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1. Uenu v 3agaum gucumnnmuHbl

Llenbio ocBoeHust ancumnnuHbl siBNSieTcs opMypoBaHMe KoMMneTeHuun obyvarowlerocss B

obnacTtu npodeccmoHanbHON AeATeNbLHOCTN U cdepe NPodECCUOHANBHON AEATENBHOCTY:

16 CTponTenbCTBO U XUMNULLHO-KOMMYHanbHOE X03aUCTBO (B chepax: cbop, nepepaboTka,
yTUNu3aumsa M  XpaHeHue OTXOAOB NPOW3BOACTBA; obecnevyeHne IKONOrMYECKN W  CaHWUTapPHO-
anngemMuornornyeckn 6esonacHoro obpalleHnsa ¢ oTxogammn NPon3BOACTBa U NOTpebneHus);

26 XMMun4eckoe, XMMMKO-TEXHOSTOrMYECKOEe NPON3BOACTBO (B cdiepax: 3aluTa oKpyxaroLlen
cpenbl M NUKBMAALMA NOCNEACTBUA BPEOHOro Ha Hee Bo3aencTeus; cbop, nepepaboTka, yTunmsaums un
XpaHeHVve OTXOAOB MPOM3BOACTBA;  obecrneveHne 3KONOrMyeckn M CaHUTapHO-3INUOEMUONOrMYECKU
GesonacHoro obpalleHna c oTxogaMmym Npou3BoACTBa M NoTpebneHus; paspaboTka 3HEepro- wu
pecypcocbeperatoLlmx MpoueccoB B XMMUYECKOW TEXHOMNOrnn, Heptexummm u BuoTtexHonoruu,
pa3paboTka, co3gaHWe W 3KCnfyaTtauus 3Hepro- U pecypcocbeperalwmnx MawvH U annapartos
XUMUYECKNX NPOU3BOACTB);

40 CkBO3Hble BWAbl MNPOMECCUOHANBHON [OEATEeNbHOCTU B MNPOMbIWIIEHHOCTN (B cdepe
opraHusauun 1 npoBefeHust Hay4YHO-1CCneaoBaTenbCKMX U ONbITHO-KOHCTPYKTOPCKUX paboT B obnactu
9Hepro- u pecypcocbeperalowmx MpPOLECCOB B  XMMUYECKOW TEXHONOrnm, HedpTexumum u
GuoTtexHonorun).

AvcumnnuHa HanpaeneHa Ha pelueHne 3agad NpodeccMoHanbHOM OeATEeNbHOCTU CneayLwmnx
TMMNOB: TEXHOSNTOMMYECKNIN, OPraHM3aLNOHHO-YNPaBNeHYECKMUIA, NPOEKTHbIN, SKCNEPTHO-aHANUTUYECKUNA.

lMporpamma cocTaBrneHa B COOTBETCTBUM C TpeboBaHuaMu deaepanbHOro rocyaapCTBEHHOro
obpasoBaTenbHOro cTaHgapTa Bbiclero obpasoBaHmnsa no HanpaerneHuto nogrotoekn 18.03.02 BHepro-
n pecypcocbeperaioLLme NpoLecchbl B XUMUYECKON TEXHONOMK, HepTeXuMnmM 1 BUOTEXHONOrMU.

2. MepeyeHb nNNaHUMpyeMbix pe3ynbTaTOB OOYYeHWUs, COOTHECEHHbIX C
nnaHupyeMbiMU pe3syribTaTaMu OCBOEHUsi ob6pa3oBaTesibHOM NporpamMmmbli

Ne Kop ®dopmynupoBkKa Koa n HaumeHoBaHMe MHAUKaTopa AOCTUXKEHMUA
n/n | Komnete KOMMeTeHUnmn KOMMeTeHUumn
HUMK

1 YK-1 CnocobeH ocyuwectsnate | MO1yk1 - AHanM3nMpyeT NOCTaBMEHHYO 3adady WM OCYLLeCTBNSeT MOMCK
MOWCK, KpUTMYeckni | Heobxoammon HdopMaunm ANs ee peLueHus
aHanus " cuHTe3 | O2ys — PewaeT nocTtaBneHHble 3adayn, WUCMONb3ys CUCTEMHBIN
MHOPMaLMKN, MNPUMEHSATb | NMOAXOA, Ha OCHOBE KPUTWMYECKOTO aHanusa U CuHTe3a MHdopmauun u
CUCTEMHbIN noaxod [ANs | oueHMBaeT NocrneacTBUS BO3MOXHBIX peLleHU
peleHnss  MOCTaBeHHbIX
3agav

2 YK-2 CnocobeH onpegensaTtb | UWd1w. — OnpepensieT (ucxogs M3 AEWCTBYIOLLMX MPaBOBbIX HOPM)
KPpyr 3agay B pamKkax | COBOKYMHOCTb  B3aMMOCBS3aHHbIX  3adadv,  pelleHne  KOTopbIX
NOCTaBNEHHOW uUenuM n | obecneymBaeT JOCTMKEHME NOCTABIEHHON LiEN.
BbiOMpaTe  ontumanbHble | W02y, — MpoekTupyeT u BbIGMpaeT onTUManbHble Crnocobbl peLleHust
cnocobbl  UX  pelleHns, | onpedesieHHbIX 3adadv, McxXods M3 OeWCTBYIOLMX MpPaBOBbIX HOPM,
nucxoaoa M3 OENCTBYIOLMX | UMEIOLUXCA PECYpPCOB M OrpaHWuYeHnid U nybnuyHo npeacTaensieT
NpaBoOBbIX HOPM, | pe3ynbTaTbl PeLUEHNst KOHKPETHOM 3aaum NpoekTa
MMEIOLLMXCA PecypcoB MU
orpaHnyeHnn

3 MKB-3 CnocobeH yuactBoBaTb B | M 1nkss — BbIABNSIET NpUYMHBI BO3HWKHOBEHWS HApYLUEHWI B
COBEPLLEHCTBOBAHUN TEXHOMOIMYECKOM MPOLIECCe OYUCTKN CTOYHbIX BOA, aHannsmpyet
TEXHOJTOMMYECKNX 3(PPEKTMBHOCTb MPUMEHAEMbIX TEXHOMOTMNI
npoueccoB ¥ paspabotke | NO2nk-s — PaspabaTtbiBaeT nnaHbl MogepHU3aLuum o6opyaoBaHus 1
HOBOro 060OpyAOBaHNSA  C | TEXHOMOMMIA OYMCTHBIX COOPYXKEHMW BOAOOTBEAEHUS C YY4ETOM
no3numn 3Hepro- W | HaUnyywmnx JOCTYMHbIX TEXHOMOMMN
pecypcocbepexeHunst n
MWHUMM3aLUK
BO34eNCTBUA Ha
OKpYXatLLyo cpeay

Koa n HanmeHoBaHue nHgukaTopa Pe3ynbTathbl 00y4YeHus (nokasaTenu oueHUBaHus)
AOCTUXEHUSA KOMNETEeHLNMN

WO1vk1 - AHanusupyeT nocTaBfieHHyo | 3HaeT: Noaxodbl K peLleHuno NoCTaBeHHbIX 3a4ad

3apaqy " ocyulecTenset NOUCK | YmeeT: aHanNn3npoBaTb NOCTABEHHYO 3ada4y

HeobXxoAuUMoi  MHdOpMauMM  Ans ee | BrapeeT: HaBbIKaMW NOWCKa MHAOPMaLN ANs peLlieHu s 3a4aY




peLlieHns

MO2y«+ — PelwaeT noctaBneHHble 3agayn,
NCNonb3ys CUCTEMHbIN NOAXOA, HA OCHOBE
KpUTHUYECKOro aHanusa [ CUHTE3a
MHoOpMaUUM M oOueHMBaeT MNOCNeacTBus
BO3MOXHbIX peLleHni

3HaeT: OCHOBbI CUCTEMHOIO MOAX0AA K peleHnto NocTaBliIeHHbIX 3agay

YMeeT: ocyLLeCTBASATb KPUTUHECKUIA aHanNn3

BnageeT: HaBblkaMW  OUEHKM MOCMEACTBUA  BO3MOXHbIX

NocTaeneHHoON 3aaayn

peLueHuni

LOOCTYMHbIX TEXHONOrNM

WO1w. — Onpegenser (ucxoga w13 | 3HaeT: Nogxodbl K peLleHuUo MoCTaBAeHHbIX 3a4a4

AENCTBYIOLLMX npaBoBbIX HOpM) | YMeeT: onpefenaTb B3aWMOCBSi3b MeXAy 3ajadyamu, HeoGXoAMMbIMU Afis
COBOKYMHOCTb B3aUMOCBSI3aHHbIX 3afad, | AOCTUXEHWUSI NOCTaBMEHHOW Lenm

pelleHne KOTOPbIX obecreunBaeT | BrniageeT: HaBblkaMi ONpeaeneHns 3afad HeobXOAWMbIX ONs peLueHust
OOCTMKEHWE NOCTaBNEHHON Lienu. MOCTaBMEHHON Lienu

WNO2y. — T[poektupyeT wun BblbunpaeT | 3HaeT: pasnuyHble CNOCOObI pelleHns onpegeneHHbIX 3agay
onTumanbeHble cnocobbl pelwleHns | YmeeT: BbibpaTb Heobxoaumble cnocobbl peLleHnst NoCTaBNEHHbIX 3a4a4
onpefeneHHblX  3adadv,  ucxodsa U3 | BnageeT: HaBblkamMy MPeACTaBMEeHUs pesyrnbTaToB PeLUEHUst KOHKPETHOW
OEeNCTBYIOLLMX npaBoOBbIX HOPM, | 3amayn B NpoekTe

MMEIOLLMXCA PECYPCOB W OrpaHWYeHun u

nybnvyHo  npeactaBnseT  pesynbTaThl

peLleHnsi KOHKPETHOW 3a4a4m NpoekTa

N1 e - BeisBnser NpuYnHbl | 3HaeT: COBPEMEHHbIE TEXHOMOMMM OYMCTKN CTOMHBIX BOA

BO3HVKHOBEHNS HapyLUueHnn B | YmeeT: onpegensitb NpuYvHbl BO3HWMKHOBEHUS HApYLUEHUA B TEXHONOMM
TEXHOMOMMYECKOM  MpoLecce  OYUCTKM | OYMCTKM CTOMHbIX BOA

CTOYHbIX BO/, aHanu3npyeT | Bnapeet: HaBblkaMu aHanmnsa apMEKTUBHOCTA NPUMEHSEMBIX TEXHONOMMN
3(PPEKTUBHOCTb NMPUMEHAEMbIX | AMS OYUCTKM CTOYHBIX BOS,

TexHonorum

WO2ns —  PaspabaTtbiBaeT  nnaHbl | 3HaeT: COBPEMEHHble TeHAeHUMM B ODOpYAOBaHMM U TEXHOMOTMAX
MoZepHM3aLmm obopynoBaHus N | OMUCTHBIX COOPY>XEHU BOAOOTBEAEHUS

TexHonornm OYMCTHBIX COOpPYXXEeHWUN | YMeeT: cnnaHupoBaTb pas3paboTky nnaHa MoAepHM3aumm TexHOMorum
BOOOOTBEAEHUA C YYEeTOM HaWUmyylUX | OYMCTHBIX COOPYKEHUN

BnageeT: HaBblkamu pas3paboTkM nfaHa MOAEPHM3aUMU TEXHOMorum
OYMCTHBIX COOPYKEHMIA

3. Mecto aucuunnuHbl B cTpykType Ol BO

AucumnnuHa oTHocUTCA K obsisamersibHOU 4Yacmu, opMupyeMou yd4acmHukamu
obpasoeamernbHbix omHoweHul bnoka 1 OOIll. OucumnnunHa sBnseTca obAsaTenbHOn K
N3yYEHMIO.

M3yyeHne gucumnnmnHbl OCHOBAHO Ha 3HaHUSAX, YMEHUSAX W HaBblKax, MOMyYeHHbIX Mpu

n3ydeHmn obyvarowmmuca aucumnnuH:  lMpoueccbl u  annapatbl, O6wasa xumuyeckas
TEXHOSIOMMS U XMMUYECKNE PeaKTopbl.
AucunmnnuHa gaBngetca  npegwectsyowen agna  [lpoektupoBaHue  SHepro- w

pecypcocbeperatoLwmx npegnpusatui n obopyaoBaHmns.

4. O6bem AuCUMNNNHBbI U BUAbI y4eOHOU paboThbl

O6wasn TpygoeMKoCTb gucumnninnHbl (Mogyns) coctasnsetr 10 3QUETHBIX €/IUHHIL.
Bupgbl yue6HOM paboThl Bcero PacnpepeneHue TpyAoeMKOCTH MO
akapge- ceMecTpam, ak. 4
MUNYECKUNX Akag. 4 Akag. u
yacoB
Obuwas TPYOOEMKOCTb 360 180 180
ancumnnuHel (Mogyns)
KoHTakTHas pabota B T. u. 139,45 81,45 58
ayOMTOPHbIE 3aHATUS:
Nekyumn 81 45 36
86 moMm 4qucie 8  ¢hopme - - -
rnpakmu4eckol noG20mosku
[MpakTnyeckmne 3aHaTms 48 18 30
86 moMm 4qucine 8  ¢hopme 48 18 30
rnpakmu4yeckol noG2o0mosku
KoHcynbTaumm TekyLumne 4,05 2,25 1,8
Bud ammecmauyuu (3K3aMeH) 04 0,2 0,2
CamocTtosTenbHas pabora: 152,95 64,75 88,2
MpopaboTka MaTepuanos no 107,95 34,75 73,2
nekumsaMm, y4yebHukam, y4eOHbIM




nocobusam

MoprotoBka K NpPaKTU4YECKUM 22 12 10
3aHATUSAM

OdopmneHne oTyeTa no 11 6 5
npakTMyeckum pabotam

KypcoBon npoekT 12 12 -
[MoaroToBKa K 9k3ameHy (KOHTPOSb) 33,8 33,8 33,8

5 CopepxaHue AUCLUNIIUHBLI, CTPYKTYPUMPOBaAHHOE MO pa3geriaMm C YyKasaHuem

oTBe4eHHOro Ha HUX Konun4yectea akagemMmmn4yieCckmnx 4yacoe 1 BMaoB y‘-leﬁHle 3aHATUMN

5.1 CopgepxaHue

pa3fenoB AUCLUNIIUHBI

HanmeHoBaHue TpyOooeMKocTb

Ne CopepxaHune pasgena (ykasbiearomcesi membi U

n/n pasfena dudakmuyeckue eOuUHUUbI) pasaena,

ANCUMNNUHBI yachl
V cemecTp

1 TexHonorns Knaccuduvkaumsi  OCHOBHbIX  NPOU3BOACTB  XMMUYECKON 116
OCHOBHbIX NPOMBILLNIEHHOCTN.  TeXHOMorMs nNPoOM3BOACTBA  CEPHOM 25*
Nnpon3BoACTB KMCNOTbI: CBOWCTBA CbIpbsl, MapamMeTpbl TEXHONOrM4YeCcKoro
XUMUYECKON npouecca, obopygoBaHue, OXpaHa OKpyxallen cpeapl.
NPOMbILLITEHHOCTU TexHonorms npou3BoACTBA a30THOW KUCIOTbl: CBOWCTBA

Cbipbs, napameTpbl TEXHOJOrMYECKOro npovecca,
obopygoBaHue, oxpaHa oKpyXawwewn cpefbl. TexHonorus
Npou3BOACTBa aueTurieHa: CBOWCTBA Cbipbs, MNapameTpbl
TEXHOMorM4eckoro npouecca, obopygoBaHMe, OxpaHa
OKpyXaroLien cpeabl. TexHonorna npou3BoacTBa
MUHepanbHbIX yOoOpeHun: CBOWCTBaA Cbipbs, MNapameTpbl
TEeXHonormyeckoro npouecca, obopygoBaHue, OxpaHa
OKpY>KatLen cpeapl.

2 | TexHonorus TexHonormm nepepaboTkm  HedTU: CBOWCTBA  CbIpbA, 100
OCHOBHbIX napameTpbl TEXHOMOIMYECKMX MpoLeccoB, 06opyaoBaHue, 20*
NPON3BOACTB oxpaHa okpyxawowen cpegbl. [lpoussogcTtso  mMacen:
HepTexnmmyeckon CBOWCTBA Cblpbs, NapamMeTpbl TEXHOMNOrMYECKOro npouecca,
NPOMbILLITEHHOCTU obopynoBaHue, oxpaHa okpyXatoLlen cpeabl. [1porM3BoaAcTBO

CUHTETMYECKMX Kay4yyKOB: CBOWCTBA Cbipbsi, MNapameTpbl
TEeXHoMnormdeckoro npouecca, obopygoBaHne, OxpaHa
oKpyxawuwen cpegbl. [NponsBoACcTBO MNNacTMYECKUX MAacc:
CBOWCTBa CbIpbd, MapaMeTpbl TEXHOMOIMYECKOro npolecca,
obopygoBaHmne, oxpaHa oKpyxatoLen cpegpl.

VI cemecTp

1 OcHoBbI HayyHble  OCHOBbl ~ BGMOTEXHONIOTMYECKMX  MPOLECCOB. 57
OroTexHonorn4yeckmx | NpombINEHHbIN BUOCMHTE3 GENKOBbLIX BELLECTB: CBOWCTBA 10*
npoLieccos Cblpbs, napameTpbl TEXHONOrMYEeCKOro npouecca,

obopygoBaHune, oxpaHa oKpyxatoLlen cpeapl.

2 | buoTtexHornorus Mukpobuonornyeckoe nonyvyeHne UenesBblX MNPOAYKTOB: 59
LeneBbIX NPOAYKTOB | CBOMCTBA Cblpbsl, NapameTpbl TEXHONOMMYECKOro npouecca, 14*

obopynoBaHme, oxpaHa OKpy»KatoLLen cpeapl.
CenbCcKoX0o3ancTBEHHas BUOTEXHOMNOIMS.

3 OcHoBbI VMcnonb3oBaHne MUKPOOPraHM3MOB B 3KOMNOTUN. 60
3Konornyeckom 12*
BuoTexHonornm
KoHcynbTauuu 4,05
Tekylime
NopgroToBka K 67,6
3K3aMeHy
KoHcynbTaums 4
nepen 9K3aMeHoOM
Ok3ameH 0,4
*B hopMe NpaKTUYECKON NOArOTOBKM
5.2 Paszgenbl ANCUUNIUHBbI U Bub 3ausTHI

[ Ne HanmeHoBaHWe pasfena AUCLUMNAVHLI | Nexkumm, | N3,uac | CPO, yac |




n/n | | yac | |
V cemecTp

1 TexHonorus OCHOBHbIX Nnpon3BOACTB XUMUYECKON 25 10 38,75
NPOMBILLITEHHOCTU

2 | TexHOnorMss OCHOBHbIX MPOWU3BOACTB HEMTEXMMUYECKON 20 8 26
NPOMBILLITEHHOCTH

VI cemecTp

1 OcHoOBbI BUOTEXHONOIMYECKUX NPOLIECCOB 10 12 27,2

2 | BruotexHonorms Lenesbix NPOOyKTOB 14 10 28

3 | OcHoBbI 3KoNoOrNMYeckon GuoTexHonormm 12 8 33
KoHcynbTaumm TekyLime 4,05
MogroToBKa K 3K3aMeHy 67,6
KoHcynbTaums nepeg 3Kk3aMmeHoM 4
Ok3ameH 0,4

5.2.1 Jexuuu
HavnmeHoBaHue
Ne . TpyooeMKkocCTb,
n/n pasgena TemaTtumka NeKUMOHHbIX 3aHATUN 4ac
ONCUMNIUHBI
V cemecTp

1 | TexHonorus Knaccugpukayusi ocHoeHbIx npou3zeodcmea: knaccudurkauus 10
OCHOBHbIX XUMWYECKMX MPOW3BOACTB; OCHOBHblIE TEHOEHUMW pasBUTKSA
Npon3BOACTB COBPEMEHHOW XMMWUYECKOWN MPOMBILLIIEHHOCTH.

XUMUYECKOMN TexHonozauss npoussodcmea cepHOU Kuciombl: CBOWCTBA

NPOMBILLIIIEHHOCTM Cblpbsl, NapaMeTpbl TEXHONOMMYecKoro mnpouecca; MeTodbl U
CTagmu;  TEXHOMOTMW  HarmpaBlieHHble HA  MUMHUMMMU3ALUMIO
@HTPOMOreHHOro BO34EeNCTBUSA Ha OKPY>KAOLLYYIO Cpeay.
TexHonozaus npouseodcmea a3omHOU Kucsiombi: CBOWCTBA
Cbipbsl, NapameTpbl TEXHOMOIMYECKOro npouecca; CTaauu;
TEXHOMOrMM HanpasneHHble Ha MWUHUMU3auuo aHTPOMOreHHoro
BO3JEMCTBMS Ha OKpYXatoLLlyto cpeay.
TexHonozauss npouseodcmea auemusieHa: TeopeTudeckne
OCHOBbI MPOM3BOACTBA aLleTUIEHa; CBOWCTBA Cbipbsl, NapameTpbl
TEXHOMOMMYECKOro npouecca; MeTodbl U CTaguu; TEeXHOMOormu
HanpaBfeHHble Ha MUHMMW3ALUI0 aHTPOMOreHHOro BO3OEeNCTBUS
Ha OKpYXaloLLyto cpeay.
TexHonoz2usi npoussodcmea MUHepasibHbIX YyO06peHul:
Knaccudukauma MuHeparnbHbiX yoobpeHun; CBOMCTBA CbIpbS,
napameTpbl TEXHOMOrMYECKOro npouecca; MeTogbl M cTaguu
Npon3BoAcTBa (POCHOPHLIX YAOBPEHMN, CROXHbBIX yoobpeHui,
a30THbIX  yaoobpeHwun;  TexHOomoruu HanpaBreHHble  Ha
MUHUMMU3ALMIO aHTPOMOreHHOro BO3L4EMCTBUS Ha OKPYXatoLLyHo
cpeny.

2 | TexHonorus TexHosnoz2uu nepepabomku He¢hmu: napameTpbl 8
OCHOBHbIX TEXHOMOrM4YeckMx npoueccoB W obopyaoBaHve (neperoHka
NpOn3BOACTB HeddTH; KATaNUTUYECKUA  KPEKWHT; TEPMUYECKUA  KPEKUHT;
HedpTEXMUYECKON KOKCOBaHMe HedTHAHbIX OCTaTKOB; MPOU3BOACTBO HEMTSHbIX
NPOMBILLFIEHHOCTM OMTYMOB;  KaTanUTUYecKni  pPUOPMUHT;  KaTanuTuyeckas

n3omepusaumsi 6eH3NHOBLIX PpakUUni; MMAPOKPEKNHT HETAHOro
Cblpbs); MPON3BOACTBO BOAOPOAA; NepepaboTka cepoBogopoaa C
NnonyyYeHneM cepbl; OXpaHa OKpyXxatoLLen cpeabl.
lpou3zeodcmeo  Mmacert: napameTpbl TEXHOMOrM4YeCcKNX
npoueccoB n obopynosaHue (nepepaboTka NEpPBUYHbLIX ra3oB;
nepepaboTka BTOpPUYHbLIX MpefenbHbIX ras3oB; nepepaboTka
BTOPUYHbIX HernpeaenbHbIX ra3oB); cenekTMBHas O4UCTKa Macen;
AenapaduHn3auns Macen; rmgpoodmncTka macen; npousBoAcTBO
OMTYMOB; Nony4yeHne NNacTUYHbIX CMA30K; MOMyYeHUe MOTOPHbIX
TONNMB U3 YITEeln; OXpaHa OKPYXatoLLen cpeabl.

lpou3eodcmeo 8bICOKOMOJTIEKYISIPHbIX coedQuHeHuUl:
ceolicmea CbIpbsi, NapamMeTpbl TEXHONOMMYECKNX MPOLECCOB U




obopynoBaHue (TEXHONOMS NOSyYEHUs1 AMYJIbCUOHHbBIX Kay4yKOB;

TexHonoruma npon3esoacTBa NoNMMaTUNEHa, TexHonoruna

NpoM3BOACTBa  MOMMBUHUNXIIOPMAA); OXpaHa  OKpyXaroLen

cpenpl.

VI cemecTp

OcHoBbI HayyHble  ocHOebl 6UOMEXHOJ/I02UYECKUX  MPOoyeccos. 10
OuoTexHonorndyecknx | buotexHonorns: OCHOBHblE NOHATUA, HanpaBleHna pa3BUTUA,
npoLeccos B3aMMOCBSI3b C  €CTECTBEHHbIMM  HaykamMu.  ONIEMEHTBI,

cnaratowme BuoTexHomnormio. Buonoruyeckne areHTbI.

AnnapatypHoe odopMreHne BMOTEXHOMNOMMYECKNX MPOLECCOB U
Mofny4YyeHNss KOHEYHOro npogykta. MeTogbl  KOHTpons U
ynpaBneHus  OuoTexHonmormyeckumn  npoueccamn.  OxpaHa
OKpy)KatoLLien cpefpbl Npu Npon3BOCOCTBE.

TpombiwneHHbI 6uocuHmes 6erikoebIx eeujecmea.
Cyb6crtpartbl |, Il n 1l nokoneHus. TexHonorum nonyyeHns 6enkoBo-
BUTAMWHHbLIX KOHLEHTPaTOB: CBOWCTBA Cbipbsi, nNapameTpsbl
TEXHOMorMyeckoro npouecca, obopyaoBaHue. OcobeHHOCTU
MUKPOBHOro pocTta Ha yrnesogopogax u depmeHTaumm. Beixoa
npogykta wn ero coctaB. OcobeHHOCTM nonyyeHus Genka
OOHOKIMETOYHbIX Ha CNMPTax U NPUPOJHOM rase.

BuoTtexHonorusa Mukpobuosiocuyeckoe mnosiy4eHue uyesieebix MNPOOyKmMoes. 14
LieneBbIX MPOAYKTOB AmMUHOKMcNOThl.  OpraHuyeckne  KUCMOThl.  [1POMbILLINEHHbI
CUHTE3 aHTUOUOTUKOB: cBOWNCTBa CblpbS, napameTpbl
TEeXHoMormdeckoro npouecca, obopygoBaHne. ®epMeHTHbIE
npenapaTbl, 0COBEHHOCTU MOSTyYEHMWS, MPUMEHEHMUS.
BuoaHepreTuka. BrnomeTtaHoreHes. MeTaHTeHkn.
BuoreoTtexHonorus MeTannos. Cenbckoxo3ssilicmeeHHas
6uomexHosioz2usi. buonoruyeckne Metodbl U npenapaTtbl Ans
Oopbbbl ¢ BpeantTensamMm n GONME3HAMU CENbCKOXO3ANCTBEHHbBIX
pacTeHunn 1 XMBOTHbIX. Bronectuumgbl, buorepbuungsbi.

OcHoBbl Ucnonb3zosaHue MUKpPOOp2aHU3mMoe e JKosoauu. 12
3KOMOrMyeckom Buvonornyeckne MeToAdbl OYMCTKM CTOYHbIX BoA. AapobHas
BuotexHonornu Buonormnyeckas ounctka. AHaspobHas Buonorvyeckass o4nucTKa.

MHorocTaguiiHas  Guomnormyeckas O4YMCTKA  CTOYHBLIX — BOA.
MepepaboTka oTxogoB Guonornyeckumn metogamu. puHLMNLI
OronorMyecknx MeToaoB aspobHOM M aHas3pobHOM nepepaboTku
oTxopgoB. O6Ge3BOXMBaHWE OCAOKOB OYUCTHbLIX COOPYXKEHWIA.
MpvMeHeHne BMOTEXHOMOMMYECKUX METOAOB AMNS OYMCTKU raso-
BO3AYLUHbLIX BbIOGPOCOB M Aerpagaumm KCeHOBUOTUKOB.

5.2 .2 Tlpaxtnueckue 3anaTHs

Ne HanmeHoBaHue pasgena T . TpyooeMKocCTb,

emMaTuka NpaKTUYEeCKUX 3aHATUIA (CEMUHapOB)

n/n OVCUMNIUHBI yac

V cemecTp

1 TexHonormss  ocHOBHbIX | OnpegeneHve napameTpoB npouecca MNonyvyeHus 25
npon3BoaCTB CEPHOWN KNCROThI. 25*
XUMUYECKON Onpepenenne napamMeTpoB Mpouecca MosyyYeHus
NPOMBILLITEHHOCTU a30THOW KMUCMOThI.

OnpegeneHne napamMeTpoB Mpouecca MosnyyYeHus
BUHMMXIIOpUAA U3 aueTurneHa.

OnpepeneHne napamMeTpoB Mpouecca MonyyYeHus
d0oCOpHOMN KNCNOTHI.

2 TexHonorna  ocHoBHbIX | OnpegeneHve CBOWCTB  Cbipbs M MPOAYKLMMK 20
Nnpou3BoACTB (KOMNOHEHTHBLIN  cocTaB  HedTW, MIOTHOCTL W 20*
HedTEXMMUNYECKON MonsipHas macca HedbTenpoayKTOB).

NPOMbILLITIEHHOCTU OnpepeneHne CBONCTB  Chipbs U NPOAYKUUM
(DaBneHve HaCbIWEHHbIX MapoB, KPUTUYECKMX W
NpVBEOEHHbIX MapaMeTpoB, BA3KOCTU W TENnoBbIX
CBOWCTB He(pTenpoayKTOB).
OnpegeneHne pU3NKO-XMMUYECKUX CBONCTB ra3oBbIX
cmecen.
OnpepgeneHne nnOTHOCTM Tra30B, KPUTUYECKUX W




| npuBEAEHHbIX NapamMeTpoB ra3os.

VI cemecTp
1 OcHoBbI Pacuet KMHETUYECKNX napameTpoB 16
BUOTEXHONOMMYECKMX dhepmeHTaTMBHLIX peakuun. PacyeT napameTpos 16*
npoLeccos TEXHOSOrM4YecKoro npotiecca NnepuoaMNYECKOro
KyNbTUBMPOBaHUS MMWKPOOPraHM3MoB. Pacuet
napameTpoB TEXHOMOrMYecKoro npouecca
XEMOCTATHOrO KyINbTMBUPOBAHUS MWUKPOOPraHM3mMoB
PacyeT napameTpoB npouecca XeMOCTaTHOro
KyNbTUBMPOBaHUS MMWKPOOPraHM3moB. Pacuet
MUKPOBUONOrM4eckoro NpoM3BoACTBa NpoTeasbl.
2 BrotexHonorusa uenesbix | PacyeT matepuanbHoro u TennoBoro GanaHcos 12
NpoayKTOB npou3BoACTBa aMUHOKMNCIOT. Pacuet 12*
TEXHOJOTNYECKMX napameTpoB Npon3BOACTBA
aTaHona. Pacuert obopyaoBaHus
OMOTEXHONOrMYECKNX MPON3BOACTB.
3 OCHOBbI 3KOSOrMYECKON PacyeT OCHOBHbIX XapaKTEepUCTUK aKTMBHOIO una. 8
duoTexHonormm Pacuetr coopyxeHuii aspobHom Buonornyeckom 8*
OYUCTKM (TexHonornyeckue napameTpbl,
obopynoBsaHue).
*B (hOpME NPaKTUHECKOMN MOATOTOBKM
5.2.3 JlabopaTopHbIN NPaKTUKYM
He npedycmompeH
5.2.4 CamocToaTenbHas paborta obyyatowmxcsa (CPO)
Ne HanmeHoBaHue pasgena Bug CPC TpyooeMKocCTb,
n/n AVCUMNIUHBI yac
V cemecTp
1 TexHonorus OCHOBHbIX | [NoagroToBka k cobecenoBaHuio (Nekumn, y4ebHmK) 16,25
NpoM3BOACTB  XuMu4eckol | TecT (nekumm, y4ebHuK, npakTuyeckne padoThbl) 14,5
NPOMBILLITEHHOCTU Konnoksnym (Tecr) 6
Keric-sagaHusa (nekuun, yd4ebHUK, MpakTudeckue
paboTbl) 4
KypcoBon npoekT 12
2 TexHonorus OCHOBHbIX | NogroToBka k cobecenoBaHuto (NeKkUmMn, y4ebHUK) 15
Nnpou3BoACTB TecT (nekumu, y4ebHuK, NnpakTnyeckne paboTbl) 14
HepTexnmmnyeckon Kelic-3agaHus (nekuum, yd4eOHUK, MpaKkTuyeckue
NPOMbILLIIEHHOCTHN paboTbl) 4
VI cemecTp
1 OcHoBbl MoprotoBka kK cobeceqoBaHUIO (NEKUMM, YHEOHUK) 6
ONOTEXHONOIMMYECKUX TecT (nekumu, y4ebHuK, NpakTudeckme paboTbl) 7
npoLeccoB Kelic-sagaHusa (nekuun, yd4eOHUK, MpakTu4eckue
paboTbl) 2
2 BroTexHonorms Lenesbix MogrotoBka K cobeceqoBaHUIO (NTEKUMM, YHEOHUK) 7
NpPOAYKTOB TecT (nekumu, y4ebHuK, NpakTudeckme paboTbl) 8
Kenc-3agaHusa (nekuum, y4yebHUMK, npakTuyeckune
paboTbl) 3
3 OCHOBBbI 9KONOrM4YecKom MoaroToBka Kk cobecenoBaHMtO (NEKUUK, y4EOHMK) 11
BuoTexHonornm TecT (nekumu, y4ebHuK, NnpakTnyeckme paboTbl) 12,2
Keric-sagaHusa (nekuun, yd4eBHUK, MpakTuyeckue
paboTbl) 4
Pedepar 10

6 YyeOHO-meTOAMYECKOE N MH(pOPMALIMOHHOEe obGecrnevyeHne AUCUUNIUHbI

6.1 OcHOoBHas nuTepartypa:

1. Kytenos A. M. Ob6wias xummnyeckasa TexHonoruns : y4ebHuk gns ctyg. sy3os (rpudg MO.

— M. : AKAOEMKHWUIA, 2007. — 528 c.



https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9667&TERM=%D0%9A%D1%83%D1%82%D0%B5%D0%BF%D0%BE%D0%B2,%20%D0%90.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus

2. OcHoBHble npoLecchl HepTenepepaboTkn [TekcT] : cnpaBoyHuk / peq. P. A. Mewnepc ;
nep. ¢ aHrn. a3. 3-ro u3a. nog pea. O. ®. Maroneson, O. . JlbikoBa. - 3-e uag. - Cl16. :
Mpodeccusa, 2011. — 352 c.

3. Mukpobuonorus ¢ ocHoBamu GuoTexHornorum (Teopusi U npakTuka) [Tekct] : yyebHoe
nocobwue / I'. IN. Wysaesa [n gp.]; BIYUT, Kadegpa 6uoxmummm n buotexHonormn. - BopoHex :
BI'YWUT, 2017. - 315 c.

4. [MpoeKkTpoBaHMe, KOHCTPYMPOBAHMNE N pacyeT TEXHUKN NULLLEBbLIX TeXHONornn [TekcT] :
yyebHoe nocobue p[ns cTyd. By3oB, obyd. no HanpasneHuo 151000 (rpudp YMO) / C.
T. AHTunos [u gp.]; nog pea. B. A. Nandwunosa. - Cl16. : JlaHb, 2013. - 912 c.

6.2 [lononHuUTenbHaA nuTtepartypa:

5. JleeHey T. B., lopbyHoBa A.B., TkayeBa T.A. OCHOBbI XMMW4YECKMX MPOWU3BOACTB:
y4yebHoe nocobue. - Openbypr: Oy, 2015. — 122 c. (http:/biblioclub.ru/index.php?
page=book_view_red&book id=439228)

6. 3apucaHoa M.3. , lydkosa T.JI. , WapudynnmH A.B. Xumusa u TexHonorus
BTOPUYHbIX NpoLeccoB nepepaboTkn HedpTu: yuebHoe nocobue KasaHb: N3gatensctBo KHATY,
2015. - 156 c. (http://biblioclub.ru/index.php?page=book_view_red&book_id=428799).

7. MNotexnH B.M., lMotexuH B.B. OcHOBLI TEOPMN XMMWYECKMX MPOLECCOB TEXHOMNOIMU
opraHuyeckmnx BewlecTtB U HedTenepepaboTkn. — CI16. : sgaTtenbctBo "flanb", 2014. — 896 c.
(https://e.lanbook.com/reader/book/53687/#1)

8. lNyrayes B.M. Xumudeckas TexHonorus [TekcT] : y4ebHoe nocobue. — Kemeposo :
KemlY, 2014. - 108 c. (http://e.lanbook.com/books/element.php?pl1_id=61425)

9. Oumutpues, A. 1. Buoxumus [TekcT] : yd4ebHoe nocobune .— M. : Jawkos n K, 2009.-
168 c.

10. MNMpuknagHas akobuoTexHonorus: YyebHoe nocobue: B 2 Tomax. T. 1, KysHeuos A.E.,
NpapoBa H.B., JlywHukos C.B., QHrenbxapt M., Banccep T., Yebotaesa M.B.— M.: BMHOM.
JlabopaTtopwus 3HaHuin, 2010. — 628 c.

11. Nuwesasn 6uotexHonorus [TekcT] : yuebHoe nocobue ansa ctyq. By3oB (rpud YMO).
KH. 2 : NepepaboTka pactutenbHoro ceipbs / noa peq. W. M. N'payeson. - M. :KonocC, 2008. -
472 c

12. AnewvHa, E.C. KynbTuBupoBaHue MUKPOOPraHM3mMoB Kak  OocHoOBa
BuoTexHonornyeckoro npouecca : ydyebHoe nocobue / E.C. AnewwHa, E.A.[Qpo3goea,
H.A. PomaHeHko ; MwuHucTepcTBO oOpasoBaHus U Hayku Poccuiickon ®Pepepauun,

OpeHbyprcknn [ocypapcTBeHHbIn YHuBepcuteT. - OpeHbypr : OO0 UMK «YHuBepcuteTy,
2017. - 192 c. (http://biblioclub.ru/index.php?page=book&id=481743).

13. BetowkuH, A.. OCHOBbI WHXEHEPHOW 3alUMTbl OKpyXawwen cpegbl : ydebHoe
nocobue / A.l'. BeTowkuH. - 2-e n3g. ucnp. n gon. - Mockesa-Bonorga : UHdpa-UHxeHepus,
2016. - 456 c. (http://biblioclub.ru/index.php?page=book&id=444182).

14. BetowkuH, A.l. NHxXeHepHaa 3awwuTa rugpocgepbl OT cOPOCOB CTOYHbIX BOA
yuyebHoe nocobue / A.l'. BeTowkunH. - 2-e m3a. ucnp. n gon. - Mockea-Bonoraa : MHdpa-
NHxeHepus, 2016. - 296 c. (http://biblioclub.ru/index.php?page=book&id=444179).

15. OpnoBa, H.B. TexHonornm oCHOBHbLIX NPOU3BOACTB XMMUYECKON U HEPTEXNMUNYECKOMN
NPOMbILLIIEHHOCTH : y4ebHoe nocobue : B 2 4. / H.B. Opnoea, H.L. NaTanosa, H.B. AnekceeBa ;
TambBoBCKMIN rocydapCTBEHHbIN TEXHUYECKUA yHMBepcuteT. — TamboB : TambGoBckui
rocygapcTrBeHHbIV TEXHUYECKUN yHUBEpcuTeT (TrTY), 2017. - 81 C.
(https://biblioclub.ru/index.php?page=book&id=499181)

6.3 [llepeyeHb Yy4yeOHO-meTOAMYECKOro obecneyeHUss ANA CaMOCTOATESIbLHOMN
paboTbl obyvarLwmxcs

1. dunnumoHosa O. H., EHoTMHa M. B. TexHonornyeckne pacyeTbl NPOU3BOLCTBEHHbLIX
npoueccos [TekcT] : yuebHoe nocobme. — BopoHex : BI'YUT. - 2012. - 116 c.

2. MNyrayeBa W.H., ®dunumoHoBa O.H., EHwTMHa M.B. TexHONorMm OCHOBHbIX
NPOM3BOACTB B XMMWYECKON U HepPTEXMMMYECKON MPOMbILLNIEHHOCTU [TeKCT] . MeToandeckme



https://biblioclub.ru/index.php?page=book&id=499181
http://biblioclub.ru/index.php?page=book&id=444179
http://biblioclub.ru/index.php?page=book&id=444182
http://biblioclub.ru/index.php?page=book&id=481743%5C
http://e.lanbook.com/books/element.php?pl1_id=61425
https://e.lanbook.com/reader/book/53687/#1
http://biblioclub.ru/index.php?page=book_view_red&book_id=428799
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16946
http://biblioclub.ru/index.php?page=author_red&id=98657
http://biblioclub.ru/index.php?page=author_red&id=151889
http://biblioclub.ru/index.php?page=author_red&id=151888
http://biblioclub.ru/index.php?page=book_view_red&book_id=439228
http://biblioclub.ru/index.php?page=book_view_red&book_id=439228
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16958
http://biblioclub.ru/index.php?page=author_red&id=156827
http://biblioclub.ru/index.php?page=author_red&id=156826
http://biblioclub.ru/index.php?page=author_red&id=156825

yKasaHua ans camoctosTenbHon paboTbl ons 6akanaspoB; BI'YUT, Kadegpa wHxeHepHoWM
akornornn. - BopoHex, 2016. - 20 c.

3. KynbHeBa, H. I'. Obwas texHonorus otpacnu. OCHOBHOE Cbipbe oTpacnu [TekcT] :
nabopaTopHbIN NpakTUKyM : yyebHoe nocobue / H. I'. KynbHeBa; BI'YUT. - BopoHex : BI'YUT,
2017.-83c.

6.4 [llepeyeHb pecypcoB MH(POPMALMOHHO-TENIEKOMMYHUKALUUOHHON  CeTU
«HTepHeT», HeOBXO0ANMBLIX ANA OCBOEHUS AUCLUMNNUHBLI (MoAayns)

HanmeHoBaHune pecypca cetn «MHTepHeT» OIEKTPOHHbLIN agpec pecypca
«Pocculickoe obpasogaHuey - hedepasibHbil nopmarl https.//www.edu.ru/
Hayy4Has anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoHanbHas uccriedoeameribckasi KOMrbromepHas ceme | https:/niks.su/
Poccuu

UngopmayuoHHas cucmema «EOuHoe okHO docmyna K | http./window.edu.ru/
obpasogameribHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Catim MuHucmepcmea Hayku U ebicwe2o obpa3osaHusi PO | hitps://minobrnauki.gov.ru/
lMopman omkpbimozo on-line obpasosaHus https://npoed.ru/

AnekmpoHHass uHpopmayuoHHO-0bpasosamenbHas cpeda | https.//education.vsuet.ru/
®re0y BO «Br'YUT»

6.5 MepeyeHb MH(pOPMaLIMOHHbIX TEeXHOJIOIMM, MUcnosib3yeMbIix npwu
ocylwiecTBnNeHun obpasoBaTenibHOro npouecca no AaucuvnnuHe (Moaynio), BKIKOYas
nepevyeHb MNPOrpaMMHOro obGecnevyeHusi, COBpPEMEHHbIX npoceccuoHanbHbix 6a3
AaHHbIX U MH(POPMALIMOHHbIX CMPABOYHbIX CUCTEM

[Mpu usyyeHuu AucyunauHbl UCMOIL3yemcs rnpospaMmMHoe obecriedeHue, co8pPeMeHHbIe
rnpogheccuoHanbHble b6a3bl OaHHbIX U UHGOPMaAUUOHHbIE crpagoyHble cucmembl: INOC
yHUsepcumema, 8 mom 4ucrsie Ha 6ase npozpammHol rnamgopmbl «Cpeda 31eKmMPOHHO20
obyyeHusi 3KL», aemomamu3upogaHHasi UHhopmayuoHHas basza «VIHmepHem-mpeHaxepbi»,
«MIHmepHem-aKk3ameH».

NMpuM ocCBOEGHMM AUCUUNNUHLI UCNONb3YyeTCA JIMLEH3MOHHOE WU  OTKpbITOe
nporpammMmHoe obecneveHune — H-p, OC Windows, OC ALT Linux.

7 MaTtepuanbHo-TexHU4Yeckoe obecrnevyeHne gUCUUNINHBLI (Moayns)

Heobxognmbin  gns peanu3auum  obpasoBaTenbHOM  MporpamMmbl  NMEPEYEeHb
mMaTepuanbHO-TeXHMYecKoro  obecrnedyeHus  BKNOYaeT: -  MEKUMOHHble  ayauTopumn
(obopygoBaHHble BMAEONPOEKUMOHHBbIM 00OpyaoBaHMEM [ANs npe3eHTauun; cpencresamu
3BYKOBOCMNPOM3BEAEHMUS; 3KpPaHOM; uMmellwme BbiIxog B WHTepHeT); - nomelleHus Ons
NpOBEOEHNS CEMMHAPCKNX, NabopaTOPHbIX U MPaKTUYECKMX 3aHATUN (06opyaoBaHHbIE y4ebHOWN
mebensto); - 6mbnuoteky (umerowyro paboyme MecTa Ans CTYOeHTOB, OCHaWEeHHble
KOMMblOTEPaMM C [OCTYyNoM K 6Gasam AaHHbiX U WHTEpHEeT); - KOMMbOTEPHbIE KIacchl.
O6GecneyeHHOCTb npouecca 0by4eHNs TEXHUYECKMMW CpeacTBaMm MOSMHOCTbIO COOTBETCTBYET
TpeboBaHnam OIrOC no HanpaBneHuw noaroToBkn. MaTepuanbHo-TexHUYeckaa 6Gasa
npvBedeHa B MUUEH3NOHHbLIX QOpMax M pacrnorfiokeHa BO BHYTPEHHeEW ceTu Mo agpecy
http://education.vsuet.ru.

Ha «kadegpe  npombilneHHOM  3KomorMu,  OBOpydoOBaHWS  XUMUYECKUX U

HePTEXMMUYECKMX MPOU3BOACTB uMeeTca yyebHas aygutopust Ne 31 nns uposenemms samsrwit
JICKIHIUOHHOI'O TUIIA:

YyebHas Komnnekt mebenu onsa Microsoft Windows 7, Microsoft Open License Microsoft
ayantopusa Ne 31 | yyeBHoro npouecca: Windows Professional 7 Russian Up-grade Academic
ans npoeefdeHust | cton ydeHnyeckun — 22 wtykn, | OPEN 1 License No Lev-el#47881748 ot 24.12.2010r.
3aHATUN CTYN YYEHNYECKUIA — 45 LITYK. http://eopen.microsoft.com.

NEKUNOHHOTO MpoekTtop Aser XD 1150 — 1 Microsoft Office 2007 Standart, Microsoft Open License
TMna T, Microsoft Office 2007 Russian Academ-ic OPEN No
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http://education.vsuet.ru/
https://education.vsuet.ru/
https://npoed.ru/
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http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/
https://niks.su/
https://elibrary.ru/defaultx.asp
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OKpaH gnsi npoektopa — 1 wr, Level #44822753 oT 17.11.2008
KomnbtoTtep Intel Core 2Duo http://eopen.microsoft.com.
E7300; MoHutop 18 LG Adobe Reader Xl, (6ecnnatHoe Mno)

https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/volum
e-distribution.html

ans npoeeaeHnAa rnpakTn4eckunx, na6opaToprlx 3aHATUIN, 3aHATUN CeMNHapCKOoro tuna,

rPYynnoBbIX W MHOWBUAYAmNbHbIX KOHCYMbTaUWN,
aTTecTaumm B pacrnopsikeHum kadeapbl MMeeTcs::

TEKYLLEro KOHTPONS W MPOMEXYTOYHOM

YyebHas
ayantopua Ne 24
ans npoBeAeHus
NPaKTUYECKMX,
nabopaTopHbIX
3aHATUIA, 3aHATUN
CEMMHapPCKOro
TMna, rpynnoBbIX U
NHAMBUOYaNbHbIX
KOHCYIbTaLui,
TEKyLLIero KOHTpons
N NPOMEXYTOYHOW

Komnnekt mebenu gnsa y4ebHoro
npovecca:

CTOJ1 YY4EHNYECKUI — 24 LITYKM,
CTYNn ydeHn4ecknin — 49 LWTyk.
Komnbtotep Intel Core 2Duo
E7300 - 11 wTtyk; MoHutop 18 LG
— 11 wryk.; lMpoektop Aser XD
1150. Komnbtotep Celeron-433.
Mnottep HP DesignJet Pabouas
ctaHums Intel Celeron 335.

Microsoft Windows 7, Microsoft Open License
Microsoft Windows Professional 7 Russian Up-
grade Academic OPEN 1 License No Lev-
el#47881748 oT 24.12.2010r.
http://eopen.microsoft.com.

Microsoft Office 2007 Standart, Microsoft Open
License Microsoft Office 2007 Russian Academ-ic

OPEN No Level #44822753 ot 17.11.2008
http://eopen.microsoft.com.
Adobe Reader Xl, (6ecnnaTHoE Mno)

https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/v
olume-distribution.html

TeKyLlero KOHTpond
n n pomemyTquon

aTTecTtauum
YuebHas Komnnekt mebenu gnsa yyebHoro | Microsoft Windows Professional 7 Russian
ayamTtopust Ne 35 | npouecca: Upgrade Academic OPEN 1 License No
ans npoBegeHns | CTON yY4eHNYeCcKuin — 36 LWwr. Level#47881748 oT 24.10.2010r.
NPaKTUYECKMX, CTYN y4eHn4eckun — 44 . http//eopen.microsoft.com

nabopaTopHbIX Komnbtotepel  Corei5—2300 (10 | Microsoft Office 2007 Russian Academic OPEN No
3aHATUNW,  3aHATURM | LWT), C AOCTYNOM K CETU MHTEpHeT, | Level #44822753 oT 17.11.2008
CeMUHapCcKoro KommyTatop Switch http://eopen.microsoft.com

TMNa, rpynnosbiX U | KoMnnekTbl mebenn anga | KOMMAC 3DLTv12 (6ecnnatHoe 10)
MHOnBMAYarbHbIX y4ebHoro npouecca AdobeReaderXI| (6ecnnaTtHoe M10O)

KOHCYIbTaLui, YIMP3A «3KO ueHTp» (becnnatHoe MO) http://eco—

c.ru/products
Moayne npupogononb3oBatens (6ecnnartHoe M0)

gononHuTensHo ayautopmsa Ne33:

aTtTectauumu http://rpn.gov.ru/node/5523
Ayauntopua onsi CaMoCToATeNIbHON paboThl 0by4vatroLmxcs
Ayautopus ans | Komnnekt mebenu ansa yyebHoro | Microsoft Windows 7, Microsoft Open License
CaMOCTOSATENbHON npouecca: Microsoft Windows Professional 7 Russian Up-
paboTbl Ne 30 CTOJ1 KOMMbLIOTEPHbLIN — 2 WT., grade Academic OPEN 1 License No Lev-
CTYyn YY4EHUYECKUN — 2 LWT., el#47881748 oT 24.12.2010r.
wkad nnataHom — 3 wWr. http://eopen.microsoft.com.
KomnbtoTep Intel Core 2Duo Microsoft Office 2007 Standart, Microsoft Open
E7300 - 2 wrykn. License Microsoft Office 2007 Russian Academ-ic
MpuHTep HP LaserJet P 2015—-1 | OPEN No Level #44822753 ot 17.11.2008
LT. http://eopen.microsoft.com.
Adobe Reader Xl, (6ecnnatHoe Mno)
https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/v
olume-distribution.html
,D,J'IFI npoBeaeHnA 3aHATUN NeKynoHHOro Tumna TaKKe MOXEeT UNCNoJfb30BaTbCA

YuebHasg MynbTmeaunHbIv NPoEeKTop
ayguTopust Ne 33 | BenQ MP515, 3KpaH
ans npoeegeHust | ScreenMediaGoldviev, HoyTbyk
3aHATUN ASUS.
NEeKUMOHHOTO KomnnekThbl mebenu ans
TMna y4yebHoro npouecca:
CTON y4eHU4eckui — 16 LWT.
CTYN yYeHn4Yeckun — 32 .

Microsoft Office 2010 Russian Academic OPEN 1
License
http://eopen.microsoft.com

Microsoft Windows Professional 7 Russian Upgrade
Academic OPEN 1 License No Level #47881748 ot
24.12.2010 r. htpp://eopen.microsoft.com

Adobe
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volu
me—distribution.html

No Level #47881748 ot 24.12.2010r.

Reader Xl

HOHOJ’IHHTCJ’ILHO, CaMOCTOATCIIbHAasA pa60Ta o6yqa10u11/1xca, MOJKET OCYHICCTBIATHCA MMPU UCITIOJIB30BAHUU
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http://rpn.gov.ru/node/5523
http://eco-c.ru/products
http://eco-c.ru/products
http://eopen.microsoft.com/

YuTanbHble KomnbloTepbl co cBO6OAHBIM Microsoft Office Professional Plus 2010 Microsoft Open

3an.l [octyrnom B ceTb NHTEpHET 1 License Microsoft Office Professional Plus 2010

ombnmoTekn. OnEeKTPOHHbIMU Russian Academic OPEN 1 License No Level
©1MbnmoTeyHbIMU 1 #48516271 o1 17.05.2011 r. http://eopen.microsoft.com
nHcopmaumoHHo cnpasoydHbiMK | Microsoft Office 2007 Standart, Microsoft Open License
cuctemamu. Microsoft Office 2007 Russian Academic OPEN No

Level #44822753 ot 17.11.2008
http://eopen.microsoft.com.

Microsoft Windows XP, Microsoft Open License
Academic OPEN No Level #44822753 ot 17.11.2008
http://eopen.microsoft.com.

Adobe Reader Xl, (6ecnnatHoe I10)
https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/volum
e-distribution.html

ABTOMaTM3NpOBaHHas MHTErpUpoBaHHas
6ubnuoTteyHas cuctema «Merallpoy», HOMep NULLEH3UN:
104—-2015, pata: 28.04.2015, porosop Ne2140 ot
08.04.2015 r., ypoBeHb nuueH3nm «CtaHgapT».

8 OueHouYHble MaTepuanbl AN MPOMEXYTOYHOW aTTecTauum oOyvarLlMUxcA no
aucumnnuHe

OueHo4Hble maTepuansl (OM) ans aucumninHel (Mogyns) BKAYaOT B cebs:

- NepeyvyeHb KOMNETEHLUNA C YKa3aHNEM MHAMKATOPOB OOCTMXKEHUSI KOMMETEHLMIA, 3TanoB
nx hopMMpoBaHKS B NpoLiecce 0CBOEHUS obpasoBaTenbHON NporpaMmmsl;

- ONMcaHue LWKan oueHnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3a4aHVNs UMW WHble MaTtepuanbl, HeobxoauMble ANA OUEHKU
3HaHWN, YMEHWI, HaBbIKOB;

- MeToaMYeckue matepuvarnsl, onpegenstoume npoueaypbl OLEHNBAHUSA 3HAHUIW, YMEHWUIA,
HaBbIKOB U (UNN) OMnblTa OEeATENLHOCTH.

OM npegcTtaBnsawTCA OTAENbHLIM KOMMNEKTOM U BXOAAT B cocTas paboyen nporpaMmmebl
ANCUNNNUHBI (MOaYNSA).

OueHo4Hble mMaTepuansl opmupytotca B cootBetctBun ¢ I BIYUT «lMonoxeHne o6
OLIEHOYHbIX MaTepuanax».
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OLEEHOYHBbIE MATEPUAIIbI
AnAa NPOMEXYTOYHOU ATTECTALUN

no auncuunimnHe

TexHONorMm OCHOBHbIX MPOU3BOACTB B XUMUYECKOWN, HEDTEXMMUYECKON N BUOTEXHOIOTMYECKOMN

NPOMBbILLITEHHOCTHN _

(HanMeHoBaHWe QUCLUMNNWHBI (MOayns))
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1 IlepedeHb KOMIIETEHIHIA C YKa3aHUEM ITANOB UX (OPMHUPOBAHHUS

Ne Kop dopmynupoBKa Koa u HaumeHoBaHMe HAUKaTopa [AOCTUXKEHUA
n/n KOMNeTeHL, KOMneTeHLUmn KOMnNeTeHuun
uu
1 YK-1 CnocobeH ocyLLecTBNATL NOUCK, NO1yk-1 - AHanmanpyeT NnocTaBneHHyo 3agady un
KPUTUYECKUIA aHanu3 n CUHTe3 OCyLLeCTBNSAET NOUCK Heobxoanmowm nHopmMaLmm ans ee
MHdOpMaLun, NPUMEHATb pelleHus
cuUCTeMHbIV noaxop ans pewenns | NO2yx. — PeliaeT noctaBneHHble 3agayn, UCNonb3ysi
NoCTaBIeHHbIX 3a4ad CUCTEMHBIV NOAXOA, HAa OCHOBE KPUTUYECKOrO aHanusa u
CUHTE3a MHopMaLmMmn 1 oLeHUBaeT NocrneacTsms
BO3MOXHbIX peLUeHUI
2 YK-2 CnocobeH onpenensTb Kpyr WOy — OnpepenseT (Mcxoas U3 AeNCTBYHOLLNMX
3ajay B paMKax nocTaBneHHon npaBoOBbIX HOPM) COBOKYMHOCTb B3aMMOCBSA3aHHbIX 3a4ay,
Luenu n BbiIbMpaTtb onTumarbHble peLueHne KoTopbix obecneynsBaeT JOCTMKEHME
Crnocobbl UX peLleHns, UCXoast U3 | MOCTaBEHHON Lenw.
OEeVCTBYIOLMX NPaBOBbIX HOPM, WO2yk» — MNpoekTupyeT u BbIGMpaeT onTumarnbHble
UMEIOLLINXCH PECYPCOB 1 crnocobbl peLleHns onpeaeneHHbiX 3a4ad, Mcxoas us
orpaHnyeHui AENCTBYIOLLMX MPABOBbIX HOPM, UMEIOLLIMXCSH PECYPCOB U
orpaHuyeHui u nybnmyHo npeacraensieT pesynbraTtbl
peLleHns KOHKPETHOW 3a4a4m NnpoekTa
3 MK-3 CnocobeH yyacTBoBaTh B W01 rk.s — BoisBRSeT Npu4mHbl BO3HMKHOBEHWS HapyLLEHWN
COBEpLLEHCTBOBAHUA B TEXHOITOMMYECKOM MPOLIeCCe OYUCTKN CTOYHbLIX BOA,
TEXHOMOrN4YecKMx nNpoLieccos n aHanuanpyet 3PPEeKTUBHOCTb NPUMEHAEMbIX TEXHONOMNI
pa3paboTke HOBOro WO2nk.3 — PazpabatbiBaeT nnaHbl MogepHM3aLmm
obopyaoBaHWs € NO3NLNIA 9Hepro- | 06opyAOBaHNSA Y TEXHOMOMMIA OYUCTHBIX COOPYXKEHUI
1 pecypcocbepexeHus n BOL00TBEAEHNS C Y4ETOM HaUMyYLUNX AOCTYMHbIX
MUHMMU3aL N BO3AENCTBUS Ha TEXHOMOrnNn
OKpYXatoLLyto cpegy

Koa n HaumeHoBaHue UHAOUKaTopa
AOCTUXeHUda KoMmneTeHUunun

Pe3ynbTathl 06y4yeHUs (Noka3aTenv oLueHUBaHus)

WO 1yk1 - AHanuamMpyeT NocTaBneHHyo 3agavy
M OCyLLECTBNSIET NOUCK HeoBX0aAMMOW
MHopMauun ang ee peLleHns

3HaeT: noaxoabl K peLlleHno NoCTaBlieHHbIX 3adauy

YMeeT: aHann3npoBaTb NOCTABMAEHHYIO 3a4a4y

BrnageeT: HaBblkaMy NOMCKa MHGOPMaUMK ANg pelleHns 3agad

W02y — PelwaeT nocTtaBneHHble 3agayun,
NCMOonb3ys CUCTEMHbIA NOAXOA, HAa OCHOBE
KPUTUYECKOrO aHanusa u cMHTesa
MHopMaLUn 1 OLEeHNBAET NOCneaCTBUS
BO3MOXHbIX pPELUEHUN

3HaeT: OCHOBLI CUCTEMHOrO NoAxo4a K peLleHnto NoCTaBleHHbIX 3aaauy

YMeeT: OCyLecTBNATb KPUTUYECKUA aHanmns

BnapeeT: HaBblkaMy OL€HKM NOCNEACTBUIN BO3MOXHbIX PELLUEHUI
NoCTaBNeHHoON 3agaym

WO1yk2 — OnpepenseTt (ncxons u3
[AeVCTBYIOLLMX NPABOBbIX HOPM) COBOKYMHOCTb
B3alMOCBSI3aHHbIX 3a4a4, pelleHne KoTopbIX
obGecneynBaeT JOCTUXEHME NOCTaBNEeHHOM
uenu.

3HaeT: nogxofbl K peeHno NocTaBJiIeHHbIX 3agay

YMeeT: onpefensitb B3aMMOCBS3b Mexay 3agavyamu, HeobxoanMbIMK
AnNs QOCTUXKEHUSI NOCTaBIEHHON Lenu

BnapeeT: HaBblkaMy onpeaeneHus 3agaqy HeobxoanmbIxX Ans peLleHnst
NOCTaBNEHHOW Lienu

WO2yk. — MNpoekTupyeT u BoibupaeT
onTMMarnbHble cnocobbl peLleHns
onpefeneHHblx 3agay, ucxoas u3s
OENCTBYIOLLMX NPaBOBbLIX HOPM, NMERLLXCS
pecypcoB 1 OrpaHM4eHun n nyernmyHo
npeacTaBnsieT pesynbTaThl peLleHns
KOHKPETHOW 334341 npoekTa

3HaeT: pas3nunyHble cnoco6bl peweHna onpegeneHHbiX 3agad

YMeeT: BblGUpaTbh Heobxoaumble cnocobbl peLleHns NoCTaBNeHHbIX
3agad

Bnapeet: HaBblkaMy NpeAcTaBnNeHUst pesynbTaToB PeLLeHust
KOHKPETHOW 3afa4yn B NpoeKTe

W01 nks — BeisBRSeT Npu4mHbl BO3HMKHOBEHWS
HapyLUeHWIA B TEXHONOrMYECKOM npoLecce
OYMCTKM CTOYHBIX BOZ, aHanManpyeT
3PPEKTMBHOCTb MPUMEHSAEMbIX TEXHOSTOMMN

3HaeT: COBpPEMEHHbIEe TEXHOJIOMTMN OYUCTKU CTOYHbLIX BOL

YMeeT: onpeaensitb NpUYnMHbl BO3HUKHOBEHMUS HapyLIJeHMVI B
TEXHONOIMM O4YNCTKN CTOYHbIX BO

Bnapeet: HaBblkaMu aHanu3a apHEKTUBHOCTYN NPUMEHAEMbIX
TEXHOMOIMIN AN O4UCTKM CTOYHbIX BOA

WO2nk; — PaspabaTbiBaeT nnaHbl
MoOepHM3auumn obopyaoBaHMS N TEXHONOMUI
OYMCTHBIX COOPYXXEHUI BOAOOTBEAEHUS C
YYETOM Hauny4Lmx OCTYMHbIX TEXHOMOMMN

3HaeT: coBpeMeHHble TeHAeHUMN B 060pyaoBaHNM 1 TEXHONOTUAX
0YMCTHbIX COOPYXKEHMI BOAOOTBEAEHUS

YMeeT: cnnaHnpoBaTth pa3paboTKy nnaHa MoAepHU3aLmum TEXHOMOMUM
OYMCTHBIX COOPYKEHMWA

BnapgeeTt: HaBblkamy pa3paboTky NnaHa MoaepHU3aLmMm TEXHOMNOrMNn
OYUCTHbIX COOPYXEHUN
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2 Tlacnopt (oHAa OLCHOYHBIX CPEACTB MO JUCIUILTHHE

Hpoekc OueHouHbIE cpeacTBa
Ne Pasgensl KOHTpOnupyemowm TexHonorus/npoueaypa
n/n ONCLMNINHBI KOMMNeTeHUMn HanMeHoBaHue NeNe 3agaHmit | oueHku (cnocob KOHTpons)
(nnn ee yactn)
1 TexHonorusa YK-2 GaHk mecmosbix 20-50 BnaHo4Hoe nnu
OCHOBHbIX 3aOaHu1j KOMNbOTEPHOE TEeCTUpoBaHMe
NMPOVN3BOACTB Konnoksuym (6aHk 88-105 BrnaHouHoe TecTUpoBaHue
XUMUYECKON mecmoebix 3a0aHudl)
MPOMBbILLIIEHHOCTU Kelic-3adaHue 106-110 MpoBepka npenogaBartenemM
CobecedosaHue 143-159 KoHTponb npenoaasarenem
(sonipocsl kK 3a4emy)
2 TexHonorus YK-1 baHk mecmoebix 1-19 BnaHo4yHoe TecTupoBaHue unu
OCHOBHbIX I7K-3 3aaaHu1j KOMNbKOTEPHOE TeCTUpoBaHune
npon3eoacTB CobecedosaHue 160-171 KoHTponb npenogaeatenem
HeTEXUMUYECKO (8oripocsl K 3a4emy)
7 Kypcosoli npoekm 131-142 3awwTa npoekTa
NPOMBILLITEHHOCTH Kelic-3adaHue 111-115 MpoBepka NpenoaasaTenem
3 OcHoBbl YK-1 BaHk mecmosbix 1-19 BnaHo4Hoe TecTMpoBaHue nnu
BuoTexHonornyec l1K-3 3adaHul KOMMNbOTEPHOE TECTUPOBaHMNE
KNX NPOLIECCOB CobecedosaHue 172-177, 189-197 |KoHTponb npenopaBatenem
(80MpPOCHI K 3K3aMeHy)
Kelic-3adaHue 116-119 MpoBepka npenogasaTenem
Pegbepam 198-203 KoHTponb npenogasartenem
4 BrnoTtexHonorus YK-2 baHk mecmosbix 20-50, 51-87 BnaHo4Hoe TecTupoBaHue unu
LeneBbIX 1K-3 3a0aHull KOMMNbIOTEPHOE TECTUPOBAHUE
npoAdykros CobecedosaHue 178-188 KoHTponb npenogaeatenem
(80MpPOChI K 3K3aMeHy)
Pegpepam 204-225 KoHTporb npenogaeateniem
Kelic-3adaHue 120-125, 126-130 |[poBepka npenoagasatenem
5 OcHosbl
3KONOrM4yecKomn
BroTEXHOIOrNK

chopMupoBaHMA KOMNETEHLUMIA B NpoLecce 0CBOEeHUsl obpa3oBaTenibHOMN

3 OueHouyHble cpeacTBa Ansa NPOMEXyTOYHON aTTecTauum

TunoBble KOHTPO-NbHbLIE 3aA4aHUA WU UHble MaTepuans.bl, HeobGxoAuMble ONA OLEHKU
3HaHuN, YMEHMﬁ, HaBbLIKOB U (MHM) onbiTa AeATeNIbHOCTU, XapakKTepu3yrouwmnx 3tanbl

3.1 TecTbl (TecToBble 3agaHus)

3.1.1 YK-1 CnocoGeH ocymecTBIATh IMOUCK, KPUTHUYECKUN aHAIM3 W CHHTE3
uH(pOpMaIK, IPUMEHSITh CUCTEMHBINA MOAXO/ JIJIsl PEIICHUs MOCTAaBIEHHBIX 3a/1a4
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3agaHus

Ne

TecToBoe 3agaHue

Bbi6epume oduH omeem

1

UeMm 3aHMMaeTcsa U rge npuMeHsieTcs buotexHonorns?
A. cenekums pacteHumn

B. B cenbckom xo3amncTee

B. cenekuus 6akrepun+

I". cenekums rpudos

[l. B nnLLEBOM NPOMbILLIIEHHOCTH

E. B nnerkon npoMbILLIEHHOCTH

BuoTexHonorus aTo:

1) COBOKYMHOCTb Hay4HbIX OTpacrein, UCNoNb3YLWKUX ycrnexm 6UonorMyeckmx gucuUmMnivH ons
TEXHUYECKUX Lienen

2) KOMNAEKC 3HAHWI O XXU3HWU Y COBOKYMHOCTb HAY4HbIX AUCLMIINH, N3YYaloLLMX XKNU3Hb

3) Buonoruyeckas aucuUMNIMHa, M3yyaroLlas MUKPOOPraHU3Mbl — UX CUCTEMATUKY, MOPEONOrio,
dunsnonorno, GUOXNMmto

4) HanpaBneHue Hay4YHO-TEXHUYECKOro nporpecca, ucnonb3youwee 6uonpouecchbl U 06bEKTbI
ANA ueneHanpaBfieHHOro BO3AeNCTBUA Ha YesloBeKa, XKMBOTHbIX U OKpYKatoLyk cpeay

5) COBOKYMHOCTb MPOMBbILLUIMEHHbIX METOO0B, NCMOJIb3YHLWKNX XNBble OpraHn3Mbl U ounonorunyeckne
npouecchbl Angd npom3BoacTBa NMULLIK, NEKapPCTBEHHbIX CPeACTB U ApYrnx rnojie3HbiX NpoayKToB+

Mepvoa pa3BuTnsi B KOTOPOM KIETKM MUKPOOPraHn3Ma pasMHOXaTCsl C MakCUMarbHOM CKOPOCTbIO:
1) nar-cpasa

2) 3aKkcnoHeHUuanbHas

3) 3ameaneHHoro pocta

4) cTaumoHapHas

5) oTMnpaHus

Mepuog pocTta B KOTOPOM Macca KIeToK B MMTaTeNbHON cpede 4OCTUraeT MaKCUMarnbHOIo YPOBHS U
Korga 4Mcrno OTMEpPLUMX Y aBTONM30BAHHbIX KNETOK NPEBbILLAEeT POCT:

1) nar-cazsa

2) aKCNoHeHUManbHas

3) 3amennieHHoro pocrta

4) ctaumoHapHas

5) oTMupaHus

MpoaykT GuotexHonoruu, obpasyroLLNiCa NPEUMYLLIECTBEHHO BHYTPU KIETOK — Ha3bIBaeTCs. ..
1) 3HAOONPOAYKTOM

2) 3K30MpoaYyKTOM

3) Me30MpPoayKTOM

MprHUMN HEMpPepbIBHOW KyNbTUBMPOBAHWS, NMPW KOTOPOM (DePMEHTALMIO OCYLLECTBNAAIOT B ANMHHOM
Tpybe, B KOTOPYIO C OAHOMO KOHLIA HENPEPLIBHO NOCTYNAlT NUTATENbHbIE KOMMOHEHTLI U MHOKYNST, a U3
OPYroro ¢ TOM e CKOPOCTbIO BbITEKAET KynbTypanbHas XXWAKOCTb, Ha3blBaeTCA

1) NONIHOIO BbITECHEHUA

2) MOMTHOrO CMELUEHUS

3) TypbugoctaTHbIM

4) XxemMOoCTaTHbIM

MpuHUMN HenpepbIBHOW KyINbTUBUPOBAHWNA, NPY KOTOPOM BO BCeN Macce (hepMeHTaLMOHHOro annapara
€030al0TCs OOUHAKOBbIE YCIOBMS, Ha3bIBaeTCS

1) NMOJSTHOTO BbITECHEHWUS

2) NOJIHOrO CMeLUeHus

3) TypbugoctaTHbIM

4) XEMOCTaTHbIM

Bbi6epume HeCKOJIbKO omeemoe

MpownssoacTBa ncnonb3yLme aremMmeHTbl GUOTEXHONOTUN:
1) aBnacTpoeHune

2) npo13BOACTBO NeKapCTBeHHbIX NpenapaToB

3) anekTpoHuKa

4) MalMHOCTpOEHNE

5) nuwieBasi NPOMbILINEHHOCTb

HanpaBneHuns Hay4HO-TEXHMYECKOro Nporpecca ¢ KOTOpbIMM TECHO CBsi3aHa COBPEMEHHas
OuoTexHonorus:

1) apepHas duaunka

2) nudhopmaTuka

3) meguumHa
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4) reHHas NHXeHepus
5) cenbckoe X03AMCTBO

10

OcHOBHbIE Lenu pa3BuTUsS GUOTEXHOMOMMU:

1) 3awmTa oKpyxatoLien cpeabl

2) pewunTb npobnemy knMmaTta

3) peluaTb KOpeHHbIE 3aAaumn cenekumm hnsnyecknx o6bEKTOB
4) peLumnTb Npobrnemy HapoaoHaceneHus

5) pelunTb NPOAOBONLCTBEHHYIO NpoGnemy

11

OcHoBHble obnacTu NnPpUMEeHeHnsA Tpaﬂ,I/ILI,I/IOHHOI7I OunoTexHonoruu:
lerkasa npomMbILLIIEHHOCTb

XXnBotTHoBoACTBO

XMUn4eckada npomMbILLITIEHHOCTb

nuuweBas NPOMbILLITIEHHOCTb

. pacTteHuneBOACTBO

areN=

12

OcHoBOW BUOTEXHOMOMMYECKMX NPOM3BOACTB ABMSAETCS:
1) KyNbTUBMPOBAHME PACTEHUN

2) KynbTUBMPOBaHME MUKPOOPraHU3MoB

3) KyNnbTUBUPOBaHUE KIeTOK XXMBOTHbIX U pacTeHUM
4) KynbTUBMPOBaHWE BOJOPOCHEN

5) KynbTMBUPOBaHUE rpnboBs

13

PocToBble dhasbl Npu KOTOPbIX BO3pacTaeT HeEraTMBHOE BAMSIHUE NIUMUTUPYHIOLLNX (DaKTOPOB:
1) nar-cpasa

2) aKcnoHeHUmaneHas

3) 3amegneHHoro pocra

4) cTaumoHapHasa+

5) otmMupaHue

14

MpenmyLlecTBa NepuoanM4ecKoro KynbTMBUPOBaHNS

1) HMU3Kasi CTOMMOCTb annapaTypHoOro obecneveHus

2) rMoéKoCTb

3) HU3Kas BEPOATHOCTb UHPMLUMPOBaHUA U 3arpA3HEeHUs

4) BO3MOXHOCTb NOAAEPXKAHUA Pa3NUYHbIX yCroBun da3bl pocTta 6uomacchbl U BuocnHTe3a
LeneBoro NpoAykKra

5) NMOCTOSIHHBIN POCT KyNbTypbl

6) NOCTOSIHHas KOHLUEeHTpaums bruomaccol

7) BblCOKasi NPOU3BOAUTENBHOCTb

HM3KMI U3HOC annapaTypHoro obecneyeHus

15

MpenmyLlecTBa HeNPEepPbIBHOMO KyNbTUBNPOBaHUS

1) HM3Kas CTOMMOCTb annapaTypHoro obecneyeHus

2) rMmbKocTb

3) HM3Kas BEPOATHOCTb MHULMPOBAHMWSA U 3arpsi3HeHNs

4) BO3MOXHOCTb MOAAEPKaHUS PasnnyHbIX YCroBuin hasbl pocta bromaccel u GuocnHTesa
LeneBoro npoaykra

5) NMOCTOSAHHbIV POCT KyJbTYypbl

6) NOCTOAAHHasi KOHLIEHTpauusa 6uomacchl

7) BbICOKasi MPOM3BOAUTENILHOCTb

HMU3KMA M3HOC annapaTtypHoro obecnevyeHus

16

HepoctaTkn neproamnyeckoro KyrnbTMBMPOBaHMUS

1) NnocTosiHHasA NOAroToBKa MHOKYNsATa

2) HenpoAyKTUBHOE BPEMSA 3HAYUTENbLHO

3) BbICOKasi cTeneHb U3Hoca o6opyaoBaHus

4) HWU3Kasi NPoOu3BOAUTENbHOCTL N0 GMoMacce M NPoOAYKTY
5) HM3KasA rTMOKOCTb

6) BbICOKME TPebOBaHUS K Cbipbto

7) BbICOKWE KanuTanoBnoXeH s

8) BbICOKasi BEPOSATHOCTb BbIPOXKAEHUS KyNbTypbl

17

HepoctaTkn HenpepbIBHOrO KynbTUBMPOBAHUS

1) NOCTOSAHHAsA NOArOTOBKA MHOKYNATA

2) HEenpoAyKTUBHOE BpeMs 3HaYMTENbHO

3) BblCOKasi CTeneHb M3Hoca obopyaoBaHus

4) HM3Kas NPOU3BOAUTENBHOCTL NO Buomacce u NPoayKTy
5) HU3KaA rMOKOCTb

6) BbICOKME TPeO6OBaHUSA K CbIpbIO
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7) BbICOKME KanuTanoBlOXeHusi
8) BblCOKasi BEPOSITHOCTb BbIPOXAEHMS KyNbTypbl+
18 Llenecoobpa3HOCTb NPUMEHEHNE MEPUOLNYECKOTO KyITbTUBMPOBAHMS
1) ANA CUHTEe3a ManbIX KOJINYeCTB NpoAyKTa
2) npu 6uocuHTE3€ BTOPUYHBLIX MeTabonuToBs
3) onpeaerneHne KNHETUYECKNX napameTpoB
4) ONTMMM3aUMs YCIOBUA BMOCHHTE3A
19 Llenecoobpa3HoCTb NpUMEHEHNE NEPUOONYECKOrO KybTUBMPOBAHMS
1) ONsl CMHTE3a MarblX KONIMYECTB NPOAYyKTa
2) npv BMOCUHTE3E BTOPUYHBLIX METAbONMTOB
3) onpeaeneHne KNHeTU4ECKUX NapaMeTpoB
4) onNTUMM3aLMA YCIIOBUM BUOCUHTEe3a

3.1.2 YK-2  CnocoOeH ompeaenarb Kpyr 3aJad B paMKax IOCTaBICHHOW LENH U
BBIOMpATh ONTUMAJbHBIE CHOCOOBI MX PEIICHMS, MUCXOAS U3 JEUCTBYIOIIMX IPaBOBBIX

HODM,

MMEIOIMXCS PECYPCOB M OTPaHUYCHUN

Ne
3apaH
us

TecTtoBoe 3agaHue

Bbibepume 00uH omeem

20

Mony4yeHne cepHOM KUCNOThbl KOHTAKTHBIM METOAOM OCYLLECTBIISIETCS Ha:
a) TBepAbIX KOHTAKTHbIX Maccax

0) XXMOKUX KOHTAKTHbBIX Maccax

B) okcugamm a3oTta

r) oKcMgamu cepbl

21

KaTtanusaTtopom Ons nosydeHust CEpPHOWM KUCTOTbl HUTPO3HBIM METOAOM SBMASIIOTCS:
a) okcmAabl a3oTa

©) okecnapl cepbl

B) NnaTtuHa

r) okcuabl xenesa

22

Yepes Kakue ctagmm npoTekaeT NPOLLECC MNOSTyYeHMs1 CEPHOM KUCHOTI:
a) napannenbHble

6) nocnepoBaTtenbHoO-NapannenbHbie

B) nocnegoBaTenbHble

r) 6amnacHble

23

K cHwxeHuto, kakoro daktopa NpUBOAUT yBENNYEHUE pa3Mepa YacTul rioTauMoHHOMo KonyeaaHa:
a) TemnepaTypbl

0) paBneHus

B) NPON3BOAUTENLHOCTU

r) KOHUEHTpaumm

24

B pesynbTtaTte, Kakux 4eNCTBUI CHUXXaAETCH B3pbIBOOMACHOCTbL aueTuneHa:
a) pa3baBneHnsa ero Bo3ayxom;

0) pasbaBneHunss KNCNOPOAOM BO3AYXa;

B) pa3baBneHUs UHEPTHLIMU rasaMu UnNu napamu;

r) pas3baBneHns BOOOPOAOM.

25

Kakue KaTann3aTopbl NPUMEHAKT B HACTodLlee BpeMd Ha Nnpon3BoacTBe a30THOW KNCMNOThbI:
a) OOQHOCTyNeH4yaTble

6) AByxcTyneH4aTble

B) TPEXCTYNeH4aTble

r) YeTblpexcTyneHyaTble

26

M3 kakux BeLLecTB nomny4YatoT kapoua Kanbums:
a) oKkcuAaa KanbLus U KOKCa;

6) okcuaa kanbuust U rmapokcuaa Kanbums;

B) rMapoKcuaa KanbLmns U KOKCa;

r) okcuaa Kanbums U Kucnopoga.

27

K yemy npvBoaWT OTCYTCTBME NEpEeMELLVBAHUS KyCKOB Kapbuaa KanbLus:
a) BO3ropaHuio

6) MecTHbIM neperpesam

B) NnaBneHuto

r) OTBEpAEBAHUIO

28

K cybcTpaTtam 2-ro nokoneHus npn 6MocnHTese 6enka OTHOCATCS

18



1) yrneBogbl

2) Xuagkue yrnesogopoabl
3) raszoobpasHble yrneesogopoabl
4) yrnekucnorta
29 YKaxuTe TUn adpoTeHKa, yKaszaHHOro Ha cxeme / ;
a) a3pOTeHK-BbITECHUTESb 2
6) aspoTeHK-cMecuTenb N
B) a3pOTEHK C paccpefoTo4eHHbIM BAOMb
COOPY>KEHWUS BIMYCKOM
30 Harpyska Ha aKTUBHbIN MN B BbICOKOHArpyXaemMoM adpOTeHKe COCTaBifeT...
1) 500 wmr/(r-cyt) v 6onee 3) 65-150 wmr/(r-cyT)
2) 150-500 wr/(r-cyT) 4) wmeHee 65 wmr/(r-cyT)
31 3Ha4eHne MNoBOro MHAEKCa XOpOLUO OCedaloLLero akTMBHOIO una HaxoguTcd B npegenax...
1) 140-200 cm?® /r 2) 20-50 cm?® /r 3) 60-150 cm®Ir 4) 90-120 cm?® /r
32 YKaxuTe TUn a3poTeHKa, yKasdaHHOro Ha cxeme ]
a) ad9pOTEHK-BbITECHUTENb R
6) aspoTeHK-CMecuTenb —2 L5,
B) a3pPOTEHK C paccpefoTO4YeHHbIM BAONb
COOPYXEeHNS BNYCKOM
Bbibepume HeCcKOJIbKO 0imeemos
33 Mpon3BoACTBO CEPHOM KMCMOThI OCYLLIECTBNAETCA CrieayroWmMMmM MeETOAAMU:
a) CepHUCTbIM
6) HATPO3HbIM
B) KOHTAKTHbIM
r) GECKOHTAKTHbIM
34 MeTofbl NONy4YeHNa CepHON KUCMNOTbI OTAINYAOTCSA NO cneaylowmnm napaMmeTpam:
a) Temneparype
0) kaTanusaTtopy
B) 4aBMEHUIo
r) Cbipbto
35 C nomoLublo, Kaknx annapaToB NPOBOASAT O4UCTKY OBXMroBoro rasa:
A) pyKaBHbIN aNeKkTpounbTp
D) UMKNOH
B) CyXOW aneKkTpounbTp
I) MOKpbI 3NeKTpodUNbLTP
1) BUXPEBbIE MbIIEYNIOBUTENN
36 XuMun4yeckasa cxema Npoun3BOACTBa CEPHOWN KUCMOTbI BKIOYAET CrieayroLmMe XMM1UYeckue npoLeccsi:
a) oKMcneHue NMpuUTa KUCIOPOAOM Bo3ayXxa
0) B3aMMOAeNCcTBME OMOKCHaa Cepbl C BOOOW
B) B3auMogenCcTBME TPUOKCUAA cepbl C BOAOWM
I) OKMCMEeHNe TPUOKCMAA Cepbl Ha KaTanm3aTope
A) OKMCneHue ANOKcHuaa cepbl Ha KaTanusartope
37 Mo npuHUuny oTBOAa Tenna aueTuneHoBblE reHepaTopbl ObIBAIOT:.
a) reHepaTopbl «BAXXHOroy» TUNa;
6) reHepaToOpbl KMOKPOro» TUNa;
B) reHepaTopbl «NepecyLleHHOro» TUna;
r) reHepaTopbl «CyXOro Tunay.
38 [nsa Kkakux Lenen ncnonb3yeTcs a3oTHas KucnoTa:
a) nony4YyeHne MUHepanbHbIX yaobpeHnn
6) NPon3BOACTBO PE3UHBI
B) Nony4yeHue B3pbIiBYaTbIX BelleCTB
r) nony4yeHne CUHTETUYECKUX KpacuTenewn
39 Kak genarcs reHepaTopbl «MOKPOro» Tvna no crnocoby 3arpy3ku peareHToB:
a) «kkapbupg B Bogy»
0) «BOoAa Ha kKapoma»
B) 6ECKOHTaKTHbIE
r) KOHTaKTHble
40 Kakne kaTanusaTtopbl NPMMEHSOTCA NPU NPOU3BOACTBE a30THOW KUCHOTHI:

a) nnaTtuHa
0) cnnaBbl NNaTUHbLI U poausA
B) OKCUAbI Xene3a U HuKens ¢ Aob6aBkaMu OKCUAOB MapraHua u kobanbrta

F) OKCUAbI Xenesbl ¢ JobaBkaMy OKCUMAO0B Kanus
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41

KakoBbl HegocTaTky NIAaTUHOBOMO Katanusaropa:
a) poporoBu3Ha

0) oelweBusHa

B) Nnerkasi oTpaBnsieMocTb sgamMm

r) He BO3MOXXHOCTb pereHepaumm

42 [ns kakmx uenen ncnonb3yeTcsa asoTHas KucnoTa:
a) nony4yeHue MMHepanbHbIX yaoopeHun
6) NPon3BOACTBO PE3UHBI
B) Nony4eHue B3pbIiBYaTbIX BeLLECTB
r) nony4yeHne CUHTETUYECKUX KpacuTenewn
43 OT Kaknx bakToOpoB 3aBMCUT CKOPOCTb peakumn pasnoXeHusa kapbvaa kanbumsi:
a) TemnepaTypbl;
6) MFHTEHCUBHOCTM NepemMeLUNBaHNS;
B) OT pa3mepa Kapouaa Kanbuus;
r) NPUCYTCTBMS NPUMECEN.
44 BuoaHepreTuka nsy4aeTt n UCNOMb3yeT:
1) yBernuyeHne Yncra Konum HyXHoro reHa
2) ©enku, npoayuupyemMble GakTeprusaMm Unm 4poxokaMmn U UCMonb3yeMble B MULLEBBIX LIENsIX
3) 3anacbl 3HepruM B pacTUTENbHOM NOoKpoBe 3emnu
4) anbTepHaTUBHbIE NCTOYHUKU SHEPrumn
5) HU3KOMOIEKYNSAPHbIE OpraHM4YecKue CoeAMHEHUS!, UCNOSb3yeMble B 3HEPreTUYeCKUX Lensax
45 OcHoBHble NpeumyLLiecTBa MUKpobuonornyeckoro cnocoba nepes Apyrumu cnocobamy COCTOmUT:
1) B npocToTe
2) B BbICOKOM BbIXxoAe LiefieBoro npoaykra
3) B AelueBun3He
4) B nony4yenunn L-n D-n3omepos
5) B nony4yeHuu TonbKo L-nsomepoB
46 K BroxmMmmnyeckMMm Metogam OYUCTKM CTOYHbIX BOS OTHOCAT
1) aHaspobHoe cOpaxuBaHue 4) O4MCTKa CTOUHbIX BOA B a3pOTeHKax
2) Koarynaumsi 5) nonsa ¢duvnbTpauun
3) ocaxgeHue 6) dnokynsaums
47 K HegocTaTkamM MCNonb30BaHNst BUONOrMyeckux NpyaoB 1 nonev unbTpauum oTHOCAT
1)  BbICOKME 3KCNyaTaunoOHHbIE pacxoabl 5) Heo6xo0AMMOCTb NOCTOAAHHOIO KOHTpONA
2) Ce30HHOCTb OYUCTKU YPOBHSA TPYHTOBbIX BOA
3) 3HauuTenbHble 3Hepro3aTpaTbl 6) 3HauuTenbHasA 3aHMMaemas nnowaab
4) manasi nponyckHasi CmoCOBGHOCTb
48 AspobHas 6uosiornveckas OYUCTKA CTOYHbLIX BOA, WM MUHEpanu3aumsa opraHudeckux
3arpAsHuTenein, B 3aBMCUMMOCTM OT ObbeMa CTOKa, BMAA 3arpA3HUTENEN U KOHEYHbIX Leneu
MOXeT OCyWecTBAATbLCSA
1) B GMonoruv4yeckux npyaax 4) B 6GModunbTpax
2) B a’poTeHKax 5) B MeTaHTeHKax
3) Ha nonsax ounbTpaumm
49 BakTepunanbHoe BbilenaynBaHne NPUMEHSIOT ANt U3BMEYEHUS:
1) nnaTuHbI
2) cBMHUA
3) megn
4) anioMuHus
5) Hukens
50 V3 npeanoxeHHbIX BbibepuTe TOMNbKO HE3aMeHMUMbIe ANns YerioBeKka aMUHOKNCIOThI
1) nenuvH
2) TPEOHUH
3) anaHuH
4) rIoTaMuH
3.1.3 MK-3 CnocobeH y4yacmeoeamb 68 COBEPUIEHCIMNB08aHUU MEXHO/I02UYeCcKUX npoyeccoes u

paspabomke Hoeo20 ob6opydoeaHusi ¢ no3uyull 3Hep2o- U pecypcocbepexeHuss U MUHUMU3ayuu
e030elicmeusi Ha OKpyXarouyo cpedy

Ne

3agaHund

TecToBoe 3agaHve

Bbi6bepume o0uH omeem
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51 Kakune ycroBus npouecca nepepaboTku HepTu HeobxoauMbl Anst NPeAoTBpaLLEeHNs TEPMUYECKOro
pPa3noXeHUs:
A) Bakyym
B) atmocdepHoe faBneHue
B) P=5 MIa
IN) Temnepatypa Huxe 150°C
52 Yto genatoT ¢ HedTbIO Ha YCTaHOBKaxX ee NepBUYHON NepepaboTku:
A) pasgenstoT Ha asbl
B) kpuctannuayiot
B) pasgensiloT Ha hpakummn
53 YTo aBNnseTcs JOCTOMHCTBOM CXEM ABYKPATHOIO McnapeHus HedTu:
A) TexHOnorn4yeckas ru6KocTb
B) HeBbICOKME aHepro3aTtpaThbl
B) MArkme TemnepartypHble peXnMBI
') oTCyTCTBME CreumanbHOM NOAroTOBKM HEpTH
54 [ns kaknx uenen ncnonb3yeTcst Cyxoun ras:
A) ne4yHoe TonnuBo
B) MmoTOpHOE TONNMBO
B) 6biToBOE TONNMBO
IN) cbipbe Ans HePTEXUMMUYECKOTO Chipbst
55 Y Ha pucyHke npegcraBneHa cxema peanusauum BUoTeXHONOrmYeckoro
npouecca MeTodoM rmybrnHHOro aspobHOro KynbTMBMPOBaHUS
1 1) BapboTaxkHbIN
a ||| 2) rasnudTHLINA
s HH 3) TpybuaTbliii
i 4) IKEKLMOHHbIN
5) CTPYMHbIN C Nagalolen cTpyen
2
56 Kakas amynbcus yawe Bcero obpasyercsa B HedoTu npu ee Jobblye:
A) rmapodunbHas
B) rmgpocdobHas
B) rmgpodobHo-ruapodunbHas
N rmgpodmnbHo-rnagpodobHas
57 K 1-1 rpynne npoayKToB GMOTEXHONOMMN OTHOCAT:
1) 6uomacca
2) nepBuYHbIE METABONUTDI
3) BTOPMYHbIE METAbOoMNMUTLI
58 depmeHTbI, 0bpasyoLmecs He3aBUCMMO OT NPUCYTCTBUSA MHOYKTOPOB B NUTaTeNbHOW cpeae
A) KOHCTUTYTUBHbIE
B) uHayunbenbHble
B) annoctepuyeckue
59 WHaykums depmeHTa — aTo
A) yMeHbLLIEeHne CKOPOCTU CUHTE3a (hepMeHTa B NPUCYTCTBUN MHOYKTOpPA
B) yBenunyeHue cKopocTu cMHTe3a hepMeHTa B NPUCYTCTBUN MHAOYKTOpA
B) yMeHbLUeHMe CKOPOCTH pasnoXeHns oepMeHTa B NPUCYTCTBUMU MHAYKTOpa
60 MpOoMbILLNEHHBIM METOAOM KyTNIbTUBUPOBAaHWUSI NPOAYLIEHTOB aHTUOUOTUKOB SBNAETCH:
1) nepnognyeckasa pepmeHTauus
2) rny6uHHas chepmMeHTaums
3) noBepxHoCTHas oepmeHTauus
4) HenpepbiBHasA depMeHTaums
5) maccoobmeH
61 Kakne 3 Ononormueckux areHToB Hanbosee MHUPOKO IPHUMEHSIOTCS B OHOTEXHOJIOTHU ?
a) MMKPOOHbIE KINeTKu B) pacTUTENbHbIE U XXMBOTHbIE TKaHU
0) depmeHThI r) BUpYycChl
62 MeTaHTeHK — 3TO anmapar il epMEHTAIIH, 1T pealln3alin mporecca
a) aHa3poOHOro KynbTUBMPOBaHUSA B) adpoBHOro rmyBGuHHOIo KynbTUBUPOBAHMSA
0) a3pobHOro NOBEPXHOCTHOIO KYNbTUBUPOBaHUS
Bbibepume HeCKOJIbKO 0meemoes
63 Ha kakne dpakumu, Boikunawwme go 350 °C, genutcs HedThb:
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A) 6eH3MHOBasA
B) kepocnHoBas
B) ausenbHasn
I masyTt

[) rasonnb

64

Kakne npogyKTbl BbIXOOAT U3 PeKTUUKALMOHHON KONOHHBLI Npu nepepaboTke HedTu:
A) yrneBogopoaHble rasbl

B) 6eH3uH

B) kepocuH

I aM3enbHoe TONNMBO

0) masyTt

E) ryapoH

65

Ha kakue rpynnbl, OTHOCSILLIMECS K psgy YINeBOAOPOAOB, KnaccudmumpyeTcs HedTb:
A) napacduHoBble

B) HadbTeHOBbLIe

B) apomatuyeckue

N onecduHoOBbLIE

66

Mo Kaknum Npu3aHakam NoApasfensitoTcs PekTUUKALMOHHBIE KOMOHHBI:
A) no Ha3HauyeHuUIO

B) no cnocoby mexcTyneH4YaTon nepegayv XuaKkocTun

B) no KOHCTPYKUMOHHBIM OCOOEHHOCTAM

) no cnocoby opraHu3auum KOHTaKTa NaporasoBou U Xxuakon cas

67

Kakne coegnHeHus, cogepxawmecs B HehTU OTHOCATCS K KUCNOPOACOAEPXaLLUM:
A) HedpTAHBbIE KMCNOTBI

B) cnoxHble acumpbl

B) cheHONDI

M cnupTbl

68

Kakune Buabl neperoHkn Hedptu ObiBatoT:
A) nepvognyeckas

B) HenpepbiBHas

B) npocTtas

) cnoxHas

69

Kakue BeluecTBa ABNSAIOTCS IMynbratopamu:
A) conun opraHnyeckux KMcnotT

B) yacTuubl rMuHbI

B) MuMHeparnbHble KUCHOTbI

I okucnbl meTannos

70

MMmmoObunmaaums KneTok npoayueHToB LernecoobpasHa B criyyae, ecriv LeneBon NpoayKT:
1) pacTBOpPUM B Boge

2) He pacTBOpUM B Boae

3) pacTBOpUM B KyJbTyparibHOMN XXUOKOCTU

4) aBnseTca Gruomaccom KneTok

5) noKanM3oBaH BHYTPW KNETKM

71

Llenamun nmmobumnmsaumm dhepmeHToB B GMOTEXHONOrMYECKOM NPOM3BOACTBE SABMAKOTCSA:
1) noBbiWeHWe yaenbHOM akTUBHOCTU

2) noBbiweHNe cTabUNbLHOCTH

3) pacwmpeHune cybcTpaTHOro cnekTpa

4) MHOrokpaTHoOe ucnonb3oBaHue

5) 3KOHOMNYHOCTb

72

K 6uonormyecknm areHTam OTHOCST:
MUKPOOGHbLIE KIeTKU
¢depmMeHTbI

TKaHU

cybcTpaThl

mMeTabonuTbl

AP WN -~
e o = — ~—

73

BroobbekTbl MCNonb3yeMble B BUOTEXHOMOIMK:
1) 6akTepumn

2) Hu3wwue rpudsI

3) KynbTypbl KNETOK
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4) nnasamugpbl
5) chepmeHThI

74

K nepBuyHbIM MeTabonmMTam OTHOCAT:
1) aMWHOKUCIOTbI

2) BUTaMMHbI

3) opraHuM4eckue Kucnotbl

4) cepmeHThI

5) AHTUOMOTUKM

6) ropMOHbI pocTa

75

BTopuyHble meTabonuTbl:

1) aMUHOKUCTIOTh!

2) BUTaMWHbI

3) OopraHnM4eckue KUCroThbl
4) doepMeHTbI

5) AHTUOMOTUKN

6) ropMOHbI pocTa

7) TOKCUHbI

76

OnemeHTbl NUTaTenbHON cpeabl, OTHOCSLLMECS K MUKPO3fIEMEHTaM;
1) asot

2) kobanbT

3) yrnepog

4) monu6aeH

5) docdop

77

OneMeHTbl NUTaTENbHOW cpeabl, OTHOCALUMECS K MaKpO3neMeHTaM:
1) asoT

2) UMHK

3) yrnepopn

4) 6op

5)docop

78

Lienamu ummobununsaumm pepmeHToB B BUOTEXHONOrMYECKOM NPOU3BOACTBE ABMSIOTCS:
1) noBbIWEHWE yaenbHOW akTUBHOCTU

2) noBbIWeHNe CTabUNbLHOCTH

3) paclumpeHne cybcTpaTHOro cnekTpa

4) MHOrokpaTHOe ucnonb3oBaHue

5) 3KOHOMNYHOCTb

79

OKOHOMUYECKOE NPEMMYLLECTBO BUOTEXHOOMMYECKOro NPON3BOACTBA, OCHOBAHHOTO Ha
MMMOBUNN30BaHHbIX BoobbeKTax, Nnepen TPaaNLMOHHLIM 00YCNOBMNEHO:

1) MeHbLWIKMMK 3aTpaTamMu Tpyaa

2) bonee OeLleBbIM CbIpbEM

3) MHOrokpaTHbIM Ucnonb30BaHNeM 6Moo6bLEeKTa

4) yckopeHneM Npoun3BoACTBEHHOIO npouecca

5) npeacka3syemMoCTbiO pe3ynbTaToB Ha KaXgou NPou3BOACTBEHHOM CTaguun

80

dakTopbl 3amMeansowme BUOXMMUYECKNE peakuumn Npu pocTe KynbTypbl MMKPOOPTraHN3MOB:
1) cocTaB n KOHLEHTpauus NMTaTeNbHbIX BELLECTB

2) KOHUEHTPaUMs NpoayKTOB N MHIMBUTOPOB

3)pH

4) Temnepartypa

5) razoobmeH

81

[N NPOMBILLNEHHOTO KYNbTUBUPOBAHUA MUKPOOPraHU3MOB HeoBXoanMo:

1) ctepunusoBaTtb 6MopeakTop, KOMMNOHEHTLI CpeAbl, a3PUPYyeMbIiA BO3ayX
2) perynupoBaThb peXxuMbl NeHoo6pa3oBaHUs

3) co3paTb NoAXoAsALLYI0 NUTaTeNbHYI0 cpeny

4) oTBECTU NULLHEE TENso

5) BBOOWTb NOBEPXHOCTHO-aKTVBHbIE BELLECTBA

82

OCHOBHbIMW MPUHLIMNAMW COCTaBIIEHUS PELIENTYP NUTATENbHbIX CPea, ABMSITCA:

1) BbIGOp Hanbonee onpaBAaHHbIX B 3KOJIOTM4€CKOM YU 3KOHOMWYECKOM OTHOLLUEHUU
KOMIMOHEHTOB

2) ypoBneTBopeHne h1u3norormyecknx NnoTpedHOCTen MMKpoOopraHuama

3) KOHLEeHTpaLMs OCHOBHOIO CbIpbs onpeaenseTcs ¢ y4eToM koaddmumeHTa ero KOHBepcum
4) Bpems pocTta bromaccbl MMKpoOOpraHuama

5) KOHLEHTpaLms KNeTok

83

[MapameTpbl, NoABEprarLLnecsa KOHTPO B BropeakTopax:
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1) koadbcpuLMeHT 3anonHeHnsA

2) MOLLHOCTb MeLuanku

3) KONIMYECTBO PACTBOPEHHOIO a3oTa

4) KONM4YeCcTBO PacTBOPEHHOro Kucnopoaa
5) noTpebneHue rnOKo3bI U a3oTa

84

TexHonornyeckue ctagnm, UCMosb3yLLMECS B TEXHONOMMYECKOW cxeMe BUOTEXHOMNOrMYecKux
NPON3BOACTBE:

1) nogroToBKa noceBHOro Matepuana

2) nogroToBKa NUTaTenbLHON cpeabl U 060pyAOBaHUA

3) 6buocuHTe3

4) nHakTMBauus

5) ouncTka u BblgeneHue

85

lMuTaTtenbHble cpeabl LWMPOKO UCMOMb3yeMble B OMOTEXHONOMMYECKNX MPON3BOACTBAX:
1) OQHOKOMMOHEHTHbIE

2) KOMNJIEKCHbIe

3) xuakue

4) cuHTeTUYECKMNE

5) NNoTHbIE

86

TexHonornyeckne ctagum UCMNONb3YLLNECS NPU NPOMBILLIEHHOM MONyYeHUU (PepMEHTOB:
1) KynbTMBMpPOBaHUe NpoayLeHTa

2) ouncTKa KynbTypanbHOW XXUOKOCTH

3) ocaxxgeHue

4) ouncTka

5) paszgenexne

87

HepocTaTku npumMeHeHnst BUONoOrM4ecknx MeTo40B O4YMCTKN OTXOOSALLMX ra3oB
1)  Hum3kast 9P EeKTBHOCTb OYNCTKM
2)  CNOXHOCTb B 3KCMyaTaumm
3) Heob6xogMmoCTb NpeABapUTENILHOIO yBnaXxHeHus rasa (ao 90 %)
4) TpeboBaHMUA K NOCTOSAHCTBY COCTaBa OTXOASLMX ra3oB
5) 4yBCTBUTENbLHOCTb K U3MeHeHuto pH

3.2 Konnokenym (TecToBble 3agaHusl)

3.2.1 YK-2 CnocobeH omnpenensTh Kpyr 3ajJad B paMKax IOCTaBJICHHOW IENH U
BBIOMpATh OINTUMAJbHBIE CHOCOOBI MX PEIICHMS, HUCXOAS U3 JIEUCTBYIOIIUX MPaBOBBIX
HOPM, UMEIOIIUXCSI PECYPCOB M OTPAHUYCHUN

Ne TecToBoe 3agaHue
Bonpoca
Bbi6epume 0QuH omeem
88 Kakasi u3 ckopocTen peakLmin onpeaenseTt CKOPOCTb BCEro npouecca nonyYyeHns a3oTHON KUCNOThI:
a) oKMcneHMe ammMuaka o okcuaa asoTa
0) okucneHnsi okcuaa a3ota B AMOKCUA a3oTa
B) abcopbumsa anokcuaa asoTa Bogomn
r) OKMCNEHNe AMoKcuaa asoTa 4o YeTblpexokcmaa asoTa
89 [lo KaKol KOHUEeHTpauuMmn ynapueatoT pa3baBreHHy CePHYHO KUCTOTY:
a) 90-92 %
6) 88-90 %
B) 92-94 %
r) 94-96 %
90 B yem 3aknoyaeTca CyLHOCTb NPSIMOro CMHTE3a a30THOM KUCIOThI:

a) YeTbIpexokcua a3oTa B3auMoOgenCcTBYeT C BOAOW
0) ouokcug a3ota B3anmMogencTByeT ¢ BOOON

B) oKCuA a3oTa B3anMOLENCTBYET C BOAOW

r) YeTbIpex oKcug B3anMOAENCTBYET C BO3AYXOM
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C obpasoBaHMeM, Kakoro BeLecTBa NPOMCXOaUT pacTBOPEHNE ANoKCHaa a3oTa B KOHLEHTPUPOBAHHOM
a30THOW KUCHOTE:

a) HUTpooneyma

6) YeTblpexokcmaa a3oTa

B) OuokcMaa asoTa

r) @30THOW KMCNOThI
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92 Kakne BellecTBa 00pa3yoTcs Npu pasnoXxeHun kapbuaa Kkanbums BoAOW MO 9K30TEPMUYECKON peaKunu:
a) yrnepog n okcna Kanbums
0) aueTuneH U rMAPOKCUA Kanbums
B) BOA4A U M'MAPOKCUA KanbLms
r) aueTuneH 1 Boga
93 Kakoe BellecTBO obpasyeTcs Ha Kyckax kapbuga npu oTCyTCTBUMN NepeMELLNBaHNS:
a) crion Bogopoaa
6) cnow okcuaa kanbLus
B) CIIOW U3BECTHU
r) cnoun aueTurneHa
94 B kakon NpOMBbILLIIEHHOCTU UCNONBb3YETCA N3BECTb — MyLLOHKA:
a) XMMUYECKON
6) meTannypruyeckomn
B) CTpOUTENIbHOMN
r) ropHogo6bIBaKOLLEN
95 Yem oTnmyaeTcs npoLecc NonyyYeHns CepHOM KUCNOTbl KOHTAKTHbIM METOAOM U3 3fIeMeHTapHON cepbl
OT npoLiecca Nony4eHns1 CEPHOM KUCIOTbI U3 (PrIOTaLMOHHOIO KonyeaaHa:
a) oTcyTCTBYeT CTaAUA OYUCTKM CEPHUCTOro aHrMapmuaa ot Nbinn
0) oTcyTcTBYET CTagmsa abcopbLumm Tpuokecnaa cepbl BOOON
B) OTCYTCTBYET CTausi OKUCNEHUS AMOKCKUAA CEPbI B TPMOKCUA Cepbl
r) NPUCYTCTBYET AOMONHUTENbHAsA CTaanusi OYUCTKM CEPHUCTOrO aHrmgpuaa oT nbiau
96 Kakon kaTanusaTop NPUMEHSIETCS B MPOMbILLIIEHHOM NPOW3BOACTBE CEPHOW KUCIOTbI:
a) BaHaauMeBasi KOHTakTHada macca (cogepxawasa 1 % V.0s)
0) BaHaaMeBasi KOHTaKTHasi Macca (cogepxawasn 7 % FeO)
B) BaHaaMeBas KOHTaKTHasa Macca (cogepxawas 5 % Fe,03)
r) BaHagueBas KOHTaKTHas macca (cogepxawas 7 % V20s)
Bbi6epume HeCcKOJIbKO 0imeemoes
97 C obpa3soBaHueM, Kaknx BELLECTB UOET pasfioXeHne a3oTUCTON KNCHOThI:
a) yeTblpexokcuaa asoTa
6) BOAbI
B) OKCuAaa as3ora
r) a30THOW KUCNOThI
98 Kakvnmmn cnocobamy MOXXHO CKOHLEHTPUPOBaTL pa3baBreHHy a3oTHYIO KUCIOTY:
a) KOHLEeHTpMpPOBaHUEM B NPUCYTCTBUM CEPHOMN KUCMOTbI
6) KOHLEeHTPUpOoBaHMEM B NPUCYTCTBUN HATPATa MarHus
B) ynapmBaHueM pa3baBneHHON a30THOM KUCHOTbI
r) KOHUEHTPMPOBAHNEM B MPUCYTCTBUM cynbdaTa MarHms
99 OT Kakux pakTopoB 3aBMCUT CKOPOCTb peakuun pasnoxeHus kapbmaa kanbums:
a) TemnepaTypsbl
6) MHTEHCUBHOCTU NepeMeLUMBaHusA
B) OT pa3mepa kap6uaa Kkanbums
r) NpUCYTCTBUS NpUMecem
100 Mo npyHuuny oTBOAa Tenna aueTUneHoBbIE reHepaTopbl bbiBatoT:
a) reHepaTopbl «BMAXHOTO» TUNa
0) reHepaTopbl KMOKpOro» TMna
B) reHepaTopbl «NepecyLEeHHOro» Tmna
r) reHepaTopbl «CyXOro Tuna»
101 Kakne BellecTBa 00pa3yoTcs Npu pasnoxeHun kapbuga kanbLms BOJOW:
a) wnam
0) n3BecTb-NyLIOHKa
B) U3BECTKOBOE MOJIOKO
r) kKapbug Kanbums
102 Mo Kakum HanpaBneHNsiM MOXEeT UATK YCOBEPLUEHCTBOBAHME NPOM3BOACTBA CEPHOW KUCMNOThI:
a) yBennyeHue nasneHus npu okucneHum SO; B SO;
6) 3ameHa Bo3ayxa KUCIIOPOAOM
B) YMeHbLUEeHNE AaBneHus npu okmcrneHnn SO, B SO;
r) yBenuyeHne temnepaTypbl npu okucrneHun SO, B SO;
103 C nomoLLbio, KaKMX annapaToB NPOBOAAT OYUCTKY OOXUIOBOro rasa npu NpOM3BOACTBE CEPHOWM KUCMOTLI:

a) pyKaBHbI 3NeKkTpodUnbTp
0) UMKNOH

B) CyXOM aneKTpounbTp
) MOKpbI 3NeKTPOUIbLTP
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4) BUXpEBbIE NblNeynoBuTenu

104

Mpon3BOACTBO CEPHOM KUCMOTbI MOXHO pasfaennTb Ha CreayroLlme OCHOBHbIE CTaaum:
a) nony4yeHue aMokcuaa cepbl

0) nonyyeHne nupuTta

B) OYMCTKa ra3a oT npumecem

r) abcopbuums anokcmaa cepbl

[) OKucrneHue gMoKcuaa cepbl Ha KaTanusarope

e) abcopbumsa Tpuokcuaa cepbl

105

Mpu KaK1X YCNOBUSX KOHLEHTPALMSA a30THOW KUCMNOTbI yBENMYMBAETCS:
a) NOHWXKEHVe napumnansHoOro AaeneHns AMokcuaa asoTa

6) noBblWeHWe NapunanbHOro gaBrieHUs AMoKcuaa asoTa

B) NOHMXXeHMe TeMnepaTypbl

r) NOBbILLEHME TeMMepaTypbl

3.3.

3.3. Kenc — 3agaHus (kK 3a4ety)

1 YK-2 CnocobeH onpedesiimb Kpye 3ada4 8 paMKkax nocmaeJsieHHoU uenu u ebibupamb

onmumarbHble cocobbl UX peweHusl, ucxodst us delicmeyroWUxX NPaso8bLIX HOPM, UMEIOUUXCS Pecypcos
U ogpaHu4eHull

3adaHue: 1aTh Pa3BCPHYTHIC OTBCTHI HA CICAYIOIINC CUTYAIIMOHHBIC 3a/IaHUA

Homep
Bonpoca

TekcT 3agaHus
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chTyalJ,Vlﬂ. Bbi pa6OTaeTe NHXEeHEePOM Ha XMMN4YECKOM NMpon3BoaCcTBeE.
3a,anVIe: ,D,ﬂﬂ MWHMN3aLnmn BO3ﬂ,e|ZCTBV|ﬂ npon3BoACTBa Ha OKPYyXXakLyr cpeny HavallbHUK CMEHbI
nan 3agaHue paccyntaTtb BblXo4d 3TaHOsIa, eClin Ha nony4yeHune 1 T 3TMNOBOrO cnupTa 3aTpa4vyeHo 0,69 T
aTuneHa. Peakuums npouecca umeeT BUZ,

C.H.; + H,O C,HsOH

MonsipHble Maccbl eewjecme pasHhbi:

M(C.H,) = 28 ke/kmonb, M(C.HsOH) = 46 ka/kmonb
Teopemu4ecku u3 690 k2 amusieHa MO)XHO MoJTy4Yumb
Mumeop= 690%46/28 = 1134 k2

Mpakmu4eckul ebix00 amaHo/1a pageH

@ = Mopacm / Mmeop*100 % = 1000 / 1134 *100 = 88 %
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Cutyaums. Bbl paboTaeTte nHxeHepoM Ha XMMUYECKOM NPOU3BOACTBE.
3apaHue: [Ina MMHMMM3aumMm BO3AENCTBMSA MPON3BOACTBA Ha OKPYXaloLLyH0 cpeay HayanbHUK CMEHbI
Aan 3agaHve paccyuTaTb CTeNeHb NpeBpaLleHns a3oTa B ammuak. MaccoBas gonsi asota B KAMEHHOM
yrne coctasnset 1,7 %. B npouecce kokcoBaHusa 1 T yrnsa nonyyeHo 4,5 kr ammmaka. Peakums
npouecca umeet Bz

N, + 3H, NH3

MonsipHble Maccbl eeujecme paeHbl:
M(N;) = 28 ke/kmonb, M(NH;) = 17 k2/kmonb
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B 1 m yans codepxxumcsi 1000%0,017 = 17 k2 asoma

Ha nony4yeHue 4,5 k2 ammuaka 6b1710 3ampa4yeHo azoma
my; = (4,5%1*28) /(2*17) = 4 ke

CmeneHb npespawjeHue azoma

Xn2 = Mupopeaz/Muas = 4/17*100 = 23,5 %
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Cutyaums. Bl paboTaeTte nHxXeHepoM Ha XMMUYECKOM NPOU3BOACTBE.

3apgaHue: [1ns MMHMMU3aLMN BO3AENCTBMSA NPOM3BOACTBA Ha OKPYXatoLLyto cpealy HavyarnbHUK CMEHbI
Aan 3agaHue paccuvTaTb NPOU3BOAUTENBHOCTb KONTOHHbI U MIHTEHCUBHOCTL OKUCNEHUs napadguHa. B
KOMOHHY AN OKUCNeHns TBepaoro napaduHa sarpyxatot 40 T napacduHa, KoTopbiv 3aHuMaeT 75 %
ob6beMa KonoHHsbI (BbicoTa 10 m, anameTp 2,5 m). lNpouecc okncneHmsa anartca B cpegHem 18 u.

O61bem okucnumesnbHOU KO/TOHHbI Pa8eH:

V = (m*D*H)/4 V =(3,14 *2,5°*10)/4 = 49 »*

MMone3Hbili 06BeM KonoHHbI cocmaaum Vi, = 0,75*49 = 36,8 m*
lpou3zeodumesibHOCMb KOJIOHHbLI cocmaesisiem
I1=(40*1000)/18 = 2222,2 ka/4

UHmeHcusHOCMBb npouyecca okucreHus1 napaguHa:

1=11/ Vo, =2222,5/ 36,8 = 60,4 k2/M°y
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Cutyaums. Bl paboTaeTte MHXeHepoOM Ha XMMUYECKOM NPOU3BOACTBE.
3apgaHue: [1ns MMHMMU3aLMN BO3AENCTBMSA NPOM3BOACTBA Ha OKPYXatoLLyto cpealy HavyarnbHUK CMEHbI
[an 3afaHve onpeaenvTb CenekTUBHOCTL NpoLiecca Nuponusa metaHa. Muponuay noaseprnn 1500 m*
MeTaHa, cTeneHb npeBpaLlleHs MeTaHa coctasuna 60 %, macca aueTuneHa B NpoayKTax nuponuaa
coctanseT 400 kr. YpaBHeHWe peakuum MMeeT BuA;

2 CH, C,H, + 3H,

O61beM npeepaweHHO20 MemaHa cocmaeJsisiem

1500%0,6 = 900 m*

Teopemuy4ecku 603MOXHYIO Maccy ayemusieHa 6 pacqdeme Ha npeepauwjeHHbIl MemaH
onpedensirom ucxodsi U3 CMexuoMempuYyecKux Ko3huyueHmoe ypaeHeHus

2*22,4 M* CH, - 26,0 k2 C:H,

900 m®* CH,; -m k2 C:H,

m = (900*26)/(2*22,4) = 522,77 ke

CenekmueHocmb npouyecca cocmasessiem

B =400/522,77 = 0,765 unu 76,5 %

110

Cutyaums. Bol paboTaeTe MHXEHEPOM Ha XMMUYECKOM NMPOU3BOACTBE.
3apgaHue: [1ns MMHMMU3aUUM BO3OENCTBMS NPOM3BOACTBA Ha OKPYXKatoLLyto cpefy HavanbHUK CMEHbI
Aan 3afjaHve onpeaennuTb CTeneHb NPeBpPAaLLEHUs U pacxon U3BECTHsIKa (Ha 1 T roToBOro NpoaykTa)
npuv Nony4yeHnn U3BecTu, kotopas cogepxuT, 87% CaO, 8% CaCOs u 5% npumecen.
YpaBHeHWe peakuumn nmeeT Bug

CaCO; CaO + CO,

MonsipHbie maccbl eeujecme paeHbi:

M(CaCO;) = 100 k2/kmonb, M(CaO) = 56 ke/kmosb

Pacyem eedem Ha 100 k2 mexHu4YecKkol useecmu, nosy4aemMol npu obxxuze useecmHsKa u
codepxauweli 87% CaO.

Toz0a uzeecmb codepxxum 87 k2 CaO u 8 k2 CaCO;. [ns obpa3oesaHusi 87 k2 CaO mpebyemcsi
macca Ca-CO; pasHas (87%100)/56 = 155,4 k.

CnedoeamenbHO, Ha 06xue nocmynuno CaCO; maccol 155,4 + 8,0 = 163,4 ke.

CmeneHb npeepawjeHusi (KOHeepcusi) u3eecmHsika cocmasum

X(CaCO;) = 155,4/163,4 = 0,95

Pacxo0dHbIl koaghcpuyueHnm uzsecmHsika paseH: Kp=(163,4+5)/100 = 1,684 ka/ka.

Toz20a dns nony4eHusi 1 m uzeecmu ykazaHHO20 cocmaea Heobxodumo 1,684 m uzeecmHsika.

3.3.2 MK-3 CnocobeH y4yacmeoeamb 8 coeeplweHCcmeoeaHUU MexHOoJ/I02Uu4YecKux npouyeccoe Uu

paspabomke Hoeo20 obopydoeaHusi ¢ no3uyuli 3Hep2o- U pecypcocbepexeHusi U MUHUMU3auuu
eo30delicmeusi Ha OKpyXXarouwyo cpedy

3adaHue: TaTh Pa3BEPHYTHIC OTBETHI HA CIASAYIONINE CUTYAIIMOHHBIC 3aJaHUs

Howmep
Bonpoca

TekcT 3agaHus
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Cutyauums. Bel paGoTaeTe MHXEHEpPOM Ha XMMUYECKOoW NpeanpusaTuu.
3apgaHue: [na paspaboTku NpeanoXeHuii Mo coBepLIeHCTBOBaHMI0 TEXHOOMMYECKOro npoLecca
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HavanbHWK oTAena gan 3agaHve paccumTtaTb Bbixod ammuaka. Ha npoussogcteo 1 T NH; pacxoayeTtcs
2800 m®, (H.y.) a3oToBOOOPOAHON cmecK, coaepxaten 0.2 06.% CH,. MonbHoe cooTHolueHne Nz:H, B
a30TOBOAOPOAHOM cMecu cocTaBnseT 1:3.
YpaBHeHMEe peakumm MeeT Bug;

N2 + 3H; 2NH;

MounsipHasi macca M(NH;)=17 (2/Mmonb unu k2/KMoJib).

Konuyecmeo ammuaka cocmaesisem n = 1000 /17 = 58,8 kmoJib.

lMockonbKy u3 1 kMosib a3oma obpasyemcsi 2 KMOJIb aMMuaka, meopemuyeckuli o6bem azoma
paeeH V(N,) = (58,8x22,4)/2 = 658,8 m*

Ucxods uz mom, ymo e a3omo8odopodHoli cmecu codepxxumcsi 25 06 beMHbIX % a3zoma, ee
pacxod cocmaeum

V; =658,8%x4 = 2653,2 M*

C y4yemom codepixaHusi MemaHa, paegHozo 0.2 06. %. o6emM a30moeodopodHoll cMmecu
cocmaeum

V; = 2653,2/(1 - 0,002) = 2658,5 m*

Toz0a ebixod NH; cocmasum ¢ = (V4/V,)*100 = (2658,5/2800)*100 = 94,3%.
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Cutyauus. Bbl paboTaeTe NHXEHEPOM Ha XMMUYECKON NpeanpusaTun.
3apgaHue: [1na pa3paboTky NpeanoXeHuii No CoBepLLIEHCTBOBAHUIO TEXHONOMMYECKOro npoLecca
HavyanbHWK oTAena Aan 3agaHue paccyMTaTbh CeNEeKTUBHOCTL npolecca npoussoactea CCls no Cla.
MpooyKThbl peakunii MelT cneayowmn coctas, 06. % CCl, — 94, CHCI; — 6.
YpaBHeHue peakuun nMmeeT Bua;

4Cl, + CH, CCl, + 4HCI;

3Cl; + CH4 CHCI; + 3HCI

Pacuem eedem Ha 1 M® KOHe4HOU cmecu. cxods u3 ee cocmaea, 06LeMbl MPoAyKMoe PaeHbI:
v(CCl,)=0,94 m°, V(CHCI;)=0,06 m*

Ucxo0s u3 ypasHeHusi peakyuu, Ha o6pa3soeaHue 0,94 m* CCl, uspacxodoeaHo 0,94*4 = 3,76 m*
Cl,, a Ha o6pa3oeaHue 0,06 m* CHCI; - 0,06*3 = 0,18 m* Cl..

Toz0a cenekmueHocmb no xsaopy cocmasum B = 3,76/(3,76+0,18)=0,954 unu 95,4%.
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Cutyauus. Bbl paboTaeTte NHXEHEPOM Ha XMMUYECKON NpeanpusaTun.
3apaHue: [1nsa pa3paboTkv NpeanoXeHnin No COBEPLLUEHCTBOBAHUIO TEXHOSOMMYECKOro npoLiecca
HavyanbHUK oTAena Aan 3agaHve paccumTaTb CKOMbKO MOXHO Nony4nTb 35%-HON CONAHON KUCMOThI U3
1 T xnopwaa HaTpus. BnaxHocTb xnopuga HaTpus 1,2%, cteneHb npespalleHus NaCl coctaBngaet
93,5%, a notepu NaCl — 0,8%.
YpaBHeHuWe peakunn nMmeeT Bug

2NaCl + HzSO4 NaQSO4 + 2HCI.

MounsipHasi macca M(NaCl) = 58; M(HCI) = 36,5(2/monb unu ke/kMoOJib).

Ucxo0s u3 ypaeHeHusi peakyuu, meopemuyecku u3 1000 k2 NaCl MoxxHO nony4yumsb
M(HCI) meop. = (1000*36,5)/ 58,5 = 620 ke

C yyemowm enaxHocmu, cmerieHu ripespawjeHusi u nomepb npaKkmu4eckasi Mmacca
HCI cocmaeum m(HCI),,. = 620%(1-0,012)*0,935-(1-0,008) = 570 ke.

Macca 35%-Ho20 pacmeopa cosisiHol kucsiombl pasHa: 570/0,35 = 1620 ke
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Cutyauus. Bbl paboTaeTte NHXEHEPOM Ha XMMUYECKON NpeanpusaTun.

3apgaHue: [Jns pa3paboTku NpeanoXeHni No COBEPLLUEHCTBOBAHMIO TEXHOIOMMYECKOro npoLiecca
HavanbHWK OTAena Aan 3agaHue paccyuTaTb MOJIbHbIE AONN KOMIMOHEHTOB CMECH, ECIM MaccoBble
OO0NN nx B cmecu paeHbl: 6yTtaH — 50 %; 6yTeHbl — 30 %; 6yTagueH — 15 %; Bogopog - 5 %. Obwas
Macca cmecu paBHbl 15000 «r.

MounsipHasi macca M(C4H4,) = 58; M(C4H3s) = 56; M(C.Hg) = 54; M(H) = 2 (2/monb usnu ke/kMOJib).
Macca C,H, pasHa 15000*50/100 =7500 k2; C,H; = 15000*30/100=4500 k2; C,Hs =
15000%15/100=2250 k2; H,=750 k.

Onpedesnsiem 00110 KaxkA020 KOMIMOHEeHMa cMecu:

Haxodumoe konnuyecmeo: CsHy = 7500/58=129,05 kmonb; C.Hs = 80,21 kmonw,; C4sHs = 41,60; H, =
372,21 kmonb. Bce2o 623,07 KMOJIb.

MonbHbie donu KoMnoHeHmMos (mon. %):

C:H;:o = 129,05/623,07=0,207 (20,7 %); C,Hs = 80,21/623,07=0,129 (12,9 %); C.Hs =
41,60/623,07=0,067 (6,7 %); H. = 372,21/623,07=0,597 (59,7 %)
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Cutyaums. Bel paboTaeTte HXEHEepOM Ha XMMUYECKON NpeanpuaTun.

3apanue: [1ns pa3paboTkun NpeanoXeHnii N0 COBEPLUEHCTBOBAHMIO TEXHONOMMYECKOro npouecca
HavarnbHUK oTAerna Jan 3afjaHvue paccyuTtartb maccy M ob6bem (H.y.) Bosgyxa, Heobxoaumoro ans
NPUroTOBNEHNSA aMMUAYHO-BO3AYLLHOM CMecu ¢ cogepxaHnem ammuaka 11,5% (no obbemy), ecnm
pacxog NHs coctaBnsieT 5 1/4. OnpenenuTb CpeaHIo MOSSIPHYIO MacCy aMMMUayYHO-BO34YLLUHOW CMECH.

O61em NH; cocmaeum V(NHs) = (5 000%22,4)/17= 6588 M°

Ucxo0s u3 06 bemMHo20 codepikaHUsi aMMuaka 8 aMMua4YyHo-8030yWHOU cmecu, ee obwul
o6nem paseH V(cmecu) = (6588*100)/11,5 = 57288 m°, moada o6Lem 803dyxa cocmasum
V(e03dyxa) = 57288-6588 = 50700 m®

C yyemom cocmaea eo3dyxa, (79 o6eMHbIx % N2 u 21 06bemMHbIX % O2) yacoeoll pacxod macc
aszoma u Kucsiopoda pageH:

m(N2) = (50700%0,79*28)/22,4 = 50058 k2/4 unu 50,06 m/y;

m(O;) = (50700%0,21*32)/22,4 = 15207 ka2/4 unu 15,21 m/4;

m(eo3d.) = 50,06 + 15,21 =65,26 m/4.

CpeOdHsist MonsipHasli Macca aMMua4yHo-8030yWHOU cMecu:

M(ammuayqHo-8033ywHOU cmecu)=(6588*17 + 50700*0,79*28 + 50700*0,21*32)/57288 = 27,1
e2/Mosb.

3.4. Kenc — 3agaHus (K 9k3aMeHy)

3.4.1 YK-1 CnocobeH ocyuwecmesnisimb MOUCK, KpUMUYeCcKUll aHalu3 u cuHmes uHgopmauuu,
npumMmeHsimb cucmemMHbIl Modxo0 0151 peweHuUs1 nocmaeJsieHHbIx 3aday

3adanue: 1aTh PA3BEPHYTHIC OTBETHI HA CICAYIOIIME CUTYallMOHHbBIC 33 IaHUS

Homep
TekcT 3agaHus
Bonpoca
116 |Cutyauus: B Tabnuue npuBeaeHbl pe3ynbTaTbl onpegeneHns CKopocTu hepMeHTaTUBHOM peakLmu.
[S], monb/n 0,010/0,025|0,030|0,050|0,075[0,100{0,150{ 0,200
V, MKMOTb/(11-C) 0,100)0,138]0,150|0,165(0,175(0,185/0,190| 0,192
3apaHue:  OnpegenuTb PasNNUHBIMK rPAcNYECKUMI METOAAMMU KOHCTAHTBI ypaBHEHNs Mixaanuca-
MeHTeH
117 Cutyauusn: ®depmeHTaTVBHAsA peakums nogumMHseTcs ypasHeHuo Mnxaanuca-MeHTeH. HadansHas
KOHLeHTpauus cybetpata So = 0,1 MMOnb/N, Vi = 0,1 MKkMmonb/(n-¢), Km = 0,01 Mmons/n.
3apaHme: OnpegenuTb OCTaTOYHYIO KOHLEHTpaumio cybecTparta yepes 10 MuHYT nocne Havana
3apaHue: peakuuun.
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Cutyauusa: KoHueHTpauusi cyoctpata pasHa 0,5 BenuumH K.

3agaHue: Oﬂpeﬂeﬂl/lTb, KaKyt0 JOJTH Vimax 6yp,eT COCTaBJIATb CKOPOCTb peakuumn
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Cutyauusa B taGuuie nprBeAeHbI Pe3yIbTaThl OMPEACICHUS CKOPOCTH (DePMEHTATHBHON PEAKIIUH MPH
Pa3IMYHBIX KOHIICHTPAIUsIX HHTHONTOpa
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[11, monb/n
[S], MMonb/n 0 [1,5 |3 14,5
Vv, MKMOIb/(11-C
1,26 1,5 0,87 0,77 0,6
2,31 2,22 1,61 1,12 0,98
3apaHue:  OnpepennTe MHIMBUTOPHYHO KOHCTAHTY
3.4.2 YK-2 CnocobeH onpedesisimb Kpy2 3ada4y @ paMKax nocmaeJsieHHol uenu u ebibupamb

onmumarbHble clocobbl Ux peweHusi, ucxods u3 delicmeyrOWUX MPaso8bIX HOPM, UMEIOUWUXCS Pecypcos
u oepaHu4eHul

3adaHue: 1aTh Pa3BEPHYTHIE OTBETHI HA CIACAYIONINE CUTYAIMOHHBIC 3aJaHUS

Homep
Borpoca

TekcT 3agaHus

120

Cutyauus:

3apaHue:

JKcnepuMmeHTanbHO ycTaHoBneHo, 4To BlMKq.., HabnogaeTtca Ha 13 cyTku nHkybauum
npoobI.

Kakyto gornito oT BlMKqn B 3TOM cnyyae coctaBnsieT bl1Ks?
PaccunTanTe KOHCTaHTy ckopocTu Grookucnexus k'

121

Cutyauus:

3apaHue:

CToyHas BoAa COAepPXUT aTaHon B koHueHTpaumen 200 mr/n. KoHctaHTa k' npouecca
okucneHus (npu onpeaenenun BMNK) pasHa 0,2 cyt™”. YaenbHoe BlMKqon CiMpTa pasHo
1,82 mr/n.

Bbiuncnnte BIMKs n XIMK ctoyHom Boabl

122

Cutyauus:

3apaHue:

AHann3om no metoay cxuraHusi Npobbl akTMBHOIO una HangeHo, YTo 6e33onbHoe
BELLIEeCTBO UMeeT crneaytoLmii coctas (mMacc. %): C—49, H-8, N-10 O — 33.

Bbluncnute cpefHo cTaTtucTMdeckyto npocteniyto dhopMyny 6e3306HOro BewecTsa u
yaenbHoe XIK nna.

123

Cutyauus:

3apaHue:

KoHLueHTpaLumsa B3BELUEHHbIX BELLECTB B NOCTyNatoLLe CTOYHON
Boae (Cgg) = 135 Mr/n, cpeaHeCyTOYHbIN pacxod CTOYHbIX BOA, (Qcp.oyr)
= 1500 m*/cyT.

Onpep,envlTe cpeaHEeCYTO4YHYHO MOCTYyNarLWyo Harpys3ky no
B3BELLUEHHbIM BELLIECTBAM.

124

Cutyauus:

3apaHue:

[lo3a aKTUBHOrO Mna B adpoTeHkax a; = 2 r/n (kr/M*); cyMMapHbIii 06bem
a3POTEHKOB W, = 6200 M, ypoBeHb Mna BO BTOPUYHBIX OTCTOMHMKaX h = 0,2 m;
AnameTp BTOPUYHBIX OTCTOMHMKOB D = 18 M; KONM4eCTBO BTOPUYHbIX
OTCTOMHMKOB N= 3; 1033 Una Ha IHe OTCTOMHMKOB X = 6 /1 (kr/M®); pacxon
N36LITOYHOrO aKTUBHOIO Mna Qus = 12 M%/cyT, Ao3a U3BLITOYHOrO akTUBHOIO MUna
Xuss = 6 /1 (Kr/m?).

Onpe,u,enMTe 3Ha4YeHne Bo3pacTta akTMBHOIo mna.

125

Cutyauus:

3apaHue:

3HaueHue BI1Ks B CTOYHLIX BOAax, NOCTyNaloWmx Ha G1MONOrM4YecKyro O4NCTKY
BIMKs= 135 mr/n; go3a akTMBHOIO Mna B a3poTeHKax ai = 2 r/1n; cyMMapHbIi
06bem aspoTeHKOB W, = 6200 M>; 30MnbHOCTL akTUBHOrO una s = 30%;
CpeaHEecyTOouUHbIA pacxof CTOUHbIX Bod Qe = 15 000 m*/cyT.

Onpegenutb HarpysKky Ha akTuBHbIn un no BIKs.

3.4.3 MK-3
paspabomke Hoeo20 ob6opydoeaHusi ¢ Mo3uyulli 3Hep2o- U pecypcocbepexeHuss U MUHUMU3ayuu
eo030elicmeusi Ha OKpyXarouwyo cpedy

CnocobeH ydacmeoeamb 8 cogepuweHcmeoeaHUuU mexHosiocu4ecKux npoyeccoe u

3adaHue: 1aTh Pa3BEPHYTHIE OTBETHI HAa CICAYIONINE CUTYAIMOHHBIC 3a1aHHUs

Howmep TekcT 3agaHus
Bonpoca
126 Cutyaums: Wsmepsuin KHHETHKY (EPMEHTATHBHON PEAKIINK B 3aBUCHMOCTH OT KOHIICHTPAILIUK CyOCcTpaTa B

MPUCYTCTBUH WM oTCyTcTBHE nHruOuTopa I u Il. bputn mosnydeHs! cieayromuye JaHHbIe
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[S], MKkmonb/N 0,3 0,5 1 3 9
v, 6e3 narmbuTopa 10,4 14,5 22,5 33,8 40,5
MKMOJSb/M | € MHTMBUTOPOM | 4,1 6,4 11,3 22,6 33,8
VH C nHrméutopom |l 2,1 2,9 4,5 6,8 8,1

OnpegenuTte TUN MHIMBMPOBaHUSA

3agaHue:
127 Cutyaums: Ilo nokasaressiM ONTHYECKOHN IIOTHOCTH IOCTPONUTE KPHUBYIO POCTA MIEPUOANYECKON KYIbTYPBI H
OIpEeALIIUTEC 11O l“pa(l)I/IKy JJIATCIBHOCTDb IPOTCKAHU (1)33])1 ajarTainuu, 3KCHOH€HIII/I£1.]'IBHOI>1 (1)3351 u
(a3bl muHEHHOTO pocTa. Uepes kakoe BpeMs OT Havaia OMOCHHTE3a HEOOXOIMMO 3aBEPIIUTh
MPOIIECC, SCIIH I[EJICBOM MPOJYKT — AHTHOUOTHK?
D, ycn ea. 0,04 [ 0,045 0,07 | 0,25 | 0,35 | 0,36 | 0,33 | 0,21
T, M 0 0,5 1,2 2,3 3 4 6,5 7,5
3apaHue:  Paccunraiite yOENbHY CKOPOCTb pOCTa KynbTypbl.
128 Cutyauma: CyTouHblii pacxoq CTouHbIX Bog Q, = 780 m*/cym; BIMKq.n NOCTYNatoLLen Boabl Le, = 225
Mr/1; BMKqons OUYMLLEHHON CTOYHOM BOAbI Loy = 15 MrI/M; cpegHe3uMHSa Temnepartypa
ctoyHom Boabl T, = 13 ° C; konu4dectBo BblKq.. Ha ogHoro xutens B cyTkn a = 40
[(4en-cyT).
3apaHue: Paccuvtante kanenbHbIi 6MounbTp.
129 |Cutyaums: CyTOYHbIN pacxof CTOUHbIX BoA Qu = 13600 m*/cym; BMKoen NocTynatowen soap! Le, =
203 mr/n; BMKonw OYMLLEHHOM CTOYHON BOAbI Lex= 21 Mr/Nn; cpeaHe3nMHss Temnepatypa
cTouHom Boabl Ty =12 ° C; konu4ecTtBO BlMKqon Ha 0gHOro xuTtens B cytkn a = 40
/(4en-cyT).
3apgaHue:  PaccuvTante BbICOKOHArpy)xaembii bnodunsTp.
130 |Cutyaums: CyTOuYHbIN pacxof CTOuYHbIX Bog Qu = 25500 m%/cym; BMK:on NOCTynatowen Boabl Le, =
130 mr/n; BMKonw O4NLLLEHHON CTOYHON BOAbI Lex= 16 Mr/n; cpegHe3nMHAs TemnepaTtypa
ctouHonm Bogbl T,= 14 ° C; konu4yectBO BlMKqon Ha 0gHOro xutens B cytkn a = 40
/(qyen-cyT).
3agaHue: PaccuuTtarite 6uodunnbTp C MIIOCKON 3arpy3Komn.

3.4 KypcoBown npoekT

3.4.1 YK-1

CnocobeH ocyu,ecmensimb MOUCK, Kpumu4ecKull aHasu3 u cuHmes uHgopmayuu,
npumMmeHsimb cucmeMHbIl Modxo0 07151 peweHuUs1 nocmaeJsieHHbIx 3adayqy

MNprMepHas TeMaTUKa KYpPCOBbIX NPOEKTOB

Ne Tema

Bonpoca
131 Mpon3BOACTBO aTUNOEH30Na: SHEPrO- U pecypcocbepexeHne, IKONOrmYeckmne acnekTol.
132 Mpon3BoaCcTBO hopManuHa: aHepro- U pecypcocbepexeHne, aKonormyeckme acnekTbl.
133 [Mpon3BOACTBO CTUPOSIA: SHEPrO- U pecypcocbepexeHne, IKONOrmyeckme acnekTbl.
134 [Mpon3BOACTBO a30THOM KUCMOThI: 3HEPTrO- U pecypcochepexeHne, 3KONOrm4eckne acnekrhbi.
135 [Mpon3BOACTBO CEPHON KNCIOThI: QHEPrO- U pecypcocbepexeHne, IKonormieckme acnekTbl.
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136 MponseoacTBO hOCHOPHOM KUCNOTLI: IHEPTO- N pecypcocbepexeHne, aKkonormndeckmne
acnekTbl.

137 [Mpon3BOACTBO 3TAHONA: SHEProO- U pecypcocbepexeHne, IKONOrM4eckme acnekTbl.

138 [Mpon3BOACTBO YKCYCHOW KUCIOTbI: SHEPrO- N pecypcocOepexeHne, 3KONTIorm4eckmne acnekrsbl.

139 MpounseogcTBO M3onponundeHsona: S3Hepro- n pecypcocbepexeHne, aKonorndeckmne
acnekTbl.

140 [Mpon3BOACTBO aMMMaKka: SHEPro- U pecypcocbepexeHne, aKorormieckme acnekTbl.

141 [Mpon3BOACTBO aKpUITOHUTPUIA: SHEPTO- N PECYpPCcocOepexXeHne, 3KONOrM4eckne acnekrhbi.

142  |[pon3BOACTBO AMXIIOPaTaHa: SHEPro- U pecypcocbepexxeHne, 3KoNormyeckme acnekTbl.

3.5 CobecenoBaHue (BONpOChI K 3K3aMeHY)

3.5.1 YK-2 CnocobeH onpedesiimb Kpye 3ada4 @ paMKax nocmaeJsieHHol uenu u ebibupamb
onmumarbHble cnocobbl ux peweHus, ucxodsi u3 delicmeyrOUWUx rMPasoebiX HOPM, UMEOUWUXCSI PECYPCO8
U o2paHu4YeHul

Ne TekcT Bonpoca
Bonpoca
143 TexHonornyeckas cxema npou3BoAcTBa CEPHON KUCHOThI.
144 TeopeTnyeckne OCHOBbI MPOM3BOACTBA a30THOW KUCMOThI.
145 Cxema nponsBoAcTBa a30THOM KMCNOThI U €€ KpaTkas XxapakTepucTuka.
146 TexHonornyeckasi cxeMa Npon3BoACcTBa pa3baBneHHON a30THOM KNCMOThI.
147 TexHONorns KOHUEHTPUPOBaAHUS a30THOWM KUCIIOTHI.
148 Mpon3BoacTBO aueTurneHa M3 kKapbuaa kanbums, TEXHONormdeckasi cxema npov3BoaCcTBa.
149 MNonyyeHue aueTnneHa u3 yrneBogopoaos.
150 O6bwas xapaktepuctmka HedpTn. Knaccudmkaums, ppakumMoHHbIN cocTas.
151 XvMunyeckme metoabl nepepaboTkM HePTU N HEPTENPOLYKTOB.
152 Tepmuyeckne metoabl nepepaboTkn HedTH U UX OU3NKO-XUMUYECKNE 3aKOHOMEPHOCTH.
153 Knaccudpmkauus MuHepanbHbix yaoopeHun. Obnactn npuMeHeHus.
154 MpounssoacTBo POCPOPHBLIX YAOBPEHMI.
155 TexHonorns NPoM3BOACTBA U MCNONb30BaHNSA hOCaTHOro Chipbs AN NonyYyeHns PocopHbIX
yao6peHnii.
156 TexHonornm nony4deHne CnoxHbix yoobpeHun. Mx knaccudmkaums
157 Mpon3BoaCcTBO a30THBIX YyAOOPEHNI.
158 TexHonornn Npon3sBoacTBa aMMOHUNHOW CENUTPbI
159 TexHonornn nponssoacTea kapbamuga (MoOYeBUHbI)
3.5.2 K-3 CnocobeH y4Hacmeoeamb 8 CO8EPUWEHCIN8OBAaHUU MEXHO/I02UYeCKUX rnpoyeccoes u

paspabomke Hoeo20 o6opydoeaHusi ¢ MNoO3uyuli 3HepP20- U pecypcocbepexeHuss U MUHUMU3auuu
e030elicmeusi Ha OKpyXaruwyo cpedy

Ne Bonpoca TekcT Bonpoca

160 ATmocdepHas neperoHka HedTu.
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161

BakyymHasi neperoHka HedTu.

162 TepMoaecTpyKTUBHbIE MpoLecchl NnepepaboTkun HedTw.

163 TepmokaTanuTMyeckne npoLecchl nepepaboTkn HedpTn.

164 KaTanntnyeckunin KpekuHr.

165 dusunyeckmne metoabl nepepaboTkn HeddTU U HedpTENPOOYKTOB.

166 Xumnyeckme metoabl nepepaboTkn HedbTn N HePTENPOAYKTOB.

167 Tepmuyeckme metoabl nepepaboTkm HeddTU N X DPUNKO-XUMUYECKME 3aKOHOMEPHOCTH.

168 KatanuTtnyeckue npouecchl nepepaboTkm HedTU N X PUUKO-XUMUYECKME 3aKOHOMEPHOCTH.
169 Pun3nKo-XxMMMYeckMe OCHOBBI NpoLiecca CMHTe3a MeTaHona.

170 TexHonornyeckasi Cxema Nnpov3BOACTBa MeTaHomMa.

171 PasgeneHune yrneBogopoaoB HeTAHbIX ra3os.

3.6 CobecenoBaHve (BONPOChHI K 3K3aMeHY)

3.6.1 YK-1 CmnocoOeH ocCymecTBIsATh IMOWUCK, KPUTUYECKUWA aHalIM3 U CHUHTE3
uHbOpMaIH, MPUMEHSITh CHCTEMHBIN MTOAXO/ JIJIsl PEIICHUS MOCTAaBIECHHBIX 33/1a4

Ne Bonpoca TekcT Bonpoca
172 BroTtexHonormsa: OCHOBHbIE NOHATUS, HAaNpPaBNEHUS pa3BUTUS, B3BAUMOCBSA3b C €CTECTBEHHbBIMU
Haykamm.
173 OnemMeHTbl, cnaratoLinue GMoTexHOMNoruio.
174 Buonornyeckme areHThbl.
175 Cybctpartsl |, Il v 1l nokoneHus.
176 MpuHUMNBI BMONOrMYECKMX METOO0B aHa3pobHOM NepepaboTkn OTXOAO0B.
177 MpuHUMNbI BrMonornyeckMx MeTogoB aspobHor nepepaboTkn OTXOO0B.

3.6.1 YK-2 Crnocoben ompenensTh Kpyr 3ajlad B pamMKax IOCTaBJIEHHON 1LETu U
BBIOMPATh ONTHUMAJbHBIE CIOCOOBI MX PEIICHHS, WCXOAS U3 JIEHCTBYIOIMIUX IPABOBBIX
HOPM, UMEIOIIHUXCS PECYPCOB M OTPAHMYCHUN

Ne Bonpoca TekcT Bonpoca
178 OcobeHHOCTN MUKPOOHOIo pocTa Ha yrneBogopoaax n doepMeHTauuu.
179 OcobeHHOoCTM nonyyeHns 6enka ogHOKNETOYHbIX Ha CcnMpTax v NPUPOAHOM rase.
180 BrnosaHepreTuka.
181 BuomeTaHoreHes.
182 MeTaHTeHKN.
183 BbuoreoTtexHonorna metansnos.
184 Brvonornyeckue metoabl 1 npenapatbl Ans 6opb0Obl ¢ BpeguTensamm n 60nesHsmm
CENbCKOXO3ANCTBEHHbIX PACTEHUN N XMBOTHBIX.
185 Buonectnungpl
186 Brorepbuumabi.
187 MepepaboTka 0TXO40OB BMONOrMYECKUMMU METOAAMMN.
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188

| O6e3B0OXMBaHME OCAAKOB OYUCTHBIX COOPYXXEHUN.

3.6.31IK-3 CnocoOeH yuyacTBOBaTb B COBEPILIEHCTBOBAHMHM TEXHOJOTMUYECKHUX
OpOLECCOB M  pa3pabOTKE HOBOro OOOpYyNOBaHUS € MO3ULUNA  DHEPro- M
pecypcocOepexeHusi 1 MUHUMU3AlMK BO3JICHCTBUS HA OKPY’KAIOILIYIO Cpeay

Ne Bonpoca TekcT Bonpoca

189

AnnapaTypHoe oopmrieHne BUOTEXHONOTMYECKMX NPOLIECCOB 1 MONYyYEHUSA KOHEYHOrOo
npoayKra.

190 MeToapbl KOHTPONSA U ynpaBreHns BUOTEXHONOMMYECKMMM NpoLeccamm.

191 TexHonorum nonyyeHnst 6eNKoBO-BUTAMUHHBIX KOHLLEHTPATOB: CBOWCTBA Cbipbs, NapaMeTpbl
TEXHOJ1I0rM4YeCcKoro npotecca, 06opygoBaHume.

192 [MpPOMBILLNEHHBIV CUHTE3 aHTUOMOTUKOB: CBOMCTBA Cbhipbsi, MapameTpbl TEXHOJTOMMYECKOrO
npouecca, obopygoBaHue.

193 depMeHTHble NpenapaTtbl, 0COBGEHHOCTN NOSy4YEHUSs!, MPUMEHEHMS.

194 Brvonornyeckne meToabl OYUCTKA CTOYHbLIX BOA.

195 AapobHas buonornyeckas ouncTka.

196 AHaapobHasi buonornyeckasi o4nCTKa.

197 MHorocTtagmiiHas B1uonormyeckas OYMCTKa CTOYHBIX BOA.

3.7 Pedbepar

3.7.1 YK-1 Cnoco0eH oOCylIecTBIsATh IOUCK, KPUTUYECKUWA aHaIM3 U CHUHTE3
uHdOpMaIH, MPUMEHSITh CHCTEMHBIN MOAXO/ JIJIsl PEIICHUS MOCTAaBIECHHBIX 3aJ1a4

Ne
Tema
Bonpoca
198 |CTpykTypa TEXHOMNOIMYECKOro pernameHTa B GUOTEXHONOMM
199  |Kputepum oLieHKkM 3DPEKTUBHOCTU BUOTEXHONOIMMYECKUX NPOLIECCOB
200 |XapakTtepucTuka NpoAyKTOB NPOMbILLNIEHHON MUKPOGMOnorim
201 CybcTparthl 1 cpefpl, NpUMeHsieMble B BMOTEXHONOrnn
202  |Tunbl GBUOTEXHONOIMYECKMNX areHToB
203 BuonHxeHepus: 3agaym n buoTexHonornyeckas cneumduka

3.7.2 YK-2 CnocobeH omnpenensTh Kpyr 3ajad B paMKax IOCTaBJICHHOW IENH U
BBIOMpATh OMNTUMAJbHBIE CHOCOOBI MX PEIICHMS, HUCXOAS U3 JEUCTBYIOIIMX MPaBOBBIX
HOPM, UMEIOIIUXCSI PECYPCOB M OTPAHHYCHUN

Ne
Tema
Bonpoca
204 |OcHoBHble cTagMm BMOTEXHONOMMYECKOro npoLiecca
205 |MukpoGHble BronnacTmku
206  |[MpombliwneHHbIe NpoLecchl Ha OCHOBE MMMOBUIN30BaHHLIX (bepMeHTOB
207  |AspobHble MeToAbl OYUCTKU MPOMBbILLNEHHbIX Y BbITOBbIX CTOKOB
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208 |OT1nuyms kanenbHbIX 6UOUNBTPOB OT a3POTEHKOB

209 | XapaKTepucTuka aKTMBHOIO Mna OYUCTHBLIX COOPYKEHUN

210 BuotexHonornyeckne MeToabl O4UCTKM ra3oBO34yLUHbIX BbIGPOCOB
211 Buonornyeckue ygobpeHus

212 |3T1myeckmne npobreMbl GBUOTEXHOOTUN.

3.7.3 TIK-3 CnocobGeH yd4acTBOBaTh B COBEPIICHCTBOBAHWUU TEXHOJOTUYECKHUX
MpOIIECCOB W pa3pabOTKe HOBOrOo  OOOpYyIOBaHUS C  TO3WIMA  DHEPro- U

ecypcocOepeKeHUs U MUHUMU3AIIMHA BO3JICMCTBHS HAa OKPYIKAIOMIYIO CPEy
Ne
Bonpoca
213 |Tunbl depMeHTaUMOHHBIX annapaToB, UCNOMb3YEMbIX B OMOTEXHOIOMMK
214 | XapakTepucTuka NpoayKkToB MPOMbILLUIEHHONW MUKpPOBUonornm
215 |BuoTtexHonormdyeckoe nonyyYyeHme aMmmHOKUCIOT
216 |BbuocnHTe3 aHTMOMOTUKOB
217  |BrnoanekTpokaTanus
218 |BrnocuHTe3 depMeEHTOB
219  |MmmobunmsoBaHHble (hepMeHTbI
220  |BrvovHcekTuumnabl
221 Buorepbuumasbi
222  |BrnomeTaHoreHes: Hay4Hble OCHOBbI, MHXEHEepHas peanv3aums npouecca
223 |bakTepuanbHoe BbillenadynMBaHue MeTannoB 13 py U KOHLEHTpaToB
224  |[opofcKkmMe OYUCTHBIE COOPYXEHMS. Y3en B1onormyeckomn 04MCTKm
225 |BrnokomMnoctmMpoBaHve — MeTo YTUIM3aLmMm NPOMBbILLIIEHHbIX 0TX040B

Tema

3 MeTtoaundeckne matepmansl onpegensowmne npoueaypbl OLeHNBaHUSA 3HAHWUNA,
YMEHMWI, HAaBbIKOB U (MNK) ONbITa AEeATENbHOCTU, XapakTepM3YoLWKNX aTansbl opMUpoBaHNS
KOMMNETEHLIUN.

Mpoueaypbl OLlEeHNBaHNS B XO4€ U3yYeHWUst AUCLUNIVHBI 3HAHWUN, YMEHWUA U HaBbIKOB,
XapakTepusyLwmx aTtanbl POpMUPOBAHNS KOMMNETEHLMIN, PErMaMeHTUPYIOTCH NOSTOXKEHNAMU:

- BIN'YUT 2.4.03 lNMonoxeHne 0 KypCoBLIX, 9K3aMeHax U 3ayeTax;

- M BIrYWUT 4.1.02 MNMonoxeHue 0 peNTUHIOBOM OLIEHKE TeKyLLenh yCcneBaemMocCTy.

[Na OUEHKN 3HaHWUI, YMEHMWIN, HABbLIKOB CTYAEHTOB MO AUCUUNIMHE « TEXHOMNOMsi OCHOBHbIX
NPOM3BOACTB XUMUYECKOW, HEPTEXUMUYECKON N BUOTEXHONOMMYECKOWM NPOMbILLIIEHHOCTU»
npumeHsieTcs 6annbHO-PEeNTUHIOBas cUCTeMa OLeHKM CTyAeHTa.

1. PenTnHroBasa cucrema OLEHKN OCYLLECTBIAETCA B TEYEHNE BCEro NATOro v WecToro
cemecTpa.

Mo nATOoMy cemecTpy Npu NpoBeAeHUN ayaAUTOPHbIX 3aHATUI, nokasatenem OM gaBnseTcs
TeKyLUn onpoc B BUAE TECTOB, KOMMOKBUYMA 1 cOavn KypCOBOro NpoeKkTa no npeanoxXeHHom
npenogasateneM Teme. 3a Kaxablil NpaBurbHbIN OTBET TecTa Gakanasp nony4vaet 1 6ann (3a4TeHo —
5, He 3auTeHo — 0), Kaxabli NpaBUNbHbLIN OTBET TecTa AN Konnokeuyma 6akanasp nony4yaet 1 6ann
(3a4teHo — 15, He 3a4TeHO — 0), KypCOBOWM MPOEKT OLIEHNBAETCS NO YPOBHEBON LUKANe (KOTIIMYHOY,
«XOpOLUO», «yAOBMNEeTBOpUTENBLHOY). MakcumansHoe yncrno 6annoB no pesynbTatam TekyLen paboTbl
B NATOM cemecTpe 52.

Mo wecTomy cemecTpy npu NpPoBeAeHUN ayaAUTOPHbLIX 3aHATUI, NoKasaTenem sBnseTcs
TEKYLLIMA ONpoC B BUAE TECTOB. 3a Kaxabll NpaBuilbHbIA OTBET TecTa bakanasp nony4vaet 1 6ann
(3a4teHo — 5, He 3auTeHo — 0). MakcnmanbHoe Yncno 6annoB No pesynbTaTaM TEKyLLen paboThl B
nepBoM cemecTpe 52.

2. bannbHasa cucTema CryxuT Ansa nony4eHus sk3ameHa no AUCLMNIMHe.

[ns nonyyeHusi sk3ameHa:

MakcumanbHoe yncrno 6annos 3a cemecTp — 72.

MakcumanbsHoe 4ncrno 6annoB no pesynbTatam Tekyllen paboTel B cemecTpe — 52.
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MakcumanbsHoe Yncno 6annoB Ha 3adeTe (MakCMManbHOE KONMUYeCTBO 3adaHui B bunete - 3) —
20.

MwuHumanbeHoe ymcno 6annos 3a Tekylwyo paboTy B cemectpe — 30.

bakanasp, HabpaBwun B cemectpe meHee 30 Ganno, MOXeT 3apaboTaTb AOMOSHUTESNbHbIE
Gannbl, oTpaboTaB COOTBETCTBYOLIME pa3fenbl AUCUMMAMHBI UM BbINOMHMB 06a3aTenbHble 3ajaHus,
ANns Toro 4ytobbl ObITb AOMNYLLIEHHbIM 4O 3K3aMeHa.

bakanasp, HabpaBLuMi 3a TekyLLyto paboTy MeHee 30 6annos, T.K. HE BbINOMHMM BClO paboTy B
cemMecTpe No 00bLEKTUBHBIM NpudnHam (6onesHb, oduumnansHoe ocBoboXxaeHme 1 T.n.) gonyckaercsa 4o
3a4eTa, OOHAKO emy [OMNOMHUTENbHO 3ajaltTca BOMPOCbl Ha cobecegoBaHMM MO pasgenam,
BbIHOCMMbIM Ha 3a4er.

B cnyyae HeynoBneTBOpMTENLHOWM CcAaun 3a4eTa CTYAEHTY NpefoCcTaBnsaeTcs npaBo NOBTOPHON
cOayun B CPOK, YCTAHOBIMEHHbIN ANs NMKBUOALUN aKaAeMNYeCKon 3a40IMKEHHOCTM NO UToram
CoOTBeETCTBYIOLLEN ceccuun. [1pu NOBTOPHOW cAaye 3ayeTa KonNMyecTBo HabpaHHbIX CTyaeHTOM 6annos
Ha npeablayLieM 3a4eTe He y4YuTbiBaeTCH

Ok3ameH rposodumcs 8 sude 80rpocos U Kelic-3adaHusl.

[ns nonyyeHusi ak3ameHa:

MakcumanbHoe yncrno 6annos 3a cemecTp — 67.

MakcumanbHoe umcno 6annoe no pesynbtatam Tekylwen paboTel B cemectpe — 52.

MakcumanbHoe Yncno 6annoB Ha 3k3aMeHe (MakcMMaribHoe KONMYecTBO 3agdaHun B bunete - 3)
-15.

MwuHumanesHoe ymcno 6annos 3a Tekylyto paboTy B cemectpe — 30.

bakanaBp, HabpaBwui B cemectpe meHee 30 6GannoB, MOXeT 3apaboTaTb AOMONHUTENbHbIE
6annbl, oTpaboTaB COOTBETCTBYOLIME pa3genbl AUCUUNAMHBI UM BbINONMHMB obA3aTenbHble 3ajaHus,
A5 Toro YTobbl ObITb ONYLLEHHBIM 0 3a4eTa.

Bbakanasp, HabpaBLUMi 3a TekyLLyto paboTy MeHee 30 6annos, T.K. HE BbINOMHMA BClO paboTy B
cemecTpe No 06beKTUBHbLIM NpuYMHaMm (6onesHb, ouumanbHoe ocBobOXAEHME M T.MN.) AoNycKaeTca A0
9K3aMeHa, OAHaKo emy [AOMOfHUTENbHO 3aJaltTcs BOMPOCbl Ha cobecedoBaHuMM NO  pasgenam,
BbIHOCMMbIM Ha 3K3aMeH.

B cnyyae HeynoBneTBOpUTENbHOM cOavM dk3amMeHa CTyAeHTy MpeaocTaBnsieTcsi npaBo
NMOBTOPHOW COayYM B CPOK, YCTAHOBMEHHbIN ONS NUKBMOAUUW akageMW4eckon 3afOoSNKEHHOCTM Mo
nToram CcoOTBeTCTByloWen ceccuun. [lpy NOBTOPHOM cpaye 3K3aMeHa KOSNIMYeCcTBO HabpaHHbIX
CTyaeHTOM 6annoB Ha NpeablgyLeM 3K3aMeHe He y4MTbIBaeTCs.

Ana nonyyYyeHus OUEHKU «OTIIMYHO» CyMMmapHasa OannbHO-pevTMHroBasl OueHKa CTygeHTa no
pesynbTatam paboThbl B CEMECTPE U Ha 3a4eTe, JoIKHa ObiTb He MeHee 60 6anos.
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5. Onrcanue moKa3aTtelseil 1 KpUTEpHEB OIICHUBAHUS KOMITETCHIIMH Ha Pa3INYHBIX dTanax uX ((OpMUPOBAHUS, OMMCAHKE KA OICHUBAHMS JUTA KQKIOTO PE3yJIbTaTa

O6yquHHIH)HHCHHHHHH€

Npeamet LLIkana oueHKM
PesynbTaTbl 06y4yeHUs no atanam OLCHKN MNMokasaTtenb Kputepun oueHnBaHusa cpopMmMpoBaHHOCTHU
(npoaykT
c¢phopMmupoBaHMA KOMNETEHLUN F;m'c:ly oueHuBaHUA KOMMeTeHLu1n Axkagemuyeckan | YpoBeHb OCBOEHUsA
oueHka unm 6annsl KOMMAeTeHuun
npouecc)

YK-1

3aday

peweHul

CnocobeH ocyuwjecmesisimb NMOUCK, KpumuquKufl aHamnu3 u CcuHme3 umpopMauuu, NMPUMeHsImb cucmemHbIl Nodxo0 ons peuwieHusi nocmaeJieHHbIX

W01+ - AHanuaupyem nocmasrneHHyto 3adady u ocyujecmsrissem rnouck Heobxodumoul uHgpopmayuu Orisi ee peweHus
N2y — Pewaem nocmaseneHHble 3a0aqu, UcMonb3ysi cucmemMHbil nodxod, Ha OCHO8E KpUMUYECKo20 aHanu3a u cuHmesa uHgopmayuu u oyeHueaem nocriedcmeusi 03MOXHbIX

3HaThb:

noaxoAdbl K peLleHnio NocTaBneHHbIX 3ajay
OCHOBbI CUCTEMHOrO NoAXoAa K peLleHunto
nocTaBMeHHbIX 3aday

YmeTb:
aHanu3upoBaTb NOCTABMEHHYO 3a4avy
OCYLLIECTBNATb KPUTUYECKUIA aHanu3

Bnapetsb:

HaBblkaMy noucka nHdopmMauuy ans
pelueHns 3agad

HaBblKaMy OLEHKW NocneacTBui
BO3MOXHbIX peLLUeHUn NoCTaBneHHOoN
3agaun

KypcoBoi
npoexT

PedepaTt

Matepuansl
KypCOBOro
npoekta/pedepara,
3awuTa

obyuatoLmiica pasobpancs B NOCTaBNEHHON 3aaade u
NOJSTHOCTBIO PACKPbI NPEANOXEHHYI0 TEMY,
npeactaesun pabdoty B oobeme He meHee 30 cTp.
dopmarta A4, 3ameyaHunii No TEKCTY 1 0POPMIEHUID
paboTbl HET, FPAMOTHO 3aLMUTMN paboTy

OTnnyHo

OcBoeHa
(NoBbILEHHDBIN)

obyyatoLmiica pasobpancs B NOCTaBNEHHOW 3adade n
NONHOCTLIO PacKpbIT NPEOSIOKEHHYIO TEMY,
npeacrasun paboty B oobeme He meHee 30 cTp.
hopmaTa A4, HO UMEIDTCS He3HAUUTENbHbIE 3amMeYaHus
Mo TeKCTy 1 obopmIeHnto paboTbl, Npu 3awuTe
gonyctun He 6onee 2-3 ownbok

XopoLuo

OcBoeHa
(NOBbILLEHHBIN)

Kenc-
3agaHve

CopepxaHue
peLieHus

obyuvatoLmiics rpaMoTHO pasobparncs B cuTyauuu,
BbISABUM NPUYMHbLI CITYYMBLLEACS CUTYauun, Npeanoxun
HEeCKOINbKO anbTepHaTUBHLIX BAPUAHTOB BbIXxoAa u3
CNOXMBLUENCS cuTyauun

3a4YTeHo

OcsoeHa
(NOBbILLEHHBbIN)

obyyatoLmiics pa3obparncs B CUTyaLuu, BbISIBAN
NPUYMHBI CIYYMBLLENCS CUTYaLMUKU, NPEASIOXKMI OOUH
BapvaHT BbIX0[a U3 CNOXUBLUENCS CUTyaLum

3a4yTeHo

OcsoeHa
(NoBbILLEHHBI)

obyyaroLmiics pa3obparncs B CNIOXMBLLENCS CUTYaLIUN,
OZHaKO He BbISIBUI MPUYMHBI CIYYMBLLETOCS U He
NpeanoXun BapMaHToB pelleHUs!

3a4TeHo

OcBoeHa (6a3oBbin)

obyyaroLmiics He pasoGparcs B CrOXWBLUIENCS
CUTyauum, He BbISBUM MPUYKHBI CITYYMBLUETOCs U He
Npeasiokun BapuaHToB peLleHus

He 3a4TeHOo

He ocBoeHa
(HeoocTaTOUHbIN)

delicmeyroujux npaeoebix HOPM, UMEHWUXCS Pecypcos U o2paHudeHul

ny6nu4Ho npedcmasnsem pe3ynbmambl peleHusi KOHKpemHod 3adaqu npoekma

YK-2 CnocobeH onpedenamb kpy2 3aday 6 paMKax rnocmaesieHHol uesu u esibupams onmumalsibHbie Crocobbl UX peweHus, UCX00s U3

U1y — Onpedensem (ucxods u3z elicmayrouux rPasosbiX HOPM) COBOKYMHOCMb 83aUMOCBA3aHHbIX 3aday, peleHue Komopbix obecredyusaem docmuxeHue rnocmasneHHouU yenu
N2> — MNMpoekmupyem u ebibupaem onmumarsibHble criocobbl peuwleHUs1 onpedesneHHbIX 3aday, ucxods u3 0elicmeyouuX NpasosbiX HOPM, UMEIOWUXCS pecypcos U o2paHuyeHul u

3HaThb:
noaxodbl K peLleHmnio NoCTaBNeHHbIX 3aaay
pasnunyHble cnocobbl peLleHnst

TecTtupoBaH
ne

PesynbTtar
TECTMPOBaHNSA

50% n 6onee npaBuUIbHLIX OTBETOB

3ayTteHo

OcBoeHa (6a3oBbi,
NOBBbILLEHHbIN)

MeHee 50% npaBurbHbLIX OTBETOB

He 3auTteHo

He ocBoeHa




(HeOoCTaToOuHbIN)

3HaHWe OCHOBHbIX

obyuvatoLmiicsa peLwunn nunu Npeanoxun BapuaHT

OcBoeHa (6a3oBbiN,

CoBeceosa nytemn pelLeHns Kenc-3agaHunsl, OTBETUI He Ha BCe BOMNPOCHI, 3auTteHo NOBLILUEHHbI)
e COBEpPLUEHCTBOBAHMA HO B T€X, Ha KOTOpble Aan OoTBeT, He OAonyCTun OLLNGKMN
onpeaeneHHbIX 3ajay (okaameH) AEATENBHOCTU  |0ByqaloLuniics He NPEANOXIN BapUaHTOB peLueHus He ocBOGHE
npeanpuaTunM B |keric-3agaHus, B oTBeTe gonyctun 6onee nstu ownbok He 3auTteHo (HEnOCTATOuHbIiA)
obnacTtu kavecTBa
YmeTb:
BbIBMpaTh HeobxoanMble crnocobbl pelueHnst |Konnoksnym PeayribTaTh 50% 1 Gonee NPaBUTbHBIX GTBETOB 3auTeHo OcBoeHa (6a305sbw|,
nocTaBleHHbIX 3aaay (TecTnpoBaH TECTUPOBaHUS MOBbILLEHHbIN)
onpenensTb B3aMMOCBA3b Mexay 3agadamiu, |1e)
;'ggf;;ﬁ;ﬂﬁb:ﬁmugﬁj HoCTIIER meHee 50% npaBuIibHLIX OTBETOB He 3auTteHo (HeHu?)(?T(;i%iiiM)
oby4atoLuiicst rpaMoTHO pa3obparncs B cuTyauumm,
BbISIBUM NPUYMHbBI CITYYMBLUEACS CUTYaLUn, NPeaoxun 334TeHo OcBoeHa 5
HECKOIbKO anbTepHaTUBHbIX BAPUAHTOB BbIXO4a M3 (NOBbILLEHHI)
CNOXMBLLENCS cuTyaumm
coi obGy4atowuiics pa30§pancn B CMTyauumu, BbISBUI OcBoeHa
enc- NMPUYUHBI CITYYUBLLUECS CUTYaLMK, NPeaSIoKuUI OanH 3a4TeEHO .
3agaHve ConepxaHue BapuaHT Bbl)¥0ﬂa u3 cnommsymeﬁcq cuTyaumm (NOBBILLEHHBII)
petuenms obyyatowuiicst pazobparcs B CNOXMBLLENACS CUTYaLNK,
OQHaKO He BbISABMI MPUYUHBI CYYUBLLETOCSH U HE 3a4TeHo OcBoeHa (6a30BbIi)
BnapeTb: npeanoXurn BapnaHToB peLleHus
HaBblkaMy onpejeneHuns 3agad obyyvarowmincs He pasobparncs B CroXuBLLENCSA He ocBOEHa
HeoBXOANMBIX ANS PeLleHNst NOCTaBNeHHON CUTyauuK, He BbISIBAN NPUYMHBI CITYYMBLLEFOCS U HE He 3a4TeHo (HEOOCTaTOuHbIiA)
uenwu NPeAnoXun BapnaHTOB peLLeHnst
HaBbIKaMy NpeacTaBneHns pesynbTaToB obyuvatomiics pasobpancsa B NoCTaBNeHHON 3adade u
peLLeHNss KOHKPETHOW 3aaun B NpOeKTe NONHOCTbLIO PACKPbIN NPEANOXEHHY0 TEMY, OcBoeHa
npenctasun paboty B o6beme He meHee 30 cTp. OTnn4HO (NOBBILLIGHHLI)
dopmata A4, 3ameyaHunii No TekCcTy 1 oPopMNEHUIO
Matepuansi paboThbl HeT, rPamMOTHO 3TN paGoty _
Pedepart pechepara, 3aluTa obyuvatomiica pasobpancs B NnocTaBneHHOW 3aaade u
’ NOMHOCTLIO PaCKPbIT NPEANOXKEHHYIO TEMY,
npenctasun paboty B o6beme He meHee 30 cTp. XopoLuo OcBoeHa

¢dopmata A4, HO UMETCHA He3HaUYUTENbHbIE 3aMeYaHnd
no TeKCTy n odopmneHnto paboTsl, Npu 3awuTe
gonyctun He 6onee 2-3 ownbok

(NOBbILLEHHBbIN)

lM1Ke-3 CnocobeH y4yacmeogamb 8 coeepuieHCIMeo8aHUU MexHO/102U4ecKuXx npoueccoe u paspabomke Hoeo20 o6opydoeaHusi ¢ NO3uyuli 3Hep20- U
pecypcocbepexxeHusi U MUHUMU3ayuu eo3delicmeusi Ha OKpy»xarouwyro cpedy

W1 ks — Bbisienisiem npu4uHbl 803HUKHOBEHUST HapyWweHUU 8 MEXHOI02UHECKOM MPOoUEcce 04YUCMKU CMOYHbIX 800, aHausupyem aghgheKmueHOCMb MPUMEHSIEMbIX MeXHoI02ul

pydogaHus U mexHoo2uli O4UCMHbIX COOpyXeHUl 8odoomeedeHus ¢ y4emom Hausnyqwux docmynHbIX mexHonoauu

NO2nks — Pa3pabameligeaem nnaHbl ModepHU3ayuu 060,

3HaTth:

TecTnpoBaH
COBpPEMEHHbIE TeHAEHLUN B

ne

Pesynbtathl

50% v 6onee npaBuUIbHBIX OTBETOB

3ayTteHo

OcBoeHa (6a30BbI,
NOBbILLEHHbI)

OGOpy,D,OBaHVIVI N TEXHONOIMMAX OYNCTHbIX

TEeCTUpPOBaHUS

MeHee 50% npaBuIbHbIX OTBETOB

He 3auyTteHo

He ocBoeHa




(HeOoCTaToOuHbIN)

obyyvaloLlwmics rpaMmoTHO peLunn Kenc-3agaHus,

OTBETUI HA BCE BOMPOCHI, HO AOMYCTUI OZIHY OLIMGKY OTANYHO (nog;EJO:HH:bM)
3HaHue aKTyanbHbIX( o6y a0 iniics NpaBUNbHO peLlnn Keilc-3ananis, OcBoeHa
Cobecenosa TEHAGHUMM B | 5rpatyn Ha Bce BOMPOCHI, HO [OMYCTUA ABE OLINGKM Xopowo (NOBbILLEHHBIN)
. HVe obnactu
COOPY>XEHWUIN BOAOOTBEAEHWS (ak3ameH) NPoeKTMpOBaHKs (06Y4aloLLMAICA NPEANOKIN BapUaHT PelUeHns keic- |,
COBPEMEHHbBIE TEXHOMNOMNN OHNCTKN TEXHOMOrMYecknx |3adaHunsi, OTBETUIT He Ha BCe BOMPOChI, HO B TEX, Ha ROBNETBOPUTENY 1 50eHa (6a3oBblif)
CTO4HBIX BOA npoLieccoB KOTOpble Aian OTBET, HE JOMYCTUM OLNBKM HO
06}/qalou4v|v|c;| He NpeanoXwun Bapl/l6aHTOB peLueHnst HeynosneTopuT He ocBoeHa
Kellc-3afiaHuvsA, B OTBETE AonycTun 6onee nNaTu SHbHO (HEAOCTATOUHBIN)
OLUMBOK
YMeTb: obyyvaroLmncsa rpaMoTHO pasobparncs B cutyaumu,
onpeaensiTb NPUYNHLI BO3HUKHOBEHUS BbISIBUIT MPUHMHBI CIYYMBLLIENCA CUTYaLMU, NPEATIOXKMNI OcBoeHa
HapymeHV“‘/] B TEXHOMNOMN OMUCTKMN CTOYHbIX HECKOJ1bKO ?anepHaTMBHbIX BapnaHTOB BbiXo4da 13 3a4TeHoO (l'lOBblLLIeHHblﬁ)
BOA CINOXMBLLENCS cuTyaLum
crnnaHupoBaTh paspaboTky nnaHa _
MOZEPHI3ALIMM TEXHONOMMI OUMCTHBIX oByuatoLLuniicsi pa3obparncs B CUTyaLnM, BbisiBA Ocsoena
COOpYKEHMiA Keiic- MPUYMHBI CIYYMBLIENACSA CUTyaLMUN, NMPEANOXAN OfH 3a4TeHo (MOBbiLIHHLI)
sanaHUe Copepxative BapuaHT BbIXO4a W3 CMOXUBLLENCA CUTYaLMK
pelwenns obyvaroLminca pasobparncsa B CrOXMBLIENCS CUTyaLuu,
O[IHaKO HE BbISIBUIT MPUYMHBI CIYYMBLIErOCA U He sauTeHO OcBoeHa (6a30Bbii)
NPeanoxXun BapuaHToB peLleHmns
obyvaroLminca He pasobparncs B CrioXMBLLIEHCS H
CUTYaL MK, HE BbISIBUNM MPUYUHBLI CIYYMBLLETOCH U He € 0CBO€eHa
Bnapets: I'Ipe),él,J'IO)KVIJ'I BapuaHTOB r[;eLIJeHVIH Y HE 3aHTEHO (HepoCTaTOMHbIN)
HaBblkamy aHanun3a adpdeKTUBHOCTU
NPUMEHSAEMbIX TEXHOSOMMI ANSA OYMUCTKM obyyvarouincsa pa306panc;| B NMOCTaBIEHHOWN 3aga4ye u
CTOYHBIX BOA MOSTHOCTBIO PACKPbIN NPEANOXKEHHYIO TEMY, OcBoeHa
HaBblkaMu pa3paboTku nnaHa npeactasun paboty B obbeme He meHee 30 cTp. OT1nunyHo (NOBBILLEGHHbIV)
MOZEPHN3aLMMN TEXHOMOTMII OYUCTHBIX dopmata A4, 3ameyaHunii No TEKCTY 1 0POPMINEHUIO
COOPYKEHMI 5 Martepuansi paboTsbl HET, TPamMOTHO 3aLMTUN paboty _
ecbepat pecbepara, 3almTa obyuarolminca pa3obparncs B NocTaBrneHHoN 3agaye 1
’ MOJTHOCTBIO PaCKPbIN NPEANOXKEHHYIO TEMY,
npeacTtasun paboty B o6veme He meHee 30 cTp. XopoLwo OcsoeHa

dopmata A4, HO UMEIDTCA HeaHauYUTeNbHbIE 3aMeYaHnst
No TEKCTY U 0hopMIIEHMIO PaboTbl, Npy 3aLuTe

gonyctun He 6onee 2-3 ownbok

(NOBbLILIEHHBIN)
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