMW.

6. NHTepBanbHasa oueHka NapaMeTpoB pacnpeferneHus npeacraBngeT cobon OLeHKYy 3HaveHus
napameTpa C y4eTOM Auana3oHa BO3MOXHbIX 3Ha4yeHui. Hanpumep, nHTepBan OOBepust MOXeT
ObITb MOCTPOEH BOKPYr TOYEYHOW OLEHKW CpedHero 3HavyeHus, 4YToObl yka3aTb Ha AvanasoH
3Ha4YeHWI, B KOTOPOM C OMpederieHHON BEpPOSTHOCTbIO MOXET HaxOAWUTbCS WCTMHHOE 3HadeHune
napameTpa.

IuncnepcunonHbii aHanma. OcHoBbI MeToaa.

OTtBeT: [UCNEepCUOHHbI aHanu3 - 3TO CTAaTUCTUYECKUA MeTon, KOTOpblid MCnonb3yetcd Ans
CpaBHEHUs1 CpefHuX 3Ha4vyeHun AByx unm 6Gonee rpynn. OH Mno3BoOnsieT OnNpenenuTb, ecTb Nu
CTaTUCTMYECKN 3HAUYUMbIE PasnNuusa Mexay rpynnamu.

OcHoBoWM MeToda AMCNEPCMOHHOIO aHanm3a ABnAeTcs pasnoxeHue obLen N3MEeHYNBOCTM OaAHHbIX
Ha [ABe COCTaBnfAlLMe: U3MEHUYMBOCTb MEXAY rpynnamu M U3MEH4YMBOCTb BHYTpWU rpynn. Ecnu
MEXrpynnoBasi U3MEHYMBOCTb 3HAYUTENbHO OBOnblle M3MEHYMBOCTUM BHYTPWU TPynmn, TO MOXHO
caenaTtb BbIBOA O TOM, YTO Fpynnbl CTaTUCTUYECKN pa3nnyaloTCA.

[nsa npoBeaeHUsa AMCNepPCMOHHOrO aHanusa Heob6xoAMMO BbINOMHUTL CreayoLme Lwaru:
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1. OnpenennTb HyneByl W anbTepHaTMBHYIO rmnoTesbl: Hyneeasi runoTtesa npegnonaraet, 4To
cpegHue 3HavyeHus Bcex rpynn paBHbl. AnbTepHaTMBHas rmnoTesa npegnornaraeT, YTo cpegHue
3HAYeHVs Kak MMHMMYM OBYX Ipynn pasfnyHbl.

2. Cobpatb gaHHble: CobpaTb AaHHbIE U3 KaXOOoW rpynnbl U BbIMUCIIUTE CPEAHEE 3HAYEHME KaXKO0M
rpynnebl.

3. Bblumcnute obwyto cymmy kBagpatoB (Total Sum of Squares, SST): BblumcnuTtb 00LWyto
W3MEHYMBOCTb AaHHbIX MYTEM BbIMUCIIEHWUS CYyMMbl KBaApaTOB OTKIIOHEHUN KaXKOOro 3HayeHus oT
obLuero cpeHero 3HavyeHus.

4. BbluMcnuTb Mexrpynnosyiwo cymmy keBagpatoB (Between-group Sum of Squares, SSB
BbluMcnntb M3MEHYMBOCTbL MeXay rpynnamy nyTemM BbIYMCIEHUS CYMMbl KBaZpaTOB OTKITOHEHM
Ka)kgoro cpefjHero 3HaveHus rpynnbl OT 06LLero cpeHero 3Ha4YeHus.

5. Bblumcnutb BHyTpurpynnosyto cymmy kBagpartoB (Within-group Sum of Squares, SSW):
BblumMcnntb M3MEHYMBOCTb BHYTPUM KaXKOOW rpynnbl MYyTEM BbIYUCIIEHMS CYMMbl KBagpaToB
OTKIMOHEHWI KaXXA0ro 3Ha4eHns OT COOTBETCTBYHIOLLLEro CpeaHero 3HayeHus rpynnei.

6. Bblumcnnte F-ctatuctuky: F-cTaTMCTMKa BbIMMCNAETCS KakK OTHOLUEHME MEXrpynrnoBomn
un...[omitted]

)
n

5 OueHKa CyLeCTBEHHOCTN pa3HOCTEN MeXAay CPeAHUMN.

OtBeT: OuEHKa CyLIEeCTBEHHOCTU pasnuuuMi Mexay cpefHUMM BKIYaeT B cebs npoBeaeHue
CTaTMUCTMYECKOW NPOBEPKU TMMOTE3bI O PABEHCTBE CPEAHMNX 3HAYEHWU ABYX unu donee rpynn. Ons
3TOro UCMOMNb3yKTCA pasnuyuHblie MeToabl, B ToM Yncne t-tect CtotogeHta, ANOVA n gpyrue.

T-tect CTblogeHTa - 9TO CTAaTUCTMYECKNA MEeTO[, KOTOPbIV UCMOMNb3YeTCs ANs NPOBEPKU MMNOTE3bI O
paBeHCTBe cpefHux 3HadeHun aByx rpynn. OH OCHOBaH Ha pacyeTe t-CTaTUCTMKKM, KOTOopas
NMoKasblBaeT, HACKOMbKO CpedHWe 3HavyeHus OBYX rpynn oTnuuyaroTca Apyr OT Apyra, yuuTbiBas
CTaHAapTHYH OWNBKY 1 pasmep BblIGOPKM.

ANOVA - 370 CcTaTUCTUYECKMA METOA, KOTOPbIA WCMONb3yeTca AN MPOBEPKN TUMoTe3bl O
paBeHCTBE CpedHWX 3Ha4YeHUW B Heckonbkux rpynnax. OH OCHOBaH Ha pasnoxeHwu obLien
M3MEHUYMBOCTW [OaHHbIX Ha MEXIPYNMnOBYH W  BHYTPUIPYNmnoBYyK U3MEHYMBOCTb. Ecnm
MEXrpynnoBasi U3MEHYNBOCTb CTAaTUCTUYECKM 3HAYMMO Gonblue BHYTPUIPYNNOBOW M3MEHYMBOCTY,
MOXHO cAenaTb BbIBOA O TOM, YTO CpedHWe 3Ha4YeHns rpynn pa3nnyalTcs.

B oboux cnydasix pesynbTtatbl CTaTUCTMYECKOW MPOBEPKM MPEACTaBMsTCA B BUAE p-3HAYEHUS,
KOTOpOe nokasbiBaeT BEPOATHOCTb NMOMy4YnTb Takme unu 6onee akcTpemarbHble pe3ynbTaTthbl, eCru
HyneBasa runoTtesa (O paBeHCTBE CpedHWUX 3Ha4yeHwun) BepHa. Ecnn p-3HayeHne MeHblue YpOBHS
3HauyumocTn (06bivHO 0,05), TO HyneBass runotesa OTBepraeTcs B MOMb3y anbTepHaTUBHOM
rmnoTesbl (0 HepaBEHCTBE CPeHMX 3HAYEHUN).

BaXHO MOMHWUTb, YTO CTAaTUCTUYECKAs] 3HAYMMOCTb Pa3nUuUA MeXAy CpeAHMMU 3HAYEeHUSMU He
BCerga oO3HavaeT MpPakTUYecKyl 3HaummocTb. [losToMy Mpu uMHTepnpeTauun pesynbTaToB
CTaTUCTUYECKON MpPOBEPKM HEOBXOOMMO YyuuTbiBaTb KOHTEKCT WM MPaKTUYECKYyl 3Ha4YMMOCTb
pasnuMyni Mexay rpynnamu.

4.1.11 TecTbl (TecTOBbIE 3aAaHUs)

4.1.11.1 OlIK-7 CnocobeH e cghepe ceoell npogheccuoHasnbHOU desmenbHOCMU
camMocmosimesibHO ornpedesiimb cmpameauro U npobnemamuky uccrnedoeaHul,
npuHUMamb peweHusi, 8 MOM YucJie UHHO8aUUOHHbIe, 8blibupamb u Moduguyuposams
mMemoOdbl, omee4yamb 3a Kadyecmeo pabom u eHedpeHue uX pe3ysibMamos,
obecneyusamb Mepbl rpou3zeodcmeeHHol 6e3onacHocmu npu peweHUU KOHKpemHou

3adayqu
Ne TecToBOE 3ajaHne C BapMmaHTaMmn OTBETOB U NpaBUJIbHbIMKX OTBETaMU
3agaHunsa
1 MeTtogonoruns Hayku — 3T0:

a) yyeHue o MeToAax U npoueaypax Hay4YHoM AeATeNbHOCTH
0) cuctema MeTOAOB M UCCNeOBaTENbLCKUX NPOLLeayp

B) TEOpUSI HayKu

I') COBOKYNMHOCTb METOAMK U3YYEeHUs1 HAay4YHbIX AUCLMNIIWH

2 Teopus — aT0:

a) UHTenneKTyanbHOe OTPaXXeHue peanbHOCTU

0) COBOKYNHOCTb YMO3aK/O4YeHNIN, oTpaxarLlasa 06 beKTUBHO CYLLECTBYHOLLNE OTHOLIEHUSA U
CBA3U MeXAY ABMEeHUSIMU OO bLEKTMBHOMN peanbHOCTHU

B) 9TO NPOU3BONbHAsA COBOKYNHOCTb NPeanoXeHU HEKOTOPOro MCKYCCTBEHHOTO S3bIKa,
XapaKTepUsylLLerocs TOYHbIMM NpaBunamMm NOCTPOEHMS BbIPAXEHUI U UX NOHUMaHUS.
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r) Habop 06 bACHUTENBHBLIX NONOXEHUN, 06radarLLMIN NPOrHOCTUYECKON CUOW

O60cHOBaHWe akTyanbHOCTU TEMbI UCCNEAOBaHWSA Npegnonaraer:

a) yTBEpPXXAEHME O Hanm4mne npobrieMHOM CUTyaUnn B Hayke

0) ykaszaHue Ha 6ornbLuoe KONMMYecTBO Nybrmkauun no gaHHOM TeMaTuke

B) nonyyeHune cybcnanm Ha NpoBeAeHNE UCCnegoBaHust

r) AoKa3aTenbCTBO HEOOXOAMMOCTM pELLEeHUA JaHHOW NpobnemMbl Ana AanbHeunwero
pa3BUTUA HayKu

K npuknagHbiM nccrnefoBaHnsiM OTHOCATCS Te, KOTopble:

a) HanpaBneHHble Ha pelleHne counanbHO-NPaKTUYeCcKMX npobnem.
6) OpueHTMpPOBaHHbIE Ha NPON3BOACTBO

B) ONMPAOTCA Ha YYBCTBEHHbIE AaHHbIe

r) UCNOMb3YIOT Pe3ynbTaThl 3KCNEPUMEHTA

K konuyecTBeHHbIM MeTO4aM UCCef0BaHUS MOXXHO OTHECTU:
a) aKCNepuMeHT

0) namepeHue

B) KOHTEHT-aHanm3

I) KOHTEHT-CMHTE3

4.1.12 Bonpocsl
4.1.12.1 OlIK-7 CnocobeH e cghepe ceoelli npogheccuoHasnbHOU OessmesibHOCMU

caMocmosimesibHO onpedesisimb cmpame2urwo U npobnemamuky uccriedoeaHud,
NpuUHUMamb peweHusl, 8 MOM YucJie UHHO8aUUOHHbIe, ebi6upamb u Modughuyupo8ams
memoOdbl, omeeyamb 3a ka4ecmeo pabom u eHedpeHUe ux pe3ysibmamos,
obecrneyueamb Mepbl Mpou3zeodcmeeHHol 6e3onacHocmu nNpu peweHuUuU KOHKpemHou
3ada4qu

Ne
3agaHus

HanmeHoBaHuMe Bonpoca

1

[ncnepCcuoHHbIN aHanns3 gaHHbIX OAHOM(AKTOPHOro OnbIT

OTBeT: [MCNEePCUOHHbIV aHanNn3 LaHHbIX OOHOMAKTOPHOro OMbiTa - 3TO CTaTUCTUYECKUIA MeTon,
KOTOPbIN MCMONb3yeTcs ANs CPaBHEHUS CPedHMX 3HadeHun OByX unvM bonee rpynn B OZHOM
daktope. OH NO3BOMSET OMNpeaenuTb, ecTb JIN CTAaTUCTUYECKU 3HAYMMbIE pPa3NMuUMs MeXay
rpynnamu.

[Ons npoBedeHUst OUCNEPCUOHHONO aHanusa OAHOMAaKTOPHOro oOfbiTa HEOOXOAMMO BbIMOMHUTL
cnegyoLme waru:

1. Onpepenntb HyneByld W anbTepHATMBHYKO rMnoTesbl: Hyneeas rmnoTesa npepnonaraet, 4To
cpegHue 3HavyeHus Bcex rpynn paBHbl. AnbTepHATMBHas rmnoTesa npegnornaraeT, YTo cpegHue
3HAYeHVs Kak MMHMMYM OBYX rpynn pasfnyHbl.

2. CobpaTtb gaHHble: CobpaTb AaHHbIE U3 KaXOOoW rpynnbl U BbIMUCIIUTE CPEAHEE 3HAYEHME KaXKL0M
rpynnebl.

3. Bblumcnute obwyto cymmy kBagpatoB (Total Sum of Squares, SST): BblumcnuTtb 00LWyto
W3MEHYMBOCTb AaHHbIX MYTEM BbIMUCIIEHWUS CYyMMbl KBaApaTOB OTKIIOHEHUN KaXKAOro 3HayeHus oT
obLero cpegHero aHa4YeHus.

4. BbluMcnutb MexrpynnoBsyiwo cymmy keBagpatoB (Between-group Sum of Squares, SSB
BblumMcnntb M3MEHYMBOCTbL MexXay rpynnamy nyTem BbIYMCIEHUS CYMMbl KBaZpaTOB OTKITOHEHM
Ka)K[Oro CpefHero aHa4yeHusi rpynmnbl OT 06LLEr0 CPeaHEro 3Ha4YeHUs.

5. Bblmcnute BHyTpurpynnosyto cymmy kBagpartoB (Within-group Sum of Squares, SSW):
BblumMcnntb M3MEHYMBOCTL BHYTPU Tpynn MyTEM BbIMUCIIEHUS CYMMbl KBafpaTOB OTKIOHEHUN
Ka)K[oro 3Ha4eHUs1 OT CPeAHEro 3Ha4eHUsl CBOEW rpynnkbl.

6. Bbluucnnte F-cTaTUCTMKY:  BbIMMCAWMTL  OTHOLUEHWE  MEXIPYnnoBOM  M3MEHYMBOCTU K
BHYTPUIpynnoBOW N3MEHUYMBOCTH, ncnonb3dysi gopmyny F-ctatuctukmn = SSB / SSW.

7. Onpegenuntb p-3HadeHue: Onpegenutb BEpPOATHOCTb MOMy4YeHWss Takmx wunm  Gornee
3KCTpemarnbHbIX pe3ynbTaToB, €CNY HyNeBas rmnotesa (0 paBeHCTBE CPedHMX 3HAYEeHWI) BEPHA.

8. CpenaTtb BbiBOA: Ecnu p-3HayeHne MeHblue YpOBHS 3HaudummocTu (0bblyHO 0,05), TO Hyneeasi
rmnoTesa oOTBepraeTcs B MNoMb3y anbTepPHATUBHOW TUMNOTE3bl, YTO O3HaYaeT, 4YTO ecTb
CTATUCTUYECKM 3HAYUMBbIE pPasnNMuns MeXay rpynnamu.

[ONCnepcuoHHbIN  aHanu3 JaHHbIX  OAHOMAKTOPHOIO OMbiTa MOXET ObiTb OCYLLECTBNEH B
nporpaMMHbIX NakeTax CTaTUCTMYECKOro aHanusa, Takux kak SPSS, R unu Excel.

)
n

JInHenHas koppensauusa n perpeccus.

JInHenHasa koppensums n perpeccus - 3To CTaTUCTUYECKNE MEeTOoAbl, KOTOpble MCMOMb3yTca Ansg
N3y4yeHns B3aMMOCBSA3M MexXay ABYMSI HenpepbIBHbIMU NEePeMEHHbIMU.

JInHenHaa koppensauus - 9TO Mepa Cuibl U HanpaBfeHUs JNUHEWHOW CBA3WM MeXay OBYMS
nepemeHHbiMu. OHa MOXeT npuHMMaTb 3HaveHuns oT -1 go 1, rge -1 ykasbiBaeT Ha MOJHYIO

69




oTpuuaTenbHyo kKoppensumio, 0 ykasbiBaeT Ha OTCYTCTBME Koppensuun, a 1 ykasbiBaeT Ha
NONOXMTENbHYIO Koppensauuio. JIMHenHas koppensdums MoxeT ObiTb BblYMCIIEHA C MOMOLLBO
KoadhdmumeHTa koppensauum NupcoHa.

Perpeccus - aT0 MeToa, KOTOPbIN UCNOMb3yeTCsa ANs ON1caHus CBSA3N Mexay ABYMS nepeMeHHbIMU
C MOMOLLbI NuHertHon mogenu. OH NO3BOMNSEeT onpeaennTb, Kak ogHa nepeMeHHas (HesaBucuvas)
BNUSAET Ha [JpYrylo nepemeHHyo (3aBucumyto). PerpeccuoHHas mopenb npeactaensieT cobon
ypaBHeHMWe NpSMON JIMHWUMK, KOTOpas HaumnyylwmM o6pa3oM COOTBETCTBYET HabMnwaaeMbIM OaHHbIM.
KoacpcbuumeHTbl perpeccun Moryt ObiTb  UCMOMb30BaHbl  Af  MPOrHO3MPOBAHUSA  3HAYEHWI
3aBNCUMOM NEPEMEHHON Ha OCHOBE 3HaYEeHUI HE3aBUCUMOWN NePeMEHHOMN.

KoadpcbuumeHTbl perpeccmm MoryT ObiTb BbIMUCTIEHBI C MOMOLLBI METOAA HAUMEHBLLUMX KBaapaToB.
OTOT MEeTO4 HaxoOuT JUHWIK, KOTopasi MWHMMMU3UPYET CYMMYy KBaApaTOB PaCCTOSIHUA MeXAy
KaXkablM HaOMNOAEHNEM U NUHUEN PETPECCUN.

JInHeHasa koppensiums n perpeccusi MOryT ObiTb MCMONb30BaHbl Af1S aHann3a pasfnuyHbIX TUMOB
OaHHbIX, BKMOYasi 9KOHOMMYeckme, (OUHaAHCOBble, MeauumHckue u gpyrme. OHM MOryT TaKke
ucnonb3oBaTbCA AMs MPOrHO3MPOBaHMS OyaywiMx 3Ha4YeHWn MNepeMeHHOW W  OonpeaereHns
B&)KHOCTW HE3aBUCUMbIX MEPEMEHHbIX AJ15 3aBUCUMON NEPEMEHHOWN.

YacTHasa nuHerHas koppenauusa n perpeccus

OTBeT: YacTHaa nvHenHas KOPPensuust U perpeccust - 310 CTaTUCTMYECKME MEeToAbl, KOTopble
UCMNOMb3YOTCA ANs M3ydYeHUs B3aMMOCBA3W Mexdy [OBYMSA HENpepbiBHbIMA MepPeMeEHHbIMY,
YYnTbIBas BRvsiHUE TPETbEN NepeMeHHON.

YacTHas nuHerHasi Koppensaums - 3To Mepa Cuibl U HanpaeneHnst JIMHENHOW CBSA3WM MeXay OBYMS
nepemMeHHbIMU, y4nTbiBas BNMSIHNE TPETbEN NepeMeHHON. OHa MOXET NPUHUMATb 3Ha4YeHust oT -1
0o 1, roe -1 ykasbiBaeT Ha MOMHYK oTpuuaTenbHY koppensuutio, 0 ykasbiBaeT Ha OTCyTCTBUE
Koppensumu, a 1 ykasbiBaeT Ha MONOXUTENbHYH Koppensauuio. YacTHas nuHerHasi koppensums
MOXET ObITb BbIYMCIEHA C MOMOLLbIO KO3(hULIMEHTA YAaCTHON KOPPENSILMN.

YacTtHaa perpeccusi - 3TO MeToA, KOTOPbIA MCMONb3yeTcs ANS ONWCaHUsA CBSA3M MeXay OBYMS
nepemMeHHbIMU, y4uTbiBas BRVsSIHWE TpeTben nepemeHHon. OH Mo3BONsieT onpeaenuTb, kak ogHa
nepeMeHHas (HesaBucMMasl) BMSET Ha OPYryl0 MEPEMEHHYK (3aBUCUMYHD), y4uUTbIBas BRUsIHUE
TpeTbeN MepPeMEeHHON (KOHTPONbHOM). YacTHasi perpeccuoHHas Mofenb npeacTaBnseT cobon
ypaBHeHMWe NpSMON NIMHWUMK, KOTOpas HaumnyylwmM o6pa3oM COOTBETCTBYET HabMaaeMbIM OaHHbIM,
YYMTbIBas BNUSIHUE KOHTPOSbHOW nepemMeHHon. KoaddumumeHTbl YacTHOM perpeccumn mMoryt ObiTb
MCnomnb30BaHbl ANs NMPOrHO3MPOBAHWUSI 3HAYEHUI 3aBMCMMOW NEPEMEHHOM Ha OCHOBE 3HA4YeHUi
HE3aBMNCUMOW N KOHTPOSbHOM NePeMEHHbIX.

KoadpduumeHTbl YacTHOM perpeccun MoryT ObiTb BbIYUCIIEHLI C MOMOLLBI METoAa HauMeHbLUNX
KBagpaToB. ATOT METOA HaxoAWUT MMHUI0, KOTOpast MMHUMU3UPYET CYMMY KBaJpaToOB PacCTOSIHWUIN
Mexay KaxablM HabngeHnem 1 NMHMEN YacTHOW perpeccum.

MHoXecTBeHHas NUHeNHasi KOpPPeNALNs U perpeccus.

OTBeT: MHOXECTBEHHasi NMHENHAs! KOPPENAuus U perpeccust - 3T0 CTaTUCTUYECKNE MeTOAbl,
KOTOpble WCMONb3YTCA AN U3ydeHMs B3aMMOCBSA3M MeXOy OOHOW 3aBUCUMMOW MepeMeHHOWN U
OBymMs unu 6onee He3aBUCUMbBIMW NEPEMEHHBIMMU.

MHo)XecTBeHHasi IMHerHas Koppernsums - 3T0 Mepa CUibl U HanpaBfieHUs JIMHENHOW CBA3U Mexay
OOHOW 3aBUCUMOW NMEepPeMeHHOW M OBYyMS unu bornee He3aBUCUMbIMK NepemMeHHbIMU. OHa MoXeT
npUHUMaTh 3HaveHuna oT -1 o 1, rae -1 ykasbiBaeT Ha MNOSHYK OTpuuaTesibHy Koppensuumio, 0
yKka3blBaeT Ha OTCYTCTBME KoppensuuuM, a 1 ykasblBaeT Ha MOMNOXUTENbHYK KOppensuuio.
MHOXeCTBEHHasa NUHEeNHas Koppensuus MoXeT ObiTb BblUMCNEHA C MOMOLLBbID KO3bdULMeHTa
MHOXXECTBEHHOW Koppensauuu.

MHOXeCTBEHHasa NUHeNHasi perpeccusi - 3T0 MeTOA, KOTOPbIA UCMONb3yeTCsa AN OnucaHust CBA3U
MeXay OOHOW 3aBMCUMOW MepeMeHHOW K AByMs unu 6onee Hes3aBUCUMMbIMK MepemMeHHbIMU. OH
no3BonsieT onpeaennTb, Kak He3aBUCKMbIE NEepeMeHHble BIUSIOT Ha 3aBUCUMYIO MEPEMEHHYIO U
Kakasi KOMOMHauUS HEe3aBUCUMbIX MEePEMEHHbIX Haunydwum obpa3om ob6bACHAET Bapuauuio
3aBNCUMOM NepemeHHo. MHOXeCTBEHHasi NMMHENHas perpeccus npeacraBnseT cobon ypaBHEHME
NpsAMON NMHUM WU MNIOCKOCTKU, KOTOpasi Haumyywum obpas3om COOTBETCTBYET HabniogaembiM
OaHHbIM. KoadhdmumeHTbl perpeccnm MoryT ObiTb UCNOSb30BaHbl AN NPOrHO3MPOBaHNS 3HAYEHUN
3aBUCUMOM NePeEMEHHON Ha OCHOBE 3HaYeHUI HEe3aBUCUMbIX MEPEMEHHbIX.

MHOXeCTBEHHas NnVHenHas perpeccust Takke MO3BONAET OLEHUTb CTaTUCTUYECKYID 3HAaYMMOCTb
KaXkgon He3aBUCUMOW nNepemMeHHOW B OOBbACHEHWE W3MEHYMBOCTM 3aBUCMMOW MEepeMeHHON.
Kaxgbin  koadhdUUMEHT  perpeccum  nNpeacTtaBndeT Ccuny U HanpaBfeHue  BhAUsHUSA
COOTBETCTBYIOLLEN HE3ABUCMMOMN NEPEMEHHON Ha 3aBUCMMYIO NMEPEMEHHYIO NPY yaep>KaHUM OpYrux
He3aBMCUMbIX NePEeMEHHbIX NOCTOAHHbLIMMU.

MHOXeCcTBEHHasa NMHenHasa perpeccusi Takke npefocTtaBnsdeT CTaTUCTUYECKME Mepbl ANs OLEHKU
KayecTBa Mofenu, Takue Kak koadpduuneHt paetepmuHaumm (R-kBagpat) u  F-ctatuctuka.
KoshduumeHT petepmuMHauumn  ykasbiBaeT Ha [OM0  OOBbSACHEHHOW Bapuvauum 3aBMCUMON
nepemMeHHon Mogenbto, a F-ctatuctnka npoBepseT CTaTUCTUYECKY0 3HAYUMOCTb MOAENU B LIEJIOM.
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MHOXeCTBEHHasa NUHeWHasi perpeccusi MoxeT ObiTb Mones3Ha And MpPOrHO3UpPOBaHUS 3HAYEHUN
3aBUCUMOIN MEpPEeMEHHOM Ha OCHOBE 3Ha4YeHUMW He3aBUCUMbIX MNEepPeMeHHbIX, a Takke Aang
nccrnegoBaHUS BIUSAHUS PasfnUyHbIX (DaKTOPOB Ha 3aBUCUMYIO MEPEMEHHYIO.

Mpn ncnonb3oBaHMM MHOXECTBEHHOW JIMHENHOW perpeccun HeobxoamMmo yunTbiBaTb NPEeANOChINKU
Mogenun, Takme Kak HOPMarbHOCTb OCTaTKOB, OTCYTCTBME MYJbTUKOMIMHEAPHOCTU (BbICOKOM
KoppensaumMm mexgy He3aBnCUMbIMU NEPEMEHHbBIMM) U IMHEWHOCTb CBSA3M MEXAY NEePEMEHHbBIMMU.

5 KpuBonuHerHas koppenauunsa n perpeccus.

OtBeT: KpuBonuHerHas koppensdums u perpeccus - 3TO CTaTUCTUYECKME METOAbl, KOTopble
UCNonb3ylTCA AN U3y4eHUs B3aMMOCBSA3M MEXAY ABYMSI NepeMeHHbIMU, KOrfa CBA3b MeXay HUMU
He ABnseTCa NMMHEeNHOWN.

KpuBonuHenHas koppensuus - 3TO Mepa CWfbl U HamnpaBfeHUs KPUBOSNUHEWHOW CBA3U MeXay
OByMs nepeMeHHbiMU. OHa MOoXeT npuHuMaTh 3HaveHus ot -1 oo 1, roe -1 ykasbiBaeT Ha MOMHYI0
oTpuuaTensHyo koppensuuio, 0 ykasbiBaeT Ha OTCyTCTBME koppensuuu, a 1 ykasblBaeT Ha
NonoXutensHyo koppensauuo. KpnBonvHenHasa koppensauusa MoxeT 6biTb BblUUCIEHA C NMOMOLLbIO
koadhcpmumeHTa koppenauun CnupmeHa nnm koadduumeHTa koppensumm Kenganna. 3to meToq
ncnonb3yeTcs ANs OMUMCaHUs CBSA3M MexXZy OBYMS NMEepeMeHHbIMW, KOrda CBS3b MeXZy HUMMMU He
aBnseTcd nuHenHon. OH No3BongaeT onpeaenuTb, Kak ogHa nepeMeHHasi (He3aBncnmas) BrvsieT Ha
OPYryl0 MEepeMEHHYI0 (3aBWCMMYIO), KOrga CBSi3b MeEXAYy HUMMKU He SBNSEeTCA JMHENHOW.
KpuBonnHerHas perpeccuoHHasl Mogenb npeacTaBnisieT cOoOOM ypaBHEHME KpPMBOW, KoTopas
Hauny4ywmmMm obpasom COOTBETCTBYET HabniogaemMbiM AaHHbIM. KoadpmumeHTbl KPpUBONMHEHOMN
perpeccum MoryT OblTb MCNONb30BaHbl Af1S MPOrHO3MPOBAHUSA 3HAYEHU 3aBUCUMON NepeMeHHON
Ha OCHOBE 3Ha4YeHWIN HE3aBUCUMOWN NepeMeHHON.

Mpn ncnonb3oBaHUN KPUBOMMHENHOW perpeccunm HeobxoaAMMO y4uTbIBaTb NPeanochbinikn Moaenu,
Takue Kak Bblbop noaxoasien pyHKLMOHaNbLHOM (bOopMbl KPUBOW 1 NPOBEPKa Hanmyus BelGpOCOB B
OaHHbIX. KpuBonuHenHas perpeccus MOXeT ObiTb Oonee CrnoXHOW Ans WHTepnpetaumm u
MCMNOMb30BaHWs, YeM NIMHENHAas perpeccus.

«AHOCTpaHHbIN A3bIK»

4.1.13 TecTbl (TecTOBbIE 3aAaHUs)

4.1.13.1 YK-4 CnocobeH npumMeHsimb COBPEMEHHbIe KOMMYHUKamueHbIe
mexHosI02uU, 8 MOM 4ucsie Ha UHOCMpaHHOM(bIX) si3blKe(ax), Osisi akal0eMu4yecko20 U
npogheccuoHanbHO20 83aumodelicmeusi

Ne TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU
3adaHunga

1 BbibepuTe npaBunbHbI BapuaHT oTtBeTa: A plan to do a lot of advertising of one product is called ...
a) campaign

b) publicity

C) press

d) marketing

2 BbibepuTe npaBunbHbI BapuaHT oTBeTa: ... of profitable firms has doubled over the last year.
a) The number

b) Amount

c) A number

d) Count

3 BbibepuTe npaBunbHbI BapuaHT oTtBeTa: The technical ... for electrical equipment can vary from
country to country.

a) justification

b) specifications

c) rules

d) uniforms

4 Bbibepute npaBunbHbI BapuaHT oTBeTa: | need several old issues of the Times for my dissertation
but unfortunately ... are hard to find.

a) this

b) these

c) that

d) those

5 BbibepuTe npaBunbHbIV BapuaHT oTBeTa: His answers ... both wisdom and integrity.
a) demonstrated

b) exhibited

c) revealed

d) showed
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4.1.14 Bonpocsl

4.1.14.1 YK-4 CnocobeH npumMeHssmb CO8PEeMEeHHbIe KOMMYHUKamueHbIe
mexHoJ/io2uU, 8 MOM 4ucsie Ha UHOCMpaHHOM(bIX) si3blKe(ax), Osisi akaGeMu4yecKko20 U
npogheccuoHanbHO20 83aumodelicmeusi

Ne HaumeHoBaHune Bonpoca
3agaHuna

1 What is the research field of your Master’s degree thesis?

2 What published research works on your topic have you read?

3 What sources of literature did you use? Was it the Internet or library?

4 Are the texts that you have read useful for your scientific research?

5 Are you going to cite any information in your degree work?

4.1.15 TecTbl (TecTOBbIE 3aAaHUs)
4.1.15.1 YK-5 CnocobeH aHanu3supoeams U y4Yumbiéamb pa3Hoobpa3ue Kysibmyp e
npouyecce MeXKyJbmypHo20 e3aumodelicmausi

Ne TecToBOE 3ajaHne C BapMmaHTaMmmn OTBETOB U NpaBUJIbHbIMKX OTBETaMU
3a4aHnga
1 MonbGepwuTte sKkBMBaANeHT AN NOQYEPKHYTOro cnosa B pycckoM sAsblke: This is an accurate
description of what we are doing.
a) Ynctbin
b) AkkypaTHbIN
c) TouyHbIN
d) YeTkun
2 MopbepuTe K 4aHHOMY CIIOBOCOYETAHUIO €ro PYCCKUIA 3KBMBaNeHT: quantity supplied

a) BenuM4uHa npeanoxeHus
b) pasmep cHabxeHus

C) Ka4yecTBO CHabXeHus!

d) KonM4ecTBO NPeanoXeHus

3 MepeBeaute Ha pycckuin a3bik «Pull/Push», ncnonb3ys ctaHgapThl BEIBECOK U HAAMNUCEWN
a) OTKpbITb/3aKPbITb

b) K cebe/oT cebs

¢) Beintn/zantu

d) Bnepea/Hasag

4 Monbepute pycckuii akBMBaneHT ans British Museum
a) BputaHcknn mysen

b) BpuTtuw — mysen

¢) bputuw — Mbro3eym

d) Bputnw - myszeym

5 Mopbepute pyccknii akBuBaneHT ans “New Scientist” (kypHan)
a) «<Hbro CaeHTUCT»

b) «HoBbIN y4YeHbI»

c) «Hblo carieHTUCT»

d) «HoBbIVi caeHTUCT»

4.1.16 Bonpocbl
4.1.16.1 YK-5 CnocobeH aHanu3supoeams U y4umbieamb pa3Hoobpa3ue Kysibmyp e
npoyecce MeXKys/bmypHo20 e3aumodelicmeausi

Ne HaumeHoBaHune Bonpoca
3a4aHnga
1 Why did you make your mind to take up a master's degree course?

[HonyckaeTcsa noboit oTBET, AEMOHCTPUPYIOLLIMIA YMEHWE CTPOUTL rpaMMaTUYecKn NpaBunbHble
NpeanoXeHus, paccyaaTb Ha NPOdQECCUOHANbBHYIO TEMY.

2 Who is your scientific supervisor?
HonyckaeTtcs noboin oTBET, AEMOHCTPUPYIOLLNA YMEHNE CTPOUTL rPaMmMaTUYECKn NpaBurbHbIe
NPeAnoXeHns, paccyxgaTb Ha NPOEeCcCUOHaNbHYI0 TEMY.

3 What is the approximate theme of your thesis?
HonyckaeTtcsa niobon oTBET, 4EMOHCTPUPYIOLLMIA YMEHNE CTPOUTb FrpaMMaTUYeCcKn NpaBurbHbIe
NpeanoXeHns, paccyxaatb Ha NPOGECCUOHANBHYHO TEMY.

4 What is the purpose of your study?
HonyckaeTtcsi Nto6oi 0TBET, AEMOHCTPUPYIOLLMIA YMEHUE CTPOUTL rpaMMaTUYeCcKu NpaBuiibHbIEe
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npegnoxeHusd, paccyxgatb Ha I'IpO(*)eCCMOHaJ'IbHyI'O TEMY.

What are the main tasks of your research?
[JonyckaeTcs noborn oTBET, 4EMOHCTPUPYIOLLMIA YMEHNE CTPOUTL rpaMMaTUYeCKn NpaBumbHbIe
NPeAnoXeH s, paccya4aTb Ha MPOdECCUOHAMBHYIO TEMY.

8b]

«CamMmomMeHeg KMEeHT»

4.1.17 TecTbl (TecTOBbIE 3aAaHUs)
4.1.17.1 YK-3 CnocobeH opzaHu3oebieamb U pykoeodumb pabomol KOMaHOblI,
abambieasi KOMaHOHYIO cmpame2uro 0sis1 00CMUXKeHUs1 MocmaeJsieHHoU uenu

Ne
3agaHusa

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

DYHKLMM CaMOMEHeKMEHTA:

a) nocTaHOBKa uenu

0) nnaHMpoBaHMe U KOHTPOIb
b) npuHATHMe peweHnn

r) NPOEKTUPOBaHNE N OpraHn3auns

CaMoMeHe)KMEeHT — 3TO ...

a) camopasBuTME MHOUBUAA — MEHeKepa U opraHM3aLMoHHas Hayka ynpaBneHusi cammm
cobon

6) ueneHanpaBneHHoe NPUMeHeHne MeToA0B U NPUEeMOB MeHeAXKMeHTa B NOBCeAHEBHOMN
XU3HepeATeNbHOCTU, UCMOJNIb30BaHMe CBOEro BpeMeHU y4lium o6pa3om

b) npouecc ynpasneHusa gpyrumu nogbsmm

OduumanbHas nporpaMmma npoaBmKeHNss paboTHUKOB MO cryx6e, nomoratoLLas paboTHMUKaMm
pacKpbITb CBOM CMOCOBHOCTM, Ha3bIBAETCH B MEHE)KMEHTE.

a) caMOMeHeI)KMEHTOM

0) ynpaBneHue Kapbepon

b) nmnagxmeHeKMEHTOM

r) KOPNoOpaTUBHOW CTpaTerven

Kputepnem acbdekTMBHOCTM MEeHe)KMEHTa B opraHu3aumm HE ssnsetca

a) COOTHOLLEHME MpUOLINKM 1 3aTpaT Ha ynpaeneHne

B) TexHMKo-aKkOHOMMYECKME NoKasaTenu

B) cteneHb yooBNeTBOPEHHOCTN COTPYAHMKOB B pe3yrbTaTtax CBOEN AesATENbHOCTH
') ypoBeHb 3apaboTHOW NyaTbl PYKOBOAUTENA OpraHu3auum

MOXHO N 3acnyXunTb AOMKHOE yBaXXeHWe B KOMNMEKTMBE, MPUHMMas BCIO OTBETCTBEHHOCTb Ha cebs
3a oWNBKN CBOMX NOAYNHEHHbBIX?

a) Bceraa

0) Aa, ecnu oHM gonyLeHbl U3-3a TOro, YTO Bbl HE aKLIEHTUPOBanu BHAMaHMe Ha
BO3MOXXHOCTU UX NOSABNEHNSA

B) HMKorga

r) B cnyvyae Hepa3yMHbIX pPeLUEHU NOAYUHEHHbIX

8bl,

4.1.18 Bonpocbl
4.1.18.1 YK-3 CnocobeH opzaHu3oebieamb u pykoeodumb pabomol KOMaHOblI,
abambieasi KOMaHOHYIO cmpame2uro 0511 00CMUXKeHUs1 nocmaeJsieHHolU uenu

Ne
3agaHusa

HanmeHoBaHMe Bonpoca

1

YnpaBneHue kakvuMmn pecypcamu BKNIOYaeT CaMOMEHEKMEHT?

OT1BeT: CaMOMEHEKMEHT BKINIOYAET yrpaBfeHne pasnnyHbIMU pecypcamm, BKIoYas:

1. BpemeHHble pecypcbl: CaMOMEHEeMXMEHT BKIOYaeT MNaHMpoOBaHWE W OpraHvM3auuio
BPEMEHW, yCTaHOBMNEHME NPUOPUTETOB U 3(PDEKTUBHOE NCMONb30BaHME BPEMEHU AN OOCTKEHNS
MOCTaBIIEHHbIX LieNen.

2. OHepreTMyeckme pecypecbl: CaMOMEHEKMEHT BKIMOYaeT yrnpaBlieHWe 3Heprven u
nogaep>kaHne BbICOKOTO YPOBHS SHEPrM AMsi MOBbILWEHUS MPOSYKTUBHOCTM U OOCTWKEHWUS NINYHbBIX
1 npodeccnoHanbHbIX Lenen.

3. ®duHaHCOBbIE pecypCbl: CaMOMEHeKMEHT BKMYaeT ynpaBneHue QuHaHcamn U
OloKeTMpoBaHWe, MNNaHUPOBaHWE pPacxodoB W yMeHue 3peKTMBHO ynpaBnsiTb CBOMMU
PUHAHCOBbLIMK pecypcamu.

4. MHdopMaLMOHHbIE  pecypchbl: CaMOMEHEKMEHT  BkMwo4yaeT ymeHue 3deKkTUBHO
cobupaTb, OpraHn3oBbIBaTb U UCMOMb30BaTbh MHPOPMALMIO ANS MPUHATUS PEeLLEeHUA U AOCTUXKEHUS
MOCTaBIIEHHbIX Lienen.

5. JInyHble pecypcbl: CaMOMEHEMXMEHT BKITIOYaEeT yrnpaBlieHMe CBOMMU NMYHBIMU pecypcamu,
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TakuMU Kak HaBblKW, 3HAHWS,, MOTMBALUS, CaMOOUCLIMMIIMHA U SMOLMOHanbHoe 6raronony4ue.

6. MeXnnYyHOCTHble  pecypcbl:  CaMOMEHEMXMEHT  BKMoYaeT yMeHue  3dpdEeKTUBHO
B3aMMOEWNCTBOBaTb C APYrMMM NI0AbMW, YCTaHaBNMBaTb rpaHuLbl, 4eNernpoBaTtb 3a4a4quv, CTpoUTb
OTHOLLUEHMS N UCNOJMb30BaTb NOAAEPKKY OKPYKaIOLLMX.

YnpaBneHve 3aTMMK pecypcamu SIBMSETCS KIHYEBbIM acneKToOM CaMOMEHeKMEHTa M nomoraet
O0CTWYb JIMYHOTO M NPOdIeCCMOHaNbHOro ycnexa

KakoBa rnaBHas Lernb caMoMeHeaKMeHTa?

OTtBeT: [NaBHag Lenb CaMOMEHEeKMEHTa 3akni4aeTcss B TOM, YTobbl 3h(PekTMBHO ynpaBnaTb
COBCTBEHHBLIM BpPEMEHEM, 3HEpruen u pecypcamu, 4tobbl 4OCTUYL NOCTABMNEHHbIX Lienen u 3agau.
CamMoMeHeKMEHT Takke HanpaBfeH Ha pas3BUTME HaBbIKOB, HEODXOAUMBLIX AMns ynpaBrneHus
coboN N CBOEN XWM3HbIKD, TaKMX Kak MraHUpoOBaHWE, OpraHmsauus, NpuUopuTeTbl, MOTUBALUA,
camogucLmniMHa u aMmoumoHanbHoe bnarononyyue.

OcHOBHas Lenb caMOMeHeXXMeHTa - 3TO yBenunyeHue 3dhPEeKTUBHOCTU U NPOU3BOAUTENBHOCTMH,
yTo nomoraeT pocTuratb OonblIero ycrnexa B MNUYHOW U MpodeccuoHanbHOW XusHu. [pu
NpaBUITbHOM MPUMEHEHUN CaMOMEHEMKMEHTA MOXHO COKpPaTUTb BPEMSI Ha BbIMOSIHEHWE 3ajad,
CHM3WUTb YPOBEHb CTpecca W YCTanoCTW, YNYYLWWUTb KayeCTBO XW3HW W MOBLICUTb YPOBEHb
YOOBNETBOPEHHOCTW.

Kakne aTanbl MOXHO BbIAENUTb B Pa3BUTUN HAayKN CaAMOMEHEPKMEHTA?

OTBeT: Pa3Butne Haykm caMOMeHeKMEHTa MOXHO YCMNOBHO pa3fenuTb Ha HECKOSbKO 3Tanos:

- OTtan opMMpoBaHUS: STOT 3Tan Hayancs B koHue XIX - Havyane XX Beka U CBsi3aH C
nosiBfieHneM nepBbIX TPYLAOB MO OpraHusauum Tpyaa n BpemeHu. Ha aTom aTane akueHT genancs
Ha onTMMmM3aLmm paboyero npouecca U yBenmyeHu npou3BoaAnTENbHOCTU Tpyaa.

- OTan pasBuTua: 3TOT aTan npuwenca Ha 1950-e - 1960-e roabl U CBSA3aH C pasBUTUEM
TEOpUW yrnpaBrieHUs 1 NOSIBIIEHMEM HOBbIX METOAMK ynpaBneHusi. Ha aTom aTane akueHT genancs
Ha ynpaBfieHMM NPOEKTaMK, YrpaBlieHUN BPEMEHEM U YIPABIIEHUN KapbepPOW.

- OT1an KoHconupauuu: 3ToT atan Hadvanca B 1970-e rogbl n cBs3aH ¢ OpMMpPOBAHUEM
camMoCToATENbHOM 06M1acTn 3HaHUM - CaMOMEHemKMeHTa. Ha aTom aTane akueHT genancsa Ha
pa3paboTke METOAMK W TEXHONOIMA CaMOMEHEMKMEHTa, a TaKkKe Ha pasBUTUM JIMYHOCTHbIX
KayecTB, HeobxoauMbIX Ans 3pHEeKTUBHOIO ynpaBneHus co6oNn.

- OTan wuHTerpauumn: 3TOT 3Tan Havanca B 1990-e rogbl U CBA3aH C MHTErpauuen
camMoOMeHe)KMeHTa B Apyrme obnactu 3HaHWiA, Takue Kak MCUXOoriorusi, couuosnorusi, 6musHec u
MeHeKMeHT. Ha aToM aTane akueHT genaeTcsl Ha KOMMNIEKCHOM MOoAXoAe K yrnpaBrieHno cobom u
Ha pa3BUTUKN NINYHOCTU KaK LLIeNTIOCTHOW CUCTEMBbI.

- OT1an MHHoBauwm: 3TOT 3Tan Ha4arcs B XXI| Beke n cBA3aH C pa3BUTUEM HOBbIX TEXHOMOMNI
U METOAMK CaMOMEHeKMEHTa, TaKMX Kak WCMNOoNb3oBaHWe LMMPOBLIX MHCTPYMEHTOB, METOAbI
MeauTauum, mManHadgynHecca n gpyrve. Ha aTom aTtane akueHT [enaeTcsi Ha MHHOBALMOHHbLIX
MeToAax YU NoAaxoAax K ynpaBrieHUo COB0N U CBOEWN XU3HbIO.

KakoBbl coCcTaBHbIE YaCTN CaMOMeEHeXXMeHTa?

OtBeT: CaMOMeEHeOXMEHT BKMOYaeT Ccreaylolime COoCTaBHble 4YacTW, KOTOpble MnomoratT
yrnpaBnsite COGON N CBOUMU pecypcamu:

- lMnaHnpoBaHue: paspaboTka KOHKPETHbIX LUenen, 3agady M NfaHoB AEWCTBUMA AN uX
JocTkeHusi. [naHmpoBaHWe BKMYaeT onpedernieHne nprvopuTETOB, YCTaHOBMEHUE CPOKOB U
OopraHun3aLmio pecypcos.

- OpraHusauma: ynopsgovyeHve W CTPYKTYpuUpOBaHWe 3ajad, BpemeHu, uHopmauuu u
pecypcoB Ans 3d(EKTUBHOrO BbINOMHEHUS MOCTaBMNEeHHbIX LUenen. OpraHusauus BKNOYaeT
onpegerneHne nocnegoBaTenbHOCTM AENCTBUIA U CO34aHME CUCTEM U NMPOLIECCOB.

- YnpaBneHne BpeMeHeM: 3dppekTMBHOE pacnpefenieHMe BpeMeHU MeXAy pasfiMyHbIMU
3afjayaMu U aKTUBHOCTAMW. 3TO BKIOYAET MMaHUpOBaHME, MNPUOPUTM3ALNIO, YCTaHOBMEHUE
BPEMEHHbIX PaMOK 1 YMeHue n3beratb OTBNEYEHUN.

- MoTuBauus: pasBuTME BHYTPEHHEW MOTMBALMM U CaMOAMCLMMMAVHBLI AN AOCTUXKEHUS
NnocTaBfeHHbIX Lenen. 3To BKNIOYAET YCTaHOBNEHNE MOTUBMPYOLLMX (DaKTOpPOB, NOOLLpeHne cebs
3a JOCTWKEHMS U NpeoaoneHne NpensaTCTBUN.

- YnpaBneHne aHepruen: apdeKkTUBHOE WCMOMb3oBaHUE (U3NYECKON N 3IMOLIMOHAITbHON
3HeprumM Ans MNOBbIWEHWS MPOU3BOAUTENBHOCTM U 6Gnarononyuns. 3TO BKAYaeT 3aboTy o
300pOBbe, OTAbIXE, MUTaHNW, PU3NYECKON aKTUBHOCTU U YNpaBrieHne CTPECCOM.

- CamoaHanus3: 0co3HaHHOe HabniogeHve 3a CBOMMM  JOEWCTBUSMM,  MPUBbIMKaMU,
nporpeccom u poctmxkeHnsmn. CamoaHanu3 nomoraet onpeaenntb CBOU CUMbHblE CTOPOHHI,
cnabble CTOPOHbLI 1 0bnacTu Ansa pasBuTus.

- JInuHOCTHOE pa3BuTME: MOCTOSIHHOE CTpPEeMfEeHWe K pPasBUTUIO FIMYHOCTHLIX KavecTs,
HaBbIKOB M 3HaHWWA, KOTOpble CMOCOOCTBYOT 3h(PEKTUBHOMY CaMOMEHEMKMEHTY. JlMyHOCTHOE
pasBUTME MOXET BKNOYaTb ObyyYeHue, YTeHne, camoobpas3oBaHne M COTPYOHWYECTBO C ApYrMMu
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nogbmu.
Kaxxpgas 13 HUX WrpaeT BaXHyl ponb B 3QEEKTMBHOM yNpaBrieHUM coBOM M OOCTMKEHUU
MOCTaBIIEHHbIX Lienen.

KakoBbl OCHOBHbIE (PYHKLMM CAMOMEHEKMEHTA?

OT1BeT: OCHOBHbIE DYHKLUN CaMOMEHEIXKMEHTA BKITHOYAIOT:

- lMnaHnpoBaHue: paspaboTka KOHKPETHbIX Lenen, 3agady M NfaHoB AEWCTBUMA AN uX
OOCTUXKEHUS.

- OpraHusauma: ynopsgovyeHve W CTPYKTYpuUpOBaHWe 3ajad, BpemeHu, MHopmauuu u
pecypcoB Ans appeKTUBHOro BbINOMHEHUS NOCTABNEHHbIX Lienen.

- YnpaBneHne BpeMeHeM: 3appekTMBHOE pacnpefernieHMe BpeMeHW MeXAy pasfiMyHbIMU
3aja4yamMu 1 aKTUBHOCTSIMM.

- MoTuBauus: pasBuWTME BHYTPEHHEN MOTMBAUMM WM CaMOAMCLMMNNWHBLI O5S OOCTUXEHUS
NoCTaBfeHHbIX Lienen.

- YnpaBneHue aHeprven: apeKkTMBHOE WUCNONb3OBaHWE (U3NYECKON N 3MOLUOHANbLHOM
3HEeprum Ansi NoBbILLEHNS MPOU3BOANTENBHOCTM 1 Briaronony4ums.

- CamoaHanus: ocCo3HaHMe CBOMX CUIbHbIX WM CrabbiXx CTOPOH, YCTaHOBMEHWE uenen wu
MaHoB AENCTBUI HA OCHOBE 3TOro aHanmsa.

- KoHTponb: oTcnexuBaHue nporpecca B AOCTWKEHUW Lenen M KOppPekTMpOoBKa MiaHoB
OencTeui npu Heob6xoaMMOCTH.

- PasBuTue: nNOCTOSIHHOE pas3BUTUE HaBbIKOB, 3HAHWA W KavyeCTB AN NOBbILIEHUS
3P PEKTUBHOCTU M NPOM3BOAUTENBHOCTH.

PyHKUMM CaMOMEHEMXMEHTA B3aMMOCBA3aHbl U B3aMMO3aBMCHMMbI, U UX MPaBUIIbHOE BbINOJIHEHME
NnoMoraeT 4oCTUraTb JIMYHbIX M NPOGECCMOHANbHbIX Lienen

4.1.19 TecTbl (TecTOBbIE 3aAaHUs)
4.1.19.1 YK-6 CnocobeH onpedenssimb U peajiu3oeébieamb rfpuopumemsi

cobcmeeHHoOU OessmenibHOCMU U crnocobbl ee coeepweHCmMeoeaHUsi Ha OCHOge
caMOOUEHKU

Ne
3agaHusa

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

K nornotutensim BpeMeHU OTHOCATCS

a) no6ble 3apayn, aena, AeNCTBUA, Begylume K NnoTepsaM BpeMeHuU

©0) nobble gena, 3agayun, 4ENCTBUS, Ha BbINOSIHEHME KOTOPLIX TpebyeTcs bonee 5 MUHYT

B) 3agauu, gena v 3afayu, cBa3aHHble UCKMYUTENBHO C paboyer unm y4ebHom esTenbHOCTbIO
r) Bce Aena v AenCTBMs, He oTHocsIwuecs K cpepe paboTbl nnm y4eobi

[) BC&, YTO CBSI3aHO C OTAbIXOM

MpaBunbHO chOpMynNMpoBaHHas Lienb AormkHa cooTBeTcTBoBaTh SMART-KkpUTEPUSAM, OOHUM U3
KOTOpbIX ABMASETCS ...

a) onpeneneHHoCTb

0) nsmepmmocTb

B) y3HaBaeMoCTb

) MUHBECTUPYEMOCTb

4) 4enMocCTb

K opraHusaumoHHoMy acnekTy 60pb0bl 3a BpeMs OTHOCUTCS

a) BbISIBIIEHME HEMNPOAYKTUBHbIX PACXOA0B BPEMEHM

0) BbIsiBNEHME HEQOCTAaTKOB CUCTEMBI LieNienonaraHus

B) BbIIBlIeHUWe HEAOCTAaTKOB CUCTEMbI OpraHU3aLum BpeMeHu
r) onpeferneHne NMeLLIErocs pecypca BpeMeH!

[) KOHTPOJ1b PAacXOA0B BPEMEHM

MemyapHUK — 3TO MHCTPYMEHT Ans:

a) onpeaeneHusi cBoux 6a3oBbIX LIEeHHOCTEN

©) dhopmynupoBaHus cBOUX Lienen

B) onpefeneHuns LeHHocTen Ans 3agad ns «Kpyra Bnnauusa»
r) Knaccudurkaumm cBomx Lernen B KnoyeBblix 06nacTax XXU3HM

MonHas 3aBUCUMOCTb OT BHELLUHUX OBCTOATENbCTB — XapakTepHas YepTa YenoBeka:
a) peakTUBHOro

©) NnpeanpMMMYnBOro

B) NPOaKTUBHOTIO

I) aKTUBHOTO

[) PErpeccmBHOrO
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4.1.20 Bonpocbl
4.1.20.1 YK-6 CnocobeH onpedensmb U peanu3oebieamb nApuopumemsl

cobcmeeHHol OdessmesibHOCMU U cnNocobbl ee cogepuieHcmeoeaHusi Ha OCHoee

CaMOOUEeHKU
Ne HanmeHoBaHwMe Bonpoca
3a4aHnga

1 Mepeuncnute Hanbonee BaxHble CBOMCTBA BHUMaHUs, HeobxoauMble B AeATENbHOCTU YernoBeka.
KakoBo ux cogepxaHue?
OteeT: Haubonee BaxHble CBOWCTBA BHMMaHus, Heobxooumble B AEATENbHOCTW YeroBeka,
BKITHOYAIOT:
KoHueHTpaumsa: cnocobHoCcTb (hOKycupoBaTb BHUMaHWE Ha onpegeneHHon 3agadve unu obbekTe,
UrHOpUpys oTBReKawLme PakTopsl.
YCTONYMBOCTb: CMOCOBHOCTb COXPaHATb KOHLEHTpaLMo Ha onpedeneHHon 3agade nnvm obbekTe B
TeYeHne NpoJoIMKNTENTBHOIO BPEMEHMN.
MepekntoyaeMocTb: CMOCOBOHOCTL OBICTPO MEpeKnyaTbCad MeXAy pasfuuYHbIMKW 3ajadaMu U
06bekTaMu B 3aBUCUMOCTM OT TEKyLLMX NOTpebHocTen.
PacwwnpeHne nonsi BHUMaHusA: cnocobHOCTbL obpallaTe BHUMaHWE Ha HECKONbKO OBbEeKTOB unu
3agad OAHOBPEMEHHO.
PacnpegeneHune BHMMaHusA: cCNOCOBHOCTbL pacnpeaendatb BHUMaHUE Mexay pasnuyHbiMK 3aja4amu
1 obbekTaMm B COOTBETCTBUU C UX 3HAYMMOCTBIO U NPUOPUTETOM.
'MBkocTb: CNOCOBHOCTL M3MEHATH HanpaBfneHWe U UHTEHCUBHOCTb BHMMaHWS B 3aBUCUMOCTM OT
N3MEHSIOLLINXCSH YCIOBUIA.
OpUEeHTMPOBAHHOCTb: CMOCOBHOCTL OPUEHTUPOBATbCS B MPOCTPAHCTBE U BpPEMEHM, a Takke
Haxo4WTb HYXHY MHpopmauuio B 60MbLLIOM 06beMe AaHHbIX.
mybuHa obpaboTkM: CnoCOOHOCTL aHanuaupoBaTb U obpabaTbiBaTb MHGOPMALMIO Ha pasHbIX
YPOBHSIX CIOXXHOCTU U AeTanusauuu.
Bce aTu cBoicTBa B3aMMOCBSA3aHbl U B3aUMO3aBUCUMbI, W WX MPaBUNbHOE WCNONb30BaHUE
nomoraeT noBbICUTb 3PPEKTUBHOCTb PaboThl N AOCTUYL NYYLLINX PE3YNbTATOB.

2 OxapakTepusynte OCHOBHOM KOMMMEKC YNpaxKHEHU nporpamMmm, pekomeHayeMblX ncnxonoramu ans
NOBbILLEHMS KOHLLEHTPALMWN BHUMAHWS.
OT1BeT: OCHOBHOW KOMMIEKC YNPaXXHEHUA AN MOBbILLEHUS KOHLUEHTPauMM BHMUMaHUs BKMOYaeT B
cebsa cnefylowme ynpaxHeHus:
1. Megutaums: 3TO ynpaxHeHWe nomoraeT COCpefoTOuUTbLCA Ha AblxaHuuM U ybpaTb
oTBrekawwme Mbicnv. Megutaumsi MoxeT ObITb Kak CTaTU4ECKON, Tak 1 AMHAMUYECKOMN.
2. YnpaxHeHus Ha BM3yanu3auuio: 3TO YNpaXxHeHWe foMoraeT CocpefoTounTbCH Ha
KOHKpeTHOM obbekTe mnn obpase. Hanpumep, MOXHO BM3yanusMpoBaTb CBOW AOM, 3aMOK WM
nto6own apyron o6 bEKT.
3. YNpaxHeHs Ha CNyxoBO€ BHMMAaHWE: 3TO YNpaXXHEHWe NOMOoraeT ynyylwuTb CNOCOBHOCTb
ChblWaTh M NOHMMAaTb peyb. Hanpumep, MOXHO criyliatb ayanoKHUI U 3anncu NEeKLUN.
4. YnpaxHeHuss Ha 3puUTEeNbHOE BHUMaHWE: 3TO YyMNpaXxHeHue nomoraet YnyudlivTb
CNOCOBHOCTE BMAETb M MNOHWMAaTb BU3yanbHylO WHpOpMauuio. Hanprumep, MOXHO pellaTb
rorfloBOSIOMKM UINU UrpaTb B HACTOSbHbIE UIPbI.
5. dusnyeckme ynpaxHeHusi: 3TO YyMpaxHeHMe MOoMoraeT YynyylmTb KpoBoobpalleHue u
yny4ywmTb paboTy mMo3ra. Hanpumep, MOXHO 3aHMMaTbCs MOrown, nrnasaHnem nnu 6erom.
Bce aTu ynpaxHeHusi moMoratwT ynyylwnTb KOHLUEHTPaLMIo BHUMAHUSA U ynydwunTte paboTy moara.
OHun MoryT 6bITb MCMOMb30BaHbl Kak B KavyeCcTBE CaMOCTOATESbHbIX 3aHATMI, Tak U B KayecTBe
[OOMOJIHEHMS K OCHOBHOW MporpaMMe TPEHMPOBOK

3 Kakol ncmxonornyeckuin npouecc NexuT B OCHOBE CMOCOBHOCTEN YeroBeka, SABMSIETCS YCITOBUEM
YCMNELLHOro NpnodpeTeHnst 3HaHUM U POPMUPOBAHUSA YMEHMWI U HABLIKOB?
OTBeT: B ocHOBe ycrnielHoro npuobpeteHms 3HaHUA U POPMUPOBAHUSA YMEHUIA U HABbLIKOB MNEXUT
NMCMXOMOrMYecknin NpoLecc, U3BECTHLIN Kak BHUMaHWe. BHMMaHue - 3TO ncuxumyeckuin npoecc,
KOTOpPbIA MO3BOMNSET COCPEAOTOUUTBCS Ha OnpeaeneHHOM OObekTe UnuM SBNEeHUW, UrHOPUpPYS
Opyrve BHEWHWe WNU BHYTPEHHWEe pasgpaxuTtenu. J3TOT npouecc Mo3BOMSET YenoBeKy
doKycuMpoBaTb CBOE BHMMaHue Ha KOHKpeTHOM mHdopmaumu, obpabaTtbiBaTb €€ 1 UCnonbL30BaThb
AN NpuobpeTeHUss 3HaHUIN, pPas3BUTUS YMEHWA W HaBbLIKOB. YPOBEHb BHUMaHUS BIUSET Ha
CNOCOBHOCTbL YernoBeka K OBy4eHMIo, MOHMMaHUIO U 3anoOMUHaHUI MHGOpPMAaLMKM, a Takke Ha
3(pPeKTUBHOCTL BLINOMHEHUST pas3NUYHbIX 3agady. Takum obpa3oM, BHUMaHWe SABMSETCS BaXHbIM
YCINOBMEM A1 yCneLwHoro oby4yeHnsi n pasBnuTus YenoBeka.

4 Ha3zoBunTe OCHOBHbIE MPUHLMMbLI AenerMpoBaHus.

OT1BeT: OCHOBHbIE MPUHLMNLI AENEernpoBaHnS BKIHOYalOT B cebs cneayioline acnekTbl:
1. fAcHoe onpepeneHve uenen un 3agad: nepeqn AenerMpoBaHMEM HeOoOXOOUMO YeTKO
onpegenuTb Lenu M 3agayvv, KoTopble AOMMKHbI ObiTb BLIMOMHEHbl. OTO MO3BONUT u3bexaTb
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HeaoMNMoOHMMaHUIA U HEOQHO3HAYHOCTEN B NpoLecce AenernpoBaHus.

2. BbiGop nogxogsiLero MCMOMHUTENs: BakHO BblIOpaTb MNOAXOOSALLEro WCMONHUTENs Ans
AenervpoBaHnsi 3agayn, yYmTbiBasi €ro KOMNeTeHLUNN, OnbIT N BO3MOXHOCTH.

3. UeTkoe 0OBSACHEHME 3ajauyn: npu  AenernpoBaHnUM HeoOXOOAMMO YeTKO OObBbSCHUTL
WCMOSHMTENIO CYTb 3aJaun, ee NpuopuTeTbl, OXNOaeMble pe3ynbTaTbl U CPOKM BbINOSHEHUS.

4, MpepocTaBneHne HeOOGXOAMMbIX PEeCypCcOB: BaXHO o0OecneynTb WCMOMHUTENS BCEMM
HEeOOXOAMMbLIMW  pecypcamMu, KOTopble MOHadobsaTcA AOns  BbINOMHEHUS 3adayu, BKoyas
nHdopmaumo, MaTepuarnbHble U (PUHAHCOBLIE PECYPCHI.

5. Mopaepkka M KOHTPONb: Nocre OeNnerMpoBaHus 3afady BaKHO OKasbiBaTb MOOOEpXKKY
ucnonHuTento, ObiTb OOCTYMHBLIM AN KOHCYNbTauMiA M KOHTPONUPOBATbL MPOLIECC BLINOMHEHUS
3aJa4yn, He BMELUMBAasiCb B caM MNpoLiecc.

6. [oBepue M OTBETCTBEHHOCTb: AeNnermpoBaHue AOMKHO ObiTb OCHOBaHO Ha [O0BepuM K
WCMNOMHMTENO U NpeaocTaBneHnn emy HeoOXO4MMOW CTeneHn OTBETCTBEHHOCTM 3a BbINOSIHEHUE
3agaun

Kakne Bbl 3HaeTe OCHOBHble METOAbI AenerMpoBaHns?

OtBeT: CyllecTByeT HECKOJIbKO OCHOBHbIX METOAO0B OeriermpoBaHus 3agad, KoTopble MOryT ObiTb
NPUMEHEHbI B OpraHM3aLnoHHON NpaKTUKe:

1. lMonHoe penermpoBaHMe: MpuM 3TOM METoAe pPYyKOBOAMTENb nepedaeT  MOJSIHYHO
OTBETCTBEHHOCTb 3a BbIMNOSIHEHME 3a4auv MOAYMHEHHOMY, HEe BMELUMBasiCb B MpoLecc
BbIMONHEHUsI. JOTOT MeTohd MOoAXoauT Ans  3ada4y, B KOTOPbIX MOAYMHEHHbIM obnagaer
HEOOX0AMMbIMU HaBbIKAMW U KOMMNETEHLIMSIMA.

2. YacTuyHoe aenervpoBaHue: Npu 3TOM MeToAe PYKOBOAUTENb Aenervpyet BbiNOMHEHWe
3ajaun noAvYMHEeHHOMY, OcCTaBnss 3a cobow onpeadeneHHble KOHTPOMbHble YHKUMKU. 3TO
Nno3BonsieT PyKOBOAMTESNO OCTaBaTbCs B Kypce npoLiecca BbIMOMHEHUSA 3afayn, He BMELUVBAasiCb B
nertanm.

3. [enernpoBaHne COBMECTHO C KOHTPONEM: 3TOT METOA npeanonaraeT genernpoBaHue
3agadn  NogYMHEHHOMY C  MOCHeAylLlWMM KOHTPONieM U 00paTHOM CBA3bKD CO  CTOPOHbI
pykoBoauTensi. JTO MO3BONMSET MOOAEPXKMBATb BbICOKUIA YPOBEHb KOHTPOMS Hag MpPOLEeCcCOM
BbIMNOMHEHUS 3aa4u.

4, [enernpoBaHne C BO3MOXHOCTbK KOHCynbTauuW: MNpyv 3TOM METoAe PYKOBOAUTENb
nenervpyet 3agady NogYMHEHHOMY, NPeaOCTaBNAS BO3MOXHOCTb A1 KOHCYIbTaLUA U NOAAEPXKKU
B Npouecce BbIMOMIHEHNA 3afauun.

Boibop MeTogoa [penerMpoBaHuMsl 3aBUCUT OT KOHKPETHOW CcuTyauuu, Xxapaktepa 3ajauyu,
KOMMETEHLMIN UCMONMHUTENS WM CTeneHu [oBepust pykosoautens. Kaxablh MeTon MMeeT CBou
npevmMylLlecTBa M OrpaHuMyeHusl, U UX cregyeT MCNONb30BaTb B 3aBUCMMOCTU OT KOHKPETHbIX
0b6CcTOATENLCTB.

«MaremaTuyeckoe moaenvMpoBaH1Me GMONIOrMYECKNX NPOLIECCOB»

4.1.21 TecTbl (TecTOBbIE 3a4aHUs)
4.1.21.1 Ol1K-8 CnocobeH ucnosb308amb COBPEMEHHYH uccsiedoeamesibCKyH

annapamypy u eblyuciumesibHyl0 MeXHUKy OJisi peweHuUsi UHHO8aUUOHHbIX 3aday e
npogheccuoHanbHol desimesibHOCMU

Ne
3agaHusa

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

Knaccudmkaums XnBOTHbIX - 3TO
a) marepuvarnbHas Moenb

0) ceteBas mogenb

B) cTaTuyeckas Moaersb

r) AvHamuyeckas Mofesnb

lMoBeneHne pelleHnsa cuctemMbl 06bIKHOBEHHbIX AndddepeHLManbHbIX YPaBHEHWIA OonNpeaenseTcs:
a) 3HaYEeHVSIMU KOPHEW XapakTepUCTUYECKOrO ypaBHEHMS

0) MeToaoM peLleHns CUCTEMbI YpaBHEHWI

B) TOYHOCTbIO pPELLEHUS CUCTEMbI YpaBHEHUI

r) HanmuMynmem B CUCTEME YpaBHEHUI OTpULATENbHbIX KO3 HULNEHTOB

Cucrtema nuHenHbIx audepeHLmanbHbIX ypaBHEHUN UMEET:
a) ogHy ocobyto Touky ¢ koopamHaTtamu (0; 0)
©) oaHy ocobyto Touky ¢ koopamHaTamu (1; 0)
B) oAdHy ocobyto Touky ¢ koopauHatamu (0; 1)
r) ofHy ocobyto Touky ¢ koopauHaTtamu (1; 1)

Tun noBegeHUsi hasoBbIX TPAEKTOPUIA, NMPU KOTOPOM C TEYEHMEM BpeMeHU ha3oBbie TpaekTopun
MOHOTOHHO yAansiloTcsi OT CTauMOHapHOW TOYKW, Ha3blBaeTCs:
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a) HeyCcToWM4mnBbIN y3en
0) ycTonumBbIv y3en

B) ycTonumBbIA OKYC

r) HeycTomumBbIN HOKYC

CraunoHapHoe COCTOsIHME — 3TO COCTOSIHME, MPU KOTOPOM

a) 3HayeHVss NepeMeHHbIX B CUCTEME HE U3MEHSIIOTCS CO BpeMeHeM
6) 3Ha4YeHVss NepeMeHHbIX B CUCTEME U3MEHSIIOTCSA CO BPEMEHEM

B) 3HaYeHMs NepeMeHHbIX B CUCTEME HemnpepbIBHO YBENUIMBaloTCA
r) 3HaYeHMsi NepeMeHHbIX B CUCTEME HEMPEPbLIBHO YMEHbLLIATCS

4.1.22 Bonpocbl
4.1.22.1 Ol1K-8 CnocobeH ucnosb308amb COBPEMEHHYH uccsiedoeamesibCKyH

annapamypy u eblYuc/iumesibHyl0 MeXHUKy OJisi peweHuUsl UHHOB8aUUOHHbIX 3aday e
npogheccuoHanbHoOUl dessmesibHOCMU

Ne
3agaHusa

HanmeHoBaHuMe Bonpoca

1

Brvonornyeckue 6a3bl 1 BaHKn AaHHbIX

OTtBeT: bBuonorumyeckne 6asbl faHHbIX npeacTaBnsloT cobor xpaHunuwia uHgopmMauun o
Buronornyecknx obbekTax, TakMx Kak reHbl, 6enku, Monekyrnbl, opraHuamel U T.4. 3TN 6asbl AaHHbIX
cogepxart pasnuyHble TUnbl Hopmaumm, Bkntodaa nocnegosatensHocT OHK n PHK, cTpykTypbl
©ernkoB, reHOMbl Pa3NNYHbIX OPraHM3MOB, AaHHbIE O OMONOTMYECKUX MYTAX U MHOroe apyroe.
HekoTopble n3 Hanbonee n3BeCTHbIX OMonornyeckmx 6a3 AaHHbIX BKIHOYAOT:

1. GenBank: aTo kpynHenwasi obuwegocTtynHas 6asa [aHHbIX MocreAoBaTeNlbHOCTEN
HYKMEMHOBbLIX KACMOT, cogepXallasi MUITIIMOHbI 3anMcen O reHoMax pasfiMyHbIX OPraHn3MoB.

2. Protein Data Bank (PDB): aTo kpynHenwas 6a3a AaHHbIX TpEXMEPHbIX CTPYKTYp Genkos u
apyrux éuomonekyn.

3. National Center for Biotechnology Information (NCBI): aT0 ueHTp 6uoTexHonornyeckom
WHpopmaLmy, Bknovawwmn B ceba MHoxecTBO 6a3 AaHHbIX, Taknx kak PubMed (meamumHckas
nutepatypa), GenBank (reHomHble nocneposatensHocTn), BLAST (nouck romonornin) n mHorue
apyrve.

4, UniProt: a1to 6asa paHHbIX, cogepXawas  wuHdopMaumiwo o  Oenkax, uX
nocneaoBaTenbHOCTAX, PYHKUUSAX, B3aMMOAENCTBUSAX U T.4.

OTn 6Gasbl AaHHbIX UIPaKT BaXHYH poSib B OMOMOrMYECKUX M MEOULMHCKMX WUCCReOoBaHUsIX,
MoO3BOMSAS YYEHbIM XpPaHUTb, OOMEHMBATLCA N aHaNU3NpPoBaTb OrpoMHbIe 06beMbl Bronornyeckomn
MHdopMaLuu.

CywectByeT TakKe MHOXECTBO  CMeuuanuMsvMpoBaHHbIX  Ouonormyeckmx 6a3  gaHHbIX,
OXBaTbIBaKOLLMX pa3NNYHble acnekTbl 6UoNorMmn, reHeTnkn, BronHgopmMaTkn 1 Apyrux obnacTtem.

OuHamnyeckne mogenun 6GMONOrMYECKNX NpPoLLeCcoB

OtBeT: [lMHamuyeckne Moaenu OMOMOrMyecknx MpoLEecCcoB - 3TO MaTeMaTUdeckne MOLENW,
KOTOpble MCMOMb3YHTCA ANA ONUCaHUS W aHanusa guMHaMuku Guonormdeckux cuctem. OHU MoryT
ObITb NPUMEHEHBLI ANA U3YYeHUss pasnUyHbIX BUONornyecknx NpPoLLeccoB, TakMX Kak MeTabonuam,
pPOCT M pa3BUTUE KNeTOK, (PYHKLMOHWPOBAHWE OpraHoB M CUCTEM OpraHusma, a Takke [Ons
nccnenoBaHusa B3aMMOOENCTBUA MexXay pasnmyHbiMy Gronornyecknmm obbekTamm.
OuHamuyeckme mogenu MoryT OblTb MNpeAcTaBfeHbl B BUOE Pa3fMYHbIX  MaTteMaTU4ecKmnx
YpaBHEHUN, Taknx Kak anddepeHumnanbHble ypaBHEHUS!, Pa3HOCTHbIE YPaBHEHWSs, CTOXacTUYECKNE
YpaBHEHUSA U T.0. OTU ypaBHEHWSI OMMUCLIBAKOT M3MEHEHMSI COCTOSIHUA CUCTEMbI BO BPEMEHM WU
MOTYT ObITb MCMOSBL30BaHbI 41151 NPOrHO3MPOBaHMSA OyayLLUNX U3MEHEHUIA.

OgHM 13 Haubonee pacnpOCTPaHEHHbIX MNPUMEHEHUA [OUHAMUYECKUX MOoJenen sBnseTcs
MOLENVpPOBaHWe AMHaMWKM nonynauui. Hanpumep, AvHammyeckue Mofenu Moryt 6biTb
MCNONb30BaHbl ANs U3y4EeHUS U3MEHEHUN YUCMEHHOCTM MONYNSUMA XUBOTHbLIX UMW pacTEHUN B
3aBMCUMOCTM OT pPasnuUyHbIX PaKTOPOB, TAKMX Kak U3MEHEHUS KNnmaTa, AOCTYNHOCTb MULLU U T.4.
OuHamuyeckme mogenu Takke MOryT 6bITb MCMOMb30BaHbl ANs U3yvyeHus GonesHen u anuaemMun.
Hanpumep, mogenu MoryT ObITb MCNONb30OBaHbl AMs MNPOrHO3MPOBaHWUS  PacnpoCTpaHeHMUs
MHEKLMNOHHLIX 3aboneBaHnn 1 ansg oueHKn 3pEeKTMBHOCTU pasnNUYHbIX MEP MO UX KOHTPOJIHO.

B uenom, avHamunyeckme MOLENM SBMSIOTCA MOLLUHBIM MHCTPYMEHTOM AN UCCneaoBaHus
Ovonormyecknx npoLeccoB M MOrytT ObiTb WUCMNONb30OBaHbl Afs1 MPOrHO3MPOBaHUS OyayLimnx
M3MEHEHNI B pa3fI4HbIX OMOMOrMYecknX cucTeMax.

MaTemaTuyeckoe MogenMpoBaHme 6MoNorMyeckmx NpPoLECCOB

OTBeT: MaremaTtuyeckoe mMopenupoBaHue OGMONorM4eckMx MpoLeccoB - 3TO NPOLECC CO3AaHus
mMaTemaTM4ecKon Moaenu, KoTopasi onuckiBaeT noseaeHue buonorndyecknx cuctem. Mogenu moryT
ObITb pa3paboTaHbl 451 ONMCaHMs PasfMYHbIX BUMONTOrMYECKMX NMPOLIECCOB, TaKMX Kak MeTabonmam,
POCT ¥ pasBUTUE KIETOK, (DYHKLMOHMPOBAHME OPraHOB M CUCTEM OpraHuMama, a Takke ans
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nccnegoBaHus B3avMOLAENCTBUMA MEXAY Pas3nuyHbiMM BGUONOrMyeckumm oo LekTamm.
MaTtemaTtunyeckne mogenu MoryT ObiTb NpeAcTaBneHbl B BUAE ypaBHEHUN, rpadhoB, CETEN U OPYIUX
MaTeMaTU4eCKUX CTPYKTyp. 3T Moaenn MoryT ObiTb WCMONb30BaHbl AN aHanu3a MU
NPOrHO3MpoBaHWs NOBeAEHMS BUONOMMYECKMX CUCTEM B PA3NINYHbIX YCITOBUSIX.

OgHyM  u3 Hambonee pacnpoOCTPaHEHHbIX MPUMEHEHUA MaTeMaTU4eckoro MOLENMPOBaHUS
ABNSAETCA MOOENMpoBaHWE AWHAMWMKMA MONynsiuMi. Hanpumep, maTemaTuyeckne MoZenu Moryr
ObITb NCNONBb30BaHbI A1 U3YYEHUSA U3MEHEHU YNCITIEHHOCTU NMONYIALMIA XUBOTHBIX UM pacTeHui
B 3aBMCMMOCTM OT PasfINYHbIX (DAKTOPOB, TAKNX Kak M3MEHEHUS KNMMaTa, AOCTYMHOCTb MUK U T.4.
MaTemaTtnyeckme Mogenu Takke MoryT BbiTb UCMONb30BaHbI AN U3y4eHus 6onesHen u anuaemMni.
Hanpumep, mogenu moryT ObiTb UCNOMb30BaHbl Afsi MPOrHO3MPOBAHWSI  PacnpoCTpaHeHus
WMHPEKLMOHHbIX 3aboneBaHnin U ANst OLeHKN 3pPEKTUBHOCTM PasfIMYHbIX MEP MO UX KOHTPOO.

B uenom, wmaTematuMdeckoe MOAENMPOBaHUE SABMNSIETCA  MOLHBIM ~ MHCTPYMEHTOM  Anis
nccneaoBaHMst OMOMOrMYecKNX NPOLIECCOB M MOXET ObITb MCMOMb30BaHO ANs NPOrHO3MpoBaHMS
OyayLmnx U3MeHeHUn B pasnuyHbIX Guornornveckmx cuctemax. OgHako, HEOOXOOUMO YYUTbIBATS,
4YTO MaTemMaTMyeckme Mogernm MOryT ObiTb OrpaHuMyYeHbl AOCTYMHOCTBK AaHHbIX U TOYHOCTBHO
N3MEPEHU, MOITOMY WX pe3ynbTaTbl OOMKHbI ObITb MHTEPNPETUPOBAHbI C OCTOPOXHOCTBIO U
NnoATBEPXKAEHbI SKCNEPUMEHTANbHLIMU AaHHbIMMU.

Cratnctnyeckas o6paboTtka 6GMoNorMyeckmx gaHHbIX

OtBet: Cratuctnyeckaa o6paboTka OMONOrMYeckMx [OaHHbIX - 3TO MpOLEecc aHanu3a wu
WHTEpNpeTauun OaHHbIX, NOTYYEHHbIX B X04e OMOonormdeckmx uccnegoBaHuim, ¢ UCNOSNb30BaHUEM
MEeTOA0B CTAaTUCTUKN. DTOT NpoLecc BkNtodaeT B cebsl pasnnyHble aTanbl, Takne Kak onucatenbHas
cTaTUCTMKa, NMpoBepKa rMMoTe3, aHanu3 Bapuauuun, KOPPEnsLMOHHbLIA aHanusa, PerpeccUMOHHbIN
aHanu3 u MHorue apyrue ctTaTMcTU4ecKkMe MeTofbl.

Cratnctnyeckas obpaboTka OMOMOrMyeckux OaHHbIX WUrpaeT BaXHYW ponb B WHTeprnpeTauuu
pe3ynbTaToB UCCeOBaHUA U NO3BONSIET AeNaTb BbIBOAbI HA OCHOBE AaHHbIX, MOMYYEHHbIX B X04e
3KCNEPUMEHTOB WM HabrnogeHuin. BaxHo oTMeTuTb, YTO cTatucTMyeckas obpaboTka OaHHbIX
NMomoraeT y4eHbiM BbISIBMSITb 3aKOHOMEPHOCTM, CBA3U U pasnuuns Mexagy rpynnaMmu, a Takke
OLeHUBATbL CTENEHb YBEPEHHOCTU B NMOJTYYEHHbIX pe3yrnbTaTax.

MprMepbl CTaTUCTUYECKMX METOAOB, KOTOPblE MOryT ObiTb NPUMEHEHbBI K GUONOrMYECKUM OAHHbBIM,
BKMoyaloT B cebst t-Tecthl, aHanuid gucnepcun  (ANOVA), KOppensuuoHHbIA  aHanms,
PErpECCUOHHBIA  aHanu3, MeToAbl MHOXECTBEHHOrO CpaBHEHMs (Hanpumep, MOMpaBkM Ha
MHOXXECTBEHHbIE CPaBHEHUS), METOAbLI HENAPaMETPUYECKOW CTAaTUCTUKU U MHOTUE ApYrue.
Cratuctnyeckas obpaboTtka GMoNornyeckmx AaHHbIX NO3BOMSET UCCregoBaTensaM aenaTb BbIBOAbI,
OCHOBaHHble Ha [aHHbIX, W YCTaHaBnMBaTb CTATUCTUYECKYD 3HAYUMMOCTb Pe3yrbTaToB
nccrnegoBaHun. Takum obGpasom, ctatuctudeckas obpaboTka OaHHbIX SIBMASIETCA BaXKHOW 4acTblo
Ouronornyeckmx MccrenoBaHWn U NMOMOraeT y4YeHbIM fydle MOoHATb GuonorMdeckMe npouecchbl U
ABMNEHUS.

Mogenb 6uoxumuyeckon perynsmm 6enkoBoro cuHTesa

OTtBeT: Mogenb Guoxmmunyeckon perynsumm 6enkoBoro CUMHTE3a - 3T0 MaTemaTnyeckas mMoaens,
KOTOpasi OmnucbiBaeT MPOLIECChl, Y4acTBYKOLME B PeErynsauuMmM cuHTesa OenkoB B KreTkax. ITu
MOZENN MOryT ObITb MCMNONBb30BaHbl SIS U3YYEHUS BIUSIHUST pas3nnyHbIX (bakTopoB Ha MpoOLECChI
0enKkoBOro CuHTE3a, TakMe Kak KOHUEHTpauusi TPaHCKPUMUMOHHBLIX (PaKToOpoB, BIUSHWE
reHeTUYeCKNx MyTauuii, BO3OENCTBME Ha OKPYKaIOLLYIO cCpealy U apyrue.

Mopenun Guoxmmmuyeckon perynaumm GenkoBOro CuHTe3a MOryT BKMAYaTb B cebsa pasnuuHble
KOMMOHEHTbI, TakMe Kak reHol, MPHK, pnbocombl, pepmMeHTbl, TPaHCKPUMNLNOHHbIE ddaKTopbl M
apyrue buoxmmMmumyeckne Monekynbl, y4acTByloLLMe B NpoLiecce CMHTe3a 6enkos.

Takne mopgenun moryT 6bITb NpeacTaBneHbl B Buae cuctembl AndpdepeHumnanbHbiX YpaBHEHUN,
ONUCbLIBAKOLNX U3MEHEHUS KOHLEHTPaUUN pasfuyHbIX MOMEKyn BO BpeMeHU, U MOoryT ObiTb
MCnonb30BaHbl ANd aHanMsa AnHaMunkn 6enKoBOro CMHTe3a Npu pasfnnyHbIX YCHOBUSAX.

Mogenn OuoxuMmunyeckor perynsumm OGenkoBOro CUHTE3a MOryT MOMOYb B MOHUMMaHWU
MOJEKYNSIPHBIX MEXaHU3MOB, feXalwux B OCHOBe perynsumm OenkoBOoro CcuHTesa, M B
NPOrHO3MpPOBaHMM PeaKL MM KINeTKU Ha U3MEHSOLLMECS YCroBMS. Takne Mogenu Takke MoryT ObiTb
MCNONb30BaHbl OS5 UCCIeaoBaHNsi MOMNEKYNSIPHBIX OCHOB PasfnyHbIX OMOMOrMyecknx npoLeccos,
Takux Kak OTBET Ha CTpecc, pa3BuTue 6onesHen n MHorme gpyrve.

«UcTopua n metogonorua 6uonorun»

4.1.23 Tecmbl (mecmoesbie 3a0aHusi)
4.1.23.1 OIl1K-1 CnocobeH ucnonb3oeamb U MApuMeHs IMb ¢yHOamMeHmasibHbIe

6uonozuveckue npedcmaesieHUsi U CO8pPeMeHHble Memodosio2uvyeckue rnoodxodbl Ons
nocmaHoO8KU U peweHUs Ho8bIXx HecmaHOapmHbix 3ada4y e cghepe npogheccuoHasibHOU
dessmenibHOCMU
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Ne TecToBOe 3agaHWe C BapnaHTamMmu OTBETOB U NpaBUibHbLIMU OTBETaMMU
3agaHuAa

1 depMeHT, akTUBUPYIOLLUIA peakLmio kapbokcunuposaHus B Lukne KanbBuHa:
a) Pb® — kapbokcunnasa

6) PB® — okcureHasa

B) xropodunnasa

r) ®EMN — kapbokcmnasa

2 Ona R - ctpaTeroB xapakTepHo:

a) KpynHble, ANUTENbHO XUBYLLUE OPraHn3Mbl

©0) paHo co3peBaloT U MHTEHCUBHO Pa3MHOXalTCs
B) HM3Kasi CMEpPTHOCTb B paHHEM BO3pacTe

) CTEHOOMOHTBI

3 MeTamepHOCTb — MpU3HaK
a) ctebns

©0) KopHS

B) nucta

r) nnoga

4 OCHOBHYIO YHKUMIO haroumTo3a B HEPBHOW TKAHWU BbINONHAOT:
a) acTpounTbl

©) MuKkpornunaneHble KNeTkn

B) onurogeHapouunTb!

r) caTennnTounThbl

5 Yyactok AHK, cuntbiBaembin PHK-nonvmepason B xoge cuHtesa monekyn PHK, onpegenstoT
TEPMUHOM:

a) pennmKoH

©) TpaHCKPMNTOH

B) 9K30H

r) 3HXaHcep

4.1.24 Bonpocsl

4.1.24.1 OIl1K-1 CnocobeH ucnonb3oeamb U MNpPUMEHsIMb (yHOaMeHmMasibHble
6uosiozuvyeckue npedcmaesieHUs1 U coepeMeHHble MemodosiocudyecKkue nooxoobi OJisi
nocmaHoO8KU U peweHUs HO8bIX HecmaHOapmMHbIx 3aday e cghepe npogheccuoHasibHOU

dessimenbHOoCMU
Ne HanmeHoBaHwMe Bonpoca
3agaHuna
1 CoBpeMeHHOe NoHUMaHne ob6bekTa brnonornyeckoro no3HaHusa. OCHOBHbIE XapaKTEPUCTUKN KUBbIX
06bEeKTOB.

OteT: CoBpeMeHHOe MoHMMaHne obbekTa BMONOrMYecKoro NO3HaHUA BKMoYaeT B cebsl nsydeHme

XMBbIX OPraHM3MOB Ha BCEX YPOBHAX WX OpraHu3aumu, HaynHas OT MOJSIEKYNSAPHOIO YPOBHS

(Hanpumep, reHeTuka, OMOXUMUSA), OO0 KIETOYHOrO YPOBHS (CTPYKTYypa M (PYHKUMM KIIETOK),

TKAHEBOro ypoBHA (opraHbl M WX yHKUUW), OPraHM3MEHHOTO YPOBHA (B3aMMogencTBume

OpraHM3MoB C OKpyxawLllen cpeaon) M MNOMyNAUUMOHHOrO YPOBHA (3KONOrmMsi, noBeaeHue,

3BONIOLMNS).

OCHOBHbIE XapaKTEPUCTUKM XUBbIX 0O BEKTOB, KOTOpblE M3y4aeT Bronorus, BkNYaoT B ceds:

1. CTpykTypa M (OYHKLMM KMNETOK: OMONorns usy4yaet CTPOeHWe U (PYHKLUUWM KIETOK - OCHOBHbIX
CTPYKTYPHbIX U (DYHKLMOHAMNBbHBIX €4WHUL, XXUBbIX OPraHU3MOB.

2. TeHeTWyeckuin matepuan: u3y4yeHne reHeTUKU U MOJSEKYNSIPHOW BUOMNOrMn No3BOoNSAET MOHATb
HacneacTBEHHOCTb, MyTauuu, TreHeTUYeckne MexaHu3Mbl yhnpaBrneHus W nepejayn
MHopMaLUu.

3. PocT, passutne n penpogykuusi: bruonorus naydaet npouecchl pocta U pasBUTUsi OPraHn3MoB,
a TaKkKe NX cnocobbl pasMHOXEHMWS 1 HAacregoBaHUs.

4. Donwouus u agantaums: 6MonorMa n3ydaeTt NpoLecchl IBOSMIOLUUN U adantaumm OpraHu3MoB K
N3MEHSIIOLLMMCS YCIOBUSIM OKpYXXatoLLen cpefpbl.

5. BsaumopgencTBue C OKpyxarollen cpefown: buonorns nsyvyaeTr B3anmMoaencrane opraHM3mMoB C
OPYrMY OpraHM3mamm 1 Cpefon, a Takke UX posb B 3KOCUCTEMAX.

CoBpeMeHHOe MOHMMaHWe GMOMNOrMyYeckoro Mo3HaHWsS Takke BKMYaeT B cebs Mcnonb3oBaHue

COBPEMEHHbIX METOOOB W TEXHOSMOIrMIW, Takux Kak MONeKynsipHas Ouonorus, reHeTtuka,

bvouHdopmaTnka, MuKpockonus, 6uoxumus, OGuodusnka, SKonorma U Apyrne  HaydHble

ONCUMNIIVMHBI NS U3YYEHWS! XXMBbIX OPraHU3MOB U NX B3aMOAENCTBUS C OKpYXatoLlen cpegon.

2 Barnagbl dounocodoB MoHmueckon wkonbl (Paneca, AHakcumaHgpa, AHakCMMeHa) Ha npupoay
XXMBOTO
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OtBeT: Punocodbl NMoHnveckon wkonosl (VI-V BB. OO H.3.) Obinn nepBbiMK, KTO MonbiTancs gaTb
paunoHanbHoe obbsicCHeHMe npupoAbl xusoro. ®anec, AHakcuMaHAp U AHaKCMMEH cuyuTanu, 4YTo
XVBbl€ OpraHm3Mbl BO3HMKAKT W3 HEOAYLIEBNEHHOW MaTepun K MOO4YMHSIOTCA ECTECTBEHHbIM
3aKoHaM.

danec cuuTan, 4To BCE XMBble OPraHM3mbl NPOUCXoasaT u3 Bogdbl. OH cumTan, 4To Bogda sBnsieTcs
nepBoOHa4arnbHON MaTepuen, U3 KOTOPOI BO3HUKAKOT BCe XMBble opraHnambl. OH Takxke yTBepxaan,
YTO XUBbIE OpPraHn3Mbl MOTYT ObITb 06 bACHEHbI MPY MOMOLLM €CTECTBEHHbBIX 3aKOHOB M NMPUHLVMOB.
AHaKCUMaHAp cuuUTar, YTO XMBble OpraHn3Mbl BO3HUKAIOT U3 6echopMeEHHON MaTeEPUN, KOTOPYHO OH
HasbiBan "anevpoH". AnenpoH 6bin HeonpeaeneHHon u GeckoHe4YHOW MaTtepuen, kotopas Gbina
OCHOBOW BCEro CyllecTBylLllero. AHakCMMaHAp cuuTan, 4YTO >KUBble OpPraHu3Mbl BO3HUKaOT
Bnarogaps ecTecTBeHHbIM NMpoLeccam, TakuM Kak 3BOMIOLNS.

AHaKCUMEH cuuTan, YTO XMBble OpraHuMaMbl BO3HMKaOT M3 Bo3dyxa. OH cuuTan, 4Tto BO3AYX
SIBNSIETCA NepBOHaYanbHOW MaTepuen, U3 KOTOPOM BO3HMKAKT BCE XMBble opraHuambl. OH Takke
yTBepXgdarn, 4YTO XMBble OpraHm3Mbl MOOYMHAIOTCA €CTECTBEHHbIM 3akoHamM W MOoryT ObiTb
0O BSCHEHbI NPV MOMOLLM HAYKK.

B uenom, dwunocodbl MoHMYeckonm LWKOMbl CYATaAnM, 4YTO >KMBbl€ OPraHMambl MOryT ObiTb
OOBbACHEHbI MpPM MOMOLUM €CTECTBEHHbIX 3aKOHOB W MPUMHUWUMOB, M YTO OHM BO3HMKAKOT U3
HeoAyWweBNeHHOW MaTepun. 3TW MAen CTanuM OCHOBOW AN pasBUTMS HayyHOro nogxoda K
N3YYEHMIO KMBbIX OPraHM3mOB.

BO3HWKHOBEHNE W pa3BUTUE MOJSIEKYNSIPHOM OMONOrMM M MOIMEKYNSPHOW reHeTukn B XX Beke.
OcCHOBHble HanpaBneHnst U AOCTUXEHUS

1. OTtBeT: MonekynspHas 6uonornst 1 MonekynsipHasi reHeTuka passmanucb B XX Beke kak
pes3ynbTaT COBOKYMHOCTUM MHOXECTBA OTKPbITUWA, SKCMNEPUMEHTOB U TEXHOMOMMYECKUX MPOPLIBOB.
OcCHOBHble HanpaBneHus 1 AOCTUXEHUSI B 3TMX 0BNacTAax BKMoYatoT B cebs:

2. OtkpbiTe ctpyktypbl AHK: B 1953 rogy [xenmc YoTcoH n ®paHcnc Kpuk npeacrasunm
Mogenb AsorHon cnvpanu OHK, yto cTano knio4eBbiM MOMEHTOM B MOJEKYNSAPHOM buonorun. 3to
OTKpbITME NMO3BOMMIO NOHATE MEXaHW3M HacregoBaHUS U nepefavm reHeTu4eckon nHpopmaumn.
3. leHeTndeckmi koa: B 1961 rogy Mapwann HwupeHbepr n TeHpu Kopu nposenu
3KCMEPUMEHTbI, KOTOpble MO3BONMUAM  pacwmndpoBaTb FEHETUYECKUA KOO W YCTAHOBUTb
COOTBETCTBME MexXAy MocnefoBaTenbHOCTbIO HykneotugoB B AHK n nocnegoBaTenbHOCTHHO
aMUWHOKMCIIOT B Genkax.

4. PekombuHaHTHaa OHK: B 1970-x rogax Ctannu KoaH u epbept Bonep paspaboTanu
MeToabl AN co3faHus pekombuHaHTHom [OHK, 4To nossonuno BhnocneacTsuM co3gaBaTtbh
reHeTnyeckn MoAnULMPOBAHHbIE OPraHU3Mbl U MPUMEHATb FEHHON WHXEHEPUU B MeOULUHE U
CenbCKOM XO351CTBE.

5. MUP (nonumepasHasa uenHas peakuus): B 1983 rogy Kapu Mynnuc paspabortan meton
MUP, koTopbln no3BonsieT ymHoXaTb parmeHTbl AHK B Bonblimx konudecteax. ATOT MeTo cTan
KINOYEeBbIM AN ANArHOCTUMKM 3aboneBaHun, cynebHon reHeTukn, uccrneposanuin OHK n gpyrux
obnacTten.

6. [[eHOMHbIE uccnegoBaHuda: B koHue XX Beka Hayancss MacCoBbll aHanmM3 reHOMOB
pasnnyHbIX opraHnamoB. [poekT "'eHoM 4Yernoseka" M nocnegywowune uccrnegoBaHna NO3BONUIIU
pacLIMpuTb HaLle NOHMMaHUe O reHETUYECKOW OCHOBE XXM3HU 1 3aboneBaHuin.

BO3HWKHOBEHNE U pa3BUTME TEHHOW WHXeHepun. [oCTWKeHWss B 00nacTu reHHOW WHXEHepuu.

TpaHCcreHHble pacTeHUs N XNBOTHbIE.

OtBeT: 'eHHas uHXxeHepus Bo3HMkna B 1970-x rogax Kak pesyrnbTaT COBMECTHbIX YCUITMI YYEHbIX

Nno CO3[0aHUI0 METOAOB ANA MaHUMNynupoBaHWs reHeTudeckum MmatepuanoMm. OHa nossonsieT

U3MEHATb reHeTUYECKUIN COCTaB OPraHU3MOB, BKITOYAs pacTeHUs U XKUBOTHbIX, YTO OTKPbLINO HOBbIE

BO3MOXHOCTW B MeaULIMHE, CENbCKOM XO35MCTBE U ApYyrux obnacTax.

OCHOBHble JOCTUXKEHUA B 06M1aCTV reHHON UHXEHEPUW BKINIOYALOT:

1. CospaHue pekombuHaHTHbIX [HK: MeTtoabl reHHON MHXeHepun No3BONAT co34aBaTb HOBbIE
KOMOVHaLUMN reHOB, YTO OTKpbIBAa€T BO3MOXHOCTW ONS CO34aHUSA HOBbIX 6enkoB v perynauum
3KCMPECCUN FEHOB.

2. TpaHcreHHble pacTeHusi: [eHHas WHXeHepusi MO3BONSIET BHOCUTb [EHbl B pacTUTENbHbIE
KMNeTKW, KOoTopble 3aTemM MOryT ObiTb MCMOMb30BaHbl Afsl CO34aHWUsA TPaHCrEHHbIX PacTeHUn C
XernaTenbHbIMM  CBOMCTBaMM, TakMMW Kak YCTOMYMBOCTb K ©OOnesHsaMm, MOBbILWEHHAs
YPOXanhHOCTb U T.4.

3. TpaHcreHHble XWBOTHble: [€HHas WHXeHepus Takke NO03BONseT co3fhaBaTb TPAHCrEHHbIX
XMBOTHbIX, KOTOpPble MOryT 6bITb UCMOMb30BaHbl B MeauLMHe AN NpOou3BOACTBa NeKapcTB u
apyrux 6Monormyecknx NpoayKToB.

4. TeHeTudeckn wmoauduunpoBaHHble opraHmambl (TMO): [eHHaa wuHXeHepuss no3BonseT
co3gasaTb MO ¢ xenatenbHbIMU CBOMCTBaAMW, TakKMMMK KakK YCTOMYMBOCTb K NMecTuuugam unm
repbvumgam, YTo MOXET YNyYLIWTb NPOU3BOANTENBHOCTD CEITbCKOro X035NCTBa.

5. PaspaboTtka TepaneBTUYeckux npenapatoB: [eHHas uHxeHepus MoxeT ObiTb MCMoNb3oBaHa
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ONA  co3OaHua TepaneBTUYECKUX MpenapaToB, TakUMX Kak 6enku, KoTopble MOryT ObliTb

MCMOMb30BaHbl AJ1s NIeYeHNs pasnnyHbIX 3a6osieBaHui.
TpaHCreHHble pacTEHUs] U KUBOTHbIE LUMPOKO MCMOSb3YIOTCA B HAYYHbIX Y KOMMEPYECKUX LEnsiX.
Nx npvmeHsiloT Onsi NpoM3BOACTBA MPOAYKTOB, TaKMX Kak MeAMUMHCKME npenapatbl, MULLEBbIe
fob6aekum u T1.4. OOHAKO, CYLIECTBYIOT OMAaCEHUs OTHOCUTESIbHO MOTEeHUMarbHbIX HeraTuBHbIX
MOCNEeACTBUIA AN OKpyXKalower cpeabl VM 340pOBbsi NHOAEN, CBSI3aHHbIX C WCMONb30BaHWEM
TPaHCreHHbIX OpraHM3moB. [103TOMY, NPUMEHEHME TPAHCTEHHbIX PACTEHUA U KMBOTHbIX
perynvpyeTcsi 3aKoHoA4aTeNIbCTBOM U TpeByeT TluaTenbHON OLEHKM PUCKOB.

5 BO3HMKHOBEHME 3KOMOIMK Kak Haykm B Havane XX Beka

OTBeT: 3KOMOrMsA Kak Hayka BO3HMKNA B Hadane XX Beka, Korga yyeHble HayanuM u3y4yatb
B3aUMOEWCTBUE KMBbIX OPraHM3MoOB [Opyr C OPYIOM W C  OKpyXawllenhn cpenow.
OCHOBOMNONOXHMKOM 3KOMOrMU CHUTaAETCH HEMELKNIA y4eHbIn DPHCT ekkenb, KoTopbi B 1866 roay
BBen TepMuH "akonorusa" (ot rpeyeckoro "oikos" - 4oM, okpyxatoLas cpeaa, u "logos" - Hayka).
OpHako, 3KOMorusi Kak camMocTosiTeNbHas Hayka Hadana (opMMpPOBaTLCHA TOSMBbKO B Hadane XX
Beka. B 1905 rogy Hemeukun 6uonor Kapn Mobuyc onybnukoBan paboTy, B KOTOPOW BrepBbie
ObINI0 ONUCaHO 3KONOrMyeckoe CoobLLEeCTBO - rpynna OpraHM3MoB, B3avMOAENCTBYOLWMX APYr C
opyrom B onpegeneHHon cpege. B 1909 rogy amepukaHckui ydveHbin Pobept Mak-ApTyp
onybnukoBan paboTy, B KOTOpow Bbinia chopmynmpoBaHa KOHLEMLMS SKONOrMYECKNX HULL - POSIEN,
KOTOpbl€ UrpalT OpraHM3mMbl B 3KOCUCTEME.

B 1935 rogy 6bina ocHoBaHa nepBasi 3Kofornyeckasl opraHmsaumsi - bputaHckoe akonornyeckoe
obwecTtBo. B 1940-x rogax akonorus cTana aktmBHO pasBumBaTtbess B CLUA, roe Gbinn cosgaHbl
nepsble aKoriornyeckne nabopaTopum n MHCTUTYTHI.

CerogHss 3komorusi - 3TO MHOroONpodunbHas Hayka, u3ydarolwasi B3auMOAENCTBUE XKMBbIX
opraHvu3MoB C OKpyxatoLlen cpefon n apyr ¢ gpyrom. OHa BKntoyaeT B cebsi Taknme obnactu, kak
3KONorMa Nonynaunun, akocmuctem, GrnopasHoobpasms, rnobanbHbIX U3MEHEHWUIA KnumaTta u gpyrue.
OKonornyeckMe uccrnegoBaHUsl UrpalT BaXHY pofib B COXPaHEHWMU MPUPOAHbLIX PECYpCOB W
OvopasHooOpasnsi, a Takke B peweHun npobnem, CBSA3aHHbIX C W3MEHEHMEM KnumaTa u
3arpsi3HEHMEM OKpYKaKoLLEen cpeapl.

((COBpeMeHHaﬂ 3Konorusa u rnobanbHble 3KONorn4yeckme np06neMb|»

4.1.25 TecTbl (TecTOBbIE 3a4aHUs)

4.1.25.1 OIllK-4 CnocobeH y4yacmeoeamb & MpoeedeHuUU 3Kosloau4deckol
3Kcriepmu3sbl meppumopuli U akeamoput, a makxe mexHOJI02U4YecKux rnpou3soocme ¢
ucnosnib3oeaHueM 6uosio2cudyeckux Memodooe OUEHKU 3KoJsio2uyeckol u 6uosioc2u4vyeckoll

6ezonacHocmu
Ne TecTtoBOE 3ajaHune C BapnaHTamMmum OTBETOB U NpaBuUllbHbIMM OTBETaMU
3aaHun4d
1 3aKoH orpaHu4MBatoLLEero akropa rnacur:

a. Hanbonee 3Ha4YUMbIM ABNSAETCSA TOT PaKTOp, KOTOPbIN B60orbLUE BCEro OTKNOHAETCS OT
OonNTUMarnbHbIX 4N OpraHn3mMa 3Ha4YeHui;

b. Hanbonee 3Ha4YMMbIM SIBNSIETCA B3anMoaencTene hakTopos;

c. ntobon chaktop Heobxoanm Ans BbhKMBAHWUS OpraHn3ama B Nto6OM COCTOSIHUM.

2 Kak HasblBaeTcsi cuctemMa B3aMMOAENCTBUIA B NPUPOAE, KOTOpasi OCHOBLIBAETCS Ha NPSIMbIX U
0obpaTHbIX CBA3SIX M BEAET K AMHAMWUYECKOMY PAaBHOBECUIO UM CaMOOpraH1M3aumm 1 camopasBUTUIO
BCEN cucteMmsl, naHgwacdra?

a. arpo3KoCcUCTEMa;

b. aBTOpErynaumsa B npupoae;

C. aBapus aKoriormyeckasi;

d. agantauus.

3 YTto cnyXuTt 06 beKTOM U3ydeHUsT SKONOrmmn?

a. KNeTku;

b. BUObl MMKPOOPraHM3MoB, XXMBOTHbLIX U pacTEHWN;

C. HAOpPraHN3MeHHbIE CUCTEMBI;

d. okpyxatoLas cpefa, BNUSIOLLAA Ha XXMBble OpPraHn3Mbl.

4 HaseMHble 3KOCUCTEMbI, OTHOCSILLMECS K OQHOW NPUPOLHO-KIIMMaTUYECKON 30HE, MMEIOT OOLLYHO
CTPYKTYPY OOMUHMPYIOLLEN PACTUTENBHOCTU M NOSTOMY MOTYT paccmMaTpMBaTbCs Kak
eJMHCTBEeHHbIN, bonbLluon buoreoueHos. Kak Ha3biBaeTcAa Takon buoreoL,eHo3?

a. buow;

b. apean;

C. HTPOAOYKLMS;

d. skocucrtema.
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Kak HasblBatoTCS NpoAYyLEHTbLI 3KOCUCTEMbI — OPraHM3Mbl, KOTOPbIE U3 HEOPraHMYECKUX BELLECTB
CUHTE3UPYIOT opraHnyeckune?

a. abuoTnyeckme akTopsbl;

b. aBTOTPODbI;

C. aHaspoOHbIe bakTepuy;

d. 6aktepuumabl.

4.1.26 Bonpochbl
4.1.26.1 OIllK-4 CnocobeH y4yacmeoeamb & npoeedeHUU 3KoJslo2u4deckoll

3Kcrepmu3sbl meppumopuli U akeamopull, a maKxe mexHOJI02UYeCcKUxX rnpouzeodcme ¢
ucrniosib3oeaHueM 6uosio2uyeckux Memodoo8 OUEHKU 3KoJsio2uyeckol u 6uosio2uydyeckoll
6e3onacHocmu

Ne
3agaHusa

HaunmeHoBaHne Bonpoca

1

CTaHoBREHMe 9KONOrMM Kak CaMOCTOSITENbHOW HayKu, UCTOPUSA TEPMUHA «IKOMOTUSI».

OtBeT: VcTtopusa TepmuHa "akonormsi" ceszaHa ¢ paboTon HemeLKkoro ydeHoro QpHcta [ekkensi. B

1866 rogy ekkenb BBEN TepMuH "akonorus” (0T rpedeckoro "oikos" - OM, OKpyXarowas cpeaa, u

"logos" - Hayka). OH ucnonb3oBan 3TOT TEPMUH AN 0003HAYEHUS] U3YydYEeHUS] B3aMMOOTHOLLUEHUI

OpraHM3MOoB C OKpYXaloLLen cpedon.

OpgHako 3Konorvs Kak camocTosiTenbHasi Hayka Hadana popmMmMpoBaThCs TOMbKO B Hadane XX Beka.

OCHOBHbIE 3Tanbl CTAHOBMEHUS SKOJOTUM KaK HayKu:

1. B Havyane XX Beka 6MONoOrM u yveHble Hayanu akTMBHO M3y4aTb B3aMMOAEWCTBUE >KUBbIX
OpraHn3moB Apyr C APYrOM U C OKpyXatoLLen cpeon.

2. B 1905 rogy Hemeukun 6uonor Kapn Mobuyc onybnukosan paboty, B KOTOpon Bnepsble Bbino
ONUCaHO 3KoMnornyeckoe coobLLeCcTBO - rpynna OpraHU3mMoB, B3avMOOENCTBYHOLUMX OpYyr C
Opyrom B onpeaeneHHon cpeae.

3. B 1909 rogy amepukaHckuin yyeHbin Pobept Mak-ApTyp onybnukosan paboTty, B koTopon bbina
chopMynupoBaHa KOHLUEMUMS 3KONOMMYECKMX HULL - POMEN, KOTOpble UrpalT OpraHu3mbl B
aKocucTeme.

4. B 1935 rogy Obina ocHOBaHa nepBasi 3KororMdeckass opraHmsaumss - bBpurtaHckoe
aKonornyeckoe ooOLLLECTBO.

5. B 1940-x rogax akonorus crtana akTuBHO pasBuBaTbcs B CLUA, roe Obinv co3gaHbl nepsble
akonoruyeckne nabopaTtopumn u UHCTUTYTHI.

CoBpeMeHHas 3Konornsa - 370 MHOronpodunbHas Hayka, usydarolias B3avMOAEWCTBUE XUBbIX

opraHu3mMoB C OKpyxatoLlen cpefgon n apyr ¢ gpyrom. OHa BKntoyaeT B cebsi Taknme obnactu, kak

3aKoMorusa nonynsAunn, akocuctem, BuopasHoobpasus, rnodanbHbIX U3MEHEHU KnMMaTa 1 apyrue.

3Konornyeckne UCCrefoBaHUSA MUrpardT BaXHYK pPOfib B COXPaHEHMU MNPUPOAHBLIX PECYpCoB U

fbvopasHoobpasusi, a Takke B pelleHMM npobnem, CBA3aHHbIX C W3MEHEHMEeM KnumaTta u

3arpsi3HEHMEM OKpY>KaKoLLEen cpeapl.

CBA3b 9KoNorMm ¢ BMONOrMYECKUMIN Haykamu, YPOBHN OpraHu3auun XMBOrO 1N pasgeribl 3KOMorum.

OTBeT:

OKOMnornst UMeeT TECHYIO CBSI3b C BUMOMOrM4YEeCKUMU HayKaMu, MOCKOIbKY U3y4aeT B3aumogencTemne

XMBbIX OpPraHM3MOB C OKpyKatollen cpefoi. [NoHnmaHne Guonormdecknx npoueccoB, agantauum

OPraHM3mMOB K pasfiMyHbIM YCIOBMAM cCpefbl, B3aMMOAENCTBMMA MeXOy BuaamMmum W Apyrue

Buonornyeckme acnekTbl SABMASIOTCA KIIOYEBbIMU ANS U3y4eHust akonorun. buonormdeckue Haykw,

Takue Kak reHeTuka, 9BOMOLMOHHAA 6uonorus, duanonorns un nosefeHYeckas 6Guonorus,

NpeaocTaBnsalT OCHOBHbIE MPUHLMMNbLI U KOHLIEMLUMK, KOTOPble WCMOMb3YTCA B 3KOMOrMYecKnx

nccneaoBaHusX.

3Konorus nsyyaet XuBble OpraHM3Mbl Ha pasHbIX YPOBHAX OpraHv3aLmMum, BKYas crneayoLume:

— OpraHusmbl: JKONOrnsa UHAUBMAYanNbHbIX OPraHU3MOB M3yvaeT afganTauuu, XXU3HEHHbIA LUK,
B3aMMOAENCTBUE C APYrMMIN OpraHM3Mamun 1 oKpyxatoLen cpegon.

— Tonynauun: 3konorma nonynsauMn n3ydaeT AMHAMUKY U NIIOTHOCTb MONYMSAUNUA, pasMHOXEHMWE,
MuUrpauumn n B3aMMOAENCTBME MEXAY NHANBMAAMW BHYTPU NONYNSLUN.

— JKoCcUCTEMbI: JKOMOrNSA 3KOCUCTEM U3yvaeT B3aUMOAENCTBME MEXAY XUBbIMW OpraHusmMamu u
UX HEXUBOW Cpeaoin, MOTOKN SHEPrnn 1 BellecTBa B 9KOCUCTEMAX.

— JlaHpgwadtel u  6uombl:  3Ikonormst naHgwadgpToB M OMOMOB M3yyaeT MacliTabHble
9KONOMMYECKNE CUCTEMBI, BKITHOYAs KOMMIIEKChbl 3KOCUCTEM M UX B3anMMOZeNCcTBME Ha OombLInx
TeppUTOPUSIX.

— [nobanbHbIn ypoBeHb: [MobanbHas 3Konornst n3yvaeT B3aMMogencTBnE MexXay aKkocucteMamm
Ha ypoBHe NrnaHeTbl, BKNoYas rnobanbHble LMKIbl BELEeCTB U U3MEHEHWs KnumarTa.

Pasgensbl akonormn BkrnoYaoT B ceba 9KONOrmMi0 MOBEAEHUS, SKONOrUK MOMyNAUMA, 3KOMOruto

coobLlecTB, naHAWagTHYO  9KOMOrUK0,  3JKOMOTMK  3KOCUCTEM, rnoBanbHYyl  3KOMOrui,
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KOHCEpPBALMOHHYIO 9KOMOTrM0, SKOMOrMI0 BO3OENCTBUSA YENOoBEKa Ha OKpYXaloLLyto cpeay v apyrue.
Kaxablh n3 atnx pasgenos (pokycupyeTcs Ha onpefernieHHblX acrnekrax B3auMOAEeNCTBUSA KUBbIX
OpPraHM3MOB C OKpyXawLlleh cpedod M MMeeT CBOM CODCTBEHHble MeToAdbl M nogxogbl K
nccrnegoBaHUsM.

MoOHUTOpPUHT.

OT1BeT: MOHUTOPUWHI B 3KOMNOrMM - 3TO cucTemaTudeckoe cbop, aHanma U UHTepnpeTauus gaHHbIX
006 oKkpyxatloLen cpefie 1 ee KOMMOHEHTAX, TakMX Kak BO34yX, BOAA, MOYBA, PACTEHWS, XXUBOTHbIE U
apyrve. Llenblo MOHUTOPUMHra SABNSETCA OLlEHKA COCTOSIHUSI OKpYKalolew cpedbl, BbisiBNEHUE
M3MEHEHNIn B ee NnapameTpax W npoueccax, a Takke npegoctaBneHne nHbopMmaumm ans NpUHATUS
pELLEHMIN B 9KONTOTMYECKOM YNPaBreHUN 1 OXpaHe OKpYXatoLLen cpeapbl.

MOHUTOPUHI B 3KOMOrMn MOXET BKIMtoYaTb B cebsi cneaytowme acnekTbl:

PUBNKO-XMMUYECKUI MOHUTOPUHT: WM3mMepeHMe napaMeTpoB OKpyXallleh cpedbl, TakMX Kak
TemnepaTypa, pH, cogepxaHue kucnopoga, 3arpsisHeHue Bo3ayxa, BoAbl, NOYBbI U apyrnx dnsmko-
XUMUYECKUX NapaMeTpoB.

Bruonornyeckun MoOHUTOPUHT: OuEHKa COCTOSIHUS >XUBBLIX OPraHM3MOB, TaKuMX Kak pacTeHus,
XMBOTHbIE, MWKPOOPraHM3mbl, C TMOMOLLbIO W3MEPEeHUss KX MOnynsaumMi, pacnpoCTpaHeHus,
3[,0poBbs, Buomacchl 1 Apyrnx Gruonornyeckux napameTpoB.

MoHuTOopuHr 3arpsAsHeHun: OueHKa YPOBHSI 3arpsi3HEHUS OKpYXXKaloleh cpedbl pPasfnyHbIMK
BELleCTBAMM, TaKMMW KaK TsDKemnble MeTannbl, MecTuumabl, XMMUYEeCKue COeOUHEHNs,
paguoakTMBHbIE SNIEMEHTHI U T.4.

MoHuTOopuHr 6unopasHoobpasms: OueHka pasHooOpasvMsi U COCTOSIHUST BWOOB, COOOLLECTB MU
3KOCUCTEM ONS1 BbIIBNEHUS UAMEHEHUI B BropasHoobpasni.

MoHUTOPUHT knNumata: MiamepeHne KnMMaTu4eckux napameTpoB, TakMX Kak TeMnepaTtypa, ocagku,
BETEP, YPOBEHb MOPS U Ap., ANS BbISIBIEHUSI UBMEHEHUI KITMMAaTUYECKUX YCITOBUIA.

MOHUTOPUHI B 3KOSOrMM UMEET OOMbLLOE 3HAYEHUE ANt OLEHKM COCTOSIHMS OKpy»KatoLen cpegbl,
BbIiBNEHNs1 yrpo3 pansi 6uopasHooOpasusi, 340pOBbsl YerioBeka WM 3KOCUCTEM, a Takke Ans
pa3paboTku U MOHMUTOPUHra 3PPEKTUBHOCTUN IKOJNOTMYECKUX MPOrpamMm M NMpoekToB. [lonyyeHHbie
OaHHble MOTryT UCMonb3oBaTbCA ANSA pas3paboTkM cTpaTernm OxpaHbl OKpyXawLwen cpenpbl,
NPUHATUSA pELLEHUn B 001aCTN 3KOJTOTMYECKOro ynpaBreHus U NNnaHNpOBaHUSA TEPPUTOPUIA.

BuounHgukauyms.

OTtBeT: BronHankauma - 3T0 METOA OLEHKM KayecTBa OKpyXalllen cpefbl C MCMNOMb30oBaHMEM
OronorMyecknx OpraHM3MOoB, KOTOpbIE pearnpyloT Ha M3MEHEHUS B OKpyXalllen cpege.
BrvovHankaTopbl MOryT ObITb pasfnUyHbIX BUOOB - pPacCTEHMS, XXMBOTHbIE, MUKPOOPraHu3mbl,
nwanHukn n ap. OHM UCNonb3yTCA ANSA BbISBNEHUA 3arpsA3HEHUN, OLLEHKU 3KOMOrnyeckoro
COCTOSIHMSI U MOHUTOPWHIa U3MEHEHUI B OKpY>KaloLLen cpeae.

MpuHUMN BUonHAUKaUMM 3aKroyaeTca B TOM, YTO BMOMHAUKATOPLI pearnpyoT Ha U3MEHEHUS B
OKpY>XalolLlen cpefe, BKNOYas 3arpssHeHWs Bo3Ayxa, BOAbl, MOYBbLI, pagvauuio, U3MEHeHUsi
KnumaTta M Opyrue acnektbl. Hanpumep, HeKoTOpble pacTeHust MOryT HakannuBaTb TsKenble
MeTannbl K3 TMOYBbl, YTO Jenaer WX WHOUKaTopamu 3arps3HeHuMst MnouBbl. JIMWANHWKK
YYBCTBUTESNbHbI K 3arpsi3HEHNIO BO3AyXa M MOTYT MCMOMb30BaTbCA AM151 OLIEHKN KavyecTBa BO3ayxa B
ropodax u NPOMBbILLITEHHbIX pafioHax.

BrovHankaumsa nossonseT nonydntb MHOPMAaLNI0O O COCTOSIHUM OKpYXKatowern cpeabl, UCNOosb3ys
XVBble OpraHu3mbl B KauyecTBe "AaTUYMKOB" M3MEHEHUN. OTOT METOA UMeEeT psa NPevMMyLLEeCTB,
TakMX Kak OTHOCUTENbHAss HEOOPOroBM3Ha, MPOCTOTAa B MWCMOMb30BAHUM W CNOCOOHOCTL
npeaocTaBnsaATb MHPOPMaLMIO O AONTOCPOUHbIX U3MEHEHUSIX B OKpY>KaloLLLen cpeae.

BrvovHankauma  LWMPOKO  UCMOMb3YeTCHd B SKOSMOMMYECKMX  UCCReOBaHUsX, MOHWUTOPUHIe
3arps3HEHUN, OLleHKe KayecTBa BOAbl, BO3yXa U MOYBbI, @ TaKKe B IKONOrMYECKOM yrnpaBreHun u
NnaHUPOBaAHUN MEPONPUATUI MO OXPaHE OKPYXKaKLLEN cpeapl.

MepeuncnuTte meToabl AKONOrMN.

OTBeT: MeToabl 9KOMOrMKM BKMNIOYAOT B CeOsl LUMPOKMIW CMEKTP Hay4vHbIX MCCreaoBaTenbCKuX
NMOAXOAOB, MCMOMNb3yeMbIX ANS U3yYeHWs B3anMOZEWCTBUS MeXOY XMBbIMW OpraHuaMamuv u ux
OKpyXatoLlen cpegon. HekoTopble N3 OCHOBHbIX METOL0B 3KOMOMMN BKINOYAIOT:

HabniogeHve: Jkomorn 4acto WCMNOMb3ylT MeTod HabnwogeHus Ons U3yveHust NoBedeHws,
pacnpegeneHvsi, B3auMOOENCTBUA W JPYrMX acrnekToB >XU3HeAeATeNnbHOCTW OpraHvM3MoB B
npupoaHoON cpege.

OKCnepuMeHT: 3JKcnepuMMeHTarnbHble MeTOAbl UCMOMb3YyKTCA ANA  MU3ydeHus BO3OEeVNCTBUS
pasnuyHbIX aKTOPOB Ha 3KOCUCTEMbI, NONYNALUN N OTAENbHbIE OPraHU3Mbl. QKCNEPUMEHTbI MOTYT
NPOBOAMUTLCS Kak B KOHTPONUPYyeMbIX YCNOBUSIX B nabopaTopun, Tak U B MONEBbLIX YCIOBUSX.
MopenupoBaHue: MogenupoBaHue 3SKONOTMMYECKUX CUCTEM MO3BONSET Y4YeHbIM MPOrHO3MpoBaThb
U3MEHEHNsT B 9JKOCUCTEMaX W TMOHUMATb UX QYHKUMOHMpOBaHue. Mopgenu wmoryT 6bITb
MaTemMaTU4eCKUMU, KOMMbITEPHLIMU UM KOHLUENTyanbHbIMU.

BromMoHUTOPUWHT:  Mcnonb3oBaHUE >KMBbIX OpPraHn3moB  (BMOMHAMKATOPOB) AN MOHUTOPUHra
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KayecTBa OKpYKatoLLeln cpeabl U BbISIBNEHNS 3arpsi3HEHWUIA.

leorpadpuyeckme wuHgopmaumnoHHele cuctembl (FMC): TUC wucnonb3ytoTca f[ns  aHanusa
NPOCTPaHCTBEHHbIX AaHHbIX 06 3akocucTeMax, GuopasHoobpasun, 3emnenonb3oBaHUM U OPYrnX
acneKkTax oKpyxatoLlen cpeabl.

eHeTnyeckme MeToApbl: M3yyeHue reHeTMdeckoro pasHoobpasus nonynsuMn v BUMAOB ANA
MOHMMaHWSA MX 3BOJIOLUMM, aganTauum K U3MEHSIIOLLMMCS YCIIOBUSIM N OLEHKM YPOBHS Yrpo3bl Ans
BbPKUBAHWS.

Cratnctmnyeckuin aHanms: Mcnonb3oBaHWe CTaTUCTMYECKUX METOOO0B AN obpaboTkM M aHanusa
OaHHbIX, MOMYYEHHbIX B pe3yrbTaTe 3KONOrMYeCKUX UCCNeaOBaHUNA.

OTM MeToAbl MOryT MPUMEHNATLCS Kak MO OTAENbHOCTWU, Tak U B KOMOMHauun, 4Tobbl MONy4nTb
bonee NoNHOe NOHMMaHWE 3KONOMMYECKNX MPOLLECCOB U SIBIEHWIA.

«Y4eHue o 6uocdeper

4.1.27 TecTbl (TecTOBbIE 3a4aHUs)
4.1.27.1 OIllK-3 CnocobeH ucnonb3oeamb  ¢hunocogpckue  KOHuenuyuu

ecmecmeo3HaHUsi U [OHUMaHue CO8pPeMeHHbIX 6buocgepHbIX npoyeccoe Ons
cucmeMHOU OUEeHKU U NMpo2HOo3a pa3zeumusi cghepbl npogheccuoHanbHol dessmesnibHocmu

Ne
3agaHusa

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

eorpadunyeckasa obonouka 3emnum, NOMHOCTLIO 3aHATas XKNU3HbIO:
a) atmocdepa

0) rmagpocdepa

B) 6Buocdepa

r) ctpatocdepa

Cocraensowmmm 6uocdepsl no B..BepHagckomy He siBnisieTcs:
a) XX1BOE BELLECTBO

©) GuoreHHOE BeLLIECTBO

B) TEXHOTEHHOE BELLIECTBO

r) B1oKocHoe BeLLeCcTBO

Pewatowimm ycrnosmnem Ansi CyLLeCTBOBaHNS XMBbIX OPraHU3MOB SBNSETCS:
a) pacctosHue nnaHeTsl oT ConHua

©) Hanuume kncnopoga B atmocdepe

B) Hanu4umne BoAbl B XXMAKOM COCTOAHUM

r) MeTannnyeckoe s4po ninaHeThbl

XUMMYECKNIA 3NTIEMEHT, KONMYECTBEHHO Npeobnagatowmin B 3€MHOW KOpe:
a) kucnopoa

©0) Bogopoa

B) antoMUHUIA

r) XXeneso

CambIM BEpXHUM crioem Brocdepbl Mo COBPEMEHHBIM NPeACTaBNEHNAM SBNSETCS:
a) anobuocdepa

0) meTabuocoepa

B) aybuocoepa

r) napabuocgepa

4.1.28 Bonpocbl
4.1.28.1 OIllK-3 CnocobeH ucnonb3oeamb  ¢hunocogpckue  KOHuenuyuu

ecmecmeo3HaHUsi U [OHUMaHue COo8pPeMeHHbIX 6buocgepHbIX npoyeccoe Ons
cucmeMHOU OUEeHKU U NMpo2HOo3a pa3zeumusi cghepbl npogheccuoHanbHol dessmesnibHocmu

Ne
3agaHusa

HanmeHoBaHMe Bonpoca

1

MpeameT, 3agayuun n meToabl y4eHus o buocdepe

OTBeT: Y4deHune o bruocdepe nsydaet XvBble CUCTEMBbI HA 3eMie U X B3anMogenCTBUE C BHELLHUM
MrpoM. K OCHOBHbIM 3agavaM y4yeHus o buocdepe OTHOCATCS:

N3yueHne cTpykTypbl M opmbl Guocdepbl: aHanuM3 BMOOBOrO MHOrooobpasvsi opraHvM3MoB,
3KOCHCTEM

N3yyeHue cTpyKTypbl 1 passutus Guocdepbl: aHanus pa3Hoobpasnsi OpraHM3mMoB, SKOCUCTEM U
BMOreoXMMMYECKNX LNKIOB.

NccnepoBaHne npoBoguTcs B cdepe Guocdepbl: aHanm3 3KOMOTMYECKUX Mpobnem, Takux Kak
3arpsi3HeHMe oKpyXxatoLLen cpeabl.

PaspaboTka MeTOA0OB COXpaHeHWUs 1 NpeaoTBpalleHnss UCMOoMNb3oBaHUs BuocgepHbIX pecypcos:
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pa3paboTka cTpaTeruni oxpaHsl Npupoabl
MeToabl 06y4eHnss 0 bruocepe BKMYaT HabNgeHNe, 3KCNEPUMEHTLI, MOAENMPOBaHNE

WNcTopusa pa3suTusa npeacrtaBneHuin o buocgepe

OtBeT: [lpeacraeneHus o 6uoctepe - 3TO pesynbTaT IBOMKOUUU HAYYHbIX 3HAHUA WU KX
B3aMMOAENCTBUS C KyNbTYpOM 1 0OLLECTBOM.

CHavana noguM cuutanu, 4YTO XUBble OPraHM3mbl HE MMEKT BIIUSIHUA Ha OKpYXaloLlylo cpeay.
OpgHako, ¢ pa3sBMTUEM Hayku ObIfIO0 YCTAHOBMEHO, YTO XUBblE OPraHM3Mbl UTPaOT BaXKHYHO POSib B
3KOCMCTEMAX U MOTYT OKa3blBaTb 3HAYUTENbHOE BNSHUE HA OKPY>XKaoLLYIO cpeay.

B 1926 rogy yyeHbin Bnagumunp BepHaackuin npepnoxun koHuenuuioo Buocdepsl, Kak
COBOKYMHOCTW BCEX XUBbIX OPraHM3MoB Ha 3emrie U ux B3anMOOeNCTBUS C OKpYXaloLLlen cpeaon.
OH Tarke oTMmeTun, 4to Guocdepa sBnseTca 4acTblo Bonee KpynHoW cUcTEMbl - Hoocdepbl,
KoTOopas BkMoyaeT B cebsi Bce MblCNTENbHbIE NPOLECChl, Nponcxoasiune Ha 3emne.

C Tex nop npegcTtaBneHuss 0 Guocdepe NPOAOIKAOT pa3BMBaTLCA U YTOUYHATLCHA. COBpEMEHHbIE
Hay4Hble UCCNefoBaHNS MOMOratoT fydlle MOHATb, KakK XMBble OpraHn3Mbl B3auMOOEWCTBYIOT Apyr
C OPYroM U C OKpYXatoLen cpeaow, U Kak 3T Npouecchl MoryT ObiTb MCNOMb30BaHbI ANS peELLeHns
rnobarnbHbIX NPo6reM, Takux Kak UISMEHeHMe KnumaTta 1 noteps buopasHoobpasus.

Buoreoxnmunyeckue umknbl. KpyroBopoT a3oTa

OTtBeT: BMOreoxmmMmyeckmii LUMKN asota - 3TO MNPOLECC, B KOTOPOM a3oT nepexoauT u3 opHoun
dopMbl B APYTryl0 U LMpKynupyeT B Grocdepe. OH BKINIOYAET HECKOSIBKO 3TaMNoB;

- ®dukcauns asoTa: a3oT U3 atmocdepbl NpeobpasyeTcs B BUonornyeckn SOCTynHyo dopmy. 310
MOXET MPOUCXOANTb NPU NOMOLLM a30TUKCUMPYOLLMX BaKkTepun, KOTopble MOryT CBA3bIBaTb a30T U
npespaLlaTb ero B ammMmuak uim HUTpaTbl.

- AMMUMKauma: ammMmak npeBpallaeTcss B aMMOHMUIMHbLIE WOHbI. JTOT MNPOLECC BbIMOMHSAOT
pasnnyHble MUKPOOPraHn3mbl.

- HuTpndmkaums: aMMOHUNHbIE MOHbI OKUCASIKOTCA HUTPUTHBIMU MOHaMK, a 3aTEM HUTPATHbIMU
MOHaMK. ATOT NPOLIECC TaKKe OCYLLECTBIISAETCS PasfMYHbIMU MUKPOOPraHN3MaMMm.

- AccMmnnauns: pacTeHust U gpyrme OpraHu3mbl MOrMOLWAKT HATPATbl N3 NOYBbI U UCMOML3YKT UX
OIS CMHTEe3a OpraHNYeCcKUX COeaUHEHUI, TaKNX Kak BErkn U HyKNENHOBbIE KUCMOThI.

- AMMOHMdMKaUMS:  OpraHUYecKkMe  COedMHEHWsl, coAepxawume  as3oT, pasnarakTcs
MMWKpOOpraHmaMamMmu, obpasyss aMMmnak UM aMMOHUIHBLIE UOHBI.

- [eHnTpudmkaumsa: HATpaTbl BO3BpallalTca B aTMocdepy B BUAE MONEKYNSAPHOro asora npu
OencTBun AeHUTPUDULUPYIOLLUX BakTepuii.

Taknm o6pa3om, asoT LMPKYNMPYeT MEXAY XMUBbIMU OpraHn3mamu, NoYBOKn, BOAOW U aTMocdepon,
0o6pasys BGMOreoXMMmMYeckuin LMKn. ITOT UUKN UrpaeT BaXHYH porb B NOAAEPXKaAHUU XU3HU Ha
3emrne, Tak Kak as3oT 4BMseTca HeobXoAUMbIM 3SMeMeHTOM [Ans cuHTe3a ©enkoB M Opyrux
OpraHM4YecKnx COEANHEHUN.

Broreoxnmunyeckume umknel. KpyrosopoT cocdopa

OtBeT: Bbuoreoxumudeckni umkn cocdopa - aTo npouecc, B KotopoM docdop nepexoguT u3

ofHoM hopMbl B APYryto 1 umpkynupyet B bnocdepe. OH BKMOYAET HECKOSBKO 3TArMoB:

— BblwenaymBaHuve: docdaThl, cogepalimnecss B ropHbix Nopodax W noyse, BbILLENavyMBaloTCs
noa BO34eNcTBMEM aTMOCKEpPHbIX OCadKOB M BOAHBLIX MOTOKOB. OTO Mo3BonseT docdartam
nonagaTtb B BOAHbIE 3KOCUCTEMBI.

— AccyMunauus: pacTeHus U Apyrue opraHu3mbl NOrfoLaT pacTBOPeHHble docdaThl N3 BOAbI
unu nornowarT gocdaTtbl U3 No4YBbl Yepe3 KopHU. docdaTtbl MCNONb3YITCA ANA CUHTE3a
HYKNEWHOBbIX KUCMOT, (hoCHONUNNA0B U APYrnX OpraHUYeCKNX COeAUHEHUN.

— bBronornyeckasa nepepava: cdoccaTbl nepefaloTcs OT PacTEHUN K XKMBOTHLIM Yepes NULLLEBYIO
uenouky. >XmBoTHble nonyyawT docdaTbl, NOTPedNnAs pacTUTENbHYO MULLY WU APYrnx
KMBOTHBbIX.

— PasnoxeHuwe: opraHuyeckue BelLecTBa, coaepxatume docdop, pasnaratoTcs
MUKpoopraHuamamm, ocBoboxaas pocdarsl o6paTHO B MOYBY MM BOAY.

— CeaumMeHTauMsa 1 reonornyecknin npouecc: doccartbl MOryT ocegaTb Ha HO BOOOEMOB U CO
BpEMEHeM npeBpallaTbCs B FOPHble MOpoAbl. OTOT Mpouecc HasbiBaeTcs AuareHesom. B
pesynbTaTe reofiorMyecknx MpoLEeCcCOB, TaKMX KaK 3po3vs U MOAHATWE TOpHbIX M0poAd,
docaTtbl MOryT CHOBa CTaTb AOCTYMHbLIMU ANS BbileNavynBaHus 1 HavaTb LMKIT 3aHOBO.

Taknm obpasom, Guoreoxummdecknn Lumkn doccopa obecnedunBaeT NOCTOSAHHOE MEpPEMELLEHNE U

ucnonb3oBaHue ocopa B GUONOrMYEecKkUx CUcCTeEMax 1 OKpyKatLLen cpeae.

Buonornyeckne siBnexHns B Gnocgepe

OtBeT: buochepa sBNAETCA YHMKANbHOW Cpenon, rae NMPOMCXOAST pasfnuyHble Ouorormdeckme

siBNeHusl. Hanpumep:

— @OTOCMHTES: pacTeHUs N HEKoTOopble APYrne opraHnaMbl CMOCOBHBI UCMONBb30BaTb JHEPTUIO
CBeTa ANns npesBpaLleHus YrnekMcnoro rasa 1 Boabl B OpraHMy4eckne COeanHEHUs 1 KMCRopos.
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doTOCMHTE3 SABMSIETCS OCHOBHBLIM MpoLeccoM, obecneumBaroMM MPOAYKLMIO Kucrnopoda u
nuTaTenbHbIX BewwecTs B brocdepe.

— [OblxaHvne: opraHv3ambl, BKIHOYas PpacCTEHUS W JKMBOTHbIX, MPOM3BOOAT SHEPruio nytem
OKVCMNEHMS OpraHNYeCcKnx COeQUHEHUI C UCMONb30oBaHMEM Kucnopoga. B pesynbrarte gbixaHus
BblOENAETCA YIMEKUCHbIA a3, KOTOPbIA 3aTeM MOXeT ObiTb MCMONb30BaH pacTeHWsMM ONS
doToCcHHTE3A.

— Pa3mHOXeHMe: XMBOTHbIE, pacTeHNS U OpYyrne OpraHu3Mbl PasMHOXalTCs O718 NPOOOIPKEHNS
cBoero Buaa. PasmHoOXeHue MoXeT MNpoucXoAuTb C MOMOLLBID CEMSIH, Crnop, KNeTOYHOro
neneHusa unm apyrux cnocobos, B 3aBUCMMOCTHU OT Buaa.

— PasnoxeHne: mukpoopraHusmbl, TakMe kak ©Oaktepum u rpubbl, UrpaloT BaXHyH ponb B
pasnoxeHun opraHudeckmx BellecTB. OHM pasnaralT OTMepLlUMe OopraHu3Mbl U OCTaTKU
opraHu4yeckoro matepuana, nepepabartbiBasg UX B NuTaTeNbHble BeLlecTBa, KOTOpble MOryT
ObITb BHOBb MCNOMNb30BaHbl APYrMMU OpraHU3Mamu.

— BsammopeinctBne wn cuMmbuos: pasnnyHble oOpraHM3Mbl B Ouocdepe BCTynawT BO
B3auMOEWNCTBUE OPYr C APYroM. OTO MOXeT ObiTb XULLHMYECTBO, NapasvTuam, cMMOnos unm
apyrme  ¢opmbl  B3aMMOOENCTBMS,  KOTOpble  MOryT  ObiTb  GnaronpusaTHbIMU UMK
HebnaronpuATHLIMU NS OPraHM3MOB, YYaCTBYHOLLUX B HUX.

OTO NUWb HEKoTopble MpuUMepbl GUMONMOrMYEecKUX SIBMIEHWIA, KOTOpble MpoucxoasT B 6uocdepe.
Buoctepa - 3TO CrnoxHasi M OuHaMU4Has cuctema, roe MHOXECTBO OpraHusmMoB M MPOLECCOB
CYLLECTBYIOT 1 B3aUMOZEWCTBYIOT APYr C APYroM.

«KoMnbloTepHble TexHonorum B Guonornn»

4.1.29 TecTbl (TeCTOBbIe 3afaHUA)
4.1.29.1 OIllK-6 CnocobeH meop4Yecku nApuMeHssmMb U Moduguyuposamb

coepeMeHHble KOMIMbMEPHbIE MmexHosio2uu, pabomamb C npPogheccuoHaibHbIMU
6aszamu OaHHbIX, npogheccuoHasibHO oghopmssmb U npedcmaessiimb pe3ysibmambl

HOo8bIX pa3pabomok
Ne TecTtoBOE 3ajaHne C BapnmaHTaMmmn OTBETOB U NpaBUJIbHbIMKN OTBETaMU
3agaHuna
1 O6beKT, 3aMeHsALWNA pearnbHbIA NpoLece, NpeaMeT UIu SIBfieHMe, U CO34aHHbIA ANsi NOHUMaHUS
3aKOHOMEPHOCTEN 06 BHEKTUBHOWM AENCTBUTENBHOCTU, HAa3biBaeTCA
a) 3HakoMm
©0) wmogenbio
B) TEXHONOrMYeCKUM 06 BHEKTOM
r) cuctemMoun
2 HarnsigHo-o6pasHble Mofeny oTHOCATCS K
a) [OuHaMU4YecKuM
6) cTaTudeckum
B) MbICIIEHHbIM
r) aHanuTU4ecKum
3 dopmanumsauns — aTo
a) cbop nHdopmauumn o6 obbekTe
©) cnocob no3HaHWA MUpa Yepes NOCTPOEHME U UCCNedoBaHNE MOAENEN
B) npoLecc npeacTaBreHns MHOPMAaLMOHHOW MOAENN C NMOMOLLbIO hopMaribHbIX SI3bIKOB
r) COOTBETCTBUE MOAEeNu 06beKkTa — opurnHany
4 lMpouecc pa3BnTUA OpPraHN3MOB SBSISETCHA MPUMEPOM
a) MaTepuanbHONM Mogenmu
©0) ceTteBon mogenu
B) cTaTMyeckon mopenu
r) AuHaMu4eckon mogenmu
5 Mogenb, oTpaxatoLasi CACTEMY MIM NPOLECC C TEYEHNEM BPEMEHU, Ha3bIBAETCs

a) MaTepuanbHOW Mogenu
©) ceteBon mogenu

B) cTaTMmyeckon mopenu

r) AuHaMu4eckon moaenmu

4.1.30 Bonpochl
4.1.30.1 OIllIK-6 CnocobeH meop4Yecku npumMeHssmMb U Moduguyuposamb

coepeMeHHble KOMMbIOMepHble mexHosno2uu, pabomams ¢ npPogheccuoHanbHbLIMU
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6aszamu OaHHbIX, npogheccuoHasibHO oghopmssMb U npedcmaenisimb pe3ysibmambl

HoebIx pa3pabomok

Ne

3agaHuAa

HanmeHoBaHne Bonpoca

1

KomnbloTepHble TEXHONMOrMM MOAENMPOBAHNS KUBbIX CUCTEM

OtBeT: KOoMMbloTepHbIE TEXHOMOTMN UMPatoT BaXKHYI0 POSib B MOAENMPOBAHMM KUBbLIX cucTem. OHM
No3BOMAT co3daBaTb  MoAenu, KOTopble  MOTyT  MOMOYb  YYeHbIM  fydlle  MOHATb
(PYHKUMOHMPOBAHNE  XMBbIX OPraHM3MOB U TMPOLIECChbl, MPOUCXOAsALMEe  BHYTPU  HUX.
MogaenupoBaHue MoXeT BbiTb UCNOMBb30BAHO AN U3YYEHMS PasfNYHbIX acnekToB XU3HW, BKIoYas
CTPYKTYPY M DYHKUMIO KNETOK, paboTy reHoB, MpPoLecchl pasBUTUS U MNoBedeHWe OpraHvW3MoB.
Kpome TOro, KOMMbIOTEPHbIE TEXHOSIOTMM MO3BOMSAT COo3f4aBaTb BUpTyanbHble nabopaTtopuu,
KOTOpble MOryT 6bITb WCMONb30BaHbl AN MPOBEAEHUs] 3KCMepuMeEHTOB 6e3 Heob6xoauMocTy
MCMOb30BaHUs peanbHOro 0GopPyaoBaHUS.

OTtBeT: HasHauyeHvMe u yHKUMM cheuManuanpoBaHHbIX MNakeToOB MPUKMNagHbIX MNporpaMm Ans
MoOenupoBaHus BonorMyecknx NpoLeccos

CneumnanusmpoBaHHble NakeTbl MpUKNagHbIX NporpaMm Ans MOAenvMpoBaHUs Bronornyeckmx
NpoLeccoB NpeaHasHavyeHbl Ans co3haHus U aHanu3a MaTeMaTU4eckUX MoOenew XXMBbIX CUCTEM.
®PyHKUMM TakuMxX MaKeToB MOryT BKMYaTb B cebsi MHCTPYMEHTbl AN cOo3gaHus Moaenen, ux
BM3yanu3aumu, NPOBEAEHUS YWCIEHHbIX PacYeTOB, aHanM3a pe3ynbTaToB W MpeacTaBreHust
OaHHbIX. Kpome TOro, HekoTopble nakeTbl MOryT NPedoCcTaBnsATb BO3MOXHOCTb paboTbl C
3KCNepMMeHTarnbHbIMY AaHHBIMU U UHTErpaumm ¢ ApyrumMm NporpaMmMHbIMU CpeaCcTBaMMU.
HasHayeHve Takmx MakeToB 3aKn4vaeTcs B NpegoCcTaBreHUN UHCTPYMEHTOB ANS UCCeaoBaHUS
O1onorMyecknx NPoLIECCOB U SABNEHWU, a Takke Ans pa3paboTku HOBbIX METOAOB U TEXHOMOMI B
obnacTtu 6uonornv n MeauLnHBbI.

OCHOBHbI€ UCTOYHUKM MHGOPMaLUM MO MaTeMaTUYyeckuM MogensiM B Gronorum

OTtBeT: OCHOBHblE MUCTOYHUKM MHOpMALIMK MO MaTeMaTU4eCKOMY MOAENUPOBaHUIO B Gronornm
BKITHOYAIOT Hay4yHble CTaTbW, KHUMM, XKypHarbl, KOH(epeHUMK, 6asbl 4aHHbIX Y MHTEPHET-PECYPCHI.
HayyHble cTaTby SBRSIOTCA OCHOBHBIM MCTOYHUKOM HOBbLIX 3HAHUIA U pe3yribTaToB UCCIeAoBaHWii B
obrnacTn matemMaTu4eckoro MogenupoBaHus. KHuru n xxypHanel npegoctasnsioT 6onee nogpobHoe
onvcaHne MeTOZOB W MOAXOAOB K MOZENVPOBAHWIO, a Takke MpPUMeEpbl PeLleHUidi KOHKPeTHbIX
3agad. KoHdepeHuun 1 6asbl AaHHbIX MOryT coaepaTb MHAOPMAaLMIO O NOCMEAHUX OOCTUKEHMSX
N TpeHdax B 06nactn modenupoBaHus. NHTepHeT-pecypchl, TakMe Kak HayyHble nopTanbl, canTbl
Hay4yHbIX OpraHuM3auuii U coobLLEeCTB, MOryT codepXaTb akTyallbHyl WMHMOPMaLMI0 O HOBbIX
MeTodax M noaxodax K MOAenvMpoBaHuIo.

Mepuvoanyeckme un3gaHMs No BonpocaM MaTemMaTMYeckoro MOLENUPOBaHMS BUONorMyeckmx
npoLeccos

OTBeT: HekoTopble nepuoguyeckue W3gaHWsi, MOCBSILLEHHbIE BOMPOCaM MaTemaTUyeCcKoro
MogenupoBaHus Grnonormyecknx NpoLeccoB, BKMOYAIOT:

— Journal of Mathematical Biology

— Bulletin of Mathematical Biology

— Theoretical Population Biology

— Mathematical Biosciences

— Ecological Modelling

— Computational Biology and Chemistry

— PLoS Computational Biology

MoHaTne GuonHdopmaTukm

OTtBet: bBuouHdopmatvka - 9TO0 00MacTb Hayku, KOTOpas 3aHMMaeTCss aHanuM3oMm W
WHTepnpeTaumnern OGUONOrMYeckMX AaHHbIX C WUCMONb30BaHWEM KOMMbLIOTEPHLIX TEXHOMOMNA U
meTtogoB. OHa Bknio4vaeT B cebsa cbop, obpaboTky, aHanns n BU3yanusaumlo OaHHbIX, a Takke
pa3paboTKy anropuTMOB M MporpaMm Ans pelleHus 3agad B obnactn Guonornm n GnomeanumHbi.
BronHdopmaTuka ncnonb3yetca Ons U3y4eHUss CTPYKTYpbl U PYHKUWUA FeHOB, OEenkoB M Apyrnx
MONEKyn, a Takke [Ans aHanu3a [aHHbIX, MONyYEeHHbIX B pe3ynbTaTe 3KCMNEePUMEHTOB U
HabnogeHun.

«Bbuonorusa Pa3nMUYHbIX TAKCOHOMUYECKUX rpynn MUKPOOpraHM3mMoB»

4.1.31 TecTbl (TecTOBbIE 3aAaHUs)
4.1.31.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesiimb  Hay4HO-

uccnedoeamesnibCKUMU pabomamu, 8 MOM 4ucsie npu npoeedeHuUU 3KCrnepumMeHmos,
oghopmIeHUU payuoHanu3amopcKux NpednioxeHul U 3asi80K Ha U306pemeHust

Ne

TecToBOE 3aaHue C BapnaHTamMu OTBETOB U NpaBUilbHbIMU OTBETAMMU
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3agaHuAa

1

BonbLWMHCTBO MUUEeNuanbHbIX rpuboB SABNAKOTCS:
1) HenTpodunamuy;

2) ymepeHHbIMU auuaocunamu;

3) ankanodunamu.

4) HeT NpaBUNbLHOrO OTBETA.

Bakrepuroxnopodunibl UMET MakCUMyMbl NOTMOWEHNs B 06r1acTu cnekTpa:
1) 6GrivkHeM ynbTpadunoneTe;

2) uHdpakpacHom;

3) ganbHeMm ynbTpadguoneTe;

4) cpegHeM ynbTpadmonerTe.

O3sepa ¢ 06MIbHLIM NOCTYMIEHNEM K HUM OMOreHHbIX 3NIEMEHTOB Ha3bIBalOTCS:
1) onuroTpodHbIMY;

2) 3aBTpOhHbIMU;

3) aucTpodHbIMY;

4) Me30TPOPHbIMMK.

'ymycoBble coeMHEHUs NOYBbI pa3naratoT MUKPOOPraHU3MbI:
1) 3UMOreHHsbIe;

2) onuroTpodHsbIe;

3) aBTOXTOHHbIE;

4) XxeMOoNMTOaBTOTPOGHbIE.

5. MukpoopraHusmbl, CyLLECTBYIOLLME B MOCTOSIHHO XONOAHBIX YCIOBUSIX, 3TO:
1) me3ounbHbIE;

2) NCUXPOAKTUBHBIE;

3) ncuxpodunbHble;

4) TepmounbHbIE.

4.1.32 Bonpocsl
4.1.32.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesisimb  Hay4HO-

uccnedoeamenbckumu pabomamu, € mom 4qucsie npu rnpoeedeHUU 3KCrepuMeHmos,
oghopMIIeHUU payuoHanu3amopCcKux npeodsioxeHull u 3asi60K Ha U3obpemeHusi

Ne
3agaHusa

HaunmeHoBaHne Bonpoca

1

PacnpocTpaHeHne MUKPOOPraHN3MOB 1 NMPUPOAHbIE MecTa UX 06uTaHus

OTBeT: MuKpOOpraHnambl pacnpocTpaHeHbl MOBCEMECTHO. MIX MOXHO HalTM B BO3gyxe, NouBe,
BOZE U JaXke BHYTPU KUBbIX OPraHn3mMoB. HekoTopble 13 HUX 0BUTalOT B 3KCTPEMarbHbIX YCIIOBUSIX,
TAKUX KaK ropsiune UCTOYHMKM MIN FyGoKne okeaHudYeckue BnaauvHbl. [pyrve XuUBYT B OpraHuamax
XMBOTHBIX U pacTeHWI, rae OHU BbIMOMHSAIT BaXkHble (DYHKUMU, TaKMe Kak pasfioKeHe MepTBbIX
TKaHelN W CMHTE3 BUTAMWHOB M TOPMOHOB.

Pornb MUKpOOpPraHn3mMoB B KpyroBopoTe GMOreHHbIX 3NIEMEHTOB

OtBeT: MuKpoopraHuaMbl UrpakoT KIHOYEBYIO POJib B KPYrOBOPOTE OMOreHHbIX 3SIEMEHTOB, TaKuX
Kak a3oT, gocdop 1 cepa. OHM MomoraloT npesBpallaTb HeopraHMYeckne coeauHeHus, Takme Kak
aMMmak n  gocdaTbl, B ¢opMbl, KOTOpble MOryT WCMONb30BaTbCA pacTeHuamu. bes unx
[OesATEeNnbHOCTM MHOTME BaXkHble MNpOoLIecChl B 9KOCUCTEMe, TakMe Kak dukcauuss asota U
MUHepanv3aumnsa opraHM4ecknx BeLecTs, 6binm 6bl HEBO3MOXHbI.

B3aumopencteme MMKpPOBHbLIX MonNynsuMi B coobLiecTBax: HeWTpanuam, meTabuos, MyTyanuam,
KOMMEHCan1M3M, aMmMeHcarn1am, napasntmuam, XULLHUYECTBO, aHTaroH13m

OTtBeT: B3aumopgenctsme MUKPOOHBLIX MNONynsAuMiA B coobliecTBax MOXeT ObiTb pasnU4YHbIM.
HekoTopble BUAbI MOTYT XUTb BMECTE, HE BINMSASA OPYr Ha Apyra, 9TO Ha3blBaeTCs HENTParin3mMom.
Ipyrve BuObl MOryT MCMONb30BaTb MPOAYKTbI KU3HEOEATENbHOCTM OPYrMx BUMAOB AN CBOErO
pocTa, 3TO Ha3biBaeTcs MeTabno3oM. EcTb BUAbBI, KOTOPbIE XMBYT BMECTE M MOMOratoT ApYr Apyry,
3TO Ha3bIBaeTCcs MyTyanu3aMoM. HekoTopble BMAbI MOTYT XWUTb 3a CYET APYrMX BUOOB, HE NMPUYMHSAS
MM Bpeda, 3TO HasblBaeTCA KOMMeHcanuaMom. EcTb Takke BuObl, KOTOpblE MNPUYUHAIOT Bpenq
Opyrum Buaam, 9TO HasblBaeTCA aHTaroHM3mMoMm. XWULLHMYECTBO, aMMeHCanuaM W napas’uTusm
TaKkKe MOryT MMeTb MECTO BO B3aUMOLENCTBUAX MEXAY MUKPOBHBIMU NONYNSALUSAMM.

Buonornyeckas obpaboTka opraHM4eCckux OTXO40B

OtBeT: buonormnyeckas obpaboTka - 3TO MpOLECC, MPU KOTOPOM MUKPOOPraHuM3mbl pasnaratoT
opraHu4yeckue oTxodbl Ha Bornee NpocTble BELLECTBA, KOTOPble 3aTeEM MOryT ObiTb MCMNONBb30BaHbI
OPYrMMK opraHnaMamu. 3TOT MPOLLECC NPOUCXOAUT B NMPUPOAE U MOXKET BbiTb YCKOPEH C NMOMOLLBbHO
cneunanbHblX TexHororui. bBuonormveckas ob6paboTka sBRsieTcA OOHMM U3 Hambonee
3KONOTMYECKM YUCTbIX CMOCOBOB yTUM3aLMM OTXOAO0B, TaK Kak OHa He Mpou3BOAMUT BPEAHbIX
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BbIGPOCOB U He TpebyeT GONbLIOrO KONMYecTBa SHEPIUN.

OueHuTe ponb pasnuMyHbIX OTpacnen XO3ANCTBEHHOW OeATEeNbHOCTU 4YenioBeka B 3arpsi3HeHUn
aTMmocgepsb!

OTBerT:

* 0OObIYa NONEe3HbIX NCKOMaeMBbIX;

» obpabatbiBatoLLe NPON3BOACTBA;

* MPOM3BOACTBO M pacnpefeneHne SNeKTPOSHEPIuK, rasa u Boapl;

* CENbCKOE XO34NCTBO, OXOTa U NNEeCHOEe X0351NCTBO;

* TPAHCMNOPT 1 CBA3b;

* MPeJoCTaBneHne NPOYNX KOMMYHaIbHbIX, COLMAanbHbLIX U NepP-COHAarNbHbIX YCyr.

Hanbonbwnin BkNag B 3arpsi3HeHME MNPUPOOHOM cpedbl BHOCAT TEMNMOBbIE 3MEKTPOCTaHLUMM,
TPaHCMNOPT, METAMNMYPrM4ecknue N XMMMYeckme 3aBobl.

Ha ponto TennoBbiX anektpoctaHumi npuxoautcs 35% CcymmapHOro 3arpsi3HeHust BoAbl
NPOMBbILLNIEHHOCTLI0 U 46% - Bo3ayx. OHM BbiBpackiBalOT COeanHEHUs cepbl, yrnepoda 1 asoTa,
notpednswT 6onbwoe konuvectBo Boabl (50% u Gonee BogonpoBoAa); AN MOSyvYeHUsT OLHON
kBaT-yaca sHeprum TenroBble SMEKTPOCTaHLMM pacxoaytoT okono 3 n BoAbl (aTOMHble - ele
oonbwe: 6-8 n). CTouyHble BOAbl TEMSOBLIX 3MEKTPOCTAHLUUA 3arpsi3HEHbl U UMEHT BbICOKYH
TemnepaTypy, YTO CO34aeT He TONbKO XMMUYECKOE, HO U TEMSIOBOE 3arpsi3HEHNE BOAOEMOB.
MeTannypruyeckme npeanpusiTus XapakTepusyrTcs BbICOKMM YPOBHEM MOTPEONEHNs1 pecypcoB U
OonblWKMM KONMMYecTBOM OTxoA4oB. Cpean HWMX nNbiflb, OKCUA Yyriepoga, CEePHUCTbIV aHruapui,
KOKCOBbIN  ras, deHon, cepoBogopod, Yyrnesogopoabl (B 4acTHOCTW,  BeH3nupeH).
MeTannypruyeckass MpOMbILLIIEHHOCTb UCMOMbL3YyeT MHOTO BOAbl, KOTOpas 3arpsisHAeTcs B
npouecce NpoM3BoACTBa.

Hanbonee onacHbiIMM B XMMWYECKOW MPOMbILLIIEHHOCTU €CTb MPOM3BOACTBA aMMMaka, KUCIOT,
aHUIMHOBBIX KpacoK, ocdOpHbIX yOoOpeHun, xnopa, NecTUUMAOB, CUHTETUYECKOro Kay4yka,
KayCTU4eCcKoWn coabl, PTYTH, kKapbuaga kanbuus, ptopa u 1.4.

4.1.33 Kenc-3apaHue
4.1.33.1 [1Ke-1 CnocobeH oOpzaHu3oebieamb U ynpaesisimb  Hay4HO-

uccnedoeamenbckumu pabomamu, € mom 4qucsie npu rnpoeedeHUU 3KCrepuMeHmos,
oghopMIIeHUU payuoHanu3amopCcKux npeodsioxeHull u 3asi60K Ha U3obpemeHusi

Ne
3afaHusa

Kenc-3apaHne

1

[MprBeCTU NpUMep MUKPOCKONUPOBaHMSA MUKPOBMOMNOrnyeckux npenapaTos

OTBerT:

OavH 13 NpMMepPoB MUKPOCKONMMPOBAHUSA MUKPOBMONOrM4eckMx npenapaTos - 3TO MccrnegoBaHue
DakTepuin Cc UCNoONb3OBaHMEM CBETOBOrO MuKpockona. [ns MUKpOCKONUPOBaHMS FOTOBSAT
BUTamnbHbIA MpenapaT «pasgaBfieHHas kannsa», KOTOpbI npeacTaBnseT coboi npenapaT XMBOW
KynbTypbl, pacrnpegeneHHon B Kanme BoAbl Ha MOBEPXHOCTU NPEAMETHOrO CTeKna, HaKpbITOW
MOKPOBHbLIM CTEKrNoMm. MoAroToBMEHHbIV NpenapaTt NpocMaTpmMBalOT yYepe3 00BLEKTUB C 8% n 60
KpaTHbIM yBenu4yeHnem. B nccrnegyem npenapate MOXxHO HabnogaTe oopMy, pasMep, B3auMHoOe
pacnonoXeHne 1 NOABUXHOCTb KIETOK.

Taknm 06pa3omM, MUKPOCKONMPOBaHUE MUKPOBMONOrMyecknx npenapaTtoB No3BonsieT uccrnenoBatb
MMWKPOOPraHM3Mbl Ha MMUKPOCKOMUYECKOM YPOBHE W MOMYyYUTb UH(OPMALNIO O UX CTPYKType U
opraHusaumun.

[MpuBecTU NprMep MUKPOCKONUPOBaHUS rOTOBbIX (OUKCUPOBAHHbLIX NpenapaToB

OrtBeT:

OavH 13 nNpUMEpPoB  MUKPOCKOMMPOBAHUS TFOTOBbIX (PUKCUPOBAHHbLIX nNpenapartoB - 3TO
uccnegoBaHMe TOHKMX CpPe30B TKaHeW noa Mukpockonom. B meguuuHe n 6uonornn, npenaparthbl
MOTYT ObITb MOMyYeHbl NyTeM PUKCALMM TKAHE! UMK KINeTOoK, 3aTeM BCTpauBaHus B crneuuarnbHble
MaTepuanbl U NocneaylLero Hape3aHusa Ha TOHK1e cpe3bl.

MpenapaTtbl 06LIYHO OKpALLMBAKTCS C UCMONb30BAHMEM Pa3NMNYHbIX KpacuTenem, YTobbl BelAENUTb
pasnuyHble CTPYKTYPbl M KOMMOHEHTbl BHYTPU TKaHeW Wnu Knetok. Hampumep, ructonornyeckue
OKpacku, Takme Kak remMaTOKCUITMH-303WH, WCMOMb3yTCS AN BblAeNeHNs SAEepHbIX CTPYKTYp U
uuToniasvel.

MoaroToBneHHble npenapaTbl NPUKNEMBalOT K MPeAMETHOMY CTeKMy, HakpbiBalOT MOKPOBHbLIM
CTEKIOM, MMUKPOCKOMPUPYIOT ¢ 06bekTBoM Ha 8" u 60°, npu Heo6XoaAMMOCTU B UMMEPCUOHHOM
cucteme Ha 90*. Mpu 3TOM MOXHO HabnoaaTh MUKPOCKOMUYECKYH CTPYKTYPY TKAHEMN UMW KNETOK.
MukpockonnpoBaHue  roToBbIX  (PUKCUPOBAHHbLIX  NpenapaTtoB  MO3BOMsSieT  UCcrneaoBaTb
MOPCONOrnio TKaHEeW, pacnpeneneHue KneTok, a Takke BbIABUTb NaTONOrmyeckue M3MeHeHus unu
apyrve ocobeHHOCTU, KOTOpble MOTYT BbITb BaXXHbIMU AN ANArHOCTUKU MW CCneaoBaHus.

MpviBECTM NPYMEpP OKPaLLUMBaHUS U (hMKCaUMM NpenapaTtoB MUKPOOPraHM3MoB
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OteeT: [ns MMKPOCKONMPOBAHUS TOTOBAT (DUKCUPOBAHHbLIA MpenapaT «MasoKk», KOTOpbIN
noasepraeTcd UKCaUMU ANs 3aKPEnneHus KynbTypbl HA MOBEPXHOCTW MNPEeAMETHOro CTekna.
3aduKCMpOBaHHbIN, OXMaXKAEHHbBIN MpenapaTt OKpaluMBalT MPOCTbIM UIN CHOXHBIM METOAOM C
MCMonb30BaHUEM creumarnbHbIX Kpacutenen (Kpuctannuyeckuin guoneToBbir, cadpaHuH u gp.),
NPOMbIBAIOT BOJOW M MUKPOCKOMUPYIOT B MMMEPCUOHHON cucteme ¢ obbekTuBom Ha 90 *. B
uccregyem npenapate B 3aBUCUMMOCTM OT crnocoba OkpallmMBaHUA MOXHO Habnwogatb dopmy,
pasMep, B3avMHOE pacnosioXeHVe KIeTOK, HamuyvMe Ccrop, 3anacHblX nuTaTernbHbIX BeLecTB,
BbISICHUTb CTPOEHME KNETOYHOW CTEeHKN BakTepuin n T.4.

Taknm 06pa3omM, MUKPOCKONMPOBaAHUE MUKPOBMONOrMyecknx npenapaTtoB No3BonsieT uccrnenoBatb
MMWKPOOPraHM3Mbl Ha MMUKPOCKOMWYECKOM YPOBHE W MOMYy4YUTb UH(OPMALMI0O O UX CTPYKType U
opraHusaumun.

CocTaBUTb CXeMy MUKPOOMOMOrMYECKUX WUCCNEOOBaHUA MPOOYKTOB MUTAHUST  XKMBOTHOTO
NPOUNCXOXKAEHUS

OtBeT: MukpoGuonormyeckme MCCrneaoBaHUS MNPOAYKTOB MUTAHUS XMBOTHOrO MpPOBOAATCA ANs
OLEHKM KayecTBa W 0OesonacHocTM npoaykTtoB. BoT ob6wasa cxema MUMKpOOBUONMOrM4eckmx
nccnenoBaHui NPOAYKTOB NMUTAHUS XXUBOTHOIO:

OT160op npob6: MNpobbl 6epyTca M3 pasHbiX NAPTUMIA NPOAYKTOB MUTaHUS XXMBOTHOIO, BKIOYas MSICO,
MOJSIOKO, siua u gpyrme npoaykTtbl. MpoObl AomkHbI GbITb NPeacTaBUTENbHBIMM U B3SITbIMU B
COOTBETCTBMM C peKkoMeHAaumsamMm no otéopy npoo.

MogrotoBka npob: T[lpobbl noggepralTcss cneuuwanbHoW obpaboTke Ons  BbloeneHus
MUWKPOOPraHM3mMoB, KOTOpble MOryT ObiTb NPUCYTCTBYIOLWUMWU B MPOAyKTax. TO MOXET BKMOYaTb
MCMNoMb30BaHNE pasfnUYHbIX METOAOB, TakMx kak obessapaxuBaHue, WMHKyOauus u BblaeneHve
MMKPOOPraHM3MOB.

OnpeneneHve KonmuyecTBa MUKPOOPraHMamMoB: KonmyecTBO MUKpoOOpraHM3amMoB B npobax
onpefensieTcss C MWCMonb30BaHWEM METOOOB KynbTypbl, KOTOpble MO3BOSSOT BblpaliMBaTh
MMKPOOPraHM3Mbl Ha creumanbHbIX NuTaTenbHbIX cpegax. KonmyectBo MMKpOOPraHM3MOB MOXET
ObITb BblpaxxeHo B eguHuuax KOE/r nnn KOE/mn.

NaoeHTndukaumss MukpoopraHmamMoB: MukpoopraHvM3mbl, BbldeneHHble n3 npob, moryT 6biTb
MOEHTUUUMPOBAHBI C  MCMOMb30BaHMEM  Pas3fMYHbIX METOOOB, TaKMX Kak  MUKPOCKOMWS,
Ovoxmmmnyeckme TecTbl W  MONEKYNsipHble MeToabl. JTO MNO3BOMSIET ONpedenuTb, Kakue
MMKPOOPraHM3Mbl MPUCYTCTBYIOT B MPOAYKTAX U OLEHUTb WX MOTEHUMarnbHyl OMacHOCTb AJis
340poBbs NnoTpebutenen.

OueHka pesynbTatoB: Pesynbrarbl MUKPOOGMOMOrMYECKMX WCCREeSOBaHUA WUCMNONb3yloTCs  ANs
onpefeneHnss COOTBETCTBUSI MPOAYKTOB MUTAHMUS KMBOTHOTO CTaHZapTam kKadecTBa W
BesonacHocTu. Ecnu konnyecTBo Mnu TUMNbl MUKPOOPTraHW3MOB MPEBLILLIAKT AONYCTUMbIE HOPMbI,
TO MPOAYKTbl HE COOTBETCTBYIOT CTaHAapTam M AOMKHbl ObiTb OTOpakoBaHbl UMW MOABEPrHYTbI
JononHuTenbHon obpaboTke.

CocTaBUTb CXeMY MWUKPOBMONOrMYECKUX WUCCRefoBaHUM MPOOYKTOB MUTAHUS M3 PacTUTENbHOMO
Cbipbsi

OteeT: Mukpobuonornyeckne uccrnefoBaHnsi NPOAYKTOB MUTAHUSA M3 PaCTUTESNbHOTO Cbipbsi
NMPOBOAATCA [OJ1 OLEHKM KadecTBa M 0Oe3onacHOCTM 3TMX NpoaykToB. BoT obwasi cxema
MUKPOBMONOrMYecknx nccnegoBaHnii NPOAYKTOB MUTAHUSA U3 PACcTUTENbHOIO Chipbs:

OT160p npo6: MNpobbl 6epyTcs M3 pasNUUHLIX NAPTUN NPOAYKTOB NMUTAHUSA U3 PACTUTENBHOMO ChIPbS,
TaKnx Kak OpyKTbl, OBOLUW, 3epHOBble U Apyrne. Mpobbl AOMKHbI ObITb NPEACTaBUTENbHLIMU U
B3ATbIMW B COOTBETCTBUM C pEKOMEHZALUsIMU No 0TOopy npob.

MogrotoBka npob: [Mpobbl nogBeprawTcs  crneunanbHon o6paboTke Ans  BblaeneHus
MUWKPOOPraHM3mMoB, KOTOpble MOryT ObiTb NPUCYTCTBYIOLWUMWU B MPoAyKTax. TO MOXET BKOYaTb
MCMNOMb30BaHNE pasfUYHbIX METOAOB, TakMx kak obessapaxuBaHue, WMHKyOauus u BblaeneHve
MUWKPOOPraHNU3moB.

OnpepeneHve KonuyecTBa MMKPOOpPraHuMamoB: KomnmyecTtBO MuKpoopraHMsmoB B Mpobax
onpegensieTca C MCMONb30BaHMEM METOAOB KyrbTypbl, KOTOpPble€ MO3BOMSKT BblpallMBaTb
MMKPOOPraHM3Mbl Ha creumanbHbIX NuTaTenbHbIX cpefax. KonmyectBo MMKpOOPraHM3MOB MOXET
ObITb BblpaXXeHO B eauHuMLax, Takmx kak KOE/r unn KOE/mn.

NaoeHTndukaumsi MukpoopraHmamMoB: MukpoopraHvM3mbl, BbldeneHHble n3 npob, moryT 6biTb
NOEeHTUMUMPOBaHbI C WCMOMb30BAaHMEM pPa3fMYHbIX METOAO0B, TakMX Kak MOpdONorn4yeckun
aHanma, BUOXMMUYECKME TECTbI UMM MOJEKYNAPHbBIE METOAbI. DTO NO3BOMSIET ONPEAENUTL BUALI U
po4 MUKPOOPraHn3MoB.

«MoneKynsipHasi 6Monorus MUKPOOGHOM KIeTKN»

4.1.34 TecTtbl (TeCTOBbIe 3afaHUA)
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4.1.34.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus

uccnedoeamesnbCKux 3ada4y adeKkeamHO MOCMaesIeHHbIM UeJsisiM C y4emoM WUpOKO20
noHUMaHusi npogeccuoHasibHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4qucsie Ha
MeXoucyurniiuHapHOM ypPOeHe

Ne
3afaHua

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMA OTBETaAMU

1

CumbroHTammn MakpoopraHuama ¢ nepsblX AHEN XU3HU SBNSAIOTCA
1) Gudpmnaobakrepum

2) kMweyHas nanoyka

3) 6akTepouabl

4) rpnbbl poga Candida

eTepoumnCTbl — KNEeTKKU, NpUCyLLne:;
1) umaHo6akTepusim

2) Bogopocnam

3) rpnbam

4) cnopoByvKam

MpogyKTaMu NOMHOIO OKUCIIEHNST MUKPOOPraHM3Mamu yrieBogoB SABMASKTCS:
1) nnpoBuHOrpagHas kucnota

2) yrnekucnbin ras n Boga

3) yKcycHas kucnoTta

4) 3TMNOBbLIV CNUPT M YINEKUCIbIN ra3

Tunbl aHadpoBHOro AbIxaHus y aybGakTepui:
1) HUTpaTHoE AbIXxaHue N AeHNTpUdUuKaLns
2) Bce nepeyncrneHHble

3) bymapartHoe 1 kapboHaTHOe OblXxaHne
4) cynbdaTHOE 1 CEPHOE AbiXaHue

MwukpoopraHuaMbl, UCMOMb3yOLWME B KAYECTBE MCTOYHUKA 3HEPrny CBET, a UCTOYHMKA yrnepoga -
YrNeKUcrnblv ra3, OTHOCAT K rpynne:

1) doToOpraHoaBTOTPOOB

2) cboTonuToretepoTpodoB

3) doTonutoaBTOTPOhOB

4) dhoToopraHoreTepoTpodhoB

4.1.35 Bonpocbl
4.1.35.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus

uccnedoesamesibCkux 3ada4y adekeamHO rMocmaesieHHbIM UeJiIIM C y4emoM WUpPOKO20
noHUMaHus npogeccuoHanbHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MexoucyuniuHapHOM ypoeHe

Ne
3afaHua

HaunmeHoBaHne Bonpoca

1

KneTtouHas n cybkneTovHas opraHm3aums npokapmoT.

CTpoeHuWe KNneTok NpokapuoT JOCTaTOYHO NpocToe. KneTka npokapuoTt He MMeeT sapa, siapbilika u
XpoMocoM. KneToyHoe siApo B 3TOM cnydvae 3ameHsieT Hykrneoud. OH npegcTtaensieT cobon
noxoxee Ha sapo obpasoBaHue, 6e3 o6onovkM ¢ ogHou konbueson mornekynon OHK, kotopas
cBsizaHa ¢ HebonbLMM KonuyecTBOM Genka. Takke MOXHO cka3aTb, YTO 3TO CKOMMeHUe GernkoB u
HYKINEMHOBbIX KACMOT: OHUM fieXxaT B LUTOMNMasMe U He oTAeNeHsbl OT Hee MembpaHamu.
CyOKNeToYHbI YPOBEHb OpraHu3auum — 3TO YPOBEHb OPraHm3auuMy >XMBbIX CUCTEM, KOTOPbIN
HaxXoOMTCS HUXKE KITETOYHOIo YPOBHSI U BKITHOYAET B Ce0sl BCE KOMMOHEHTLI, TAaKMe Kak MOJSEKYIbl,
opraHennbl, MeTabonuyeckme NyTm n MakpOMOIEKYNAPHbIE KOMMIEKCHI.

Ha cyGkneTo4yHOM ypoBHE MPOUCXOAUT camasi Mefkas 1M AeTanvM3MpoBaHHas OpraHunsaums XXUBbIX
cuctem. 306ecb MONeEKynbl B3aMMOLENCTBYIOT APYr C OAPYrom, o0pasysi pasfnuyHblie KOMIMIIEKChI, U
BbIMOMHAOT CBOM cneundmnyeckne dyHKLUN.

IOHK-nonmumepasbl 6akTepunt, ux cBonCcTea

OHK-nonumepasbl - 3TO pepMeHTbl, KOTOpble Yy4acTBylOT B npouecce pennukauun OHK. Y
DakTepuin ecTb Heckomnbko pasHbix TunoB [OHK-nonumepas, kaxabli U3 KOTOPbIX UMEET CBOU
ocobeHHocTu. Hanpumep, OHK-nonumepasa | yyacteyet B penapauuun AHK, a JHK-nonumepasa I
- B pennukauum xpomocomHon AHK. OHK-nonumepasa V aBnsetcs Havbonee usyvyeHHon u urpaet
KNOYEBYH porib B pennukauum 6akrepuansHon OHK.

Pennukauma PHK-supycos
depMeHTbl BHYTPU BUpMOHa cnHtesunpytoT ero MPHK 13 maTtpuubl BupycHon PHK (uHorga BupycHas
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PHK cnyxut ero cobctBeHHon MPHK). 3To npeobpasyeTcs KNeTKOW-XO3SMHOM B pasfuyHble
depmMeHTbl, B ToM uncre PHK-nonumepasa (kOTopbii HanpaBnsieT CMHTE3 GOonbLUero konmyecTsa
BupycHon PHK), a Takke B CTpyKTYpHble 6enkn Ans BUpUOHa.

4 KaTtabonutHas penpeccus

KatabonutHasa penpeccuss — MeXaHu3Mm perynsaumm, ¢ noMoLlblo KOTOPOro MPOUCXOAUT CHUXKEHWE
aKTMBHOCTM (PEPMEHTOB yTUNM3aLUN BTOPUYHBLIX MCTOYHMKOB Yrriepoda npy HanmMyum OCHOBHOTO
uctoyHuka yrnepoga. ObecnedvrBaeT NpeanoYTUTENbHOE UCMONb30BaHNE MMOKO3bl MO CPABHEHUIO
C APYrMMM UCTOYHMKaMU yrnepoaa.

MEXAHWM3M KATABONNTHOW PEMPECCUN

KP perictByeT B npomoTopHbIx obnactax AHK-onepoHoB He ®TC caxapoB 1 SONONHAET KOHTPOIb,
OoKasblBaeMbIi onepaTtopHon obnactblo. JddektuBHoe cBasbiBaHMe [OHK-nonumepasbsl ¢
obnacTblo NpoMOTOpa B onepoHax TpebyeT npucyTcTBUS KaTabonuTHOro akTusatopHoro 6enka
(CAP vnn LAM®).

5 Perynsums akTMBHOCTM OenKOB: annocTePUYECKUIA KOHTPOSb U KOBaNeHTHas MoaMdukauns
ANNoCTEPUYECKUA MEXAHM3M — 3TO MEXaHW3M, MpU KOTOPOM KOHTPOSb akTUBHOCTU (PEPMEHTOB
peanu3yeTcs NyTemM M3MeHeHWs ero KoHdopmauuun. N3meHeHue koHdopmauuyv NPOUCXOAWT 3a
cyeT npucoeduHeHUs MeTabonuta -perynsatopa K annocTepuUyeckoMy LEHTpy depMeHTa,
NPOCTPaHCTBEHHO YAarneHHOMY OT akTUBHOTO LeHTpa. N3ameHeHne koHdopMauun pepmeHTa BegeT
K UBMEHEHMIO ero KaTtanuTUYecKON akTUBHOCTU 3a CYET U3MEHEHUS CTPYKTYPbl aKTUBHOMO LIEHTPA:
nnbo oH akTMBMpyeTcs, MMbo OH UHrMbupyeTcs.

KoBaneHTHas mogudumkaumsa — 3TO MeXaHusMm peryndumm akTMBHOCTM (hbepMeHTOB 3a c4yeT
NpUCcoeaMHEHNST B PETYNSTOPHOM LieHTpe depMeHTa C MOMOLLbI0 KOBANEHTHOW CBSI3U aTOMHOM
rpynnUPOBKA UMK OTLLENSIEHNA 3TOW TPYMNNUPOBKUA. ITO NPUBOOUT K M3MEHEHMIO KOHGOpMaLmm
Oenka-hepmMeHTa, 4YTO COMPOBOXAAETCHA W3MEHEHMEM CTPYKTYpbl aKTMBHOTMO LEHTpa W
3(pPEKTMBHOCTN KaTanuaa.

4.1.36 Kenc-3apaHue

4.1.36.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus
uccnedoeamesnbCKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJsisiM C y4emoM WUpOKO20
noHUMaHusi npogeccuoHasibHoU obnacmu u/unu obsacmu oby4yeHusi, 8 MoM 4qucsie Ha
MeXoucyurniiuHapHOM ypPOeHe

Ne Kewnc-3agaHne
3agaHua
1 bnarogapsa OTKpbITUIO aHTMOMOTMKOB MHOrMe MHAEKLMM nepecTann GbiTb CMepPTENbHO OMacHLIMU

ana 4yenoseka. [lyTemM cuUCTEMaTMyYecKoro CKpPUHWHra 6bINo BbIIBNEHO MHOXECTBO HOBbIX
aHTUBMOTUKOB M pa3paboTaHbl CNOCobbl X MPOMBILLNIEHHOTO NONYYEHUS.

B pesynbrate CRMLIKOM LIMPOKOIO M 3a4acTyld HEYMECTHOrO NPUMEHEHUst aHTUOMOTUKOB, Kak B
MEeOULMHCKMX Lensx, Tak u B KOPMOBbIX gobaBKkax, cTanv NosiBNATbCA HOBble MyTaHTHblE (POPMbI
MUWKpOOpraHu3amoB — Bo3byautenu 3abonesaHuii, obnagarolime yCToN4YMBOCTBIO K YK€ U3BECTHbIM
aHTUBNOTMKAM.

3apaHue:

1. Kakumun mexaHnsmamu obycrnoBneHo aHTUMUKPOOHOE AeACTBME aHTUONOTUKOB?

2. HazoBuTe OCHOBHblE MULLEHW AEACTBUS aHTUBNOTMKOB.

3. OnuwnTe MexaHn3mbl BO3HUKHOBEHUSI PE3UCTEHTHOCTN MUKPOOPraHNU3MOB K aHTUBUOTHKaM.

4. Kakumm meTogamMuM MOXHO YCOBEPLUEHCTBOBATb LUTaMM C BbISIBIEHHOW aHTUMUKPOGHOW
aKTUBHOCTbIO?

5. Kaknm o6pasom MOXHO npegoTBpaTUTb CAMOYHUUTOXEHME  LUITaMMOB-MPOAYLEHTOB
cobCTBEHHbLIMU KaTabonuTamu nNpu Ux NPOMbILLIEHHON hepMeHTaumnmn?

OT1BeThI:

1. AHTUMUKKPOOHOE AencTBUE aHTUOMOTUKOB OBYCINOBIIEHO HECKOMBbKMMW MEXaHN3MaMMU:

- nogaBrneHve >xusHegeaTenbHocTM GakTepui: HekoTopble aHTMOMOTUKM OEencTBylOT, ybuBas
DOakTepun.

- 3amennieHne pocta baktepun: [pyrme aHTMOMOTMKM He yOuBalT OakTepun, HO 3aMeansoT MX
pocT. OHU genatoT aTo, Bnokupys nNpoLuecchl, HeobxoauMble AN Pa3MHOXEHUs1 U pocTa BakTepun.
- WHrnbuposaHmne baktepuansHon depmeHTauun: Hekotopble aHTUBMOTUKM MOTYT UHIMBUpoBaTb
depMeHTbI, KOTOpble NCNONb3YTCA BakTepusaMn Ang NPOU3BOACTBA IHEPTUN UNN APYTNX BaXKHbIX
MORneKyn.

- U3ameHeHne meMbBpaHbl KneTkn GakTepuun, YTO NPUBOAUT K €€ paspyLLEHMIO.

2. OCHOBHble MULLIEHN OENCTBUSA aHTUOMOTUKOB: KNEeToYHasa CTeHKa:

- KnetoyHas cTeHka: neHMuMnnuHbl UM UedanocnopuHbl OEeNCTBYIOT Ha KINETOYHYK CTEHKY,
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OnoKMpys ee CUHTE3 1 Bbi3blBas pa3pyLUEHNEe KNETKN.

- Pnbocombl: TeTpauuKknuHbl U Makponuabl, OEACTBYOT Ha pubocombl, BrokMpys mMx paboTy u
Bbl3blBasi OCTAHOBKY CUHTE3a GEeNKoB.

- ®epmeHTbI: cynbdaHMnamuabl U TPUMETONPUM OEACTBYIOT Ha (PEPMEHTLI, BNokMpys nx paboTy u
BbI3blBas HapyLLUEeHNe obMeHa BELLECTB B GakTepuanbHONM KneTke.

- MembpaHa KneTku: NOMMMUKCUHBI U FpaMULManH OEeNCTBYIOT HA MeMOpaHy KNeTku, U3MEHSA ee
CTPYKTYPY Y Bbl3blBasi paspyLLUeHnNe KINeTKN.

3. MexaHu3mbl BO3HUKHOBEHUS PE3NCTEHTHOCTM MUKPOOPraHM3MOB K aHTUBUOTMKaM:

- TeHeTuyeckne MyTauMuM W3MEHSOT LENEeBble MMWLIEHN AHTUOMOTWMKOB WM MO3BOMSOT UM
paspywarb unmn obxoantb 4ENCTBME aHTUOMOTUKOB. DTN MyTaLUM MOTYT BO3HMKATL €CTECTBEHHLIM
nyTeM unm ObITb NepeaaHbl Yepesa reHETUYECKNA OOMEH MeXOy MUKPOOPraHN3Mamu.

- FOpM3oHTanbHbIA reHeTU4ecknii obMeH: MukpoopraHnaMbl MOryT NepeaaBaThb reHbl, CBA3aHHbIE C
PE3NCTEHTHOCTbIO K aHTMOMOTUKaM, ApYrMM  MUKPOOpraHuMamam nyTem  rOpu3OHTanbHOro
reHeTn4eckoro obmeHa. OTO MOXET NPOUCXOAUTb 4vepe3 nnasmMuibl, TPAHCMNO30HbI UK apyrue
reHeTUYECKNEe 3NIEMEHTbI, KOTOPbIE MOTYT NepeMeLLaTbCs Mexay KrneTkamu.

- WMHaktmBauus aHTMOMOTUKOB: MWKpoOOpraHmambl MOryT MNPOU3BOAUTbL (DEPMEHTbI, KOTOpble
WHAKTMBUPYIOT UNKU paspyLllaT aHTUOMOTUKKM, genas mx 6ecnonesHoiMn. Hanpumep, Gakrtepum
MOTYT NpPoun3BoaAnTb 6eTa-nakramasbl, KOTOpPbIE pa3pyLUIaT NEHULMIIIUHDBI U LLedanoCnopuHBbI.

- Odpntokc nossonsieT nsberatb MUKPOOPraHM3MaM HaKOMIEHUs aHTUOMOTMKOB BHYTPU KIETKW.
OTO NO3BONSIET MM BbITANKMBaTh aHTUOMOTUKN U3 KIETKW, NPEXAEe YEM OHM CMOFYT OKasaTb CBOE
nencTeme.

4. [1ns ycOBEPLUEHCTBOBAHMS LUTaMMa C BbISIBITEHHOM aHTUMUKPOBGHOWM aKTUBHOCTLIO MCMOMb3YIOT:

- MyrtareHe3 - 91O npouecc, npy KOTOPOM B FEHOME MWKPOOpraHmama BHOCATCS CryyYanHble
N3MEHEHNsT UM MyTaummn. OTO MOXET ObITb JOCTUrHYTO C UCMOSNIb30BAHUEM XUMNYECKUX MyTareHoB
unu puanYecknx MeToAoB, Taknx Kak obnyvyeHne. MytareHe3 MOXeT NMPUBECTU K MOSIBIIEHNIO HOBbIX
CBOWCTB U U3MEHEHMO aHTUMUKPOBOHOM aKTUBHOCTM LUTaMMa.

- NxeHepusa reHoma: C MCNonb30BaHMEM COBPEMEHHbBIX TEXHOMOMUA FTE€HHOW WMHXEHEPUWN, Takux
kak CRISPR-Cas9, MOXXHO TOYHO M3MEHATb FEHOM MUKPOOpPraHuama nytem AobdaeneHus, yaaneHus
WM N3MEHEHUSI KOHKPETHbIX TFEeHOB. 3OTO MNO3BONSET cCO34aBaTh LTAaMMbl C  KelaeMbIMU
CBOWCTBaMMU, BKIOYAs yCUINEHME aHTUMUKPOOHOW aKTUBHOCTM.

- KombuHunposaHne aHTMbnoTukoBs: MHorga adpekTMBHOCTL aHTUMUKPOOHBLIX NpenapaTtoB MOXHO
NoBbICUTb  MyTEM  KOMOVMHMPOBAHWS  HECKOSNbKUX  aHTMOMOTMKOB. JTO  MOXET UMMETb
CUHepreTndecknin adpdekT, korga KomomHaumsa aHTMBMOTMKOB Bonee adeKTUBHA, YEM Kaxabin 13
HUX No oTgenbHocTu. Mogbop onTUMarnbHOW KOMOWHALMKM MOXET MOBbLICUTb aHTUMUKPOOHYHO
aKTMBHOCTb LUTaMMa.

5. [Ons npepoTBpalleHUss  CaMOYHMYTOXEHMSI  LUTaMMOB-NMPOAYLEHTOB  COOCTBEHHbLIMM
kaTabonutamu rnpu nx NPOMbILLSIEHHON PEPMEHTALMM MOXHO MPUMEHUTL Criegyolme MeToabl:

- Ontumusaumst cpegpl: MN3mMeHeHMe cocTaBa M YCrOBUIM cpedbl, B KOTOPOW MPOUCXOOUT
depMeHTaLnsa, MOXET MOMOYb NPEAOTBPATUTL HAKOMMEHWE U HeraTMBHOE BNMsiHME kaTabonmutoB
Ha LWTaMMbI-NPOAYLEHTbl. 3TO MOXET BKIYaTb KOHTPONb pH, TemnepaTypbl, KOHLEHTpauuu
nuTaTenbHbIX BELLECTB U APYrMX NapaMeTpoB cpeapbl.

- MytareHe3 n otbop: lNpumeHeHne mMeToOOB MyTareHesa W nocnegywollero otbopa nossonset
oTobpaTb  LWITAaMMbI-NPOAYLUEHTbl € YMY4YLIEeHHOW  CNOCOBGHOCTbIO ~ MEePEeHOCUTb  UMu
MeTabonuanpoBaTtb katabonutbl. ATO MOXET OblTb AOCTUIHYTO Yepes cryyanHble MyTauun WUnm
MCMNOb30BaHNE FrEHHON NHXEHEPUM NS BHECEHMS cneundUYeckmx U3MEHEHMI B rTeHOM LUTaMMma.

- MHpyuupoBaHue n perynauus reHoB: MOXHO M3MEHWUTb 3KCMPECCUIO TEHOB, OTBETCTBEHHBIX 3a
MeTabonmam kaTabonuToB, YTOObLI NPEAOTBPATUTL NX HAKOMMEHWE MU YCKOPUTL UX pacLlensieHme.
OT0 MOXeT OblTb [OCTUIHYTO C TMOMOLLBK  PErynsATOPHbIX  3NIEMEHTOB, MPOMOTOPHbIX
nocriefoBaTeNlbHOCTEN UIK APYIMX METOA0B FEHHON UHXEHEPUMN.

- Wcnonb3oBaHne mepuaTopoB: BBegeHue meguatopoB wunu gobaBneHne BCNoMoraTesbHbIX
MMKPOOPraHM3MoB B (DEPMEHTALMOHHYIO CUCTEMY MOXET MOMOYb B nepepaboTke kaTabonuTos,
KOTOpblE€ MOTYT ObiTb TOKCUYHLIMU ONS LUTaMMa-NpoAayLueHTa. 1o MOXET ObiTb 0COOEHHO NOMe3Ho
B Cnydvasx, Korga cam LTaMM-NpoAyuUeHT He cnocobeH adbdekTMBHO MeTabonmsvpoBaTb 3TU
kaTabonuThbl.

- MOHWTOPWHI 1 onTuMKu3aums npouecca: PerynsipHbii MOHUTOPWHI Mpolecca epMeHTauum u
onTMMM3aumsi yCcnoBui paboTbl MOryT MOMOYb MNPEAOTBPaTUTL HaKOMMeHWe KaTtabonutoB W
MUHUMWU3MPOBATb WX HEraTMBHOE BIUSIHUE Ha LUTAMMbI-NPOAYLEHTEl. JTO MOXET BKIOYaTb
onNTMMU3aLUUn0 BpeMEHU, TemnepaTypbl, fobGaBneHne WHrMOGUTOPOB WMNN APYrUX perynvpyoLLmx
dakTopoB.

Mepen Bamu Haxogoutcs HykneoTuaHas NocrenoBaTenbHOCTb HEKOMO reHa Ha CMbICIOBOW Lenu
IOHK, oTteevatowero 3a cuHTe3 6Genka (1). B xoge askcnepyMMeHTa YYeHbIM yAanocb TOYHO
BbIMONMHWTL B 3TOW MOCNegoBaTenbHOCTM cregylowme Mytaumm (2). Yucnosoe o6G03HayveHue
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HauynHaeTcsa ¢ 1 HykneoTuaa, ykasaHHOro B nocnegoBaTenbHOCTY.

1) 3— CCGATAACACTGGCATAGACCATCACGTATA-5’

2) 1) 3ameHa 2 HykneotTuaa Ha ageHuH; 2) nieepcusa 12-14 kopgoHa; 3) 3ameHa 19 HykneoTuaa Ha
TUMUHa; 4) BCTaBka ryaHnHa mexay 14 n 15 Hykneotuaowm; 5) ytpata 12 Hykneotmaa.

3apnaHue:

1. ChopmynumpyiTe LieHTpanbHy 4OTMY MOJIEKYNAPHOM Gruonoruu.

2. Hannwwute HoBYO nocnegoBaTenbHOCTb HYKNeoTUA0B.

3. OTo6pa3ute cxeMy TpaHCKpUNLUMU U TPaHCNALUN.

4. OTobpasute aMMHOKUCMOTHbIE NOCNeaoBaTenbHOCTM B6enka 4o 1 nocne MyTauun.

OTBeThI:

1.  '"leHeTuyeckas  uMHOpMauua B XuBbIX  opraHuamax nepepaetca ot [OHK
(BesokcnpuboHyknemHoson kmcnotel) kK PHK  (puboHyknemHoBon kucnote) B rpouecce
TpaHckpunumn, a 3atem ot PHK k 6enkam B npouecce TpaHCASLWK.

2. VlameHeHHas HykneoTuMaHaa nocnefoBaTeslbHOCTb reHa Ha cmbicrioBon uenu OHK nocne
BbINOMHEHNST MyTaLUWi:

3’- CCGATAACACTGGCATAGACCATCACGTATA-5’ (sameHa BTOPOro Hykneotnaa Ha ageHuH)

3’- CCGATAACACTGCATAGACCATCACGTATA-5’ (uHBepcus kogoHa 12-14)

3’- CCGATAACACTGGCATAGACCTTCACGTATA-5 (3sameHa 19 HykneoTMaa Ha TUMUH)

3- CCGATAACACTGGCAGTAGACCATCACGTATA-5 (BcTtaBka ryaHuHa wmexgy 14 un 15
HykneoTngamm)

3’- CCGATAACACGGCATAGACCATCACGTATA-5’ (ytpaTta 12 HykneoTnaa)

3. TpaHckpunums

1. PasmotaHve aByx uenen OHK, ytobbl obHa exposedxutb MmatpudHyto uenb OHK (Takke
Ha3blBaeMyHo LIabITIOHHOW LiENbIo).

2. O6pasoBaHue komnnemeHTapHon uenn PHK nytem goGaBneHus HykneoTuaoB, KOTOpble
KOoMMNremMeHTapHbl MaTtpuyHon uenn OHK.

3. O6pasoBaHne PHK-uenu, koTtopast cooepXxuT uMHgopmaumio, HeobXxoanumyk Ans CUHTe3a
Oernka.

TpaHcnauus

1. WHuumauusa: maneHbkas cybbeauHuua pubocombl cBA3biBaeTcs ¢ monekyrnon MPHK B
obnactu ctapT-kogoHa AUG.

2. OnoHraums: pubocoma nepemellaeTcs BAonb Monekynbl MPHK, cunTbiBas TpunneTHble
KOLOHbl ¥ NPUBOASA B COOTBETCTBUE KaXAblA U3 HUX C COOTBETCTBYHOLLUM aMUHOKUCITOTHbLIM
octaTtkoMm. [locne aTOro amMMHOKUCIOTHI CBA3LIBAOTCA APYr C OPYroM nenTUaHbIMU
cBs3AMM, 0Opasys Lenovyky aMMHOKUCIIOT - NONMNenTug,.

3. TepmuHauusa: korga pubocoma [ocTuraeT CTOMN-KOAOHA, MPOMCXOAUT BbiCBOGOXOEHME
nonunenTUAHON uenu n pasbeguHeHne pubocomel ¢ monekynon MPHK.

4. AMWHOKUCIIOTHas nocrnegoBaTtensHocTa 6enka 4o MyTaumm
Pro-lle-Thr-Gly-His-Asp-His-His-Val

Mocne myTauun

Pro-lle-Thr-Gly-His-Asp-His-His-Val

B HeKkoTOpbIX NUTEPATYPHbIX WCTOYHWMKAX YyKasblBAaeTCs, 4YTO B KayecTBe MpoayLeHTa
PEKOMOUHAHTHOIO YEernoBEYECKOr0 WHCYMMHA MOXHO WCMOMNb30BaTh WM MeKapCcKne  OpoXcKu
Saccharomyces cerevisiae. [lo MHeHUIO uccnenosartenen, oHu obnagalT psooOM MPeuMyLLEecTB
nepeg opyrummn n3y4eHHbIM1U MUKPOOPTraHn3Mamum.

3apaHue:

1. OnNUwWKTE Kakowm NPOAYLIEHT CEroAHS aKTUBHO UCMOMb3yeTCs B NPOM3BOACTBE UHCYNUHA. KakoBbl
€ro I0OCTOMHCTBA N HeAOCTaTKN?

2. Kak Bbl fymaeTe, eCTb N UCTMHA B 3TUX crnoBa? [Jokaxute CBOE MHEHME, ONUCaB JOCTOMHCTBA U
HeJoCTaTKM NeKapCKNX OPOXCKEN Kak npoayLeHTa.

OTBeTbI:

1. Hanbornee pacnpocTpaHeHHbIM NPOoAYyLEHTOM AN NPOM3BOACTBA MHCYNNHA ABNAOTCS b6akTepun
poaa Escherichia coli (E. coli).

HocTouHcTBa ncnonb3oBaHus E. coli B npomM3BoaCcTBE NMHCYNMHA:

- BbICTpbIl PpOCT M pasMHOXeHMe, YTO Mo3BONseT nonyyatb Oonbline obbembl nNpoaykTa 3a
KOPOTKMI MPOMEXYTOK BPEMEHW.

- Xopowo u3yyYeHHbIn TreHoM U 6Guonorus, 4yto obecneynBaeT yOooBCTBO reHeTU4eCcKon
MoauduKaumm n onTumMm3sanmm NpoM3BoacTBea.

- Huskasa ctonmocTb Npon3BOACTBa B CPaBHEHUM C APYTMMU NpoayLeHTamu.

HepocTtaTtku ncnonb3oBaHunsa E. coli B npon3BogCcTBE MHCYNUHA:

- HeobxooMMoCTb O4YMCTKM NpoAayKTa OT SHAOTOKCMHOB, KOTOPbLIE MOFYT BbI3blBaTb TOKCUMYECKME
A eKThl Y YenoBeka.
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- BosmoxHoOCTb KOHTamuHauum npogykta ©enkamu E. coli, koTopble MOryT Bbi3biBaTb
annepruyeckne peakuumn y HeKOTopbIX NaLNEHTOB.

- Heo6xoanmocTb MCNonb30BaHWsA OOMONMHUTENbHbIX LWAroB OYUCTKM N pekombuHaHTHon OHK, yto
MOXET NOBbLILWATL CTOMMOCTb NPOU3BOACTBA.

2. XnebonepapHble Opoxokn poga Saccharomyces cerevisiae MOXHO MCMONb30BaTb B KayecTBe
npoayueHTa peKOMOMHAHTHOIO YeNTI0BEYECKOro MHCYMMHA.

[locToMHCTBa MX UCNONBb30BaHNS B KAYECTBE NPOAYLEHTa BKITHOYAIOT:

- BbICTpbIl PpOCT M pasMHOXeHMe, 4TO Mo3BoOnseT nonyyatb Oonbline obbembl nNpoaykTa 3a
KOPOTKUIN NMPOMEXYTOK BpEMEHU.

- Xopowo u3yyYeHHbIn TreHoM U 6Guonorusi, 4yto obecneynBaeT yooOBCTBO reHeTUYeCcKon
Moandukauum n onTMMmnsaunm NPon3BoaCcTBa.

- OTCcyTCTBME 9HAOTOKCMHOB, YTO YNPOLLAET NPOLLECC OYUCTKM NPOAYKTA.

- Bo3amMOXHOCTb MCNOMNBb30BaHWA HEQOPOrNX CyBCTpaToOB ANs KyNbTUBAL MM OPOXKEN.

HepocTaTku ncnonb3oBaHUS OPOXOKEN B Ka4eCTBE NpoAyLeHTarT:

- OrpaHnyeHHass wux CMOCOOHOCTb K MOCTTPAHCIIALUMOHHBIM  MOAUMUKALMAM, TakMM  Kak
rMUKO3UINPOBaHNE. ITO MOXET noTpeboBaTh OOMOMHUTENbHbIX LIAroB ANs AOCTUXKEHUS MOJTHON
PYHKLNOHANBHOCTM UHCYNUHA.

- BO3MOXXHOCTb KOHTaMUHaLUUKM NpoaykTa 0enkaMy Nekapckux OpOoXOKen, KOTopble MOryT Bbi3biBaTb
annepruyeckne peakuumn y HeKOTopbIX NaLNEeHTOB.

- Heob6xoanmocTb MCnonb3oBaHNA AOMNOSNTHUTENBHLIX LWAroB O4YUCTKN U pekombuHaHTHon OHK, uto
MOXeT NoBbIWaTb CTOMMOCTb NPON3BOACTBA.

XnebonekapHble OPOXXKM ABNATCA MpuBNeKatenbHbIM MPOAYLEHTOM Ans  Npou3BoAcTBa
pekOMBUHAHTHOrO YernoBevYecKoro MHCynNuHa Gnarogapsa CBOeW BbICOKOW MPOM3BOAUTENBHOCTU U
OTHOCUTENbHO HNU3KOW CTOMMOCTW.

Mcnonb3oBaHue nonmmepos B 21 Beke aKTUBHO YBENUYMBAETCS, HO NP 3TOM CTaHOBUTCSH rMaBHbIN
BOMPOC - 3KONOrMyecknin. HecmMoTpsa Ha NOMbITKM OpraHn3oBaTb B MPOMBbIWIIEHHBLIX MaclwTabax
nepepaboTKy NMONMMMEPOB, SKOMOTMYECKUA Bpen BCE XKe HEYKITOHHO pacTéT. [1oaToMy HekoTopbie
uccrnegoBaTtenu obpallalT BHUMaHWE Ha CO34aHue MHOro poga NnonmmMepos - bruopasnaraemMsix.
3apaHue:

1. TlMosichnte nodyemy nepepaboTka CUHTETUYECKMX MONIMMEPOB HE MO3BOMASET YNy4ylWnTb
3KOJIOrMYECKYHO CUTYaLno?

2. Kakve BellecTtBa, Ha Baw B3rnsa, MOryT CnyXuTb NoTeHUManbHbIMU UCXOOHBIMWU BeLLeCcTBaMu
ans 6uopasnaraembix nonumepoB? OBOCHyNTE CBOE MHEHME.

3. lMpuBeagute npumepsbl, kak ByayT pasnaratbCs TakMe nonumepbl U oTobpasnte XMMUYECKYHD
CTOPOHY 3TUX NpoLieccos?

4. CylleCTBYIOT N MUKPOOPraHu3mbl, KOTOpble MoOryT obecneuynBatb OToGpaxéHHble Bamwu
Xumu4deckme npoueccol? MNpusegute npnmepsi.

5. Tlpegnonoxute SKOHOMMYECKYHD W  MNOTPEOUTENbCKYID OUEHKY MpyM  MCMONb30BaHUM
Ovopasnaraembix MaTepuaros.

OTBeThbI:

1. lMepepaboTka CUMHTETMYECKUX MOMMMEPOB MOXET MOMOYb CHU3WUTb KOJIMYECTBO OTXOAOB U
YMEHbLUNTb Harpy3Ky Ha CBanku, HO 3TO He Bcerga nNpuMBOOUT K YMYYLIEHUIO 3KOJIOTMYEeCKON
cuTyaumn. JTO CBA3AHO C TEM, YTO CMHTETUYECKME NONMMeEpPbl MOryT cofepXaTb BpeaHble 40OaBku
(nnactndukaTopbl, cTabMnnsaTopbl N KpacuTenu), KOTopble MOryT ObiTb TOKCUYHBIMU U BbI3blBaTb
3arps3HeHne okpyxatwouwen cpenbl. Kpome ToOro, npouecc nepepaboTkm MNONMMEPOB MOXET
noTpebnatb 6oMbLLOe KONUYECTBO SHEPTMU U PECYPCOB, YTO TakKe MOXET HeraTMBHO cka3aTbCs Ha
okpyxatwllen cpene. Kpome TOro, He BCe BUObI CUHTETMYECKUX MONMMEPOB MOryT ObiTh
nepepaboTaHbl 13-3a CBOEN XMMUYECKOMW CTPYKTYPbl UMM coaepKaHusa BpeaHblX Job6aBok. B aTom
crnyyae, ecnu nonvMepbl He MOryT ObiTb NnepepaboTaHbl, OHM BydyT MpPoJoMKaTbh HakanMBaTbCs
Ha CBaskax v 3arpsi3HsiTb OKpYXaloLLyto cpeay.

2. MoTeHuManbHbIMM MCXOAHLIMW BellecTBamMu Ans OvMopasnaraembiX MOIMMEPOB MOTYT CIYXWUTb
pasnuyHble Bronormyeckne MakpoMOIEKYIbl - Kpaxmar, Lennonosa, XutuH, 6enku n xunpbl. Kpome
TOro, MHOTME pacTuUTefbHble Macra W Xupbl MOryT ObiTb WMCMOMb30BaHbl ANA NPOM3BOACTBA
Ovopaanaraemblx NONIMMEPOB.

B kauyectBe npuUMEpOB KOHKPETHbIX BELLECTB, KOTOpble MOryT ObITb WCNONb30BaHbl Ans
nponseoacTBa Guopasnaraembix NOAMMEPOB, MOXHO UCMOMb30BaTh:

- Monunaktng (PLA), KOTOpbIn NPOM3BOAMTCA M3 KYKYPY3HOro Kpaxmana WM caxapHoro
TPOCTHUKa;

- Monurnukonug (PGA), KOTOPbIN NPOM3BOAUTCSA U3 TTHOKO3bl UITN CaxapHOro TPOCTHUKA;

- MonurngpokcnankaHoatel (PHA), koTopble MpPOM3BOOATCA W3 XXUPOBbLIX  KUCHOT,
NOMNyYeHHbIX U3 pacTUTENbHbLIX Maces UIn XXUBOTHbIX XUPOB;

- Monumonounbin  kucnota (PCL), koTopbii Npou3BoAMTCA W3 HedTenpoaykroB uvnuv
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YKMBOTHbIX XNPOB.

Bce atn BeulectBa sBRsoTCA OMopasnaraeMbiMn U MOryT ObiTb pasnoxeHbl GUONorMyeckumMm
npoLieccamMu B OKpyxatoLLen cpege.

3. Kpaxman - kpaxman sBNsieTCs MOSIMMEPOM [IHOKO3bl U MOXET OblTb PasfioXeH C MOMOLLbIO
hepMEHTOB, TakMX Kak amunasbl, KOTOpble paclLensisitoT ero Ha MOJeEKynbl rroKo3bl. [Moko3a
3aTemM MOXeT OblTb UCnonib3oBaHa OakTepusiMmn B NpoLecce aspoObHOro AbixaHusi, YTOObI MONy4YnTb
3HEPrMi0 W BblOENATb  YrMeKUCnbli ra3 B KavecTBe npoaykta. XUMWYECKUA Mpouecc
OropasnoxeHns Kpaxmana BbIrMaaunT cnegyowmum obpasom

H,O H,O H,0
Kpma.n—)-HEKchHH —=— ManrTo2a———®-D-rmoKo2a,
(CsH1oO5n (CeHypOs)y CaHn0n CeH1 205

TAEX <N
+

H
(CﬁHIUOf))n o IIHQO_""‘H Cﬁle Oﬁ.

4. BropasnoxeHusi Kpaxmarna MOXeT OCYLLECTBIATbLCS NoAAeNCTBMEM MUKPOOPTraHM3MOB,

CMOCOBHBIX CUHTE3UPOBAUTL aMUITONUTUYECKME pepMeHThI (a- ,[3-, rroKkoamunasbl): bakrepum
pogos Bacillus subtilis, B. licheniformis Lactobacillus manihotivorans u gp.; MukpomuueTsl
Aspergillus niger, A. oryzae, Aspergillus fumigatus u gp.

5. QkoHOMMYeCKkMe npeumyLlecTsa:

- YMeHbLUeHVe 3aTpaT Ha yTUnn3aumio oTxodoB, Tak kak buopasnaraemble MaTepuanbl MOryT ObITb
pasnoxeHbl OakTepusMm B OKpyXalwLlen cpege, YTO MOXET CHu3nTb ob6bem O0TX04oB,
OTNpaBnsieMbIX Ha CBaIKW.

- CHwxeHVe 3aTpaT Ha NPOM3BOACTBO, Tak Kak HekoTopble Brnopasnaraemble maTtepuarnbl MOryT
ObITb NpoM3BeAEHbI N3 AelleBbiX U BO30OHOBNSEMbIX UCTOYHUKOB, TaKMX Kak pacTUTenbHble Macna
W Kpaxmarn.

- YBenunyeHne [OXOAOB 3a CYHeT npojaxu Ouopasnaraembix MPOAYKTOB, Tak kak Bce Oonblue
notpebutenen CTPEMSTCS K 9KONOMMYECKM YNCTBIM 1 YCTONYMBBLIM NPOSYKTaM.

MoTpebuTtenbckne npeumylLecTea:

- bropasnaraemble maTtepuanbl ABASIOTCA 3KONOMMYECKN YNCTbIMU U HE 3arpsi3HAIOT OKPYXKatoLLyHo
cpeay.

- Ncnonb3oBaHne GuopasnaraeMbix MaTepuanoB MOXET MOMOYb CHU3UTb Harpy3ky Ha CBanku u
YMEHbLLINTb 06bEM OTXOO0B.

- buopasnaraemble matepuansl MOryT 6biTb Mpou3BeAeHbl U3 BO30OHOBMASEMbIX UCTOYHWUKOB, YTO
MOXET MOMOYb CHU3UTb 3aBMCMMOCTb OT HE(PTU 1 APYIX Heya060onNpoXoanMbIX PECYPCOB.
Wcnonb3oBaHue 6uopasnaraembix mMaTepuanoB MMeeT U HekoTopble HegocTaTku. Hanpumep,
npon3BoacTBO 6GuopasnaraeMblx MaTepuarioB MoXeT OblTb 0Gornee [OpPOrocTosiLMM, 4Yem
nNpov3BOACTBO TPaAMUMOHHBLIX MaTepuanoB. Kpome Toro, He Bce Buabl 6uopasnaraembix
mMaTepuanoB MoOrytT ObiTb nepepaboTaHbl B KOMMEPYECKUX YCMOBUSAX, YTO MOXET MPUMBECTU K
HaKOMNMEHMI0 OTXOA0B Ha CBarkax.

Onpenenutb, obecneynBaeT N OYUCTHOE COOPYXKEHUe HeobXxoanMyro CTeI'leHb O4YMCTKU ra3oBbIX
BblOpocoB OT B3BELLEHHbIX YacTuL, BOAOW, ecnin 06beM razoBbix Bbibpocos 20 M>; ; 00bem BOabI u,nﬂ
ouncTku 4m°, KOHLIEHTpaumMs B3BELUEHHbIX YacTuy, B I'a3OBOM noToke Ao O'—IVICTKVI — 55 mr/m®;
CTOYHbIX BOAAX NOCsie 04NUCTHOro coopyxeHunsa — 200 Mr/v®. MAK B3BeLWeHHbIX YacTuy, = 3.
PelwweHue:

Ina onpepneneHus, obecrneynBaeT N OYUCTHOE COOPYXEHME HEOOXOOAUMYK CTENEHb OYMCTKU
rasoBbIX BbIOPOCOB OT B3BELUEHHbIX YaCTUL, BOLAOMW, HYXXHO CPaBHUTb KOHLEHTPALUIO B3BELLUEHHbIX
yacTuy, B ra3oBOM MOTOKe A0 M nocne ounctkm ¢ MNOK (npegenbHO gonyCTUMOW KOHLEHTpauuen)
B3BELLEHHbIX YacTul,.

[aHo:

O6beM rasoBbIx BbIGPOCOB: 20 M°

O6beM BOAb! AMs OUNCTKM: 4 M°

KoHUEeHTpaunsa B3BELLEHHbIX YacTuL, B ra30BOM NOTOKE 40 OYUCTKU: 55 Mr/m°

KoHUEeHTpauns B3BELLEHHbIX YacTuL, B CTOYHbIX BOgaX MOCIE OYUCTHOrO coopy>KeHM;| 200 mr/m®
MAK (npegenbHO gonycTumas KOHLEHTpauus) B3BELWEHHbIX YacTuy,: 3 mr/m®

[ns onpegeneHns cteneHn O4YUCTKU HeobXxo4MMO BbIYUCIIUTL 00Llee KONMMYECTBO B3BELUEHHbIX

97




YyacTuL, 40 U MOCHEe OYUCTKM:
KonunuyecTBo B3BeLLEHHbIX YacTUL, 10 04MCTKN = KoHUeHTpauumsa X O6beM rasoBbix BbIGPOCOB
KonunuyecTBo B3BeLLEHHbIX YacTul, nocrne o4nmcTki = KoHueHTpauus x O6bem Boabl ANs O4UCTKU

KonnyecTtBo B3BELUEHHbIX YaCTUL, 0 O4YUCTKN = 55 mr/m® x 20 m® = 1100 mr
KonnyectBo B3BELLEHHbIX YacTuL, nocne ounctkn = 200 Mr/m° x 4 m° = 800 mr

Tenepb cpaBHUM KONMMYECTBO B3BELLEHHbIX YacTul, nocne oumctku ¢ MNAK:

Ecnu KonnyecTtBo B3BeLLEHHbIX YacTuL, nocne ounctku <= MNAOK, To cTeneHb 04NCTKM 4OCTaTOYHA.

B paHHOM cny4vae, KONMMYecTBO B3BeLUeHHbIX Yactuy nocne oumctku (800 mr) 6onbwe MAOK (3
Mr/mM3), 4YTO O3HayaeT, YTO OYMCTHOE COOpyXKeHue He obecneumBaeT HEOOBXOAMMYIO CTeneHb
OYNCTKM ra3oBbIX BbIGPOCOB OT B3BELUEHHbIX YacTuL, C UCMOMNb30BaHWEM YKa3aHHOro obbema BOAbl
0511 OYMCTKM.

«Bonblon NpakTUKyM MO MUKpoGUonorum»

4.1.37 TecTbl (TecTOBbIE 3a4aHUs)
4.1.37.1 [1Ke-3 CnocobeH Kk opeaHu3auyuu, npoeedeHU0 U npedcmassiIeHuro

caMmocmosimesibHbIX uccsedoeaHuli 8 obnacmu MUKpOGUOﬂOZUU

Ne
3afaHua

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

K MukpoopraHmamam, He UMEKOLLUM KNEeTOYHOIo CTPOEHUs, OTHOCATCS:
1. bakTepun

2. BUpycChbl

3. NPUOHbI

4. npocTtenwne

Bakrepun, nuTarowmecs 3a c4eT roToBbIX OPraHNYeCKUX COeaUHEHWI:
1. ayToTpOdbI

2. retepoTpobl

3. napasuThl

4. chbarounTbl

HuTtpuduumpyowme 6akrepun SBnstoTcs:
1. onuroTpodamu

2. dparountamm

3. ayToTpochammu

4. retepoTpochamu

OCHOBHbIM perynsaTopom NoCTyNfeHUsa OpraHU4eCcKMx BELLECTB B KIEeTKY ABMSETCS:
1. uMTOoNnasmaTuyeckasa MmemobpaHa

2. 94po

3. xnoponnacTbl

4. nnasmungpl

Bakrepuu, nverowmne Ha ogHOM MM 060MX KOHLIAX Tera My4YoK XXryTUKOB, Ha3bIBalOTCS:
1. MOHOTpMXaMK

2. neputpuxamm

3. nochoTpuxammu

4. amdutpuxamm

4.1.38 Bonpochl
4.1.38.1 [MKe-3 CnocobeH Kk opeaHu3ayuu, npoeedeHUl0 U npedcmaesieHuro

caMmocmosimersibHbIX uccsiedoeaHuli 8 obnnacmu MUKpOGUOﬂOZUU

Ne
3afaHua

HawnmeHoBaHne Bonpoca

1

YCcTponcTBo Mmnkpobuonormnyeckon nabopartopum

Mukpoburonornyeckas nabopatopusi - KOMMMEKC NMOMELLEHWIA, crneumnansHo obopyaoBaHHbIX AN
npoBeaeHns NabopaTopHbIX UCCrea0BaHNUIA.

- nabopaTopus JOIPKHA pacnonaraTbCsa B OTAENbHOM 30aHUN I B U30NMPOBAHHOM YacTy 34aHus
MU UMETb HE MeHee 2-X BXOAO0B.

Bce nomelleHns nabopaTtopun yCNoOBHO AENAT HA «YMUCTYIO» N «3apas3Hyro» 30HY.

- nabopatopus gomkHa ObiTb obecneyeHa BOOOMNPOBOAOM, KaHanmMsauuewn, 3IMeKTPU4eCcTBOM,
NMPUTOYHO-BBITSDKHON BEHTUNSAUMEN, LEHTPasribHbIM OTOMJIEHUEM, TOpPSYMM BOAOCHAbXeHuem B
naboparopumn JOMmMKHbI ObITb 000pPYAOBaHbl PakoBMHbLI ANsl MbITbS PYK MepcoHana M pPakoBMWHBI,
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npegHasHavYeHHble NS MbITbS MHBEHTaps. BbiCylLuMBaHMe pyk NPOM3BOAUTCS 3IEKTPOMONOTEHLEM
U MHAMBUAYaNbHBIMW NOMOTEHLAMN.

- OKHa AOIMKHbI ObITb C NErko OTKpbIBaeMbIiMK hopToykamm, 1 060pyaoBaHbl MESNKMMU CETKaMMU.

- BCe nomeLleHns nabopaTopmm SOIMKHbI UMETb €CTECTBEHHOE N UCKYCCTBEHHOE OCBELLEHME.

- CTeHbl nabopatopun OO0SMKHbI ObiTb OONMUOBAHbLI FMa3ypHOM MIMTKOW Ha BbicOTy 1,5M unu
BblKpalleHbl MacristHOM KPacKoOW CBETSIbIX TOHOB.

- nomeLleHus nabopaTopun AOMKHbI OblTb HEMPOHML@EMbI ANSl IPbI3YHOB.

- CTOMbl, Ha KOTOPbIX MPOU3BOOAUTCH MWKPOCKONMMPOBAHME, [OOMMKHbI ObiTb  OCHALLEHbI
crneumnanbHbIMM - HACTOMbHBIMKM - flaMnamu  OHEeBHOro cBeTa. Paboynme noBepXHOCTU CTOSOB
M3roTaBnMBaKTCA WX BOAOHEMNPOHULLAEMOrO, KWUCMOTO-M  LLUENoYeyCTOMYMBOrO  Martepuana,
HEMpPOHMLLAEMOTO, He MOPTSLLEerocsi Npyu obpaboTke Ae3NHDOUUUPYIOLWLMMN PacTBOPaMMU.

-mebenb nabopaTopum He [OMKHa WMEeTb LWenel W nasoB, 3aTpyaHsowmx obpaboTky
ob6e33apaxnBatoLL MMM BELLECTBAMM.

-B KOpMOopax Wi Ha XOPOLIO AOCTYMHbIX MeCTax AOJDKHbl ObiTb pasmelleHbl LWNTbl ¢ Habopom
NPOTUBOMOXXapHOro MHBEHTAaps.

- B nabopatopun gormkHa 6bITb anTedka ¢ HeobxoaAnMbIM HabopoM CpeacTB AN OKas3aHUs NepBom
nomMoLyu.

MomeleHus nabopaTopun OOSMKHBI ObITh pacniiaHMpoBaHbl Takum obpasom, 4Tobbl cobntoganach
MOTOYHOCTb (3TAMHOCTb) TEXHOITOMMYECKOro npoLiecca.

PeructpaTtypa 1 nomelleHme ans npuema npob pasmeLLaercs npy Bxoge B nabopartopuio.

- uccnegyembli matepuan B nabopaTopuio [OCTaBnsieTcss B cneumanbHOM  MeTaniM4yeckom
dyTnsape, 6ukce u T.n. PacnakoBka matepuana, npucnaHHoro B nabopatoputo s UCCrneLoBaHms,
nposBoanTcst nabopaHToM C cobnogeHneM Mep MnpegocTOPOXHOCTU. BaHku un npobupkw,
cofepxalime martepuan, o0TuparT Ae3VHPULMPYIOLWMM PacTBOPOM U CTaBAT B MeTannmyeckue
nogHocbl M wTatuebl. BuKc, B KOTOpomM JocTaBnsgeTcss Martepwarn, obpabaTbiBalOT BHYTpU
OEe3VMHMULUMPYIOWMM pacTBOPOM. TONbKO MOCHE 3TOr0 B HEro MOXHO MOMOXMTb YMCTYIO nocyay,
Tpebyemyto B OTAENEHUN.

MyweBble NPON3BOACTBA HA OCHOBE PACTUTENBLHOMO Chipbs

— ©OpogunbHble npou3BoacTBa (MPOM3BOACTBA MNULLEBOM OWOTEXHOMOrMM), B KOTOPbIX Npwu
NPOBEAEHNN OCHOBHbLIX TEXHOSOIMYECKMX MPOLLECCOB MCMONb3YHTCA MUKPOOPraHM3Mbl, Hanpumep,
Nnpon3BOACTBO  xriebonekapHbiX Apoxoken, xneba, cnvpTa, nMBa, BWHOIPaAgHONO BWHA,
cnaboankoronbHbiX MNPOAYKTOB, JIMMOHHOW W  MOMOYHOM kucnot u  T.4. OTnmuutensHoun
0COBEHHOCTLIO 3TOW rpynMnbl MPOM3BOACTB SBMSIETCA TO, YTO MUKPOOPraHm3Mbl, aCCUMUNMPYS
yrneBofbl U3 UX BOAHbIX pacTBOPOB U KUcrnopoa, obecneuvnBaloT cebsa BelecTBaMu ANs ObIXaHKS,
3HEepruen cvHTesa maTepuanoB ANS CTPOEHUS KIETOK NPU UX PasMHOXEHWUWU, CUHTE3a LeneBoro
npoaykra. llpu 3aTOM [AblxaHMe MOXeT MPOUCXOAMTb Kak C y4yacTMEM Kucnopoaa Bo3gyxa —
aspobHoe AbixaHue, Tak 1 6e3 yyactus kucnopoa Bosgyxa — aHa3pobHoe AbixaHue;

—  (OU3NKO-XUMUYECKME TMPOU3BOACTBA, B KOTOPbIX MCMNOMb3YHTCs usmdeckne cnocobbl
N3BNEYEeHNs NPoAyKTa U3 Cbipbs M XMMMUYECKME METOAbI UX AarnbHenwen nepepaboTki, HanpruMmep,
NpOM3BOACTBO caxapa, pacTUTENbHbIX Macen, Kpaxmana, HEKOTOPbIX KOHAUTEPCKUX U3Oenui U
T.0.;

— MeXxaHuKo-Tennoguanyeckme npouM3BOACTBa, B OCHOBE KOTOPbLIX I€XaT MexaHudeckne wu
Tennoguandeckne NPoLecchl, HanpuMmep, CMeLLeHNe, pasaeneHne, cenapmpoBaHme, U3MenbyYeHmne,
obpaboTka [faBneHneMm (BbINPEeCCOBbIBaHWE, BarbleBaHWe, LUTamMnoBka W Ap.), Tennosoe
KOHAMLMOHMPOBaHWe, Bbineyka, Cyllka, obxapka, ctepunusauma v 1.4. K aTon rpynne OTHOCUTCS
obLwmpHasa rpynna nueBbiX NPOM3BOACTB: MYKOMOIMNbLHO-KPYNsiHOE, MakapoOHHOe, KOHAUTEPCKoe U
ap.;

— XMMWYECKMEe MNpOU3BOACTBA, B OCHOBE TEXHOMOIMMYECKMX MNPOLLECCOB KOTOPbIX HaxoOaTcs
XUMUYECKME peaKkuun, Hanpumep, MoryYeHne NaTokM WM MULLEBOM [IIHOKO3bl NyTeM ruaponuvsa
Kpaxmana C MPUMMEHEHMEM HEOPraHU4eckMx M OBUONOrMYeckux KaTanms3aTopoB, MPOWU3BOLCTBO
canomacoB (TBepAbIX XMPOB) M3 XMUAKUX PACTUTENbHbIX Macen C NPUMEHEHNEM KaTanuTUYeCcKoro
rmopupoBaHusa  (HacbIWeHWs BOOOPOOOM [BOWHbIX WM TPOWHBLIX CBSI3e/ aTOMOB yrrepoga B
MOJIEKYNaX >XMPHbIX KUCIIOT), MOJNTydEHNE CUHTETMYECKOro 3TUIIOBOrO Cnupta nyTem ruapartauum
NPUPOAHOrOo rasa 3TUIIeHa U T.1.

O6Lwme npaBnna paboTbl B MUKpoGMonormieckon naboparopum

1. B nomelleHne nabopatopumn Henb3d BXOAMTb Be3 cneunansHON ofexAabl — xanaTa, Luanouyku,
CMeHHoW 06yBW.

2. 3anpellaeTcsa B NOMELLEHUM NPUEM M XpaHeHUne nuwmn. KypeHue.

3. Henb3sa ucnonb3osatb nabopaTopHyto cnew. ogexay 3a npegenamu naéopatopuu.

4. 3apaxeHHbli mMaTepuan MNOANEXUT YHUYTOXKEHWUIO, MHCTPYMEHTbl M MOBEPXHOCTbL paboyero
cTona, Ae3VHULUPYIOT Nocre OKoHYaHus paboT.

5. MNocne paboTbl C KyNbTYpoWn, XNBOTHBIMU, Nepeq yxo4om us nabopatopmm Heo6xoanMo BbIMbITb

PYKM.
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6. LTtammbl MUKpOOpraHuM3MoB, 3apasHblid MaTepuan [[OMDKHbl XpaHUTCca B cende unu
XOMNOAMWMbHYKE 3aKpbITbIMU U OneYaTaHHbIMU.

7. Heobxogumo npoBoauTb obe3sapaxvBaHus NpeaMeToB, o4exAbl, CTOra, KOMHaThbl, B cry4yae
ecnuv pasbuncs cocyq C MHPMUMPOBaHHBIM MaTepuanoM WIn Npou3oLlen HEOCTOPOXHBIN pasnmB
3apasHoro matepwvana.

8. CoTpygHuku nabopatopumn noanexaT obs3aTenbHON BakuMHaUUKW MPOTUB TeX MHMEKLNOHHbIX
3aboneBaHuii, ¢ BO30YANTENSAMN KOTOPLIX BO3MOXHa paboTa B nabopartopuu.

9. B nabopaTtopun pormkHa 6biTb MHCTPYKUMA NO TexHuke 6e30nacHOCTM, KOTOPYH nepcoHarn
JOMKEeH 3HaTb M CTPOro BbINOMHATL. HeobxoaMmo o06a3aTensHO HemearneHHO CooBLWMTb
pykoBoauTtento nabopatopum 060 BCeEX aBapUHbIX CUTYyaLMAX, CO3aaloLWmX yrpo3y Guonornyeckon
B6e3onacHoOCTU 1 NpOBOAUTL BCE MEPONPUATUS ANS NpefoTBpaLLeHUs NocneacTBUN.

10. Kaxpas 6aktepuonornyeckas nabopaTtopus OOMmKHa UMETb NULEH3UI0 Ha npaBo paboTbl C
BO3GyauTenamu.

MyweBble NPoN3BOACTBA HA OCHOBE MOSOKa

Bce TexHonornyeckme npouecckl Npon3BoACcTBa NPOAYKTOB M3 MOSOKa NOApa3aenstoTcs Ha:

1) nepBunYHYO NepepaboTKy — yHUYTOXEHUEe nobouvHon Mukpodnopbl. [epBuyHas nepepaboTka
MOJIOKa BKIto4aeT B cebsA Heckonbko atanoB. CHavama MOMOKO O4MLiaeTcs OT MeXaHUYeCKMX
npuMecen n oxnaxgaeTtcs, 4YTobbl 3aMeanuTb pas3BUTME ECTECTBEHHOW MUKPOIiopbl. 3aTtem
MOJIOKO cenapupyeTcs (Npy NPOM3BOACTBE CIMBOK) UM roMoreHnsmpyeTcs. [ocne aToro nposogATt
nacTtepusauumio Morfoka, npyu 3Tom TemnepaTypa nogHumaetca Ao 80 oC, n oHo 3akauunBaeTcs B
TaHKM uUnun oepmeHTepbl.;

2) BTOpUYHYIO nepepaboTky. BTopuuHas nepepaboTka MoOMoka MOXeT uaTu ABYMSA NyTAMU: C
UCNOMb30BaHWEM MWUKPOOPraHM3MoB W C uUcnonb3oBaHuem d¢epmMeHToB. C UCNONb30BaHWEM
MMWKPOOpPraHM3MOB  BbINYyCKalOT Kedup, CMeTaHy, TBOPOr, MPOCTOKBALUW, Ka3ewH, CbIpbl,
BrodpykTonakTt, 6nonakt, ¢ UCNonb3oBaHMeM (PepMeEHTOB NULLLEBON MMAPONMN3aT KaseuHa, Cyxyro
MOJIOYHYIO CMeCb ANns KokTewnew v T.4. [pu BHECEHWM MUKPOOPraHM3MOB B MOJIOKO NaKTo3a
rMaponua3yeTca OO [MOKO3bl M ranakto3bl, [foKko3a MpeBpallaeTcs B MOJSIOYHYK  KMCMOTY,
KMCNOTHOCTb MOJSIOKa noBbIWwaeTcs, U npu pH 4 — 6 kaseunH koarynupyer.

Ons npoueccoB epmeHTauMm MOroKa MCMOMb3YTCA YUCTbIE KynbTypbl MUKPOOPraHW3moB,
HasblBaeMble 3akBackamu. BHeceHne B MOSTOKO MOJTOYHOKMUCIbIX MWKPOOPraHM3MOB 3aKBacOK B
COYeTaHUM C MPUMEHSAEMON TEXHONOorMen MpMBOAUT K MOMYyYEHU0 NPOAYKTOB C XapaKTepHbIMU
ceonctBamu. OT KayecTBa 3aKBaCOK B 3HAYMTENBHOW Mepe 3aBUCAT BECb XOA npoLiecca BblpaboTku
KMCNOMOMOYHbIX MPOAYKTOB U Ka4eCTBO UX.

MnweBble NPOM3BOACTBA HA OCHOBE Msca

CoBpeMeHHasa knaccudukaums npoaykToB U3 Msica OCYLLeCTBNAeTCA B 3aBUCUMOCTUM OT
cnenyroLwmnx KnaccuuKaunoHHbIX NPU3HAKOB:

BN YOOWMHbIX >XMBOTHbLIX (FOBSXbW, CBWUHbIE, BapaHbW, KO3bW, KOHCKME, GYMBOMWHbLIE, OMNEHbMU,
BepbntoxbKn, NOCUHBbIE, Npoyune (Unn B NloBOM COOTHOLLEHUN);

TEXHOMOrMA MNOArOTOBKM MSICHOTO  Cbipbsl  (LL€NbHOKYCKOBbIE, (hbaplUMpOBaHHbIE, BETYMHHbIE,
npouue);

TEXHOSMOrMA W3rOTOBMNEHNS (CONEHble, 3arneuYeHHble, KOM4YeHble, BSANEHble, BapeHO-KOM4YEeHble,
KOMYeHO-BapeHbIe, KOMYeHO-3aneyYeHHble, BapeHO-3arneyeHHbIe, XXapeHble, Npoyune).

Hanpumep, NpoaykTbl U3 CBUHWHbLI BapeHbl€ BbIMYCKAalOT B BMAE OKOPOKOB, PYNETOB, BETYMHBLI B
dopme, Msica npecoBaHHOro. K BbICLLEMY COPTY OTHOCSAT OKopoka « TamMboBCkui», «BopoHexckuiny,
«OBezxMpeHHbIN», pyneTbl «JleHnHrpaackui», « POCTOBCKUNY, CBUHUHY MPECCOBaHHYIO U BETUMHY
B dopme. BbinyckaioT Takke OEKOH nNpeccoBaHHbI 1-r0 copta M MSACO CBMHbIX [OMOB
npeccoBaHHoOe 2-ro copTa.

MpoayKTbl U3 CBUHUHbBI KONYEHO-BapeHble NPOM3BOAAT B BUAE OKOPOKOB M pyneToB BbiCLLEro copTa
B aCCOPTUMEHTE aHanorMyHoM Ans BapeHblX MSACOMPOAYKTOB, AOMOSMHUTENbHO — LUenKka Mo-
Oenopyccku, rpyanHka, kopewka, 6anbik cBUHOM (B 060mo4ke). BeinyckatloT Takke LWeKoBUHY (0aku)
2-ro copTa.

MpoayKTbl U3 CBMHUHBI CbIPOKOMYEHbIE BbICLLEro copTa - oKopoka « TamboBCckuiny, « BopoHeXCKuny,
pyneTbl «JleHnHrpaackuii», « POCTOBCKUIY, a Takke rpyauHKa, kopenka, 6ekoH, dounen B obonouke,
Lierika BETYMHHAs; 2-ro copTa — pebpa CBUHbIE, 3-r0 COpTa — rossillKka, pyrbKa.

MpoayKTbl N3 CBMHMWHDI,3aMe4YeHHbIE U XXapeHble BbICLLIEro copTa — KapboHap, OyXkeHuHa, wwerika
MockoBckas 3anedeHHas.

MpoayKTbl U3 CBMHUHBI KOMYEHO-3amneyYeHHbIe BbICLLErO COpTa — BETUMHA, OKOPOK, pyneT, rpyanHka,
KopeWnka, 6ekoH, nactpoma.

Knaccudukauusa npoayktoB M3 LINWKa NpeacTaBneHa B 3aBMCUMOCTU OT KnaccUUKaLMOHHOMO
npusHaka TEeXHOMOrMsi M3roTOBMEHWs BOCEMbIO rpynnaMmy npoaykLuuMm — COneHble, BapeHble,
KOM4Y€eHbIE, BAPEHO-KOMYEHbIE, KOMYEHO-3aneyeHHble, 3ane4YeHHbIe, XXapeHble, Npoyme.

MosiBUNUCL OYEHb BaXHble OJ19 COBPEMEHHOWM KnaccuduKaumm U OLEHKM COOTBETCTBMS HOBbIE
CTaHAApPTU3NPOBAHHbIE TEPMMHbI «MSICOPACTUTEIbHbBIA NPOAYKTY», PACTUTENbHO-MSCHOW MPOAYKT,
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aHanor MsICHOro NpoAayKTa.
MsacopacTutenbHbli NPOAYKT - 3TO MsSCOcCOoAep)XalMi NPOAYKT C MaccoBOM A0Sfie MSCHbIX
uHrpegueHToB B peuentype oT 30 go 60 % BKNIOYMTENBHO, M3FOTOBMEHHBIA C UCMOMb30BaHNEM
HEMSICHbIX WHIPEOMEHTOB pacTUTENbHOro npoucxoxgenus. MNpu 3ToM maccoBasi JOMNs MSACHbIX
WHIpeOueHTOB B peLienType KOHCEPBOB AMNs NUTaHUS AeTeWn paHHero BospacTta cocTaenseT oT 18
00 40 %, B pybneHbix nonydabpukatax Ans getckoro nutaHuns ot 18 0o 45 %.
PacTuTtenbHO-MSAACHOM MNPOAYKT - MAcOocoAepXalimMi NpoaykT C MacCoBOW [ONen MSCHbIX
uHrpeameHToB B peuentype oT 5 0o 30 % BKNOYUTENbHO, M3rOTOBMEHHLIN C UCMNONb30BaHUEM
HEMSICHbIX MHIPEOVEHTOB pacTUTENbHOro npoucxoxaeHuda. lNpu aTom MaccoBasi AONA MSICHbIX
WHIpeaneHTOB B peLenType KOHCEPBOB AN NUTaHWUS AeTen paHHero Bo3pacta CocTaBnseT oT 5 Ao
18 %, B pybneHbix nonydabpukaTtax ons geTckoro nutaHms — ot 5 4o 18 %.

AHanor MsgCHOro npoaykta - TMULWEBOM NPOAYKT, aHanornyHbli MSACHOMY NPOAYKTY Mo
OpraHonenTUYecKUM MnokasaTensiM, U3roTOBMEHHbIW MO MSCHOW TEeXHOMOrMu C MCMONb30BaHMEM
HEMSICHbIX MHIPEAMNEHTOB XXUBOTHOIO W/WUNWN PacTUTENBHOTO, U/MIM MUHEPanbHOro NPOVCXOXAEHUS,
C MacCcoBOW JOMEN MSACHbIX MHIPEAMEHTOB B peuenType He 6onee 5 %.

4.1.39 Kenc-zagaHue
4.1.39.1 [1Ke-3 CnocobeH Kk opeaHu3auyuu, npoeedeHU0 U npedcmassiIeHuro

caMmocmosimesibHbIx uccsedoeaHuli 8 obnacmu MUKPOGUOHOZUU

Ne
3agaHusa

Kewnc-3agaHne

1

B 6aktepuonorudeckon nabopatopum Npu MNoceBe remMoKynbTypbl Ha cpefe OHOO BbIpOCnU
Menkue, 6ecLBeTHble, C rMagkMMU KpasMu KOMOHUK. Y KynbTypbl M3ydeHbl MOpdoriornyeckue,
KynbTypanbHble 1 BuoxmmMmyeckne CBOMCTBA, NO KOTOPbIM ee oTHecnu k Stahpylococcus typhi.
3apaHus:

HasoBute cpegbl, KOTOpble WCMONMb30BanvCb AMS BbIAEMNEHUS YUCTOW KynbTypbl U MEPBUYHON
naeHTumkaumn.

Mepeuncnute coctas cpedbl, KOTOpas UCMonb3oBanack Ans NePBUYHON NOEHTUdMKaLUN.
Onuwunte xapaktep n3amMeHeHust ykasaHHo Bamu cpegbl npu pocte S. typhi.

Oxapaktepusynte mopdonornyeckue, KynbtypanbHble n 6uoxummyeckme cesonctea S. typhi.
[MepeyncnuTe cBOWCTBA, KOTOPbIE eLle HeOBXoAUMO M3YyYnTb AN OKOHYaTeNbHOW MAEHTUdUKaLNN.
OTBeT:

Ons BbligeneHns vnucton KynbeTypbl Staphylococcus typhi (S. typhi) n nepsnyHon naeHTndukaumm
MOrYT UCMOMNb30BaTbCs creayLlne cpeabl:

CenektuBHas cpepa: Baird-Parker arap - conepXxut cenekTnBHble KOMMOHEHTbI, TaKMe Kak 3CKYIuH
W NIMMTMYC, KOTOpbIE MOMOratT B BblaeneHun n guddpepeHumaumm Staphylococcus spp. BoamoxHo
MCMNomb30BaHNe Takke MaHWUTO-CoNu arapa.

O6waa cpega: Tpuntuyeckmn coeBbii arap (TSA) - 3TO nuTaTenbHas cpefa, KoTopas
nogdepxmBaeT pOCT LUMPOKOro CrnekTpa MUKpoopraHvamoB, Bkmtodas S. typhi. OH cogepxut
nenTuabl, rIOKO3Y, arap u Apyrne KOMMOHeHTbI, Heobxoanmble Ans pocta 6akTepui.

Cpepa aona audpdepeHuymnauumn: MaHHUTON-CONU arap - COAEPXMUT MaHHUTON U (PEHON KpacCHbIN,
yTO nosBonset audpdepeHumposaTtb S. typhi oT apyrux Buaos ctadunokokkos. S. typhi obnagaet
CMOCOBHOCTBIO MCNONb30BaTb MaHHUTON B KavyecTBE WMCTOYHMKA yrnepoga, 4YTO MpuMBOAUT K
N3MEeHeHNIo LiBeTa cpefbl.

Mocne BblgeneHusa umuctonm kynbTypbl S. typhi Ha cooTBeTCTBYyKOLWMX cpefax, MpoBOAUTCSA
nepBuYHas naeHTUMUKaL M, KOTopas MOXET BKMYaTh cnefyoLlmne meToabl:

Mukpockonunyeckuin aHanua: OueHka Mopdonormm u pacnonoxeHus knetok S. typhi nog
MUWKPOCKOMOM.

Bruoxmmudeckne TecTbl: Mcnonb3oBaHue pasnuMuHbIX  OUOXMMWYECKMX peakuuin, Takux Kak
epMeHTHbIE TECTbI U TECTbl Ha UCMOMb30BaHKe YrNeBOAOoB, ANS onpedeneHns XapakTepucTuk S.
typhi.

Ceponorunyeckme TecTbl: Mcnonb3oBaHne cneumuyeckux aHTUCLIBOPOB AN MaeHTudukauum S.
typhi Ha 0OCHOBE aHTUreHHbIX CBONCTB.

Mpn pocte S. typhi Ha TtpunTudeckom coeBoM arape (TSA) HabnwogaTioTca cnegyloliune
N3MeHeHus:

- KonoHuu: S. typhi obpasyeT Mernkue, Bbinyknble, Kpyrible U bnectawme 6enslie nnu xentoeartble
KONOHMW Ha MOBEPXHOCTU cpebl.

- Poct: S. typhi gemoHCcTpupyeT XOpowuMin POCT Ha TPUNTUYECKOM COeBOM arape. bakrtepuu
06pasyoT NNOTHbIE M PaBHOMEPHbIE KyIbTYpbl HAa MOBEPXHOCTM arapa.

- emonus: S. typhi He obnagaeT reMonMTMYECKOW aKTUMBHOCTbK, NoaToMy Ha TSA He Gyger
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HabnoaaTbCAa 30HbLI remonuaa BOKpyr KOJTOHUN.

S. typhi - 3TO rpamnonoXxuTenbHble, KOKKM cdepuyeckorn wunm oBanbHOM  POpPMbl,
pacnonaralowuecs B BUAE CryCTKOB MIM KNacTepoB, HEMOABWXHbIE, He 0bpa3ytoT cnop. KonoHum
S. typhi Ha nuTaTtenbHON cpede MOryT ObiTb MENKMMU, BbIMYKIbIMW, KPYIIbIMA U Briectawmmm, ¢
fenbiM unu xentoBaTbiM LBeTOM. S. typhi kaTanaso- u oKcnaasononoXuTenbHbIE; B KayecTBe
WCTOYHMKA yrrnepoga WCMONb3YylT [MKo3y C obpasoBaHMEM KUCHOTbl B Mpouecce ee
depMeHTaLnn; He NPOSABASOT reMONTIUTUYECKYI0 aKTUBHOCTb.

[Mpn GakTepmonorndeckom uccrnefoBaHUM MHMEKUMOHHONO MaTepuana BbleneHa KynbTypa, VY
KOTOpON Heo6XxoaMMo onpeaennTb NOABUXKHOCTb.

3apaHus:

HazoBuTte meTogbl, KOTOPbIE MOXHO MCMOMbL30BaTb 4SSl 3TOro.

HazoBuTe MeToabl MUKPOCKOMNN, KOTOPbIE MOXHO UCMONb30BaTb C 3TOW LIENbo, UX AOCTOMHCTBA U
HegoCTaTKu.

Onuwnte METOAMKY  MPUIroTOBIIEHMUS npenapatoB  Ans BbISIBI1EHNSA NOABUXKHOCTU
MMKPOCKOMUYECKNM METOLOM.

YKaXute cucteMy MUKpPOCKONa, MPUMEHSIEMYIO OIS U3y4YeHMs NOABMXHOCTU MUKPOOOB

OnuwwuTe rpynnbl 6akTepuin B 3aBUCMMOCTM OT PaCMOSIOKEHUS KIYTUKOB.

OTBerT:

[na onpeaeneHnst NoaBMXHOCTN GAKTEPUIN, MOXHO UCMOSb30BaTh Ccrieaylolme MeTobl:

- HabntogeHns 3a NOABMXHOCTBIO B XUOKOW cpefe, Hanpumep, B XnaKom 6yrboHe.

- HabnwogeHua 3a ABwkKeHuem GakTepuint Ha nUTaTENbHOW cpede, Hanpumep, Ha NUTaTenbHOWM
cpege ¢ 0,4% arapa.

- TEMHOrO NMons MMKPOCKOMUN, KOTOPbIN NO3BONSET HabnoaaTh 3a ABWKEHMEM BakTepuin B XXUAKOM
cpege.

MeToabl MMKPOCKOMWM, KOTOpPblE MOXHO MCMONb30BaTb AJIA U3ydeHMs1 NOABWXHOCTU BakTepui,
BKMNIOYatoT:

CeeToBasi MUWKPOCKOMWS: MNO3BONsSieT Habnwgate 3a MopgoriorMen u nogBviKHOCTBIO
OakTepuin. [JOCTOMHCTBA: LUMPOKO OOCTYMHa M NpocTa B UCMONb3oBaHWW. HegoctaTku: He Bcerga
No3BOJISIET TOYHO ONPeAennTb NOABUXHOCTb.
®a30BO-KOHTpACTHash MMKPOCKOMMWS: MO3BONsieT HabnogaTb 3a MOPQOSIOrMENn N MOLABUKHOCTBIO
baktepuin. [ocTtomHcTBa: ©Gonee 4yBCTBUTENbHA K W3MEHEHWsIM (pa3oBOro KOHTpacTa, YTO
no3BonseT Ny4ylle onpeaenuTb NOABUMXKHOCTL. HegoctaTtku: TpebyeT cneunansHOro obopynoBaHums.

TeMHOe none MUKPOCKOMMUs: MOo3BoNseT Habnogatb 3a ABMXEHWEM OakTepuin B XKnokon
cpene. [OCTOMHCTBA: XOPOLIO MOAXOAWUT AN U3ydeHusa noaBwkHoCTU. Hepoctatku: He Bcerda
No3BONISIET TOYHO ONpeaennTb Mopdonoruio.

[ns npurotoBneHnst npenapaTtoB OfS BbISBNEHMS MNOABMXHOCTU MMKPOCKOMUYECKMM METOAOM
Heobxoaumo:

[na n3ydyeHns nogBMXHOCTU BakTepun roTOBAT MPUKM3HEHHbIE NPenapTbl «pasaaBneHHas kanns/
«BUCSAYasA Kannsay

MpurotoBneHne npenapaTa «pas3gaBrieHHasa kKanna»: Ha uuctoe n o6e3xupeHHoe npegMeTHoe
CTEKIIO B Kamnmw CTEPUNIbHOM BOOOMPOBOAHOM BOAbl BGaKTepuorornveckorm neTnen BHOCAT
uccnegyemyto KynbTypy, paBHOMEPHO pacnpenenss ee B XXUAKOCTU.

Ha npegmeTHoe CTekno Ha Kpan kannu onyctutb pebpom nof yrnom 45° NOKpPOBHOE CTEKIO W,
OCTOPOXXHO HaKIMOHASA, MOMOXUTb €ro Ha Kanmw Tak, YyTobbl B Hel He obpas3oBanuCb My3blpbKu
BO34yXa.

MpurotoBneHne npenapata «BuUcsYasa kKannsa»: B3aTb cTekno co wnudgosaHHoW nyHkon. Kpas
NYHKM cMasaTb Ba3efiMHOBbIM Macnom. Ha nokpoBHOE CTEKIO CTEPUNBHO B LLEHTP HAHECTU Kanrmo
uccnegyemoro matepuana. [NpegmeTHOe CTEKNO MNepeBepHyTb JYHKOW BHW3 M MOMECTUTb Ha
MOKPOBHOE TaK, YTOObI Kanns Haxoaunacb B LEHTPE JyHKU, HEe COMpuKacasiCb C ee KpasiMu.
lMpegmeTHOE CTEKNO NEroHbKO npwkaTb K MOKPOBHOMY W NepeBepHyTb. B obpasoBaBluencs
repmMeTM4eckon Kamepe Kanmis He BbIChIXaeT, YTO MOo3BoONsieT HabnogaTth 3a MUKPOOPraHn3mamu
NPOAOIMKUTENBHOE BPEMSI.

MpwXnsHeHHble npenapatbl MWKPOCKOMWPYIOT C  WCMOMb30BaHMe CBETOBOIO MMUKpOCKona ¢
“cnonb3oBaHve o6bekTnBa ¢ ysenudennem 40* unm 60™.

Baktepun MoryT GbiTb pasgeneHbl Ha HECKONbKO T[Pynn B 3aBUCMMOCTU OT PacrofoXeHus
KTYTUKOB:

ATpuxanbHble GakTepun: He UMEIOT XKIyTUKOB.

MoHoTpuxasnbHble GakTepun: UMEIOT OAMH XXIYTOK Ha OAHOM MOSIOCE KIETKU.

JNlocboTpurxarnbHble 6akTEPUN: UMEIOT HECKOSIBLKO JKIYTUKOB Ha OHOM MOJOCE KIETKU.
AMUTpUxanbHble GakTepumn: MMEOT Mo OOHOMY KIYTKY Ha KaXKZOM MOJIce KIeTKMW.
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I'IepvlTpleaanble 6a|<Tep|/w1: MMEIT XKIyTUKKU, pacrnonoXXeHHble Nno BCEN NOBEPXHOCTU KNETKWN.

Ona npoBeageHus 6akTepyoONorMYyecKkoro UCCNefoBaHMSA MOMy4YeHO 3adaHue Ha MpUroTOoBIEHME
nuTaTenbHbIX CPea.

3apaHus:

HasoBute TpeboBaHus, KOTOPbIM AOIMKHBI OTBEYaTb NUTATENbHbIE CPeabI.

YkaxuTe TpeboBaHusi, NpeabsBrsiemble K MCNoNb3yeMon nocyae.

Onuwinte TexHUKy onpegeneHus pH cpeabl.

Ykaxute aTanbl NPUroTOBMEHUS NUTaTENbHbIX Cpes.

MepeuncnuTte MeToabl KOHTPONSA NUTaTENbHbIX Cpes.

OTBeT:

TpeboBaHus K NMTaTENbHBIM Cpeaam:

- JomkHbl o6ecneymBaTb onNTMManbHbIE YCNOBUS Afs pOCTa U pa3BUTUA MUKPOOPTraHN3MOB.

- BbITb CTEPUNBHBLIMK 1 HE cofepXKaTb KOHTaMUHALUNA.

- Obnagatb onpegeneHHbiM pH 1 cogepxaHveM NUTaTenbHbIX BELLECTB.

TpeboBaHus, NpeabaBnsieMble K UCMOSb3yeMOWN NOCYAE:

- BbITb CTEpUNBHON M He cogepXaTb KOHTaMUHaUWA.

- BbITb YCTOMYMBOW K BbICOKMM TeMMepaTypam u napy.

- Obecne4vmBaTb oNTUManbHbIE YCNOBUS ANS POCTa MUKPOOPraHW3MOB.

Insa onpepenexnst pH cpenbl He06Xxo0aMMO:

Wcnonb3oBaTb MHAMKATOpHYO Oymary unu pH-meTp. [lomectuTb uHOuKaTopHyto 6Gymary unu
anekTpon pH-meTpa B pacTBop Ha nuTaTensHou cpefe. CuuTaTb LBET MHAMKATOPHOW Bymarn unu
nokasaHusa pH-meTpa.

OTanbl NPUroTOBNEHUSA NUTaTENbHbIX CPe BKMOYatoT:

lMoaroToBka KOMNOHEHTOB NUTATENbHOWN Cpeapl.

PacTBopeH/e KOMMNOHEHTOB B ANUCTUINIMPOBaHHON BOAE.

Perynuposka pH v cTepunmsaumnsa nutatenbHON cpeqbl.

HekoTopble n3 MeTog0B KOHTPONSA NUTATENbHbIX CPe BKIOYatoT:

KoHTpOnb CTEpUnbHOCTM NUTaTENbHOM cpeabl.

KoHTponb pH 1 KOHUEHTpauun nuTaTenbHbIX BELLECTB.

KOHTpOnb Hann4mMsi KOHTaMUHALUA.

Ha npegnpusitTum nnaHupyeTcs 3anmyck HOBOrO MPOWM3BOACTBA WM MOASOYEHUE MPEeaAnpuaTUst K
Opyron BOAOMNPOBOAHOW ceTn

3apaHue:

YKaxute nopsaok MMKpoOMonornieckon oLeHkn Boapl

OTBerT:

MopsiAoK MUKPOBUONOrM4ECKOM OLLEHKM BOAbI BKIHOYAET CreaytoLme aTanbl:

MogrotoBka o6pasuoB: Cobepute obpasubl BoAbl B CTEPUIbHLIE KOHTEWHEpbl, obecneymBas
npegenbHyo cTepunbHocTb. OOpasybl 4OMKHbI ObITh NPEACTAaBUTENBHBIMU U OTpaXaTb PasfMyHbIe
WCTOYHMKMN BOAbI.

OnpepeneHne KonmMyecTBa MUKPOOPraHuamoB: [lpoBeaMTe KONMMYECTBEHHbIA aHanms, 4ToObl
onpegenuTb obLiee KONMYECTBO MUKPOOPraHnamoB B oOpasuax BoAbl. OTO MOXET ObiTb
BbIMOJSTHEHO NyTeM pa3BegeHus obpasuoB M NOCneaywero noceea Ha NUTaTesnbHble cpeabl UIn
MCNoNb30BaHUSA MeTOA0B UINbTPaLUMU U KONOHWUNA.

OnpepneneHne HanM4ns NaToreHHbIX MUKPoOopraHn3MoB: NpoBeanTe Ka4ecTBEHHbIN aHanua, YTobbl
onpenenuTb Hanuyne naToreHHbIX MMUKPOOPraHM3MOB, TaKMX Kak KonudopmHble OGakTepuu,
SHTEPOKOKKM WNW  OpyrMe WHOUKATOPbl 3arpsisHeHust. OTO MOXET BKMOYaTb MCMONb30BaHUe
cneundmnyecknx NUTaTenbHbIX Cped, UMMYHOOMMYECKUX TECTOB MM MOSEKYNSIPHBIX METOO0B.
OueHka kayectBa Bogbl: CpaBHWTE pe3ynbTaTbl aHanusa ¢ npeaenbHbIMUA - 3HAaYEHMSIMUA,
YCTAHOBJIEHHLIMU  PETYNMPYIOLWMMMA OpraHamu Wnu cTaHgapTamu kadectBa Bopgbl. OueHute
YPOBEHb 3arpsi3HEHUs BOAbl W OnpefenuTe ee MPUrogHOCTb ANSA pasfnU4YHbIX Lenen, Taknx Kak
nUTbeBasi BOAA, UCMONb30BaHNE B NPOMbILLFIEHHOCTU U peKpeaumoHHbIE Lenn.

[okymeHTauma un  oTvyeTHOCTb: 3adumKcuMpyhWTe pesynbTaTbl aHanus3a W NogroToBbTe
COOTBETCTBYIOLLUME OTYETbI, KOTOPbIE MOryT OblTb WCMNONMb30BaHbl AMs1 MPUHATUSA PELUEHUA O
©e30MacHOCTU 1 Ka4yecTBe BOAbI.

Ha depme oGHapyxeHa BchnbllKa NTUYbEro rpunna, ans npodunakTukn Heobxoammo nogobpaTtb
aHTUMUKPOOHbIEe NpenapaTbl

3apaHue:

YKaxuTe nopsiaok onpeneneHms YyBCTBUTENbHOCTU BakTepuit K aHTUMUKPOOHBLIM NpenapaTam
OTBeT:

Mopsiaok onpefeneHns YyBCTBUTENBHOCTU GakTepuii K aHTUMUKPOOHBLIM MpenapaTam BKYaeT
cnegywume waru:
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N3onauma GaktepmanbHoro wramma: Msonupynte u BbipacTUTE YUCTYIO KynbTypy Gakrepui,
KOTOPYl0 Bbl XOTWUTE MCcnegoBaTb. OTO MOXeT ObiTb BbINOMHEHO NyTeM noceBa obpasua Ha
nuTaTenbHyl0 cpeay v AarnbHENLWEro BbigeneHns OTAeNbHbIX KOMOHUNA.

MogrotoBka mMHOKynsHTa: [oaroToBbTE CTaHAAPTHYO MHOKYNAUMIO GakTepui, UCMONb3ys CBEXYH
KynbTypy M cheuunanbHble MeTOAbl pa3BefeHusi, YTobbl JOCTUYb OMNpPedernieHHON KOHLUEeHTpauuu
MUWKPOOPraHN3moB.

MogrotoBka mnuTaTenbHbIX Cped C  aHTUMUMKPOOHbIMM npenapatamu: [lpurotoBbTEe Cepuio
nMTaTenbHblX Ccped, COAEepXallMxX pasnuyHble aHTUMUKPOOHble npenapatbl B pasHbIX
KOHLeHTpaumax. 3TO MOXeT ObITb BbINOMHEHO MyTeM A06aBreHus aHTUMUKPOOHbIX MpenapaToB K
nuTaTenbHOW cpede WM MUCNOMb30BaHWSA FOTOBbIX TECT-MONOCOK UMW AUCKOB C aHTUMUKPOOHBIMM
BelllecTBamMu.

PacnpeneneHue uHokynsHTa Ha nuTaTtenbHble cpefpbl: Pacnpegenvte MHOKYNSHT GakTepui Ha
NMOBEPXHOCTb NMUTATENbHbIX CPed C aHTUMUKPOOHBLIMK Npenapatamn. 3TO MOXeT OblTb BbINOMHEHO
NyTEM HaHECEHMS VMHOKYNSHTa Ha NMNacTUHY NuUTaTenbHOW cpefdbl WV pasMeLleHust OUCKOB Wv
TECT-MOJIOCOK Ha MOBEPXHOCTb Cpeapl.

NHkyBaums: MHkyOmpyiiTe nuTaTenbHble cpeabl Npu ONTMMarbHbIX YCIOBUSAX Ansi pocTa 6akrepun
B TEYEHMNe onpeaeneHHOro BpeMeHw.

OueHka pocta 6aktepuii: OueHuMTe pocT BakTepuii Ha NUTaTEeNbHbIX cpefax ¢ aHTUMUKPOOHLIMM
npenapatamu. O6GpaTuTe BHMMaHWE Ha 30Hbl MHIMOMPOBaAHMWSA, roe pocT OakTepuin MNoaaBrieH
aHTUMWUKPOOHBIMM NpenapaTamu.

NHTepnpeTtauna pesynbtatoB: CpaBHUTE 30HbI MHIMOMPOBaHMA C Tabnuuamn 1 MHTEPNpeTUpynTe
pe3ynbTaTbl COrMacHO CTaHAAPTHbIM KPUTEPUSAM YYBCTBUTENBHOCTU AN KaXO40ro aHTMMUKPOOHOro
npenapara.

OokymeHTaums pesynbraToB: 3anuwuTe pesynbTaTbl TECTUPOBAHUSI W COCTaBbTE OTYET O
YYBCTBUTENbHOCTM BaKTepuii K aHTUMUKPOGHbBIM Npenapartam.

«lFeHeTnka aganTaunn»

4.1.40 TecTbl (TecTOBbIE 3a4aHUs)
4.1.40.1 lNKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus!

uccnedosamesibCkux 3ada4y adekeamHO rMocmaesieHHbIM UEeJiIIM C y4emoM WUpPOKO20
noHUMaHus npogeccuoHanbHOoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4qucJsie Ha
MexoucyuniuHapHoOM ypogHe

Ne
3agaHusa

TecToBOe 3agaHWe C BapnaHTamMmu OTBETOB U NpaBUibHbIMU OTBETaMMU

1

CBOWCTBO OpraHu3ma nepegaBaTtb NPU3HaAKN N3 NMOKONEHUS B NOKONEHNE, Ha3blBaeTCs:
a) HacnegCcTBEHHOCTb

©0) n3ameH4MBOCTb

B) KOHblOrauus

"eHbl pacnonoXeHHble B UAEHTUYHbBIX y4aCcTKax rOMOSIOMMYHbLIX XPOMOCOM:
a) HeannenbHbIE

6) romonornyHele

B) ansnenbHble

CnocobHocTb opraHnama npuobpeTaTb HOBbIE NMPMU3HAKM B NPOL,ECCE OHTOreHe3a, Ha3blBaETCA:
a) KpoCCUHroeep

0) N3MeH4YnBOCTb

B) HAcNeaCTBEHHOCTb

YuacTtok monekynsl IHK, XxpomMocoMbl, KOTOPLIN OTBEYAET 3a pa3BUTME Kakoro-nnbo npusHaka nnm
HECKOJbKMX NMPU3HAKOB:

a) rmbpua

©) reHoTumn

B) reH

COBOKYMHOCTb XpOMOCOM, KOTOpasi XxapakTepHa A1 KIeTOK JaHHOro Buaa:
a) beHoTUn

0) kapuoTun

B) rEHOM

4.1.41 Bonpochl
4.1.41.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus!

uccnedosamersibCKUx 3ada4 adekeamHO MocmaeJsieHHbIM UeJsisiM C ydyemomM wWupoKoe2o
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noHUMaHus npogeccuoHanbHOU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MexoucyuniuHapHOM ypoeHe

Ne HanmeHoBaHne Bonpoca
3agaHuna
1 O6Lwume xapaktepucTuku ctpecca u agantaumin. Kpmas Cenbe. Perynsauus aKkCnpeccum reHoB y
NpoKapuoT M ayKapuoT
OTBeT:

CTtpecc - aTO COCTOsIHME, KOorAa OpraHuM3m nogBepraeTcsi HeOnaronpuATHBIM YCIOBUSAM, KOTOpble
MOTYT NPUBECTU K HApYLLUEHUIO €ro OYHKLNIA 1 BbIXMBAHMIO.

ApanTaums - 370 npolecc, Npu KOTOPOM OpraHu3m npucrnocabnuBaeTcs K U3MEHSLENC cpeae n
COXPaHsieT CBOU (PYHKLMM U BbIXXUBaHUE.

Ctpecc v apantauusi MOryT Bbi3biBaTb (puanonormvyeckme un OGUOXMMUYECKME W3MEHEHUS B
opraHusaMme, Takme KaK W3MEHEHWS YPOBHHA T[OPMOHOB, akTUBaLMW CUCTEMbI UMMyHUTETa U
mMeTabonuama.

KpuBasa Cenbe - 37O rpaduk, KOTOpbIA MOKasbiBaeT 3aBUMCMMOCTb MeXAy YPOBHEM cCTpecca U
ypoBHeM aganTtauuun. Kpusasi umeeT copmy OykBbl "U", 4TO 03HaA4aEeT, YTO OnpeaerieHHbIN yPOBEHb
cTpecca MOXeT MPMBECTU K OMTUMANbHOMY YPOBHIO aganTtauuu, HO CIMLIKOM BbICOKUA YPOBEHb
cTpecca MOXeT NPUBECTU K CHUXKEHMWIO YPOBHS agantauumm.

Perynsiumsa akcnpeccumu reHoB y NPOKapuoT U 3yKapuoT:

Y NpokapuvoT perynsuus 3KCnpeccumn reHoB MOXET OCYLLECTBNATLCH C MOMOLLbHO ONepoHa, KOTOPbIN
COCTOUT U3 reHa-oneparTopa 1 reHa-perynsiropa.

Y aykapuoT perynsaumsa 3KCnpeccumn reHoB Gonee CroXxHa Y MOXET OCYLLEeCTBNATbCS C MOMOLLbIO
pasnU4YHbIX MEXaHU3MOB, TaKMX Kak NPOMOTOpPbI, 3HXaHCEePbl, PENpeccopbl U akTUBATOPbI.
Perynauua akcnpeccum reHoB MOXeET ObiTb CBfi3aHa C pasnuyHbIMU (hakTopamu, Takumu Kak
oKpy>Kalllas cpefa, CTPeCCOBbIe YCITOBUSA, FOPMOHbI U ApYyrue curHanbl.

Perynsiumsa akcnpeccum reHoB MOXET ObITb Kak MONOXUTENbHON (aKkTBauust), Tak 1 oTpuLaTernsHON
(penpeccus), 4TO NO3BONSAET OpraHu3Mam aganTMpoBaTbCH K U3MEHSLWENCs cpeae.

2 ["pynnbl MMKPOOPraHM3MOB MO OTHOLLIEHMIO K XorioAay. Agantauumn NcMxpoguios K Xonogy

OTtBeT: MwukpoopraHMambl MOryT ObiTb pas3geneHbl Ha HECKONbKO TPyMnn MO OTHOLUEHMIO K
TemnepaTtype:

Meuxpodunbl - 3T0O MUKPOOPraHM3Mbl, KOTOpbIE MOTFyT pacTu npu TemnepaTypax ot -5 go +20°C.
OHun obuTaloT B XOMNOAHBLIX MecTax, TakMx Kak AHTapkTuga, M MOryT NpUCNOCOBUTBCS K HU3KUM
TemnepaTypam 3a cyeT pasfnnyHbIX agantauni.

Me3odurbl - 3T0O MUKPOOPraHu3Mbl, KOTOpblE MOryT pacTtu npu Temnepatypax oT 20 0o 45°C. OHu
SABMAIOTCA Hambonee pacnpocTpaHEHHOW rPynnon MMKPOOPraHnM3mMoB U obutalT B GONbLUMHCTBE
cpea.

Tepmohunbl - 3TO MUKPOOPraHU3Mbl, KOTOPbIE MOTYT pacTu npu Temnepatypax ot 45 no 80°C. OHu
obUTalT B ropsiumnx NCTOYHMKAX Y APYrMX XapKuX MecTax.

ApanTaumum ncuxpodmnoB K Xonoay:

N3meHeHus B CTpyKType mMembpaHbl: [Ncnxpodunbl uMetoT Gonee XUaKy 1 rubkyto MembpaHy,
KOTOpasi MO3BOMSIET MM COXPaHATb CBOK LIENOCTHOCTb M (DYHKLMU MPU HU3KNX TeMnepaTypax.
MpucnocobnerHne metabonuama: MNMeuxpodunel umetoT 6onee acpdekTnBHbIE EPMEHTBI, KOTOPbIE
paboTatoT Npu HU3KMX TeMMepaTypax, a Takke CnocobHOCTb k boree GbICTpOMY OOMEHY BELLECTB.
Mpoaykums aHTndpusHbix 6enkos: [Ncmuxpodunbl MoOryT npoayumpoBaTb aHTUMPU3HbIE Bernku,
KOTOpble MOMOratoT UM n3bexaTb 3amep3aHus NpPU HU3KMX TemnepaTypax.

Apantauma  pocToBbIX ycnoBumn: [lcMxpodunbl  MOryT pactu  MeArieHHee, 4eM Japyrue
MUWKPOOPraHU3mbl, HO OHWU MOTYT PacTu NPU HU3KUX TEMMepaTypax U faXe HaXO4UTbCSt B COCTOSIHUM
rnyboKon 3amMOpO3KM.

3 ["pynnbl MUKPOOPraHM3MOB MO OTHOLLEHUIO K Xonoay. Agantaumm me3odunos K xonoay

MukpoopraHuambl MOryT BbiTb pasfeneHbl Ha HECKOMbKO rpynn NO OTHOLLEHWUIO K TeMnepaType:

Mcuxpodunbl - 3T0O MUKPOOPraHM3Mbl, KOTOpble MOFYyT pacTu npu TemnepaTypax ot -5 go +20°C.

OHun obuTaloT B XOMNOAHBLIX MecTax, TakMx Kak AHTapkTuga, M MOryT NMpUCNOCOBMTBCS K HU3KUM

TemnepaTypam 3a CYeT pas3NunyHbIX agantauun.

Mes3ogurbl - 3T0 MUKPOOPraHn3Mbl, KOTOpblE MOTyT pacTu npu Temnepatypax oT 20 go 45°C. OHu

ABNAIOTCA Hanbonee pacnpoCTpaHEHHON FPyMnov MUKPOOPraHM3MOB M 0O6MTalT B GONbLUMHCTBE

cpea.

Tepmohunbl - 3TO MUKPOOPraHU3Mbl, KOTOPbIE MOTYT pacTu npu Temnepatypax ot 45 no 80°C. OHu

obUTalT B ropsiumnx NCTOYHMKAX N APYrMX XapKux MecTax.

ApanTtauumm me3odunos K xonoay

— [poaykuma xonopoctabunbHbix depmeHToB: Mesodunbl MOryT npousBoanTb (PEPMEHTHI,
KOTOpble OCTaloTCst CTabUIbHLIMU U @aKTUBHBLIMWU NPU HU3KMX TeMNepaTypax. OTO NO3BOMSET UM
nogaepXxueatb CBOK MeTabonmnyeckyld akTMBHOCTb M pacTM MpU OTHOCUTENBHO HU3KUX
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TemnepaTypax.

— AKTMBauuMs MexaHM3mOB 3awutbl: Mesodunbl MOryT akTMBMPOBaTb PasnuyHble 3alUTHbIE
MEXaHWN3Mbl, TakMe Kak CUCTEMbl aHTMOKCUAAHTOB U MOSEKYNSIPHBIE LUAnKW, KOTOPbIe NOMOratoT
UM 33aUTUTb CBOW KIETKM OT BPEOHOIro BO3OENCTBMSA Xonoaa.

— Akkymynauusa  komnaTtubenbHbix — comen:  MHorve  me3odunbl  MOryT  HakannmuBaTb
KoMnaTnbenbHble CONMM B CBOMX KIeTKax, KOTOpble MOMOraitT MM CNpPaBsTbCA C HU3KUMU
TemnepaTtypamu. 3TU CONMM NMOMOralT NoadepKmMBaTb CTabMNbHOCTb KNETOYHON MemOGpaHbl 1
Benkos.

— Perynauua akcnpeccuun reHoB: Me3odunbl MOryT perynupoBaTb 3KCMPeCcCcuio onpeaeneHHbIX
reHoB, KOTopble KoanpylT pepMeHTbl U 6enkn, Heobxoaumele ANs agantauumm K Xonoay.

B uenom, mesocunbl He obnagatoT TakMMM BbICOKUMMW YPOBHSAMW ajanTtauuu K Xornoay, Kak

ncuxpounbl, HO OHW BCE Xe CMOCOOHbl BbDKMBATb W pPactM MNPU OTHOCUTENbHO HU3KUX

TeMmnepaTypax.

Apantaumm MUKpOOPraHn3MoB K pagunaunm

OTBeT:

MukpoopraHMambl MOTyT MMETb pasfMuyHble adanTauuy K paguvauuun, KOTopble MO3BOMSKT UM
BbPKMBATb B YCIOBMSAX MOBbLIWEHHON pagvauun. Hanpumep:

PemoHt [OHK: MHOrme MukpoopraHmambl MOryT uMeTb MexaHu3mbl pemoHTa [OHK, koTopble
Mo3BOMAIT MM BOCCTaHaBNMBaTh MNOBpexaeHHble y4dacTkum [OHK, Bbi3BaHHble paguaumen. JT1o
Nno3BonsieT WM COXPaHATb CBOK T[EHEeTUYEeCKYl WHQOpMauUmMio U BblKMBaTb B YCMOBUAX
NOBbILLEHHOW pagnauun.

MpoOykumMs aHTMOKCUAAHTOB: HekoTopble MUKPOOPraHnambl MOTYT MPOU3BOAUTL aHTUOKCUAAHTHI,
KOTOpble MOMOralT 3aliMTUTb MX KrNeTkM OT cBoGOoAHbIX paaukanos, obpasylowmxca npu
06ny4yeHun. OTO MO3BOMSAET UM COXpaHATb CBOK MEeTaboNMYecKyld aKTUBHOCTb M BbIKMBaTb B
YCINOBUAX MOBLILLEHHOW paanauum.

AKTMBaUusl cuctem 3awutbl: MHOrME MUKPOOPraHM3Mbl MOTYT akTUBMPOBATb PasfiMyHbie CUCTEMBI
3awmnTbl, Takne kKak cuctema SOS-oTBeTa, KOTOpas MO3BOMSIET UM 3ALUUTUTL CBOU KIETKM OT
NoBpPEXAEHWI, BbI3BaHHbIX pagnauunen.

Mpoaykums  ak3ononucaxapupoB:  HekoTopble  MUKpPOOpraHuaMbl — MOTYT — MPOM3BOAUTH
aK3ononucaxapuabl, KOTopble NOMOraT UM 3alUTUTL CBOM KIEeTKW OT paguauuu. 3Ty normmepbl
06pa3yloT Crioi BOKPYT KIEeTKW, KOTOPbIV MOrMoLWaeT pagvauuio 1 npeaoTepallaeT ee nonajaHve B
KNeTKy.

AganTtauus K HU3KMM [o3aM paguauun: HekoTopble MUKPOOPraHu3mbl MOFYT aganTupoBaTbCs K
HU3KUM [03aM paauaumu, Y4To No3BONSET UM BbiXKMBATb B YCMOBUSIX MOBLILLEHHOW paguauun. 3To
MOXET OblTb CBSI3aHO C M3MEHEHMEM 3KCMPECCUM FEHOB WM CO CMOCOOHOCTbIO K 0Opa3oBaHuio
OuonneHok.

AfanTtaumm X1BOTHBIX K paguauum
OT1BeT: XK1BOTHbIE TakxXe MOryT UMeTb HEKOTOpblE adanTauum K paauauum, KoTopblie No3BONSAT UM
BbDKMBATb B YCMOBUAX MOBbLILIEHHON paguauun. Hanpumep:

Pemont [OHK: >XuBOTHble MOryt mmeTb MexaHusmbl pemoHTa [HK, koTopble MN0O3BONSAKT UM
BOCCTaHaBnuBaTb noBpexaeHHble ydactkm [OHK, Bbi3BaHHble paguvauumen. I3To MNOMOraeT UM
COXPaHsiTb CBOIK reHeTU4eCKyo nHopMaLmio 1 npegoTepaLlaTe MyTaLun.

3alumTa oT cBoboAHbIX paamkanoB: KMBOTHbIE MOTYT UMETb CUCTEMbI aHTUOKCUAAHTHOW 3aLUUTHI,
KOTOpble MOMOraloT 3alUTUTL KNeTKM OT CBOGOAHLIX pagukarnos, o6pasyroLMXcs Npyu 06nyYeHun.
OTO NOMOraeT CHU3NTb NOBPEXAEHUS KINETOK U TKaHeN.

YeennyeHve aheKTMBHOCTU penapaTuBHbBIX MNpoueccoB: HeKoTopble XMBOTHbIE MOFYT UMETb
bonee adhpeKkTMBHbIE MEXaAHM3MbI penapaummn NnoBpexaeHHbIX TKaHel M opraHoB. JTO NO3BonseT
UM BbICTpee BOCCTaHaBNMBaTbLCA NOCMe BO3OENCTBUS paanaLlmu.

MI/IFpaLI,MH N NMounuckK prbITI/Il712 HeKOTOpre XNBOTHbIE MOryT MuUrpnpoBsatb UK UCKaATb YKPbITUA B
ycnoBuax NOBbILLEHHOM pagnauunn. 370 nosponseTr um nsberaTb npamoro BO34ENCTBUS pagnauunmn
N YMEHbLUNTb €€ HeratTuBHoe BIIMAHUE Ha OPraHn3Mm.

MiameHeHne penpoayKTMBHOMW cTpaTerMn: B  ycrnoBusX MNOBLIWEHHOW paguauuMmM HekoTopble
KMBOTHbIE MOIYT MW3MEHSTb CBOK PENPOAYKTMBHYK CTpaTervio, Hanpumep, yBenuuusas
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KONMYecTBO MOTOMCTBA MMM COKpallas MNPOAOIKUTENBHOCTL reHepauun. OTO MomoraeT MM
KOMMEHCMPOBaTb NOTEPU, BbI3BaHHbIE paavaumneil.

BaxHO OTMeTuTb, 4YTO ajanTtauuu K pagnaunun Moryt passimvyatbCA B 3aBUCMMOCTU OT BuUAa
XMBOTHOIO U ypOBHA pagnauunmn, ¢ KOTOPbIM OHU CTallkKUBaKTCA.

4.1.42 Kenc-3apaHue
4.1.42.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus

uccnedoesamesibCkux 3ada4y adekeamHO MocmaesieHHbIM UeJiIIM C y4emoM WUpPOKO20
noHUMaHus npogeccuoHanbHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MexoucyuniuHapHOM ypoeHe

Ne
3agaHusa

Kenc-3agaHune

1

B coBpemeHHOM BuotexHonorum npu co3gaHum JIC ocoboe Mecto OTBOAUTCH FEHHOW UHXEHEPWUMU,
CyTb TEXHONIOTMM KOTOPOM 3aKNo4aeTcsi B UCKYCCTBEHHOM COEAMHEHUU OTAeNbHbIX oparMeHToB
OHK in vitro ¢ nocneaywowum BBedeHueM wusonupoBaHHon [OHK B XMByO KNeTKy C Uenblo
nonyyeHnss pekoMOMHaHTHbIX GenkoB. [ns ocylecTBrneHusa 3Toro Heobxoaumbl onpeaeneHHble
YCIoBWs, Hanuume TpPaHCMNOPTHOro yctponctea Ans BHeceHus [OHK B kneTky npoayLeHTa,
ucnonb3oBaHue epMeHTOB ANSA BKNIOYEHMUS HOBOro reHa. [[eHHasi uHxXeHepust onepupyeTt Takmmu
NOHATUAMMN, KaK BEKTOP, PECTPUKTa3sbl, NIMMKME KOHLbl, CaWT Yy3HaBaHWs, Nurasbl, reH-mapkep,
KOMMETEHTHOCTb KMNETKW, 3K30H, MHTPOH.

C npeactaBneHHbIX 06LWMX NO3MLINIA MO FrEHHOW UHXEHEPUN CHOPMYMNNPYNTE KOHKPETHbIE YCIOBUS:
— pacwudpynTe MOHSATUE «BEKTOP» W MyTW €ro BBEAEHMSI B KMETKY; NpeanoxuTe epmMeHThl,
paboTatoLme B 3TON CUTyaLuu;

— MPeAnoXnTe TEXHUKY FreHHO-MHXXEHEPHOro SKCNepMMeHTa (cTagun);

— cpaBHUTe npouecc obpasoBaHua MPHK y aykapmnoT 1 npokapuoT.

OTBerT:

BekTop - 9TO HOCUTENb reHeTM4Yeckon uHOopMauMK, KOTOPbLIM MUCNONb3yeTCca Ons BBeOEHUS U
nepegaynM reHoB B KneTky. Bektopbl Moryt ObiTb nnasmugamu, BUpycamu WM  Opyrumu
MOIEKYNSAPHBIMU KOHCTPYKLNSAMMU.

BBefeHwve BekTopa B KNETKy MOXET NPOMCX0AUTb C MOMOLLbI0O METOA0B TpaHcopMaLmm, Taknx Kak
TpaHcdekuns (4ns aykapmoT) Unu TpaHcayKumna (4ns npokapumor).

depMeHThI, paboTatolime B STOWM CUTyauum, MOryT BKMuYaTbk pectpukTtasel (ang pesku [OHK),
nurasbl (ansa coeauHeHns AHK), n nonumepasbl (ana cuntesa AHK).

TexHuKa TeHHO-MHXEHEPHOro 3SKCMEpUMEHTa MOXeT BKovaTb B cebsa cTagmm KNOHWPOBaHUSA,
TpaHcdopMauuu, BolaeneHns n aHanuaa JHK.

Mpouecc obpasoBaHns MPHK y sykapuoT u npokapuoT oTnuvyaeTtcd. Y aykapuot, npe-mPHK
noaBepraeTcs ChnancuHry, B pesynbrate 4ero obpasyetrca MPHK. Y npokapuoTt, npouecc
o6pasoBaHua MPHK npoucxoaut 6e3 cnnarncuHra.

BO3HMKHOBEHME Takmx HOBbIX OUCUUMIMH, Kak reHOMMKa W NpOTEOMUKA, SIBNSETCA HaCTOSALLMM

npopbIBOM B 6Monorum 1 nveet 6onblloe 3Ha4YeHMe Npu co3haHuu HOBbIX, Bornee ahekTUBHBLIX

JIC. Ecnu reHomwuka o6oO3HayaeT COBOKYNHOCTb BCEX [EHOB oOpraHusma, TO MpoTeoMuKa

noapasymeBaeT COBOKYMHOCTb BCEX KaTanmuTUYeCKUX U CTPYKTYPHbIX BEnkoB B KneTke 3ykapuoTa

unu npokapmota. 3agada reHOMUK/ - NOMNHasi reHeTuYecKasl XxapakTepmucTMka UMEHHO BCEW KNeTKU.

"eHOMVKa NO3BONSAET Bblpa3uTb CYLLLHOCTb OpraHu3ma, ero BUoBble U UHOUBMAYASbHbIE OTNNYMS,

npeaBvaeTb peakumio Ha BHELWHWe BO34encTBUsA. [eHOMuMka uMMeeT CBOW  Krnaccudukaumio,

OTKpbIBaeT HOBble BO3MOXHOCTW ANiS reHoTepanuu, co3daHus HeTpaguumoHHbix JIC, Takmx, Kak

aHTMCMbICNOBbIE ONUIOHYKNeoTUAbl. B cBeTe npeactaBneHHOM KpaTkon nHdopmaumm npuseauTe:

— Krnaccudurkauuio reHoMukn ¢ o6o3HayeHnem COOTBETCTBYIOLLMX 3a4ay;

— BO3MOXHOCTM reHoTepanuu;

— CUTyaL N BO3MOXHOIO NPUMEHEHUSI aHTUCMbICIIOBbLIX ONTUFOHYKNEOTUAOB.

OrtBeT:

Knaccudukaums reHOMUKHN:

v'  CTpyKTypHasi reHoMWKa - MW3y4yeHuMe CTPYKTYpbl FeHoMa, BKM4Yash MocneoBaTenbHOCTb
HYKNeoTUO0B U OpraHn3aLmio reHoB.

v' OyHKUMOHAamNbHas reHoOMUKa - n3ydeHme pyHKLNUIA reHOB U X B3aMMOOENCTBUIA B KNETKe.

v/ CpaBHUTENbHAs reHOMWKa - CPaBHEHWE FeHOMOB pPa3fM4YHbIX OPraHM3MOB AN BbiSIBIEHMS
06LWUX M pasnNUYHbIX YepT.

v' MeTareHoMMKa - U3y4yeHne reHOMOB MUKPOOPraHM3MOB B 3KOCUCTEMAX.

B0o3MOXHOCTM reHOTEpanuu BKOYaoT:

v/ 3ameHa edeKTUBHbIX FeHOB 310POBbLIMU KOMUSIMU.

v/ BBegeHue reHoB, KOTOpble MOTYT YNyYLWNTb (OYHKLUUM OPraHoOB UIu TKaHEW.
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v TMopaBrneHne 3KCnpeccumn NaTonornYecknx reHoB.

v' Mopgudmkauusi reHoB NSt YCUNEHUs UMMYHUTETa K GONE3HSM.

AHTUCMBbICNIOBBIE ONUIroHykreoTnabl (ASO) MOryT ObiTb MCMOSBL30BaHLI B CNEAYOLWMX CUTYyaLUNX:

v' JleyeHue reHeTMdecknx 3aboneBaHuWn nyTeM ONOKUPOBAHWUSI SKCMPECCUM MaTONOrMYECKUxX
rEeHOB.

v" NHrnbumposaHue BupycoB nytem 6rnokuposarmsa nx PHK unu OHK.

v" NccnepoeaHus doyHKUMIA reHOB 1 6enkoB B nabopaTopHbIX YCIOBUSIX.

v/ B ka4yecTBe MHCTPYMEHTa ANsl U3y4eHMs MeXaHU3MOB FEHHOWN perynsiuum.

CoBpeMeHHbIn ckpuHUHT JIC npepnonaraet nonydeHve HoBbiX JIC, Gonee addeKTUBHbIX U

Be3onacHbix. CKPUHWHI Kak MeTo4 npegnonaraet NOUMCK M OTOOP MNPOAYLEHTOB, C MOMOLLbBIO

KOTOPbIX MOXHO nony4daTb HoBble JIC ¢ gocTaTtoyHOW CTeneHbld (OYHKUMOHaNbHOW aKTUBHOCTM,

onpegensiemon no 6Gnonornyecknm Tectam ¢ ganbHenLlen paclundpoBKON XMMUYECKON CTPYKTYpbI

N MexaHm3ama aencteusi. CKPUHMHI MOXHO MPOBOAUTbL B KIACCMYECKOM BapWaHTe UMW Ha FeHHOM

ypoBHe. [lpoaHanusupyite nocnegHue AOCTWKEHUSI FTEeHOMMKM M MPOTEOMUKM, MOMOorawlimve B

peLueHun npobnem nomcka HoBbIX 3P GEKTMBHBIX 1 6e3onacHbix JIC. B otBeTe ucnonbaynre:

— COBPEMEHHbIE AaHHbIE O MOCNEAHNX AOCTMXKEHUSX TEHOMUKU U MPOTEOMMUKN;

— MOHSAATME TAapPreTHOro CKPUHWUHrA;

— MeXAyHapoHble NporpamMmmbl NMOMCKa LU-reHOoB.

OrBeT:

CoBpeMeHHble OOCTMKEHUSA B TEHOMUKE N NMPOTEOMMKE BKIOYAKOT B Ce0s1 MHOXXECTBO MHHOBALUA U

TEXHOSOrMIA, KOTOPbIE MOMOratoT NMOHATbL N U3YYUTb FEHETUYECKUIA 1 OENKOBbLIA COCTaB OPraHM3MoB

Ha 6onee rnybokom ypoBHeE:

v' OcyllecTBneHne MOMHOro CEeKBEHWPOBAHMS TeHOMa pasfMyHbIX OpPraHWM3MOB, BKOYas
yenoBeka, 4YTO MO3BOMSET ny4ywe TMOHATb TeHeTU4eckme OCOOEHHOCTM W CBA3N C
3aboneBaHnsIMu.

v'  PasBuWTWE METOAOB CEKBEHWPOBAHMS HOBOIO MOKOSEHUS, TaKMX KaK MeTOoAbl CEKBEHMPOBAHMUS
OlHOM MOneKyrnbl, YTO No3sondeT 6bonee ahpPEeKTUBHO U TOHYHO U3yYaTb rEHOMbI.

v TpuUMeHeHMe TEXHOMOMNN NMPOTEOMUKN ANsi U3y4eHust 6EnKoBbIX NPOgUIeN KNeTok U TKaHeNn,
BKIMOYasd MeTobl Macc-CNekTpoMeTpum 1 aHanu3a 6enkoBbIX B3auMoeNnCTBUN.

TapreTHbll CKPUHUHI - 3TO METOd, KOTOpbliA MCNONb3yeTca Ansg nomcka W UccrneaoBaHud

B3aMMOAENCTBUS Mexay OGuomonekynamu, TakMMm kak 6enku, u manbiMyM MOSeKyraMu, KoTopble

MOryT ObITb MOTEHUMamNbHbIMA NIEKAPCTBEHHBIMWU MpenapaTamu. TapreTHbIi CKPUHUMHE NMO3BOMNSIET

BbIIBUTb MOJIEKYSbl, CMOCODOHbIE MOAYNMPOBATb aKTUBHOCTb OENKOB-MULUEHEW, YTO MOXET

NpUBECTU K pa3paboTKke HOBbIX JIEKApPCTB.

MexayHapoaHble nporpamMmMbl NMOMCKa LLU-FTEHOB BKIOYAOT B CEOS COBMECTHbIE YCUIUST YYEHbBIX U3

pasnuyYHbIX CTpaH 4SS UCCIeLOBaHWsl TEHOB, CBSA3aHHbLIX C HacneacTBEeHHbIMM 3aboneBaHusMMU.

Hanpumep, npoekt "Human Genome Project" 6bin ogHon wu3 nepBbiX MaclUTabHbIX

MEeXAyHapOAHbIX MporpamMm, Lenbld KOTOPOoro Obino MOMHOE CEKBEHMPOBAHWE YErOBEYeCKOro

reHoma. Takke CyLecTBYIOT MporpamMMbl, HanpasBfeHHble Ha MOUCK [EeHOB, CBSA3aHHbIX C

pasnuuHbiMK 3aboneBaHuAMK, TakMMW Kak pak, OonesHu cepaua M HenpoaereHepaTUBHbIE

3abonesaHus.

CyLLecTBYIOT BrofHe onpegeneHHble TpeboBaHWs W yCcnoBus OnNs CO3OaHWs W pas3BUTUS
ouoTtexHonormdeckoro npowmssogctea JIC. B uacTtHocTn, 31O KacaeTcs npobGrnembl Bbibopa
B1oobbekToB AN MacwTabmpoBaHns NMPoOM3BOACTBaA. MIMEITCS CyLLeCTBEHHbIE Pasnuyuns Mexay
OVKUM  LUTaMMOM W MPOMBbIWIIEHHBIM WTamMoM. LTtamm obnagaer BMAOMHE KOHKPETHbIMM
CBOWCTBaMW MPUPOOHOro XxapakTepa, a NPOV3BOACTBEHHbLIW MpoLecc umeeT cBou TpeboBaHusA K
aToMy wTammy. CyLiecTBylOT CNOCOObI BO3AEWCTBUS HA OVKUN LITAMM C LeSbio yAO0BNEeTBOPEHMS
TpeboBaHun npounssoacTea JIC. MNMpoaHanuanpyiTe JaHHYK CUTYaLMO C TOYKU 3PEHMS:

— npeacTaBneHns 0 Moo BLEKTE U ero PYHKUMSIX;

— COOTBETCTBUS CBOWCTB npopyLeHTa TpeboBaHmnsim npoussogcTtea JIC n npobnem 6e3onacHocTn
npu paboTe ¢ npoayLeHTaMy;

— TNPUMEHEHNs KOHKPETHbIX MEeTOAOB npeobpa3oBaHus ©OMOOOBLEKTA [AOnsi  OarnbHEnLero
MCMNonb30BaHNs ero B Co3aaHum HOBbIX npoayueHTos J1C.

OrtBeT:

BrMOOOBEKT - 3TO XKMBOW OpraHMaM WM ero YacTb, KOTOPbIA Mcnonb3yeTcs B GUOTEXHONOMMK Ans
npon3BoAcTBa NnekapcTBeHHbIx cpeacts (JIC) nnn apyrnx npoaykros. dyHkuun 6uoobbekTa MoryT
BKITHOYaTb NPOM3BOACTBO 6enkoB, (PEPMEHTOB, METABONMUTOB UMW APYINX MNONE3HbLIX COEANHEHWIA.
MpoayueHTbl B npon3BogcTee JIC [oSmKHBI COOTBETCTBOBATL ONpeAeneHHbIM TpeboBaHUSIM, Takum
Kak:

v/ BbICOKasi NPOM3BOANTENBHOCTb HY>KHOrO NPOAYKTa.

v" YCTOMYMBOCTb K YCMOBMSIM NPOM3BOACTBA M BO3MOXHOCTb MacLuTabupoBaHusl npoLecca.

v/ BesonacHOCTb AN OKpy»KatoLLen cpefbl U 300p0Bbs pabOTHUKOB.
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OpHako, npu paboTte ¢ npogyueHTaMu MOryT BO3HUKaTb Npobnembl 6€30nacHOCTH, Takne Kak puck

3apaxeHusi paboTHUKOB MH(PEKLMOHHBIMU areHTamun, BO3MOXHOCTb HexXenaTenbHoro Bo3gencTems

Ha OKpYXaloLLylo cpeay Uiy noTeHumnanbHble PUCKM ONs 340POBbS YerloBeka npu UCMONb30BaHNM

Mofy4YeHHbIX NPOAYKTOB.

[ns cosgaHus HoBbIX NpoayueHToB JIC MOryT NPUMEHATLCA pas3fnuyHble MeToabl Npeobpa3oBaHus

OnoobbeKTa, Takme Kak:

v' TeHeTuyeckass WHXeHepust Ons BBEAEHUS WNU MoAMMUKAUUW TFeHOB, OTBETCTBEHHbIX 3a
NPON3BOACTBO HY)XHOIO NPOAYKTa.

v' MeTodbl cenekuMm U MyTareHesa AnNS NOMyY4EeHMs  WTAaMMOB C  YNyYllEeHHbIMU
NPOM3BOACTBEHHbLIMW CBOMCTBaMM.

v' Mcnonb3oBaHue hepMeHTOB U OUOXMMWYECKUX peakuuid Ans yBenuuyeHusl Bbixoda LEeneBoro

npoaykTa.
v' TpumeHeHne OGuoMHGOPMAaTMKM [ONs aHanuM3a W ONTUMU3ALUM  TEeHEeTUYECKUX NyTei
Mpov3BOACTBA.
5 Kak n3BecCTHO, NMpu MCMONb30BaHWM KIETOYHOM MHXEHEepPUWU MpU CO34aHWM HOBbLIX MPOAYLIEHTOB

LUMPOKO MPUMEHSIOT METOAMKY MPOTO-MIacTUpOoBaHMs (MOMy4YeHUs NPOTOMNMAacToOB) Kak MpoLece
KOHCTPYKUMM TMOpUOHbBIX CTPYKTYp. B nnaHe pelueHunst 3agaym nonyyeHns HOBbIX NPOOYLIEHTOB Kak
NCTOYHMKOB HOBbIX JIC npegnoxure:

— CXeMy NnonyyYyeHus NpoTonnacToB U rMBPUAHBLIX CTPYKTYP;

— YCIoBWsI COXpaHeHWsi NPOTOMNMNacToB.,

— KOHEYHbIe Lienun, JoCTUraemble C MOMOLLIbIO NPOAYKTOB rMBpuaHON Npupoabl.

OtBerT:

Cxema nony4eHus NpoToNIacToB U rmMOpuaHbIX CTPYKTYP BKIoYaeT B cebs cnegyowmne atansi:

v' /3Bne4YeHne KNeToK N3 pacTUTENbHOrO UMK XXMBOTHOFO MaTepuana.

v/ O6paboTka KNeToK pacTUTENbHOIO WU XMBOTHOMO MaTepuaria pacTBOPUTENEM, KOTOPbIN
paspyllaeT KneToYHble CTEHKM U MeMbpaHbl, YTOObl MOMy4YUTb NPOTONNACTbI - FOMble KMeTKU
©e3 KNeToYHbIX CTEHOK 1 MeMBpaH.

v/ CnvsiHMe NpOTOMNMacToB pasHblX BUAOB C MOMOLLbI DUNYECKUX UIIN XMMUYECKMX METOLOB,
YTOObI NONYYUTb rMOPUAHBIE CTPYKTYPHI.

YcnoBusi coOXpaHeHMsi MPOTOMMacToB MOryT BapbMpOBaTbCA B 3aBMCMMOCTM OT TuMa KMETOK U

ucnonb3dyembix meTogoB. OGbIYHO MPOTOMNACTbl XPaHATCA B CrieuManbHbIX cpefax, CoaepXKalimx

nuTaTenbHble BELeCTBa, FOPMOHbI U aHTUOMOTUKM ANS npefoTBpalleHus pocTa Oaktepun u

rpnbKoB.

KoHeuHble uenu, pocturaemble C MNOMOLLLIO MPOAYKTOB TMOPUOHOW MpUpOAbl, MOryT ObiTb

pasnuMyHbIMU B 3aBUCUMOCTM OT obnacTtun npumeHeHus. Hanpumep, B pacteHneBoacTee rubpraHbie

pacTeHMs MOryT WMETb YrydlleHHble COPTOBble XapakTepUCTUKW, Takme Kak MnoBblLLEHHas

YCTOMUYMBOCTb K GONE3HsM 1 BpeauTensaM, yBEMNMYEHHbIA ypoxan 1 nydllee KavyecTso nnoaos. B

MeauumMHe rubpuaHble CTPYKTYpPbl MOMYT WMCMNONb30BaTbCHA AN CO3[4aHMs HOBbIX JeKapCTB,

Hanpumep, NyTeM CRUSHUSA KNeTOK pasHbiX BUAOB ANS CO34aHWUs rMBpuaHbIX aHTUTen, KoTopble

MOryT BbITb Bonee agppekTuBHLIMUM B 6opbbe ¢ onpeaeneHHbIMu 3aboneBaHnsIMm.

«Cuctema XACCI1 B nuwieBbIX NpOU3BOACTBaX»

4.1.43 TecTbl (TecTOBbIE 3a4aHUs)

4.1.43.1 [Ke-6 CnocobeH coeepweHcmeogamb mMexHO/I02UYecKue rnpoyecchl
npou3zeodcmea, nodbupamb, ucrnosib3ogamb U OUeHueamb [POA08OJSILCMEEHHOE
cbipbe, nuuwjeeble dobaeku u ynyqdwumenu 0ns paspabomku u npouseodcmea HOBbIX
eudoe npodyKkmoe numaHusi

Ne TecTtoBoe 3ajaHune C BapnaHTamMmum OTBETOB U NpaBUlibHbIMM OTBETaMU
3agaHuna
1 Ckonbko ypoBHel gokymeHTaumm onpegensiet CMK:
A. OguH
B. Ba
C.Tpu
D. YeTbipe
2 Psa B3anMOCBA3aHHbIX UM B3aUMOLENCTBYHOLLNX BUOOB AEATENBHOCTH, NpeobpasyoLmnx
BXOZHbIE AaHHbIE B BbIXOAHbIE AaHHbIE 3TO:
A. Ayaut
B. Mpouecc
C. KoHTponb
D. Cuctema meHem)KMeHTa
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3 Mpouenypa aTo:

A. JencTBue TpeTbeln CTOPOHbI, AOKa3blBaOLLME, YTO NPOAYKLUSA, NPOLIECC MW YCIyra NpOoLUn
npouecc naeHTndmkaumm

B. onpepeneHHbIM cnoco6 BbINONHEHUA [eATeNbHOCTU UMK npouecca

C. MHCTPYKUMSI ANsi onpegeneHHoro paboTHMKa

D. BCce ykaszaHHOE BEPHO

4 Pucku ona onpenenennst KpUTUYECKMX TOYEK KOHTPOMSA MOTyT BbiTh:
A. Buornornyeckue, msnyeckne, CaHMTapHble

B. Buonoruyeckue, husnyeckne, xummyeckue

C. Xumnueckne, punsndeckune, NMMYHOCTHbIE

D. CaHuTapHble, HOpMaTUBHbIE

5 Kputuyeckas Touka koHTpons (KTK)

A. 3annck KoHTponupytoLLero obopyaosaHus

B. MecTo npoBefeHunsa aHanusa

C. MecTo npoBeaeHust KOHTPONs ANA nAeHTMdUKaLMmM onacHoro gakropa u (Mnu) ynpasneHus
PUCKOM.

D. Kputepui, pasgensiowmm AonycTuMbie U HeAONYCTUMbIE 3HAYEHUSI KOHTPONUPYeMOWn
BeNNYUHbI.

4.1.44 Bonpocsl

4.1.44.1 [Ke-6 CnocobeH coeepweHcmeogeamb mMexHOJ/I02UYecKue rmnpoyecchl
npouszeodcmea, nodbupamb, ucCnoO/b308amMb U oOUeHUeamb MPOO08OJSILCMBEHHOEe
cbipbe, nuuwjeeble dobaeku u ynydwumenu 0ns paspabomku u npoussodcmea HOBbIX
eudoe npodyKkmoe numaHusi

Ne HanmeHoBaHune Bonpoca
3apaHusa
1 CaHuTapHo-nokasaTternbHble MUKPOOPraHU3Mbl B Cbipbe U NMULLLEBBLIX NPOAYKTaxX

OtBeT: CaHutapHo-nokasartenbHble MukpoopraHuambel (CIM) — MUKpOOpraHuambl, MOCTOSIHHO
obutarLlme B €CTECTBEHHbLIX MOMOCTAX Tena 4YenoBeka W KUBOTHLIX. ABMAKTCA UHAMKATOpPamu
CaHUTapHO-MMKPOBMONOrMYECKOro COCTOSIHUSA Chipbsi U MULLEBLIX NPOAYKTOB. OHN He 0bA3aTensHO
BbI3bIBalOT 3aboneBaHnsi, HO WX MPUCYTCTBME MOXET CBUOETENbCTBOBATb O HENpaBWiIbHOMN
06paboTke Unn 3arpssHeHMM nNpoaykTa. Hekotopble 3 Hambornee pacnpocTpaHeHHbIX CaHUTapPHO-
nokasaTesibHbIX MUKPOOPTraHN3MOB BKITHOYAIOT:

KuiueyHble konmdopmHble 6akTepun: JTo rpynna 6akrepuii, KOTopble 0ObIYHO HACENSAIOT KULIEYHMK
NOAEN W XKMBOTHbIX. VX NMpUCYTCTBME B Cbipb€ WM MULLEBLIX MPOOYKTax MOXET yKasbiBaTb Ha
BO3MOXHOE 3arpsis3HeHmne hekanuamu.

CTadnnoKkokkn MOryT ObITb MPUCYTCTBYIOLLMMMN HA KOXE MOAEN U XUBOTHLIX. HekoTopble TaMmbl
MOTYT BbI3blBaTb MULLEBOE OTPAaBIEHME, MOITOMY MX OOHapy>XeHWe B MPoayKTax MOXET yKa3blBaTb
Ha BO3MOXXHOE 3arpsi3HeHue.

MaTtoreHHble rpubbl poga Aspergillus u Penicillium: 3Tn rpnbbl MoryT npov3BOAMTb TOKCUHBI,
KOTopble MOryT OblTb OnacHbiMM AN 300poBbs. VIX OOHapyXKeHue B Cbipbe WU MULLEBbIX
NpoAyKTax MOXeT yKa3blBaTb HA BO3MOXHOE Hannyne niecHeBbIX 3arpsa3HeHNI.

Salmonella spp. canbMoHennbl - 3T0 6akTepun, KOTOpble MOTYT Bbi3biBaTb CEpPbe3Hble MULLEBbIE
oTpaBneHus. VIx obHapyXeHve B NpodyKTax ykasbiBaeT Ha BO3MOXHOE 3arpsi3HeHve doekanmsmu
U HENPaBUIbHYHO TMIMEHY MPU NPOU3BOACTBE.

Listeria monocytogenes: Jluctepum - 3710 OakTepun, KOTOpble MOryT BbI3blBaTb JMCTEPUOS,
cepbe3Hoe 3aboneBaHue, 0COBEHHO Yy BepeMeHHbIX XEHLUMH U Nuy ¢ ocnabneHHoW MMMYHHOW
cuctemon. Nx obHapyxeHue B NpoaykTax MOXeT ObITb MPU3HAKOM HENPaBUSIbHOIO XpaHEHUs Unm
3arpsi3HEHUS.

Hanuuve caHuWTapHO-nokasaTenbHbIX MWKPOOPraHM3MOB He BCerga o3HavaeT, 4TO NpoAyKT
Hebe3onaceH pna  ynotpebneHusi, HoO TpebyeTcs panbHeMWwas OueHKa W NpUHATUE
COOTBETCTBYHOLUX MEP NPEAOCTOPOXKHOCTMU.

2 MeToabl aeHTUdUKaLnm caHmTapHo-nokasaTenbHbIX MUKPOOPraHN3MOoB

OtBeT: CyllecTByeT HECKOMbKO  MeTOAOB  uAeHTMdUKaUMM  caHUTapHO-NokasaTerbHbIX
MUWKpOOpraHuamoB. HekoTopble n3 Hanbonee pacnpocTpaHEeHHbIX METOAO0B BKIOYAIOT:
Baktepuonornyeckme metogbl: OTM METOAbl BKMHOYAKT BblpalliMBaHWE MWKPOOPraHM3MOB Ha
nuTaTenbHbIX Cpedax W Mocrnefywlwyld  MaeHTMuKaumMi no  ux  MopdONOrnmyYecKmM,
oroxumMmnyeckum n U3NONOrMYECKUM CBOMCTBaM. Hanpumep, Ons MAeHTUUKAUUN KALLEYHbIX
KonnopmMHbIX BakTepuii MCMnonb3yeTcsl MeToq KONMYECTBEHHOro onpefeneHust KonmgopMHbIX
€[VHUL, B CbIpbe UNKN NPOAYKTE.

MonekynsapHble MeToAabl: OTW METOAbl OCHOBaHbl Ha aHanuse reHeTU4eckon uHdopmaLmu
MUKpoopraHmaMoB. OHUM BKNOYAT nonumepasHyo LenHyto peakumio (MNLP), cekseHnposanue JHK
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W gpyrme MeTofbl, KOTopble MO3BOMISOT TOYHO ONpPedenvTb BUA WKW LITAaMM MUKPOOPraHusma.
MonekynsipHble MeToAbl 06nafatoT BbICOKOW YYBCTBUTENBHOCTLIO U CNELUMUYHOCTbIO.
NmmyHonornyeckne metoabl: ATM METOAbl OCHOBaHbl HA OBHAPYKEHWUN aHTUrEHOB UNN aHTUTEN K
MMWKPOOpraHM3Mam. OHu BKIOYaKOT UMMYHO(EPMEHTHBIN aHanus (NDPA),
UMMyHOXpoMaTorpaduyeckme TecTbl U ApyrMe MeTodbl, KOTOpblE NO3BOMSOT BbICTPO OOHAPYXUTb
Hanuume onpeneneHHbIX MUKPOOPraHN3MOB.

BbicTpble TecTbl: CyllecTBYIOT Takke KOMMEPYECKM [OCTYMHble ObICTpble TecTbl, KOTOpble
No3BOMST OLICTPO U NPOCTO OOHAPYXUTb HanMuMe CaHUTapHO-MoKa3aTeNbHbIX MUKPOOPraHM3MOB
B npoayktax. 3OTU TecTbl MOryT OblTb OCHOBaHbl Ha pasHbIX MpUHUMNAx, TakUxX Kak
UMMYHOXpoMaTorpadus Unu naTekc-arrnoTUHauUus.

Bboibop MeToga wuaeHTUdMKaUMM  3aBUCUMT OT  KOHKPETHOrO MUKpoopraHuama, Tpebyemon
YYBCTBUTENLHOCTM U JOCTYMNHOCTU 0O0PYAOBaHMS.

O6nactb npumeHeHusa XACCI1

OtBeT: XACCI1 (Hazard Analysis and Critical Control Points) - aTto cuctema ynpaBneHusi
©e3onacHOCTbIO MULLEBBIX MPOOYKTOB, KOTOpasi MCMONb3yeTcs Ans WMAEHTUMUKALUKW, OLUEHKN U
KOHTPOMNS PWCKOB, CBSA3aHHbIX C MPOU3BOACTBOM, XPaHEHWEM M PacnpOCTPaHEHUEM MULLEBbIX
NPOAYKTOB.

O6nactb npumeHeHus XACCI1 BkroyaeT:

MpoussoactBo nuwieBbix npogyktoB: XACCIT wmoxeT OblTb MNPMMEHEH Ha BCex aJTanax
Npon3BOACTBA MULLEBBIX MPOAYKTOB, OT MPUEMKM Cbipbsi 4O roToBOW npogykumn. OH MOXeT NOMOYb
npegoTBpaTUTL 3arpsi3HEHUE MPOAYKTOB MUKPOBamu, TOKCUYECKMMWM BELLeCTBAaMU WM OpYrMMu
OnacHOCTAMM.

PectopaHHbin 6usHec: XACCIT moxeT ObiTb NPUMEHEH B pecTtopaHax WU Apyrux npeanpuatusix
obLeCcTBEHHOTO NUTaHWs ans obecneveHuss Ge3onacHOCTM NuueBbIX NpoayktoB. OH MoXeT
NoMoYdb NpefoTBpaTUTL Nepefady MHAEKUUA Yepes nuuly 1 obecnevnTb NpaBUNbHOE XpaHeHWe U
NpUroToBrieHNe NPOAYKTOB.

TpaHcnopTmpoBka n xpaHeHune: XACCI1 MoXeT ObITb NPUMEHEH NPW TPAHCNOPTUPOBKE N XPaHEHUN
NMLWeEeBbIX NPOAYKTOB, YTOOLI NPeAoTBpaTUTh NOBPEXAEHUE MPOAYKTOB Y COXPaHUTb NX KA4ECTBO.
MexayHapogHasa ToproBns: XACCI1 saBnseTcsa MexXayHapogHbIM CTaHOapTOM ©e3onacHOCTU
NLWEeBbIX MPOOYKTOB, MO3TOMY OH MOXeT ObiTb MCMoNb3oBaH AN obecneyeHus COOTBETCTBUS
TpeboBaHNAM MexayHapOAHON TOProBw.

locynapctBeHHbI koHTpornb: XACCIT ucnonb3yeTcs rocy4apCTBEHHbIMW OpraHamu KOHTPOns
KayecTBa MNULLEBLIX NPOOYKTOB AN NPOBEPKN COOTBETCTBMS MNPOU3BOAMTENEN U MOCTaBLLUKOB
TpeboBaHnsiM 6€30MacHOCTY NULLEBBLIX NPOAYKTOB.

OcHoBHble acnekTbl koHuenuun XACCI

OtBeT: OcHoBHble acnekTbl koHuenumn XACCI1 (Hazard Analysis and Critical Control Points)
BKITHOYAIOT:

AHanns onacHocTen (Hazard Analysis): 3To npouecc naeHTUgmKkaLmMm n oLueHKN NoTeHUMarnbHbIX
OMacHOCTEN, KOTOPble MOryT BO3HWKHYTb Ha KaXdOM 3Tane Mpou3BOACTBA, XPaHEHUs W
pacnpocTpaHeHusi NUWeBbIX NPoAyKToB. OnacHOCTM MOryT BbiTb GMONOrMYECKUMU, XMMUYECKUMU
Unu msnyeckumu.

OnpepeneHne KpUtnyeckux KoHTposbHbix Tovek (Critical Control Points): 3to warn B npouecce
Npou3BOACTBA, HA KOTOPbIX MOXHO MPUMEHUTb KOHTPOSbHbIE Mepbl ANs NpefoTBpalleHus,
YCTPaAHEHMST UIN CHWKEHUS onacHocTel. Kputudeckne KOHTPOSibHblE TOYKM OBOLIYHO CBSA3aHbI C
dhakTopamu, KOTopble MOTyT MOBMNUATL HA 6e30MacHOCTb NULLEBLIX NPOAYKTOB.

YcraHoBneHne kputudeckmx npegenos (Critical Limits): 3To npegenbl, koTopble onpeaensoT
OOMyCTUMbIE 3HAYeHWst AN NapaMeTpPoOB KOHTPOMS Ha KPUTUYECKUX KOHTPOISbHbLIX TOYKaX.
Kputuyeckne npegensi Moryt ObiTb CBSi3aHbl C TEMMepaTypon, BPeMEHeM, BnaxHOCTbio, pH u
apyrmmm doaktopamu.

YctaHoBnenne MoHuTopuHra (Monitoring): OTo cucTematnyeckoe HabnwgeHne u M3MepeHue
napameTpoB KOHTPOMSl Ha KPUTUYECKUX KOHTPOSbHbIX TOYKaX AN obecneyvyeHunsi X COOTBETCTBUS
YCTAHOBMEHHBbIM  KpUTMYEeCKMM npegernam. MOHWMTOPUHI MO3BOMSET paHHee OBHapyXeHue
noTeHuManbHbIX NPOBAeM M NPUHATME KOPPEKTUPYIOLLX MEp.

YctaHoBnenne koppektupyowmx agencteui  (Corrective Actions): 3To pgenctBusi, KoOTopble
HeOOXOAMMO MpeanpuHNATbL, €CNM  MOHWUTOPWHI MOKa3biBaeT OTKIIOHEHWE OT YCTaHOBMEHHbLIX
KpuTudecknx npepenos. KoppekTupytowme [eNcTBUMS [OSKHbI ObiTb Hagnexawum obpasom
33J0KYMEHTUPOBaHbI U peanuaoBaHbl 45151 BOCCTaHOBNEHNs1 6e30NacHOCTM NULLEBBLIX NPOAYKTOB.
YcTaHoBneHne cuctembl AokyMeHTauum n Bepudmkauum (Documentation and Verification): 3910
npoLecchl YCTAHOBIEHWUS M MOJAepXaHus [OKYMeHTauun, KoTopasi OMWChIBAeT BCE acrnekTbl
XACCTll-cuctembl, a Takke npoBedeHME NpPOBEPOK W ayauToB ANd  NOATBEpXAeHUs
AP PEKTUBHOCTU CUCTEMBI.

KoHuenumst XACCIT ocHoBaHa Ha nNpuvHUMNAX Hay4YHOro nogxoda v npefoTBpalleHus npobnem, a
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He Ha WX ucnpaBneHun nocrie BO3HUKHOBEHUA. OHa ABNAETCA cucTemMaTU4eckUM MOAXOAOM K
obecrieyeHnio 6e30MacHOCTVM MULLEBbLIX MPOAYKTOB Ha KaXdoM aTane uX Npou3BOACTBA U
pacnpocTpaHeHus.

5 MoHATne kpuTuveckmx Touek koHTpons (KTK)

OtBeT: Kputuyeckne Toukun koHTpons (KTK) - aTo warn B npoLecce npousBoACTBa, Ha KOTOPbIX
MOXHO MPUMEHUTb KOHTPOJSIbHbIE Mepbl AN MpefoTBpalLeHUsl, YCTPaHEHUSI WU CHWXKEHUS
OonacHOCTen, CBA3aHHbIX C 6€30MacHOCTBLIO0 NULLIEBBIX MPOAYKTOB.

KTK - 31O KnoyeBble 3Tanbl NMPOWM3BOACTBA, Ha KOTOPbLIX HEOOXOAMMO 00ecneynTb KOHTPOIib
napameTpoB, KOTOpble MOryT MOBAUATbL Ha Ge3onacHOCTb NpoaykTa. Hanpuvmep, aTo MoXeT 6bITb
KOHTpONb TemnepaTypbl NPW XPaHEHUW WKW MPUTOTOBIIEHUU MUK, KOHTPOMb YpoBHS pH wnu
BNaXHOCTU, KOHTPOINb CoAepXKaHns onpeaerieHHbIX XMMUYECKUX BELLEeCTB U T. 4.

KTK pomkHbl ObITb onpefeneHbl B pamkax CUCTEMbl ynpaBreHusi 6e30MacHOCTbI0 MULLEBbLIX
npoayktoB (XACCIT), koTopasa no3sonsieT naeHTnuULMpoBaTh, OLLEHUTb U KOHTPONMPOBATb PUCKM,
CBsi3aHHbIE C NPOU3BOACTBOM U pacnpoCTpaHeHUeM NULLIEBbIX NPOAYKTOB.

KoHTpornb Ha KTK MoxeT BKMAYaTb MOHUTOPMHI MNapamMeTpoB, YCTAHOBMEHWE KPUTUYECKUX
npegenoB Ans napameTpoB KOHTpons, pas3paboTky npoueayp no ynpaeneHuio CCP, a Takke
npoBedeHWe perynspHo NPOBEPKM W aHamu3a [AaHHblXx And obecneyeHuns 3dEKTUBHOCTU
KOHTPOMbHbIX Mep.

4.1.45 Kenc-3apaHue

4.1.45.1 [Ke-6 CnocobeH coeepuwieHcmeosamb mMexHOJ/I02U4YecKue Mnpoyecchl
npouszgodcmea, nodbupamb, ucnosib308amb U oOUeHusamb MPOO08OJSILCMBEHHOe
cbipbe, nuuwjeeble dobaeku u ynydwumenu 0ns paspabomku u npou3eodcmea HOBbIX
eudoe npodyKkmoe numaHusi

Ne Kenc-3agaHune
3a4aHn4a
1 C 1968 roga B Hawen cTpaHe [OeWcTByeT aBTOMAaTU3UPOBAHHbLIA OTPACreBON MOHUTOPWHI,

obecneunBaowmn MHgopMauuo 06 ypoBHSAX NECTUUMAOB B MNpOAyKTax nuTaHus. Pesynbratbl
MOHWTOPUHIra MnocrnedHMX neT MoKasbiBalT BO3pacTaHue o6Llero copepXaHus necTuuugos B
NpoAyKTax pacTUTENBHOMO M XXMBOTHOMO NMPOUCXOXAEHUS, BKMoYas pbidy. B 6onbHMLY nocTynunm
nauvMeHTbl C npusHakamu oTpaBnexus. WccnepoBaHus B OOnbHWLE Mokasanu OTCYTCTBUE
OoTpaBneHns MMKpOGHoro nponcxoxaeHus. Onpoc 60MbHbLIX BbISIBUI, YTO OHM ObINKU Ha pbibanke Ha
bepery KybaHckoro BoAoXpaHunuwia, Hedaneko oOT CenbXxo3yroaMi W enn  yxy u3
CBEXEBbINOBMEHHON pPbIObl. AHanM3 OCTaTKOB BbINTOBMIEHHOW pbiObl, CAAHHOW Ha 3KCNepTu3y,
BbISIBUIT BbICOKUI YPOBEHb NecTuumnga npomeTpmHa B konnyectse 0,23 mr/kr. HazoBuTe BO3MOXHbIN
WUCTOYHMK 3arpsi3HeHUss BOAbl B BOAOXPaHMIMLLE AaHHbIM NEecTUUMAOM, MNpaBOMEPHOCTb
NPVYMEHEHNS ero B CEMNbCKOM XO35INCTBE M €r0 TOKCUYECKME BO3MOXHOCTMU.

OrtBeT:

Mectuumg NPOMETPUH ABNAETCA NUPETPOUAHBIM MHCEKTMLUOOM, KOTOPbIM LUMPOKO UCMOfMb3yeTcs B
CenbCKOM X03ancTBe Ans 60pbbbl C HACEKOMbIMU-BPEOUTENAMM, TAKUMU KaK MyXu, KOMapbl, KneLiu
n apyrve Hacekomble. lMpuUMeHeHMe NpPOMETpPMHA B CENbCKOM XO3SMCTBE OObLIMHO CBS3aHO C
obpaboTkon nonew, cagos, OropoAoB U APYrMX CENbCKOXO3ANCTBEHHBIX YrOONN.

NcTouHMK 3arpsisHeHnst Boabl B BOAOXPaHUNULLE NECTULMAOM NPOMETPUHOM MOXET ObITb CBSA3aH C
HecobnaeHeM NpaBui NPUMEHEHMS JAaHHOMO NecTMunaa B CENbCKOM X03sIcTBE. BO3MOXHO, 4TO
npu 06paboTke CEeNbCKOXO3SINCTBEHHbIX YroAuWi NecTuuma nonan B BoAYy BOAOXpPaHUNMLLLA B
pesyrnbTaTe CTOKa C Nnosew unu B pesynbTaTe HeNpPaBUilbHOrO UCMOSbL30BaHNS NecTuumaa.
lMpomeTpuH 06nagaeT BbICOKOM TOKCUYHOCTBIO AMs pblib M APYrMX BOAHbIX OPraHvM3moB, MO3TOMY
ero nonagaHve B BOOOEM MOXeT MPUBECTM K OTpaBneHuto pbibbl. [locnegytouiee ynotpebnexune
Takon pbIObl MOAbBMU MOXET MPMBECTM K OTpaBrieHuMo yenoBeka. CUMNTOMbI OTpaBrieHMS
NPOMETPMHOM MOTYT BKIOYaTb T[OMOBHYIO ©O0Mb, TOLWHOTY, PBOTY, PacCTPOMCTBO Xenyaka,
cnabocTb, rONOBOKPYXEHWE, anneprnyeckne peakuum n gpyrme HeratvBHble NOCNEeACTBUS.

Takum oOpasoM, B [JaHHOMW CUTyauuM BO3MOXHbIM WCTOYHMKOM  3arpsi3HEHWst BOAbl B
BOLOXPaHWUMNMLLE NeECTULNAOM NPOMETPUHOM SIBMNSIETCHA €ro UCMONb30BaHNE B CENbCKOM XO3SIACTBE,
a NPaBOMEPHOCTb €ro NPUMEHEHUSI MOXET ObiTb HapylleHa M3-3a HeJOCTAaTOYHOrO KOHTPOns 3a
npoueccomMm o06paboTkM Nonen.

2 [na coxpaHeHus OKpacku MULLEBLIX MPOAYKTOB WCMOMb3YIOTCA pasnuyHble cTtabunusaTtopsl
okpacku (cukcatopsl). B nx yncno sxogat Hutpat HaTtpus (E251 ) v HUTPUTBI kanusa u HaTpus
(E249 n E250), koTopble UCMOMb3YTCA B TEXHOMOIMW W3rOTOBMEHUSA MSACHbLIX MPOAYKTOB, rae
obpasylwuncs HUTPO3oMMOrNobnH  obecneymBaeT HeoOXOAMMbIA  TOBapHbIA  LBET, He
M3MEHSIIOLMINCA Npu TennoBown obpaboTke u xpaHeHun npoaykTa. lNokynaTenb B cynepmapkeTte
Kynun konbacy SpKO-KpacHOro MSsICHOTO LBeTa, Yepe3 HEeCKOIbKO YacoB Mocfe nprvemMa OH
NMOYyBCTBOBan HedOMOraHve, TOLWHOTY, cepguebueHve, Havyanacb gvapes. B 6onbHuue Bpay
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KOHCTaTMpoBan y Hero nuuesoe oTpasneHune. O6pasey M3 gaHHOW napTum konbackl 6bin caaH B
aKkkpeguToBaHHyo nabopaToputo Ha aHanua. Ha MapkvpoBke konbackl ObinM yKasaHbl NULEBbIE
pobasku: E251 (HuTpat Hatpusi), a Tawke E300 (ackopbuHoBasi kucroTa). AHanm3 nokasan
KOHLEHTpaLUuio HUTPUTOB B NepecyeTe Ha HUTPUTUOH B konnyecTBe 70Mr/kr. YKaxuTe BO3MOXHbIe
NpuYMHbI OTpaBneHus naunenTa u MOK HATPUTOB B NnLLEBBLIX NPOAYKTaX (MACHbIX).

OtBerT:

MpuymHOW OTpaBneHns nauneHTa Morno 6biTb NpeBbieHne 4ONYCTUMOW KOHLEHTpauum HUTPUTOB
B konbace. HUTpuTbl, Takme kak HUTpaT HaTpua (E251) n HuTpuThl kanusa n Hatpus (E249 n E250),
UCNOSb3ylTCA B MSACHOW MPOMbILUNEHHOCTU ANsi COXPaHEHUs1 OKPacKM U yryylleHUst BKYCa MSICHbIX
npopykToB. OgHaKo, BbICOKME KOHLEHTPaLUN HUTPUTOB MOTYT ObITb TOKCUYHBIMU 4118 YeroBeka.
MAK (npegensHO gonycTuMas KOHLEHTpaUusa) HUTPUTOB B MULLEBbLIX NPOAYKTax ycTaHaBNMBaeTCcs
B 3aBMCUMOCTM OT KOHKPETHOro nNpoaykra u perynupyetcs 3akoHogaTtensctsoM. O6biuHo MOK ans
HUTPUTOB B MSACHbIX NpoaykTax coctaenseT 150 mr/kr.

Bbicokasi KOHLEHTpaUWs HUTPUTOB B konbace MoxeT ObiTb Bbi3BaHa HeNpaBUIIbHbIM NPYMEHEHNEM
CcTabunmnsaTopoB OKpackM B MNpoLecce MNPOM3BOACTBA MSACHbIX MNPOAYKTOB. BosmoxHo, Obina
gonyuweHa owwubka B [03MpoBaHMM O00aBOK, 4TO npuBeno kK npesbiweHunio MOK HutputoB B
konbace.

CvmMnTOMBI  OTpaBfeHUsl, OMUCaHHble Yy NauueHTa, BKIYalT HegoMOoraHue, TOLUHOTY,
cepguebneHne n gnapeto, COOTBETCTBYIOLLME OTPABMEHUIO HATPUTaAMM.

B uenom, B paHHOM cuTyaumMm BO3MOXHBLIMW MNPUYMHAMKM OTpPaBfIEHMST MaLMEHTa SBMSIOTCS
npesbieHne MNOK HUTpuTOB B KONBace n3-3a owMbKM B NpoLecce NpoOM3BOACTBA W HEMNPAaBUNBHOIO
[031poBaHUsA cTabnnu3aTopoB OKPacKMu.

B nocnegHee Bpems ctano MoAHO ObiTb BeretapuaHuem unu celpoegomM. OHU yTBEPXKAAT, YTO

HY>XHO cbeaaTb A0 1,5 Kr B IeHb ChIpbIX OBOLLEN, YTOObI ObiTb 300pOBLIM, 60APLIM U MOMAHLIM CUT.

Ho Ha npaktuke wnHorga Habnwogaetca obpaTtHas kapTuHa. YenoBek HauMHaeT 4yBCTBOBaTb

HeJOMOraHve, TOLUHOTY, TONMOBOKPYXXEHWE, a MpuyYMHa BCEMY 3TOMY - HanuuMe BbICOKMX [03

HUTpaToB B oBolax. besonacHas cyToyHas [o3a HUTpaToB Ans venoBeka -320 Mr, HO ecnv Mbl

Oygem cnenoBaTb COBETaM BEreTapuaHUeB, TO NPEBLICUM NPeAENbHOAOMYCTUMYH 003y NOYTU B 2

pa3a. Kak Bbl cuMTaeTte, kKakuMm crnocoboM MOXHO YMEHbLUNTL CodepXaHne HUTpaToB B oBowax? B

KaKux OBoOLLiax 6onblUe BCEro CoaepXMTCs HUTPATOB?

OrtBeT:

[na ymMeHbLlUEeHMs coaepXXaHus HUTPaToB B OBOLLLAX MOXHO NMPUMEHSITb HECKOMNBKO METOO0B:

v/ BblGOp COPTOB OBOLUEN C HU3KMM cogepaHuem HuTpaToB. CyLLecTBYIOT copTa OBOLLEMN,
KoTopble Bornee yCTOMYMBBLI K HAKOMMEHUIO HUTPATOB, U BbIBOP TakMx COPTOB MOXET NMOMOYb
YMEHbLUNTb UX COAEepXKaHue B NPOAYKTax.

v' YMepeHHoe yaobpeHue. icnomnb3oBaHne yMEPEHHOrO KormMyecTBa a3oTHbIX YA0GPEHMI MOXET
NMOMOYb YMEHbLLUWUTL HAKOMNNEHNe HATPaATOB B OBOLLLAX.

v' TpaBunbHbI Nonue. PerynspHbiii 1 paBHOMEPHbIA NOMNUB Takke MOXET MOMOYb YMEHbLUUTb
cofepXaHne HUTpaToB B OBOLLAX.

v' TNpaBunbHoe xpaHeHne. XpaHeHWe OBOLLEN B NPOXagHOM MeCcTe MOXET MOMOYb COXPaHUTb MX
CBEXECTb Y YMEHbLUWTb HaKOMMEHNE HATPATOB.

YTto KacaeTcs cogepkaHus HUTPaAToOB B OBOLLAX, OOMbLUEe BCEro HUTPATOB OObIMHO HakannmBaeTcst

B IIMCTOBbIX OBOLLAX, TaKMX Kak LUNWHAT, cenbepewn, canaT, yKpon, neTpylika, a Takke B

KOpHEeNnodax, BKMNo4vas CBeKny, peavc, peabky. Hebonbline konuyecTsa HUTPATOB TakkKe MOryT

coepXaTbCs B MOPKOBM, KanycTe, BPOKKONU 1 APYrux OBOLLAX.

Ha caHuTapHO-BeTeprHapHylo 3KCMepTu3y M3 OOHOro xossncrtea KpacHopapckoro kpasi 6bino
[OCTaBfieHO MSICO roBsaguHbl. lccnegoBaHne MUKPOOMONOrMYECcKUX nokasaTenen nokasano
cooTBeTCcTBME naptum msaca TpeboBaHusam CanllnH. OpgHako B Mmsce ©Obino 3aduKcUpoBaHO
BbICOKOE COoAepXaHue nectuumaa rentoxnopa. o 3aknoyeHno caHnTapHO-BETEPUHAPHOW CNYXObl
B XO3AMCTBE Oblna nNpoBedeHa KOMMIEKCHas MpOBepKa Mo BbISIBIIEHUIO MyTeW nonagaHus
renToxsiopa B MsiCO XMBOTHbIX. CornacHo HACCP Ha3oB/TE KpUTUYECKME TOYKM NonagaHusi 3TOro
nectuumnga B Msaco. [lonyckaetcs nu NnpMMeEHeHMe OaHHOro nNecTuumMaa B HapogHOM X03amncTee?
OTBeT:

B naHHOM cnyvae, KpUTUYeckue TOYKM NonagaHus nectmumaa rentoxmnopa B MsCO MOTyT BKIHOYATb:

v" Wcnonb3oBaHWe nectuumaa Ha nactouLiax MM B KOpMax, KOTopble MOTPEGNSIOT XXMBOTHbIE.
MecTnumabl MOryT NONacTb B OPraHn3M >XUBOTHbLIX Yepe3 KOpMMeHne unu nactouuia, rae oHu
nacyTcs.

v' HenpaBunbHoe Ucnonb3oBaHWe MecTuuuaa B BeTepuHapHoi meauuuHe. MNectvumabl moryT
ObITb Mcnonb3oBaHbl Ans 60pbbbl C NapasuTamu y XMBOTHLIX, U HEMPaBUIbHOE NPUMEHEHWE
MOXeT NPUBECTU K NonagaHuio nectuuyuaa B MACO.

v" HepocTatouHoe coGnoAeHNe CPOKOB BbIBOAA XXMBOTHbIX C 06paGoTaHHbIX NecTuUMaamu
nacTouLy.

[MpMMeHeHWe necTMumpga rentoxsiopa B HApPOAHOM XO3sIMCTBE B OONBbLUMHCTBE CTPaH 3anpeLieHo
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M3-3a €ero BbICOKOM TOKCUYHOCTU W MNOTEHUManbHOM OMacHOCTU AOns 340p0OBbA 4erioBeka "
XUBOTHbIX.

YUepes HeCKOmbKO YacoB, MOcre npuema nuliy B pectopaHe, ero nocetTuTenb obpaTtuncs Kk Bpavy ¢

Xanobamu Ha Nroxoe CaMOYyBCTBUE, @ MMEHHO, TOfIOBOKPY>XEHUE 1 6onn B kuweyvHuke. Onpoc

O0nbLHOro BpavoM BbISIBUIT, YTO B pecTopaHe OH en canaT «Llesapb» u budpitekc. ViccnegosaHne

nokasarno, 4YTo OTpaBrieHMe ObINio BbI3BAHO MATOrEHHbIMW KULLIEYHbIMKU nanoykamu. [poBepka

XOJIOOHOTO Liexa pecTopaHa BbisiBUITa HapyLUEeHWsi B MpoLiecce NpuUrotoBneHus canarta «Llesapb».

Jluctba canata He ObINM NpenBapuTENbHO 3amMoyveHbl B 3 %-OM pacTBOpe YKCYCHOW KWUCIOTbI.

HapylieHnin TexHOMNormyeckoro pexvma B ropadyeMm Lexe obHapykeHo He ©Obino. Hasosute

BO3MOXHbI€ MPUYMHBI OTPaBMIEHMS NOCETUTENS Y UCTOYHUKN MHULMPOBAHUS NMULLM NaTOreHHbIMU

dopmMamMm KULLEYHOW NanoyKu.

OrtBeT:

Bo3MOXHble NpUUYMHBI OTpaBReHMs noceTuTensa MoryT BbiTb CBA3aHbl C HeNpaBurbHOM 06paboTkon

canata "Lle3sapb" B pectopaHe. HenpeaBaputenoHoe 3amadmBaHue nNuctbeB canata B 3 %-om

pacTBOpEe YKCYCHOM KUCHMOTbl SBNSAETCS BaXXHbIM 3TanoM AN YHUYTOXEHMSI MaTOreHHbIX

MMKPOOPraHM3MOB, KOTOPbIE MOIYT HAXOOUTLCSA Ha MOBEPXHOCTU OBOLLEN.

M CTOYHMKM NHPULMPOBaHUSA NULLKM NATOreHHbIMM dOpMaMM KULLEYHOW NanoYky MOryT BKIIOYaTb:

v' HenpaBunbHasa o6GpaboTka oBowen: Ecnu nuctbss canata He ObiNM [OMKHbIM 0Bpasom
BbIMbITbl M 3aMOYEHbl, TO Ha HWUX MOIMM OCTaTbCsA MATOr€HHbIE MMKPOOPraHu3Mbl, BKItO4Yas
KALLEYHYIO MarnouKy.

v' HepocTaTouHasi Tepmuyeckass obpaboTka: Ecnu 6uditekc wvnu gpyrne npoaykTbl Obinn
HeJOCTAaTOYHO MpOXapeHbl WNU NPUrOTOBMEHbI, TO 3TO TaKKe MOXeT CTaTb WUCTOYHMKOM
WHULMPOBaHUS.

v' HapyLueHusi caHUTapHO-TIMrMeHNYECKNX HOPM B NPOLecce NPUrOTOBINEHUS U XPaHEHWUS MULLIN.

B paHHOM cniyyae, OTCyTCTBME NpeaBapUTENbHOrO 3amayuvMBaHWs NUCTbEB canata B YKCYCHOM

KMCIOTE MOTMO MPUBECTU K TOMY, YTO NMATOr€HHbIE MUKPOOPraHU3Mbl, BKIOYAs KULLEYHYIO Narouyky,

OCTanuchb Ha NOBEPXHOCTU canarta 1 Bbl3Banv OTpaBliEHNE MOCETUTENS pecTopaHa.

«CneumanbHbLIN NPAKTUKYM MO MUKpOGUoOnorum»

4.1.46 TecTbl (TecTOBbIE 3a4aHUs)
4.1.46.1 [1Ke-3 CnocobeH K opeaHu3auyuu, npoeedeHUl0 U npedcmassiIeHuro

caMmocmosimesibHbIX uccsedoeaHuli 8 obnacmu MUKpOGUOﬂOZUU

Ne
3afaHua

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMA OTBETAMU

1

B npenapate, okpalweHHOM no 'pamy, CTadUNOKOKKN UMEIOT:
a)JlaHueToBUaHYO hopmy

b)'pamoTpuulaTensHyo okpacky

c)PacnonoxeHune B BUAE NaKeTOB U TIOKOB

d)Kancyny

e)posabeBuaHOE pacnonoxeHue

CTadnnoKoKKM OTHOCATCS K CEMENCTBY:
a)Micrococcaceae

b)Neisseriaceae

c)Mycoplasmataceae
d)Campilobacteriaceae
e)Enterobacteriaceae

Mopdonoruyeckue npusHakmy, CBONCTBEHHbIE ILLEPUXUSAM:
a)KpynHble rpamnonoXuTesbHble Nanoyku

b)Manoykun, pacnonaratowmecs B LENOYKY

c)lanoyku ¢ ueHTpansLHO PacnonoXeHHON CNopown
d)'pamoTpuuaTenbHbIe NaNoOYKu

e)/3Butbie baktepum

Mo Ha3Ha4veHuo cpeaa AHO0 OTHOCUTCSA K:
a)Cpeaam HakonneHust

b)3nekTnBHbLIM Cpegam
c)dundcdepeHunanbHO-ANArHOCTUYECKUM
d)OCHOBHbIM

€)TpaHCnopTHBIM

YTo 3HauuT "ctepunusayma™:
a)noriHoe YHUUYTOXEHME CMOPOBbLIX U BereTaTUBHbIX POpM nop Bo3gencTtBueM (pmamveckux
c¢hakTopoB
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b)samopaxuBaHue

C)BbICYLUMBaHMNE

d)yHNYTOXEHME TONBbKO BEreTaTuBHbLIX OpPM

€)MOJIHOE YHUYTOXEHVE BEreTatMBHbIX (popM Noa BO34eNCTBUEM XMMUYECKUX CPEACTB

4.1.47 Bonpocsbl
4.1.47.1 [1Ke-3 CnocobeH K opeaHu3auyuu, npoeedeHUlr0 U npedcmassiIeHuro

caMmocmosimesibHbIX uccredoeaHuli 8 obsracmu Mukpobuosnoauu

Ne
3agaHusa

HaunmeHoBaHne Bonpoca

1

MwukpoopraHuambl, KoTopble BCTpe4atoTcs B NULWEBbIX npoaykTax, ABNAOTCA
xemoopraHoretepoTpodamu. Yto 310 3HAUNT?

OTtBeT: XemoopraHoreTepoTpodbl - 3TO OpraHW3Mbl, KOTOpble MNOMy4yalT SHEPruo 3a cyet
OKVCMNEHMWS OPraHWYeCcKUX COEAMHEHWN, TaKMX KaK [MoKo3a, aMUHOKUCIIOThl W XXUPHbIE KUCMOTbI.
OHKM NCNoNb3yT 3TU COEANHEHMS B KAYECTBE UCTOYHMKA yrnepoaa U 3Heprum Ans cBoero pocra u
pasButus. K HMM OTHOCATCA MHOrMe Buabl ©OakTepuin, rpuboB U KMBOTHbIX, KOTOpbIE
noTpebuTenstoT roToBble OpraHUYeckMe CoeaUHEHUs, NOCKOMNbKY He MOryT UX CUMHTe3npoBaTb U3
HeopraHM4yecKnx BELLECTB.

XemoopraHoreTepoTpodbl MOryT 6bITb NPUCYTCTBOBATbL B MULLEBbLIX NPOAYKTax, 0COBEeHHO ecnu
OHW He cobrnioganu pexumbl 06paboTaHbl UnNKn ycnosus xpaHueHusx. Hanpumep, 6aktepun moryt
pasMHOXaTbCA B Msce, pblbe, MOMOKe U ANUax, ecnu OHW He ObinnM JOCTAaTOYHO HarpeTbl Uiv
oxnaxaeHbl. ITO MOXET MPUBECTM K PasBUTUIO MATOreHHbIX OakTepuin, TakMx kak Salmonella n
Listeria, koTopble MOryT Bbi3BaTb CEpbE3HbIE 3ab0neBaHns y nogen.

XeMoopraHoreTepoTpodbl MOTYT UCMOMb30BaTbCA B MPON3BOACTBE NULLIEBLIX MPOAYKTOB, TaKNX Kak
MOrypT, KBalleHasi kanycTta u cbip. B atom cnyyae 6aktepuu ucnonb3yloTcd Ansg epmeHTaumnm
npoaykTa U NpuaaHusa eMy onpegeneHHoro Bkyca u apomara.

B uenom, xemoopraHoreTepoTpodbl MOryT BbITh Kak NONe3HbIMU, Tak U BpeaHbIMU A5 YerioBeka B
3aBMCUMOCTM OT UX Tuna un konuvectaa. [paBunbHas obpaboTka U XpaHeHMe NULLEBbIX NPOAYKTOB
MOryT MNOMOYb NPedoTBPaTUTL Pa3MHOXEHWEe naToreHHbIX OGakTepuh U COXpaHUTb NPOAYKThI
CBEXMMU 1 Be3onacHbIMKU Ans ynoTpebnexHums.

Kakve TpeboBaHus npeabsaBnstoTcs K nMTaTenbHbIM cpeaam?

Oteet: K nutatenbHbIM cpejam Ans  KynbTUBMPOBAHUS  MUKPOOPraHM3MOBNPeabbansaTcs

cnegyrowme TpeboBaHNs:

1. OormkHa  copepxaTb  OpraHMyeckMe WM HeopraHudeckne  COeauHEHUus,  KoTopble
MUWKPOOPraHu3mbl MOTyT WMCMOMb30BaTb B KayeCTBE UCTOYHWKA SHEpruu Onsg CBOEro pocrta u
pasMHOXEHWS.

2. B kadyecTBe WCTOYHMKa Yyrrepoda [OJPKHA coAepXaTb JlerkoycBavBaeMble OpraHudeckue
coeguHeHus (rOKO3a WM aMWHOKWUCIIOTHI) UMM HEOpraHU4eckne COoeduHEeHUsl, Takue Kak
yrnekvcnein ras (COy).

3. WctouHnk a3oTta: MukpoopraHusmbl TpebyloT azoTa Ans cuHTe3a 6enkoB un  Opyrux
asoTcogepxalux coeauHeHun. [luTatenbHas cpefa [JofkHaA codepXaTb  a3oTUCTble
COeINHEHMS, Takne Kak aMMm1aK Unv HUTpaThbl.

4. MwvHepanbHble anemMeHTbl: MukpoopraHmambl TPeOYOT pasnUUHbIX MUHEPArnbHbIX 3NIEMEHTOB,
Takux kak pocdop, Kanun, MarHum 1 apyrue, Ang nogaepKaHusa KnetouHblx yHKUUA 1 pocTa.
MuTaTtenbHaa cpeda OOMMKHA codepXaTb 3TM MUHeparnbHble 3MIeMEHTbl B JOCTaTOYHOM
Konu4yecTBe.

5. BuTamuHbl 1 kodakTopbl: HekoTopble MUKPOOPraHu3mbl TpebyoT onpedeneHHbiX BUTaMUHOB
unmn kopaKkTopoB AJI CBOEr0 HOPManbHOro pocta n dyHKUMoHUpoBaHus. MNMutaTenbHas cpega
MOXeT ObITb JOMOMHEHA COOTBETCTBYIOLLUMU BUTAMUHAMM UITN KOhaKTOpamMm.

6. pH n okpyxatowas cpega: MukpoopraHuambl MOTYT UMEeTb onpeaeneHHble TpeboBaHus kK pH 1
OKpY>KaloLLen cpefie, TakMM Kak Hanmyme K1Mcropoga unm ero oTcyTcTBue.

Mpn paspaboTke nuTaTenNbHbIX Cpen Ans KOHKPETHbIX MUKPOOPraHU3MOB, Y4YUTbIBAeTCA WX

dusnonoruns n TpeboBaHUs K pocTy.

Yrto Takoe ctepunmsaumna? Kakme metoapl ctepununsaumm Bam n3secTtHbl?

OtBeT: CTepunusaums - 370 NpoLLecc, HanpaBnNeHHbIA Ha YHUYTOXEHWE UK yaaneHue Bcex hopMm
XN3HUW, BKMOYash MMKPOOPraHM3Mbl M MX CMopbl, M3 obbekTa unu cpedbl. Llenb ctepunusauum -
obecneunTb MakcMMarbHYK CTeneHb 6e30nacHOCTM U NpeaoTBpaTUTh Nnepenavy MHOEKUNNn.
MeTogbl cTepunuaaumm:

TennoBas cTepunusaums: OTOT MEeTO4 OCHOBaH Ha MNPUMEHEHWUM BBLICOKMX Temnepatyp Ans
YHUYTOXEHUS MUKPOOPraHM3MOB. Hanpumep, aBTOKNaBMpOBaHME - 3TO MPOLIECC CTepunmnsaumm,
npy KOTOPOM MpeaMeTbl MOABEPratTCca BO3LENCTBUIO MAPOM MOA AaBMEHMEM MpPU MOBbILLEHHON
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TemnepaTtype.

Xumunyeckas ctepunusaumsi: B aToM mMeTode MCMOnNb3ylTCs XMMUYECKME BeLLecTBa, Takue Kak
OKCMA, STWMeHa WNN NepPeKkUCb BOAOPOAA, ANS YHWUYTOXEHUST MUKPOOPraHu3MoB. XuMmYeckas
CTEPUNU3aUMst 4acTo WUcronb3yeTcss Ans  CTepunusaummM  MeguumMHCKoro obopynoBaHus  ©
WHCTPYMEHTOB.

dunbTpauma: ATOT METOA OCHOBAH Ha UCMOMb30BaHUM (PUNBTPOB C ManeHbKMMU NopamMm, KOTopble
3aJepXKnBaT MUKPOOPraHM3Mbl M MO3BOMSIOT MPOXOAWUTb TOSbKO YWUCTOW XMOKOCTU WnM rasy.
dunbTpaums LWMPOKO NPUMeEHSIETCS B (hapMaLeBTUHECKON U MULLEBON MPOMbILLIIEHHOCTH.
NoHusmpytowee wusnydyeHne: 3TOT MeToq BKIOYAET UCMOMNb3OBAaHWE ramma-riyden  unum
PEHTFEHOBCKOrO W3Ny4YeHUs Ans YHUYTOXEHUS MUKPOOPraHuM3moB. WoHuaupytollee wusnyyveHune
NPUMEHSIETCA B MEAULMHE, NULLLEBO NPOMBILLSIEHHOCTU U OPYTUX OTpachsX.

MnasmeHHas ctepunmusauuns: 3To OTHOCUTENBHO HOBbLIA METOZ, KOTOPbIA UCMONb3YeT Na3MeHHbIE
paspsgbl  ANs YHUYTOXEHUSI MUKpoOpraHuamoB. [1nasmeHHass cTepunmsauusi MoxeT ObiTb
3P PHEKTUBHOM A4S YYBCTBUTENBHBIX K TEMMY UMM XUMUYECKUM BELLECTBAM MaTepuarnos.

Boibop mMeToga cTepunu3auum 3aBUCMT OT Tuna obObekTa unm cpedbl, Tpebyemoro ypoBHS
CTEPUINBHOCTM U OpYyrmMx hakTopoB. Kaxabli MeTo4 MMeeT CBOM MPEVMMYLLLECTBA U OFPaHNYEHUs], U
BbIOOp [JomkeH OblTb OCHOBAH Ha KOHKPETHbIX MOTpPebHOCTAX M TpeboBaHMAX npolecca
cTepunusauum.

Kakas cnyxba ocyLecTBnseT rocyaapCTBEHHbIV CaHUTaPHbIA HAaA30p Ha NPeanpUATUAX MOJIOYHON
NPOMBILLITEHHOCTN?

OtBeT: [0CynapCTBEHHbIA CaHUTAPHbLIM HAA30p Ha MNPEeAnpUATUSX MOJSIOYHOM MPOMbILLSIEHHOCTU
ocyulectensieTr PocnoTtpebHansop (PepepanbHasa cnyxba no Hagsopy B cdepe 3alimTbl npas
notpebutenen n 6narononyumsa yenoseka). OH OTBEYaOT 3a NPOBEPKY COOMOAEHUSI CAHUTaPHbIX U
rmrmeHnyYecknx TpeboBaHuii Ha NpeanpuaTusix, obecnedeHme 6e30nNacHOCTM NPOAYKLUN U KOHTPOSb
3a cobnogeHrMem npaBui NPOM3BOACTBA U XPaHEHNSI MOJTOYHbIX MPOSYKTOB.

Kakum o6pa3oM npoBoAsAT MUKPOBUONOrMYECKUN KOHTPOSb BCMOMOraTeribHbIX U YNakoBOYHbIX
MaTepuanos?

OtBeT: MuKpPOBUONOrMYECKUIN KOHTPOMb BCMIOMOraTernbHbIX U YNakoBOYHbIX MaTepranoB NPOBOASAT
ans Toro, 4tobbl rapaHTMpoBaTb, YTO OHM He 6ygyT SBMAATBCA WCTOYHUKOM MWUKPOOHOMN
KOHTaMunHauumn npogykumu. [ns 9Toro Mcnonb3yloTcs creayowme MeToabl:

BusyanbHbll  KOHTPOMb: Bu3yanbHbI  KOHTPONb MNPOBOAUTCA AN ODHAPY)XEHUS  BUAUMbIX
NPU3HaKoB 3arps3HeHus MaTepuana. Hanpumep, Hanmuuve nsTeH, MUKPOCKOMMYECKUX YacTul, u
apyrux aedeKToB MOXET YKa3blBaTb Ha BO3MOXHOE 3arpsi3HeHne matepuana MUKpoopraHn3mamu.
Bakrepuonorunyeckmin aHanus: bakrepnonornyeckun aHanma NO3BoONSET onpeaenuTb KONMYecTso U
TMN MWUKpPOOpPraHmamoB B MaTepuane. [Ons atoro GepyT obpasubl maTtepuana u BblpalimsatoT
MMUKPOOpraHM3Mbl Ha chneuuvanbHblX MUMTaTENbHbIX cpefax. 3aTteM npoBOAATCA TeCTbl Ha
onpeferneHne KonMyecTsa MUKPOOPraHU3MOB U UX TUMAa.

TecT Ha SHOOTOKCUHbI: JHOOTOKCUHBI - 3TO TOKCUYECKME BeLLecTBa, BblAensemble HeKoTOpbIMMU
MUWKpPOOPraHu3mammu, KOTOpble MOryT Bbi3blBaTb Cepbe3Hble 3aboneBaHus y mnogen. TecT Ha
3HOOTOKCUHbI MPOBOAMTCA ANA 0OHapyXXeHMs Hanv4nsi 3TUX BELLECTB B Matepuane.

TecT Ha cTepunbHOCTb: TeCcT Ha CTepunbHOCTb MPOBOAMTCA ANS OnpedeneHus OTCYTCTBMSA
)KM3HECNOCOOHbIX MWKPOOPraHuaMoB B Martepuane. [ns atoro martepwan nogsepraercs
cTepunusauun, a 3ateMm NpoBepsieTCs Ha Hannyne pocta MUKPOOPraHN3MOB.

B 3aBucumoctn ot TpeboBaHMA U CTaHAAPTOB, NPUMEHSEMbIX B KOHKPETHOW OTpacnu, Moryt
NUCNonb30BaTbCA pasfnnyHble MeToabl MUKPOOMOMOrMYeckoro KOHTPONS BCMOMOraTerbHbIX WU
yNakoBOYHbIX MaTepUanos.

4.1.48 Kennc-3apaHue
4.1.48.1 [1IKe-3 CnocobeH Kk opeaHu3auyuu, npoeedeHUr0 U npedcmassiIeHuro

caMmocmosimesibHbIX uccredoeaHuli 8 obsracmu Mmukpobuonoauu

Ne
3apaHuna

Kenc-3agaHune

1

Mpn pocTe KynbTypbl Ha cpede Kutta-Tapouum oTMevaeTcs auddysHOe MOMYTHEHWe cpedbl U
ny3blpbkK rasa.

1. HasoBuTe OCHOBHbIE KOMMNOHEHTHLI cpeabl Kntt-Tapouun.

2. Kakue 6aktepuun Ha 3Ton cpefe OaloT TakMe U3MEHEHUS 1 nodYemy?

OTtBeT:

1. OCHOBHbIMU KOMMOHEHTaMK cpefbl KuTT-Tapouum gBnsoTcs MACONENTOHHbIN ByrnboH, rmoko3a
n arap.

2. Takue nameHeHus Ha cpene Kutt-Tapouum moryT aasatb 6aktepumn poga Clostridium, koTopble
06pasyloT cnopbl U CNOCOOHBI K ra3o0bpa3oBaHnio. AT 6akTepUn NCNONb3YIOT IMIOKO3Y B Ka4eCcTBe
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NCTOYHUKA SHEPIrnn, 41O NpnBOAUT K o6pasoBaH|/|ro Ny3blPbKOB ra3a B cpege.

2 Mpu nocese B cpeay BunbcoHa-bnepa nonyyeHbl MHOXECTBO YEPHbIX KONMOHUIA.

1. HasoBuTe OCHOBHbIE KOMMOHEHTBI cpeabl BunbcoHa-bnepa.

2. Kakue 6aktepumn Ha 3Ton cpege OatoT Takme KONOHUN U nodemy?

OTBeT:

1. OCHOBHbIE KOMIMOHEHTHLI cpeabl BunbcoHa-bnepa: cepHOKUCHbIA HATPWUIA, YINEKUCTbI HAaTPUR u
)Xerne3oaMMOHMEBbIE KBACLb.

2. Ha cpepe BunbcoHa-brnepa konoHuMM 4YepHble M3-3a obpasoBaHus cynbdupa xenesa. 1o
NPOUCXOAMUT NPU HanuMuum B KynbType 6akTepun, CnocobHbiX BOCCTaHaBnMBaTb Cynbdarhl,
Hanpumep, npeacrtasutenn poga Staphylococcus. YepHble konoHun obpasyloTcs B pesynbTraTe
peakumu cynbaTtoB C Xenesom, B pesynbTaTe KOTOpPon obpasyeTca cynbua xenesa, MMeoLL N
YepHbIN LBEeT.

3 [Mpn pocTe 4MCTOM KyNbTypbl HA KOPOTKOM NECTPOM psae OTMeYaeTCcs M3MEHeHue LiBeTa cpenbl
BCeX NPoBUPOK 3a UCKINOYEHNEM Cpeabl C Caxapo30M 1 NaKTO30M.

1. HazoBuWTe OCHOBHbIE KOMMOHEHTLI cpeabl ['ncca.

2. Kakue 6aktepumn Ha 3Tol cpefe 4atoT Takme U3MEHEHUS 1 Nodemy?

OTBeT:

1.l nioKo3a, nakTo3a, caxaposa, HaTpuh XITOPUCTbIN, heHondTanevH, arap-arap.

2.bonbLlMHCTBO GakTepuii, CNOCoBHbIX PEPMEHTUPOBATL caxapa, OyayT U3MEHATb LBET cpenbl U3-
3a Hanu4usi B Hen cbeHondgTanenHa. AToT MHOUKATOP MeHsieT LUBET ¢ 6eCLBETHOrO Ha PO30BbIN NpuU
WU3MEHEHNN YPOBHS KUCIIOTHOCTM, BbI3BaHHOM yepMeHTaumen caxapa. Cpega € NakTto3on u
caxapo3on He 0OyaeT M3MEHSATb LBET, Tak Kak fakro3a U caxapos3a SBMSTCA CAOXHbIMU
yrneBofamu, KotTopble He hepPMEHTUPYIOTCH BONBLUIMHCTBOM HaKTepuin.

4 Mpu noceBe Ha BUCMYT-CYnb(UT arap MUcCnpaxkHeHUs BGOMbHOro C MOAO3PEHMEM Ha KULLEYHYHO
NH(EKLMIO NOMYyYeHbl MHOXECTBO YEPHbLIX KOFIOHWUA.

1. HasoBwWTe kakom rpynne nutaTernbHbIX CPea OTHOCUTCSt BUCMYT-CYnbdUT arap.

2. Kakue 6aktepumn Ha aTon cpefe OaloT Takme KONOHUN U nodemy?

OTBeT:

1.Bucmyt-cynbut arap oTHoOCUTCA K rpynne guddepeHumanbHO-AnarHoCTUYeCKUX cpea.

2. YepHble KONMOHWMM Ha BUCMYT-CyNnbdUT arape garoT 6bakrepum, cnocobHble BOCCTaHaBNMBaTb COMU
BUCMYTa, Hanpumep, Salmonella typhi, Citrobacter freundii, Shigella dysenteriae. YepHble konoHWUK
0obpasyTcsa u3-3a peakumm conen BUCMyTa C CepoBO4OPOAOM, KOTOPbIV BblAENAT 3TV GaKkTepun.

5 BbloeneHHas uucTas  KynbTypa TpaMmnofiOKWUTENbHbIX KOKKOB oObnagaer KatamasHom U
nnasMoKoarynasHon akTMBHOCTSMM.

1. Kakune 6aktepumn obnagatot gaHHbIMKM CBOUCTBAMMU?

2. HasoBuTe mMeToAbl ONpeaeneHust 4aHHbIX NPU3HaKOoB.

OTBeT:

1.Staphylococci n Streptococci obnapaiwT kaTtanasHouW akTMBHOCTbIO. Staphylococcus aureus
obnagaeT nnasmokoarynasHowm akTUBHOCTLIO.

2.KaTtanasHasi akTMBHOCTb ONpefensieTcss MeTogoM fobaBneHus nepekncyu Bogopoaa K KynbType
bakTtepun. Ecnn katamasa npucyTCTBYET, TO MNepekncb BOAOpOdA pasrnaraeTcsa Ha BoAay W
Kkicnopod, u HabnwopgaeTtcsa obpasoBaHuWe Ny3blpbKOB rasa. [lnasmokoarynasHas akTUBHOCTb
onpegensietcs nytem pgobaBneHus nnasMbl KPOBWM K KynbType OakTepunm u HabniogeHus 3a
obpasoBaHMeM Crycrka.

«eHOMMUMKa, nNpPpoTeoOMUKa U ANUreHeTuKa»

4.1.49 TecTbl (TecTOBbIE 3a4aHUs)

4.1.49.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesiimb  Hay4HO-
uccnedoeamenibCKUMuU pabomamu, 8 mMOM 4ucsie npu npoeedeHuUU 3KCrnepumMeHmos,
oghopmsieHUU payuoHaIu3amopCcKux npednoxeHul U 3asi80K Ha usobpemeHusi

Ne TecTtoBOE 3ajaHune C BapnaHTamMmum OTBETOB U NpaBuUlibHbIMKU OTBETaMU
3agaHuna
1 B ocHoBe paHHen apontoumm romuHuH O. JlaBaxosi:

a) UCMONb30BaHME KAMEHHbIX OPYAWIA TPYAa;
©0) ucnonb3oBaHue OrHs;

B) NPOMUCKYUTET;

r) MOHOraMus.

2 AHgoramus — 3TO:

a) NOUCK NePBOOLITHLIM YeNIOBEKOM BpayvHbIX MAaPTHEPOB TONILKO BHYTPU CBOEro poaa;
©) 6ecnopsoyHble NONOBbLIE CBA3M BHYTPW YENOBEYECKOro ctaaa;

B) 3anpeT Ha 6GpayHble OTHOLLEHUS BHYTPU poaa;
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r) 6payHble OTHOLLEHUSA MEXAY OAHVM MY>XYUHOW N OAHOW XXEHLNHOW.

MoHoramums — aTo:

a) NOMCK NepBOOLITHBIM YeNOBEKOM BpaYvHbIX NapTHEPOB TOJSIBKO BHYTPU CBOErO poaa;
0) 3anpeT Ha 6payHble OTHOLLUEHWSI BHYTPU pOaa;

B) 6ecrnopsgoyHbIe NOMOBbIE CBA3M BHYTPU YE€NOBEYECKOro CTaaa;

r) 6paYyHble OTHOLIEHUS1 MeXAY OOHUM MYXXYMHOW U OOHOW XXEHLMHOWN.

lMpouecc ncTopm4eckoro pa3BmTUs: YeNOBEYECKOro B1aa:
a) MoHobmnus;

0) nonudmnus;

B) OHTOreHes;

r) domnoreHes.

[peBHeNLNM NPAMOXOASLLUM aHTPOMOUAHLIM NPEAKOM YENOBEKA CHUTAETCS:
a) aBCcTpanonurex;

©) HeaHaepTaneL,;

B) KPOMaHbOHeL,;

r) NMUTEKaHTPOM.

4.1.50 Bonpocbl
4.1.50.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesiimb  Hay4Ho-

uccnedoeamesnibCKUMU pabomamu, 8 mMOM 4ucsie npu npoeedeHuUU 3KCrnepumMeHmos,
oghopmIeHUU payuoHanu3amopcKux NpedsioxeHul U 3asi80K Ha U306pemeHust

Ne
3agaHusa

HanmeHoBaHune Bonpoca

1

Mpobnema kapTUpoBaHMs reHoB 1 onpeaeneHne QyHKLMIN reHoB.

OtBeT: [lpobnema kapTMpoBaHWsi FEHOB MW onpedeneHnss ux QYHKUUA $BRseTcs OOHOW U3
KMOYeBbIX 3agay B TeHeTUKe W MonekynsipHou 6womnornn. KapTupoBaHme reHOB oO3Havaet
onpefeneHne MecCTOMOMOXEHWsT TreHa Ha XpPOMOCOMeE, a Takke €ero CTpyKTypbl U
nocrefoBaTenbHOCTM HykneoTuaoB. OnpeaeneHve YHKUUA FEHOB - 3TO MPOLIECC BbISIBNEHWUS,
kakme 6enkv unu PHK-monekynbl KOOMPYKOTCSA reHamu, U Kakme Guonorumdeckne npoLecchbl OHU
perynvpytor.

OcHoBHble npobreMbl, CBA3aHHbleE C KapTUPOBaHUMEM FEHOB W onpefeneHnemMm wux QyHKUWA,
BKIIOYatoT:

CnoxHocTb reHoMa: 'eHOMbI pa3nnyHbIX OPraHM3mMoB MOTYT ObiTb OYE€Hb CMOXHBIMU U COOEpXaTb
MHOXECTBO FeHOB, YTO 3aTPYAHSET MX KAPTUPOBAaHWE 1N aHamnm3.

[eHeTMyeckass M3MeH4YMBOCTb: MyTaumm M Opyrne MU3MEHEHUs B reHax MOryT npuBOAUTb K
N3MEHEHMIO NX PYHKLUUIM UM SKCMIPECCUM, YTO YCITOXHAET onpeaeneHne nx ponv B 61Monornyeckmx
npoueccax.

CnoxHocTb Guonorvdeckmx npoueccoB: buonornyeckne npouecchl, KOTOpble PEerynmpyloTcs
reHamu, MoryT ObITb OYEHb CIOXHBIMW W BKNOYaTb B cebsi MHOXECTBO MEXaHU3MOB, 4TO
3aTpygHsieT MOHUMaHue TOro, Kak reHbl B3aMMOOEWCTBYIOT Mexay cobov u c  gpyrumu
KOMMOHEHTaMW KNETKW.

OrpaHunyeHuns TexHonoruin: Hekotopble MeToAbl KAPTUPOBAHWSI TEHOB U onpeaeneHns ux pyHKuui
MOTyT ObITb JOPOrOCTOSALMUMUN UNU TPYOOEMKMMMU, YTO AENaeT UX HedOCTYNHbIMU Ansl HEKOTOPbIX
naboparopun.

Onsa pewennss aTux npobrnemM UuCNonb3ylTCH pasnuyHble MOAXOAbl W TEXHOMOrMu, Takue Kak
cekBeHupoBaHne [HK, myTtareHes, reHoMHas kapTa M (YHKUMOHAmNbHbIA FEHOM. 3TU MeToabl
No3BOMSAT Nonyyatb 6omee TOYHY MHAOPMAaLMI0 O TeHax U UxX PyHKUUSAX, YTO MOXET MOMOYb B
Oopbbe ¢ BONEe3HAMN N yINyYLIEHUM Ka4yeCTBa XU3HN NI0SEN.

Perynaums knetoyHoro yukna. Yek-nonHT cuctemel.

OTtBeT: Perynsuma KnNeTtoyHOro LuMKna - 3TO MNPOLECC, KOTOPbIN KOHTPONUPYET, Korga Knetka

OOMKHa AenUTbCS U Kakme U3MEHEHUs] AOMKHbl MPOU3OWTU BHYTPU HEE BO BpeMs AeneHus. Yek-

MOWHT CUCTEMBI - 3TO MEXaHWU3Mbl, KOTOPbIE KOHTPOMUPYIOT NPOrpeccrpoBaHmne KNeTOYHOro LMKra u

0BGHapyXMBaloT OLLMOKN, KOTOPbIE MOFYT BO3HUKHYTb B NpoLiecce AeNeHUs KNeTKu.

CyLIJ,eCTBerT TPU OCHOBHbIX Y€K-NONHT CUCTEMBI:
G1/S-4ek-nonHT: JTa cucTeMa KOHTPONUpyeT, MMeeT NN KneTka [oCTaToOYyHOe KONMUYEeCTBO
pecypcoB u OHK ana Havana cuHTesa OHK B dpase S. Ecnu kneTka He rotoBa K AeneHuto, To
OHa MOXET nonacTtb B cocTosiHne nokos (G0), YTobbl HAKONUTL HEOOXOAMMbIE PECYPCI.

—  G2/M-4yek-novHT: OTa cucTtemMa KOHTPONMpyeT, 3aBeplueHa nu cuHtedauus OHK v nogrotoeka
KneTku k genenuto B pase G2. Ecnu kneTka He rotToBa K AeNeHnto, TO OHa MOXET 3afepXXaTbCs
B 3TON (hpase 4nsi 3aBepLUEHUS HEOOXOAUMbIX NMPOLIECCOB.

— MeTadgasHbii 4Yek-MOMHT: 3JTa CcucTeMa KOHTPONMPYET MNPaBUIIbHOCTb MNPUCOEAMHEHUS
XPOMOCOM K MUTOTUMYECKOMY BOSIOKHY BO BpeMsi MmeTadpasbl MuTO3a unu menosa. Ecnu
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XPOMOCOMbI He MpaBUbHO NPUCOEAMHEHbLI, TO KNEeTKa MOXET OCTaHOBUTLCA Ha 3TOM aTane
ANs CTpaBfieHns OLLIMBOK.

Yek-NMoMHT CUCTEMBbI WrpaloT BaXKHYD poONb B MPEAOTBPaLLEHUM pasBUTUSL paka U ApYrux

3aboreBaHui, CBSI3aHHbIX C HEKOHTPONMPYEMbIM OeNeHMEM KIeToK. Ecnn 4yek-noiHT cuctembl He

paboTaloT fOHKHBIM 06pa3oM, TO KNETKM MOTyT NpodosikaTb AeNUTLCS 1 pa3BMBaThLCH B OMYXOSlb.

PHK-uHTepdepeHums.

OtBeT: PHK-uHTepdepeHuma (RNA interference, RNAI) - 9T0 MexaHn3M reHeTn4eckomn perynsauum,

KOTOPbIA MO3BONSAET NOLAaBMATb KCAPECCU0 FeHOB nyTeM cneuuduyeckoro paspyweHna mMPHK-

MOMEKyn, KOTOpble KOAMPYIT 3TU reHbl. PHK-uHTepdepeHuusa urpaet BaxkHyo porb B perynsuumu

MHOIMX B1onorMyecknx NPoLEeccoB U MoXeT BbITb MCMNOMb30BaHa B TabopaTopHbIX UCCNeaoBaHUAX

W B MeauLUUHe.

Mpouecc PHK-nHTepdepeHLmm BkNoYaeT crneaytoLlme waru:

— O6pasoBaHue OBYHUTEBOWN PHK (dsRNA): [ByHuTEBas PHK, cofepxatias
nocrnefoBaTensHOCTH, KoMnnemeHTapHbele ueneson MPHK, cuHTesnpyeTca unm gocraesnseTcs
B KIETKY.

— Paspgenenvne geyHuteBo PHK Ha manble uHTepdepupytowme PHK (small interfering RNA,
siRNA): [IsyHnteBasa PHK pasgensieTtcsi Ha KopoTkue OABYHUTEBble hparMeHThbl, HasbiBaeMble
siRNA, ¢ nomouwlbto hepmeHTa gpo3ocuns Dicer.

— Obpa3oBaHue RISC-komnnekca: SiRNA cessbiBaetca ¢ RISC-komnnekcom (RNA-induced
silencing complex), koTopbii cogepxut depmeHT Argonaute.

—  Matuunr ¢ ueneson MPHK: RISC-komnnekc ¢ nomouwbto SiRNA HaxoamT u cBaA3biBaeTCcs C
ueneson MPHK, koTopas nmeet komnnemeHTapHocTb K SiRNA.

— Paspywenune ueneson MPHK: RISC-komnnekc HanpasnsaeTt paspylieHue uenesor MPHK mnn
BrnokupyeT ee TpaHCNALMIO, YTO NPUBOLMUT K CHUXKEHMNIO IKCNPECCUM COOTBETCTBYIOLLIETO reHa.

PHK-uHTepdepeHLmsa LWMPOKO UCNOMb3YEeTCs B UCCMEAOBaHUAX ONA U3yveHUs1 (PYHKLMIA reHOB U

MOXeT MMEeTb MOTEHUMan B fieYeHUU pasnuyHbix 3aboneBaHun, BKMNOYasd pak U MHAEKLUOHHbIE

bonesHw.

Perynsaums skcnpeccum reHoB.

OT1BeT: Perynaumsi akCnpeccumn reHoB - 3TO MPOLIECC, KOTOPbIA KOHTPOMUPYET, KOrga U B KakoMm

KonuyecTBe reHbl OyayT 3KCnpeccuMpoBaTbCs B KreTke. OTOT Mpouecc SBMSeTCs OCHOBOW Ans

MHOMMX Guonormyecknx npoLeccoB, TakMx Kak auddepeHumaums KeTok, OTBET Ha CTpecc,

pasBUTME U 3aKMBIEHME TKaHEN.

MexaHn3mbl perynsiumm aKCnpeccun reHos:

— [MpomoTopsl: NMpomoTopsl - 310 yyacTkn OHK, koTopble pacnonoxeHbl nepes Hayanom reHa u
onpefensoT, Korga M B KakOM KomnuyecTBe reH Oyaet akcnpeccupoBatbcs. PasnuyHble
NPOMOTOPbI MOTYT BbITb aKTUBHbI B pa3HbIX TUMAX KNETOK UMK B PasfnyHbIX YCNOBUSX.

—  TpaHCKpUNUMOHHbIE hakTopbl: TpaHCKPUMUUOHHbIE akTopbl - 3TO 6enkn, KoTopble
CBA3bIBAIOTCA C MPOMOTOpPaMu U PerynupyroT aKkcnpeccuo reHoB. OHU MOryT ycunvBaTb UMuv
NodaBnsATb JKCMPECCUMI0 TeHOB MNyTeM aktMBauum unu 6nokumpoBaHus cBs3biBaHus PHK-
nonvmMepasbsl C NPOMOTOPaMMU.

— OnureHeTu4eckne MexaHu3mbl: ISNUreHeTUYecKMe MexXaHW3Mbl - 3TO U3MEHEHWUS XpomaTuHa,
KOTOpble MOTyT BNWUATb HA AOCTYNHOCTb FEHOB AN TpaHcKpunuun. Hanpumep, meTnnnpoBaHue
OHK moxeT OnokupoBaTb CBSA3bIBaHWE TPAHCKPUMUMOHHBIX (DaKTOpOB C MPOMOTOpPaMu, YTO
NPUBOAMT K NOAABMEHUIO SKCMPECCUN FEHOB.

—  PHK-unTepdepeHuusn: PHK-uHTepdepeHuma - 3TO MexaHU3M reHeTu4eckon perynaumm,
KOTOpPbIA NO3BOMNSAET MOAABMSATb 3JKCMPECCUD TEHOB MNyTeM Ccrneundguryeckoro paspyLllueHus
MPHK-mMonekyn, KoTopble KOAUPYHOT 3TU reHbl.

—  MwkpoPHK: MukpoPHK - ato kopoTkne PHK-Monekynbl, KoTopble MOryT cBsasbiBaTbcs ¢ MPHK-
Mornekynamu n 6nokMpoBaTb UX TPAHCAALMIO B 6enku.

Perynsumsa akcrnpeccun reHOB $BMASETCH CMOXHbIM MPOLECCOM, KOTOPbIA BKMYaeT B cebs

MHOXECTBO MEXaHW3MOB M 3aBWCUT OT MHOMMX (DaKTOpPOB, TaKMX KaK TWM KNETKW, YCMOBUS

OKpyXatoLlen cpefpl 1 Hann4ne pasnuyHbIX CUrHaNbHbIX MOMEKYI.

"eHOMMKa, TpaHCKpUNTOMMKA U MPOTEOMMKA.
OtBeT: [eHOMMKA, TpaHCKPUNTOMUKA W NPOTEOMUKA - 3TO TPU B3aMMOCBSA3aHHbIX obractu
nuccnenoBaHusl, KOTOpble M3y4alT pasfnnyHble acnekTbl (PYyHKUMOHMPOBaAHMA TFEHOB M GenkoB B
KneTke.

feHOMMKa mM3yyaeT MOnHbIN Habop reHeTU4eckon MHOpMaLUK, CoAepXallMnics B reHome
opraHmama. [eHOM - 3TO MOMHbIN HAbOp reHeTU4eckom WHGOPMaUUKM, BKIOYas BCE TEHbI,
XpomocoMbl 1 apyrue anemeHTsl JHK. NeHoMuka BKknoyaeT uccnegoBaHmMe CTPYKTYpbl FreHOMa, ero
opraHunsaumm, QyHKLUNOHANbHbIX 3NEeMEHTOB 1 B3aMOOENCTBUS MeXAy reHamu.

TpaHckpynToMuKa n3ydaeT nonHbli Habop MPHK-Monekyn, KoTopble NPOU3BOASATCH KIEeTKOM
UM OpraHM3MoM B onpegeneHHsin MoMeHT BpeMmeHn. MPHK - 310 Monekynbl, KOTopble sIBASOTCA
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NPOMEXYTOYHbLIM MPOAYKTOM TPAHCKPUNLMU FrEHOB U coaepxaT nHdopmaLmio Ansa cuHTesa 6enkos.
TpaHCcKkpynTOMMKA MO3BOMSET WCCregoBaTb YPOBEHb 3KCMPECCUMU TEHOB, WAEHTUULMPOBATb
HOBbIE€ TEHbl, aHaNM3MpoBaTb U3MEHEHUS B 3KCMPECCUWN FEHOB B PasHblIX YCIOBUAX M MOHMMaTb
Buronornyeckme Npouecchl, perynmpyemblie reHamu.

lMpoTeomMuka u3y4aeT MOMHbLIAN Habop OenkoB, KOTOpble CUHTE3MPYKTCS KIETKOW WNnn
opraHmamom. [1poTeunHbl BbIMOMHAKT MHOXECTBO (PYHKUMA B KIETKE U SBMSOTCA OCHOBHbLIMU
akTopammn BMoxmmMu4eckux npoueccoB. [MpoTeomuka MO3BONSET UCCNefoBaTb COCTaB, CTPYKTYPY,
PYHKUNIO 1 B3aumMoaencTBue OGenkoB B KNeTke WUnm opraHusaMme. IOTO MO3BONSET Nydlle MOHATb
MOMEKynsipHble MeXaHU3Mbl HUONOrMYecKkUX NPOLLECCOB U UX CBSA3b C FEHETUYECKON MHOPMaLINEN.
BmecTte atu Tpu obnactu muccrnenoBaHWs MOMOralT pPacKpbiTb CMOXHOCTb M B3aMMOCBSI3b MEXAy
reHamu, TpaHckpunumen n 6enkamm, 4To cnocobeTeyeT 6onee rnyboKOMY MOHUMaHUIO XUSHEHHbIX
npoLeccoB OpraHU3MoB.

4.1.51 Kenc-3apaHue
4.1.51.1 [1Ke-1 CnocobeH oOpzaHu3oeblieamb U ynpaesisimb  Hay4HO-

uccnedoeamesnibCKUMU pabomamu, 8 MOM 4ucsie npu npoeedeHuUU 3KCrnepumMeHmos,
oghopmsIeHUU payuoHanu3amopCcKux NpedsioxeHUlU U 3asi80K Ha u3obpemeHust

Ne
3afaHua

Kenc-3apaHue

1

YyacTtok matpuyHomn Lenu monekynsl AHK, kogmpytowmim 4yacte nonunentuaa, MMeeT cnegylollee
ctpoenue: 3' UUATAITUUAAITALL 5'. Onpegenute nocnegoBaTenibHOCTb aMUHOKUCIIOT B
nonunenTuae.

OTBeT:

[nsa onpegeneHns nocneaoBaTeNbHOCTY aMUHOKUCIOT B NonNunenTuae, 3akoanpoBaHHOW AaHHOMW
y4yacTkomM MatpuyHon uenu [HK, Ham Heobxoammo TpaHckpuburpoBaTh nocriegoBatenbHocTb HK
B MPHK n 3atem TpaHcnvposaTe MPHK B nocrnegoBatenbHOCTL aMUHOKUCIIOT.

TpaHckpnbnpyem nocrnegosatensHocTb [IHK B MPHK, 3ameHsis TumuH (T) Ha ypaumn (Y):

3' UUATAITULAAITAL, 5" -> 5' TTYAYUAITYYULUYT 3'

Tenepb Mbl MOXXEM MCMNOSb30BaTb TAbNULY KOOOHOB, YTOOLI TPAHCIMPOBAThL NOCIEA0BaTENBbHOCTD
MPHK B nocnegosartensHocTb amuHokmcnoT. KogoH LILLY koanpyeT amuHokmcnoty TmposuH (Y),
KogoH AYL koampyeT amnHokucnoTy musonenumH (1), kogoH MNYA kogupyetT aMUHOKMCIOTY BanvH
(V), kogoH 'Y koamnpyeT amnHokmcnoTy rnuuuH (G), u T.4.

Taknm obpasom, nocneaoBaTenbHOCTbL aMUHOKUCAOT B NoNunenTuae, Koanpyemon gaHHOM
yyactkom matpudHon uenu OHK, 6yaet YIVG.

YyacTok reHa, koaupytouero 6enok, CoOCTouT M3 NnocrefoBaTenbHO PacnoOXEeHHbIX HYKNeoTna0B
5" AAUMALUTATUAUTATAUUIAA 3'. Onpegennte coctaB 1 NocneaoBaTenbHOCTb aMMHOKUCIOT B
nonunenTUaAHOM Lenun, 3aKkoAMpPoOBaHHON B 3TOM y4yacTKe reHa.

OrBeT:

[ns onpeageneHnst nocrnegoBaTeNbHOCTY aMUHOKUCIIOT B MONUNENTUAHON Lenu, 3akogupoBaHHON B
[aHHOM y4acTKe reHa, Mbl JOJKHbI MCMONb30BaTh NPOLECC TPAHCHALMM, KOTOPbI NpeobpasyeT
nocriefoBaTeNlbHOCTb HYKNIEOTUAOB B NOCIef0BaTENbHOCTL aMUHOKUCIIOT.

CHayvana Ham Hy>XHO TpaHckpmnbupoBaTb nocnegoBaTenbHocTb JHK B MPHK, 3ameHnsas TumuH (T)
Ha ypauun (Y):

5" AALUFALUTATUALTATALLICAA 3' -> 3' YYTCYTAYATYTAYAYITCYY 5'

Tenepb Mbl MOXXeM pa3buTb nocnegosarenbHocTb MPHK Ha kogoOHbI (TpUnneTbl HYKNeoTUa0B) 1
ucnonb3oBaTbh TabnuLy reHeTM4YeCcKoro koga ans onpeaeneHns CoOOTBETCTBYIOLNX aMUHOKMCNOT. B
JaHHOM criyyae:

YYT - beHnnananuH (F) CYT - cepuH (S) YAY - TuposuH (Y) YA - BanuH (V) YAY - TnposuH (Y)
YIT - Tpuntodpan (W)

Taknm obpasom, nocnegoBaTeNlbHOCTb aMUHOKUCTIOT B NMONMMNENTUAHON Lenu, 3akogupoBaHHON
[aHHbIM y4acTKoM reHa, byget FSYVYW.

Onpegenvte aMMHOKMUCIIOTHbBIV COCTaB NONUNENTMAA, KOTOPbLIA KOAMPYETCA crneayoLLen
nocnegosatenbHocTbio MPHK: ' LILALILIYTTYYYYITU 3'.

OtBeT:

[ns onpegeneHnss aMMHOKMCITIOTHOIO cocTaBa nonunenTuaa, KoTopbIv KOANPYETCS JaHHON
nocnegosatensHocTbio MPHK, Heobxoaumo cHavana tpaHckpubuposate MPHK B MPHK, a 3atem
nepesecTtu nocrnegosatensHocte MPHK Ha nocnenoBaTensHOCTb aMUHOKUCOT.
TpaHckpnbunpyem gaHHyto nocrnegosatensHoctb PHK B MPHK: 5" LILALILIYTTYYYYITL 3' 3'
MTITALUAAAALIL 5'

Tenepb nepesenem nocnegosarensHocTb MPHK Ha nocnepoBaTenbHOCTb aMUHOKAUCTIOT,
ucnonb3ysa Tabnuiy KOJoHOB:

LILIA - MponwuH (Pro) LI - AprunnH (Arg) YYY - ®ennnananud (Phe) YIT - TpuntodpaH (Trp) LIL, -

120




AnaHnuH (Ala)
Taknm 06pa3omM, aMUHOKMCINOTHLIN COCTaB NONUNENTUAA, KOTOPbIN KOAUPYETCS OaHHOW
nocrnegosartensHocTbio MPHK, 6yget cneagytowmm: Pro-Arg-Phe-Trp-Ala

MonunenTug cCoCTOMT U3 CreayoLLMX aMUHOKUCIOT: Bar-ana-rnu-nus-Tpmean-cep-rny.
OnpepenvTte ogvH U3 BapuMaHTOB CTPYKTYpbl ydacTka [JHK, kogmpytoLero ykasaHHbI NONUNEnTUA.
OrBeT:

Insa onpegenexns yyactka OHK, kogupyowero gaHHbIA nonvnentuna, Heobxoanmo Ucnonb3oBaTb
reHETUYECKNI KO U 3HAHUE O TOM, YTO Kaxkaasi aMMHOKUCIIOTa KOgUPYeTCs NoCreLoBaTeNIbHOCThLIO
U3 Tpex HyKNeoTUaoB - KOAOHOM.

BanuH - GUC, GUA, GUG, GUU AnanuH - GCU, GCC, GCA, GCG lNuuuH - GGU, GGC, GGA,
GGG JlnsnH - AAA, AAG TpeoHunH - ACU, ACC, ACA, ACG CepuH - UCU, UCC, UCA, UCG, AGU,
AGC NytamunHoBas kucnota - GAA, GAG

Taknm obpasom, BO3MOXHbIN BapuaHT yyacTka [JHK, koTopbii kogupyeT AaHHbIA nonvnenTua,
MOXET ObITb CneayroLLnM:

GUC GCU GGU AAA ACU UCU GAA

unu

GUU GCA GGA AAG ACC UCG GAG

unu

GUG GCG GGG AAG ACA UCA GAG

unu

GUU GCG GGU AAA ACA UCG GAA

unu nobas gpyras KOMOGUHaLMS KOOOHOB, KOTopasi KoaupyeT AaHHY0 NoCneaoBaTENbHOCTb
aMWHOKWNCIOT.

lMonunenTna cCOCTOUT U3 CreayoLLMX aMUHOKUCNOT: ana-uuc-nen-mettnp. Onpegenute oavH 13
BapuaHToB CTPYKTYpbl ydacTka OHK, kogupytowlero aty nonunenTuaHyto Lenb.

OTBerT:

[ns onpepgenenuns yyactka AHK, kogupytoLwero gaHHbIM NOAUNENTUA, Mbl MOXEM UCMNOoSb30BaTb
Tabnuuy reHeTM4YecKoro koga, KoTopasi No3BoSiieT HaMm NepPeBeCTM NOCeA0BaTENbHOCTb
aMMHOKUCINOT B nocreaoBaTtenbHOCTb kogoHoB OHK.

AnanuH - GCU, GCC, GCA, GCG Uucteun - UGU, UGC JleriumH - UUA, UUG, CUU, CUC, CUA,
CUG MeTunoHuH - AUG

Tenepb Mbl MOXXEM MCMOMb30BaTh 3TY MHGAOPMAaLUIO, YTOOLI ONpeaenuTb O4MH U3 BapMaHTOB
cTpykTypbl yyacTtka AHK, kogupytollero gaHHbIi nonvnentua. [laBanTe BO3bMEM CneayoLLyto
nocneaoBaTenbHOCTb KOJOHOB:

GCU UGU CUC AUG

OT1a nocnepoBatenbHOCTb kogoHoB [AHK koavpyeT nocneaoBaTensHOCTb aMUHOKUCTIOT,
COOTBETCTBYIOLLYIO BallemMy nonvnentuay: ana-unc-nen-MeTUOHUH.

4.1.52 TecTtbl (TeCTOBbIe 3afaHUA)
4.1.52.1 [MKe-5 CnocobHOCMbIO nNpPUMEHsIMb 3HaHUsl U Haebliku e obnacmu

paspabomku u NMPUMEHeHUs 2eHeMu4YecKUx MmexHoJsio2uli, 8 mMmoM Yucsie 2eHOMHO20
pedakmupoeaHusi

Ne
3ajaHus

TecToBOe 3agaHWe C BapnaHTamMmn OTBETOB U NpaBUibHbIMU OTBETaMMU

1

B kakom rene vaet anektpodopes npu cekseHmposaHum HK metogom Makcama-Imnbepra?
a. He tpebyeTca anektpodopes

b. B araposHom

c. B araposHom 1 nonuakpunammgHom

d. B nonnakpunammgHom

YUto ynasnuBaeT npubop B pesynbtate KomnnumeHTapHoro npucoegmHeHns dNTP npu
NMUPOCEKBEHNPOBAHNIN?

a. PagnoaktnuBHaga metka

b. KBaHT cBeTa

c. Boligenenne nnpodocgata

d. NpoToH H+

Kakne moandvumpoBaHHbie HYKNeoTuabl UCNONb3YeTCHa NPU CEKBEHMPOBAHMM MO MeToRy
Solexa/lllumina?

a. He tpebyeTtca moaudumkaumsa Hykneotnaa

b. Hykneotuael ¢ 32P pagmMoakTnBHON MeTKOM

c. AnpesokcnHykneoTmabl

d. 3'-O-asngometun 2'-geokcuHykneosnarpudgocdar

Kakum meTtogom 6bin CeKBeHMnpoBaH reHom yenoseka?
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a. Metogom CaHrepa

b. CekBeHNpOBaHMEM HOBOFO NMOKOSEHNS
c. Metogom Makcama-l'mnbepta

d. CekBEHUpPOBaHMEM TPETLErO NOKONEHMS

5 I'oe v kak npoucxoaut amnnudpumkaumsa pparmeHtoB [HK npn cekBeHnporaHum Ha GS FLX (454 life
science/Roche)

a. Avnnundukaums He TpebyeTcs

b. Ha TBepgon noanoxke MeTogomM MOCTUKOBOW aMnnudukauum

c. Ha TBeppon nognoxke metogom amynscuoHHon MLUP

d. B Mmukpocdepe meTogom amynbcruoHHowm MNLP

4.1.53 Bonpocbl
4.1.53.1 [Ke-5 CnocobHOCMbIO npuUMeHsIMb 3HaHUsl U Haebliku e obnacmu
pa3pabomku u npuMmeHeHUs] 2eHemMuYecKux MmexHosio2ul, 8 MOM 4Yucjle 2eHOMHO20

pedakmupoeaHus
Ne HaumeHoBaHwe Bonpoca
3adaHun4a
1 CTpyKkTypHas 1 dyHKUMOHaNbHasa reHoMumka

OtBeT: CTpyKTypHasi reHomuMka M (yHKUMOHANbHAA reHOMUKa - 3TO [OBE B3aMMOCBSI3@HHblE
obnacTtu uccrnefoBaHus, KOTOpble M3yYatoT pasfMyHbIe acnekTbl FfeHOMa opraHn3mMa.

CTpyKTypHasi reHoMuka usy4daeT (PUINYECKYID CTPYKTYpy reHoma, TO eCTb YCTPOWCTBO MU
OopraHM3aumilo ero KOMIMOHEHTOB. JTO BKMYaeT uccriegoBaHne nocregoBaTtensHoctn [OHK,
pacnonoXXeHUs reHOB Ha XPOMOCOMaX, Hanmn4ymsi NOBTOPSIIOLLIMXCS SJIEMEHTOB, MHTPOHOB M 3K30HOB,
a Takke gpyrux CTPYKTYpHbIX ocobeHHocTel reHoMa. CTpyKTypHas reHoMuKa nomoraeT NOoHATb, Kak
reHbl OpraHn3oBaHbl BHYTPY KNETKU 1 Kakme PyHKLUM OHU MOTYT BbINMOSHSATD.

dyHKUMOHanNbHasa reHomuka usydaet yHKUUU U POMnK reHoB B KneTke unu opraHusme. OHa
uccnenyet, kakve 6enkn KoaMpylTCa reHamu, Kkakme bronoruyeckne npoLecchl OHW peryrnvpytoT,
Kakme meTabonuueckMe nyTU OHWM YYacTBYKT WU Kakme HEeHOTUNUYECKME XapaKTEPUCTUKU OHU
onpefenstoT. PyHKUMOHANbHas reHoMuKa WCMonb3yeT pasfnuyHble MeTOoAbl, BKIYasi aHanms
9KCMPEeCCUN reHoB, (PYHKUMOHAamNbHbIE 3KCMEPUMEHTbI, MYTALMOHHbIA aHanuM3 U CpaBHUTENbHYIO
reHOMMUKY, YTOObI MOHATL, KaK reHbl B3aMMOAEWCTBYOT APYr C APYrOM U Kak UX OYHKUMK CBA3aHbl C
PEHOTUMMNYECKNMU MPOSBNIEHNAMMN.

O6e obnactn BaxHbl ONS MOSIHOTO MOHMMaHMS FeHomMa M ero ponu B BuMonornyeckux
npoueccax. CTpyKTypHasi reHomuka npegoctaBnseTr nHdopMaumio 0 U3NYECKON opraHuM3auum
reHa, a pyHKUMOHasrlbHas reHOMMKa MOMOraeT PacKpbITb UX PONN M BKNag, B KIMETOYHbIE DYHKLUN U
deHoTmN.

2 3dBonounsa reHomos

OTBeT: 3BONIOUNS FEHOMOB - 3TO MPOLECC M3MEHEHUS U pasBUTUS FEHOMOB OPraHW3moB CO

BpemeHeM. [eHOM - 3TO nonHeli Habop reHeTudeckonm wHdopmauumu, copepxawenca B OHK

opraHusma.

B npou,ecce 3BOMOLUN FEHOMbI NOABEPralTCs Pas3fMyHbIM MeXaHU3MamM U3MEHEHUS:

MyTauum - 9TO cCnyyaWHble W3MEHEHUSI B TEeHeTUYeCKoM WHGOPMaLMKU, KOTopble MOryT
BO3HMKaTb npwu pennukauun OHK wnu nog Bosgenctesuem MytareHoB. Mytauum moryt
NpvMBOAWUTbL K M3MeHeHWsiM B nocnepoBatenbHocTn [OHK, Bkmoyas 3ameHbl HykneoTuaos,
BCTaBKM unu yaanenusa dparmeHtoB JHK. 3T nameHeHnss MoryT noBnusitb Ha OYHKLNIO FEeHOB
W BMMATb Ha 3BOJIOLMIO reHOMa.

— ['eHOMHble aynnukauum - 3TO KONMPOBaHME LeNbIX Y4aCTKOB reHOMa, YTO NMPMBOAUT K HANU4MIO
HECKONbKMX KOMWMN OOHUX W Tex e reHoB. JTO MOXeT COo3daBaTb HOBblE TEeHbl WNn
npeaocTaBnsaATb AOMOMHUTENbHbIE KOMWW FEHOB [Afsl  3KCNEePUMEHTUPOBAHUS C  HOBbIMMU
PyHKUNAMMU.

— PekombuHauua - 31O npouecc, B pesynbTate KoToporo obmeHsitoTca yyactkm OHK mexay
XPOMOCOMaMn UM BHYTPU XPOMOCOMbI. 3OTO MOXeT MpuMBOAUTL K MNepemMeLLMBaHmio
reHeTM4YecKoro Mmartepuana u Co3aHuo HOBbIX KOMOMHALIMIA FreHOB.

— EctectBeHHbIN 0TGOP - 3TO MpoLecc, Npy KOTOPOM OnpeferieHHbIe FeHbl UNKU reHeTuyeckune
BapuaHTbl CTaHOBATCS 6onee pacnpocTpaHeHHbIMW B MONYNAUUN U3-3a UX NpenMyLecTsa ans
BbPKUBaAHUS N pa3MHOXeHMs. [eHbl, KOTopble NPedoCTaBnsT NpevMMyLecTBa B agantauum K
oKpyXatoLlen cpege, 6yoyT MMeTb GomMblUyl0 BEPOATHOCTb Mepedayn CBOWX XapaKTepuCTUK
OyayLMM NOKONEHNSM.

B pesynbTaTte 3TUX MEXaHM3MOB 3BOMOLUN FEHOMbI OPraHM3MOB MOTYT U3MEHATBCS CO BPEMEHEM,

afanTMpysCh K M3MEHSIOLLIMMCS YCITOBUSIM OKpY>KaKoLLEN cpefbl M MPUBOAS K pasHOOOpasunio XKU3HN

Ha 3emne.

3 OcobeHHOCTN opraHu3aLum reHoOMOB BUPYCOB 1 MPOKapuoT
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OTtBet: OpraHusauusi reHOMOB BWPYCOB W MNPOKApUOT WMEET HECKONbKO OTIINYMTENbHbIX

ocobeHHocTeNn:
1. Bwupychl:

— KomnakTHOCTb: 'eHOMbI BUPYCOB OObIYHO OY€Hb KOMMAKTHBI M COAepXKaT TONbKO HeODXoaMMble
Ons nx pennmkaunm U 3apaxeHus XO3UCKOW KNeTKU reHbl. Bupycbl 4acTo MMeKT MasneHbKui
pasMep reHomMa, COCTOSILLUIA U3 HECKOJTbKUX ThICAY HYKIEOTMAOB.

— [HouenoyeyHas wnu  geyxuenodevHas [OHK/PHK: TeHombl BupycoB MoryT  ObiTb
ofHouenoyveyHon unu asyxuenoyvevHon OHK unu PHK, B 3aBucumoctn ot Tuna Bupyca. OHu
MOTYT ObITb MMHEAHBIMU UMK KONbLIEBLIMMU.

— [eHOMHas n3MeH4YnBOCTb: '€HOMbI BMPYCOB 4acTO NOABEPXKEHbI BbICOKOW U3MEHYMBOCTU U3-3a
BbICOKOM CKOPOCTM MyTauun u pekombuHauuin. OTO no3Bondetr Bupycam ObICTpO
afanTupoBaTbCH K HOBbIM YCIOBUAM M 06XOANTb UMMYHHYIO CUCTEMY XO3AMHA.

MpokapnoThi:

—  KonbueBass [HK: leHombl npokapunoT 06ObIMHO MpeacTaBneHbl konbueBon [HK, koTopas
COOEpPXUT BCe HeOOX0oAMMbIe reHbl AN XN3He4esaTeNbHOCTU OpraHn3mMa.

— OpraHusaums B onepoHax: [eHbl MpokapuoT MOryT ObiTb OpraHn3oBaHbl B ONepoHax, rge
HECKONIbKO TEeHOB CMEXHbl W perynupytlotcad obwum npomoTtopom. OTO MO3BONseT
KOOPOUHMPOBAHHO PerynmpoBaTh 3KCNPECCUIO rPpynbl FeHOB.

— [nasmungbl: NMpokapuoTbl MOryT cogepxaTb OOnonHUTEeNbHble KonbueBble dparmeHTsl OHK,
HasblBaeMble Nnasmugamu, KOTOpble MOryT HECTU AOMOSMHUTENbHbIE FeHbl, Takne Kak reHbl,
Koaunpyowmne aHTUBUOTMYECKYI0 PE3NUCTEHTHOCTb MMM CNOCOBHOCTU K OOMEHY reHeTU4ecKum
MaTepuanom.

— [opusoHTanbHbIN nNepeHOC reHoB: [lpokapuoTbl MOryT OOMEHMBATbCH FEHETUYECKUM
MaTepuanom 4Yepes NpoLEecc ropusoHTanbHOro NepeHoca reHoB, Takoro Kak TpaHcdopmaums,
KOHBIOrauus u TpaHcaykumsi. To No3BonsieT UM npuobpetaTb HOBbIE FEeHbl M ad4anTMpoBaTbCH
K MU3MEHSIIOLLMMCS YCITOBMSIM OKPY>KaloLLIEN cpeapl.

OTM 0COBEHHOCTM oOpraHvM3auMyM FeHOMOB BUPYCOB W MPOKapMOT OTpaxalwT WX pasfuyHble

cTpaTerMm BbhKMBaHWS U pasMHOXEHMS.

OcobeHHOCTM OpraHu3auum reHoOMOB 3yKapuoT.

OtBeT: OpraHu3auus reHOMOB 3yKapuMoT UMEET HECKOMNbKO OTNNYUTENbHBIX OCOBEHHOCTEN:

— Xpomocombl: [€HOMblI 3yKapuoT MpeAcTaBfieHbl XPOMOCOMamu, KOTOpble codepxaT BcCe
HeobxoaMMble reHbl AN XU3HeAesaATenbHOCTU opraHnama. XpoOMOCOMbl 3yKapuoT MOryT BbITb
NNHENHBIMMW UIN KONbLIEBLIMMU.

—  WHTPOHbI 1 3K30HbI: ['€Hbl 3yKapuoT MOryT coAepXaTb MHTPOHbI U 3K30HbI. VIHTPOHbI - 3TO
yyacTtkn [IHK, koTopble He koaupyloT 6enku, a ak3oHbl - 370 ydyactku [AHK, koTopble cogepxart
WHpopmaumo ana cuHTe3a 6enkoB. VMHTPOHbI M 9K30HbI MOryT OblTb pasgeneHbl B reHax
3yKapuoT, U nepes CUHTe30M 6enkoB MHTPOHLI yaansTca us MPHK.

— PerynatopHble anemMeHTbl: [eHbl 3yKapuoT 4YacTo copepXaT perynsatopHble 3reMeHThl,
KOTOpble yNpaBnsoT UX aKcnpeccuen. PerynsatopHble anemMeHTbl MOryT BKMoYaTb NPOMOTOPLI,
YCUNUTENN N PENPECCOPbI, KOTOPbIE KOHTPOSTMPYOT CKOPOCTb TPAHCKPUMLMKN FEHOB.

— MHOXeCTBEHHbIE KOMUU reHOB: ['eHbl B reHOMax 3yKapuoT MOTyT UMETb MHOXECTBEHHbIE KOMuM,
YTO MO3BONSIET IBOMOLMOHNPOBATL HOBbIE (DYHKLNN.

— He-koanpytowaa PHK: MeHombl aykapmnoT Takke coaepxat He-kogupytowyto PHK, Takyto kak
pPHK, TPHK n mPHK, koTOpble BbIMOMNHSAOT pa3nuyHblie yHKLNN B KNETKe.

— [eHOMHas M3MeH4YMBOCTb: [[€HOMbI 3yKapMOT Takke MOryT ObiTb NOABEPXKEHbI N3MEHUYMBOCTHU
n3-3a MyTauumn n pekoMmbuHauun. OTO0 MOXEeT MPUBECTM K U3MEHEHUI0 MOocneaoBaTenbHOCTH
OHK n co3gaHunio HOBbIX reHOB U YHKL WA,

OcobeHHOCTM UccrnefoBaHUM FrEHOMOB BbICLUMX pacTeHWUI

OtBeT: VccnegoBaHnsi reHOMOB BbICLUMX PacTEHWUIA, TaKMX Kak pacTEHUs CEMENCTBA PO30LBETHbIX

(Rosaceae), umetoT cBon 0COBEHHOCTU 1 TPEBYIOT cneundmryiecknx Noaxon0B:

1. T[€eHOMHbIN pa3mep 1 CNOXHOCTb: [€HOMbI BbICLLUMX pacTeHU 0ObIMHO UMEIOT BOMbLLIOW pasMmep
N CMNOXHOCTb M3-3a HanM4yns NOBTOPSIOLWMXCS NOCnefoBaTeNbHOCTEN U BOMbLIOrO KONM4ecTBa
He-KOAMPYHIOLLMX y4acTKOB. OTO CO34aeT BbI30Bbl NPY CEKBEHUPOBAHMM U aHanu3e reHoMOoB.

2. Tonunnoungmsa: MHOrMe BbICLUME pPaCTEHWUS SABMSIOTCA MNOAWUMIIONAHBIMK, TO €CTb MMERT
HECKONbKO HaboOpOB XpPOMOCOM. JOTO YCMOXHSIET aHanm3 reHoMoB U TpebyeT pa3paboTku
crneumnanbHbliX MOAXOAOB AN OnpefenieHust reHeTUYecKoW CTPYKTYpbl U B3auMOOENCTBUN
Mexay Habopamm XPoMOCOM.

3. [eHomHble pecypcbl: Ons nccnegoBaHU reHOMOB BbICLUMX pPacTeHMW Heobxoamm OO0CTyn K
reHOMHbIM pecypcam, Takum Kak BbICOKOKa4eCTBEHHbIE COOPKM reHOMa, aHHOTUPOBAHHbIE FEHbI
n Gasbl [aHHbIX O TEeHOMHbIX MocrefoBaTeNnbHOCTAX. JTO MO3BOMSET UccrnefoBaTeNnsam
NPOBOANTL CPaBHUTESNbHbLIA aHanu3, WAEHTUPUUMPOBATbL TFeHbl WM paclwmdpoBbIBaTb KX

dyHKUNN.
4. OPyHKUMOHaNbHasg aHHOTaums reHoB: WccrnegoBaHus TEeHOMOB BbBICLUMX PaCTEHWA  Takke
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BKMIOYAKOT  (OYHKLUMOHAMNbHYKD aHHOTaUMI0 TEeHOB, 4YTOObl MOHATb WX PONb B PasnUYHbIX
Buronornyeckmx npoueccax. TO MOXET BKIOYaTb aHanmM3 3KCNpPeccum reHoB, MAEHTUUKaUuo
reHHbIX CEMENCTB N N3y4yeHne MeTabonmyecknx nyTemn.

5. TleHeTuyeckne pecypcbl U cenekuma: MccnegoBaHMs rEeHOMOB BbICLUMX PaCTEHUMW UMEKOT
npakTuyeckoe 3HavyeHue ANs CeNnekuun HOBbIX COPTOB C XenaTeflbHbIMW CBOWCTBaMU, TaKuX
KaK MOBbILEHHAs YPOXanWHOCTb, CTOMKOCTb K DonesHamMm wvnu agantauusa K 3KCTpemasibHbIM
ycnoBusam. [na atoro TpebyeTca usyyeHne reHeTU4eckux MapkepoB, aHanv3 accouuauui un
MOneKynsipHas MapKMpoBKa.

MccnenoBaHWs reHOMOB BbICLUMX PaCcTEHUWA UrpatoT BaXKHYK Pofib B MOHMMaHuWM ux Guonoruwm,

3BOMOLNM U UCMOMb30BaHUUN AN YyYLIEeHN CeNbCKOXO3NCTBEHHbIX KYNbTyp.

4.1.54 Kenc-3apaHue
4.1.54.1 [MKe-5 CrnocobHOCMbIO npuUMeHsIMb 3HaHUsi U Haeblku & obsiacmu

paspabomku u NMPUMEHeHUs 2eHeMu4YecKUX MmexHoJsio2uli, 8 mMmoM Yucsie 2eHOMHO20
pedakmupoeaHusi

Ne
3apaHuna

Kenc-3agaHune

1

HavanbeHbIn yy4acTok uenn A MHCynvHa npeacTasBfeH crnedylowuMy aMMHOKUCIOTaMu: rnu-une-
Ban-rmH-rnH. Onpepenvte oavH U3 BapuaHTOB CTPYKTypbl ydacTtka [AHK, koampytowero aTy 4actb
Lenu UHCYnuHa.

OtBeT: OOWH M3 BO3MOXHbLIX BapuMaHTOB CTPyKTypbl y4yacTka [OHK, kogupyrowiero HavarnbHbIn
yyacTok uenn A MHCynuHa, MoxeT ObiTb cneayiowum: 5 TUA-FTAA-UAA-TUM-rur 3’. B atom
cnyyae, nepsbli Hykneotua B uenu AHK (5’) cootBeTcTBYET rnMuumHy (Inun), BTOPON - N30MenunHy
(Une), TpeTuit - BanuHy (Ban), 4eTBepTbIN U NATLIW - ryTaMmuHy ([NH), wecTon - Toxe MH. Takum
obpasoM, nony4aeTcsa MNOCNeAoBaTENbHOCTb  aMWHOKWUCNOT  [MU-une-Ban-rmH-rmH, KoTtopas
COOTBETCTBYET MCXOAHOMY 3a4aHMIO0.

OpgHa 13 uenew rniokaroHa uMeeT CreayLwmin Nopsgok aMUHOKUCTIOT: TPEOHUH-CepuH-acnaparuH-
TUPO3UH-CEPUH-NTU3UH-TUPO3NH. Onpegenute OAMH W3 BapuMaHTOB CTpoeHuns ydvacTtka [OHK,
KOAVPYHOLLEro 3Ty 4acTb Lienu rrKaroHa

OtBeT: OanH U3 BO3MOXHbIX BapnaHToB cTpoeHus yvactka [HK, koampytoLiero ykasaHHyo 4acTb
uenn rniokaroHa, MoxeT Obitb Takum: 5  ATA-TTA-ATT-TAA-TTA-TTI-TAA 3. Ora
nocrefoBaTeNibHOCTb HYKIEOTUAOB COOTBETCTBYET aMuHOKuMcnoTam: TpeoHuH (ATA), CepwuH
(TTA), AcnaparuH (ATT), TuposuH (TAA), CepuH (TTA), JuanH (TTI) n cHoBa TuposuH (TAA).

AHTUkogoHbl TPHK noctynatot k pubocomam B criefyrollelrt nocnefoBaTtenbHOCTU HYKNeoTUMAO0B
yur, UrA, AAY, UuL. Onpegenute nocneposatensHocTb Hykneotuaos Ha UPHK, satem Ha OHK,
Koaumpyowasi onpegeneHHbln 6enok W nocnefoBaTenbHOCTb aMUMHOKUCIIOT BO  (pparmMeHTe
MOMneKynbl CUHTE3upyemoro 6erka, nepeHocumble gaHHon TPHK.

OtBeT: [locnegoBaTenbHOCTL  HYKMEOTUMAOB Ha  UWHgopmaumoHHon PHK  (MPHK) Gyger
KOMMNSIEMEHTAPHOM NO OTHOLIEHNO K aHTMkogoHam TPHK u coctaBut nocnegoBatensHocTb YA,
ruy, Yyr, rrr.

MocnepoBatenbHOCTb HykneoTugoB Ha OHK 6ygeT npoTMBOMOMNOXHOM No oTHoweHuo K MPHK u
coctaBuT LUIA, UIT, AAU, LU (mnn I'TE, TTW, TTE, ITT).

MocnepoBaTenbHOCTb aMUHOKUCIOT BO hparMeHTe cuHTe3anpyemoro 6enka coctasut Met, Ana,
®eH, 'nMu (unn Ban, Ban, nen, Ban).

MN3BecTHO, 4To BCce Buabl PHK cuntesmpytotca Ha OHK-matpuue. ®parmeHT monekynbl OHK, Ha
KOTOpOM cuHTesupyeTtca yyactok TPHK, umeeT cnepyioLlyio nocneaoBaTenibHOCTb HyKNeoTUAOB
TTITAAAAALITALT. YctaHoB/TE HYKNEOTUAHYKO nocrefoBaTensHOcTb yvacTtka TPHK, koTopbin
CUHTe3upyeTca Ha faHHOM pparmeHTe. Kakas amuHokucnoTta 6ygeTt TpaHCnopTMpoBaTbCs AAaHHOM
TPHK, ecnun TpeTun aHTUKOAOH COOTBETCTBYET KOAOHY MPHK?

OtBeT: NocnegoBaTenbHOCTb HyKNeoTnaoB ydactka TPHK 6ygeTt komnneMeHTapHa no OTHOLUEHUIO
K pparmeHTy AHK 1 coctaBut YAUTYYYTUIYT. CornacHo reHeTU4eckoMy Koay, TPETUIN HyKneoTng
aHTukogoHa TPHK (I'YI) cooTBeTcTBYET amuHOKMcnoTe Ban.

B npouecce TpaHcrnauumn ydacteoBano 30 monekyn TPHK. Onpegenute 4mcno aMmHOKUCHOT,
BXOOSLLMX B COCTaB CMHTE3UpyeMOoro Gerika, a Takke YWUCIo TPUMIIETOB U HYKNEOTUAOB B reHe,
KOAMPYIOLLLErO AaHHbIN 6Enok.

OtBeT: Ecnu yyactBoBano 30 TPHK, To oHn pasgenvnuchk Ha TpunneTbl Mo 2, cnegoBaTenbHO,
aMUHOKNCTIOT 6.

TpunnetoB Toxe 6, Tak kak 30/2=15, 15+1(nocnegHun) = 16 TpUNNeToB.

Hykneotnaos 48. 30*3=90, 90/3=30, 30+1=31.
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«I1paKTqucxue noaxoabl reHOMHOro pegaktmpoBsaHusa ons nuweBon bMoTexHonornm»

4.1.55 TecTbl (TecTOBbIE 3a4aHUs)
4.1.55.1 [MKe-5 CnocobHOCMbIO nNpuUMeHsIMb 3HaHUsl U Haebiku e obnacmu
pa3pabomku u NPuMeHeHuUsi 2eHemMu4YecKUx mexHosio2uli, 8 MOM 4Yucsie 2eHOMHO20

pedakmupoeaHusi
Ne TecTtoBOE 3ajaHne C BapMmaHTaMmn OTBETOB U NpaBUJIbHbIMKN OTBETaMU
3aaHun4d
1 Bo3HMKHOBEHME rEeHOMUKKM Kak Haquoﬂ aAncunnimHbl CTano BO3MOXHbIM nocne:

a) yctaHoBneHus cTpykTypbl OHK;

©) cosgaHusa KoHUEenuun reHa;

B) anddepeHumaumm perynatopHbIX U CTPYKTYPHbIX Y4aCTKOB reHa;
r) NOSIHOro CeKBEeHUPOBaHUA reHoOMa y psiia OpraHu3mMoB.

2 CyLLIECTBEHHOCTb reHa y NaTOreHHOro opraHn3mMa - Kogupyemblii reHoOM NPOAYKT HEOOX0AMM:
a) Ansi pa3aMHOXEHUS KNEeTKU;

©0) ona nogaepXaHust XN3HegeaTENbHOCTY;

B) ANSA MHBA3nW B TKaHW;

r) Ans MHaKTMBaLMM aHTUMMKPOOHOro BeLLleCTBa.

3 "eHbl house keeping y naToreHHOro MMKPoOopraHMama aKCNpeCccupyoTCS:
a) B MHULIMPOBaHHOM OpraHn3me xo3svHa

0) Bceraa

B) TONbKO Ha UCKYCCTBEHHbIX NUTATEMbHbIX cpeaax

r) nof BNUSHMEM UHOYKTOPOB

4 MpoTeoMumKa xapakTepusyeT COCTOSIHME MUKPOBHOro natoreHa:
a) No epMeHTaTUBHON aKTUBHOCTU

©) no ckopocTu pocTta

B) N0 3KCNpeccun oTAernbHbIX 6enKoB

r) N0 HAaXOXAEHMIO HA KOHKPETHOW CTagum POCTOBOTO LKA

5 [ns nony4eHns npoTonnacToB U3 KNeTok rpnbos ncnonb3yeTcs:
a) nu3ounm

©) TpuncuH

B) «YNUTOYHbIN chepMeHT»

r) NencuH

4.1.56 Bonpocbl
4.1.56.1 [1Ke-5 CrnocobHOCMbIO npuUMeHsIMb 3HaHUsi U HaeblkKu & obsiacmu
paspabomku u npumMeHeHUsi 2eHeMu4YecKux MmexHosio2uli, 8 MOM 4Yucsie 2eHOMHO20

pedakmupoeaHusi
Ne HaumeHoBaHune Bonpoca
3agaHuna
1 [MepeyncnuTe OCHOBHble (pakToOpbl, NPUBOAALLME K 3aMEANEeHUId CKOPOCTM pocTa KIeTOYHON
KynbTypbl.
OrBeT:

1. WcuepnaHue nuTtaTenbHbIX BELLLECTB B cpeae

HakonneHne meTabonnToB U TOKCMHOB

HepocTtaTtoyHoe nocTynneHune kucnopoaa

HepocTatoyHoe yganeHvne npogyktoB MmeTabonmama

HepocTtaTtouHoe obecnevyeHne KrneTok ra3oobmMeHom

HenoctaTto4yHoe obecrneyeHne KneTok HeobxoaMMbIMU POCTOBBLIMU hakTopamm
MoBbILLEHHas NNOTHOCTb KNETOYHON KyrbTypbl

HebnaronpusaTHble YCNOBUS OKpyXXatoLLen cpegbl (Temnepartypa, pH, BnaxXHOCTb)

NGO A WN

2 CpaBHVITe 3aKOHOMEPHOCTU pOCTa KIETOYHbIX KyNbTyp B YCINOBUSX pPasfMynuin  NopsiakoB

epMeHTATUBHbIX peakLuuii Mo IMMUTUPYIOLLEMY CyOCTpaTy.

OtBeT: [lpn cpaBHEHMM 3aKOHOMEPHOCTEW POCTa KMNETOYHbIX KyNbTyp B YCMOBUSAX pasnuyuuin

NnopsiaikoB (PEpPMEHTATMBHBIX peakumi Mo JMMUTUPYIOLWLEMY CYOCTpaTy, MOXHO BblAENUTb

cnegyroLwme OCHOBHLIE acneKThbl:

1. CkopocTb pocTta: B ycnosusix, koraa depMeHTaTVBHbIE peakuun orpaHuyeHbl OOCTYMHOCTbIO
onpeferneHHoro cybcrpara, CKOpOCTb pocTa KNeTOYHON KynbTypbl ByaeT 3aBnceTb OT CKOPOCTU
nocTynneHusa atoro cybctpata. Ecnu cybecTpaTt orpaHuymBarolLmii, TO CKOPOCTb pocTa byaer
COOTBETCTBOBATb €ro 4OCTYMHOCTMW.

2. Metabonudeckne nytu: B 3aBucMMoCTM OT numutupylollero cybcTparta, KneTku Moryt
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aKTMBMpOBaTb pasnuyHble MeTabonunyeckue nytu ansa obecneyvyeHns HeOOGXoOUMOW SHEPrum 1
cvHTe3a Ouomonekyn. Hanmpumep, B YyCNOBUSAX OrpaHWYEHWs [JIIOKO3bl KIMETKU MOryT
aKTMBM3MpOBaTb anbTepHaTMBHble MeTabonuyeckMe nyTu, TakMe Kak [fIMKOMUM3  UIn
neHTo3odocaTtHbIN NyTh.

3. TMpogyktbl MeTabonuama: [lpuM orpaHM4YeHHOM [OCTyne K OonpedeneHHoMy cybctpaTy B
KNEeTOYHOW KynbType MOXeT HabmnogaTbCs HaKoMfeHne MPOMEXYTOYHbIX W KOHEYHbIX
MeTabonmMTOoB, YTO MOXET OKa3aTb BNUSIHUE Ha POCT U BbPKMBAEMOCTb KIETOK.

4. Apantaums: KneTku MOryt agantupoBaTbCs K YCMOBUSIM OrpaHMYeHHOro AocTyna K cybetpaty
nyTeM U3MEHEHUSI AKCMPECCUU FeHOB, aKTMBaLMU anbTepHATMBHLIX MeTabonnyeckux nyten u
ycuneHusa TpaHcnopTa HeobxoaMMbIX CybCTpaToOB Yepes KNeTOUYHYI0 MeMbpaHy.

Taknm obpas3om, 3aKOHOMEPHOCTU POoCTa KMEeTOYHbIX KyNbTyp B YCNOBUSIX pasnuMyuin MOpsifKoB

depMeHTaTMBHbIX peakuun no nNuMUTUpyloLemy cybecTpaTy CBs3aHbl C ajantaument Knetok K

N3MeHeHnsiM B MeTabonmyecknx nyTax U pecypcax, HeobxoanMMblX ANg pocTa v AeneHus.

Onuwunte npocTenlne KUHETUYECKME CXEMbI MHIMOMPOBaAHUS pocTa nonynsuuM M3ObITKOM

cybcTpaTa n npoaykra.

OtBeT: [1pocTeniume KUHETUYECKNE CXeMbl MHTIMBUPOBaHMSA pocTa nonynsaummn n3bbiTkom cybcTpaTta

1 npogykTa MOryT BbiTb OonucaHbl C UCMonb3oBaHneM mMogenu MoHoga v Moaenv UHIMBMpoBaHUst

NPOAYKTOM.

— Mogenb MoHoga ans uHrnbupoBaHusa nsbbiTkoM cybeTpaTta: B aTon Mogenu ckopocTb pocTa
MMKPOOPraHM3MOB 3aBUCUT OT KOHLUEeHTpaumm cydctpata. pu n3bbiTke cybcTpaTta CKOpOCTb
pocTa CTaHOBMTCS MOCTOSIHHOM W He 3aBUCUT OT €ero KOHUeHTpauuu. Matemartudecku 3TO
MOXET ObITb ONucaHo ypaBHeHneM MoHoabl: g = ymax * [S]/ (Ks + [S]) rae p - ckopocTb pocTa,
Mmax - MakcMmanbHasi CKOpOoCTb pocTa, [S] - KoHueHTpauusi cybctpata, Ks - KOHCTaHTa
Marikuca-MeHTeHa, xapakTepuayoLiaa ajpMHHOCTbL MUKPOOpPraHu3ma K cybetpary.

— Mogenb WHrMOMpoBaHWsi NpoAykToM: B aToM Mogenn cKopocTb pocTa MWKPOOPraHU3MOB
NMHrMBUpyeTCcsa NPOLYKTOM M MOXET ObITb ONMcaHa ypaBHEHMEM Tuna: J = ymax * (1 - [P] / Ki)
roe J - CKOpoCTb pocTa, Jmax - MakcumarbHas CKOpoCTb pocTa, [P] - KOHUEeHTpaumsa npoaykTa,
Ki - KOHCTaHTa MHIMOMPOBaHNS NPOSYKTOM.

OTW KMHeTM4ecKkMe MoAenu Mno3BOMSAKT onucatb BRMsHME M30bITka cybcTpata M HakonneHus

NpoAyKTa Ha CKOPOCTb pocTa NoNynsumMmM MMKPOOPraHM3MoB.

lMepeyncnmTe OCHOBHbIE METOAbl aHanmM3a KMHETUYECKMX KPUBbIX POCTa KIETOYHbIX NMOMNyNsuui B
YCIOBUSAX OCITOXXHEHUS MpoLecca KNeTOYHOro pocta MHrmbupoBaHuemM u3bbITkOM cybcTpaTta unm
npoaykramun pepmeHTaLmmn. Kak onpeaensoTcs KUHETUYEeCKME NnapaMeTpbl B 3TUX cryvasx?
OtBeT: OCHOBHble METOAbl aHanmM3a KUHEeTUYECKMX KPMBbIX pPOCTa KINETOYHbIX MOonynsiyvi B
YCIOBUSIX OCINOXHEHWsSI npoLuecca KeTo4YHOro pocta uHrubuposaHuem m3bbiTkoM cybcTpaTta mnm
nNpoayKTamun pepMeHTaL M1 BKNoYaloT cneayoLmne noaxoab:

1. MoHUTOpPMHr pocTa KNeTok: NamepeHne onTMYEeCKOW MMAOTHOCTU UIM KOHUEHTpaUuUn KMNeToK C
TEYEHMEM BPEMEHU MNO3BONSAET NOCTPOUTL KMHETUYECKME KPUBLIE POCTa. OTO OCHOBHOW MeTon
OIS OLEHKM AVHaMUKK POCTa KIETOYHbIX KyNnbTyp.

2. OnpepeneHve KOHUEHTpauuu cybctpaTa n npogykTa: MiamepeHne KOHUEHTpaumm cybctpata m
NpoayKTa B KynbTyparnbHOW cpefe NOo3BOMSET OLEHUTb UX BIIUSIHME Ha POCT KITETOK. OTO MOXET
OblTb BBIMOSIHEHO C WCMOSIb30BAHMEM Pa3fiMYHbIX OMOXMMWYECKMX METOAOB, TakuUX Kak
xpomatorpadus, cnektpooTomMeTpums U bepMeHTHbIE aHanu3bI.

3. MopgenunpoBaHne KMHETUYECKUX nNapaMeTpoB: lMcnonb3oBaHWe MaTeMaTUYECKMX Moaenewn,
Takux kak mogenb MoHoga nnu mogenv MHrMbMpoBaHUSA NPOAYKTOM, NO3BOMSET onpeaenuTb
KMHETMYECKNe napameTpbl, Takue Kak MakcumarnbHas CKOpPOCTb pocTa (umax), NocTodAHHas
Mankuca-MeHTeHa (Ks) u koHcTaHTa nHrnbuposaHusa npogyktom (Ki).

4. W3mepeHue akTUMBHOCTM epMeHTOB: WM3yyeHne akTUBHOCTU (DEPMEHTOB BOBMEYEHHbIX B
mMeTabonuyeckne nNyTn (Hanpumep, rrAvMKonus, neHtosodocdaTHbI NyTb) MOXET MOMOYb B
NMOHMMaHMN WM3MEHEHWA B MeTabONMYecKon aKTUBHOCTM KIETOK B YCMOBUSAX OCIIOXHEHMS
npotiecca pocTa.

B uenom, kuHeTMyeckue napameTpbl B YCIOBUSX OCHOXHEHMS MNpouecca KIeTOYHOro pocTa

onpeensioT C MOMOLbIO aHanmM3a KUHETUYECKMX KPMBbBIX POCTa KITETOYHbIX MOMNYALUA B YCIIOBUAX

OCINOXHEHMS nMpouecca KNeTo4HOro pocta MHriMbupoBaHmeM n30bITKOM cybcTpaTa unv npogykramum

depmeHTauun. OnpefeneHne KMHETUYECKMX MapaMeTpoB, TakMX Kak MaKCcumarbHasi CKOPOCTb

pocTta (Mmax), NocTosiHHaa Mawkuca-MeHTeHa (Ks) n KoHCTaHTa mHrubupoBaHus npogyktom (Ki),

MOXET ObITb BbINMOMHEHO C MOMOLLbI0 MaTeMaTUYeCcKNX Moaenen, Taknx kak moaens MoHoga vnm

MOZENN WHIMBUPOBaHUA nNPoAYKTOM. Takke MOXHO W3MEpUTb KOHUEHTpaumo cybcTpata wu

npoaykTa B KynbTypanbHOM Ccpefe M  U3Yy4UTb aKTMBHOCTb (PEepMeHTOB, CBSA3aHHbIX C

MeTabonuyeckumn nyTaMn. STU MeToAbl MO3BONSAIT MOMYYUTb MHAOPMALUI0O O MeXaHu3max,

nexawmx B OCHOBE OCIOXHEHMSI npouecca KMeTOYHOro pocrta W MnomMorawT ONTUMU3NPOBaTb

YCIOBUS KYNbTUBUPOBAHUS KNETOYHbIX MONYNsLnNA.
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3anunte ypaBHeEHUS pocTa KNeTOYHOW KynbTypbl Npy rnybuHe koHBepcum cybetpata go 0,5-0,6
OIS HEOCNOXHEHHOro pocTa, AN criyyas MHrMbmpoBaHus u3bbITKOM cybcTparta, MHrMbupoBaHus
NPOAYKTaMM XU3HEOEATENbHOCTU KITETOK.

OTBeT:

YpaBHeHUs1 pocTa KIETOYHOW KynbTypbl MOTryT ObiTb OMMCaHbl C UCMOMb30BaHWEM Pa3fMYHbIX
mogenen. OgHor u3 Hambornee pacnpocTpaHeHHbIX Mogenen sensaeTcss moaens MoHoaa, koTopas
ONUCbIBAET 3aBUCUMOCTb CKOPOCTU pocTa (U) OT KOHUeHTpauuu cybcTpara (S). YpaBHeHne MoHoga
ONs1 HEOCIOXHEHHOrO pocTa MMeET CrieayroLniA BUA:

[\mu =\mu_{max} \cdot \frac{SKK_s + S} ]

roe:

M - CKOPOCTb pOCTa KIETOK,

Mmax - MakcMMarbHas CKOpOCTb pocCTa,

S - KOHLeHTpaLusa cybeTpaTa,

Ks - noctosaHHasa Mankuca-MeHTeHa.

Ona cnyyas wuHrMGMpoBaHua wn3bbITKOM cybcTpata, ypaBHeHuMe MoHoga MoXeT ObiTb
MOAMPULMPOBAHO C y4eToM koadduumneHTa nHrmbuposanus (Ki) cnegyowmm obpasom:

[\mu =\mu_{max} \cdot \frac{SHK s + S + S \cdot \frac{SHKi}} ]

Onsa cnyyast HIMGMPOBaHWS MPOOYKTaMMU XU3HEOEATENbHOCTU KIeTOoK, ypaBHeHne MoHoga moxet
OblTb MOANMULMPOBAHO C YY4ETOM KOHCTaHTbl MHIrMbupoBaHus npoayktom (Kp) cnegyrowum
obpaszom:

[\mu =\mu_{max} \cdot \frac{SHK_s + S + \frac{S*"2KK _p}} ]

OTW ypaBHEHWSs1 MO3BOMSAIOT ONUCaTb 3aBMCMMOCTb CKOPOCTM pOCTa KMETOK OT KOHLUEeHTpauuu
cybcTpaTta M yuuTbiBaTb MHIMOMpPOBaHUE npolecca pocTta U3bbITkoM cybcTpaTta unm npoaykramm
XKMU3HEOEATENBHOCTN KIETOK.

4.1.57 Kenc-3apaHue
4.1.57.1 [Ke-5 CnocobHOCMbIO nNpPuUMEHsIMb 3HaHUsl U Haebliku e obnacmu

pa3pa6omKu U npumMeHeHusi 2eHemu4ecKux mexHosnozauli, 8 MoM Yucsie 2eHOMHO20

pedakmupoeaHusi
Ne Kewnc-3agaHne
3a4aHnga

1 lMpoaHanuanpynte npenmyliectsa OMOTEXHONOMMYECKOr0 NPOU3BOACTBA BUTAMUHOB  Ha
KOHKPETHbIX Npumepax
OTBeT:
1.BruoTexHonorm4yeckoe NpomM3BoACTBO BuTamuHa B2 (pubodnasuHa) - MUKPOOPraHU3Mbl, Takue
kak Bacillus subtilis, moryt ObITb ucnonb3oBaHbl ANsi NPOU3BOACTBA BUTaMuMHa B2 Gnarogaps mx
CNOCOBHOCTM K CcMHTEe3y pubodnaeBmHa. OTO MOXeT ObiTb 6onee skoHOMMYECKN 3PDEKTUBHBIM U
9KONOMMYECKN YCTONYMBBIM MPOLIECCOM MO CPaBHEHMIO C TPAOULMOHHBIM XMMUYECKUM CUHTE30M,
KOTOPbIN UCMOMb3yeT BPEAHbIE XMMNYECKME PACTBOPUTENN U KaTannsaTopbl.
2.buotexHonoruyeckoe npom3BoactBo BuTamumHa C (ackopOMHOBOW KMCMOTbI) - OPOXCKM BuAa
Yarrowia lipolytica moryT ucnonb3oBaTbCa Ans nonyyvyeHus ButamuHa C. OTOT meTon siBnsieTcs
bonee ycToMuMBbLIM, Tak Kak He TpebyeT wuCnonb3oBaHWSA OOMbLIOrO KOoMMyecTBa BoAbl U
XUMUYECKUX BELLECTB, KOTOPbIE MOTYT ObITb BPEAHLIMM A5 OKpYKatoLen cpeabl.
3.buoTtexHonorudyeckoe npou3BoAcTBO BuTamuHa D (xonekanbuudpepona) - 6Gaktepun Buaa
Streptomyces canus mMoryT ObITb MCNOMNB30BaHbl ANs CUHTEe3a BuTamuHa D. 3ToT npouecc meHee
BpedeH [ONns  OKpyxkaiwllen cpefpl, 4YeM TpaauUMOHHOE NPOU3BOACTBO, OCHOBAHHOE Ha
MCMNOMb30BaHNM XMMUYECKUX PAcTBOPUTENEN N KaTanM3aTopoB.
4 .broTexHonorm4eckoe Mnpou3BOACTBO BUTaMMHOB rpynnel B (TmamuHa, pubodnaBuHa,
nupugokcnHa un donveBon KucroTbl) - Gaktepum Escherichia coli moryT ObiTb reHeTu4ecku
MoguMUMpoBaHbl AN YBENMYEHUSA X CNOCOBHOCTM NPOM3BOAUTDL 3TV BUTAMUHBI.

2 IOna addeKkTMBHOrO npoBeaeHnss OMOTEXHONOrMYeckoro npouecca 6onblioe 3Ha4YeHue umeeT

nutaTenbHas cpeda, B KOTOPOW MWKpoopraHuambl-npoayueHTel BAB wncnonb3yloT B kayecTse
WCTOYHMKA a30Ta pasfuyHble a3oTCoAepXallMe COeAVHEHWs, codepXallne aMuHHbIA asoT Wnu
WOHbI aMMOHUS. Kakne ycnoeus nposeaeHus oepMeHTauumn no UCTOYHWKY a3oTa Npy NonyvyeHuu
aHTU6MOTUNKOB BYAYT ABNATLCA ONTUMANbHBIMN?

OTBeT:

OnTuManbHbIMX  YCOBUAMU NpoBeAeHUs depMeHTauum no WUCTOYHMKY asoTa npu nonyvyeHuu
aHTMbnoTnkoB ByayT cnegyoLme:

— WNcnonb3oBaHue pasnnyHbIX UCTOYHMKOB a30Ta, TakMX Kak CONMv aMMOHUS, HUTPaTbl, HUTPUTHI,
aMUWHOKMCIOTbI U NenTugbl.

— Bbibop ucTOYHMKa a3oTa 3aBUCUT OT BMAa MMKPOOpraHuama-npogyueHta u cTagum pocTa

127




KynbTypbl. Ha HavyanbHOW CcTaguM pocTa MUKPOOPraHuM3Mbl NpeanodYnuTalT  MCnofib3oBaThb
WCTOYHMKM a30Ta C aMUHHbIM a30TOM, Takue Kak aMMHOKMCIIOTbI, @ Ha NO34HeN CTaanmn - UCTOYHMKM
C MOHaMUN aMMOHUS.

— KoHueHTpauus a3oTa B cpefe AoimkHa ObiTb ONTMManbHOW Ans obecnevyeHnss MakCMmarnbHoro
pocTa 1 CMHTe3a aHTUGMOTUKOB. CIULLKOM HU3Kasi KOHLEHTPaLWs MOXET NPUBECTU K 3aMelsIeHNIo
pOCTa M CHWXEHUIO NPOAYKLUUM aHTUOMOTUKOB, @ CIIULLIKOM BbICOKasi - K MHIMOMpPOBaHMIO pocTa U
YXYALUEHWIO KayecTBa NpoaykTa.

— BaxHo Takke yuuTblBaTb BMUSIHUE WCTOYHWUKOB a30Ta Ha CTabWUNbHOCTb aHTUGUOTUMKOB U UX
Bbixod. HekoTopble aHTUBMOTUKM MOTYT TepsATb CBOK aKTMBHOCTb UMW paspyLUaTbCsa Npy KOHTaKTe C
onpeaeneHHbIMU UCTOYHUKAMM a3oTa.

— Kpome Toro, cnegyet o6ecneunTb 4OCTAaTOYHOE KONMUYECTBO OOCTYMHbIX MCTOUYHUKOB yrriepoaa u
3Heprum ansa obecnevyeHnst akTMBHOIO POCTa MUKPOOPraHN3MOB M CUHTe3a aHTUBNOTUKOB.

Ona onTummusaumm npouecca OGUOCUHTE3a MEeHUUMNNIMHA B NUTaTenbHYK cpedy nobasnsioT
aMUHOKUCIOTbI. Kak 3To MOXET OTpasnTbCs Ha KONMYECTBEHHOM BbIXOAe LieNeBoro npoaykra, ecnum
[06aBUTb NN3MH B 3HAYMTENbHbBIX KOHLEHTpaumsax?

OTBeT:

[obaBneHve nuavHa B 3HaAYUTENbHbIX KOHLEHTpaUMsX MOXET MOMOXWUTENbHO CcKa3aTbCA Ha
KONMMYEeCTBEHHOM BbIXO4E MEHWLMINIMHA, MOCKOMbKY MU3UH SABMASIETCA BaXHON aMWHOKWUCIIOTON Ans
pocta n metabonuama 6akTepui, NPOM3BOAALLNX NEHULUMUNNNH. JIU3UH MOXET CTUMYNMPOBaTb POCT
DakTtepun n cnocobcTBOBaTb YBENUYEHWUIO WX AKTMBHOCTU MO CUMHTE3y neHuuyunnuHa. OgHako
CINULLKOM BbICOKME KOHLIEHTpauuu nrM3nMHa MOryT MPUBECTUM K ero TOKCUYHOCTU Ans 6aktepuin u
CHWXEHUIO YPOBHA CUHTE3a neHuumnnuHa. [lo3ToMy BaxHO onpefenutb ONTUMarbHYO
KOHLIEHTpaUUIO NU3nHa AN OOCTUXKEHUS MaKCUMarbHOro BbIXOAa NEHULUUNIIMHA NPpU CoOXpaHeHuu
pOCTa U aKTMBHOCTW HaKTepui.

B npouecce 6nocmHTe3a aHTMOMOTUKOB GOMbLLOE 3HAYEHNE MMEET coepKaHue yrnepoaa, asota u
doccopa B nuTaTensHon cpege. Kak BNMSeT U3MeHeEHNE COAepXKaHNA STUX BELLECTB Ha MpoLece
OvocnHTE3a BTOPMYHBIX MeTabonnToB, U Ha NpoLecc depMeHTaumnm B Leriom?

OTBeT:

CopepxaHue yrnepoga, asota u poccopa B nuTaTenbHOW Cpefe urpaeT BaXKHYH porb B npolecce
OvocmHTEe3a aHTMOMOTUKOB M APYrNX BTOPUYHBbIX MeTabonutoB. M3OLITOK MM HegoCcTaToK 3TUX
3M1EMEHTOB MOXET HEeraTUBHO CKa3aTbCHA Ha POCTE MUKPOOPraHU3MoB, X MeTabonmMame 1 CUHTe3e
ueneBbIX MPOAYKTOB.

BnusHue Ha pocT MukpoopraHuamoB: MuKpoopraHmambl TpebyrT onpeneneHHOro COOTHOLLEHUS
3MEMEHTOB B NMUTATENbHOW cpefe Anst NogAepXaHusi CBOEro pocTa M AeneHus KneTok. N30biTok
yrnepoga, asota unu docdopa MOXeT MNPUMBECTU K “nepekapMimBaHuio” MUKPOOPraHM3MoB U
HapyLlleHntio nx meTabonvama, YTO B CBOK OYepedb CHU3UT UX CMOCOBHOCTb CUHTE3MpOBaTb
uenesble NpPoOAyKTbl. HepocTtaTtok 3TMX SMNeMeHTOB, HAOOOPOT, MOXET 3amMennMTb PoCT U
pa3MHOXEHWE MUKPOOPraHM3MOB, YTO TaKKe HEraTUBHO CKAXKETCS HA UX MPOOYKTUBHOCTM.

BnusgHue Ha cuHTe3 BTOPWUYHBIX MeTabonuToB: MWKpOOpraHmMambl UCMOMb3YIOT Yrrepod, asoT U
docop aons cuHTesa 6enkoB, HYKIENHOBbBIX KUCMOT U APYrMX BaXHbIX KOMMOHEHTOB CBOUX KIETOK.
BTopuyHble meTabonuTebl, Takne kak aHTMOMOTUKM, ABMASKTCA NPOAYKTaMW Cneunanm3npoBaHHOro
mMeTabonmama, n ons ux cMHTesa Takke TpebylTcst onpeaerneHHble KonMyecTBa yrnepoaa, asota 1
docdopa. N36bITOK 3TUX 3NEMEHTOB MOXET NPMBECTU K KOHKYPEHLMM MEXAY npoueccamMm pocTa u
CVHTE3a BTOPUYHLIX METAboNUTOB, YTO CHMXKAET UX NPOAYKUMI0. HeaocTtaTtok anemMeHToB MOXET
CHU3WUTb NX CUHTE3 NI NPUBECTU K 06pa3oBaHU0 HeNpPaBUIbHbIX CTPYKTYP.

B 6uoTtexHonormdeckom npPoOu3BOACTBE JIEKAPCTBEHHbLIX CPeacTB Oonblloe 3HayYeHne umeer
nutatenbHas cpepa. [lpeanoxute onTMManbHyl0 nUTaTeENbHYO cpeny B BuocuHTese
aHTMOMOTUKOB.

OTtBeT:

OntumanebHaa nutatenbHas cpefa nnsg 6uocuHTesa aHTUBUMOTMKOB [OMKHa YOOBNETBOPATb
cnegyrowmum TpeboBaHMaAM:

— CopepxaTb Bce Heobxogumble 3rEMEHTbl AN pocTa U pasBUTUS  MUKPOOPraHM3MOB-
NpoAyLEeHTOB aHTUOMOTUKOB (yrnepos, a3oT, ocdop, BUTAMUHbI, MUKPO3JTIEMEHTbI U T. A.).

— WNmeTb ontumanbHbin pH Ana akTMBHOCTM (DEPMEHTOB MWUKPOOPTraHM3MOB M CTabWIbHOCTU
aHTMONOTUKOB.

— BbITb cTEpUnbHON U CBOGOOHOM OT MHIMOMPYIOLLMX BELLLECTB.

— OGb6ecneunBaTb paBHOMeEpPHOe pacnpegeneHve M LOCTYMHOCTb BCEX KOMMOHEHTOB [Arnis
MWKPOOPraHn3moB.

— MNoppepxmBaTh BbICOKYIO NNOTHOCTb KNETOK U BbICOKUMA YPOBEHb CUHTE3a aHTUBNOTUKOB.

Ona nonyyeHus onTUManbHOW NUTATENbHOM Cpefbl MOXHO MCMOMb30BaTb pPa3fuyHble MeToAbl,
BKMOYasd ONTMMU3aLMIO CoCTaBa cpefbl, UCMOMNb30BaHNE CTUMYNATOPOB POCTa, KOHTPOMb YCMOBUN
depmeHTaumm 1 T.4.
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«CoBpeMeHHble MeToabl PU3NKO-XMMUYECKON bnonornny

4.1.58 TecTbl (TecTOBbIE 3aAaHUs)
4.1.58.1 [1Ke-4 CnocobeH Kk ¢opmuposaHuro Heobxodumol Memodu4veckoll

dokymeHmayuu no obpa3zoeamesibHbIM fpo2paMmMaM e obnacmu Mukpobuosnoauu c
npuMeHeHuUeM UHGOPMaUyUOHHbLIX mexHosio2ul

Ne
3agaHusa

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

[okymeHTbl, onpegenstowme cogepxaHne obpasoBaHus:
a) obpasoBaTtenbHas nporpamma

0) obpasoBaTenbHbIE METOADI

B) o6pa3oBaTenbHbI yCTaB

3. [JokyMeHTbI, onpegensiowmne cogepXxaHne obpasoBaHUsA BCEX YPOBHEN M HANpPaBlEHHOCTHU:
a) obpasoBaTtenbHas nporpamma

©0) obpasoBaTenbHbIE METOADI

B) o6pa3oBaTesibHble 3aKOHbI

OcHoBHas obpasoBaTenbHas nporpamma (OOIlM) o6pa3oBaTenbHOIO yupeXxaeHus onpeaenser:
a) npakTuka obpasoBaTenbHOro npotecca

©) Teopus obpasoBaTenbLHOro npouecca

B) NNaHUpyeMble pe3ynbTaTbl 06pa3oBaTeNbLHOro npouecca

O6weobpasoBaTenbHble NporpaMmmbl B 00pasoBaTerbHbIX Y4PEXAEHUSX OCBanBatoTCs B
cnepyouen opme:

a) cTaumoHapHon

6) ouHO-3a04HOM

B) cTaHOapTHON

Bobicline yyebHble 3aBeneHus paspabatbiBatoT OOIT B cootBeTCcTBUMM ¢ PIOC 1 065a3aHbI
€XXerogHo obHOBNATb €€ C y4eTOM pPas3BUTUS HayKK1, KyNbTypbl, SKOHOMUKWN, TEXHUKW, TEXHOMNOTUIA 1
couunarnbHoun cepbl, Tak nn 3T0:

a) HeT

©) 3aBMCUT OT pernoHa

B) Aa

4.1.59 Bonpocbl
4.1.59.1 [1Ke-4 CnocobeH Kk @opmuposaHurw Heobxodumoli Memodu4yecKol

dokymMeHmauuu no obpaszoeamesibHbIM fnpo2pamMmmam e obsacmu Mukpobuosiocuu c
npuMeHeHuUeM UHGOpPMaUUOHHbLIX MexHos102ul

Ne
3agaHusa

HaunmeHoBaHne Bonpoca

1

TpeboBaHus Kk pa3paboTke NpakTukyma no U3nKo-XxMMmMYeckumMm MeTogam B Grororum

OTBerT:

Aneopumm Oelicmeusi ripu pa3pabomke pabouyeli npoepammbl QUCUUNIUHbI:

- lNpoaranu3uposams y4ebHO-MemoOuYecKyto OOKyMeHmauutlo C uesbio orpedesieHuss mMecma
paccmampueaemol ducyunsiuHbl 8 y4ebHOM rnaHe;

- poaHanu3uposame umepamypy u UHMepHem-UucmoYHUKU;

- paspabomame Habop nabopamopHbIx pabom o OucyunIuHe

- Cocmasumb memodu4yeckue pekomeHOayuu o Ucrosib308aHuI0

n1abopamopHoz0 rnpakmukyma

- [posecmu anpobayuto pazpabomaHHbIX Mamepuasnos

doTokonopumeTpuyeckun aHanuns. PaspaboTtka nabopaTopHOro npakTukyma.

OTBerT:

Aneopumm Oelicmeusi ripu paspabomke pabouyeli npoepammbl QUCUUNIUHbI:

- lNpoaranu3uposams y4ebHO-MemoOuYecKyto OOKyMeHmauuto C uesbio orpedesieHuss Mecma
paccmampugaemol OUCUUMIUHbLI 8 y4eOHOM rnaHe;

- IpoaHanu3uposams iumepamypy U UHMePHEemM-UCMOYHUKU;

- paspabomame Habop nabopamopHbix pabom no ducyunnuHe

- Cocmasumb memodu4yecKkue pekomeHOayuu o Ucrosib308aHuI0

J1labopamopHO20 npakmukyma

- [lposecmu anpobayuro paspabomaHHbIX Mamepuarnos
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OtBerT:

CnekTtpomeTpus. PaspaboTka nabopaTtopHOro npakTnkyma.

Aneopumm Oelicmeusi ripu paspabomke pabouyeli npoepammbl QUCUUNIUHbI:

- lNpoaranu3uposams y4ebHO-MemoOuYecKyto OOKyMeHmauuto C uenbio orpedesieHuss mMecma
paccmampugaemol OUCUUMIUHbLI 8 y4eOHOM rraHe;

- IpoaHanu3uposams iumepamypy U UHMePHEeM-UCMOYHUKU;

- paspabomame Habop nabopamopHbix pabom o ducyuniuHe

- Cocmasumb memodu4yeckue pekomeHOayuu o Ucrosib308aHuI0

n1abopamopHo20 npakmukyma

- [posecmu anpobauuro paspabomaHHbIX Mamepuanos

OTBerT:

JlloMuHncueHTHbIN aHanu3. PaspaboTtka nabopaTopHOro npakTukyma.

Anezopumm delicmeus npu pa3pabomke paboyeli npozpamMmbl OUCYUMIUHBI:

- [NpoaHanusuposamp y4ebHO-MemooOu4ecKyro OOKYMEeHmMauuto C uesbio orpedesieHuss mecma
paccmampugaemol OUCUUMIUHbLI 8 y4eOHOM rraHe;

- IpoaHanu3uposame iumepamypy U UHMePHEemM-UCMOYHUKU;

- paspabomamse Habop nabopamopHbix pabom no ducyunnuHe

- Cocmasumb MemoduyecKkue peKkomeHoayuu o Ucrosib308aHU

Jn1abopamopHo20 npakmuKyma

- [posecmu anpobayuro paspabomaHHbIX Mamepuasinos

OTBeT:

OnekTpoxnMmnyeckme meToabl aHanuaa. PaspaboTtka nabopaTopHOro npakTukyma.

Anezopumm Oelicmeus npu pa3pabomke paboyeli npozpamMmbl OUCYUMIUHBI:

- [NpoaHanusuposamp y4ebHO-MemoOu4decKyro OOKYMEHmMauuto C uesbio orpedesieHuss mecma
paccmampueaemol ducyunsiuHbl 8 y4ebHOM rnaHe;

- MpoaHanu3uposame umepamypy u UHMepHem-UucmoYHUKU;

- paspabomame Habop nabopamopHbix pabom no ducyuniuHe

- Cocmasumb MemoduyecKkue pekomeHoayuu o Ucrosib308aHU

Jn1abopamopHo20 npakmuKyma

- [posecmu anpobayuro paspabomaHHbIX Mamepuainos

4.1.60 Kenc-3agaHue
4.1.60.1 [1Ke-4 CnocobeH Kk @opmupoeaHurw Heobxodumol Memodu4yecKol

dokymeHmayuu no obpa3zoeamesibHbIM fpo2paMmMaM e obnacmu Mukpobuosnoauu c
npuMeHeHuUeM UHGOpPMaUUOHHbLIX mexHos1o2ul

Ne Kewnc-3agaHue
3agaHugd
1 CocTaBuTb pabouyto nporpammMy no MUKpobronorum Ang HanpasneHus NOAroToBkn 6akanaspuaTa
06.03.01 Bruonorus
2 MpuHUMNuaneHasa cxema xpomaTorpacuyeckon yCTaHOBKU

OrtBeT:

MpuHUMNuaneHas cxema xpoMaTtorpadmyeckon YyCTaHOBKM BKIOYaET B cebs HECKONbKO OCHOBHbIX

KOMMOHEHTOB:

v Hocutenb (cTtauuoHapHas asa): obbl4HO npepcTaBnseT cobol matepuan C BbICOKOM
MOBEPXHOCTHOW MNIOWanbio, TakoW Kak KOJIOHKa C HamorHuTenem (Hanpvumep, CuiuvKarerb,
araposa, MeTannMyeckMe okcuibl U T. A4.) UK NocKas NoOBEepXHOCTb (Hanpumep, bymaxHoe
MOMOTHO, CTEKNSIHHAs NnacTuHa).

v MobunbHas ¢asa: 3To KNOKOCTb UMK ras, KOTOpbIA NpoTeKaeT Yepes CTauMoHapHYyo dasy u
NepeHoOCUT KOMMOHEHTbI CMECH.

v/ O6paseL: cMecb, KOTOpPYH HEOBXOAMMO pas3aenuThb.

v' [leTeKkTop: YCTPOWCTBO, KOTOpPOE ornpeaensiet, Korga KOMMOHEHTbl CMecU MpoxoasT 4epes
Hero. OBbI4HO 3TO POTOMETPUYECKNIA OETEKTOP UM AETEKTOP C MacC-CNEKTPOMETPUEN.

MpuHUMNuaneHas cxema xpomaTorpaduryeckon YCTaHOBKM MOXET BapbMpOBaThCH B 3aBUCUMOCTU

OT TMna xpomarorpacumn (Hanpumep, XUOKOCTHOW, ra30BON, MOHOOBMEHHON, adPPUHHON N T. A.) U

KOHKPETHOW METOOUKMN.

3 KakoBa cTpykTypa s4enkun ceagekca 1 4em oTrMyaloTCA pasnuyHble Mapku cedanekca?

OrBeT:

Cedbapekc - aTO ToproBasi mapka Ons rensi, MCrNonb3yemMoro B XxpomMaTorpadum Ha OCHOBE
pekctpaHa. OH npeacraBnsieT cobon rMapodunbHbIA refb, KOTOpbI 06nagaeT CnocoBGHOCTLIO
OTAEnNsATb MOSEKyrbl Ha OCHOBE MX pasMepa u dopmbl. CTPYKTypa sAveikn cedpagekca cCocTouT ns
TPEXMEPHON CETU AEKCTPAHOBLIX MONIMMEPOB, KOTOPbIE 0OPa3yT NOPUCTYHO CTPYKTYPY.

PaanunyHble MapKu cecba,u,ekca MOTyT OTNM4aTbCA NO pasMepy nop, Avanas3oHy MOJIEKYINAPHbIX
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Macc, cTeneHn rmapodUnbHOCTU M OPYrMM  xapaktepuctukam. Hanpumep, cedagekc G-25
obnagaet 60nbWIUMKU MOPaMKU U UCMONb3yeTCs AN pas3AeneHns OTHOCUTENbHO KPYMHbIX MOJIEKYI,
Takux kak 6ernkm n HykrnenHoBble KUCNOTbIl. B To Bpems kak cedhagekc G-75 nmeeT MeHbLUME MOPbI
M MOXeT OblTb MCMOMb30BaH ANS pas3gefieHWs MEHbLUMX MOJEKyr, TakMX Kak nentuabl U
OJTUIOHYKIEOTHAbI.

Takum o06pasoM, pas3nuyHble Mapkm cedpagekca npegHasHadeHbl AN PasfUyHbIX  BUMAOB
XpomMaTorpadum 1 pasgeneHusi MoneKyn pasfnyHblix pa3mepoB 1 CBONCTB.

4 KakoB npuHUMN pasgeneHus cMecu OenkoB C pasfIMYHOM MOJEKYNSiPHOW Maccol Ha rene
cedhagekca?

OrtBeT:

MpuHUMN pasgeneHns cmecu GENKoB C pasfMYHOM MOJSEKYNSIPHOM Maccomn Ha rene cedagekca
OCHOBaH Ha ux unbTpauum 4Yepe3 MOPUCTYD CTPYKTypy rensi. enb cedagekc umeet
TPEXMEPHYIO CETb LEKCTPaHOBbLIX MONMMEPOB, koTopas obpasyeT nopucTyio matpuuy. [pu
NPOXOXOEHUN 4epe3 3Ty MaTtpuuy, ©O6enku pasnuMyHOM MOMeKynspHoln Maccel OyayT
B3aMMOAENCTBOBATb C NOpaMu refns no-pasHomy.

Benkn ¢ Gonblien monekynsipHon maccon 6yoyT nmeTb Gornee 3amedneHHoe OBWKEHWE 4epes
renb, Tak Kak um OygeT TpydHee MNPOHUKHYTb B MeHbluMe nopbl rens. benku ¢ meHblien
MOJEKYNSIPHON Maccon, HaobopoT, cMoryT 6ornee fnerko NPOHUKHYTbL B NMOpbl U ObicTpee npongyT
yepes renb.

Taknm obpasom, Npu xpomaTtorpacum Ha rene cedpagekca 6enkun pasgensaoTcsa B 3aBUCMMOCTU OT
nx pasmepa M MONeKynsapHon macchl. bonblune Genkv 3agepXxunBaroTcs B rerne, B TO BPEMS Kak
MEHbLUME NPOXOAAT 4Yepe3 Hero ObicTpee. ATO MNO3BOMsieT pasfenuTb cmecb 6enkoB Ha
KOMMOHEHTbI C Pa3NUYHON MOMEKYNSPHON MacComn.

5 KakoBbl MeTobl KONIMYECTBEHHON OLEeHKM BenkoB BO opakumsx?

OrtBeT:

[nsa konuyecTBeHHOW OUeHKM 6enkoB BO hpakumax MOryT MCMONb30BaTbCS pa3fnnyHbie MeToapbl,

BKITHOYas cnekTpodoToMeTputo, OMKyBpeTHble MeTodbl, MMMYHOMOrM4eckne MeTodbl M Macc-

crneKkTpomeTpuio. BoT HECKONMBbKO OCHOBHbBIX METOOOB:

v' CnekTpodoTOMeTpUs: DTOT METOA OCHOBaH Ha M3MEPEHMM ONTMYECKOW MAOTHOCTU pacTeopa
Oenka npu onpegeneHHon AnvHe BOMHbL. [Ns 3TOro 4acTto ucnonb3yeTcs meTtog Lowry mnm
meTtoq bpagdopaa.

v'  BukyBpeTHble MeToabl: Hanpumep, meton Bpagdopoa, ocHoBaHHbLIM Ha B3auMOOEWCTBUM
fenka c kpacutenem Kymaccu, KOTOpbIA NPUBOANUT K U3MEHEHUIO LIBETA U MOXHO U3MEpUTb
ONTUYECKYIO MMAOTHOCTb.

v WmmyHonornyeckve wmeToabl: Bknitoyator ELISA (dpepmeHTaTuBHasi MMMyHOCOpOEHTHas
aHanu3) n Western blot (MMMYHOBRNOTTUHT), KOTOpPbIE NO3BONSANT ONpeAennTb KOHKPETHbIe
©enku ¢ ncnonb3oBaHMeM aHTUTen.

v' Macc-cnektpomeTpus: ATOT MeTO/ MO3BOJISIET ONpeaenuTb Maccy U CTPYKTYpy 6enka u MoxeT
ObITb MCNOMb30BaH AN KONMYECTBEHHON OLIEHKM BerKoB BO (hpakuUmsix C BbICOKON TOYHOCTBIO.

Bbibop meToga 3aBuCMT OT Tuna obpasua, uernenm u gocTynHoctu obopyaoBaHus. KombuHauus

HECKONbKMX MEeTodOoB MOXeT obecneumTb Gonee TOYHYK KOMNMYECTBEHHYK OLEeHKYy OernkoB BO

dpakymsx.

«CTtparerusa 6MoxmmMmmuyeckomn agantaumum»

4.1.61 TecTbl (TeCcTOBbIE 3afaHUA)

4.1.61.1 lMKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus
uccnedoeamesnbCKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJsisiM C y4emoM WUpOKO20
noHUMaHusi npogeccuoHasibHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4qucsie Ha
MeXoucyurniiuHapHOM ypPoeHe

Ne TecToBOE 3ajaHue ¢ BapuaHTaMmu OTBETOB U NpaBUibHbIMKU OTBETaMU
3adaHud
1 anpO,El,Hble BellecTBa, Bblpa6aTbIBaeMble pacTeHnAMU N XXNMBOTHLIMU U NMpUBNekarLine K cebe

OpraHun3mbl, Ha3bIBalOTCS
A. aTTpakTaHTbI

b. netTepeHThI.

B. KaripomoHbI

[". FOPMOHBI

2 JleTyume coeguHeHus, ncnonb3yemble AN KOMMYHUKaLMK B Npeaenax Buaa, HasblBaTcs
A. TOPMOHBbI
B. depoMOHbI
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B. KanpomoHsb!
. aTTpaKkTaHTbl

CnepoBow bepoMOH, BbipabaTbiBaeMbii MypaBbsMU NTIMCTOPE3aMMU,
A. BbicokocneumdmnyeH

B. BocnpuHumaetcsa mypaBbsimu B ao3e 0,08 nr/cm.

B. obnagaet rpynnoBon cneumnguyHOCTbIO

I". BCe OTBETHI HEBEPHbI

Kakoe 13 nepeydncneHHbIx BELLECTB BXOAMT B COCTaB CeKpeTa aHarbHbIX Xere3 CKyHca?
A. nzoammnauertar

B. meTunkpotuncynbcua.

B. yHaoekaH

[". MypaBbUHag KMcnoTa.

B cemeHax ropbkoro MvHaans CoaepXuTcs LIMaHOoreHHbI rmmkosng
A. ByppuH

B. nuHamapwuH

B. AmuraanvH

[". noTaycTpanuH.

4.1.62 Bonpochbl
4.1.62.1 lMKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus

uccnedoeamesnbCKux 3ada4y adeKkeamHO MOCMaesIeHHbIM UeJsisiM C y4emoM WUpOKO20
noHUMaHus npogeccuoHanbHOoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MeXxoucuyurniiuHapHOM ypoeHe

Ne
3afaHua

HaunmeHoBaHne Bonpoca

1

Broxumundeckne acnekTsl B3anMOOEeNCTBUSA YeroBeKa C OKpyxatoLlen cpeaomn

OTBerT:

B3aumopgencteue yenoBeka C OKpyxarwLlen cpefon MMeeT MHOXECTBO BUOXMMUNYECKUX acnekToB,

KOTOpble BKIOYaAlOT B cebs kak MO3NTUBHbIE, TaK U HEeraTMBHblE BO3AeNCTBUSA. HuxKe npuBeaeHsl

HEKOTOpbIE N3 HUX:

v' BospgencTBue 3arpsisHEHMI Ha opraHuMam: XMMUYECKMEe BeLLecTBa, TakMe Kak TsKenble
MeTannbl, NecTuuugpl, rasbl U Opyrve 3arpsi3HUTENnu, MOryT BO3OENCTBOBaTb Ha OPraHusm
yenoBeka, BbI3blBasi pPasfMyHble OUOXMMMUMYECKNE W3MEHEHWS, BKIOYas OKUCIUTENbHbIN
ctpecc, nospexaeHue [HK, nameHeHus B ropmoHanbHomMm 6anaHce u 1.4.

v BnusiHne auetbl: MUTaHWe Takke MrpaeT BaxHYl poNnb BO B3aMMOAEWCTBUMM YeroBeka C
oKpyxatlLlen cpegon. PasnuuHble nuLieBble KOMMOHEHTbl MOTYT BfMSITb Ha Guoxmmmudeckme
npoLliecchbl B OpraHn3me, Takme kak 0OMeH BelecTB, MMMYHUTET, paboTa opraHoB 1 CUCTEM.

v/ BosgeiicTBre Ha ypoBeHb cTpecca: Okpyxatwllas cpefa, BKnodas WyM, 3arpsi3HeHne Bo3ayxa,
HebnaronpusATHble ycrnosBus Tpyaa u Apyrne akropbl, MOryT OkasblBaTb BO3[eiCTBME Ha
YPOBEHb CTpecca y YerioBeka, YTO B CBOK O4yepeab MOXET NPUBOAUTb K U3MEHEHUSM B
BroxnMmnyecknx npoueccax, Takmx kak MU3MeHeHUs1 YpOBHSA rOPMOHOB U HEpOMeanaTopos.

v/ BospgeiictBne Ha 300poBbe  koxXu:  dakTopbl  OKpyXKalowelh  cpedbl, TakMe  Kak
yNbTpadnoneToBOe U3NydeHne, 3arpsi3HeHne U TemMnepaTypHble N3MEHEHMUS, MOTYT BNUATb Ha
COCTOSIHME KOXM, Bbi3blBasi OMOXMMUYECKME W3MEHEHWUS, TakMe KaK OKUCIUTEIbHbIA CTpecc,
BOCMNarneHue 1 gervapartaumio.

v'  BospgencTBue Ha Mukpobuomy: OkpyKatowas cpega Takke BNUsSeT Ha MUKpoBUoMy Yenoseka,
YTO MOXET NPUBOAUTbL K U3MEHEHUsIM B BMOXMMMYECKMX MpoOLieccax B OpraHvM3me, BKIO4Yas
nueBapeHne, UMMYHUTET 1 OOMEH BELLECTB.

ApanTaums pacTeHUIN K ceneHy 1 TsKenbiM MeTansiam.

Omeem:

PacmeHusi mo2ym adanmupogambCsi K PasfiudyHbIM YyCII08USIM OKpyxxarouwel cpedbl, 8KYasi
Hanu4ue cesieHa U MsKenbix Memasios. Hekomopbie pacmeHusi, makue Kak 6oboebie, Moaym
Hakarnjueamb CeJIeH 8 C80UX KOPHSIX U cmebsisgx, 4mo romo2aem UM 8bhKU8amb 8 yCrio8USsIX
8bICOKOU KOHUeHmpauyuu 3mozo anemeHma. [lpyeue pacmeHus, makue KakK 3f1aKku, mo2ym
ucronb3oeame MsiKesnble Memarnbl Os yKperseHUss ceoeli KOPHe8oU cucmeMbl U yryYueHust
pocma. OOHaKo, criuwkom 60sbUoe KOSTUYECMBO CefieHa Urnu MsiXXerbiX Memarnios moxem 6bimb
8peldHbIM Onsi pacmeHuli u npusecmu K ux aubesnu.

[eTokcnkaumsa dpeHonos, repbuungos
Omeem:
Lemokcukauus gpbeHonnos u 2epbuyudos Moxem npoucxodums pasnuyHbIMU criocobamu, 8KoYas
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6uorioa2uYeckoe pasioxeHue, XUMUYECKoe pasiiokeHue, a makxe UCrofib308aHue copbeHmos u
kamanuzamopos. buonoaudeckoe pasfioxeHue MOXem OCyWeCcmenambsCs MUKpoopaaHu3Mamu,
Komopbie ucronb3yiom heHomnbl U 2epbuyudsl 8 Kayecmee UCMOYHUKA numaxus. XuMudeckoe
pasnoxeHue Moxem npoucxodums nod delicmeuem pasfuyHbIX XUMUYECKUX peaKuul, maxKux Kak
OKuCfieHUe unu eoccmaroeneHue. CopbeHmbl Mo2ym  UCrofb3o08amscs Ons  yodaneHus
3a2PA3HAOWUX 8elecms U3 rnoyebl unu 800bl, @ Kamarnu3amopbl Mo2ym yCKOpSMmb peakuuu
Pa3NOXEeHUs.

4 "OpMOHanbHbIe B3auMOAENCTBUS MeXAY PacTEHUS MU U XKUBOTHbLIMU

Omeem:

Ecnu kocHymbcsi omHoweHul 4venoseka u OC, mo MOXHO ysudemb, YmMO eCmb 83aUuMOCB8sI3b
MeXQ0y 4eslo8eKOM U pacmeHusiMu. Briepebie 060CHO8aHHbIE COOBWEHUST O Halu4yuu XEHCKUX
r105108bIX 20PMOHO8 8 MKaHsIX pacmeHul nosieusniuck 8 30-x eodax Hauwez20 8eka. Amu 20PMOHbI
peaynupyrom pocm, ugemeHuUe HeKomopbix pacmeHul u co3pesaHue r100o08. N1zeecmHa Opyzas
8epcusi — pacmeHusi CUHMe3upyrm 20PMOHbI 011 moeo, Ymobbl UCMoNb308ampe UX 8 Kadyecmee
rpomugo3ayamoyHbIx cpedcme 011 peayiuposaHusi YUCTIEHHOCMU Moedaruux Ux XU8omHsIx. B
pacmeHusix 0bHapyXeHbl criedytowue nooebie 20pPMOHbLI U UX aHasioeu — 3CMPOH (buHUKosas
nanbma, epaHamosoe depeeo, sbnoHss Malus pumila u 0p.); mecmocmepoH u aHOPOCMEPOH — 8
MblbYe COCHbI U Op. OMNUCaHO BJIUSIHUE YECHOKa, Kogbe, nmempywku, rnoOCOMTHEYHUKa U Opyaux
npodykmo8 Ha MeHCmpyarnbHbIU YUK Yy XeHWUH (rofiazarm, 4Ymo 8 3mux pacmeHusIx
codepxxamcsi  pumoacmpoeeHsbl). [lpumepom umoacmpozaeHa sensemcs Mupacmpon (8
pacmeHuu Pueraria murifica). 3mo obHapyKusock ocsie moeo, KaK 8bISICHUIOCk, YMO XEeHUW|UHbI
Bupmbl u TaunaHOa UCronb3yOM 3KCMpakmbel U3 KOPHEU 3moe0o pacmeHusi Orsi 8bI3bleaHUst
abopma. [opox codepxum npomueo3ayamoyHble geuwjecmea  (heHObHOU  rpupodkl.
WHmeHcusHoe ucronb3oeaHue eopoxa 8 nuuje xumensamu Tubema sensemcsi peaynupyrouum
¢hakmopom ux yucrieHHocmu. B cemeHax pacmerusi Gossipium codepxxumcsi MonugheHorn
2occuros, AenaWUlcs MyXCKUM KOHmMpauyenmueoM. 3mo seujecmeo eo3delicmeyem Ha JIAI
criepmues, cHuUxasi ux rnodsuwxHocms. [lpu 3mMoM oka3sbigaemcsi, YmMo 20CCuUrosl He efnusiem Ha
codepxxaHue mecmocmepoHa u JIIT e opzaHusme u Ha nubudo. [NMpedcmasneHHble OaHHbIe
yKa3sbigarom Ha mo, 4Ymo 8 fpoyecce 380/0UUU pacmeHUs crieyuanibHO cmasnu CUHmesuposamsb
gumoacmpozeHbl U ghumoaHdOpoz2eHk!, Ymobbl NPUCIOCObUMbCS U 8bIXKUMb 8 KOHMaKme ¢ MUpom
KUBOMHbIX. 3Omu e8euwjecmea makXe UCMOoMb3ylomcs pacmeHueM O ompa)XeHus amaku
6051€3HEMBOPHO20 Op2aHU3Ma.

5 Broxmmudeckre agantaumm - ONTUMarnbHOE TeYEHNE BMOXMMUYECKUX peakLini.

Omeem:

Buoxumuyeckue adanmayuu 038075I0M Op2aHu3MaM OfMmuMarbHO YHKUUOHUPOBamb 8
PasfiuYHbIX yCriosUsIX OKpyXxarujel cpedbl. Omo ekrvyaem 8 cebsi onmumaribHOe Mme4YeHuUe
buoxumudeckux peakyul, Komopble obecriequsarom opeaaHU3M 3Hepauel, CmpoumesibHbIM
MamepuanoM U UHgopmayuel Ornsi pocma, pas3sumuss U pasMHOXeHus. buoxumuyeckue
adanmauyuu makxe Mo2ym ek/odams 8 cebsi UBMeHeHUe akmusHOCMU (OePMEHMO8, peaynsayuio
3KCrpeccuu 2eHos8 u Opyaue MexaHU3Mbi, KOmopbkle MoMO2arm opaaHu3My adanmuposambscs K
U3MEHEeHUsIM 8 OKpyxaroujel cpede.

4.1.63 Kenc-3apaHue

4.1.63.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus
uccnedosamesibCkux 3ada4y adekeamHO rMocmaesieHHbIM UeJiIIM C y4emoM WUpPOKO20
noHUMaHus npogeccuoHanbHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucsie Ha
MexoucyuniuHapHOM ypoeHe

Ne Kenc-3apaHune
3a4aHn4a
1 B Guoxmmuyeckon nabopartopum meToaom anekTpodopesa Ha Oymare npu pH 6,0 pasgensanu

CMeCb aMWUHOKUCIIOT, B KOTOPYIO BXOAWIU: CEPUH, MMULUH, arnaHuH, rmyTaMMHoOBasi KUCNoTa, NN3KH,
aprvHuH. 1. YKaxute Kakme CoeAMHeHst BUranuch K aHo4y, K katoAy, ocTaBannch Ha MecTe.
OTBerT:

K aHogy ABuranmcb NONOXUTENLHO 3apsiKEHHbIE aMUHOKUCIIOTHI: NIN3WH, aprUHIH.

K kaTogy ABuranuck oTpuuaTensHO 3apshKeHHbIE aMUHOKUCTIOThI: FyTaMUHOBAs KUCnoTa.

Ha mecTe octaBanucb HenTparnbHble aMUHOKUCINOTbI: CEPUH, MMULWH, anaHuH

2 nytamaT HaTpusi 4Yacto gobaensietcss K Onogam, NPUroToBrEHHLIM U3 OBOLLEN, OH SIBNSIETCA
06s13aTeNBbHBIM KOMMOHEHTOM BKYCOBbIX Npunpas. 1. O0bsCHWUTE NoYeMy
OTBeT:

OH paboTaeT Kak ycunutenb BKyca, aKkTMBUPYS PeLenTopbl Ha si3blke, KOTOpble BOCMPUHUMAIOT
OCHOBHbIE BKYCbl, TakMe Kak COJeHbli U cnagkvit. [mytamaTr HaTpusi MOXeT yryywuTb BKYC
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oBoLLUen, Aenas ux 6ornee HacblLLEHHbIMU U MPUATHBIMU AN YNoTpebneHus.

Kpome Toro, rnmytamart HaTpus sBnsieTcsl 00si3aTenbHbiIM KOMMOHEHTOM BO MHOMMX BKYCOBbIX
npunpaBax, Tak Kak OH YCUIMBaeT BKyC M apomart, fgenas 6nogo 6onee npvenekatesibHbIM Ans
notpebutens. OH Takke MOXET NMOMOYb MacKMpoBaTb HeXenaTernbHble BKYCbl UMK 3anaxw, genas
OBOLM Gosiee NPUSITHLIMY Ha BKYC.

3 Mpn HarpeBaHumn Guonormnyeckon xungkoctm go 100°C ocapgok He obBpasoBancsa. 1. O6ocHynTe
Hanuume unu otcytctBue 6Genka B xmakoctu. 2. Kakue peakuum HeobGXoaMMO NpPOBECTM
[JOMOSNTHUTENbHO?

OTBeT:

B paHHOM cuTyauum pedb ugeTr o AeHaTtypauuu Genka. [deHatypaumss Genka - 9TO npouecc
U3MEeHeHNs1 CTPYKTYpbl 6enka, Npu KOTOPOM OH TepsieT CBOK (PYHKLMOHANbHOCTbL N CBOMCTBA. JTO
MOXET NMPOU3oNTU MNOA BO3AEWCTBMEM pas3fuyHbIX (PaKTOPOB, TaKMX Kak BbiCOKasi TemnepaTypa,
XUMU4eckue BellecTBa, paanauunsa u 1.40. Ecnm 6enok 6bin HarpeT go temnepatypbl 100 rpagycos
Llenscus, To 9TO MOrno NpuBECTM K AeHaTypaumm 6enka n oTCyTCTBUIO ocajka.

YUtobbl onpenenuTb Hanmuvune Oenka B >KMAOKOCTU, MOXHO MPOBECTU AOMOSHUTENbHbIE peaKkLumu,
Takue kKak OuypetoBas peakumst unmu peakums donunHa-Yokantey. OTM peakumMmM OCHOBaHbl Ha
B3aMMoaencTBuM GernkoB C onpeAeneHHbIMM peareHTamuM U MO3BONAT OMNpeaenutb Hanuyne
OenkoB B o6pasue.

4 B Guonoruyeckon xungkoctm cosgaHo 50 % HacblweHne cynbgatoM aMMOHUSA U NPOBELEeHO
ocaxgeHne Oenka. Nocrne oTgeneHus ocagka XUOKOCTb cTana npo3padHon. 1. [lokaxuTe nosHoe
ocaxaeHue benka

OTtBeT:

Ona pokasaTenbCTBa MOMHOrO oOcaxaeHuss Genka MOXHO nNpoBecTM OMYpPETOBYHD peakuuio.
BuypeToBas peakuusi - 3T0 MeTo, KOTOPbIN NO3BOMNSET oNpeaenuTb Hanuyne NenTUaHbIX CBA3en B
6enkax. Ecnn nocne ocaxgeHus 6enka XWOKOCTb CTana Npo3payHoun, TO 3TO O3HA4YaeT, YTO BCe
nentuaHble cBa3u B 6enke Obinv paspylleHbl U BuypeToBasi peakunsi He 0ACT NONOXUTENBHOro
pesynbrara.

5 B wnccnegyemom 6enke npucyTCTBYIOT aMWHOKWUCIIOTHbIE OCTaTkUM acnaparvMHOBOW KUCIOTHI,
nevumMHa, CepuHa, BanuHa, ryTamuHa, nM3vHa, TMpo3uHa. 1. YkaxuTe Hambonee BepOSTHOE
pacnonoXXeHne aMUHOKUCITIOT (BHYTPU UMM Ha MOBEPXHOCTU MOSEKYSbl HATUBHOTO 6enka).

OTBeT:

HaTtuBHbIi Genok - 9To Genok, KOTOpbIi MMEET CBOKH E€CTECTBEHHYK CTPYKTYPY WM (OYHKUMIO.
AMVHOK/CINOTHbIE OCTaTku B HaTMBHOM Genke MOryT ObiTb pacrnonoXeHbl Kak BHYTPU MOMEKyIbl
fenka, Tak M Ha ero noBepxHocTW. B pgaHHOM cnyyae, HEBO3MOXHO onpefenuts Havbonee
BEPOSTHOE pacnonoXeHne aMMHOKUCIOT, Tak Kak HET MHOpMaL MK O CTPYKTYpe U yHKUMK Benka.

«MonekynsapHbie MeToAbl ANAarHOCTUKN B Guonorumn»

4.1.64 TecTbl (TeCTOBbIe 3afaHUA)

4.1.64.1 [1Ke-1 CnocobeH oOpezaHu3oeblieamb U ynpaesisimb  Hay4HO-
uccnedosamesnibCKUMU pabomamu, 6 mom yucne npu npoeedeHUU 3IKCrepuMeHmos,
oghopmMsieHUU payuoHanu3amopCcKux npednoxeHul U 3asi80K Ha usobpemeHusi

Ne TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU
3agaHuAa
1 OTﬂ,eJ’Ibele HYKNeoTunabl B MOJEKYyIne HyKINenHOBbIX KNCIOT CBA3aHbl:

A) O-rnmKo3naHom cBA3bIO

B) 3,5 —-hocchoanacpmpoHn ceasbo
B) N — rmmko3ngHom cBsi3bio

N & —1,4 —rMKO3NOHON CBA3LIO

) B —1,4 —rMNKO3ngHON CBA3LIO

2 Ha oguH Butok gsonHon cnnpanu OHK, Haxoaswencsa B B-cbopme, npuxoguTcs creayrowee Ynucrno
nap OCHOBaHWI:
A.5;B.10; B. 15; . 20; O. 100.

3 MWHOpPHBLIMK HYKIE03MaamMmM ABMSIOTCA:
A. Pnbotmmumnaus;

B. AneHo3uH;

B. LUnutnauns;

. UHo3uH;

[. N'yaHoswuH.

4 Ecnu ogHa uenb AHK copgepxut pparmenT IMN-U-L-A-A-T-I-L-A-LL, To BTOpas uenb:
A) A-A-U-A-T-T-T-I-T-I

134




B) U-T-T-T-A-A-T-AT-T
B) L-LI-A-A-T-T-A-T-I-T
M) T-U-r-r=T-r-T-U-T-T
0) U-r-r-T-T-A-L-T-T-T

Ecnu copepxaHne octatkoB TMMMHA (0T obwero ymicna octatkoB) AHK coctaBnsieT 20%, To
copepXaHue ryaHuHa cocTaBuT:

A) 40%

B) 35%

B) 25%

) 30%

) 15%

4.1.65 Bonpocbl
4.1.65.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesiimb  Hay4Ho-

uccnedoeamensckumu pabomamu, € moM 4Yucsie npu rnpoeedeHUU 3KCMepuMeHmos,
ocbopmIIeHUU payuoHanu3amopcKuXx npeosioxeHul U 3asi60K Ha usobpemeHusi

Ne
3agaHusa

HaunmeHoBaHne Bonpoca

1

HokasaTtenbcTtBa reHeTuveckon ponu JHK.

Omeem:

BkenepumeHmsi N0 mpaHcgopmauuu bakmeputi: B 1940-x eodax Oceanbd Cmum u [xoH Cmum
eblfenunu [JHK u3 mHEBMOKOKKO8 U ucronb308anu ee 0nd mpaHcgopmayuu Opyaux wmammos
MHEeB8MOKOKKO8. Omo mnoka3ano, ymo [JHK moxem mnepeHocumb 2eHemuyecKyro UHghopmMmayuro
mexdy bakmepusimu.

PenmeeHocmpykmypHbiti aHanu3 [JHK: B 1953 200y PosanuHd ®paHknuH u Mopuc YunkuHc
ucrionb3oearnu pPeHmMeeHoCmMpPyKmMypHbIl aHanu3 0ns onpedeneHuss cmpykmypbl AHK, umo
rokasajsio, 4Ymo oHa umeem ¢hopmy A8olHOU criuparsu.

Pacwugpposka cmpykmypbi JHK: B 1962 20dy [xelimc YomcoH u ®psHcuc Kpuk onpedenunu
cmpykmypy [AHK, nokazae, ymo oHa cocmoum u3 08yx Humeu Hykiieomuoos, 3aKpy4YeHHbIX Opye
80Kpye Opyea.

PecmpukyuoHHoe kapmupoegaHue: B 1970-x 2odax Cmum u Cmum paspabomanu memod
PECMPUKYUOHHO20 KapmuposaHUsi, KomopabIl 110380719em aHanusuposamse rnocsedosamesibHoCmMb
JHK u onpedename pacnonoxeHue 2eHo8 U Opyaux (hyHKUUOHaIbHbIX 3/1eMEHMO8.
CekseHuposaHue [JHK: C 1980-x 20008 6binu paspabomaHbl mMemoObl cekgeHuposaHus [HK,
nossonsowue onpedenums nocrnedosamesnsHocms Hykneomudos e JHK.

MeToapbl reHaHanmsa.

Omeem:

B cospemeHHoU 2eHemuke 8bidensirom criedyroujue Hay4Hbie Memo0Obl uccrnedosaHusl:
KIMUHUKO-2eHeariosudeckul, 6nusHeyosbil, yumozeHemudeckul, 6uoxumu4ecKkud, MOeKysIsipHO-
2eHemuyeckul, UMMyHO2eHemu4yeckuli Memod u Opyaue.

OCoBEeHHOCTM MMKPOOPraHM3MOB Kak 06 beKkTa reHETUHECKNX NCCIef0BaHNIA.

Omeem

O0HoU u3 ocobeHHocmeli MUKPOOP2aHU3MO8 Kak obbekma 2eHemu4yeckux uccriedosaHull
58519emcsi UX crnocobHOCMb K 6bICMPOMY PasMHOXEHUIO U 06pa30o8aHuto bobwux KornoHul. 3mo
rno3eosisiem poeooUMb 3KCepUMEHMbI C BbICOKOU CKOPOCMbIO U MOYHOCMbIO, @ makxe
rnoslydams 60/1bWOE KONu4ecmeo daHHbIX 3a KOPOMKUL MPOMEXYMOK 8peMEHU.

Kpome moeo, eeHOM MUKpoopzaaHu3Mo8 4acmo umeem 6onee npocmy Ccmpykmypy Mo
CPasHEHUI C 2eHOMOM 8bICLWIUX Op2aHu3Mos, Yymo Oesaem ux 6osiee yOObHbIMU Ori U3yHYeHusl U
aHanusa. Hekomopsbie MukpoopaaHu3Mbi, makue kak 6akmepuu u OPOXOKU, makKxe UCMOoSb3Ymcs
8 Kayecmee MOOEsIbHbIX 0p2aHU3MOo8 07l U3YyYeHUsl pasfluYHbIX 2eHemMu4YyecKux rpoueccos u
MexaHu3Mos.

OO0Hako, criedyem ommemumb, 4YmO MUKPOOpaaHU3Mbl Mo2ym rnpedcmassisimb ornacHocmp Orisi
300po8bsi Hesiogeka, OCOBEHHO ecru OHU SI8MSOMCS namogeHamMu Unu CriocobHbl K CuHmesy
MOKCUYHbIX  sewjecms.  [loamomy  npu  npoeedeHUU  eeHemuyecKkux  uccredosaHull
MUKpOOpeaHu3mo8 Heobxodumo cobmodamb Mepbl 6e3onacHocmu U KOHMPOJUposamsb
B803MOXXHbIe puUcKU Os1s1 300P0O8kSI.

MeToabl, NpyMeHseMble B reHeTU4eckoM aHanuse y Gaktepun n BakTepmodbaroB: KNOHamNbHbIN
aHanua, MeTop, CeNeKTUBHbIX Cped, MeTo oTneyaTKoB U ap.

Omeem:

KnownarnbHbIl aHanu3 - amo Memod, rnpu Komopom bakmepuarbHble KemKu pasMHOoXaromcsl Ha
numamernbHoU cpede, 0bpa3yss KornoHUU. 3amem amu KoroHUU uccriedyromcesi nod MUKpPOCKONOM
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0r1s onpedesieHuUs ux ceolicma.

Memod cenekmugHbIx cped ucnonb3yemcs Ons ebidenieHus orpedernieHHbIX bakmepul U3 CroXHOU
CMecu MUKpOOpeaHU3mMos. 3mom MemoO OCHO8aH Ha UCIMOJIb308aHUU rnumamesibHbIX cpeld, Ha
KomopbIx MO2ym pacmu morsbKo orpederieHHble 8udbi bakmepul.

Memod omneyamkos ucronb3yemcsi 01 U3y4YeHUs1 cmpyKkmypbl 6akmepuasibHbIX KIEemMoK U ux
Komnorud. [nsi amo2o 6akmepuu HaHOCSIM Ha CMEKIISHHYIO MIacmUHKY U 3ameM paccmMampuearom
1o MUKPOCKOIMOM.

5 MeToapbl reHeTU4YeCKoro KapTMpoBaHUs Npu KoHbloraummn. Konbuesas kapTa XpOMOCOM NPOKapuoT.
Omeem:

lpu kapmuposaHuu 2eHo8 y b6akmepuli C MOMOWbIO KOHbIO2auuu [rofydaemcs Konbueeasi
eeHemuyYecKkasi Kapma XpOMOCOMbI. 3HayeHue e2eHemu4ye CKUX Kapm ro3eosisem riaHuposams
pabomy 0 MO/Yy4YEeHU Op2aHu3Mo8 C OrpedesieHHbIMU COYemaHuUsiMu [pu3HaKos, 4Ymo
ucronb3yemcsi 8 e2EHemuYeCcKUX 9KCIIepuMeHmax CeneKyuoHHolU npakmuke. CpaeHeHue
2eHemMuUYeCcKUX Kapm XpOMOCOM pasHbix eudog criocobcmeyem 380/10UUOOHHOMY rpoueccy. Ha
OCHOBE XXe 2eHemuyeckux Kapm rpoeoosm zeHemuyeckul aHanuid. MemoOdbl kapmuposaHusi
XPOMOCOMBI 1PU KOHbKO2aUUU: 1Mo epadueHmy nepedaqyu MapKepos, Mo 8peMeHU UX 8X0X0eHUs 8
Mepo3uz2omy, 10 Yacmome KpoCCcuH208epa.

Konbuesasi xpomocoma (ring chromosome) - EcmecmeeHHasi cmpyKkmypa XpOMOCOM Yy MHO2UX
rpokapuom, Hekomopbix eupycos, a makxe monekyn [HK, exodswux e cocmae rnnacmud u
MUmMoxoHOpul 3ykapuom — 3aMmkHymas dsyxuernodeyHas mosnekyna [HK. Y Hekomopbix aupycos
Konbyegsasi XxpomMocoma cocmoum u3 o0HouenodYeyHolu wmonekynbl [HK. Takxe Konbuesas
Xpomocoma — cmpyKmypHasi XpoMocoMHasi abeppayusi, rnosiensowascs 8 pedyrismame Mymauud,
sedywiux K 0bpal3osaHUr  «IUMKUX  KOHUO8» 10  KpalHel  Mepe C  4YacmuyHou
KOMMIeMEeHMapHOCMbIO; MeJIKue KOJbUeeble XPOMOCOMbI 0bpasyomcs npu chpazmeHmayusix u
(kpaliHul criyqad) nynbeepusayuu XpOMOCOM.

4.1.66 Kenc-zapaHue

4.1.66.1 [1Ke-1 CnocobeH oOpzaHu3oeblieamb U ynpaesisimb  Hay4HO-
uccnedoeamesnibCKUMU pabomamu, 8 MOM 4ucsie npu npoeedeHuUU 3KCrnepumMeHmos,
oghopmMsieHUU payuoHanu3amopCcKuXx npednoxeHul U 3asi80K Ha usobpemeHusi

Ne Kenc-3agaHune
3aaHun4d
1 Kakve reHbl Ha3blBalOTCA rOMeO3MCHbIMU? 3a MHAUBUAYANU3aLNi0 Kaknx CErMEHTOB Y Apo30dumnbl
OTBETCTBEHHbI reHbl BX-C?
OTBerT:

FoMeo3UCHbIe reHbl — reHbl, onpeaensioLLme NpoLecchl pocta u AnddepeHLMPOBKA B OpraH1sme.
FoMeo31CHbIe TeHbl OTBEYaloT 3a CerMeHTauuio Tena HacekoMbIX M (DopMUpPOBaHME OTAENbHbIX
yacTel Tena, TakMX KaK HOMM, KPbibsl M aHTeHHbl. Y [Ap030(Wnbl OHM OTBETCTBEHHbI 3a
dhopmMmpoBaHMEe OTAENbHbBIX CETMEHTOB Tesa, BKIoYasi rofioBy, rpyAb U GPIOLLHYIO MOMOCTb. [eHbl
bx-c kogupyloT Genku, KOTopble MWrpaloT KIYEBYH poSib B (DOPMUPOBAHMKU OMpenereHHbIX
CerMeHToB Tena apo3odunbl. OHU Takke y4acTBYOT B PasBUTMU HEPBHOW CUCTEMbI M OPYrnX

OpraHoB.

2 Kakne aKcnepuMMeHTbl [0Ka3blBaldT KOHCEPBATUBHOCTb WM YHMBEPCANbHOCTb  MOMEKYMSpHO-
reHeTU4ecKoro MexaHusmMma ynpasneHusi opMoobpasoBaTenbHbIMU NpoLeccammn?
OTBerT:

OKCMNEepUMEHTLI, KOTOpble [0KasblBalOT KOHCEPBATUBHOCTb W YHMBEPCANbHOCTb MOMEKYNSAPHO-
reHeTU4Yeckoro MexaHuama ynpaeneHus copmMoobpasoBaTenbHbIMU NpoLieccamu, BKIOYaloT
n3yyeHne roMonormn reHoB, KOAUPYHLNX (akTopbl TPAHCKPUMLUUK, Y pasHbiX BMOOB OpraHWM3MOB.
FoMonorMst reHoB O3Ha4aeT, YTO TeHbl MMEIT CXOXYK NOocrnenoBaTeNbHOCTb HYKNeoTMOOB U
KOOVPYIOT MNoXoxue 6enku. MayyeHue romornormym reHoB MO3BOMSET OnpeaennTb, HACKONbKO
YHUBEpCcarbHbl MOMEKYNSPHO-TeHETUYECKME MEXaHM3MbI YNPaBEeHUs pa3BUTUEM Y pa3HbIX BUOB.
OpyrMM BakHbIM [OKa3aTeSlbCTBOM KOHCEPBATMBHOCTM UM YHUBEPCASIbHOCTUM  MOJIEKYSIpHO-
reHeTUYEeCKMX MEeXaHU3MOB YyrpaBneHus dopMoobpasoBaHNeM SIBMSIETCA W3y4YeHVe FoMOSIoriun
GenKkoB, KOAMPYEMbIX 3TUMU reHaMu. TOMOMOrMYHbIE GENKM MMEIOT CXOXKYI0 CTPYKTYPY M (DYHKLIMU,
YTO CBUAETENbCTBYET O TOM, YTO OHM BbIMOJIHSAOT aHaNorMYHble OYHKUMM B Pa3BUTUM Y PasHbIX
BWZOB OPraHn3MOoB.

Takke 3KCNepVMMEHTbI MO M3YYEHWUHD IKCTMPECCMU TOMOSOTMYHBLIX FEHOB Y pasHblX BWAOB MOrYT
nokasaTb, YTO OHW WUIPaloT CXOXME PO B (hOPMUPOBaHMM (POPMbI U CTPYKTYPbl opraHuamMa. 3T1o
Takke noOTBEPXKOAET YHMBEPCanbHOCTb U KOHCEPBATUBHOCTb  MOMEKYNSAPHO-TEHETUYECKUX
MeXaHV3MOB hOPMMPOBaHNA POPMbI Y pasHbIX OpraHU3MOB.
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3 Monynsauma coctout n3 240 ocoben ¢ reHotunom BB u 260 ocoben ¢ reHoTtmnom Bb. Kakosa
YyacToTa BCTPEYaAEMOCTU B AAHHOM NONyNALUN JOMUHAHTHOM 1 PELLeCCUBHON annenen reHa?
OTtBeT:

Insa Toro ytobbl onpeaenuTb YacToTy BCTPEYAEMOCTHM annenen B nonynaumm, Heo6XoanmMo 3HaTb
KONMmM4yecTtBo 0ocobeln C KaxablM TFEHOTUMOM W KONMMYECTBO ansenen, npencTaBlieHHbIX B 3TUX
reHoTmnax.

B ganHon nonynsauumn 240 + 260 = 500 ocoben. NeHoTnn BB copepxut 2 annenu B, reHotun Bb
copepxut 1 annenb B n 1 annens b. Takum obpasom, obuiee konmyecTso annenen B B nonynsuum
paBHO 240 * 2 + 260 * 1 = 740.

YactoTa BCTpevyaeMoCcTn AoMUHaHTHOW annenu B pasHa 740 / 500 = 1.48, unu npumepHo 1,5.
YacTtoTa BCTpe4aeMocTu peLleccmBHon annenn b pasHa 1 - 1,5 =0,5.

4 KakoBa @yHkuunsa Paire-rule-reHoB? B 4em cocTouMT CXOACTBO MW pasnuuMe HapylleHun,
BbI3blBaeMbIX y Apo3ocunsl Mytaumamu fushi tarazu v paired?
OTBeTbI:

Paire-rule reHbl WrpalT BaXHYyH poOnb B pPas3BUTMM OpraHuama, ocobeHHO B OpMUPOBaHMU
nattepHa cerMeHToB Tena. OHM KOHTPONMPYIOT SKCMPECCUI0 FOMEO3NCHBIX FTEeHOB, KOTOPbIE, B CBOIO
ovepenpb, onpeaensoT, Kakme reHbl 6yoyT akTvBHbI B Kaxgom cermeHTe. Mytauumm B reHax fushi
tarazu n paired mMoryT Bbi3biBaTb pasnuyHble HapylleHus B pas3BuiTUM Apo30duribl, BKAOYas
AedekTbl B cerMeHTauun terna, hOpMMPOBaHUN KPbINIbEB M HOM, @ Takke B pPa3BUTUN HEPBHOM
cuctembl. OgHaKo HapylieHWsi, BbI3BaHHblE 3TUMW MyTauusMKW, MOFyT OTNMYaTbCA MO CBOWM
NPOSIBMIEHUSAM U CTEMNEHU TSHXKECTU B 3aBMCUMOCTUN OT KOHKPETHOMO reHa 1 ero oyHKUnN.

5 KakoBo CTpoeHue reHeTU4eCcKon KOHCTPYKUMW WHAOYLUMPYIOLLEeNn pas3BuUTUE [Mna3 y MyTaHTHOW
Besrnason NUHUM Jpo30unnbI?

OTBerT:

"eHeTU4eckas KOHCTPYKLUMSA, KOTOpas MOXeT MHAYLMPOBaTb pas3BuTUE rnas y MyTaHTHON Ge3rnasomn
nHUM  aposodunel, HasbiBaeTcd “reHaMmu-romo3urotammn”. 3TU  TFeHbl KOAMPYIOT  (hakTopsbl
TPaHCKPUMNLNN, KOTOPbIE PETYNMPYIOT SKCMPECCU0 APYrMX reHOB, Yy4acTBYIOLMX B Pa3BUTMM nas.
CTpykTypa 9TMX TE€HOB BKIHOYAET KOAMPYIOLUME MOCHeAoBaTENbHOCTU, KOTOpbLIE OMpeaensitoT
aMUHOKUCMNOTHbIE nocnenoBaTenbHOCTH (PaKTOPOB  TpaHCKpMNuuu, 7 perynaTopHble
nocrefoBaTeNIbHOCTH, KOTOPbIE KOHTPONMPYIOT UX 3KCMPECCUID.

[€HbI-rOMO3MroTbl MOryT ObiTb BBEAEHbI B KIETKM MYTAHTHOW NUHUM OpO30uIbl C MOMOLLbIO
reHeTnyeckonm TpaHcdhopMaumu. [locrne BBeOeHMSI 3TUX TEHOB B KMETKWM, OHW HauduMHaloT
3KCMpeccupoBaTbCH, YTO NPUBOAUT K BOCCTAHOBMNEHWMIO (PYHKLMM TEeHOB, HeobxoaumbIX Ans
pasBuTUSA rNas, U, Kak CrefCcTBure, K NOSBNEHUIO rNas3 y MyTaHTHbIX 0Coben.

4.1.67 TecTbl (TecTOBbIE 3a4aHUs)

4.1.67.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus
uccnedoeamesnbCKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJsisiM C y4emoM WUpOKO20
noHUMaHus npogeccuoHanbHOU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MexoucuyunsiuHapHOM YpoO8He

Ne TecToBOE 3agaHue c BapnaHTamMmun OTBETOB U NpaBUiibHbIMW OTBETAMU
3agaHuAa
1 BbibepuTe BCe, 4To XapaktepHo ans PHK (1) n ana OHK (2).

A) MornekynspHas Macca MIH JanbTOH U Bbilue,
B) ogHouenoyeyHas

B) AByuenoyeyHas

IN) HeBonbLasa MonekynsapHasa macca

) conepxut ypauun

E) cooepxut TMMnH

K) copepxunt pubosy

3) copepxnT Ae3ockmpubosy

Knou: A (2); 6 (1); B(2); " (1); A (1); E (2)

2 CTpyKkTypHas egnH1LA HyKNENHOBOW KUCHOTbI ABMASETCS:
A) MOHOHYKIeoTUg,

B) amunHokncnota

B) Hykneo3unpg

IN) nypnHoBOE MNU NMPUMUONHOBOE OCHOBaHMWE

1) yrnesog

3 3HaveHune [QHK 3akntovaeTcsa B TOM, YTO OHa:
A) ydacTtByeT B cuHTe3e benka Ha pubocome
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B) ABnseTcA HocuTenem reHeTu4yeckom nHopmauum
B) yuyactByeT B nepeHoce MHgopmMauumn B LUTONIa3My
') perynupyeT TpaHCnauuio

[1) Bce yTBepXaeHuns BEPHbI

4 Ona OHK xapaktepHo BCce, Kpome:

A) konuyecteo A u T 0ANHaKOBO

B) konuuecTteo I n L| oanHakoBo

B) ogHa nonuvHykneoTuaHas uenb KoMnnemMeHTapHa apyromn

) HykneoTMaHasi NnocneaoBaTeNbHOCTL OAHOW LieNU MAEHTUYHA HYKITeOTUAHOWN
nocrnenoBaTeNnbHOCTU APYron

[) NoNMHyKNeoTUAHbIE Leny aHTunapanienbHbl

5 B npouecce pennukaumm y4acTBYIOT BCe (PePMEHTBI, KpoMe:
A) OHK-nonumepassbl

B) PHK-npanmassl

B) AHK-nurasbl

) OHKa3sbl

[1) Tononsomepasbl

4.1.68 Bonpochbl

4.1.68.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus
uccnedoeamersnbCKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJsIsiM C y4emoM WUpOKO20
noHUMaHusi npogeccuoHasibHoU obnacmu u/unu obsacmu oby4yeHusi, 8 MoM 4qucsie Ha
MeXoucyurniiuHapHOM ypPoOeHe

Ne HanmeHoBaHune Bonpoca
3aaHun4d
1 "eHeTnyeckne mexaHuambl HacnegoBaHMA MoandukaLunmn
OTBeT:

B TeyeHne ANUTENBHOTO BPEMEHW CUMTANOCb, YTO HacCnNeACTBEHHble U3MEHEeHUs1 nepenarnTcs
Tonbko Yepes3 [HK, HO nocnegHue nccnenoBaHus ykasblBalT Ha TO, YTO MoaudUKaL MM reHoma m
ANUreHeTM4eCckne W3MEHEHWs Takke MOryT ObiTb yHacnegoBaHbl. HecmoTps Ha To, 4TO 3Tu

MEeXaHW3Mbl HacregoBaHUsS BCE eLle M3y4aloTcs, CyLeCcTBYeT HECKOMNbKO U3BECTHbIX FEeHETUYECKMX

MEeXaHW3MOB, KOTOpbIE MOIYT y4acTBOBaTb B Nepefaye anureHeTUYeCKUX U3MEHEHWI.

v Metnnupoeanue JHK: MeTtunuposaxme [OHK - aTo npouecc, npy KOTOPOM METUIbHbLIE FPynMbl
[obaBnawTCa K UWTO3MHY B LUMTO3MH-TyaHuHOBbIX (CpG) ocTpoBax. JnureHetTnyeckue
U3MeHeHus1, CBsi3aHHble ¢ MeTunuposaHveM OHK, moryT 6biTb yHacnegoBaHbl NyTeM nepegayu
MeTuUnMpoBaHHbIX yyacTkoB [AHK oT poguTenen K noToMKam.

v" TucToHHble MoauduKkaumn: Xpomocombl cocTtoaT u3 OHK, cessaHHOM ¢ Genkamu rucToHamm.
Moawndurkauum rucToHOB, TakMe Kak aueTunupoBaHue, MeTUnNnMpoBaHue, YOUKBUTUHUPOBAHME Y
dochopunupoBaHne, MOryT BNUATb Ha CTPYKTYPY XpOMatvHa W [OCTYMHOCTb FEHOB AnS
akcnpeccun. AT Mmoandmkauum Takke MoryT ObiTb yHacneLoBaHbl OT NPeaKoB.

v' PHK-cBsi3daHHble MexaHu3Mbl: HekoTopble anureHeTn4eckne M3MeHeHus MoryT BbiTb CBAI3aHbl C
PHK, Taknmun kak mukpoPHK n gonrue He-kogupytowme PHK. 3tn PHK moryT yyactBoBaTh B
perynsiumm aKCnpeccum reHoB 1 nepegaBaTbCs OT OAHOIO MOKOMIEHUS K APYromy.

v' TpaHcreHepaLuMOHHOE  HacnegoBaHue: WccnepoBaHns  Takke — MOKasblBaloT, yTO
ANUreHeTM4eckne N3MEHEHUs MOryT ObiTb yHacrneaoBaHbl HE TOMbKO OT poAvTENen, HO 1 OT
bonee ganbHUX NpeakoB. ATOT NPOLECC, U3BECTHbIV KaK TpaHCreHepaLunoHHOe HacnegoBaHve,
elle He MOMNHOCTbID MOHAT, HO npegnonaraeTtcs, 4YTO OH MOXeT ObiTb CBf3aH C
3NUreHeTUYECKMMU U3MEHEHUSIMU B raMeTax.

2 Ponb MOBWNBHBIX FEHETUYECKUX 3NEMEHTOB B BO3HUKHOBEHUWN TEHHbLIX MyTauUWMA U XPOMOCOMHBbIX
nepecTpoek

Omeem:

MoburbHble (Muepupyroujue) eeHemu4veckue aremMeHmsl (rpblearowjue 2eHbl) — ydacmku [HK,
CrocobHbIe K mpaHcrno3uyuu (criydaliHoMy nepeHocy) eHympu 0OHOU Kremku Kak eHympu 0OHO20
2eHoMa, makK u Mexq0y eeHoMmamu (nasmudHbIM U XPOMOCOMHbIM, M1asMudHbIM U ¢haz20o8biM), He
CrocobHbl K camMocmosimenibHoU pennukayuu, pasMHoXatomcsi 8 cocmase bakmepuarbHoU
XxpomMocomb! unu nnasmud. TpaHcrosuyuss obecriequeaemcsi ¢hepMeHmMoM pekoMbuHayuu
mpaHcno3a3sou.

lpeumyuwjecmeo mMobunbHOU OpeaaHuU3ayuu 2eH08 3aki4yaemcs 8 603MOXHocmu 6bicmpol
adanmauyuu b6akmepull K ycriosusiM Okpyxarowel cpedbl. Takol MexaHu3sM Uu3MeH4Yusocmu
0bbsicCHsIem ¢hbopmupo8aHue HOB8bIX murog e03bydumersnell UHGEeKUUOHHbIX 3abosniegaHull. [eH,
demepMuUHUpyrOWUlU CuHMe3 ¢hakmopa rnamoeseHHOCcmuU, npu nonadaHuu &8 Opyeayro bakmepuro
MOXem o-uHoMy 83aumodelicmeosamb C yxe UMenwumMucs d¢akmopamu namo2eHHOoCmu,
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obycroenueasi PasfuYHyr0 cmerneHb SUPYIEHMHOCMU U U3MEHEHUE KapmuHbI UH(EKUUOHHO20
npoyecca.

"eHOM 3yKapuOoT, 0COBGEHHOCTU CTPYKTYpbI

Omeem:

leHom aykapuom umeem psi0 ocobeHHocmell 8 cmMpykmype U op2aHu3ayuu o CPasHEHUI C
npokapuomamu. OGHOU U3 OCHOBHbIX 0CObeHHOCMel siensemcsi Hanudue 6onbWoeo Koudecmea
HekoOupyrwux rnocredosamesisHocmel, KOmopble COCMAassisiom 3HaqyumesbHy0 Yacmb 2eHoMa.
Oykapuomuydeckue 2eHbl makxe umerom b6osiee CrioXHYy cmpykmypy u mMo2ym 6bimb pa3oesieHs!
Ha 3K30Hbl U UHMPOHbI, YMO YCIIOXKHSEem rnpouecc mpaHckpunuuu u mpaHcnsyuu. Kpome moeo,
3yKapuomabl UMerom boribuiee Korlu4ecmeo 2eHo8, KOOUPYWUX passiudHeie 6enku u PHK.

"eHOM MpoKapuoT, 0COBEHHOCTU CTPYKTYpbI

Omeem:

FeHoM npokapuom omsiudaemcsi om 2eHoMa 3dyKapuom o ceoell cmpykmype U op2aHu3ayuu.
lMpokapuomuyeckuli 2eHOM O6bIYHO MeEHbWE MO pasMepy U COOepXum MeHbWee KOoru4yecmso
2eHo8, YeM 2eHOM aykapuomudeckul. [eHemuy4eckast UHghopmayus y npoKapuom opaaHu3osaHa 8
gude eduHoli konbuesol monekynsl [JHK, komopas Hasbieaemcsi xpoMocomol. Oma xpomocoma
codepxxum 2eHbl, kodupyrowue benku u PHK, a makxe pa3nuyHbie peaynsimopHbie 3reMeHMbI.
Kpome moeo, npokapuomsl He umMerom si0pa, Ymo makxe 8/usiem Ha CmMpPyKmypy ux 2eHoma.

PHK-nHTepdepeHums n metunuposaHme [OHK. Cnocobbl aHannsa n nepcnekTyuBbl NPakTU4eCKoro
NPYMEHEeHNs

Omeem:

PHK-uHmepghepeHyus - amo npouecc nodasrieHuUsi 3KCIpPeCccuU 2eHa Ha amarne mpaHCcKpunyuu
unu mpaxcayuu 3a cdem dsyuernodeyHoli PHK unu kopomkux uHmepgpepupyrowux PHK (siRNA).
MemunupoeaHue [HK - amo npouecc npucoeduHeHuUsT MemursbHOU epynnbl K UUMO3UHY 8
cocmase CpG-OuHykneomudla, 4YmMoO npueodum K U3SMEHEHUK CMPYKMypbl XpomMamuHa U
peaynsayuu 3KCrpeccuu 2eHos.

Cniocobbl  aHanusza memunupoeaHuss [HK  ekmroyarom  aHanu3s — Memusiyumo3UHOBbIX
rnocriedosamesibHocmeli  C  MOMOWbIO  MemusnyYyecmeumesibHbiX ~ 3HOOHYK/ieas,  aHarus
Memusnupo8aHusi C MOMOWbI0 MemuJsicrneyucbudHbiX aHmumes U aHaau3 MemusuposaHusi nymem
cekgeHUposaHusi Hogoeo rokosneHusi (NGS).

lNpakmuyeckoe npumeHeHue PHK-unmepgepeHyuu eknovyaem co3daHue HOBbIX JleKapcme Ha
ocHoge SiRNA, duasHocmuky u nedeHue 2eHemudeckux 3aboneeaHul, a makxe co3daHue
pacmeHul c¢ ynyduweHHbiMu ceolcmeamu. MemunupoeaHue [JHK makxe ucrionb3yemcs 8
QuazHocmuke paka u Opyaux 3abosiegaHull, C8s13aHHbIX C HapyWeHUeM Memuriupo8aHUsl.

4.1.69 Kenc-zagaHue
4.1.69.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus

uccnedoeamesnbCKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJsisiM C y4emoM WUpOKO20
noHUMaHus npogeccuoHanbHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MexoucuyurniuHapHOM ypoeHe

Ne
3afaHua

Kenc-3agaHue

1

Ckpewmanu ase ¢opMbl ropoxa - ¢ po30BbIMU U 6enbiMK LBETKAMM, B - NEPBOM NMOKONIEHNMN
nony4Ynnun pacTeHnsi ¢ NyprnypHbIMUK LiBETKaMn, a BO BTOPOM 87 pacTeHun ¢ nypnypHbimMu, 36 - ¢
6enbiMu 1 29 - ¢ po3oBbIMU LBeTkaMU. CKOMbKUMUW reHaMmn KOHTPONUPYeTCs okpacka LiBeTka y
ropoxa? O6bAcCHUTE pe3ynbTaThl CKPELLMBAHUIA U onNpeaenuTe reHOTUNbl UICXOAHbIX pacTeHun. Yto
nony4YnTcH, ecnu pacteHuns u3 F1 ckpectntb ¢ poauTensckummu popmammn?

OTBeT

[nsa pelueHuns gaHHOW 3agayn Heob6xoaMMOo MCMoNb3oBaTh 3akoHbl MeHaensi, a UMEHHO 3aKOH
HEe3aBMCMMOr0 HacneaoBaHWs NPU3HAKOB M 3aKOH pacLUensieHus.

Tak kak B pesynbTaTe cKpelmBaHusi ABYX hopM ropoxa ¢ po30oBbIMU 1 GENbIMU LiIBETKAMM B
NnepBOM MOKONEHNN Oblnv MOSTyYeHbl PaCTEHUS C NYPNyPHbIMU LBETKAMW, MOXHO caenaTb BbIBOA,
YTO OKpacka LiBeTka onpeaenseTcs ABYMSA reHaMu, OAMH U3 KOTOPbIX ABNSETCH AOMUHAHTHbIM
(nypnypHbIR LBET), @ APYroi - peLecCuBHbLIM (PO30BbIN 1 Benbin LBeT).

Bo BTOpoM nokoneHun HabnogaeTca paclienneHue no geHotuny 87:36:29, 4yto cooTBeTCTBYET
pacwenneHuto 3:1:1 No reHoTuny. 3To CBMAETENbCTBYET O TOM, YTO UCXOHbIE pacTeHus 6binm
reTepo3nroTHbIMM No 06onm reHam, To eCcTb UMenu reHoTunsl Aabb nnn Aabb.

Ecnu pacteHus n3 F1 ckpectuTb ¢ poanTensckumm oopmamu, To B NOTOMCTBE GyaeT
HabnogaTbCs criefytollee pacllensnieHmne:

— C po30BbIMM LiBeTKaMu: 1/4 pacteHun 6yoyT nmeTtb reHoTMn Aabb (nypnypHble useTku), 1/8
pacTeHun - reHoTun aaBb (6enble uBeTkn) u 1/8 pacTteHuii - reHoTun aabb (po3oBbie UBETKM);
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Mpu ckpewwnBaHum aByx ocoben, oTnMYaoLWmMxXeca apyr oT apyra no Asym (1 6onee) napam
anbTepHaTUBHbIX NMPU3HAKOB, FeHbl U COOTBETCTBYIOLLME UM NMPU3HAKU HacrneayTCst HE3aBUCUMO
Opyr OT gpyra v KOMOMHMPYHOTCH BO BCEX BO3MOXHbIX COYETaHUAX (Kak U MpU MOHOrMBpnaHoM
CKpelumBaHum).

CKkomnbKO TMMOB raMeT 1 kakne obpasyeT ocobb ¢ reHoTunom AaBeCc?

OTBeT:

Ocobb ¢ reHotunom AaBeCc obpasyet 8 Tunos rameT: ABc, Abc, aBc, ABc, aBC, abC, abc, abC.

3 HanncaTtb BO3MOXHbIE TUMbl rameT, NPOAYLMPYEMbIX OPraHU3mMamu Co CreayoLwmmMm reHoTunamm:

a) AABB, 6) CcOf, B) EeFf; r) aohh (reHbl HacneayoTCs HE3aBUCUMO).

OTBerT:

a) OpraHusm c reHotunom AABB obpasyeT Tonbko oanH Tun ramet - AB.

©) OpraHusm c reHotunom Ccll obpasyet asa Tuna ramet - Ca un Aa.

B) OpraHuam c reHoTunom EeFf o6pasyet 4ethipe Tuna ramert - Ef, Ea, Ff u Fa.

r) OpraHmam c reHotunom gahh obpasyet Bocemb TMnNoB rameTt - aahh, aaHh, aohh, ahHh, ghhH,
ghhH, dhHh n dhhH.

4 HopmarnbHbIN poCcT y 0BCa AOMUHUPYET Hag rMraHTM3MoM, a paHHeCnenocTb — Hag
nosgHecnenocTbio. eHbl 060MX NPU3HAKOB HAaXOAATCS B pa3HbIX Napax Xxpomocom. Kakumum
npusHakamu 6yayT obnagaTte rubpuabl, NONydYeHHbIE OT CKPELLMBAHNS reTEPO3UrOTHBIX MO 0O0MM
npusHakam pogutenen? Kako peHOTMN poamTenbCknx ocoben?

OTBeT:
deHoTUN poanTenbckux ocoben - 06e 0cobu MMerT HOpMarnbHbIN POCT U ABMAIOTCS
paHHecnenbiMu.
'mBpuabl 6yayT UMeTb HOpMarbHbIW POCT 1 ByayT paHHecnenbIMu.
5 Mpu ckpelmnBaHum YepHoro netyxa 6e3 xoxna ¢ 6ypon xoxnaTtomn Kypuuen sce NnoOTOMCTBO

oKasanoch YepHbIiM 1 xoxnaTeiM. OnpegenuTe reHoTUNbI poauTenen u notomctea. Kakve npusHaku
SABMAIOTCA JOMUHAHTHBIMU? Kakon npoueHT Bypbix 6e3 xoxna ubIinngar nonyynTcsa B pesynbTraTe
cKkpelumBaHusa mexay cobon rubpnaos nepBOro NOKONeHns?

OTBeT:

"eHOTUNBI poauTenen: YepHbIN NeTyx 6e3 xoxna - aaBB, 6ypas xoxnartas kypuua - AAbb.
MoTtomcTBO: AaBb - YepHble xoxnaTtble ubinnasaTa.

lMpu3Hak YepHON OKpacku ABMASIETCA AOMUHAHTHBIM, MPU3HaK HanM4Ms Xoxra - Takke
JOMWHAHTHbIN.

Mpu ckpelwmBaHum rubpnaoB NepBoro nokoneHns mexay codon (AaBb x AaBb) Bo3aMOXHbI
cnegyroLine BapuaHThbl:

O6a reHa oT Kaxaoro poauTens aBnaTcsa AoOMUHaHTHbIMKU (BB v bb). NMoTtomcTBO B 9TOM Ccny4vae
Oynet nmetb reHoTn BBbb 1 6yaet nmeTb YepHyto okpacky u 6e3 xoxna. MNpoueHT Takmx LbinnaT
coctaBuT 1/16 nnn 6,25%.

OfavH reH oT KaXgoro poautens aensietTcs AoMuMHaHTHeIM (Bb 1 Bb). MotomctBo Byaet umetb
reHotun B_b_ un 6ynet nmeTb YepHyto okpacky ¢ XoxsnioM. Takux ubinnat 6yaet 4/16 nnu 25%.
OavH reH JOMVHaHTHbIW, APYron peLiecCuBHLIN OT Kaxgoro poautens (Bb n bb). MotomcTeBo 6yaeT
umeTb reHotun B b 1 OygeT nmeTb Xoxon, HO MOXeT BbITb Kak YepHbIM (Bb), Tak n 6ypbim (bb).

«CoBpeMeHHble MeToAbl NPOU3BOACTBA MUKPOOHLIX BuonpenapaToB»

4.1.70 TecTbl (TecTOBbIE 3aAaHUs)
4.1.70.1 [1Ke-4 CnocobeH Kk @opmuposaHurw Heobxodumol Memodu4yecKol

dokymMeHmauuu no obpaszoeamesibHbIM npo2pamMmmam e obsacmu mukpobuosiocuu c
npuMeHeHuUeM UHGOpPMaUUOHHbLIX mexHoso2ul

Ne
3agaHus

TecToBOe 3agaHWe C BapnaHTamMmu OTBETOB U NpaBUibHbIMU OTBETaMMU

1

YKaxute, 4To NpeAcTaBrsieT co0oM KrtodeBble areMeHTbl obpasoBaHusa PO (cornacHo
3aKOHOAATENbCTBY):

a) obpasoBaTtenbHble MporpaMMbl Pa3nMYHOro BUAa, YPOBHS M /UM HanpaBreHHOCTY
©0) opraHusauum, ocyLLEeCTBIIAIOLWMNE 00pa3oBaTerbHY AeATENbHOCTb

B) o6a BapuaHTa BepHbl

r) HET BEPHOro oTBeTa

OO6yvatommcsa 1 negarormdeckum paboTHUKaM NPeLOCTaBMSATCS CrneaylLlme akagemuieckue
npaea n ceoboabl:

a) NpaBo Ha y4acTne B (hOPMUPOBAHMMN COOEPKAHUSA CBOErO NpodeccMoHanbHoro obpasoBaHust
©) ceoboaa npenofaBaHus

B) o6a BapuaHTa BepHbI

r) HET BEPHOro oTBeTa
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MeToga, nossonstoLmi onpeaenTe MUHUManNbHY KOHLIEHTpaLMio aHTMBMOoTUKa, NO4aBnsAoLLEero
POCT uccnenyemMmon KynbTypbl 6akTepui:

1. meTOq Andyaum B arap

2. MeTo ANCKOB

3. meTOq cCepuinHbIX pa3BeaeHUn

4. aHTMBMOTUKOrpamMma

MwkpoopraHuaMbl, pasnaratoLue opraHmdeckme CoeanHEHNst PacTUTENBHOMO U XXKMBOTHOMO
NPOUCXOXAEHWNS - 3TO:

1. canpoduTbl

2. onuroTpodel

3. A3pobnl

4. AHaspobbl

Mpu okpawmBaHum npenaparta no metoay MypomueBa MMkpobHas kneTka okpalumBaeTcs:
1. B ronybon useTt

2. B 6negHo-po308BbIl LBET

3. B MoneToBLIN LBET

4. B TEeMHO-CUHUN LUBeT

4.1.71 Bonpocsl
4.1.71.1 [1Ke-4 CnocobeH Kk @opmupoeaHurw Heobxodumol Memodu4yecKol

dokymMeHmauyuu no obpaszoeamesibHbIM npo2pamMmmam e obnacmu mukpobuosiozuu c
npuMeHeHUeM UHGOpPMayUOHHbIX mexHoJsio2ull

Ne
3afaHua

HanmeHoBaHne Bonpoca

1

PaspaboTtka pabouen nporpamMmmbl gucumnivHbl  «COBpeMEHHble MeTogbl MPOWM3BOACTBA
MUKPOBHbIX BronpenapaTtoB»

Anezopumm Oelicmeus npu pa3pabomke paboyeli npozpamMmbl QUCYUMIUHbI:

Paccyumampb O6wyto mpydoemKkocmb QUCUUMIUHBI C 8uOamMu y4ebHbIX 3aHsimul

Onucampb codeprkaHue pa3desiog OUCUUNIUHbI U 8UGbl y4ebHbIX 3aHamMul

odobpame criucok numepamypbi ucrnosb3yss O6C

CocrtaBneHue nabopaTopHOro npaktukyma no gucumnnmHe « CoBpeMeHHble MeToabl NPOM3BOACTBA
MUKPOBHbIX BronpenapaTtoB»

Aneopumm Oelicmeusi ripu paspabomke pabouyeli npoepammbl QUCUUNIUHbI:

- lNpoaranu3uposams y4ebHO-MemoOuYecKyto OOKyMeHmauuto C uenbio orpedesieHuss Mecma
paccmampugaemol OUCUUMIUHbLI 8 y4eOHOM rraHe;

- IpoaHanu3uposams aumepamypy U UHMePHEemM-UCMOYHUKU;

- paspabomame Habop nabopamopHbix pabom o ducyunmnuHe

- Cocmasumb MemoduyecKkue pekomeHoayuu o Ucrosib308aHU

J1labopamopHO20 npakmukyma

- [lposecmu anpobayuro paspabomaHHbIX Mamepuarnos

dopmupoBaHMe OLEHOYHBLIX MaTepuanoB no aucumnnuHe « CoBpeMeHHble MeTOAbl NPOM3BOACTBA
MUKPOBHbIX BronpenapaTtoB»

Anezopumm delicmeus npu pa3pabomke paboyeli npozpamMmbl QUCYUMIUHBI:

Pacrniucamb nepedeHb KomnemeHyul ¢ ykazaHUeM amarog ux ¢hopmuposaHusi

Cocmasumeb nacriopm oyeHOYHbIX cpedcme o OucyuniIuHe

Pacniucamb oueHo4YHble cpedcmea Orsi NpPoMeEXymoyHol ammecmayuu ( mecmbl, 80rpoChl K
3ayemy unu aKk3ameHy, Kelic-3adaHus u fp.)

TexHonorusa 6uonpouecca (npoayueHTbl BAB, TexHONOrMsa Nony4yeHns n NpMMeHeHne)

Omeem:

TexHonoausi 6uonpouecca ekmoyaem @8 cebs UCMOIb308aHUE  MUKPOOpeaHu3Mos Oris
npoussodcmea passfiudHbix buonoaudyecku akmusHbix seuwecms (BAB). NpodyueHmsl BAB mozym
b6bimb 6akmepusamMu, epubamu unu Opoxekamu. TexHonoeusi nosnydeHuss BAB eknodaem e cebs
HECKOMIbKO 3marios, 6K/oYasi KyJbmueupogaHUe MUKPOOpP2aHU3MOo8, 8bI0efieHUe U OYUCMKY
npodykma, a makxe KOHmposib kadecmea. NpumeHeHue BAB Wupoko gapbupyemcs u Moxem
skmodYamb 6 cebs ucrnonb3ogaHue 8 MeOuyuHe, nuueeol MPOMBbILIEHHOCMU, CeflbCKOM
xo3sticmee u dpyaux obracmsix.

CoBepLUEHCTBOBaHNE  MUKPOOHbLIX TEXHOMOTUWA ONsi  MOMyYeHUst JEKApPCTBEHHbIX CpeacTs
(aHTMBMOTUKK, hepMEHTbI peKOMBOVHaHTHbIE Benku)

Omeem:

CosepuweHcmeogaHue MUKPOBHbIX mexHomnoauli 0ns  Mony4YeHusi JiekapCmeeHHbIX cpedcme
sensemcsi 8axHbIM HarpaeneHuem 8 6uomexHonoauu. OOHUM U3 fepcrekKmMueHbIX Memodos
s8/155.emcsl  UCrosib308aHuUe PeKoOMOUHaHMHbIX 6esikos, Komopble Moeym 6bimb [Mofy4YeHbl C
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MoMowbo 2eHemu4eckol Modughukayuu MUKPOOpaaHU3Mos. Hanpumep, ¢ moMowbio mexHoroauu
2EeHHOU UHXeHepuu MOXHO co3dampe bakmepuu, komopbie 6ydym rnpouszeodums aHmMuUbUOMUKU C
HosbIiMU ceolicmeamu unu bonee 8bicoKoU aghghekmusHocmbio. Takxe 603MOXHO co30aHue
MUKPOOp2aHuU3Mo8, CriocobHbIX rpou3sodums ¢hepMeHmbl € 3adaHHbiMU ceolcmeamu Ons
Pa3nuYHbIX MPOMbILIIEHHbIX NPOUECccos. B uenom, cogepwieHcmeogaHue MUKPOBHbIX mexHooaull
Moxem criocobcmeosamb  CO30aHUK0  HOBbIX  JIEKAPCMBEHHbIX Ccpedcme U  YryYUWeHUo
cyujecmesyrouux Mmemodos fieHeHUsl.

«MUKpOOGHbLIN MeTabonNnM3m KCeHOOUOTUKOBY»

4.1.73 TecTtbl (TeCTOBbIe 3afaHUA)
4.1.73.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesiimb  Hay4Ho-

uccnedoeamesnibCKUMU pabomamu, 8 MOM 4ucsie npu npoeedeHuUU 3KCrnepumMeHmos,
oghopmIeHUU payuoHanu3amopcKux NpedsioxeHUl U 3asi80K Ha U306pemeHust

Ne
3ajaHus

TecToBOe 3agaHWe C BapnaHTamMmu OTBETOB U NpaBUibHbLIMU OTBETaMMU

1

K npokapnoTam OTHOCATCS:

1. pacTeHus;

2. XNBOTHbIE;

3. rpnbsi;

4. 6akTepum 1 LmaHobakTepuu;
5. npocTteniune.

MenTuaHbIe CBA3M MMEIOTCH B MONEKYMe:

1. PubonykneunHosow kncnotbl (PHK);

2. fesokcupmnbonyknenHoson kucnotbl (OHK);
3. AgeHosuHtpudoccopHon kucnoTtoel (ATO);
4. xupa

5. benka

AneHosnHTpudocdopHas kucnota (ATP) — yHMBepcanbHbI MEPEHOCUHUK:
1. kucnopoaa;

2. BOAOpOAa;

3. 3Hepruu;

4. nnokcuaa yrnepoaa;

5. opraHM4eckux K1cror.

KneTouHbIM MeTabonmMaMoM HasbiBaeTCs:

1. COBOKYMHOCTb BCEX NMPOLLECCOB 3HepreTU4eckoro oGMeHa B KneTke;
peakuun cuHTesa MeTabomnuToB;

peakuun pasnoxeHus MetTabonuTos;

npouecc nepeHoca GenkoBbIX BELLECTB Yepe3 MeMBpaHy;

npoLiecc nepeHoca HeopraHMYeckMx BELLECTB Yepes MemBpaHy.

bIPOXKOEHHOCTb rEeHEeTUYECKOro Kofa O3HaYvaeT:

. KaXkaasi aMUHOKUCIIOTa KOAUPYETCS OOHUM TPUMIETOM;

. MHOrMe aMMHOKMCIOTbI KOAUPYHTCA 2-Msl UM 6OMbLUUM YNCIIOM TPUMNNETOB;
. OOVH TPUNIEeT MOXET KOAMPOBaTb HECKOJIbKO aMUHOKMCITIOT;

. KOOBOE 3Ha4YeHUe TpUNIieTa MoXeT ObiTb Pa3HbIM Y Pa3HbIX OPraHN3MOB;

. HEKOTOpPble aMUHOKMCIOTLI HE UMEIOT KOAUPYHOLWNX TPUNIETOB.

oRON_STORON

4.1.74 Bonpochl
4.1.74.1 [1Ke-1 CnocobeH oOpeaHu3oeblieamb U ynpaesisimb  Hay4HO-

uccnedoeamenbckumu pabomamu, € mom 4qucsie npu rnpoeedeHUU 3KCrepuMeHmos,
oghopMIIeHUU payuoHanu3amopCcKux npeodsioxeHull u 3asi60K Ha U3obpemeHusi

Ne
3afaHua

HaunmeHoBaHne Bonpoca

1

XvMuyeckme OCHOBbI CTPOEHMS M MeTabonmyeckux npeBpalleHnii BeLLeCTB HEMPUPOAHOro
NPOUCXOXAEHNS

Omeem:

BaxHbiM acnekmom 6e3onacHocmu rpodykmoe si8/1s9emcsi CriocobHoCmMb 8elecmaa UsMeHsImbCsl
nod eo3delicmeueM pasfuyHbIX ¢bakmopos rocrne nonadaHus €20 8 rMpupodHyro cpedy.
3HayumenbHas 4acmb XUMUYECKUX seujecme 8 Xxo0e makux rpespawieHull mpaHcghopmupyemcs
g8 bonee onacHbie npou3sodHbie. Obpa3zosaHue UX MOXHO paccmampuseamb Kak pouyecc
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UHMOKCUKauuu 8 rpomusoriosioxcKHocmsb ripoueccy demokcuKkayuu, m.e. rosIHo20 passioXxXeHus
opzaHu4ecko2o seujecmeaa 0o yereKucrozso ea3a u 800kl

CBolicTBa KCEHOBUOTUKOB, ONpeaensLwme X TOKCUMYHOCTb

Omeem:

Pa3znuyatom HeckosbKo crocobo8 mokcu4yecko2o 8030elicmeusi KCeHoObUOMUKO8 Ha opaaHU3M:

1. UameHeHue memabornuama KemoK unu mkaHel, C8s3aHHOe C HapyweHUsIMU 8 op2aHu3me U
rnosierieHuUeM onpedesieHHoU CUMIMOMaMmUKU, KOmMOpPOoe MOXem Mpoucxooums Ha MOJSEKYISIPHOM
yposgHe

A)HeKosarnieHmHoe obpamumoe ces3bigaHue MeX0y MOJIEKYI0U-MUUWEHB U KCEHOBUOMUKOM;
b)kosaneHmHoe Heobpamumoe c85i3bigaHUE, C853aHHOE C U3MEHEHUEeM CMPYKMYypbl MOSEKYIbi-
MULWEHU;

B)cmumynsayusi peakyull deaudpuposaHusi MOoseKyn-muuieHel ¢ obpa3ogaHueM [10rnepeYyHbIX
MEXMOIEKYSpHbIX ceszel muna 6enok-6enok, JHK-[HK, a e nunudHol cpede uHuyuayusi
peakyul nepeKucHoO20 OKUCIIEHUS;

Hd)cmumynayusi okucnumesnbHO-80CCMaHO8UMEsbHbIX peakyul, 20e KCeHobUOMmUK ebicmyrnaem
Kak OOHOp UNU aKuernmop 3/1eKMPOHO8, 3arlyckaem pedOoKc-peakyuu, 8edyujue K U3MEHEHUIO
CmpyKmMypbl MOSIEKYIT;

E) HapyweHue ¢yHKkyuu Hanpumep, npu sghghekme MUMUKPUPOBaHUSI KCeHOBUOMUKa 20pPMOHY;

XK) usMmeHeHue cmMbIc/i080U e2eHemu4yeckol uHgopmayuu, 4Ymo eedem K Mymauuu U
3/10Ka4yecmeeHHolU mpaHcopMayuu KIemku;

3) obpazosaHue aHmMu2eHo8 U chopMuposaHUe aymouMMyHHbIX 3abosiegaHull.

2. [NospexOeHuUs1 Ha KIemo4YHOM YPOBHE:

A) HapyweHue npouecca aKkcripeccuu 2eHo8 Jauwie 8 sude HapyweHUs Mpoyeccos8 mpaHCKpunyuu,
Koeda KCeHObUOmUuK HarpuMmep, U3MEeHSem akmugeHOCmb HakKmopos mpaHcKpunuuu berikogol
npupodsbl, YMo Moxxem b6bimb MPUYUHOU 8HYmMpPUympobHbIX ypodcms;

b) uckaxeHue eHympukiemo4dyHol UHopmayuu rnymeM MOoOynsayuu akmueHoCmu KUHas3,
ocywiecmensawux npucoeduHeHUe ocmamkog ¢hochopHOU Kucriombl K benkam unu nymem
MUMUKpUpo8aHusi Oelicmeusi 20pMOHO8 Usu UH2ubuposaHuUe akmueHoOCmuU (hepMeHMo8

B) uameHeHue KiemoyHoU akmueHOCmuU nymemM U3MEHEHUS KIIEMOYHbIX MOMEeHYUano8 8 HepeHbIX
U MbIWeYHbIX Kremkax, U3MeHeHUsl KOHUeHmpauyuu Helpomeduamopos, 6HYympuKiemoyHoul
nepedayu cueHana u ap.

I) UsameHeHue eHympukiemo4yHoeo memabonusma. 3decb 2 npouyecca uzparom OOMUHUPYOWYIO
poJsib; OKUCIUMebHOe hochopuuposaHue, CONMpPsKeEHHoe ¢ cuHme3om AT®, u noddepxxaHue Ha
HU3KOM YPOBHE KOHUEHMpayuu 8HymMpUKIemo4yHO20 Kaabyus.

MwuKpoopraHn3MbI-4eCTPYKTOPbI Pa3fNYHbIX KCEHOONOTUKOB

Omeem:

Bedywasi porb 8 mpaHcghopmauyuu U - MUHepanu3auyuu, O0p2aHUYECKUX KCEeHOBUO-muKos
npuHadnexum XemMoopaaHoOmpOHbIM  (2emepompohHbIM)  MUKPOOP2aHU3-MaM, OCOBEHHO
bakmepusiM, CUHME3UPYUWUM pasHoobpasHbie (hepMeHMHbIE CUCMEMbI.

CmewaHHble rnonynsayuu, Kak npasuso, bbicmpee U rosHee paspyuwarm MHO-2ue CUHMemu4yeckKue
coeQuHeHuUsl. 3mo xapakmepHo Ons cumyayuu, ko2da omdesnb-Hbil 68UQ Op2aHu3Mo8
mpaHcgopmupyem o0HO coeduHeHue 8 Opyaoe, HO He umeem hepMeHmamueHol cucmembi Ons
e2o0 OanbHeliwel OJOezgpadayuu. 3Omol cno-cobHocmbeio obnadaem Odpyzol oOpaaHU3M, 8
pe3ynbmame coedUHeHUe pasfiazaemcsi NOIHOCMbIO.

Bbuodeepadupyrowjas akmusHocmb coobujecmea MUKPOOp2aHU3MO8 3asucum om €20 cocmasea,
cKkopocmu pocma u obmeHa mexQy esudamu rnumamesibHbIMU 8eule-cmeamMu U 2eHEMUYECKUM
Mmamepuarnom. Hakannueaembie Memabonumel Mo2ym 6bimb MOKCUYHbI 011 00HO20 KOMIOHEHMa
coobwiecmea U Mo2ym yceausambCsi OpyeUMU MUKPOOP2aHusMamu, 4Ymo yckopsiem 8
COBOKYIMHOCMU MPOYECC pasro-XeHusi ((beHoMeH demokcugukayuu).

Buonornyeckas KoHBepcusi, TpaHcopmMauus, Aerpagaums pasnuyHbiX KCEHOONOTUKOB

Omeem:

Cnocobbl 6uodeepadayuu KceHoObuomuKkos

B ydaneHuu kceHobuomukoeg u3 okpyxxarouieli cpedbl 8axKHbl HECKOMIbKO (haKmopos:
ycmou4ueocmb KCeHOBUOMUKOB K pa3fiuyHbIM 8o30elicmeusiM;

pacmeopumMocmsb UX 8 800e;

niemydecmb KCeHOBUOMUKOS;

pH cpedbi;

CrMocobHOCMb KCeHOBUOMUKO8 nocmyname 8 KIemxu MUKpOOpeaHU3Mos;

cxodcmeo KCeHobuomuKkoe U rpupoOHbIX CcoeduHeHul, nodeepaaroluuxcs ecmecmeeHHoU
buodeepadayuu.

Lnsa buodeespadayuu KCeHObUOMUKO8 Jlyqule UCoib308ame accoyuayuu MUKpPOOp2aHU3Mo8, mak
KaK OHU 6osiee aghghekmueHbI, YemM omadesibHO 83simbie 8uodbl. [Tpu a3mom muribl cesizell 8 ModobHoU
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accoyuayuu moeym bbimb pasnudHbl. OOUH 8Ud MUKDPOOP2aHU3MO8 MOXem HernocpedCmeeHHO
yyacmeosamb 8 pas/ioXeHUU KceHobuomukos, a Opyz2ol — rocmaenimes Hedocmarouwjue
numamernbHble gewecmsa. 3mo moxem bbimb Memabornudyeckas «amaka» Ha cybcmpam, koada
CUHMeE3UPYyrMCcsl pa3Hble KOMMOHEHMbI (hepMeHmamue8HO20 KOMIIJIEKCa, UMU XXe Uuerodka
pepmeHmamueHbIx peakyuli (MHo2ocybcmpamHble KOHeepcuu).

OcobeHHO mpyOHO pa3snazaromcs makue buouyudsl, kak demepaeHmbl, MIacmMuku U
yarnego0opodsbi. CambiMu criocoObHbIMU K 6opbbe ¢ 3agpsa3HUMensaMu pas3fiudyHo20 mura s6e/1stomcsi
npedcmasumernu poda Pseudomonas — OHU NMpakmu4yecKu «8cesiOHbI»

Bronoruyeckas TpaHcgopmauma 1 4ecTpyKUust pasnmnyHbiX KCEHOOMOTUKOB

Omeem:

BbuompaHcghopmayusi — memabornudeckoe npespawieHue SHO02EHHbIX U IK302€HHbIX XUMUYECKUX
sewiecms 8 bosiee rnornsipHble (2udpPohusibHbIE) COEOUHEHUS.

®a3sbl buompaHcghopmayuu :

peakyuu 1-ol ¢hasbi(2udposiu3, 80cCMaHOB/IEHUE,0KUC/IEHUE)

Peakuyuu 2-0 ¢asbi(peakyuu cuHmesa):

-2/110KypOHUposaHue,

-cynbghamuposaHue,

-ayemunuposaHue,

-MemusuposaHue,

KOHBto2ayus (coeduHeHue) c:

a) arymamuoHOM (CUHMe3 MepKarnmypogou Kucsomai)

6) amuHokucromamu (21uyuHOM, maypuHOM U a5TymamMuHo80oU KUcomod).

BuompaHcghopmayusi KCeHobUOMUKO8 OCyUW,ecmeisiemcs IPeuMyUuwecmeeHHo 8 nevyeHu
®epmeHmbl buompaHcgopMayuu KCeHoObUOMUKO8 Mpucymcmeyom 8 OCHOBHOM 8 MUKPOCOMax u
8 4umo3oJie U He3Ha4YumesibHasi Yacmb — 8 MUMOXOHOPUSIX, i0pe U JIUu30coMax

«FeHognarHocTuka»

4.1.76 TecTbl (TecTOBbIE 3a4aHUs)
4.1.76.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peuweHus!

uccniedoeamenbCcKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJIsIM C y4emom WUpPOKO20
noHUMaHusi npogeccuoHasibHoU obnacmu u/unu obsacmu oby4yeHusi, 8 MoM 4qucsie Ha
MexoucyunuHapHOM ypPoeHe

Ne
3agaHusa

TecToBOE 3agaHue ¢ BapuaHTamMu OTBETOB N NpaBUiibHbIMU OTBETAMU

1

MpoLecc BO3HMKHOBEHUS pasnmunin Mexay ocobsamm ogHOro Uim pasHbiX NOKONEHWI
a) 4anbTOHM3M

0) N3MeH4YnBOCTb

B) reH KOMOJ10CTH

r) UCNosb3oBaHne

N3meH4MBOCTb, NposiBNsieMas B MHOUBMAYamNbHbIX M B3AUMOCBS3aHHbIX pasfmymsx, He3aBUCUMbIX
Opyr OT gpyra, NPUCNocoBMTENBHbIX UMW BPEAHbIX AN OpraHM3ma, Ha3blBaeTcs

a) 4anbTOHU3M

©) nsmeH4mMBOCTH

B) UCnonb3oBaHue

r) HacnepacTBeHHas (reHeTu4Yeckas)

fBneHne ckauykoobpasHoro, NPepbIBUCTOr0 U3MEHEHUSI HAcNeACTBEHHOrO NpM3Haka Ha3blBaeTcs
a) HopMoW peakuum

6) myTauven

B) Npeaenom N3mMeH4YnBOCTM

r) KONIMYECTBEHHBIM NMPU3HAKOM

MckniounTe nuHee noHATME U3 Knaccudumkaumm mytauun
a) no gpeHoTmny

0)no xapakTepy M3MEHEeHWU reHoTmna

B) reHepaTMBHbLIE 1 COMATUYECKNE MyTaL MK

r) no npegeny reHoruna

Cneunduryeckummn metogamm cenekumm SBnsaTcA
a) myTauum n KombuHaumm

©) nonunnonans unu rannonaus

B) reHepaTuBHbIE U COMaTUYeCKue MyTaLmm

r) rmépugmsauus n otbop

144




4.1.77 Bonpocsbl

4.1.77.1 lKe-2 CnocobeH nnaHupoeamb pabomy u ebibupamb MemoObl peweHus
uccnedoeamesnbCKux 3ada4y adekeamHO MOCMaesIeHHbIM UeJsiIsiM C y4emoM WUpOKO20
noHUMaHus npogeccuoHanbHoU obnacmu u/unu obnacmu oby4yeHusi, 8 MoM 4ucJsie Ha
MeXxoucuyurnsiuHapHOM ypPoeHe

Ne HaunmeHoBaHne Bonpoca
3a4aHnga
1 XPOMOCOMHbIN YPOBEHb OpraHM3aunmn reHeTU4eCcKoro Matepmana
Omeem:

FeHemuueckuli Mamepuasi op2aHu3Ma Op2aHu308aH Ha XPOMOCOMHOM ypoesHe. Kaxdas
Xpomocoma cOoOepXum MHOXECmB0 2eH08, Komopble orpedensom HaciedCmeeHHbIe Mpu3HaKku
opeaHu3sma. Xpomocombl cocmosm u3 [JHK, komopas sensemcs HocumesieM 2eHemuyeckKou
UHgopmayuu.

XpOMOCOMHBIU ypOBeHb OpaaHu3ayuu 2eHemu4yecKko2o Mamepuarsna ekrtoyaem 8 cebsi He moribKo
CMpyKmypy XpOMOCOM, HO U MexaHU3Mbl UX pennukayuu, pacrpedernieHus U peaynayuu
akmuesHocmu 2eHo8. Omom ypo8eHb OpeaHu3auyuu uzspaem K4yesylo pofb 8 obecrieyeHuu
HacredcmeeHHOCMU U U3MEHYU80CMU Op2aHU3MO8.

2 "eHHbIV YPOBEHb OpraHn3aumm reHeTM4eckoro matepuana

Omeem:

leHHbIl ypoBeHb OpeaHu3ayuu 2eHemu4YecKo2o Mamepuana 58/9emcsi credyruum yposHeM
rocrie  XpOMOCOMHO20. Ha amom yposHe npoucxodum peanu3ayusi HaciedcmeeHHoU
UHbopMayuu, 3al1oKeHHOU 8 eeHax, nymem cuHmesa besikos u PHK. 'eHbi npedcmasnsiom cobol
yyacmku [JHK, komopbie kodupyrom uHgbopmayuto o cmpykmype 6enkoe unu PHK.

Ha eeHHOM yposHe opeaHu3ayuu e2eHemu4yeckoeo Mamepuana rpoucxodum peaynsauus
aKkmueHocmu 2eHog8, Yymo obecriedugaem KOHmMposib Had cuHmezom besnkoe u PHK e knemke.
Omom  ypoeeHb OpeaHU3ayuu MaKxe uspaem  K4Yesyrw porb 8  obecriedeHuuU
HacnedcmeeHHOCMU U U3MEeHYU80CMU 0p2aHu3Mos.

3 Perynaumsa reHHon akTUBHOCTU

Omeem:

Ha eeHHOM yposHe npoucxodum peeynsayusi akmueHocmu eeHos. [eHbl Mmoaym b6bimb
akmueuposaHbl Uunu 0eakmuguposaHbl 8 3asucCUMOCMU Om ycrosull OKpyxarowel cpedbl U
nompebHocmel Krnemku. dmom npouecc Hasbigaemcs peaynsayueli 2eHHOU aKmugHOCMuU.
Pezynsayusi 2eHHOU akmugHOCMU OCYLUEecmesissiemcsi C MOMOWbIO PasiuYHbIX MEXaHU3MO8, maKux
KaK U3MEHEHUEe YPOBHS 3KCIPECCUU 2eHO8, UBMEHEHUE CMPYKMYypbl 2eHa UNIU €20 OKPYXEHUS, a
mak>xe USMEeHeHUEe akmueHOCMU MPaHCKPUNUUOHHbIX ¢hakmopos.

OOHUM U3 OCHOBHbIX MexaHU3MO08 pe2yrnsyuu 2eHHOU akmu8HOCMU SI8/ISIeMCST UBMEHEHUE YPOBHS
3Kcrpeccuu 2eHos. Omo Moxem rpoucxodumb 3a cyem usMeHeHus Kosnudecmea PHK,
cuHmesupyemou Ha mampuue [JHK, unu 3a cuem usmeHeHusi cmabunsHocmu PHK.

U3meHeHUe cmpyKmypbl 2eHa Uru e20 OKPYXXEHUST MaKxXe MOXem 8/1usimb Ha aKmueHOCMb 2eHO8.
Harnpumep, Hanuyue peaynsimopHbiX 3/IEMEHMO08, MaKUuX Kak 3HXaHcepbl U calfieHcepbl, MoXem
U3MEHSIMb aKmueHOCMb 2eHa.

TpaHCKpUNyUOHHbIEe (haKmopbl MakKXxe usparom 8axHyto Posib 8 peaynsayuu 2eHHOU akmueHOCmu.
OHuU Mmoeym cesi3bleambCs C peaynsamopHbiMu anemeHmamu Ha [JHK u akmuesuposamb unu
deakmuesuposame 2€Hbl.

Takum obpasom, peaynsyusi eeHHOU aKmueHOCMU u2paem KII0YE8YH0 POJib 8 KOHmMposie Had
cuHme3om 6enkos u PHK, a makxe 8 obecrieyeHuu HacrnedCcmeeHHoCcmu U U3MeH4Yusocmu

0op2aHuU3Mos.

4 XPOMOCOMHBIE U MOJIEKYNSAPHO-TEHETUYECKNE OCHOBbI MEPBUYHON JEeTEPMUHALIMM NOMa Y YenoBeka
Omeem:
OnpedenérHue noéna, unu demepmuHauusi noéna, — buosioaudeckul MpPoyecc, 8 xo0e Komopoz2o

paseusalomcsi rosioebie XxapakmepucmuKku op2aHu3ma.

Bo mHozux criydasix non onpedenisemcsi eeHemudecku. 'eHemudeckasi OemepMuHayusi rosna
MOXem rpoucxo0ums fpu MOMOWU [10/108bIX XPOMOCOM C rosonpedensrouumu eeHamu. [pu
XPOMOCOMHOM oripedesieHuUU rosia Habop roso8bIX XPOMOCOM Y MYXYUH U XEHUUH, KaK rpasusio,
pasHbIl U3-3a ux 2emepomopcbHocmu, U nosi onpedensemcs KomMbuHayusmMu rosio8biX XPOMOCOM:
XY, ZW, X0, Z0. B 3asucumocmu om moeao, Kakoli roJ1 1851i5emcsi 2emepo2amemHbIM, 8bi0esisom
cnedyouue murbl XPOMOCOMHO20 oripedesieHuUst rona:

caMKu 20Mo2aMemHbl, caMUubl 2emepo2amMemHbl

camku XX; camubl XY

camku XX; camubi X0
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caMKu 2emepoz2aMemHbl, CaMubl 20MO2amMemHb!
camku ZW; camypbl ZZ

camku Z0; camupbl ZZ

Y ocobeli 2omocamemHo20 rnona sidpa 8cex coMamuyeckux Kremok codepxam OurioUuOHbIU
Habop aymocom u dge 0duHaKosble os108ble XpOMOCOMbI, Komopbie obosHayaromces kak XX (ZZ).
OpeaHusmbl makoeo fnona npodyyupyom 2amemb! MObKO 00HO20 Kiacca — codepxaujue rno
00HoU X (Z) xpomocome. Y ocobeli cemepocamemHo20 nosia 8 Kaxool coMamu4yeckol Kremke,
rnomumo OurioudHoeo Habopa aymocom, codepxkamcsi Nubo 0ee pa3HOKaYECMBEHHbIE 10108kl
xpomocombl, obo3Hadaembie kak X u 'Y (Z u W), nubo mornbko oOHa — X (Z) (moeda konu4yecmso
XPOMOCOM rioslydyaemcsi He4émHbiM). CoomeemcmeeHHO y ocobeli makozo rosia obpa3syromcs 0ea
Kknacca eamem: nubo Hecywue X/Z-xpomocombl u Y/W-xpomocombl, nubo Hecywue X/Z-
XPOMOCOMBI U HE HECYL4UE HUKaKUX M0108bIX XPOMOCOM

Ponb ectecTBeHHOro oTbopa B 3BOSOLMM

Omeem:

EcmecmeeHHbIl ombop si8risemcst 0OHUM U3 OCHOBHbIX ghakmopoe agontoyuu. OH 3akrodyaemcs 8
mom, 4mo Haubornee npucrnocobneHHble ocobu umerom 6ornblwe wWaHco8 Ha 8bhKueaHue U
pa3MHOXeHuUe, 8 Mo 8peMsi KaKk MeHee rpucrnocobreHHble ocobu nosubarom unu He ocmasssom
rnomomcmea.

EcmecmeeHHbIli ombop moxem delicmeogamb Ha pasHbIX YPOBHSIX Op2aHu3ayuu Xueozo: om
MorieKynsipHo20 00 MonynsayuoHHO20. Ha monekynspHoOM yposHe ecmecmeeHHbIl ombop Moxem
enusimb Ha Yacmomy asniened 8 rnonynsyuu, onpedesssi, kakue annenu 6ydym coxpaHsmbcs unu
ucyezams. Ha nonynsayuoHHoOM yposHe ecmecmeeHHbIl ombop onpedesisem, Kakue eeHomuribl U
gpeHomunnbl 6ydym ebixkusamp U pasMHOXambcsi 8 0aHHOU cpede.

B pesynbmame Oelicmeusi ecmecmeeHHO20 ombopa nonynsyust op2aHU3Mos adanmupyemcsi K
ycrosusiM okpyxarujeli cpedbl, Ymo crocobcmeyem ee 8bIKUBAHUK U rpoysemaruro. Takum
obpa3om, ecmecmeeHHbIli ombop uspaem K/4Yesyr pofib 8 ¢hopMuUpo8aHUU pa3Hoobpasusi
JKUBbIX Op2aHU3MO8 U UX pucrnocobrieHHOCMU K pa3/iudyHbIM ycr108usiM obumaHrus.

«Mukpobuonormsa B ceribCKOM XO3AUCTBE»

4.1.79 TecTbl (TecTOBbIE 3a4aHUs)
4.1.79.1 [1Ke-3 CnocobeH K opeaHu3auyuu, npoeedeHUr0 U npedcmassiIeHuro

caMmocmosimesibHbIX uccsedoeaHuli 8 obnacmu MUKpOGUOﬂOZUU

Ne TecTtoBOE 3ajaHne C BapMmaHTaMmm OTBETOB U NpaBUSIbHbIMKN OTBETaMU
3a4aHnga
1 Cum6uos ato:
a) BsaumoBbIrogHoe cylecTBoBaHue MUKPOOPraHM3MOB
b) MNMonynauuu He oka3biBalOT BO3AENCTBUS APYr Ha Apyra
c) CoXMTENLCTBO NATOrEHHbLIX MUKPOOPTraHN3MOB
d) MNMogaBneHne Xn3HeaesaTenbHOCTU O4HOWM NONyNsAunn Apyromn
e) OgHa nonynauus yecunuBaeT XU3HeaeAaTeNnbHOCTb APYrov Nonynsumm
2 OcHoBHas gonst MMKpoBOB TONCTOro kuweyvHuka (95-99%) npmxoguTcs Ha:
a) KnweyHyto nanouky n gpyrve Bugbl 3HTepobakTepui
b) Budmaymbakrepum u 6akrepouabl
¢) CTadMnoKOKKM U CTPENTOKOKKM
d) Knoctpuguu
e) pnbbl poga Candida
3 "pnbbl KaHOnOa OTHOCATCSA K:
a) dentepomuietam
b) Basugmomumuetam
c) AckomuLetam
d) dukomunietam
e) poxxkenoao6HbLIM
4 AyTOBaKUUHbI:
a) Mony4aloT n3 MUKPOOOB M UX TOKCUHOB
b) YouTble BakLMHbI, NONYyYeHHbIe U3 BblAeNeHHbIX OT 60NILHOrO WTaMMOB
¢) UcnonbayoTca ang naeHTndukaumm BoigeneHHbIX MUKPOOPraHN3MoB
d) Ncnonb3ayloTcsa Ans Nony4yeHnst NaCCUBHOTO MMMYyHUTETa
e) NprMeHsaT 4Ns AMarHoCTUKK
5 B npenapate, okpaweHHOM Mo [pamy, CTadUITOKOKKN UMEIOT:

a) JlaHueToBugHyto chopmy
b) MpamoTpuuaTensHyo okpacky
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c) PacnonoxeHue B BUAe NakeTOB U TIOKOB
d) Kancyny
e) N'po3abLeBuaHOE pacnonoxeHue

4.1.80 Bonpochbl
4.1.80.1 [1Ke-3 CnocobeH Kk opeaHu3auyuu, npoeedeHUr0 U npedcmassiIeHuro

caMmocmosimesibHbIX uccredoeaHuli 8 obsracmu Mukpobuosnoauu

Ne
3agaHusa

HaunmeHoBaHne Bonpoca

1

CoBpeMeHHble MUKPOBUOTEXHOOMMM B pacTEHNEBOLCTBE

Omeem:

CospemeHHble  MUKPOBUOMEXHOI02UU U2parm 8axHyK pornb 8 pacmeHuegodcmee. OHu
ucrnonb3yromces 051 yryHuweHuUs pocma U pa3gumusi pacmeHud, MosbILeHUsT Ux ycmouyugsocmu K
bonesHsaM u epedumernsM, a makxe 0715 ygerudeHus1 ypoxaliHocmu.

OO0HOU u3 Haubosiee pacrnpoCmMpaHEHHbIX MUKPOBUOMEXHOI02Ul S68/151emcsi  UCMob308aHUe
bakmepul u epubos Ona 3awumbl pacmeHuli om bone3Held u epedumened. 3dmu
MUKpOOp2aHU3Mbl Mo2ym Obimb 868€0eHbl 8 [104Y8y USU UCMO/b308ambCs 8 Kadecmee
buosioauyeckux azeHmMoes 0151 60pbbbl ¢ 8pedumersimu.

Kpome mozo, MuKkpobuUOMEXHOMO2UU UCMOMb3yomcsi Ofisl  yrydweHuss Kadecmea [o4abl.
Hanpumep, Hekomopble 6akmepuu Moeym crocobcmeosamb pPasfioKEHUD Op2aHUYECKUX
gelwecms U yryHweHU0 CmMpyKmypbl oyskbi.

Takxke MUKpPOBUOMEXHOIO2UU MO2ym  UCMOob308ambCsi Ol y8erluUdeHUsl  ypoxalHocmu
pacmeHuld. Hanpumep, onpedeneHHble 6Gakmepuu Mo2ym yrydwamb yCe0eHUe pacmeHusMu
numamersbHbIX 8eU,eCm8 U3 11048bI, YMO NPUBOOUM K Y8EIUYEHUIO ypoxalHOoCmU.

MukpoBroTeXHONOrMn Npon3BoacTBa CTUMYNSTOPOB POCTa PaCTEHUN N MUKPOOHbIX yOobpeHui
Omeem:

MukpobuomexHosioauu uzpaom K/4Yesyro posb 8 [pou3sodcmee CmuUMyissmopos8 pocma
pacmeHull u MUKPOBHbIX yOobpeHul. Cmumynsmopbl pocma pacmeHul ucrnonb3yomcsi Ons
yg8enu4eHus ypoxalHocmu U yry4dweHusi kadecmea npodykyuu. Mukpobuornosudyeckue ydobpeHusi
codepxam [ofIe3HbIe MUKPOOP2aHU3Mbl, KOMOPbLIE yydwiarom CcmpyKmypy rnoyebl U nosbiluarom
ee nnodopodue.

lNpouzseodcmeo cmumynamopo8 pocma U MUKPOBHbIX ydobpeHuli ocyuwecmenigemcsi ¢
UCronb308aHUEM MUKPOOP2aHU3MOo8, makux Kak 6akmepuu, 2pubbl U Opoxxxu. 3mu
MUKpOOpaaHU3Mbl CrIoCObHbI CUHMe3Uposams pasfiudyHblie 6uorosu4ecKu akmueHble eeuiecmsa,
Komopble cmuMyupyom pocm u pasgumue pacmeHud.

MukpobuomexHonoauu makxe ucronb3yromces 0nd co30aHusi 2eHemudyecku Mooughuyupo8aHHbIX
MUKpOOp2aHuU3Mos8, Komopble o0bradarom nosbieHHOU 3ghghekmusHoCmMbo 8 Mpou3godcmee
cmumyrnamopoe pocma u ydobpeHul. Imo no380ssiem 3Ha4umesibHO Mo8bicumb ypoxaliHocmb U
yAyqwumes Ka4ecmeo npodyKyuu, a makxe CHU3UMb 3ampambl Ha rpou3sodcmeo.

CoBpeMeHHble MUKPOBUOTEXHOMOMMM B XXMBOTHOBOCTBE

Omeem:

CospeMeHHbIe MUKPOBUOMEXHOI02UU Uepalom 8axHyl posib 8 xusomHosodcmee. OHuU
ucrionb3yromes 01 yayqYuweHuUsT 300p08bSsi XKUBOMHbIX, 0BbILEHUST UX MPOJyKmMuUueHocmu U
CHUXXeHUS 3ampam Ha rpou3eodcmeo.

OOHOU U3 OCHOBHbIX obslacmel MPUMEHEHUST MUKPOBUOMEXHOI02UU 8 XUBOMHO800Ccmee
senssemcsi npou3eodcmeo 8akyuH u dpyaux buonpenapamos 05 XueomHbix. MukpoopzaaHu3MbI
ucrnonb3dyromcsi 0ns1  Co30aHuUsl 8aKUUH, KOMOpbie 3awjuliarom XUB0MHLIX Om pPas/uYHbIX
3abornesaHul, a makxe 0ns npousgodcmea aHMUbUOMUKO8 U dpyaux fiekapcmeeHHbIX cpedcms.
Euwe o0HoU obnacmbio rpumeHeHUs MUKpobuomexHoroauli siensgemcsi ynydweHue kKadecmea
KopMoe  Ornid  XUBOMHbIX.  Hekomopblie  MUKpOOpeaHu3Mbl ~ CHOCOBHbLI  pacuensisime
mpyOHoyceosieMbie 8elecmea 8 KopMax, 4mo yrydwaem ux yceoseMocmb U CHUXaem 3ampamsl
Ha KOpMIIeHUe.

Takxe MUKpObuOmeXHOI02UU MPUMEHSIIOMCS 011 O4YUCMKU CMOYHbIX 800 XUBOMHOB00YECKUX
npednpusimud. Hekomopbie MUKpoopaaHU3Mbl CriocobHbl 3¢hheKmuBHO pasfiazame Opa2aHU4YecKue
3a2psA3HUMeEsIU, 4mo o3e0siiem CHU3UMb Haz2py3Ky Ha OKpYXKarouwyto cpedy.

MwukpoburoTexHONorMm Npon3BoacTBa KOPMOBbLIX MpenapaToB

Omeem:

MukpobuomexHosioauu uzparm 8axHyH POoJfib 8 M[pou3sodcmee KOPMO8bIX fpenapamos Ors
KueomHbiXx. C MOMOWbIO MUKPOOP2aHU3MO8 MOXHO Mpou3godums pasfiuyHble eeujecmsa,
Komopsle yry4dwaom 300p08be U PoOYKMUSHOCMb XUBOMHALIX.

Hanpumep, 6akmepuu mo2ym rnpou3eodums sumamMuHbl, MUHepasbl U aMUuHOKUCIOMbI, KOmopble
HeobxolOumbl Onsi pocma U pa3eumusi XueomHsbix. pubbi mo2ym rnpou3godumb hbepMeHmbI,
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Komopble romMozarom pacuwennsmes numamerbHbie eeulecmea 8 KopMme. Lpoxxu moa2ym
rnpou3sodums 6esku u sumamMuHbl, KOMOpPbIe SI8/ISIHOMCST 8aXKHbIMU KOMITOHEHMaMUu KOPMOS.

Kpome moeo, mMukpoopaaHu3Mbl MO2ym ucrofb3o8ambscs 0715 rpoudsodcmea aHmMubuomuKos,
Komopsble npedomepawjarom pazgumue UHGeKUyul y Xu8omHbIX. Takxe MUKpoOopaaHu3Mbl MO2ym
ucrnonb3oeambeCs OfI1 O4YUCMKU CMOYHbIX 800 OM XUBOMHOB0OYECKUX npednpusmudl, 4mo
rnomMozaem CHU3UMb 3a2psi3HeHUE OKpyxarouiell cpeosbl.

KoHcepBupoBaHue pacTUTenbHbIX KOPMOB Kak MUKPOBUOMOrMYecknii npoLece

Omeem:

Mukpobuonoeausi uzpaem 3Ha4YuUMesbHYK POJSib 8 MPOUECCEe KOHCEePBUPOo8aHUsl pacmumesibHbIX
KOpMO8. Omom npouyecc OCHO8aH Ha UCMOIb308aHUU MUKPOOp2aHu3mMo8 Orisi nodassieHusi pocma
8pedHbIx bakmepul u 2pubkos, KOMopble MO2ym 8bi38amb MOPYy KopMa.

MonouHokucribie bakmepuu, Hanpumep, npou3eoosim MOJIOYHYIO KUC/IOMY, YMO CHUXaem ypOoBeHb
pH u cosdaem HebnazonpusimHyr cpedy Onsi paszsumusi 8pedHbIX MUKpoopaaHu3mos. Kpowme
moeo, Hekomopbie 8udbl ryiecHesbix 2pubos mMoaym mnpouzeodums aHMubuomuku, criocobHble
nodasnsme pazgumue bakmepuli u 2pubkos 8 Kopmax.

Takum obpasom, rnpumeHeHUe MUKPObUOIo2UU 8 KOHCepsayuu KOPMO8 r10380719€m COXpaHUmb UX
Kavyecmeo u npedomepamume Mop4y.

4.1.81 Kenc-3apaHue
4.1.81.1 [MKe-3 CnocobeH Kk opeaHu3ayuu, npoeedeHUl0 U npedcmaesieHuro

caMmocmosimesibHbIX uccsedoeaHuli 8 obnacmu MUKPOGUOHOZUU

Ne Kenc-sapnaHue
3aaHun4d

1 [MonyyeHune YnCThIX KYyNbTYp MUKPOOPraHn3MoB
lMepeumncnunrte OCHOBHbIE 3Tanbl paboTbl.
OTtBeT:
1. C6op o6pasua: Matepman gna uccrnefoBaHusi cobupaeTcd B CTEPUmbHbIX YCNOBUSIX W
nomeLLaeTcs B TPAHCMOPTHYIO cpeay.
2. lMepBuyHbIn noces: Ob6paseL, BHOCUTCA B MUTATENbHYIO cpedy, NOocne 4Yero MHKyoupyeTcsi B
OnTUMarbHbIX YCIOBUSX.
3. Wsonauusa konowwun: [llocrne wHKkyOaumMm, Ha nuTaTenbHOM Cpede BbIpacTalT  KOMOHMM
MMWKPOOPraHM3MoB.
4. NpeHTndukaums KosnoHun: KOnoHuu wmsyyalTcs nog MMKPOCKOMOM ANns onpefeneHuns ux
MOPONOrnnM N ApYrux XxapakTepUCTUK.
5. UnctoBas kynbTypa: M3 M30nMpoBaHHbIX KOMOHUI BbiOMpalOTCa OTAEMNbHbIE MUKPOOPraHU3Mbl,
KOTOpble MEePEHOCATCS Ha HOBYIO NUTaTENbHYIO cpeny Ans Nony4yeHUs YNCTOM KYNbTypbl.
6. N3ydyeHune cBomncTB: MNMonyyeHHas YncTas KynbTypa nofsepraeTcs AanbHenwemy nccrnegoBaHuio,
Hanpumep, W3y4yeHUIO MeTabonuama, YCTOMYMBOCTM K aHTUbMoTMkam, CnocoBHOCTU K
Ovnogerpagaunn n T. 4.
7. dukcauus pesynbtaToB: Pe3ynbrathl uCCnegoBaHus 3anmMcbiBalOTCA U aHaNM3npyoTCs.
8. XpaHeHue kynbTyp: Ecnu kynbTypa npegnonaraetca And ganbHenwero Mcrnonb3oBaHWs, OHa
XPaHUTCS B 3aMOPOXXEHHOM UINN NTIMOPUNN3NPOBAHHOM COCTOSIHUN.
9. YHWMYTOXEHME HEeUCnonb30BaHHbIX KynbTyp: Hencnonb3oBaHHbIE KyNbTYpbl YHUYTOXAKTCS,
4yTOObI NPEOTBPATUTL UX CITyYalHOE pacnpoCTpaHeHUE B OKpYXatoLwen cpefe

2 OnpepeneHne n onucaHme YUCTOM KyrbTypbl.

Mepeyncnnte oCHOBHbIE 3Tanbl paboThl.

OTBerT:

YucTas kynbTypa - 9TO MONYNAUMS MUKPOOPraHM3MOB OAHOrO BUAA, MOSYYEHHbIX U3 UCXOOHOro
obpasua. OcHoBHbIe 3Tanbl PaboTbl C YNCTOW KyNbTYpOK BKITHOYAIOT:

— Cbop 1 noagroToBka ncxogHoro obpasua: obpasey 4omKeH BblTb B3AT B CTEPUIBHBIX YCITOBUSAX, U
ero cnegyet obpaboTtaTb, YTOOLI yAanuTb ApyrMe MUKPOOPraHU3mbl U 3arpsa3HEHNS.

— lNepBun4HbIN NoceB obpasua: UcxodHbIi obpasel, BHOCAT Ha NUTaTENbHYIO CPeay U UHKYOUpyLoT
npy oNTMMAanbHbIX YCAOBUAX ANS pocTa MUKPOOPraHM3MOB.

— M3onsaumns KonoHun MUKPOOPraHM3MOoB: MOCre MHKyGauuu Ha nutaTenbHOW cpefde obpasylTcs
KONOHMN MUKPOOPraHW3MOB, KOTOPblE MOXHO BbIAENUTb U U3YYUTb.

— WpeHTudukaums MrUKpOOPraHn3mMoB: KOMOHWM WCCIEAYIOT MOA4 MWKPOCKOMOM M MU3Yy4valoT WX
Mopdonornyeckne n PU3NONOrNYeckne xapakTepucTukm, YTobbl onpeaennTb, K KakoMy BUOY OHM
npuHagnexar.

— [MonyyeHne 4ncTon KynbTypbl: U3 U3ONMPOBAHHBLIX KOMOHWUW BbIOMPAIOT OOHY WIIM HECKOMbKO,
KOTOpble MEepPeHOCAT Ha CBEeXYH NUTaTenbHY cpedy Ans pasMHOXEHUS MUKPOOPraHW3MOB.
MonyyeHHyIo KynbTypy Ha3bIBalOT YUCTOW, TaK KAk OHa COCTOUT N3 MUKPOOPraHM3mMoB OAHOro B1aa.
— W3ydeHue CBOMCTB YUCTOW KymMbTypbl: YUCTYIO KynbTypy W3yyalT Ans onpegerneHns ee
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Bronormyeckon akTMBHOCTN, YCTONYMBOCTU K pasnuyuHbiM hakTopam, CocoBHOCTU K pa3MHOXEHUIO
W OpyrumM CBOMCTBaM.

— ®ukcauusa n xpaHeHue pes3ynbTaToB: pe3ynbTaTbl UCCedOBaHUSA 3anuchbiBalOT U aHanM3upyoT,
Npy HEODXOAMMOCTM YUCTYIO KYNbTYPY COXPaHAT AN AalbHENLWEro UCNofb30BaHus.

3 CaHnuTapHasa mukpobuonorusi.

MepeuyncrnmTe OCHOBHbIE 3Tanbl paboThbl.

OTBeTbI:

OcHoOBHbIe aTanbl paboTbl B CAHUTAPHOW MUKPOOMOMOrK:

— C6op o6pasuos: otbop npob BoAbl, MOYBbLI, BO3Ayxa, MULUEBLIX MPOAYKTOB W T.O. AnS
MUWKpOBUONorMieckoro aHanunsa.

— O6paboTtka o06pasuoB: noarotoBka o6pasuoB AN MUKPOOBMONOrm4yeckoro wmccnenoBaHus,
Hanpumep, nyTem unbTpaLmmn M NoceBa Ha NUTaTeNbHbIE cpeabl.

— KynbTuBmMpoBaHne MMKpoOpraHn3MoB: BblpallvBaHWe MUKPOOPraHM3MOB Ha NUTATENbHbIX cpeaax
ONS U3ydeHus1 UX CBONCTB M ngeHTudukauun.

— OnpepeneHne MUKPOOPraHM3MOB: MAEHTUDMKALMA MUKPOOPraHM3MOB C NMOMOLLIK MUKPOCKOMUM,
oKpaluMBaHWsl, UMMYHOMOrMYECKUX METOAOB U T.4.

— OueHka pe3ynbTaToB: aHanM3 MOMyYeHHbIX OaHHbIX ANs onpefderieHust cTeneHn MUKpoBHoro
3arpsi3HEHUS] U NPUHATUSI COOTBETCTBYHOLLMX MEP MO Er0 CHUXKEHMIO.

— KOHTpOnb M MOHUTOPWHI: NpOBeAeHNE PerynspHbIX NPOBEPOK N MOHUTOPUHIra ans obecneyeHus
coOnoaeHNsi CaHUTapHbIX HOPM U NpaBun.

— OO6y4yeHne M UWHGOPMMPOBaHWE: MPOBELAEHNE OOy4YaloWMX MNporpaMm W npefocTaBneHne
MHOPMaLIMM O CaHUTaPHbLIX HOPMax M NpaBunax Ans HaceneHns u NpeanpuaTun.

4 OnpepneneHune 4yBCTBUTENbHOCTY HAKTEPUIN K aHTUOMOTUKAM.

lMepeuncnunTte OCHOBHbIE 3Tanbl paboTbl.

OTtBeT:

1.C6op 06pa3suyos: OT60Op Npob KNMHMYECKOro MaTepuana (MoKpoTa, Mo4a, KpoBb, THOM U T.M.) And
nuccnenoBaHus.

2.MoceB Ha nuTaTenbHble cpedbl: OOpasubl BbICEBAKOT Ha CrneumanbHble cpeapl, codepXailime
pa3sHble KOHLIEHTpauumn aHTUOGNOTUKOB.

3.KynbtuBuposaHue: O6pasupbl MHKYOMPYKOTCS B TEpMOCTaTe Npu OonTMManbHOW TemnepaTtype Ansi
pocTa b6akTepui.

4.YyeT pesynbTatoB: Yepes3 onpepeneHHoe Bpems NpoBOAAT yveT pes3ynbTaToB, OUeHMBas pocCT
OakTepui Ha cpegax ¢ pa3HbIMU KOHLEHTpaUMsaMn aHTUBMOTMKOB.

5.HTepnpeTaunsa pesynbTaTtoB: Ha OCHOBE MOMyYeHHbIX AaHHbIX CTPOUTCH KpuBas 3aBUCUMOCTU
pocTta 6akTepui OT KOHLlEHTpauun aHTMOMOTUKa, NO KOTOPOW MOXHO onpeaennTb MUHUMAIbHYHO
UHrMbupytowyo KoHueHtpauumto (MUK) - HauMeHbLLYO0 KOHLEHTpaLuio aHTubnoTrka, npu KoTopon
pocT 6aKTepuin NONHOCTLIO NPeKpaLLaeTCcA.

6.PekomeHpauuun no neyeHunto: Ha ocHoBaHMM MOMyYEHHbIX AaHHbLIX Bpay onpeaenseTt Havbonee
adppekTUBHBLIN 1 6e3onacHbIi aHTUBNOTUK ANs1 NEYEHNS KOHKPETHOro NaumneHTa.

5 BbigeneHnve n ounctka nnasmmgHon JHK metogom Lweno4YyHoro nmusuca.
lMepeyncnmTe OCHOBHLIE 3Tanbl padoThI.

1.JInsnc knetok: Knetkn MMKpOOpraHM3MoB paspyLlaloT C UCMOMb30BaHMEM AeTepreHTa u Wenoyu
ans BeiceoboxageHus HK n3 knetouHoro sagpa.

2.0caxpgeHne OHK: B nonyyeHHyio cmecb 000aBNAOT M3ONPOMWUMOBBLIN CNUPT AN OCaxAeHust
OHK.

3.UeHTpndyrnposaHune: Cmecb nomMeLlaloT B LeHTpUdyry Ans pasgeneHus crioés.

4 MNpowmbiBka aTaHonoM: Ocagok HK npomMbiBatoT aTaHONOM AN yAaneHns 0CTaTKoB LLENOYN.
5.Penatypauua OHK: Ocapok obpabatbiBaioT 6ycdepHbiM pactBopoMm, 4ytobsbl HK cHoBa ctana
.OBYyLIENOYEYHOMN.

6.9nekTpodope3 B arapo3HoM rene: Ons npoBepku umctoTbl [OHK npoBogaT anektpocdopes B
arapo3HOM rere.

7.Boigenenve OHK: Yuctyio nnasmugHyto OHK BbigenswoT v3 arapo3HOro rensi ¢ MOMOLLbIO
crneyunanbHbix HABOPOB ANA BblAENEHUS.

8.KoHueHTpaums n xpaHeHue OHK: lMonyyeHHyo nnasmmgHyto OHK KOHUEHTPUPYHOT U XpaHAT B
cneymansHom 6ydepe nNpu HU3KOWM TeMnepaType.

4.1.82 TecTbl (TecTOBbIE 3a4aHUs)

4.1.82.1 [MKe-5 CrnocobHOCMbIO npUMEHsIMb 3HaHUsi U Haeblku & obsiacmu
pa3pabomku u NPuMeHeHUsi 2eHemMu4YecKUx mexHosio2uli, 8 MOM 4Yucsie 2eHOMHO20
pedakmupoeaHusi

Ne | TecToBOE 3aaHue C BapnaHTamMu OTBETOB U NpaBUilbHbIMU OTBETAMMU
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3agaHuAa

1 PepakTopbl 0CHOBaHWIA MOTYT KOHBEPTUPOBAaTL CneayoLme HykneoTuapl
1. afl€éHWH B ryaHuH;

2. ryaHuH B LNTO3WH;

3. TUMUH B ryaHWuH;

4. UUTO3UH B TUMMUH.

2 C nOMOLLbH TEHOMHOrO peJakTUPOBaHMS MOXHO

1. n3meHutb Ph kneTku;

2. 13MeHNTb NocnegoBaTeNIbHOCTbL FeHOMA KINeTK!;
3. npnobpecTn yCTONUMBOCTb K HOBBIM MYTaLMsAM;

4. yennuntb ypoBeHb |1Q vyenoBeka.

3 Buonornyeckon pyHkumen cnctemol CRISPR-Cas9 saBnsetcs

1. 3aWMTa NPOKapUOTUYECKOM KITeTKN OT BUPYCOB NyTEM pacluenyieHUs HyKNenHoBbIX
KWUCIOT;

2. pacwenneHne baktepuansHon reHomHon HK no kogmpyembim B CRISPR kaccete
nocriefoBaTensHOCTAM B NpoLecce AeneHUs KneTkuy;

3. pacwenneHne nnasmuaHon AIHK anga BctpanBaHus KoagupyemMbiX UMY MONe3HbIX Ans 6akTepum
NPU3HaKoB B COBCTBEHHbIV FEHOM;

4. pparmeHTaums OHK aykapmnoTnyeckon KneTkn B cneumdmyeckomM Nokyce Ans BCTpanBaHus
reHoMa ageHoacCcoLMNMPOBaHHbIX BUPYCOB.

4 CRISPR pacwmdpoBbiBaeTcs kak

1. anvHHbIe nocnepoBartensHocTu [JHK;

2. KOpOoTKMe NanMHAPOMHbIE NOBTOPLI, PEerynsipHoO pacnosfioXXeHHble rpynnamMmu;
3. MUHUCATENNNTLI, COCTOSALLNE NPenMyLLecTBeHHO 13 ['L|-noBTOpOB;

4. peTpOTPaHCNO30HbI.

5 Moa Hecneumduyeckon (ohd-TapreTHon) akTMBHOCTLIO FTEHOMHOIO pefakTUPOBaHUSA MOHMMAKOT
1. BHECEHUWE OOMNOMNHUTENbBHbIX MyTaLMA B TAPreTHbIN NOKYC;

2. BCTaBKYy HECKOJTbKUX HYKNEOTUAOB B TapreTHbIN MOKYC;

3. 3amMeHy 0[JHOro HyKneoTuaa Ha Apyro B TapreTHOM JIOKYCe;

4. cozpaHue aByuLeno4veyHoro paspbiBa JJHK BHe TapreTHoro nokyca.

4.1.83 Bonpocbl
4.1.83.1 [MKe-5 CrnocobHOCMbIO npuMeHsIMb 3HaHUsi U Haeblku & obsiacmu
pa3pabomku u npuMeHeHuUsi 2eHemMu4YecKUx mexHosio2uli, 8 MOM 4Yucsie 2eHOMHO20

pedakmupoeaHus
Ne HanmeHoBaHune Bonpoca
3agaHuna
1 "eHOMHOE pedakTMpoBaHME B CESTIbCKOM XO3SNCTBE
Omeem:

leHoMHOEe pedakmuposaHue 8 cellbCKOM X03slicmae ucrnosib3yemcsi 0719 co30aHusi HO8bIX COPMO8
pacmeHul U XUBOMHbIX C YIyYWeEHHbIMU Xxapakmepucmukamu. dmom npouecc eknyaem 8 cebs
UsMeHeHuUe 2eHoMa opaaHU3MOo8 C MoOMoWbio mexHoroautl, makux kak CRISPR/Cas?9.

OOHUM U3 OCHOBHbIX MPUMEHEHUU 2eHOMHO20 pedakmuposaHUusi 8 CeSIbCKOM x03slicmae s18/151emcsi
co30aHue pacmeHul ¢ ycmou4yueocmbto K gpedumensm u bonesHsaM. Hanpumep, 6binu co3daHbl
Kapmogbesnb u rnweHuya, ycmouyusbie K KoriopadCKOMYy XyKy U 3acyxe COOMmeemcimeeHHo.

Takxe 2eHOMHOe pedakmupoeaHue UCronb3yemcs O5is1 y8esludeHuUs1 ypoxalHocmu pacmeHul u
YIydWeHUsT UxX 8Kycoebix Kavyecms. Hanpumep, 6binu co3®aHbl momambl U KiybHUKa ¢ bosee
OnumesibHbIM CPOKOM XpaHEeHUS.

OO0Hako eeHoMHOe pedakmuposaHue 8bi3bleaem ornaceHusi ro nogody besornacHocmu rpodyKkmos
U 3MUYEeCKUX 80rpPOCO8, C853aHHbIX C KOHMPOIeM Had eeHemu4yecKuMuU uameHeHusiMu. oamomy
B8aXHO PoBOOUMb Hay4yHble uccriedogaHusi Onsi  orpedesieHUss B803MOXHbIX PUCKO8 U
ocyuecmensimes cmpoa2ull KOHmMpPOosib Hal UCMOoSIb308aHUEM 2EHOMHO20 pedakmuposaHusl 8
Cerlb.CKOM xo3sticmee.

2 HoBoe cernbckoe X0351MCTBO

Omeem:

TepMmuH “HoBo€E ceribcKoe X035Ucme0” OMHOCUMCS K COBPEMEHHBIM Memodam 8€0eHUST CE/IbCKO20
xossiicmea, KOmopble  UCMONb3ym  epedosbie  MexXHOo02uu, makue KakK 2eHOMHOe
pedakmuposaHue, mo4yHoe 3emsedesiue U asmomamu3sayusi rnpouyeccos. 3Amu MemoObi
HaripassieHbl Ha [osbiweHue 3ghgekmusHocmu npou3eodcmea, CHUXEHUEe He2amueHO20
803d0elicmeusi Ha OKpyxarouwiyto cpedy u yryquweHuUe kadecmaa rpooyKyuu.

OO0HUM U3 KIII04eBbIX acrnekmog8 H08020 CeslbCKO20 Xo03slicmea £ersiemcs  UCoib308aHuUe
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26HOMHO20 pedakmupoeaHusi Ornsi c030aHusi HO8bIX COPMO8 pacmeHuUl U XUBOMHbIX C
yrydweHHbIMU Xapakmepucmukamu. Hanpumep, co3daHue kapmoghensi ¢ ycmoldyueocmsbio K
KOmopaldCKOMY XYKY Unu MUeHUYb! C Mo8bILUEHHOU YPOXalHOCMbIO.

ToyHoe 3emriederniue MakKxXe uspaem BaXHYyK poJib 8 HOBOM cefibCckoM xossticmee. OHo
110380/151em KOHMPOIUpo8amb MPOYECChHI 8bipawjusaHusi pacmeHull Ha Kaxo0om amarie, om rocesa
0o cbopa ypoxasi, 4mo rnosbiwaem 3heKMUSHOCMb UCMOMb308aHUSI PECYpco8 U CHUXaem
8bI6POChHI NapHUKOBbIX 2a308.

HakoHeu, asmomamu3ayusi Mpoueccos8 makxe s18/151emcsl 8aXHbIM acrieKmoM HOB020 CEJIbCKO20
xossticmea. Mcrnonb3ogaHue pobomos u Opyaux mexHosmoaull  10380sisiem  CoKpamumb
Konu4ecmeo py4Ho20 mpyda U rnoebicums rpou3sooumesibHOCMb.

B uernom, Hogoe cenbckoe xo3sticmeo rnpedcmassiiem coboli nepexod K bosiee ycmouyusbiM U
aghpekmusHbIM Memolam rpouzeodcmea MpPOdyKmo8 rumaHusi, Komopble Mo2ym [10MOYb
pewums npobrieMbl, ces3aHHbIe C U3MEHeHueM kiumama, Oecbuyumom rpodoeosibcmeus u
3aeps3HeHUEM OKpy»arouwieli cpeobi.

"eHHasa nHXxXeHepus B CerlbCKOM X0O35MCTBE

Omeem:

leHHass UHXeHepusi 8 CeflbCKOM Xxo3slicmee ucronib3yemcsi Ol C030aHusi HO8bIX COPMmo8
pacmeHul U XUBOMHbLIX C Yy4YWeHHbIMU ceolcmeamu. 3dmom rpouecc ekno4Yyaem 8 cebs
88e0eHuUe 2eHO8 U3 Opyaux opaaHU3MOo8 usu co30aHue HOBbIX 2EHO8 C MMOMOWbi buomexHonoaul.
OOHumM u3 Hauboriee pacrnpocmpaHeHHbIX MPUMEHeHUlU 2eHHOU UHXeHepuu 8 CeflbCKOM
xo3sicmee seriiemcsi  co30aHue eeHemu4vyecku MoouguuyuposaHHeix (GM) kynemyp. GM-
Kynibmypbl MO2ym UMemb MOBbIWLEHHY ycmoldueocmb K epedumeriaM, 6one3Hsam uniu 3acyxe,
umu yeenuyYeHHy ypoxalHoCcmb.

HApyaum  npumeHeHUeM  2eHHOU  UHXEeHepuu  Sefsemcsi  UCro/b308aHuUe  MmexHoro2uu
pedakmuposaHusi eeHos, makol kak CRISPR-Cas9, 0519 HeCeHUs1 UBMEHEeHUU 8 2eHOM pacmeHul
usiu XXueomHbix. Mo n1o380ssiem co3dasamb HO8blE copma C XeflaeMbiMu ceolicmeamu, maxkumu
KakK rosbllweHHas ycmoul4ueocmb K 6051€3HSIM UMU YITyHWeHHbIE 8KYCO8ble Kayecmea.

Xomsi eeHHasi UHXeHepusi Moxem umemsb psd npeumyujecmes Orsi CenbCKo20 Xxo3slicmea, OHa
makxe 8bl3bigaem ornaceHusi no nogody ee be3onacHocmu U 3mu4Yyeckux acriekmos. Hekomopsie
00U cqyumaiom, 4Ymo UCI0Mb308aHUE 2EHHOU UHXEHepuu MoXxem rpusecmu K romepe
buopasHoobpasus u coslfaHuro “cyrnepcopmos”, Komopble Mo2ym ebiImecHUmMb mpaduyuoHHbIe
copma. B ces3u ¢ amum Heobxodumbl OOMOSIHUMESbHbIE UccriedoeaHuss u 0bCyxOeHus Ons
obecrieyeHuss 6e3onacHoCmMu U 3MUKU UCIO/Ib308aHUS 2€HHOU UHXEHepuu 8 CeflbCKOM
xosstcmee.

Pa3paboTka reHeTU4eCcKMx TEXHOMOMMI, MPUMEHSIEMbIX B pAaCTEHMEBOACTBE

Omeem:

FeHemuyeckue mMeXHOMO_UU U2pam 8aXxHy ponb 8 padsumuu pacmeHuesoocmsa. OHuU
ucnonb3yromcesi 0ns co30aHusi HOBbIX COPMO8 pacmeHul, yyyWweHUs UX Xapakmepucmuk U
ycmoUl4ug8ocmu K pasfiudyHbiM ¢hakmopam.

OO0HuM u3 memodoe eeHemu4yeckol Moducbukayuu sSersemcsi UCrofib308aHue 2eHo8 U3 Opyaux
8udo8 pacmeHuUl UulU MUKPOOpeaaHU3mMos. 3mo no3eonsem co3damb pacmeHuss C HO8bIMU
ceolicmgaMu, makumMu Kak ycmoudueocmb K 6ornesHsMm, epedumensm unu HebrnazonpusimHbIM
yCriosusim.

Hpyeol memod - amo ucrnonb3oeaHUe mMexHoo2uU pedakmuposaHusi 2eHoMma, Harnpumep,
CRISPR. Omo noseonsiem eHocumb usmeHeHusi 8 [JHK pacmeHul, co3daeasi Hosbie ¢hopMbl C
3adaHHbIMU xapakmepucmukamu.

Takxxe ucronb3yromcst MemoObl 2eHHOU mepanuu, Koeda 2eHbl 8800sIMCS 8 paCMeHUS C MOMOWbIO
supycos unu bakmepud.

Bce amu memodb! rnoseonsitom cosdasamb HOBble copma pacmeHull, Komopble Mo2ym 6bimb
bornee npodyKmueHbIMU, yCmoU4uebiMu U Mofe3HbIMU 01151 HerloeekKa.

PaspaboTka reHeTUYecKMX TEXHOMOrMIA, MPUMEHSeMbIX B  MPOM3BOACTBE  BaKUMH  Ans
CENbCKOXO3ANCTBEHHbIX KMBOTHbIX

Omeem:

leHemuyeckue mexHoMO02UU Uepalom 3Ha4YuUMesnbHyl0 porb 6 rfpousgoocmee 8aKkyuH Orns
cerlbCKoXo3alcmeeHHbIX xuesomHbix. OHU ucronb3dytomces 0na co3daHus bornee ahhekmueHbIX U
b6e30nacHbIX 8aKUUH, @ makxe 0715 yny4uweHus ux npouseoocmea.

OOuH u3 memodos, KOmMOpPbIU  UCMOMbL3yemcsi, 9mo e2eHemu4yeckass MOOUgbuKkayus
MUKPOOp2aHU3Mo8, Komopble ucrnonb3ytomcesi 075 npou3godcmea 8akuyuH. dmo no3gossem
rnonyyums MUKDPOOP2aHU3Mbl, KOmMopbie rpou3eodsim b0sbwe 8aKUuH usu kKomopble 6onee
aghgpekmusHbl 8 6opbbe ¢ 6or1e3HAMU.

Bmopol memod - amo ucrnosib3o8aHue 2eHHOU mepanuu Orns e8edeHUsl 2eHO08, KOMmopble
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KOOUpytom aHmueeHbl, 8 KIemKU XUB0MHbIX. OMO M03680siiem MofyYyams XUB0MHbIX, KOMOopble
umerom UMMyHUMmMem K ornpedesieHHbIM 3abosie8aHusIM.

Tpemuti memod - amo co30aHue pPeKoMOUHaHMHbIX BaKUUH, KOmopbie rpou3eodsmcs C
ucronb308aHUEM 2eHemu4ecKu MoouguUUPO8aHHbIX MUKDOOP2aHU3MO8.

Bce smu memodbl noseonsom ronydame 6onee aghgpekmusHsbie u be3onacHble 8akyuHbl Os
CerlbCKOX03AUCMBEHHbIX XUBOMHbIX, YMO 8 C80t0 04epedb criocobcmeyem yryHuweHUo 300p08bst

XKUBOMHbIX U y8eslu4eHur npodmeueHocmu.

4.1.84 Kenc-3apaHue
4.1.84.1 [MKe-5 CrnocobHOCMbIO npuUMeHsIMb 3HaHUsi U HaeblkKu & obsiacmu

pa3pabomku u npuMeHeHUs] 2eHemMuYecKuXx MmexHosio2ul, 8 MOM 4Yucjle 2eHOMHO20
pedakmupoeaHusi

Ne
3agaHusa

Kewnc-3apaHne

1

CuuTtas, 4To cpeaHss MoreKyrnsipHas Macca aMmMHOKUCNOThI okorno 110, a HykneoTuaa — OKoro
300, onpegenuTte, YTO Tshkenee: OENOK U ren?

2

3anuwuTte Bce BapmaHTbl pparmeHToB MPHK, KOTOpbLIE MOrYyT KOANPOBATL CrieayoL A

dparmeHT nonunentuga: PeH — Mert - Liuc.

®dparmeHT Monekynbl JHK nmeeT cnenyroLlyo HyKIeoTUOHYH NocrneaoBaTeNbHOCTb:

3/- UTAATALTIATTAALUITL -5/

5/- TATTUTIAUTUATTIUAI - 3/

OnpepnenuTe opueHTaumio 1 HYKNeoTUAHY nocnegoBatenbHocTe MPHK, cuHTesnpyemon Ha
ykasaHHoMm pparmeHTe JHK, 1 aMMHOKMCNOTHYIO NocneaoBaTeNbHOCTL KOANUPYEMOTO eto
nonunenTuga.

B pnbocomy nocnegosatensHo noctynatT TPHK co cneayowymm aHTMKOAOHAMN:

YYA, TUA, TTA, LYY.

Onpegenute CTPYKTYpy ydacTka monekynsl JHK, kogupytowero cuHtesmpyemsin Ha pubocome
nonunentung.

Kakne aMMHOKMCROTbLI MOryT TpaHcnopTupoBaTth k pubocomam TPHK ¢ aHTMKOgOHaMuU:
AYT, AAA, T'YL, ray, UrA, 1yud, YAA, YYU, n kakne bepMeHTbl y4acTBYIOT B UX akTUBauum m

TpaHcnopTe?

((MMKpO6MO.I10l'Mﬂ B npoun3BoaCcTBe NPOAYKTOB NUTaAHUA»

4.1.85 TecTbl (TecTOBbIE 3a4aHUs)
4.1.85.1 [MKe-5 CrnocobHOCMbIO npuUMeHsIMb 3HaHUsi U Haeblku & obsiacmu

paspabomku u npuMeHeHUsl 2eHemMu4YecKux mexHosio2ull, 8 MOM 4Yucjle 2eHOMHO20
pedakmupoeaHus

Ne
3agaHus

TecToBOe 3agaHWe C BapnaHTamMmu OTBETOB U NpaBUibHbIMU OTBETaMMU

1

MNoa HoKayTOM reHa 3a4acTylo MOHUMatoT

1. BpEMEHHOE CHUXKEHMWE SKCTIPECCU reHa;

2. BPEMEHHYIO aKTMBALMIO reHa;

3. MEeTUNUPOBaHMWE reHa;

4. HapylieHMe nocrneAoBaTeNLHOCTU reHa ¢ o6pasoBaHUEM NpeXxaeBpPeMeHHOro cTon-
KOQOHa.

K meToay reHOMHOro pegakTpoBaHust OTHOCAT
1. CRISPR-Cas9;

2. NGS;

3. NaPo;

4. NUP.

B ocHoBe meToga CRISPR-Cas9 nexut doepmeHT
1. nurasa;

2. noungepasa;

3. Hyknea3sa;

4. Tononsomepasa.

C ncnonb3oBaHNMEM METOL0B FrEHOMHOIO peakTUPOBaHNS B HACTOSILLIEE BPEMS MOTYT ObITh
yCTpaHeHbl MPUYMHbI

1. 3aboneBaHun, BbiI3BaHHbIE XPOMOCOMHLIMW NEPECTPONKAMU;

2. 3aboneBaHui, BbI3BaHHbIX FEHOMHbIMU MYTaLUSMU;

3. MOHOreHHbIX HacneAcTBeHHbIX 3aboneBaHum;
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4. nonUreHHbIX HacneacTBEHHbIX 3ab0ofieBaHUN.

5 Hykneasa Fokl ucnonbsyetcsa B MeTofax reHOMHOIro pejakTMpoBaHusi
1. CRISPR-Cas9;

2. MeraHykneasbl;

3. Hyknea3sbl TALE;

4. HyKnea3sbl LMHKOBbIX NanbLEB.

4.1.86 Bonpochbl
4.1.86.1 [MKe-5 CnocobHOCMbIO nNpPUMEHsIMb 3HaHUsl U Haebliku e obnacmu
paspabomku u npumMeHeHuUsi 2eHeMu4YecKux MmexHosio2uli, 8 MOM 4Yucsie 2eHOMHO20

pedakmupoeaHusi
Ne HanmeHoBaHne Bonpoca
3adaHns
1 "eHOMHOE pegakTMpoBaHMe B MPOM3BOACTBE NPOLYKTOB XXMBOTHOIO MPOUCXOXOEHUS
Omeem:

eHoMHOe pedakmuposaHue 8 rpoudgodcmee rMpPodyKMoa8 XUBOMHO20 MPOUCXOXOEeHUs 8KIoHaem
8 cebs ucrionb3ogaHue mexHonoeul, makux kak CRISPR/Cas9, 0na u3MeHeHuss 2eHoma
JKUBOMHBIX C UEsIbI YIyYweHUs ux npoldyKmueHocmu, ycmouyueocmu K 6onesHam uniu Opyaux
JKernaeMbix Xxapakmepucmuk.

O0Hol u3 obnacmell MNPUMEHEHUS] 2eHOMHO020 pedakmuposaHusi Sersemcs npou3sodcmeo
MOJIOYHbIX IPoOykmos. Harnpumep, ¢ noMowbio 2eHOMHO20 pedakmuposaHusi MOXHO co3d0ameb
Kopos, komopble b6ydym npou3eodumb MOJIOKO C M08bIWLEHHbLIM COO0epXaHueM OorpedesieHHbIX
bernkos unu xupos, 4mo Moxem O6bimb one3Ho OnsA rpousgodcmea Cbipo8 Uunu dOpyaux
rnpodykmos.

Kpome moeo, eeHOMHOe pedakmuposaHue MOXem UCroib308ambCsi 0719 C030aHUSI XXUBOMHAbIX,
komopblie 6ydym 6onee ycmou4yusbiMu K 60/1e3HSAM uiu cMoaym adarnmupo8amsbCsl K pasiuyHbIM
ycrosusiMm OKpyxarouwiel cpedbl. Harnpumep, MOXHO co30amb Kyp, Komopbie 6ydym MeHee
80CIPUUMYUBHLI K 8UpycaMm, usiu pblb, Komopble cMocym ebhxkueamb 8 boriee X0/100HbIX 800aX.

B yernom, eeHoMHOe pedakmupogaHue ripedcmassiiem cobol rnepcrekmueHoe HarpassieHue 8
JKUBOMHOB0OCMEBE, KOmopoe Moxem fpusecmu K co30aHuro bosiee 3¢chghbeKmuBHbIX U yCmouYuebIX
cucmem npouszeodcmea MnpodyKmMoa8 XU80MHO20 MnpoucxoxoeHusi. OOHaKo, MPUMEHEeHUEe 3mux
mexHos102uli makxe 8bI3bl8aem 3MUYECKUE U rpasosbie 80MpPOChl, C853aHHbIe C KOHMpPosieM Had
2eHemu4YeCcKUMU U3MeHeHUsIMU U obecriedeHuem 6e30macHoCmu nuwesbix npodykmos.

2 eHOMHOe pefakTUpoBaHME B CEMNbCKOM XO3SINCTBE B MPOAYKTax MWMTaHWUS U3 pacTUTENbHOro
Cbipbs

Omeem:

leHemuyecku modugpuyuposaHHbie (GM) npodykmbi numaHuUs u3 pacmumeribHO20 Chipbsi cmaru
nonynsipHeIMU 8 rnocrniedHUe Oecsamunemus. eHOMHoe pedakmupoeaHue ucronb3yemcsl O5s
€c030aHusi HOBbIX COPMO8 pacmeHuUll C yAyHWeHHbIMU XapakmepucmukaMu, makuMu KakK
ycmou4yusocmb K epedumerisiM, 6051e3HSM U 3acyxe, @ makxe C roebliueHHOU yYpoxXalHOCMbIO.
OOHUM U3 NpuMepPo8 2eHOMHO20 pedaKkmupo8aHUsi 8 CE/IbCKOM X03siticmee sernsiemcsi co30aHue
Kapmogbesisi ¢ ycmolyugocmbio K KoriopalCcKoMy XyKy. [ amo20 ucrofib3yrmcs mexHoI02uu,
makue kak CRISPR-Cas9, komopbie 10380/I5110m 6HOCUMb U3MEHEHUSI 8 2€HOM pacmeHus,
co30asasi Hogble copma, ycmolqusble K 8pedumesisim.

Ewe odHum npumepom sensemcsi co3daHue nuweHuUbl C 08bILEHHOU YypoxalHocmbeo U
ycmol4usocmblo K 3acyxe. [nsi amo2o ucronb3yemcs mexHornoausi pedakmupoeaHusi 2€eHO08,
Komopasi no38orisiem yeenudumsb KOriu4ecmeo xsropodhuriia 8 ucmesx pacmeHud, 4ymo Oenaem
ux bosnee ycmoUyusbiMU K 3acyxe U yeenudueaem ypoxalHocme.

leHoMHOe pedakmuposaHue makxe ucrnonb3dyemcss 0Ons co3faHusi pacmeHul c¢ 6ornee
OrumersibHbIM CPOKOM XPaHeHUS], maKkux Kak nomMudopbl U KriybHUKa, 4mo ro3gossem rnpodnume
CPOK 200HOCMU 3MuX rPOdyKMOo8 U yiyHuwump Ux mpaHcriopmabesibHoCMeb.

Hecmompsi Ha mo ymo 2eHoMHoe pedaKmupoBaHUe S6/Aemcs nepcrnekmueHol mexHonoauel 8
ceribCKOM Xx035licmee, OHO make 8bi3blieaem oraceHusi no noeody 6esonacHocmu fApooyKuuu u
3Mu4YecKUX 80Ipocos.

3 KoHTponb reHeTnyeckn MOAMMUUMPOBAHHBLIX pPacCTeHUN - rapaHTUs MpPOAOBONIbCTBEHHOWN
©6e3onacHocTH
OTBeT:

KoHmpornb eeHemu4yecku modugbuyuposaHHblx (M) pacmeHull sierisemcsi 8axKHbIM acrekmom
obecriedeHus npodogoribcmeeHHoU bezonacHocmu. 'M pacmeHusi Mo2ym npedcmaernsame yepo3y
0 300poebsi Heriogeka U OKpyxarouwel cpedbl, nosamomy Heobxodumo rnpoeodums cmpoaul
KOHMPOJIb U MOHUMOPUHE UX UCIMOJIb308aHUSI.
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OcHOBHOU Uefbio KOHMPOJIS 2eHemuYecKku MooughuyuposaHHbix opzaHusmos (FMQO) sensemcs
obecneyeHue be3zonacHoCmuU U Kayecmea nuuesbix npodykKmos. Amo ekioyaem 8 cebsi nposepKy
Ha Hanu4ue 8peldHbIX eewecms, KOHMPosnAb 3a cobnwodeHueM 3akoHoOdamesiscmea U
HOpMamueHbIX akmos, a makxe npogedeHuUe Hay4HbIx uccriedogaHul 0Ons orpedeneHus
B803MOXHbIX PUCKOS.

Ansa koHmpons TMO ucnonb3yromes pasnuyHbie Memoldbl, makue kak aHanu3 [HK, usmepeHue
KoHUeHmpauyuu berika u Opyeue. Takxe rpogodsimcs uccrnedosaHus Ornsi onpedeneHusl 8nusHUS
MO Ha 300posbe Yeriogeka U OKpyKarouyro cpedy.

BaxHbim acriekmom koHmposnss MO saensemcs obpasogaHue U UHGHOPMUPOBaHUE HAacCEerleHUsl.
JloOu OormkHbl 6bimb 0c8eQ0OMIIEHbI O PUCKaXx, C8s3aHHbIX C ucronb3osaHuem MO, u umemsb
803MOXXHOCMb MPUHUMaMb OCO3HaHHbIE PEWEeHUs] O C80eM numaHuu.

FeHeTn4YeckM MOOUMUMPOBAHHLIE OpraHM3Mbl Kak COBPEMEHHbLIA acnekT FEHHOW WHXeHepuw,
3Ha4YeHue Ans YenoBeyecTBa

Omeem:

FeHemuuecku modugbuyuposaHHble opaaHusmbl (FTMQO) sensiomcsi 00HUM U3  COBPEMEHHbIX
acrekmos 2eHHOU UHXeHepuu U UMelm B8axHoe 3HauyeHue O0ns 4denosedecmea. OHU
ucronb3yromcsi 8 PasfluYHbIX Ompacsisix, Makux Kak CeflbCKoe Xx03slicmeo, nuuwesas
MPOMbILWIIEHHOCMb, MeOUYUHa U 3KO102Usl.

MO co3daomcsi ¢ nomMowbio Memodo8 2eHHOU UHXEHepUU, KOmopbie o380Msiom U3MEHSIMb
eeHemudeckuli Mamepuas opeaHu3Moe O [OJlyYeHUs] HO8bIX ceolicme unu  yrny4YuweHust
cywecmsyrowux. Hanpumep, eeHemudecku mMoOuguuuposaHHbie pacmeHusi Mo2ym bbimb 6oriee
ycmouy4usbiMu K 8pedumerisiM usiu UMerom yry4ueHHbIe 8Kyco8ble Kadecmaa.

Ucnonb3zoeaHue MO moxem uMemb MHOXECME0 [IPEeUMyU,ecme, makux Kak yeesiudeHue
ypoxalHOCmu, CHUXeHue 3ampam Ha pou3eodcmeo, yry4YweHue kadecmea rnpodykyuu u
YMeHbUIeHUEe 3a2psi3HeHUsT OKpyxarouwel cpedbl. OOHaKo, cyuiecmeayom U OraceHus, C8si3aHHbIe C
6esonacHocmbro TMO 85t 300posbs Yernogeka U 3Kos102uu.

B ces3u ¢ amum, Heobxodumo npoeodumb Hay4Hble uccredogaHusi U KOHMPOuposams
ucnons3oeaHue MO, umobsi obecrieyums ux 6eszonacHocmb U aghgpekmusHocmsb. Kpome moeo,
8aXHO rpoceewjamb HacesieHUe o ripeumMyujecmesax u puckax, cessaHHblx ¢ T[MO, dns npuHsmus
0CO3HaHHbIX peuweHuli 0 ceoem 300posbe U OKpyxarouwjel cpede.

Oco06EHHOCTU reHETUYECKON NAEHTUMMKALMN TEHETUYECKN MOANDULNPOBAHHBIX UCTOYHWUKOB MULLN
Omeem:

FeHemuueckasi udeHmugbukayusi 2eHemu4vecku modugbuyuposaHHbix (FMO) ucmovHukos nuwu
ser15emcsi 8aXKHOU 4Yacmbi0 KOHMpPOJsisi kadecmsea u 6esornacHocmu nuwesbix rnpodykmos. OHa
rnoseornsiem onpedenumsp Hanudue MO 8 npodykmax, a makxe ux rnpoucxoxoeHue u ceolicmea.
OcHosHbIMU Memodamu eeHemudeckol udeHmucbukayuu MO senaiomcess aHanus JHK u PHK.
3mu memodbi no3sornsom onpedeniumb Haauyue 2eHo8, Komopble bbiriu 88e0eHbl 8 Op2aHU3M C
noMowiblo  2eHHolU  uHXeHepuu. Kpome moeo, ucnonb3ytomcss MemoObl, [M0380M5UUe
06Hapyxumb 6eriku, Komopbie KOOUPYHMCS 3MUMU 2eHaMU.

BaxHo ommemumb, 4mo eeHemuyeckas udeHmucgpukauyus I'MO dJdomxHa nposodumbscs 8
coomeemcmauu ¢ Mex0yHapoOHbIMU cmaHlapmamu U HopmMamu, 4mobsi obecrneqyums Mo4YHOCMb
u HadexHocmb pe3yrnbmamos. Takxe Heobxo0uUMO ydYumbieamb, YMO HEKOMOpPbIe MPOOyKMbI
mocym codepxamp credbl MO, Oaxe ecnu oOHU He 6binu creyuansHO €030aHbl C
UCnonb308aHUEM 2eHHOU UHXEHepUU.

4.1.87 Kenc-3apaHue
4.1.87.1 [MKe-5 CnocobHOCMbIO npuUMeHsIMb 3HaHUsi U Haeblku & obsiacmu

paspabomku u npuMeHeHUsl 2eHemMu4YecKux mexHosioz2ull, 8 MOM 4Yucjle 2eHOMHO20
pedakmupoeaHusi

Ne
3agaHusa

Kenc-3agaHue

1

OO6bACHWTE MPUYMHY CMTYyauun, NPY KOTOPOW FreH 3yKapuOTUYECKOW KNETKN, 3aHUMAatOLLMI y4acToK
OHK pasmepom B 2400 nap HykneoTMaoB, KOAUPYET nonunenTtug, coctodawmn ns 180
AMUWHOKMCIIOTHbIX OCTaTKOB

Mpwn aHanuae HykneoTnaHoro coctaa [HK 6akrepnodara M13 Obino oGHapyxeHo cregytollee
KONMMYEeCTBEHHOE COOTHOLLEHMNE a30TUCTbIX OCHOBaHWI: A-23%, M-21%, T-36%, LI-20%. Kak moxxHO
0OBSACHUTB NPUYKHY TOTO, YTO B 3TOM Clydae He cobnoaaeTcsl MPUHLIAN SKBMBANEHTHOCTH,
yCTaHOBIEHHbIN Yapraddom?

®depmeHThI, ocyllecTensaowme pennukaunio OHK, asmxytca co ckopocTbio 0,6 MKkM B 1 MUH.
Ckonbko BpemMeHu noHagobutca ansa yasoerHus AHK B xpomocome, nmetoweri 500 pennukoHos,
€CNnu AnNnHa Kaxaoro pennukoHa 60 Mkm?

Onpe,qenvlTe HanpasJieHne CUMHTEe3a N HYKINeoTuaHyr nocnegoBaTesibHOCTb KaXKaon ns OBYyX
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[OYEepPHUX HUTEN, KOTOPbIe BO3HUKHYT MPUW pennukaumm NpuBeaEHHOro Huxe AByXLEeno4eyHoro
dparmeHTa AHK:

3/ - A-T-T-U-T-T-I-U-A-5/

5/ - T-U-A-T-A-A-U-T-T-3/

5 Onpepgenute, kakum yncnom TpunnetoB MPHK 3anncana nHdopmaumsa o nonvnentuae,
coctosieM u3 900 aMMHOKMCINOTHBIX OCTATKOB, U KAKOBO YMCIIO HYKNEOTNAOB B COOTBETCTBYIOLLEM
yyacTke kogupyrowien Hutu JHK.

4.1.88 TecThbl (TecTOBbIE 3aAaHUs)

4.1.88.1 [Ke-6 CnocobeH coeepuwieHcmeosamb mMexHOJ/I02U4YecKue Mnpoyecchl
npouszgeodcmea, nodbupamb, ucCnosib308amb U OUeHusamb IMPOO08OJSIbCMBEHHOe
cbipbe, nuuwjeeble dobaeku u ynydwumenu 0ns paspabomku u npou3eodcmea HOBbIX
eudoe npodyKkmoe numaHusi

Ne TecTtoBOE 3ajaHune C BapnaHTamMmum OTBETOB U NpaBuUlibHbIMM OTBETaMU
3a4aHuna
1 Msico MOXXHO Ha3BaTb CBEXUM €CIn

a) MUKpPOOpPraHnambl He oOHapyxumeatoTcs. CnegoB pacnaga MbILEYHON TKaHU HeT;

©) MuKpoopraHnM3ambl He OBGHapPYXMBAKOTCH UMM UMEIOTCH NULLb eAnHNYHbIE (00 10 KNETOK) KOKKU 1
nanoykn. Cnegos pacnaga MbllLEYHON TKaHWN HET;

B) MMKpOOpraHM3Mbl He 0bHapyxuBarTca unu obHapyxmnsaetcs He 6onee 30 KOKKOB UMK NanoYex.
CnepnoB pacnaga MbllLUEYHON TKaHWU HET;

r) obHapyxumBaeTcsa He 6onee 30 KOKKOB MNKU Nanoyek, a Takke UMeTca cneabl pacnaga
MbILLEYHOW TKaHW: A4pa MblLLEYHbIX BOJIOKOH B COCTOSIHUKM pacnaja, UCYEepPYEHHOCTb BOJTOKOH
cnabo pasnnyuma.

2 Kakne npusHakm umeroTes y Msca, MHpMLMPOBAHHOIO carlbMoHennamm ?
a) obpasyTcsa He3HaYNTENbHbIE HaneTbl Pa3Horo LBeTa;

0) Msaco npnobpeTaeT HENPUSTHBIA KUCTbIA 3anax;

B) MsiCO NpuobpeTaeT MArKY0 KOHCUCTEHLMIO;

r) BHELUHE MSICO MOYTM HE MMEET OTNMYNIA OT 340POBOrO.

3 MepBoKi ha3om rHNNOCTHOrO NpoLecca SBngeTcs:

a) pasmsaryeHne nNoBEpPXHOCTU MSICa;

©) npeBpalLeHre TBEPAOWN KOHCUCTEHLMM MSICa B MaXYLLLYIOCS;
B) NosBNEeHMEe HENPUSATHOrNO 3anaxa;

r) npuobpeteHne Bypor nnmn cepo-3eneHomn OKpacku.

4 OnTumaneHasa TemnepaTypa KynbTUBUPOBaHUS TEPMOUIIbHBIX CTpenToKokkos, 0C:
1. 25;
2. 30;
3. 40;
4. 50.

5 MpopomkutensHocTb GakTepuumaHon daskl konebnercs, u:
1. 4-6;

2. 8-12;

3. 16-20;

4,22-24.

4.1.89 Bonpochl

4.1.89.1 [Ke-6 CnocobeH coeepweHcmeogamb mMexHO/I02UYecKue rnpoyecchl
npouszsodcmea, nodbupamb, ucCno/b308amb U oOyeHUeamb MNPOO080OJSILCMEEHHOEe
cbipbe, nuujeeble dobaeku u ynydwumenu 0ns paspabomku u npou3sodcmea HOBbIX
eudoe npodyKkmoe numaHus

Ne HanmeHoBaHune Bonpoca
3agaHusa
1 3HayeHne n MeToabl NOcona MsICOMPOLYKTOB
Omeem:

lMocon msAconpodykmos sensemcsi 00HUM U3 crocoboe KoHcepsauyuu U npudaHusi eKkyca u
apomama mscy. OH OCHO8aH Ha UCIOo/1b308aHUU COMU, Komopasi MPoOHUKaem 8 cmpykmypy msica u
yHUYmMoXaem MUKpoopa2aHu3Mbl, rnpedomepauwjas Ux pa3MHOXeHue. 3acmbigaHue COMU makxe
criocobcmeyem U3MEHeHUo mekcmypbl Msica, Oenasi e2o 6onee nnomHbiM. Cywecmsyom
pasnuyHbie MemoOdbl 0coa MsiCornpodyKmos:

Cyxou

Mokpebit
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CmewaHHbIU

BnusiHme noBapeHHON CONMM Ha MUKPOOPraHU3Mbl

Omeem:

BnusiHue noeapeHHOU coOMu  Ha MUKPOOP2aHU3Mbl C853aHO C ee 2urnepocMomu4yecKkuMmu
ceoticmeamu. Xropud Hampusi Se/semcsi OCMOMUYECKU aKmueHbIM 8eu,ecmeoM, CrOCOOHbIM
npumsizusame 800y 8 KITemMKU MUKPOOP2aHU3MO8, Ymo 8bi3bleaem ux obe3soxueaHue u auberb.
Bbicokoe codepxaHue conu 8 cpede Moxem odasnsimb PoOCm  MUKPOOp2aHu3Mos U
crocobcmeogamb ux eauberu. OmMo €e80UCMEO COMU UCMOMb3yemcs 8 PasfluyHbIX rnpoueccax
KOHCepsayuu, makux Kak corieHue msica unu ogouwed.

O0OHako, cnedyem ommemumb, 4YmMO pasHble MUKPOOP2aHU3Mbl UMEMm  pasfiu4yHyro
ycmou4yusocmb Kk delicmeuro conu. Hekomopbeie eudbli 6akmepul, Harpumep, 2anoguribHbIe
b6akmepuu, Mo2ym XOpowo pacmu fpu 8bICOKUX KOHUEHMmMpPauusix Cosu, MOCKOSbKY OHU CMOCOBHbI
aKmuBHO 8b1800UMb COJTb U3 KITEMOK.

Takum 06pasoM, enusiHue ro8apeHHOU COMU Ha pasfiudHble MUKPOOpeaHU3Mbl 3asucum om
KOHUeHmpauuu conu u euda MuKpoopzaaHuamos. B obuwem crydae, conb Moxem 6bimb
3ghchekmusHbIM KOHCepsaHmMoM, No0asnsgouUM pocm MHo2UX 8U008 MUKPOOpP2aHU3MO8.

CaHuTtapHble TpeboBaHUs K pacconam

Omeem:

CaHumapHble mpebosaHusi K pacconam ornpedesnsmcsi 3aKoH00amelbCmeoM U HOPMamueHbIMU
OokymeHmamu 8 obriacmu eusueHbl U CaHumapuu, a makxe npasunamu U cmaHOapmamu,
MPUHAMbIMU 8 NUU,eB80U MPOMbILLIEHHOCMU.

OcHosHble mpebosaHUsi K Ka4ecmay paccosios 8K4arm:

— Wcrionb3osaHue mMOMbKO nuWesbIX UHepedueHmos, coomeemcmeayowux mpebosaHusm
b6e3onacHocmu u kayecmea.

— CobnodeHue caHUmMapHbIX HOPM U npasusl pu pu2omoesieHUU paccosna, 8kKJ/r4asi
mpebosaHus K yucmome u eueueHe 06opydosaHusi U rnomeuieHud.

— KoHmponb kayecmea paccona Ha ecex amanax rpou3eodcmsa, 6K/oYasi MpoeepKy Ha
coomeemcmaue mpebosaHUsIM 110 cocmasy, KUC/IomHOCMU, MIomMHocmu u 0pyaum napamempam.

— O6becnedyeHue ycroguli XpaHeHUs U MPaHCIOPMUPOBKU paccona, UCK/oYauwux eao
3aepsi3HeHUe Uru rnopuyy.

Takxe axHO criedumb 3a CpokamMu 200HOCMU U YCJI08USIMU UCIMOMIb308aHUsI paccosna, 4mobebl
obecriedums 6e30MacHOCMb U Ka4ecmeo 20mogoll npodyKyuu.

Moka3aTenun Mmmnkpoburonormyeckomn 6e3onacHoCTM Mosloka

Omeem: K 0CHOBHbIM rloka3amesisiM MUKpobuosozu4eckol 6e3onacHocmu MOI0Ka OMHOCSIMCS:
— Obuwee konuyecmso mukpoopaaHusmos (KMA®AHM)

— Konnuuecmeo 6akmeputi epynnbi KuweyHou nanodku (BrKri)

— CodepxaHue rnamoegeHHbIX MUKPOOP2aHU3MO8, 8 MOM YUCTIe CallbMOHE1 bl
— Konuyecmeo cmagburoKokkos

— Konnuuecmeo nnecHeabix u Opoxkeabix epubos

— Hanu4ue aHmubuomukos u dpyaux aHmubakmepuarsbHbIX 8eU,ecms

— Hanu4ue moKcu4yHbIX 35ieMeHmo8 U paluoHyKIudo8

— KucnomHocmb U XupHOCMb MOJIOKa

— lMnomHocmb U 853KOCMb MOJIOKa

— L{eem, 3anax u 8Kyc Morsioka

— BriaxxHocmb U Cyxocmb MOJIOKa

— Temnepamypa 3amep3aHusi MOJIOKa

— Orekmpornpo8odHOCMb MOJIOKa

— VIHOeKc pegbpakyuu Mosioka

— KoagbgbuyueHm ripesioMsieHUs1 Mosioka

— lNoka3zamernb nperioMIeHUs1 ceema 8 MOJIOKe

— Yeon epaweHusi ninockocmu rnosispudayuu ceema 8 MoJsloKe

KoHTponb kadectBa npu NpoM3BOACTBE KUCIIOMOMOYHbIX MPOAYKTOB

Omeem: KoHmporsb Kadyecmea npu rnpou3eodcmase KUCIOMOIOYHbIX MPOOYKMoe ekirodyaem 8 cebst
cnedyouwue amaribl:

— lNposepka kavyecmea UCXOOHO20 CbipbS. MOMIOKO OGO/IKHO coomeemcmeosams mpebosaHusiM
OCTa no codepxxaHutro Xupa, berka, KucriomHocmu u dpyaum rnokasamersisim.

— KoHmponb mexHonoeu4ecko2o rnpouyecca: cobiirodeHue memnepamypHO20 pexuma, epemMeHu
ckeawugaHusi, 0obaeneHus 3akeacku u m.o.

— Ananus eaomosbix npodykmos Ha coomeemcmeue mpeboeaHusm [OCTa: eHewHul 8ud,
KOHCUCMEHUUSI, 8KYC, 3arnax, KUC/TIOmHOCmb U Opyaue rnokasamernu.

— Mukpobuornoesudeckuli KOHMpPOIb: orpederieHUe Kosludecmea MUKPOOP2aHU3Moe8 8 rpodykme, ux
suda U akmusHoCcmu.
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— OpeaHonenmuyeckasi OUeHKa: OUEeHKa 6HelWHezo euda, KOHCUCMEHUUU, 8Kyca U 3araxa
npodykma.

— Qu3suko-xumu4deckul aHanus: onpedeneHue codepxxaHusi xupa, besnka, yeneeodos, sumamuHos u
Opyaux KOMIOHEHMO8.

— UcnbimaHusi Ha 6e3onacHocmb: onpedesieHue codepxxaHusi msixesibiX Memarios, rnecmuyudos,
paduoHyknudos u dpyaux 8pedHbIX 8eULECMS.

— OnpederieHue cpokog 200HOCMU U ycrio8ull XxpaHeHUs npodykma.

4.1.90 Kenc-3apaHue

4.1.90.1 [lKe-6 CnocobeH coeepuwieHcmeosamb mMexHOJ/I02U4YecKue Mnpoyecchl
npouszgodcmea, nodbupamb, ucnosib308amb U OUeHusamb MPOO08OJSILCMBEHHOe
cbipbe, nuuwjeeble dobaeku u ynydwumenu 0ns paspabomku u npou3eodcmea HOBbIX
eudoe npodyKkmoe numaHusi

Ne Kenc-3apaHue
3a4aHnga
1 Paccnenyinte cnydan 3aboneBaHusi, BbI3BAaHHOrO ynoTpebfieHneM MNULLIEBOrO MpOAYyKTa.

OBoLLHbIE canaTbl NOCAYXUNU NPUYMHON MacCOoBOro 3aboneBaHus niogen, obeaarwLimx B O4HOM
M3 YacTHbIX npeanpuatui obliecTBeHHOro nutaHus ropoga. [llocne obcnenoBaHus yCnoBuN
NPUroTOBNEHUS NUWKM BbINO  YCTAHOBMEHO HU3KOE CaHUTaApHOE COCTOsiHME MpeanpuaTus,
HapyLLeH1e pPeXnmMoB XpaHeHUsa roToBbIX 604 Ha pasgade 6e3 yyeTa XapKoro NeTHero BpeMeHu.
MepBble npusHakn 14 3aboneBaHna nosiBunucb 4Yepes 3-4 vaca nocne eabl. 3aboneBaHue
COMpoBOXAanocb pPacCTPONCTBOM XenygouHO-KMLLEYHOro TpakTa. Bbi3agopoBneHwe HacTynuno
yepes 2-3 gHs.

2 Paccnegyite crnyyam 3aboneBaHusl, Bbi3BaHHbIA ynoTpebrneHnem nuweBoro npogykrta. MOl
3aKynuriio MNapTUI0 CbIPOM KYypUHOW MpOAYKUMM MMMOPTHOIO MpomM3BOAcCTBa. YacTb Msca He
NMOMECTUITOCh B XONMOAWUIBHUK U B TeYeHMe 3-X CYTOK MCMOMNb30Barnock Afis NpurotoeneHms 6nioa.
3aboneBaHune nogen Bo3HMKITO Yepe3 10-12 yacoB nocne ynoTpebrneHnsa Kyp XapeHbix B rpure.
MpunsHakm 3aboneBaHusa Obiny cneayWMMK: TeMmnepaTypa Tena nosbicunack 4o 39 0, nosBunuCh
03H00, ronioBHasa 6onb, crnaboctb. 3ateM ctanu HabnogaTbcsa 60NN B XUBOTE, TOLLHOTA, XUOKUA
ctyn. lNocne okaszaHUA MeaULUHCKOW NOMOLLM BOnbHbIe BbI3AopoBenuy Yyepes 3-5 AHEN.

3 CocTaBbTe MHOPMaLNOHHYI0 NUCTOBKY «[pocdhunakTrka nULLEBbLIX OTPaBMNEeHUN Ha NpeanpuUATUsX
OOLLEeCTBEHHOrO NUTaHWsI» MO NMaHy: - Ha3BaHWe NUCTOBKWU; - Mepbl NPOPUNaKTUKMA MNULLEBBIX
oTpaBneHu; - aBTop (PUNO ctygeHTa, rpynna). JlIuctoBka MOXeET coaepxaTb WIMCTpaumu,
NPUBETCTBYETCA TBOPYECKUA MOAX0 U LIBETHAsA neyaTb

4 Onpenenutb aHepreTnyeckyto LeHHocTb 50 rp cbipa, ecrim B 100 rp cbipa cogepxutca 25,3 %
Benkos; 32,2 % >xwupos, 0 % yrnesonos.
5 OnpepennTb 3HepreTMYeckyld LIEHHOCTb OOHOM MnopuuM Haconu co CNMBOYHbIM MacrnoMm (Bec

nopuuun 200 rp daconm u 20 rp cnuBodHoro macna) ecnm B 100 r dpaconu cogepxutcsa 22,3 %
6enkos; 1,7 % >xupos, 54,5 % yrneeogos; a B 100 rp cnneBo4vHoro macra cogepxurcsa 6enkm — 0,6
%; >xupbl — 82,5 %; yrnesogbl — 0,9%.

4.2 BbinyckHas kBanudukaunoHHasa pabota

TemaTuka BbINYCKHbIX KBanugpuKkaumoHHbIX paboTt
no HanpaBJIeHUIO NOAroTOBKK/ cneunanbLHOCTU
06.04.01 Bnonorusa

(koA M HaMeHoBaHWe HanpaBrieHUsi NOAroTOBKM (CneuuanbHOCTb))

Buapl npodeccrnoHansHom Tematuka BKP
neatensHocTn B cootBeTcTBUM ¢ OIOC
BO

Hay4YHO-MCCeaoBaTeNbCKUN MccnenoBaHne MUKpoBMONOrMi4eckoro coctaBa pasnnyHbix cybcTpaToB ¢
NPUMEHEHNEM MOJEKYNSIPHO-TEHETUYECKUX METOA0B

Hay4HO-MCCregoBaTENbCKUN Pa3paboTka MonekynspHO-reHeTUYEeCKNX METOANK NOEHTUdUKALUN
OpraHM3MoB PasfiMyHbIX TAKCOHOMUYECKUX Py

Hay4YHO-MCCneaoBaTeNbCKUN PaspaboTka 6UOTEXHONOMMI KyNbTUBMPOBAHMWS 3HAYUMBIX AN NMULLEBOWA

NPOMbILUNEHHOCTU U CEeJIbCKOro X0391cTBa MUWKPOOPraHU3MOB U OLLEHKU
KayecTBa Nnony4vyeHHbIX 6M0npenapaTOB

Hay4HO-MccrneaoBaTenbCKUm MccnepoBaHus nuyweBbIX MPOAYKTOB U KOPMOB C Liefblo YCTAHOBEHUS UX
COOTBETCTBUA CaHUTAPHbIM Tpe6OBaHVIF|M
Hay4YHO-uccrneaoBaTenbCKUm MoeHTuurkaums n nccnefoBaHne He NaTtoreHHbIX Ans YyenoBeka

MWKPOOPraHMU3MOB Y XXMBOTHbIX
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Hay4Ho-UccnenoBaTenbCKuii MN3yyeHne mynkpobuoma venoseka v XMBOTHBIX C UCMOSb30BaHNEM
BbICOKONPOW3BOANTENBHOIO CEKBEHMPOBAHWS

Hay4Ho-UccnenoBaTenbCKuii OueHKa BNUSHUSA pasfyHbIX KCEHOBUOTMKOB Ha MUKPOBMOM YenoBeka u
XUBOTHbIX

Hay4Ho-1ccnenoBaTenbCKuii Pa3paboTka METOLLOB KOPPEKLMU MUKPOBMOMA C MOMOLLIO NPO- U
npebuoTUKOB.

TemaTuka yTBepXgaeTcs Ha 3acedaHum METOAUYECKOW KOMWUCCUW MO  HanpasfieHUHo
noarotoBku (cneumanbHocTn) 06.04.01 Buonorus, ¢ ykasaHnmem Homepa u gatbl npotokona MK, u
nognuceiBaetca npeacenarenem MK (3aBegytowmm kadenpon) He nosgHee yem 3a 6 mecsueB OO
JaTbl Ha4Yana rocygapcTBeHHON UTOrOBOW UTOrOBOW aTTecTaumm.

5. MNepeyeHb pekomeHAyemMOW nuTepaTypbl ANA MNOArOTOBKM K rocyfapCTBEHHOMY
3K3aMeHy

5.1 OcHoBHasa nuTepartypa

Cy66otmHa, T. H. MonekynsapHasa Guonornss n reHHast nHxeHepus : yyebHoe nocobue.. —
KpacHosipck : COY, 2018. — 60 c. https://e.lanbook.com/book/157528

Mwukpobuonorua : yyebHoe nocobue ana BysoB (rpucd YMO) / P. I. TocmaHoB, A. K.
ManunynnuH, A. X. Bonkos, A. N. N6parumoBa. — 4-e 13g., ctep. — CaHkr-lNeTepbypr : Jlanb, 2021.
— 496 c. https://e.lanbook.com/book/171851

eHeTuKa : yuebHuk ansa By3os / H. M. MakpywwH, tO. B. lNnyraTtape, E. M. MakpywuHa [n gp.]
; nog, pedakumen a. c.-x. H. [u gp.]. — 3-e u3g., nepepab. n gon. — CaHkr-lNeTepbypr : JlaHb, 2021.
— 432 c. https://e.lanbook.com/book/177828

5.2 [lononHuTenbHasa nuteparypa

leHeTuKa : yuebHuk ansa By3os / H. M. MakpywwH, tO. B. lNnyratape, E. M. MakpywuHa [n gp.]
; NO4 pedakumen 4. c.-x. H. [u gp.]. — 3-e u3g., nepepab. un gon. — CaHkt-lNeTepbypr : JlaHb, 2021.
— 432 c. https://e.lanbook.com/book/177828

HyTtpuuyuonorus : yyebHoe nocobue / N. B. AxkywkuH, A. K. bepgosa, M.
B. 3abonotHbix, E. B. KopHueHko. — Owmck : Omckun I'AY, 2019. — 50 c.

https://e.lanbook.com/book/197812

JlysanuH, C. J1. BuomHamkaumss M OMOTECTUPOBaAHME COCTOSIHUSA OKpyXatowen cpegbl :
yyebHoe nocobue. — Kemeposo : KemlY, 2020. — 135 c. https://e.lanbook.com/book/162581

Buonngmkauma n GuotecTupoBaHne B NPECHOBOOHbIX 3KOCMCTEMaAX : y4ebHoe nocobue / H. B.
3yes.a, [. K. Anekcees, A. KO. KynunyeHko [u gp.]. — Cankr-letepbypr : PITMY, 2019. — 140 c.
https://e.lanbook.com/book/254141

[Mo3HsakoBckmin, B. M. besonacHoCTb NpoAoBOSfbCTBEHHLIX TOBApPOB (C
OCHOBaMW HyTpuuunonorum) : y4ebrHuk (rpudp YMO). — 2-e usg., ucnp. u gon. —
CaHkr-lNeTepbypr : TMOPL, 2020. — 368 c. https://e.lanbook.com/book/173554

MeTtpoBa, . A. BUOTEXHONOIMS N reHHast UHXEHepPUs B JECOKYNbTYPHOM MPOU3BOACTBE :
yyebHoe nocobue. — KaszaHb : KI'AY, 2017. — 80 c. : https://e.lanbook.com/book/138607

Teopusa aontoumm : ydebHo-meTogmyeckoe nocobue / coctasutenu M. H. Hasaposa, A. B.
JTaBnuHckun. — BopoHex : BI'Y, 2017. — 76 c. : https://e.lanbook.com/book/154755

dunanonorna Yenoseka n XMBOTHLIX : y4ebHoe nocobue / coctasutenu P. C. Mycanumosa, J1.
B. llasuHa. — Ydpa : BITTY umenn M. Akmynnebl, 2009. — 88 c. https://e.lanbook.com/book/42265

Yacosckux, H. 0. BuonHdopmaTmka : yd4ebHo-meTogmyeckoe nocobme. — Tomck : CnblrMY,
2015. — 109 c. https://e.lanbook.com/book/105971

Axkynos, T. P. MonekynsipHaa 6uotexHonorus. buonHxenepus : yuebHoe nocobme. — KasaHb
: KTABM um. baymaHa, 2018. — 157 c. https://e.lanbook.com/book/122951

MouBoBeneHue : yyebHoe nocobue gns Bysos / JI. . CtenaHoBa, E. A. KopeHbkoBa, E. W.
CtenaHoBa, E. B. AkoeneBa ; lNog penakuuwen J1. IN. CtenaHoBo. — 3-e u3g., ctep. — CaHkKT-
MeTepObypr : NaHb, 2022. — 260 c. https://e.lanbook.com/book/189410

HeBeHuyaHHas, H. M. MNMoyBoBegeHune : yuebHoe nocobme. — Omck : Omckun MAY, 2019. —
111 c. https://e.lanbook.com/book/126620

®dponos, B. KO. Pecypcocbeperatowmne TexHonormm npovMsBoacTBa Npoaykuun. — 2-e msg,.,
ctep. — CaHkr-lNeTepbypr : JlaHb, 2023. — 84 c. https://e.lanbook.com/book/282725
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5.3 MNepeyeHb pecypcoB MWH(POPMALNOHHO-TENEKOMMYHUKALUMOHHOM  CeTu
«UHTEepHeT», HEO6XOAUMbIX ANA OCBOHUA ANCLMUNINHLI (MOAYNA)

HanmeHoBaHwue pecypca cetn «MHTepHeT» ONEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosaHuey - chedeparibHbIl nopmarsi https.//www.edu.ru/
Hay4Has anekmpoHHasi bubnuomeka https.//elibrary.ru/defaultx.asp
HayuoHanbHas uccriedoeamesibckasi KoMrnbromepHas cemb Poccuu | https:/niks.su/
UHpopmayuoHHas cucmema «EQuHoe okHo docmyna K http.//window.edu.ru/
obpaszosameribHbIM pecypcam»
AnekmpoHHas bubnuomeka BI'YUT http.//biblos.vsuet.ru/meqgapro/web
Calim MuHucmepcmea HayKu U 8bicuie20 obpasosaHusi PO https://minobrnauki.gov.ru/
lNopman omkpbimozao on-line obpasosaHusi https.//npoed.ru/
AnekmpoHHas uHghopmayuoHHO-0b6pa3osamerbHas cpeda ®IE0Y | https://education.vsuet.ru/
BO «BI'YUT»

5.4 [lepeyeHb MHGOPMALMOHHBLIX TEXHOSIOMMMK, UCNONb3yeMbIX AMA NOArOTOBKU K
rocyfapCTBeHHOMY 3K3aMeHy, BKINYass nepeyeHb MporpaMMHoOro obGecne4vyeHuss u
MH¢OPMaLMOHHbIX CMPABOYHbLIX CUCTEM

Mpn BbINOSTHEHUWN BbIMNYCKHOM KBanuuKaumoHHON paboTbl MCMNONb3yeTcs nporpammMmHoe
obecrneyeHve W WHMPOPMAUMOHHbIE CMPaBOYHbIE CUCTEMbI: MHOPMAaUMOHHAA cpeda Ans
AnctaHumoHHoro oby4yeHua «Moodle», aBTomMaTuanpoBaHHass MHdopMaumoHHas 6asa «MHTepHeT-
TpeHaxepbl», «MIHTepHET-aK3aMeH».

Mpu BbINONMHEHUM BbIMNYCKHOM  KBanuduKauMoHHOM  paboTbl  UCNONb3yeTcA
JNIMLIEH3UOHHOE U OTKPbITOe NporpaMMHoe obecneyeHue

[Mporpammbl JIvueHsnun, pekBn3nTbl NOATBEPXKAAOLWEro JOKYMEHTa

Microsoft Windows 7 (64 - | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1

bit) License No Level #47881748 ot 24.12.2010 r. http://eopen.microsoft.com

Microsoft Office | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License

Professional Plus 2010 No Level #48516271 ot 17.05.2011 r. http://eopen.microsoft.com

Microsoft Office 2007 Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com

Microsoft Office 2010 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
#47881748 o1 24.12.2010 r. http://eopen.microsoft.com

Microsoft Office | Microsoft Office Professional Plus 2013 Russian Academic OPEN 1 License

Professional Plus 2013 No Level #61280574 o1 06.12.2012 r. http://eopen.microsoft.com

AdobeReaderXI| (6ecnnaTtHoe NO) https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volumedistribution.htm

6. MeToauyeckue MaTepuanbl, onpegensiowue npoueaypbl OLEHUBaHUSA
pe3ynbTaToB OCBOEHUA obpa3oBaTesibHOM NporpaMmmbil

MeToguyeckne matepuansl, onpegensiowmne npouenypbl OLeHUBaHNUS pe3ynbLTaTtoB OCBOEHNS
obpasoBaTenbHOM NporpaMmmbl BbiCLLErO 06pa3oBaHUS:

- CT BI'YWUT 2.4.08 NocymapcTBeEHHasi UTOroBas atrectaums;

- MporpamMma rocygapcTBeHHom ntoroon atrectauymm no Ol BO.

lMporpamma rocygapCTBEHHOM UTOFOBOW aTTecTaumMm BKOYaeT cneaylowme pasaens!:

- O0LLME NONOXKEHUS;

- uenu 1 3agayv rocygapCTBeHHbIX aTTeCTaUUOHHbIX UCTIbITAHUN,

- mecTo N'MA B cTpykType obpasoBaTernibHOM NPorpaMmmsil;

- TpeboBaHus K rocygapCTBEHHOMY 3K3aMeEHY;

- TpeboBaHMs K BbINYCKHON KBanudukauMoHHON paboTe (Npu Hanuymm);

- OpraHusaumsi rocygapCTBEHHOMW UTOrOBOW aTTecTauum And obyyatolmxcsa M3 yucna nuy ¢
OrpaHNYeHHbIMY BO3MOXHOCTAMU 300POBbS;

- NoOpAAO0K NOA4auYn N pacCMOTPEeHUS anennaunm;

- NOPAJ0K MOBTOPHOIO NPOBEAEHUSA rocyAapCTBEHHOW NTOFOBOW aTTecTaunn.
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Mpumepbl KA3 K rocyaapcTBeHHOMY 3K3aMeHy obyyaromxcs
no HanpaBneHuto 06.04.01 — Buonorus

MwuHoGpHayku Poccumn

«YTBeEpxXOaro»
Mpencepatens MNAK

®dreoy BO no HanpaBneHuo
«BopoHexckuit KomnnekcHoe aTTecTaumoHHoe 3agaHue Ne 01 06.04.01 Buonorus
rocyaapcTBeHHbIN
yHUBepcUTeT K rocyAapCTBEeHHOMY 3K3aMeHy {MoAmvCE)
MHXEHEePHbIX
TEXHOJOTUMN»
Kacenpa 6Moxmummm n 6uotexHonorum
HanpaBneHue 06.04.01 buonorus
3apaHue 1.
1.1 Ykaxxume o0uH MKs-3 | B npenaparte, okpalleHHOM no ['pamy, CTadnnOKOKKA UMEIOT:
e8apuaHm omeema a) NNaHueTtoBuaHyo hopmy
b) pamoTpuLaTensHy0 Okpacky
c) PacnonoxeHne B Buae nakeToB 1 TIOKOB
d) Kancyny
e) N'po3abLeBuaHOE pacnonoxeHue
1.2 Ykaxume oOuH YK-2 CneundnyHOCTb reHeTUYECKOro Koga CoOCTOUT B:
sapuaHm omeema A KOOMPOBaHMN aMWHOKMUCIOT Gonee Yem ABYMS pa3nmnyHbIMU
Tpunnetamu;
B kognpoBaHMM KaxkAbIM TPUNNETOM TONIbKO OAHOWM
aAMWHOKMCNOTbI;
B Hanvumnm eguHOro Koga anisi BCeX XXMBYLLMX HA 3eEMI1e CYLLECTB.
1.3 Ykaxume o00uH OlK-1 | BelecTtBa, KoTOpble BXOAAT B COCTaB BUpyca
sapuaHm omeema A benku
B AT®
B.Boga
1.4 Ykaxume 0duH OlMNK-2 | Havano pennukauumm ceazaHo ¢ obpaszoBaHUeEM:
sapuaHm omeema A pennukaumoHHOW BUIIKU U rNaska;
b npanmepos;
B doparmenToB [JHK Ha BegyLlien n oTcTaroLwen uenu.
1.5 Ykaxume YK-1 CpepncTtBamu uccnegoBaHus BbICTyNakoT:
HEeCKOJIbKO 8apuaHmos a) MeToabl UCCNeaoBaHus;
omeema 0) 3agaum nccnenoBaHus;
B) MaTepuan uccnenoBaHus;
r) MTHCTPYMEHTanbHbIe cpeacTBa (ayano- u BUAEOTEXHMKA,
KaTanoXxHas KapTouka v ap.).
1.6 Ykaxume OlK-5 | OcHoBHOW aTan BKMNtOYaeT crneayoLline ctagun:
HEeCKOJ/IbKO 8apuaHmos a) paboTa ¢ (pakTM4YeCKMM mMaTepuanom;
omeema 0) paboTa c TeopeTUYECKMM MaTepuanom;
B) 06bSACHEHME C LiENbIO PaCcKpbITb CYLLLHOCTHBIE XapaKTEPUCTUKN
N3y4aemoro SBMeHus.
1.7 Ykaxume OlK-7 | Teopusi — aT0:
HEeCKOJIbKO 8apuaHmos a) HTenneKTyanbHoOe oTpaXxeHue peanbHOCTU
omeema 6) COBOKYNHOCTb YMO3aKNO4YeHUN, oTpaxarLwana o6 bLeKTUBHO
cyllecTBYHOLME OTHOLIEHUA U CBA3N MeXAy ABNEeHUsMU
O00BLEKTUBHOW peanbHOCTU
B) STO MPOU3BOJIbHAs COBOKYMHOCTb NMPeANOXEHNA HEKOTOPOro
NCKYCCTBEHHOIO S13blKa, XapakTepU3yHLLLErOCst TOYHbIMMK NpaBunaMmm
NOCTPOEHWUS BbIPAXKEHUI U UX NOHUMaHUS.
r) Habop 06 BACHUTENBHbLIX NOMNOXEHU, 06naaaroLLmi
NPOrHOCTUYECKON CUION
1.8. YemaHosume MKs-4 | Bo3byautenb OTnoTponHas
coomeemcmaue aHTMbakTepuansHas Tepanus
1) Staphylococcus aureus 1) 6eH3unNeHNUUNIINH
(He o6pasylowme NeHMUMHKUnasy) 2) okcaumninH
2) Staphylococcus aureus 3) reHTaMULKH
(obpasyowme neHnunHnnasy) 4) dpyparmH
3) Streptococcus pyogenes
1.9. YemaHosume MKB-3 | YKaxnTte npaBWilbHYK NOCNeA0BaTENbHOCTD 3TanoB pasBuUTUs
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BEPHYI0
nocrnedosamersibHOCMb

MuKpobuonorum:

OMNUPUYECKNIA, STUOSTOTMYECKUIA, COBPEMEHHbIN(MOMEKYNSIPHO-
reHeTUYECKNn), BUOTEXHOITOrMYECKUIA(SBPUCTUYECKIIA,
Moponorn4ecknin, PuU3nonormyecknii, UMMyHONOrMYECKUA n
MOJIEKYNSIPHO-rEHETUYECKNIA)

1.10. JononHume MKB-4 | Bo3byantenem acpprKaHCKOM YyMbl CBMHEN ABMSIETCS
, MoNagatoLLero B OpraHmam

npPenMyLLIECTBEHHO nyTEM.

Bonpoc 1. MKB-6 | MeToabl naeHTUMUKaALUKN CaHUTaPHO-MOKa3aTeNbHbIX
MUKPOOPraH1M3mMoB

Bonpoc 2. MKs-1 Bronornyeckasa koHBepcus, TpaHchopmaLms, aerpagauuns pasnmyHbIX
KCEHOBUOTUKOB

Kenc-3apaHue. MKe-3 | Anga npoBeaeHns 6akTepnonornyeckoro nccneaoBaHus Nony4yeHo

3aJaHue Ha NpUroToBrieHe NUTaTerbHbIX Cpes.
3apaHus:

HasoBute TpeboBaHus, KOTOPLIM AOMMKHbI OTBEYaTb NUTaTENbHbIE
cpeabl.

YkaxuTe TpeboBaHUs, NpeabsBrsieMble K UCMoNb3yeMon nocyae.
OnuwnTe TeXHUKY onpeaeneHus pH cpeabl.

YKaxkuTe aTanbl TPUroToBNeHUs NuTaTenbHbIX cpes,.
Mepeyncrnnte MeToabl KOHTPONS NUTATENbHbIX cpes.

YneHbl KOMUCCUMN

(noanvce)

(noanwuce)

(noanwucek) (noanwuce)

BopoHex
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