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1. Uenu n 3apauv gucUUnNnHbI

Llenbio ocBoeHMs OuCUMMUHBI siBNsieTcA (bopMupoBaHMe KoMneTeHuun obyvarolierocsi B

obnacTtu npodeccnoHanbHOM AeATENBHOCTUN K cdhepe NPodecCnoHanbHON AeATENbHOCTU:

16 CTpoMTEenbCTBO U XUMULLHO-KOMMYHanbHOE X03aUCTBO (B cdhepax: cbop, nepepaboTka,
yTUnM3aumsa M XpaHeHwe OTXOAOB MPOM3BOACTBA,; obecneyeHne 3KOMOrMYEeCcKn U  CaHUTapHO-
anvaemuonormyeckm 6esonacHoro obpalleHms ¢ oTxogamu NPon3BoacTBa 1 NOTpebneHus);

26 XMMMn4eckoe, XMMMKO-TEXHOIOrMYECKOEe NPON3BOACTBO (B cdiepax: 3aluTa oKpyxaroLlen
cpeabl M NUKBMOAUNSA nocneacTsuii Bpe4HOro Ha Hee Bo3fdencTBus; cbop, nepepaboTka, yTunusaums v
XpaHeHne OTX0dO0B Npou3BoAcTBa;  obecrneyeHue SKOMOrMYEeCcKU U CaHUTapHO-3NUAEMUONOrNYeCKn
GesonacHoro obpalleHns ¢ oTxogaMmm Npou3BoACTBa M NOTpebneHus; paspaboTka 3Hepro- wu
pecypcocbeperatoLlimx MpoueccoB B XMMUYECKOW TEXHOMNOrnn, Heptexummm u BuoTexHonoruu,
pas3paboTka, co3gaHWe W 3KcnnyaTaumsi 3Hepro- WU pecypcocbeperaronx mMawvH U annapartos
XUMUYECKNX NPON3BOACTB);

40 CkBO3Hble BMAbl NPOJECCUOHANBbHONW LEATENbHOCTM B MpoMbiWwrieHHoCcTn (B cdepe
opraHusaumm 1 NpoBefeHnss Hay4YyHo-uccneaoBaTeNbCKMX N ONbITHO-KOHCTPYKTOPCKMX paboT B obnactu
9Hepro- UK pecypcocbeperalowimx MNpoLeccoB B XMMUYECKOW TEXHOMOrnu, HedpTexumun u
BuotexHonorum).

AvcumnnuHa HanpaBneHa Ha pelueHue 3agay nNpodyeccuoHarnbHON AeATENbHOCTU CrneayoLwmx
TUMOB: TEXHOMNOIMYECKNI, OpraHM3aLOHHO-YNPaBneHYeCKNn, NPOEKTHbLIN, SKCNEPTHO-aHaNIUTUYECKUNA.

lMporpamma cocTaBrneHa B COOTBETCTBUM C TpeboBaHuamMn denepanbHOro rocyaapCTBEHHOro
obpasoBaTenbHOro cTaHaapTa Bbiclero obpasoBaHusa no HarnpaerneHutio noarotokn 18.03.02 BHepro-

N pecypcocbeperatoLume nNpoLecchl B XMMUYECKON TEXHOMNOMU, HEPTEXUMIUM N BUOTEXHOMOTUN.

2. lMepeyeHb

nnaHnpyemMbIx

pe3ynbTaToB OOy4YeHUsl, COOTHECEHHbIX

nnaHnpyemMbiMU pe3ynbTaTaMn OCBOEHUSA obpazoBaTesIbHOM TPOrpaMmbl

Ne Kop dopmynupoBKa Koa n HaumeHoBaHMe MHAMKaTOpa AOCTUXKEHMUA
n/n KoMneTe KoMneTeHUnUun KoMneTeHUunUn
HUUn
1 YK-1 CnocobeH ocywectsnats | M1y — AHanuavpyeT 3agady, Bbloenss ee 6asoBble
MOWCK, KPUTUHECKUIT aHanus | coctaBnsoWme, OCYLLECTBNFAET AEKOMMO3ULINIO 3a4a4uU
M CUMHTE3  WHOPMALWMM, ["|AND . " HaxoauT U KPUTUYECKM aHanMaupyeT MHAopMaLuio,
MPUMEHATE CUCTEMHBI |10 06 x0AMMYIO NS peLleHns NocTaBEHHO 3aaa4m
nogxon  Ans peLleHns
MOCTABNEHHbIX 33134 MO3yk.1 — PaccmaTpuBaeT BO3MOXHbIE BapWaHTbl peLueHns
3a4a4n, oueHnBasa Nx JOCTOMHCTBA U HEAOCTATKM
WO4y.s — paMOTHO, NOrMYHO, apryMeHTUpoBaHHO dhopmMupyeT
COOCTBEHHbIE CyXOEHMS U oueHkn. OTnuyaetr akTbl OT
MHEHW, WHTEepnpeTaumn, OUEHOK W T.A. B pPacCyXOeHusx
OPYrMX Y4aCTHUKOB OeSATENbHOCTH
WO5yk+ — OnpegensieT n oueHNBaAET NMOCNEACTBUS BO3MOXHbIX
peLleHnin 3agayun
2 OrK-4 CnocobeH noHumaTtb | WOlomks — PeweHns npodeccrmoHanbHbiX 3aga4y  no
NPUHLMIMbI paboTbl | obecneveHuto ©Oe3onacHOCTU 4YenoBeka B cpede obutaHus
COBPEMEHHbIX (Mpon3BOACTBEHHOW, OKpYXatoLlen) OCHOBaHbl Ha MpUHLUMIax
NHOPMALMOHHBIX paboTbl COBPEMEHHbIX MHPOPMAaLMOHHBIX TEXHOSOMMI
TEXHOMOornm n
ucnone3oBaTb MX ANg
peLueHus 3agad
npodeccroHanbHOn
OeaTenbHOCTU
3 MKB-5 CnocobeH k npoBedeHuio | WO 1nkes — MpoBoanMT nabopaTopHble MccnenoBaHusi, HabnoaeHus 1
9KCNnepnmMeHTOoB n | namepeHuda, B COOTBETCTBUM C pernamMeHtamn, CTaH4apTHbIMU
O(bOpMJ'IeHI/HO pe3ynbTaToB (aTTeCTOBaHHbIMM) MeToaAnKamMu, Tpe6OBaHMﬂMM HOPMaTuBHO-
nccneaoBaHui M | TEXHWYECKON JOOKyMeHTauuu, TpeboBaHWAMM OXpaHbl Tpyda U
paspaboTok B cepe | akonormyeckon 6esonacHocTn
OXpaHbl okpyxatuwen | NWO2nks — OcyllectBnsieT ohopMieHre pe3ynbTaToB UccrenoBaHnii u
cpedbl M pauuoHanbHOro | paspaboTok B BuAE OTYETOB (pasderioB OTY4eTOB) B cdepe OXpaHbl
npupoaonoJyib3oBaHNA 0|<py>|<a+ou.|,e|7| cpedbl 1 paunoHarnbHOro npupogonoJjib3oBaHna
4 [MKB-6 CnocobeH «k npoBegeHuto | WO2nwes — Mcnonbayet CUCTEMBbl MporpaMMHOro obecneyeHus,
JKOJ1I0rM4eCcKkoro aHanmsa VIH(bOpMaLl,I/IOHHbIe TEXHONOrMN AOngd 3KOJI0r’m4eckoro obocHoBaHuA




NpoeKToB pacluMpeHunsi, | NPOeKTOB BHEAPEHMUS] HOBOW NPUPOAOOXPaHHOW TEXHWUKW U TEXHOMOMMI
PEKOHCTPYKLUMM, C Y4YeTOM Haunyylwmx [OOCTYMHbIX TEeXHOMorui B 0obracTtu oxpaHsbl
MoAepHu3auum oKpyxatoLen cpenpl

OenCTBYIOLNX 7]

NPOEKTUpYyeMbIX

npov3BoACTB

Koa n HaumeHoBaHue UHOUKaTopa
AOCTNXEeHUAa KoMmneTeHumun

Pe3ynbTatbl 06y4yeHus (nokasatesnim oueHUBaHUA)

WO 1yk1 — AHanuanpyeTt 3agady, Bblaensas

3HaeT: uenu 1 3agayu Hay4HOro nccrnenoBaHusa

ee 6asoBble COCTaBnsolne, | Ymeert: cMCTEMATU3NPOBATL N OOCTOATENBHO aHANU3NPOBAaTb AaHHbIE
OCyLeCTBNAET EKOMMNOo3NLINIo 3anayn Bnapgeet: HaBblkaMy EKOMMNO3NLIMKN 334241 HAYYHOro UccnegoBaHust

M2y« — Haxogut wn  kputnyeckn | 3HaET: UCTOYHMKN HAaYYHOW MHpopMaLumm

aHanuaupyet UHdOpMaUuio, | YMeeT: NpoBoAUTb NOVCK MHGpopMaLIMKn, Heo6xoaumon Ans pelleHrs 3agaym
Heobxoaumyto ans pelwleHuss | BnageeT: HaBblkaMy KPUTUMYECKM aHanmaupoBaTb WHGOpMaUMio Mo Teme
MocTaBIeHHOW 3a4aun Hay4YHOro mccrnegoBaHust

O3+ — PaccmatpuBaeT BO3MOXHble | 3HaeT: MeTodbl pelleHns n3obperaTenbckmx 3agay

BapuaHTbl pelleHna 3adaudn, oueHuBas
MX AOCTOMHCTBA U HEOOCTATKN

YmeeT: 060CcHOBaTb ONTMMAaIbHbIN BApWaHT pelleHus 3agaydv

BnapeeT: cnocobHOCTbIO npegnaratb BapwaHTbl peLlleHMs MOCTaBfEHHOMN
3agayn un oueHmBaTb UX OOCTOMHCTBA U HEOQOCTATKU

04y - "pamoTHO, TNOTNYHO,
apryMeHTMpOBaHHO dopmupyet
CODOCTBEHHbIE  CYXOEHUS U OLEHKMW.
OT1nnyaet dakTbl oT MHEHUI,
WHTEpNpeTauun, OLUEeHOK u T.4. B
paccyXgeHusax apyrmux YYaCTHUKOB
[eaTenbHOCTH

3HaeT: OCHOBHbIE pasnnyna mexay d)aKTaMI/I, MHEHUAMU, HTepnpeTaunamun
1 OUEeHKaMu

YmeeT: aHanu3avpoBatb M obobwaTe  NOMyyYeHHble  pes3ynbTaThbl
3KCNepuMeHTa

BnapgeeT: cnocobHoOCTbIO cdopmMmmpoBaTb 1 apryMmeHTMpoBaTb CBOU BbIBOObI U
CyxaeHuna

a5y — OnpepensieT U oueHuMBaeT
nocneacTsmMsi  BO3MOXHBIX — peLUeHui
3agayn

3HaeT: OCHOBHble MeTodbl aHanM3a gaHHbIX

YmeerT: NPOrHo3mpoBaTb NoCeacTBna BO3MOXHbIX peLIJeHVIVI 3agavun

BrnapeeT: HaBblkaMy OLEHKM NOCNEeACTBUI BO3MOXHbIX PELLEHUIN C TOYKU
3peHnst obecneyeHnst IKONOrMYeckon 6e3onacHocTn

WO1nes — [poBognT nabopaTopHble
nuccnenoBaHus, HabnoaeHus "
N3MepeHus, B COOTBETCTBUM c
pernameHTamu, CTaHAapPTHBIMM
(aTTecToBaHHbLIMY) MeToAnKamu,
TpeboBaHNAMU HOpMaTWBHO-
TEXHUYECKON OOKyMeHTauumm,

TpeboBaHUAMM  OXpaHbl  Tpyda W
3Konornyeckomn 6e30nacHOCTM

3HaeT: MeTo4oNorno Hay4HOro nccnegoBaHud

YMeeT:  onpegensTb  CYWHOCTb,  CTPYKTYpy M pasHOBUAHOCTM
3KCNepUMEHTANbHbIX UCCNELOBaHMIA

BrnapeeT: HaBblkamMy NNaHMPOBaHUS 3KCMEPUMEHTA B COOTBETCTBUM C
TpeboBaHUAMN HOPMATMBHO-TEXHUYECKON AOKyMeHTauuu, TpeboBaHusMun
oXxpaHbl Tpyaa 1 aKorornyeckon 6e3onacHocTm

MO2nkes — OcyliecTBnseT odopmrieHve
pe3ynbTaToB nccnenoBaHui n
pa3paboTok B BMAE OTYETOB (pasgenos
0T4eTOB) B Cepe OXpaHbl OKpyxKatoLlewn

3HaeT: CTPyKTypy M npaBuna odOpMIIeHUss OTYeTa O  HayyHo-
uccrnegosaTernbcko paboTe

YmeeT: 0gopMnsaTb pesynbTaTbl UCCNEeooBaHWin 1 paspaboTok B Buae
OTYeTOB (pa3gernoB OTYETOB) B Cepe OXpaHbl OKpYXalolleh cpedbl W

cpenbl 7 paunoHanbHOro | pauuoHanbHOro NPMPOAONONb30BaHMS

npMpoAononb3oBaHUA Bnapeet: metogamn mMartemaTM4YecKkoM CTaTUCTUKM M MaTeMaTU4eckoro
NnaHMpoBaHUS 3KCNepUMeHTa

WO2ner — Wcnonbayet cUCTeMbl | 3HAET: OCHOBHble TeHAeHUMM uudpoBM3auum B o6nacTU 3Hepro- u

nporpamMmmMHoro obecneyeHusi, | pecypcocbepe-KeHnsi, OXpaHbl OKpyXarlLlen cpeabl Ha npeanpuaTusix

WHMOPMALMOHHBIE  TEXHOMorMM  Ans
3KOMOrn4ecKkoro 0BOCHOBAHMS MNPOEKTOB
BHEApEeHNss HOBOW MPUPOAOOXPaHHOWM
TEXHUKM W TEXHOMOIMW C  Yy4eToM
Hauny4ywmx [OOCTYMHbIX TexHonorni B
obnacTu oxpaHbl OKpyxatoLen cpeabl

XUMUYECKOr0, HedpTeEXMMMYECKOro, BUOTEXHONOIMYECKOro NPon3BoaCcTBa

YMeeT: NpUMEHSITb MEeTOAbl UCCNeOBaHNA TEXHONOMMYECKMX MPOLIECCOB U
NPUPOAHbLIX cped, B TOM YUCHIe C UCNONb30BaHMEM LIMOPOBLIX TEXHOOrMM

BnapeeT: HaBblkamu BbIGopa LIMPPOBBLIX TEXHUYECKNX CPEACTB 1 TEXHONOMMI
Ons aKomnormyeckoro  Oo6OCHOBaHUS  NPOEKTOB  BHEAPEHUS  HOBOM
NPUPOAOOXPAHHON TEXHUKN N TEXHOMOMMN

3. MecTo gncuunnuHbl B cTpyktype OO BO

D.I/ICLI,VI nnMHa OTHOCUTCA K

obasatenbHon 4actu bnoka 1 OOIll. OucumnnuHa sBnsaeTcs

06a3aTeNbHOM K N3y4EHMIO.

AvcumnnuHa sBNAeTCs nNpeAwecTBYOLWEA ANA WU3YYEHUS OUCLUNAWHBL  «YNpaBneHue
9HEpro- u pecypcocbepexeHnem Ha npeanpuatTumy, [MponsBoacTBEHHbIX U [1peaannnomMHon
NpaKTUK.

4. O6bem AUCUMNNNHBLI U BUAbI y4eOHOU paboThbl



O6Lwaga TpyaoemMKoCcTb ANCUMNANHBI (MOOYNSA) COCTaBNaAeT 6 3a4eTHbIX €AUHULbI.

Buabl yue6HOM paboThbi Bcero CewmecTp CewmecTp
YyacosB \/ Vi

akag. akag. akag.

Obuwasn TPYOOEMKOCTb ONcuunsvHbl 216 108 108

(Moayns)

KoHnmakmmHas paboma, 8 m.y. 101,6 46,6 55

ayOumopHble 3aHSMUs:

Jlekunn 48 30 18

8 mom yucriie 8 hopme rnpaKkmu4eckou - - -

nod20mosKu

MpakTuyeckme 3anatumsa (M3) 51 15 36

8 moMm 4ucre 8 hopme rnpakmuveckol 51 15 36

no020mosKu

KoHcynbTaumm Tekywmne 2,4 1,5 0,9

Budbl ammecmauyuu (3a4em) 0,2 0,1 0,1

CamocmosimenbHasi paboma: 114,4 61,4 53

MpopaboTka maTepranos No NekUMsm 14,4 9 54

MpopaboTka MaTepmanoB Mo y4ebOHuKaMm, 70,4 37,6 32,8

y4eOHbIM Nocobusim

MoaroToBka K 3alumTe npakTuyecknx pabor 9,6 4.8 4.8

Pedepar 20 10 10

5 CopepxaHue AOUCUMUNIIUHDI,

CTPYKTYypuUpoBaHHOe Mo Temam (pasgenam) c
yKazaHMeMm OTBeAEeHHOro Ha HMX KonuyecTBa akafeMU4eCKUX 4acoB U BUAOB Y4eOHbIX

3aHATUM
5.1 CopepxaHue pa3fenoB AUCLUMNIIUHDI
HanmeHoBaHue TpyooeMKkocTb
Ne CopeprxaHune pasgena (ykasbigaromcesi membi U
n/n pasnena Audakmuyeckue eOUHUUbI) pasaena,
OVCUMNIUHBI yachbl
V cemecTp
1 LindbpoBusaumnsa Hay4dHO-MccreaoBaTenNbCKkon AeATeNIbHOCTMU. 50
MeToabl Hay4YHOro HayyHoe wuccnepoBaHue, €ro CywHOCTb UM OCOBEHHOCTM. 7*
nccrnegoBaHus OcHoBHble 3Tanbl  uccregoBaHus.  [MOMCK  MCTOYHUKOB
Hay4HO-TEXHUYECKON MHAOPMALIMK.
2 CoBpeMeHHble MeToAbl UCCNeaoBaHUs TEXHOMOMMYECKUX 56,4
npoueccos. LindpoBusaumsa TexXHONOrM4ecknx MpoLeccoB. 8*
lMnaHupoBaHue MaTtemaTnyeckme mMeToabl nnaHMpoBaHns
aKcrnepnmMeHTa 3KCMepuMeHTanbHbIX  uUccnegosaHun.  MaTtematunyeckun
aHanu3 n obpaboTka pe3ynbTaToB akcrnepumeHTa. PaboTta ¢
OaHHbIMW.
KoHcynbTauuu 1,5
Tekylime
3aver 0,1
VI cemecTtp
1 MeToab! peLueHuns . 57
M30BPETATEMbCKIX MpuHUMNBLI pasBUTUS TBOPYECKUX CMOCOBHOCTEN YenoBseka. 16*
sanau MeToap! pewweHuns nsobpeTtarenbCckmx 3agad.
2 MHTeHcuBHast Teopusi pelieHuss um3obpeTtatenbckux 3agady (TPU3). 50
TexHonorus M3obpeTaTenbckme 3agaym 1 3aKOHbl Pa3BUTUS TEXHUYECKNX 20"
WHXXEHEepPHOoro cuctem. Lndposas TpaHchopmauus HepTeXxMmn4eckoro
TBOpYeCTBa npoussogctea (Ha npumepe NAO «CUBYP XonguHr)
KoHcynbTauuu 0,9
Tekylime
3aver 0,1




*B hopMe MpaKTU4ECKON NOArOTOBKM

5.2 Paspenbl AMCUMUNNUHBLI U Buas! 3aHATHI

Ne
n/n

HaumeHoBaHWe pasgena QUcUUnivHbI

Nekyun,

M3, yac
yac

CPO, yac

V cemecTp

MeTofbl HAay4YHOro UccnegoBaHus 12 7*

294

N|—=

[MnaHMpoBaHWe 3KCNepuMeHTa 18 8*

32

KoHcynbTaumm TekyLume 1,5

3avet

VI cemecTp

MeToabl pelleHns nsobpertaTenbCcknx 3agay 10

16*

26

N|—=

MHTEHCMBHas TEXHOMNOMMA NHXEHEPHOro TBOpYECTBa 8

20*

27

KoHcynbTaumm TekyLume 0,9

3avet

0,1

*B hopMe NPaKTUYECKON NOAroTOBKM

5.2.1 Jlekunn

HanmeHoBaHue
pasgena
OUCUMNNUHbI

TemaTurka NeKUMOHHbIX 3aHATUN

TpyooeMKkocTb,
yac

V cemecTp

MeToabl Hay4HOro
ncenenosaHnAa

LncdpoBunsauus
AeATeNIbHOCTU:
pucku.
OcCHoOBHbIe 3Tanbl unccrnenoBaHus: mMeToaonorna
nuccnenoBaHus; HaydyHoe MccrnefoBaHWe W ero aTtanbl; Lenu u
3agjaun uccnenoBaHus; obocHoBaHue aKTyanbHOCTU
nccrefoBaHust; npobnemMa uccregoBaHus.

Monck WCTOYHUKOB Hay4YHO-TEXHUYECKOM UHcpopmaumu:
WCTOYHMKN HAYYHO-TEXHUYECKOW WHopmaum1, MCNorb3yemble
B UCCregoBaHusIX; OTEYECTBEHHbIE  MH(OPMALMOHHbIE
WUCTOYHWKY;  3apyDexHble  UHHOPMALMOHHbIE  WCTOYHWKY;
MHOPMaLIMOHHbIE MOTOKK; LM(PPOBOM KOHTEHT.

Hay4yHoe wuccnepoBaHue, ero CywHOCTb U OCOOEHHOCTMU:
CYLLHOCTb nccnepoBaHus; 00BbekT n npegmer,
MHpopmaumoHHasa 6asa nccnegoBaHns

Hay4YHO-UccnepoBaTesibCKON

TEXHOOIru, nepcneKkTmnBbl NPpUMEeHeHN4,

12

[naHupoBaHue
3KcrnepuMeHTa

CoBpeMeHHble MeTOoAbl UcCnefoBaHWS TEXHONMOrM4eckux
npoueccoB. LindpoBnsauma TexXxHONOrm4ecKnx npoLeccos.
XapakTtepucTtuka LUMdpOBbIX TEXHOMOrMMN. O6nactb
NPUMEHEHMS.

MartemaTtuyeckune MeToAbl nnaHMpoBaHusA
3KCNepuMeHTalNbHbIX  UCClefoBaHUWN: Knaccudumkaums
MEeTOAOB, UCMofb3yemblXx B uUccregoBaHusax. CTaTucrtnyeckas
obpaboTka 3KCNepMeHTanbHbIX OaHHBbIX. Yucrnoskle
XapaKTepUCTUKN CRyYanHOW BENMYUHLI. Teopnsa OLEHOK.
MaTtemaTtnyeckum aHanus wu obpaboTka pe3ynbTaToB
akcnepumeHTa: KonunuyectBeHHass ob6paboTka pesynbTaToB
akcnepumeHTta. OcdopmneHne gaHHbIx B Tabnuuy. Npadmyeckoe
ns3obpaxeHue pesynbTaToB IKCNeprMeHTa.

Pabota ¢ paHHbIMU. CoBpemeHHble TEexXHOnormM adHanusa
AaHHbix: Data Mining (discovery-driven data mining); BonbLumne
JaHHble (Big Data)

18

VI cemecTp

MeTonapl pelleHns
n3obpeTaTenbCkux
3ana4

MPVHUMNBLI  PasBUTUS TBOPYECKUX CMOCOBHOCTEN YeroBeka.
MeTonbl pelleHuss wusobpeTaTenbckux 3agad. MeToa
nepebopa BapuaHToB. MeTog wmoa3roBoro wTypMa. MeTon
dhokanbHbIXx 06bekToB. MeTog MopdonorMyeckoro aHanmsa u
CUMHTE3a  TEXHWYECKMX pelleHnid. MeTod  KOHTPOSbHbIX
BOMpocoB. MeToa HanpaBneHHOro noucka.




Teopua  peweHus  u3obpetatenbckux  3aga4y  (TPUS3). 8
NHTeHcrBHas U3obpeTtaTenbckue  3apaum M 3aKOHbI pa3BuTuA
TexHonorus TEXHMYECKUX cucteMm. M3zobpeTatenbckve 3agadm W ux
NHXXEHEPHOTO YPOBHW.  ANroputMm  pelleHust n3obpeTaTenbckux  3agad.
TBOpYecTBa Undposasn TpaHccopmauus HedTeXMMUYEeCKoro
npousBoacTBa (Ha npumepe NMAO «CUBYP Xonguhr)
*B (hOpME NPAKTUHECKOMN NOATOTOBKM
5.2.2 lNpaKkTu4eckme 3aHATUA (CeMUHapsbl)
Ne HaumeHoBaHuve pasgena T o TpyooemkocTb,
emMaTuka NpaKkTUYeCKUX 3aHATU (CeMnHapoB)
n/n ONCUNNNUHBI yac
V cemecTp
1 MeTtoabl n npouenypbl MOUCKOB AOKYMEHTamnbHbIX 7
WCTOYHUKOB MHpopMaLmn.
MeToapbl Hay4YHOro Hay4Ho-TexHu4eckas WHopmaumsa: MOWCK,
nccnegoBaHust HakonneHue, aHanu3 n obpaboTka.
Cuctembl knaccudpukaumm (YOK, BBK).
Komnoauumsi Hay4Horo npov3BegeHns
2 lMnaHupoBaHue Crartuctmnyeckum aHanms 3KCNnepuMeHTanbHbIX 8*
3KcnepuMeHTa OaHHBbIX.
O6paboTka NONyYEeHHbIX 3KCMepMMeHTarnbHbIX
OaHHbIX: [OBepuUTernbHble WHTepBanbl (rpaHuubl),
MEeTO4 HauMEeHbLUMX KBaApaToB, KOPPENSALUMOHHBIN U
PErpecCMOoHHbIN aHann3 NonyYeHHbIX AaHHbIX.
MocTpoeHus nonHoro akTOpHOro SKCNepuMeHTa,
06paboTka 1 aHanu3 ero pesynbTaTos.
VI cemecTp
1 MpocTeiune npremsl n3obpeTaTenbcTaa. 16*
MeToabl peLueHus PaspelueHne npotmeopeymin.
nsobpetartenbcknx 3agay | BenonbHbin aHanms.
MpoeanbHbI KOHEYHBIN pe3ynbTar.
2 OCHOBHbIE MOHATUS CUCTEMHOTO aHanmaa. 20*
NHTeHcrBHas PasButre TBOpYECKOro BOOBPaXKeHUS.
TexHonorms MpumeHeHne U3NYECKUX SABMNEHUN K peLleHunto
WH)XEHEPHOro nsobpeTaTenbCckMx 3agad.
TBOpYecCTBa PeweHve wn3obpetaTenbCckux 3agad B paspese
uncppoBomn TpaHchopmaLmm oTpacnu.
*B chopme NPaKTUHECKON NOATOTOBKM
5.2.3 JlabopaTopHbIN NPaKTUKyM
He npegycmoTpeH
5.2.4 CamocrosrensHas pa6oTa 06ydarommxcs
Ne HanmeHoBaHue pasgena Bug CPC TpyooeMKocTb,
n/n OVCUMMINHBI yac
V cemecTp
1 [MpopaboTka MaTepranos No Nekumsam 4
lMpopaboTka maTepuanoB no  yyebHukam, 14,6
MeTozsl Hay4YHOro y4e6HbIM nocobmsam
uccnenoBaHust MogrotoBka K  npakTU4ecknm/nabopaTtopHbIM 24
3aHATMAM
Pedepar 10
2 MnaHupoBaHue MNMpopaboTka MaTepumanos No nekunsm 5
JKcnepunmeHTa MNpopabotka  maTepuanoB no  yyebHukam, 23
y4ebHbIM nocobusam
MogroToBka K  MpakTUyecknm/nabopaTopHbIM 24
3aHATUAM ’
VI cemecTp
1] MeToabl peleHus | MpopaboTka MaTep1anoB no NeKUMsim 3




MpopaboTka matepuanoB no  yyebHukam, 15,8
y4ebHbIM nocobusam

n3obpeTartenbckmx 3agad MogrotoBka K  MpakTU4ecknm/nabopaTtopHbIM 2,2
3aHATUAM
Pedepar 10
2 [MpopaboTka MaTepuranos No feKumsm 24
MpopaboTka maTepuanoB nNo  yyebHukam,
MHTeHcMBHas TexHonorus 17
y4eOHbIM Nocodusam
WH)XEHEePHOro TBopYyecTBa
MogrotoBka K  MpakTU4ecknm/nadopaTtopHbIM 26

3aHATNAM

6 Yye6HO-meTOaMYECKOE U MH(hopMaLMOHHOEe obecnevyeHne AUCLUNITUHDbI
[nsi ocBOEHMSA AUCLMNANHBI 0ByYaloLWMNCa MOXET UCMONb30BaTh:

6.1 OcHOBHas nuTepartypa

1. KysHeuoB, WN. H. OcHoBbl Hay4HbIX uccnegosaHui : yvyebHoe nocobue : [16+] /
. H. KysHeuoB. — 5-e u3g., nepepab. — Mocksa : [Jawkos un K°, 2020. — 282 c. — Pexum
poctyna: https://biblioclub.ru/index.php?page=book&id=573392

2. Wknap, M. @®. OcHoBblI Hay4dHbIX uccnegoBaHun : ydebHoe nocobue : [16+] /
M. ®. Wknap. — 7-e u3a. — Mockea : [HawkoB u K°, 2019. — 208 c. — Pexum
poctyna: https://biblioclub.ru/index.php?page=book&id=573356

3. MonoBuHkmH, A. WN. OCHOBbI MHXEHEpPHOro TBopyecTBa : y4yebHoe nocobue / AN.
MonoBuHkmH. —  CI6. : Jlaw,, 2018. - 364 <c¢. - Pexum pgoctyna:
https://e.lanbook.com/reader/book/105985/#1

6.2. [lononHuTtenbHasa nureparypa:
1. OcHOBbI Hay4HbIX wuccrnegoBaHun : y4vyebHoe nocobue : [16+] / JI. H. epke,

A.B. KHaseBa, A.H.[payeB wu gp. ; KasaHCKkMA HaUMOHamNbHbIN UCCreaoBaTeNbCKUM
TeXHosormyeckmn yHmuBepcuteT. — KasaHb : KasaHckuiM  HayvHO-uUccrnegoBaTesibCKum
TEXHOJTOrM4YeCcKni YHUBEpPCUTET (KHATY), 2018. - 88 C. - Pexum

poctyna: https://biblioclub.ru/index.php?page=book&id=612327

2. CugHsieB, H. N. Teopuss nnaHMpoBaHMsl 3KCNEPUMMEHTaA U aHanmM3 CTaTUCTUYECKUX
AaHHbIX. — M. :FOpanT, 2015. — 495 c.

3. ABepyeHkoB, B. V. Metoabl wHXeHepHOro TtBOp4YyecTBa : Yy4vyebHoe nocobue /
B. . ABepueHkoB, HO. A. ManaxoB. — 4-e un3g., ctep. — Mockea : ®JIMHTA, 2016. — 78 c. :
cxeM., Tabn. — Pexxum goctyna: https://biblioclub.ru/index.php?page=book&id=93272

4. MancTtpeHko, A.B. WNHGopmMauuoHHble TexHONorm B Hayke, oOpasoBaHuuM U
NHXEHepHOW npakTuke : yuebHoe nocobue / A.B. ManctpeHko, H.B. ManctpeHko ; TamboBckui
roCyAapCTBEHHbIN TEXHUYECKUA yHMBepcuTeT. — TamboB : TamMOBOBCKMIA roCyLapCTBEHHbIV
TexHuveckun yHusepcutetr (TI'TY), 2014. - 97 c. (http://biblioclub.ru/index.php?
page=book&id=277993)

5. XHbikuHa, A.I'. IHbopmMaunoHHble TexHonornun : y4ebHoe nocobue / A.l'. XHbIkMHA,
T.B. MuHknHa ; CeBepo-KaBkasckuin henepanbHbii yHuBepcuteT. — Ctaspononb : CeBepo-
KaBkasckun ®enepanbHbin yHuBepcuteT (CKDY), 2017. — 126 c. (http://biblioclub.ru/index.php?
page=book&id=494703)

6. [MaesnoB, C.N. Cucrtembl MWCKYCCTBEHHOrO WHTennekra : YyyebHoe nocobue /
C./. NaBnoe. — Tomck : ToMCKuiA rocydapCTBEHHbIN YHMBEPCUTET CUCTEM YMpaBrieHUs W
paguoanekTpoHukn, 2011. - 4. 1. - 175 c. (http:/biblioclub.ru/index.php?
page=book&id=208933)

7. Oy6kos, N.C. PelweHne npaktnyeckmx 3agay Ha 6ase TEXHONOrMM MHTEPHETA BELLEN :
y4yebHoe nocobwue : [16+] / N.C. [lybkos, I.C. Ctawesckuin, N.H. AkoBuHa ; HoBocubupckui
rocygapCTBEHHbIA  TEXHWYECKMA  yHuBepcuteT. — HoBocubupck :  Hoocubupckun
rocygapcTtBeHHbI TexHudeckun yHusepcuteT, 2017. — 80 c. (http:/biblioclub.ru/index.php?
page=book&id=576635)



http://biblioclub.ru/index.php?page=book&id=576635
http://biblioclub.ru/index.php?page=book&id=576635
http://biblioclub.ru/index.php?page=book&id=208933
http://biblioclub.ru/index.php?page=book&id=208933
http://biblioclub.ru/index.php?page=book&id=494703
http://biblioclub.ru/index.php?page=book&id=494703
http://biblioclub.ru/index.php?page=book&id=277993
http://biblioclub.ru/index.php?page=book&id=277993
https://biblioclub.ru/index.php?page=book&id=93272
https://biblioclub.ru/index.php?page=book&id=612327
https://e.lanbook.com/reader/book/105985/#1
https://biblioclub.ru/index.php?page=book&id=573356
https://biblioclub.ru/index.php?page=book&id=573392

6.3 [lepeyeHb Yy4yeOHO-MeTOAMYECKOrOo obecnevyeHMAs ANs CaMOCTOATENIbHOW
paboTbl obyyarLwmxcs

1. lNyrayesa, W. H., lNonoea, JI. B., PenuH, I. C., HukynuH, C. C. MeToabl
pecypcocbepexeHna npu paboTte C OTXo4aMu  MNULLEBON N HePTEXMMUYECKON
NPOMBILLIIEHHOCTM : y4ebHoe nocobue. — BopoHex, 2017. — 87 c.

2. [llyradyeBa, WN. H. OcHOBbI Hay4HbIX uWCCNegoBaHUM [ANEKTPOHHbIN pecypc]
MeToOMYECKNE yKa3aHus ONsi CaMOCTOATENbHOM paboTbl Ana GakanaBpoB, obyyarowmxcs no
HanpasneHuto 18.03.02 — «3Hepro- n pecypcocbeperaroime MpoLeccbl B  XMMUYECKON
TEXHOMOrMn, HepTeEXMUN N BUOTEXHONOrMM» O4YHOM (bopMbl 06yYeHus. - BopoHex : BIYUT,
2015. — 16 c. (http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2529)

2. MeTtogunyeckme ykasaHusa gnst obyvarowmxca N0 OCBOEHUIO AucumnivH  (mogynen)
B ®I'BOY BO BI'YUT [OnekTpoHHLIN pecypc] : MeTOANYECKNE YKa3aHUs AN o0y4vatomxca Ha
BCEX YPOBHAX Bbicwero obpasosanus / M. M. Janbinue, P. H. INnoTtHukosa; BIYUT, YyebHo-
MeTtoguyeckoe ynpaeneHve. - BopoHex : BI'YUT, 2016. - 32 c. - Pexum
poctyna : http://biblos.vsuet.ru/MegaPro/\Web/SearchResult/MarcFormat/100813.

6.4 [lepeyeHb pecypcoB MWH(POPMALMOHHO-TENIEKOMMYHUKALUUOHHON  CeTU
«UHTepHeT», HeOBXO0AUMbLIX AN OCBOEHUS AUCLUMNNUHBLI (MoAayns)

HanmeHoBaHue pecypca cetn «MIHTepHeT» OnNEKTPOHHbIN agpec pecypca
«Pocculickoe obpasogaHuey - pedepasibHbil nopmarl https://www.edu.ru/
Hay4Has anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoHanbHas uccnedoeamersibckasi KOMrbromepHas ceme | https:/niks.su/
Poccuu

UHgpopmayuoHHas cucmema «EOuHoe okHo docmynia K | http:/window.edu.ru/
0bpasosameribHbIM pecypcam»

AnekmpoHHas 6ubnuomeka BI'YUT http.//biblos.vsuet.ru/megapro/web
Calim MuHucmepcmea HayKu U ebicuie2o obpasogaHus P® | https.//minobrnauki.gov.ru/
[Mopman omkpbimozo on-line obpa3zosaHusi https://npoed.ru/

AnekmpoHHass uHgpopmayuoHHO-0bpasosamernbHas cpeda | https.//education.vsuet.ru/
@rb0Y BO «BI'YUT»

6.5 MepeyeHb MH(pOPMaALIMOHHbIX TEXHONOInM, Mcnosib3yeMbIxX npu
ocywiecTBNeHMnM obGpasoBaTesNibHOro npouecca no AgucuuniuHe (Moayrnk), BKo4Yas
nepeyeHb MnNporpaMmMHOro obGecne4yeHuUsi, COBpPEMEHHbIX npodeccUoHanbHbIX 6a3
OaHHbIX N MH(POPMALIMOHHBbIX CMPAaBOYHbIX CUCTEM

[Mpu u3yyeHuu AucyunauHbl UCMOL3yemcs rnpospaMmHoe obecriedeHue, cO8PeMEHHbIE
rnpogheccuoHasnbHble b6a3bl OaHHbIX U UHGOPMaAUUOHHbIE cripagoyHble cucmembl: INOC
yHUgsepcumema, 8 mom 4yucsie Ha base rpozspammHou rnamgopmbl «Cpeda 351eKMPOHHO20
obyyeHusi 3KL», asmomamu3suposaHHas UHgopmauuoHHas basa «VMIHmepHem-mpeHaxxepbly,
«MITHMepHem-sK3ameH».

Mpn ocBOeHUM AUCUUMNIIUHBbI WUCMONb3YyeTCA JIMLEH3UOHHOE U  OTKpbITOe
nporpamMmmMmHoe obecneveHune — H-p, OC Windows, OC ALT Linux.

7 MaTepnanbHO-TeXHUYECKOe obecneyeHme AUCLUNIINHBI

Heobxoaumbin  ona  peanusauum  obpasoBaTenbHOM  NporpamMbl  NepedeHb
MaTepuanbHO-TEXHUYECKOro obecneyeHns BKITOYAET: NEKUMOHHbIE ayantopum
(obopygoBaHHble BMAEONPOEKUMOHHBIM 00OpyaoBaHMEM NS nNpe3eHTauun; cpencresamu
3BYKOBOCMPOM3BEAEHUS; 3KpaHOM; wumerowme Bbixoq B VIHTepHeT); nomelwleHns Ons
NpoBeAEeHNs CEMUHAPCKNX, NabopaTopHbIX U NPaKTUYECKMX 3aHATMI (06opyaoBaHHbIE y4ebHOM
mebenbto); ©Oumbnuoteky (Umerowyro paboynme MecTa Ans CTYOeHTOB, OCHAaWEeHHble
KOMMblOTEPAaMM C  OOCTYNOM K ©0asaM [faHHbIX UM VIHTEpHEeT); KOMMNbIOTEPHbIE KMaccChl.


https://education.vsuet.ru/
https://npoed.ru/
https://minobrnauki.gov.ru/
http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/
https://niks.su/
https://elibrary.ru/defaultx.asp
https://www.edu.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2529

ObecneyeHHOCTb npouecca 0byY4eHUA TeEXHUYECKMMU CpeacTBaMu MOSIHOCTbIO COOTBETCTBYET
TpeboBaHnam @IrOC no HanpaBneHuio MOAroToBKW. MartepmanbHO-TeXHMYeckas 6Gasa
npvBedeHa B JIMUEH3NOHHbIX hopMax W pacrnorfiokeHa BO BHYTPEHHeEW ceTu Mo agpecy
http://education.vsuet.ru.

[Ana npoBefeHns NEKUMOHHbIX 3aHATUA UCMNONb3YTCA ayauTOpUMM BY3a, OCHALLEHHble
MYNbTUMEANNHBIMW NPOEKTOPaMK, IKpaHaMK1, Komnnektamm medenn ans ydebHoro npouecca.

Komnnekt mebenu gns
y4ebHoro npotecca:

YyebHas
aygutopmsa Ne 31

Microsoft Windows 7, Microsoft Open License Microsoft
Windows Professional 7 Russian Up-grade Academic

Ons npoBegeHus
3aHATUN

CTON YYEHUYECKUIN — 22 LUTYKM,
CTYN yYeHNYEeCKNn — 45 WTyK.

OPEN 1 License No Lev-el#47881748 ot 24.12.2010r.
http://eopen.microsoft.com.

NEKUNOHHOTO MpoekTtop Aser XD 1150 — 1 Microsoft Office 2007 Standart, Microsoft Open License
TMna LT, Microsoft Office 2007 Russian Academ-ic OPEN No
OkpaH ans 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

Jns  mpoBeneHUS TPAKTUYECKHX,

nabopaToOpHBIX 3aHATHH,

3aHATHI CCMHMHApPCKOro TuIma, TPYIIIOBBIX

HHAWBUIYAJIbHBIX KOHcyHLTaHHﬁ, TCKYLICTO KOHTPOJIA U H‘pOMe)KyTO“IHOI\/'I ATTCCTAllMU B paCOPAKCHHUU Ka(be,[[pbl NMCCTCA:

YyebHas KomnnekTt mebenu ansa yyebHoro | Microsoft Windows 7, Microsoft Open License
ayguTtopua Ne 24 | npouecca: Microsoft Windows Professional 7 Russian Up-
ANg  npoBefeHus | CTOM YYEHUYECKU — 24 LITYKMK, grade Academic OPEN 1 License No Lev-
NpaKkTUYEeCKuUX, CTYN y4YeHnyeckun — 49 LTyk. el#47881748 oT 24.12.2010r.
nabopaTopHbIX Komnbtotep Intel Core 2Duo | http://eopen.microsoft.com.

3aHaTun, 3aHatun | E7300 - 11 wryk; Monutop 18 LG | Microsoft Office 2007 Standart, Microsoft Open
CEeMUHapCKoro — 11 wryk.; MNpoektop Aser XD | License Microsoft Office 2007 Russian Academ-ic
Tvna, rpynnoebix u | 1150. Komnbtotep Celeron-433. | OPEN No Level #44822753 ot 17.11.2008
MHOVBMAOYaIbHbIX Mnotrep HP DesignJet Pabouas | http://eopen.microsoft.com.

KOHCyIbTaLun, ctaHums Intel Celeron 335. Adobe Reader Xl, (6ecnnatHoe rno)

TeKyLLero KOHTpons
N NPOMEXYTOYHOW

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

aTTecTauum
YyebHas Komnnekt mebenu gna yyebHoro | Microsoft Windows Professional 7 Russian
ayautopua Ne 35 | npouecca: Upgrade Academic OPEN 1 License No
ans npoBefeHns | CTON ydeHUYecknin — 36 LT. Level#47881748 oT 24.10.2010r.
NPaKkTUYECKUX, CTYN y4YeHn4Yeckun — 44 t. http//eopen.microsoft.com

nabopaTopHbIX Komnbtotepbl  Corei5—2300 (10 | Microsoft Office 2007 Russian Academic OPEN No
3aHATUIN, 3aHATMI | WT), C 4OCTYNOM K CETU UHTEpPHET, | Level #44822753 oT 17.11.2008
CEMMHapPCKOro KommyTaTtop Switch http://eopen.microsoft.com

TMna, rpynnoBbiXx U | KomMnnekrbl mebenu ans | KOMIAC 3DLTv12 (6ecnnaTHoe 10)
MHOVBMAOYaIbHbIX y4ebHoro npotecca AdobeReaderXI (6ecnnaTtHoe M0O)

KOHCyIbTaLun, YTP3A «3KO ueHTtp» (6ecnnatHoe NO) http://eco—

TeKyLLero KOHTpons
N NPOMEXYTOYHOW
aTTecTtauum

c.ru/products
Moaynbe npupogonons3oBatens (6ecnnatHoe 0)

http://rpn.gov.ru/node/5523

Ayautopust IS

CaMOCTOSITSIBHON pabOThI O0YUAIOIIMXCS:

AyauTtopus ans
CaMOCTOATENbHOMN
paboTtbl Ne 30

Komnnekt mebenu gns y4ebGHoro
npouecca:

CTOJ1 KOMMbIOTEPHbIN — 2 WT.,
CTYN YYEHUYECKNin — 2 LWT.,
wkad nnataHom — 3 wWr.
Komnbtotep Intel Core 2Duo
E7300 - 2 wrykn.

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

MpuHTtep 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

I[J'IH IpoBCACHUA 3aHATHI JICKIIMOHHOI'O TUIIA TAKKE MOKET UCIIOJIb30BATHCA AOIMOJIHUTCIIBHO ay JUTOPUA No33:
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YyebHas
ayantopus Ne 33
Ans npoBeAeHus
3aHATUN
NEeKUMOHHOro
TMna

MynbTrmeaunHbIG NpPoeKTop
BenQ MP515, aKpaH
ScreenMediaGoldviev, HoyTbyk
ASUS.

KomnnekThbl mebenm
yyebHoro npouecca:

CTON yYyeHuyeckmn — 16 wr.
CTYN YYEHNYECKUN — 32 LUT.

ans

Microsoft Office 2010 Russian Academic OPEN 1
License No Level #47881748 o1 24.12.2010r.
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 Reader XI
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volu
me—distribution.html

I[OHOHHI/ITCHLHO, CaMOCTOATCIIbHAA pa60Ta 06yqa}0muxc;1, MOXET OCYINCCTBIIATHCA IIPHU UCITIOJIB30BAHUM:

YuTanbHble
3anbl
onbnmnoTeKu.

KomnbloTepbl co cBo6OAHbIM
OOCTYNOM B CeTb MIHTEpHET U
OneKTPOHHbIMU
ONGNNOTEYHBIMU U
MHOPMALIMOHHO CNpPaBOYHbLIMU
cucTeMamu.

Microsoft Office Professional Plus 2010 Microsoft Open
License Microsoft Office Professional Plus 2010
Russian Academic OPEN 1 License No Level
#48516271 o1 17.05.2011 r. http://eopen.microsoft.com
Microsoft Office 2007 Standart, Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No
Level #44822753 o1 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 XI, (6ecnnatHoe M10O)
https://acrobat.adobe.com/ru/ru/acrobat/pdfreader/volum
e-distribution.html

ABTOMaTM3NPOBaHHAs NHTEIPUPOBAHHAS
oubnuoteyHas cuctema «Merallpo», HOMep NULIEH3UN:
104-2015, pata: 28.04.2015, gorosop Ne2140 ot
08.04.2015 r., ypoBeHb nmueH3uun «CtaHgapT».

8 OueHouYHble MaTepuanbl AN MPOMEXYTOYHOW aTTecTtauum oOyuvarLlMUxcsa no

AancuuvniinHe

OueHo4Hble maTepuanbl (OM) ona oMCUUNIIMHBL BKITHOYAIOT:
- NepeyvyeHb KOMNETEHLUNA C YKa3aHNEM MHAMKATOPOB OOCTMXKEHUSI KOMMETEHLMIA, 3TanoB
nx doopMMpoBaHMs B NPOLIECCE OCBOEHUS 0bpa3oBaTenbHON NporpaMmsl;
- OnMcaHue LWKan oLeHVUBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHWs UMW WHble MaTtepuanbl, HeobxoauMble ANA OUEHKU
3HaHWN, YMEHWI, HaBbIKOB;

- MeToaMYeckue matepuvarnsl, onpegenstowme npoueaypbl OLEHNBAHUSA 3HAHUIN, YMEHUNA,
HaBbIKOB U (UNN) OMnblTa OEeATENLHOCTW.

OM npeacraBnsoTCa OTAENbHBIM KOMMNEKTOM U BXOAAT B cCOCTaB paboyen nporpaMmmbl
ANCUNNSNHBI.

OueHo4Hble MaTepuanbl opmupytotca B cootBetcTBum ¢ I BIYUT «lMonoxeHne o6
OLIEHOYHbIX MaTepuanax».
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OLEHOYHBbIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALUN

no gucuunnvuHe

OcHoOBbI Hay4YHbIX nccnegoBaHun n WHXEeHepHOoro TBop4yectBa

(HanmeHoBaHue B cooTBeTCTBMM C PYTT)
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1 ﬂepeqel-lb nnaHMpyembix pe3ynbTtaTtoB 06yqe|-w|ﬂ, COOTHECEeHHbIX

C NnaHnpyembiMmun

pe3ynbTaTamu oCBOeHUsi oGpa3oBaTenbHON NporpaMmbi

Ne Kop dopmynupoBKa Koa n HaumeHoBaHMe MHAMKaTopa AOCTUXKEHMUA
n/n | komneTe KOMMeTeHUMU KOMMeTeHLMn
HUUM
1 YK-1 CnocobeH ocyLecTBnsATbL WOy — AHanuaupyeT 3agavy, Bbiaensas ee 6a3oBble COCTaBMsALLME,
NOWCK, KPUTUHECKUIA aHanm3 | OCyLlecTBNAEeT 4eKOMMO3NLMIO 3a4a4um
1 CUHTE3 MHbopMaLuu, WO2yk.1 — HaxoguT n Kputnyecku aHanuampyeT uHdopmaumio,
NPUMEHATb CUCTEMHBIN HeobxoanMyo NS pelleHus NOCTaB/IEHHON 3a4aun
noaxod Ans pewexHns NO3yk1 — PaccmaTprBaeT BO3MOXHbIE BapuaHTbl peLleHns 3afaqu,
NoCTaBIIEHHbIX 3ada4 OLIEHMBAs NX JOCTOMHCTBA U HEQOCTAaTKM
W04k — TpaMOTHO, NOrMYHO, apryMeHTUpOBaHHO hopmMupyeT
COBCTBEHHbIE CyxXaeHUs 1 oueHkn. OTnnyaeT akTbl OT MHEHUN,
MHTepnpeTaLmni, OLEHOK U T.4. B pacCyXAeHUsAX OpYrnx y4aCTHUKOB
OEesATENbHOCTU
NO5yk.1 — OnpegensieT 1 oLueHMBaeT NOCNeacTBMS BO3MOXHbIX
peLleHn 3agaym
2 MKB-6 CnocobeH k npoBeaeHuto WO 1nke-s — MpoBoauT nabopaTopHble UccnenoBaHns, HabnogeHus n
3KCMEPUMEHTOB 1 M3MepeHusi, B COOTBETCTBMM C pernameHTamMu, CTaHaapTHbIMA
ochopMIEHMNIO pe3yrnbTaToB | (aTTECTOBaHHLIMU) METOAUKAMMW, TPEGOBAHNSAMU HOPMATUBHO-
nccrneaoBaHun n TEXHUYECKOW AOKYMeHTauun, TpeboBaHUAMN OXpaHbl Tpyaa v
pa3paboTok B cchepe akonornyeckon 6e3onacHoOCTm
oXpaHbl OKpyKatoLemn WO2nke.s — OcylyecTBnseT odopmneHme pe3ynbTaTtoB UCCNEAOBAHUIA 1
cpeabl U paunoHanbHOro pa3paboToK B BUAE OTYETOB (pa3fenoB OTYETOB) B cdhepe OXpaHbl
NpVpOAONONb30BaHNS oKpyXatoLlen cpefbl U paumnoHanbHOro NpMpoaononbL30BaHUst
3 MKe-7 CnocobGeH k npoeeaeHuto WO2nks7 — Vicnonb3ayeT cucTeMbl NnporpamMmmMHOro obecneveHus,

3KONOrM4yeckoro aHanusa
NPOEKTOB pacLUMPEHUS],

MHOPMaLMOHHBIE TEXHOMOMMM AN 3KONOrmyeckoro 060cHOBaHMs
NPOEKTOB BHEAPEHNS HOBON NPUPOSOOXPAHHON TEXHUKM N TEXHOMNOIUIA

PEKOHCTPYKLMK, C Y4eTOM HaumyyLmx AOCTYMHbIX TEXHONOrMMI B 06nactn oxpaHbl
MoAepHMU3aLun OoKpyaroLen cpefbl

OeVCTBYIOLWNX U

NPOeKTUpyeMmbIX

npov3BoACTB

Koa n HammeHoBaHue UHOUKaTopa
AOCTNXEeHUdA KoMmneTeHuun

Pe3ynbTathbl 06y4eHUs (NokasaTenu oLeHUBaHUs)

WO1ykr — AHanusmpyeT 3agady, Bbliaensas
ee 6a3oBble cocTaBnsoLme,
OCyLLeCTBNSEeT AEKOMMNO3NLMIO 3a4aum

3HaeT: uenu v 3agauu Hay4HOro nccrnenoBsaHua

YMeeT: cuctemaTtmsmpoBaTtb U o6cTosATENBHO aHann3npoBaTb AaHHbIe

BnageeT: HaBblkaMy JEKOMMNO3MUMM 334241 HAYYHOro nccrnegoBaHms

W02y — HaxoouT n kputnyeckm
aHanuaupyeTt nHdopmMaLumio,
HeobOxoanMMyto ang peleHus
NoCTaBNEeHHOW 3aaayn

3HaeT: UCTOYHUKN Hay4YHOW MHopMaLun

YMeeT: NpoBOoANTb MOUCK MHAOPMAaLIMK, HEOOXOAMMOM ANs peLleHns 3agaym

BnageeT: HaBblkaMy KPUTUYECKM aHanuanpoBaTb WHopmauuo no Teme
Hay4HOro nccrnegoBaHuda

MO3yk.1 — PaccmaTprBaeT BO3MOXHbIE
BapuaHThbl peLleHns 3aaayu, oueHmBas
UX OOCTOMHCTBA N HeJoCTaTku

3HaeT: MeToabl peLleHus I/I306peTaTeﬂbCKl4X 3agad

YMeeT: 060cHOBaTb ONTUManbHbIV BapWaHT peleHna 3agadu

BriapgeeT: cnocobHOCTbIO npepnaraTb BapuvaHTbl PELLEeHUsi MOCTaBMNEHHOW
3agayn n oueHnBaTb X JOCTOMHCTBA U HEOOCTAaTKUN

W04y — FpamMoTHO, NOMUYHO,
aprymeHTMpoBaHHO chopmupyeT
COGCTBEHHbIE CY>XOEHMUS U OLIEHKU.
OTnunyaeT akTbl OT MHEHWN,
WHTEpNpeTauuin, OLEHOK 1 T.4. B
paccyXaeHusaxX Apyrnx y4acTHUKOB

[eATensHOCTM

3HaeT: OCHOBHbIE pas3nnyna mexay dakTamun, MHEHUAMU, NHTEpPNpeTaLmaIMm
N OUEeHKaMu

YmeerT: aHanusnposaTb U obobuwaTtb nony4vyeHHble pe3ynbTaTtbl
JKCnepumeHTa

Bnapgeet: cnocobHOCTEIO hOPMUPOBATL U apryMeHTUPOBaTb CBOW BbIBOAbI U
cyxXaeHus

WO5yk.1 — OnpegenseT 1 oueHnBaeT
nocrnencTBUs BO3MOXHbIX peLLeHui

3agaun

3HaeT: OCHOBHbIE MEeTObl aHann3a gaHHbIX

YMeeT: NporHo3npoBaTth NOCNEACTBUS BO3MOXHbIX peLleHU 3aga4m

BnapgeeT: HaBblkaMy OLEHKM NOCNEACTBUIA BO3ZMOXHbIX PELLUEHMIA C TOUKU
3peHus obecneyeHus akonormyeckon 6e3onacHoCcTm

WO 1nke-s — NpoBoamT nabopaTtopHble
nccnenoBaHns, HabnaeHus n
N3MepeHUs, B COOTBETCTBUM C
pernameHTamu, ctTaHaapTHLIMU
(aTTecToBaHHbLIMW) METOAMKAMM,
TpeboBaHUSIMN HOPMATUBHO-
TEXHUYECKOW JOKYMEHTaLuu,
TpeboBaHUSIMU OXpaHbl TpyAa U

3HaeT: MeToaonoruo Hay4HOro uccriegosaHuma

YMeeT: onpegenstb CYLWHOCTb, CTPYKTYPY U pa3HOBUOAHOCTU
aKCnepuMeHTasnbHbIX UccnegoBaHumn

BnapgeeT: HaBblkamMy NaHMPOBaHWS 3KCNEPUMEHTa B COOTBETCTBUM C
Tpe6GoBaHUSIMN HOPMATUBHO-TEXHUYECKON JOKYMeHTaLun, TpeboBaHWsSIMM
OXpaHbl TpyAa u aKonorm4eckon 6e3onacHocTm
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akonornyeckom 6esonacHocTn

NO2nke.6 — OcyliecTBnseT ohopmreHme
pe3ynbTaToB UCCIef0BaHUN U
pa3paboTok B BMAE OTHETOB (pa3nenos
oT4eToB) B chepe OxpaHbl OKpyKatoLLen
cpeabl U pauvoHanbHOro
NpPUPOAONONb30BaHMS

3HaeT: CTpYKTypy 1 npasuna ohopmIIeHNst oT4eTa O Hay4HO-
nccnegoBarenbckon paborte

YMeeT: ohopMIIsATh pesyrbTaThl UCCNeaoBaHni U pa3paboTok B BUAE
OTYeTOB (pa3fenoB OTYETOB) B cdpepe OXpaHbl OKpYKatoLLen cpeabl U
paLMOoHanbHOro NPMPOAONONb30BaHMS

BnageeT: meTogamm matemMaTu4eckom CTaTUCTUKMA U MaTeEMaTUYECKOro
NNaHNpPoBaHNA SKCNepuMeHTa

WO2n7 — Ncnonb3yeT cuctemsbl
nporpammHoro obecne4veHus,
NHMOPMAaLMOHHbIE TEXHOMNOMMK AN
3Konorm4eckoro 060CHOBaHUsi NPOEKTOB
BHEAPEHNS HOBOWN NMPUPOSOOXPAHHOW
TEXHUKM U TEXHOMOIMIN C y4EeTOM
HaMny4LWnx AOCTYMHbIX TEXHOMNOrMN B
obnacTu oxpaHbl OKpy><aroLen cpeabl

3HaeT: OCHOBHbIE TEHOEHLMN LMdpoBmM3aLmmn B 0bractv aHepro- 1
pecypcocbepe-XeHns, oXpaHbl OKpy>KatoLLen cpeabl Ha NPeanpuUATUAX
XMMWYECKOro, HedpTEXMMMUYECKOro, GUOTEXHOMOrMYECKOro NPOM3BOACTBA

YmeerT: NPUMEHATb MeToAbl UCCleaOoBaHNA TEXHONOrM4eCckmnx npoueccos 1
NPUPOAHbIX cped, B TOM YUCIIE C NCNONb30BaHMEM LIMPOBbLIX TEXHOMOIMIN

Bnapeet: HaBblkamy BbibOpa LUMAPOBBLIX TEXHNYECKUX CPEACTB M TEXHOMNOIUIA
05151 9KONOorM4eckoro 060CHOBaHUSA NMPOEKTOB BHEAPEHUS HOBOM
NPUPOAOOXPAHHON TEXHWKN 1 TEXHOMOMMI

2 I'IacnopT OLeHO4YHbIX MaTepuasnoB no agucuunrinHe

Ne KoHTponvpyemeble WHpekc OueHo4Hble cpeacTBa TexHonorus oueHkn
n/n | mopynu/pasgensl/Temsl KOHTpONupyemom HanmeHoBaHve NeNe (cnocob koHTpons)
AVUCLMMNVHBI KOMnNeTeHuUMu (unm 3aaHui
ee yactu)
1. YK-1 BaHk TecToBbIX 3agaHuin 1-15 bnaHo4Hoe nnn
KOMMNbIOTEPHOE
MeToabl Hay4YHOro TEeCTUpoBaHve
nccnegoBaHus Pedepat 46-65 KoHTporb
npenogasaTenem
Kelic-3apaHusa 86 KoHTpornb
npenogasarenem
CobecenoBaHue (Bonpockl k| 91-115 KoHTpornb
3avery) npenogasaTenem
2 MnaHnpoBaHue MNKB-6 BaHk TecToBbIX 3agaHui 16-30 BnaHo4yHoe nnu
3KCnepumMeHTa KOMMNbIOTEPHOE
TecTupoBaHue
Pedepart 66-81 KoHTpornb
npenogasaTenem
Kenc-3apganus 87-88 KoHTponb
npenogasaTenem
CobecepoBaHue (Bonpockl kK | 116-136 KoHTponb
3a4eTty) npenogasarenem
3 MeToab! peLueHus BaHk TecToBbIX 3agaHui 31-45 BnaHo4Hoe unu
n3obpeTaTenbCKux KOMMNbIOTEPHOE
3agad MKs-7 TecTupoBaHue
4 Pedepart 82-85 KoHTponb
MHTeHcuBHas npenogasaTenem
TexHonorns Keric-3agaHus 89-90 KoHTponb
VHXXEHepHoro npenogasartenem
TBOpYECTBA CobecenoBanue (Bonpocbl k | 137-168 KoHTponb
3a4eTty) npenogasartenem
3 OLl,eHO‘-IHbIe MaTepuanbl And NpomMexytTo4yHou artrecraumum
3.1 Tecmbi (mecmoebie 3a0aHusi)
3.1.1 YK-1 — CnocobeH ocywiecmesisimb [OUCK, Kpumu4ecKkuli aHa/iu3 U CUHme3s

UHghopmMayuu, NPUMeHsIMb cucmeMHbIl No0xo0 OJisi peweHuUs1 NocmaeJsieHHbIx 3aday

1. AnpwopHoe, MHTYUTUBHOE NpeanosioXXeHne 0 BO3SMOXKHbIX CBOMCTBAX, CTPYKTYype, napamMeTpax,

a) uccnegosaHve
0) runoTesa

B) doakT

r) rncrepesuc

SCbeEKTI/IBHOCTI/I ncenegyemoro obbekTa unu npouecca, Ha3blBaeTCA

a) meTogonorus

Cuctema 0606LLEHHOr0 3HaHNS, 0O BACHEHNST TEX I MHBIX CTOPOH AENCTBUTENBbHOCTH -

14




6) npakTuka
B) Teopus
r) CUHepreTuka

COBOKYMHOCTb CINOXHbIX TEOPETUYECKMX N NPAKTUYECKMX 3aad, peLleHne KOTOpbIX Ha3penu Ha
[aHHOM 3aTane pa3suTusl obLlecTsa, -

a) npobnema

0) akcnepumeHT

B) Hay4Hble BOMPOChI

r) HAy4YHO€E HarnpaeneHne

O6pasoBaHue rpynn no ABym n 6onee npmusHakam, B3TbIX B ONpeaeri€HHOM COYeTaHuu, -
a) CTPyKTypHas rpynnMpoBKa

6) koMOMHMpPOBaHHas rpynnMpoBKa

B) TMMOnornyeckas rpynnmpoBka

r) BCe BapunaHTbl HE BEPHbI

Cuctema TeopeTnyeckux B3rnsaoB, 06beANHEHHbIX HAYYHOW naeemn — 3To
a) KoHuenuusA

©) 3aKoH

B) akcMoma

r) reopus

CreneHb pa3paboTaHHOCTU TEMbI UCCIIEA0BaHNSA onpeaensieTcs B
a) BBegeHun

©0) 3aknoyeHun

B) 6mbnumorpadum

r) pedeparte

MeTogonorMs Hay4yHoro No3HaHust — 310

a) cnucTemMa KOHKPETHbIX MPUEMOB MUy CNocob0B OCYLLECTBIEHNST Kakoro-nnbo nccnegoBaHus;
©) cnocob NpUMeHeHNs1 CTaporo 3HaHWUS A5 NOJSTyYEeHNs] HOBOrO 3HAHUSA

B) y4eHue o npuHuunax, opmax n cnocobax Hay4Ho-uccrnenoBaTeNibCKOW AeATENbHOCTH
r) cuctema B3rnsifgoB Ha 4YTo-Nnbo

Mop akTyanbHOCTLI0 NPOBNEMbl MOHUMaOT

a) ee LEHHOCTb Ha AAHHOM 3Tane pPa3BUTUA HayKU U TEXHUKU
6) HOBU3HY

B) NPaKTUYECKY0 3HaYNMOCTb

) SKOHOMUMYECKYIO LienecoobpasHoCTb

OcHoBHas ngesi, kotopasi CBsI3blBaeT BOEAMHO BCE CTPYKTYPHbIE SMEMEHTbI METOAMKK, onpeaenseT
nopsiaok NpoBeAeHMs NCccneqoBaHNs, ero OCHOBHbIE 3Tarlbl.

a) 3ambicen uccnepoBaHus

0) 06beKT nccnegoBaHns

B) NpegMeT uccnegoBaHus

r) MeToauka nccrnegoBaHus

10.

Haunbonee 3HauMmble C TOYKM 3PEHMS MPAKTMKN U TEOPUM CBONCTBA, 0COBEHHOCTN 0OBbEKTA, KOTOPbIE
nognexaT U3y4eHuro — 3To

a) npegmeT nccnenoBaHuA

0) cybbekT nccnegoBaHuns

B) MeTOA uccrnenoBaHus

r) npobnemMa uccrnegoBaHusi

1.

Mpouecc unu sineHne, nopoxgatoLee NPobnemMHyo cuTyauuto 1 nsbpaHHoe A4ns cneumanbHoro
N3y4yeHUst — 3To

a) o6bEKT uccrnegoBaHus

0) NnpeameT nccnegoBaHus

B) cyObeKT uccnegoBaHms

r) MeToq nccnenoBaHus

) npobrema nccnegoBaHust

12.

LindbpoBble TEXHONOrMM MOTYT AaTb YEnoBeEKY

a) chmsmyeckoe passutne

6) 6e3rpaHM4YHbIN AOCTYN K 60MbLIOMY 06bEMY Pa3HOCTOPOHHEN NHOpMauumn
B) HAy4MTbCS NPUHUMATb HYXXHblE peLLeHUst

r) passuTne KNneHTckom 6asbl

13.

Web-cTpaHuua — 70 ...

a) DOKyMeHT cneyuanbHoro popmarta, onybnmkoBaHHbIN B Internet
©) OOKYMEHT, B KOTOPOM XPaHUTCS1 BCA MHGpOpMaLUsi NO CETU

B) AOKYMEHT, B KOTOPOM XpaHUTCHA MHOpMaLmMs Nonb3oBaTens
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r) CBoAKa MEHI0 NPOrpamMMHbIX MPOAYKTOB

14. 'Mnepccbinka — aTo ...

a) BblAeneHHbI doparMeHT TekcTa

6) npMMeyaHne K TeKCTy

B) oLInbKa B TeKCTe

r) ykasarenb Ha gpyron Web-gokymeHT

15. URL - 3T0 ...

a) cnyxba nmeH, koTopas npeobpasyeT AOMeHHbIM agpec B IP-agpec
0) yHMBepcanbHbI agpec AoKymeHTa B IHTepHeTe

B) rpynna KOMMbOTEPOB, 00bEANHEHHbIX MO HEKOTOPOMY MPU3HAKY

r) agpec KOMMbTEPa B CETU

3.1.2 [1Ke-6 — CnocobeH K npoeedeHUI0 3IKCNnepuMeHmos u oghopMIIeHUIo
pe3ynbmamoe uccsiedoeaHull u pa3pabomok e cghepe oxpaHbl OKpyxarouwel cpedbl U
payuoHasIbHO20 NPUPOOONoJIb308aHUsI

Ne
3apaHun TecT (TecToBOE 3agaHue)
A

16. LleneHanpaBneHHbIn CTPOrnin NpoLecc BOCNpUATUSA NpeaMeToB AeNCTBUTENBHOCTU, KOTOPbIE He
OOMXKHbI BbITb M3MEHEHbI, Ha3bIBaeTCA

a) Ha6naeHue

©0) akcnepumeHT

B) aHanm3

r) CUHTE3

17. HabntopeHue — ato

a) aMMNMpPUYECKUin MeTog, B KOTOPOM MOXKHO OCYLLIECTBIATL U3MEHEHUs1 0ObeKTa uccrnenoBaHus

0) meTOA, NPU KOTOPOM OOBLEKT U3y4alOT 6e3 BMelwaTenbCTBa B HEro

B) METOZA 3MMMPUYECKOrO NO3HAHWS, 3aKIHOYaOLLMIACA B ONPeaeneHnn KONMYeCTBEHHbLIX 3HAaYEHUIN Tex
WIN VHbIX CBOWCTB, CTOPOH M3y4aeMoro o0bekTa, SIBNEHUs C MOMOLLbIO CeLmanbHbIX TEXHUYECKUX
YCTPOWCTB

r) METo4 3MMNMPUYECKOrO NO3HAHWS, 3aKITHOYaOLLMIACA B ONPEAENEHNN KAa4YEeCTBEHHbIX XapaKTEPUCTUK
00bekTa

18. MeTopg Hay4HOro NO3HaHWS, OCHOBAHHbIV HA U3yYeHUM Kakux-Nnmbo o6 beKTOB NOCPEACTBOM MX
mopaenen?

a) mogenupoBaHue

©) aHanorusi

B) 9KCMEpPUMEHT

r) CUHTE3

19. HayuHoe uccnegoBaHue He xapakTepuayeTcs...
a) nonHoTon

0) 06BbEKTUBHOCTBLIO

B) 6e340Ka3aTefibHOCTLIO

) TOMHOCTbIO

20. MeTop, Hay4HOro No3HaHus, NpeacTaBnsoLWMIA coboM (OPMYNMPOBAHME NTIOTMYECKOTO YMO3aKIioYeHUS
nyTém 0006LLEHNSA AaHHbIX HAbNOAEHMS N SKCNEPUMEHTA, -

a) aHanus

0) cnHTe3

B) MHAYKUMA

r) aegykums

21. MeToAa no3HaHus, NPy NOMOLLM KOTOPOro ABMEHNA eNCTBUTENBHOCTN UCCIeayoTCS B
KOHTPONMPYEMBbIX U YNPaBisieMbIX YCITOBUSIX -

a) HOyKuns

0) aHanus

B) HabnogeHne

r) 3KcnepMmMeHT

22, Cnocob nony4veHuns nHpopmaumm (CHATUE HeonpeaenéHHocTn) 06 obbekTe nccrnegoBaHus,
HasblBaeTcH

a) meToa uccnegoBaHus

0) rmnoTesa

16




B) uccrnegosaHue
r) 3aKnoveHne

23.

Hay4Hol ocHOBOIM MeToAa BCeX Hayk O npupoae u obLiecTBe SBNSeTCs meTon
nccneaoBaHus.

a) aHanuTUyecKni

6) AvaneKkTuyeckum

B) CUCTEMHBIN

r) MHOYKTUBHbIN

24.

MeTopg no3HaHus, Npu KOTOPOM NPOUCXOAUT NEPEHOC 3HaHWS, NMOMYYEHHOrO B XO4Ee PacCMOTPEHNS
Kakoro-nnbo ogHoro o6bLEKTa, Ha OPYron, MeHee N3yYEeHHbIN 1 B AaHHbIA MOMEHT M3y4aeMblii.

a) HabntogeHvne

0) akcnepumeHT

B) aHanorus

r) CUHTE3

25.

MeTop, Hay4HOro No3HaHusi, B OCHOBY KOTOPOrO NoJioXKeHa npoueaypa CoOeauMHEHUsT pasnnyHbIX
3N1eEMEHTOB NpeaMeTa B €4MHOE Lieroe, cuctemMy, 6e3 4ero HeBO3MOXHO AENCTBUTENBHO Hay4YHOe
no3HaHue 3Toro npeameTa, -

a) aHanus

6) cuHTe3

B) UHAOYKUMSA

r) aegykums

26.

Hayka unm komnnekc Hayk, B 06nacti KOTopblx BEAYTCS UCCnenoBaHus, -
a) Hay4yHoe HanpaBreHue

©0) Hay4Has Teopus

B) Hay4Hasi KoHLenuus

) HAY4YHbI 3KCMNEPUMEHT

27.

PasgeneHve uenoro Ha Yactu -
a) abcTpakums

0) nekomno3uuusa

B) SMEPreHTHOCTb

r) arpermpoBaHue

28.

BrnokyenH — aTo ...

a) cyeT, Anst B3aMMOLENCTBUS C KOTOPbIM HY>XHO Gonee O4HOro Kknova

0) nHTerpanbHas cxema, pa3paboTaHHas cneumansHO NS BbINONIHEHUS ONpeaeneHHoN 3agaqum
B) BbICTPOEHHasA No onpeaesieHHbIM NpaBunam HenpepbiBHasi NocriegoBaTenbHas Lienoyka
6110KOB (CBSAI3HbLIN CNUCOK), coaepKalmx MHopmauumio

r) MOKyMnKa TOBapOB Yepes3 UHTEPHET

20.

Avenika Tabnmubl MS Excel HE moxeT cogepxaTb
a) pMCyHOK

©0) TekcT

B) 4Mcno

r) popmyny

30.

MyHkT MeHto [aHHble TabnmnyHoro npoueccopa MS Excel nossonseT:
a) NpoBOAUTbL 3aLLUUTY OAHHbLIX

©) cosgaBaTb Makpocshl

B) NPOBOAUTbL COPTUPOBKY AaHHbIX

r) NpoBepsiTb opdorpadunto

3.1.3 [1Ke-7 — CnocobeH K npoeedeHUld 3KOJI0O2UYECKO20 aHasiu3a [poeKmos
pacwupeHusi, PeKoOHCMpyKyuu, ModepHu3ayuu OJelicmeyroWux U MPOeKMuUpyemMbIx
npou3eodcme

Ne
3apaHun
2|

TecT (TecToBOE 3agaHue)

31.

lMpoBepKy 3HAa4YMMOCTU BRMSHUA bakTopa X npy AMCNEPCUOHHOM aHanuse NpouM3BoanT
a) npu nomowm Kputepusa duwepa

©) npu nomoLwm kputepust CThtogeHTa

B) npu nomoLum kputepusa Kengana

r) npy nomoLwm kputepusa KoxpeHa

32.

OcHoBHas 3agava KOPPENALUMOHHOIO aHanmsa
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a) BbiiBNeHne 3Ha4MMOCTU CBA3UN MeXAy 3HAaYeHUSAMU Pa3fIUYHbIX ClyYalHbIX BefIM4UH
©) nocTpoeHue mogenu

B) onTuMu3aums

r) BbiSIBIIEHME 3HAYMMOCTM CBSA3N MEXAY 3HAaYEHNSIMU HECINyYaWHbIX BENUYMH

33.

Mopa reHepanbHOM COBOKYMHOCTbIO MOHUMAETCH:

a) YMCIOo CNyYanHbIX BEMUYMH MONYyYEHHbIX B 3KCNEepUMeEHTe
6) Bce gonycTuUMble 3Ha4YeHUs1 CIy4ahHON BeJNTUYUHbI

B) KOHEYHOE YUCIIO 3HAYEHUI CNy4YanHOW BENNYUHBI

r) orpaHM4eHHOE YNCMO CryYanHbIX BENNYUH

34.

3aKkoH pacnpefeneHnsi 3To COOTHOLLEHUE, YCTaHaBNMBaloLee CBA3b MeXAy BO3MOXHbIMM
3HaYeHNsIMU:

a) Criy4YanHoW BeNMYMHbBI U COOTBETCTBYIOLLMMN UM OUCTIEPCUAMMU

©) cnyyanHom BENMYUHBI M €ro MaTeMaTUYECKUM OXMOAHUEM

B) CryYaiHOM BENUYMHbBI U €r0 CPpeaHNM 3Ha4YeHneM

r) cny4yanHom BeJIMMUHbI U COOTBETCTBYHOLWMMU UM BEPOATHOCTSIMU

35.

Kputeprnem KoxpeHa cpaBHuBaeTcs

a) HeCKONbKO AUCNepcuin ¢ OAMHaAKOBbLIM YACIIOM cTeneHen ceBoboabl
0) oBe oucnepcumn Npu HanNMyYUK NapannenbHbIX OMNbITOB

B) Ba CpeaHUX 3HA4YEHMUS Cry4YanHON BENUYUHBI

) HECKOJTbKO ANCMNEPCUN C pasnnyHbiM 06bEMOM BbIGOPOK

36.

Kputepuem BapTneTta cpaBHMBaeTcs

a) HeCKOJIbKO AUCNEepPCUN C pa3ninyHbIM YUCIIOM cTeneHen cBoboabl
0) ABe gucnepcun Npu Hanuuum napannenbHbIX OMnbITOB

B) ABa CpeaHUX 3HA4YEeHMS Cry4YalHON BENNYUHBI

') HECKOJTbKO ANCNEPCU C OANHAKOBBIM 06 bEMOM BbIGOPOK

37.

Kputeprnem duiiepa cpaBHnBaeTcs

a) HECKOMbKO AUCNEPCUI C pas3nNnYHbIM YNCITOM CTENEHen cBOOOabI
0) ABe gMcnepcuu NpU HaNM4YuM napannesnbHbIX ONbITOB

B) ABa CpefHUX 3HA4YEHMS Cry4YanHON BENNYUHBI

) HECKOJTbKO AMCNEPCUN C OANHAKOBLIM 06BbEMOM BbIOOPOK

38.

Kputepunem CTblogeHTa cpaBHUBaeTCH

a) HeCKOSbKO ANCMEPCUI C pas3nmMyHbIM YACIIOM CcTeneHewn ceoboapl
6) ABe gucnepcuy Npu Hanuuuy NapannernbHbIX OMNbITOB

B) ABa CPeAHUX 3HAYE€HUS CIly4YanHOW BENUYMHbI

) HECKOMbKO AMCNEPCUI C OAUHAKOBbIM 0OBEMOM BbIOOPOK

39.

MokasaTensiMn YNCINOBbLIX XapaKTEPUCTUK Cry4alHON BENUYMHbI SBMSIOTCS
a) MaTeMaTM4ecKoe oXxuaaHue

0) aprymeHT

B) Moga

r) MmegunaHa

A) yHKUMS

€) aucnepcus

40.

Kputepuin CTblogeHTa o603HavaeTcs
a) X 2-kputepuit

©) o-kpuTEepUN

B) t-kputepun

r) o?-KpuTepun

41.

Yucnom cteneHer cBOBOAbI HAa3bIBaOT pa3HOCTb MeXAy

a) YMcnoM BbIGOPOK M YMCITIOM CBA3eWN, HaNOXeHHbIX Ha 3Ty BbIGOPKY
6) 06beMoM BbIOOPKY U CPEAHUM 3HAYEHUEM CIyHalHON BEMUYUHBI

B) 06beMOM BbIOOPKU 1 YUCITOM CBSI3EN, HANOXEHHbIX Ha 3Ty BbIOOPKY

r) 3NeMeHTOM BbIOOPKM U YACIIOM CBA3EN, HANOXEeHHbIX Ha 3Ty BbIGOPKY

42.

B ocHOBe KOPpEenALUNOHHOIO aHanmn3a NexuT BblYUCIIEHME N1 NCCNeayeMOon 3aBUCMMOCTH
a) koadhuumneHTa KoppensLUun 1 OLEHKa BEPOSITHOCTU HENTMHENHOTO XapakTepa
0) KOpPPENALNOHHOTO OTHOLLEHMS N OLEHKA BEPOATHOCTY MMHENHOrO Xapakrepa
B) KO3hpmLMEHTA KOPPENSILMM U OLleHKa BEPOATHOCTM HENTMHENHOIO XapakTepa

r) BbIGOpPO4HOro koadphnumeHTa KOppensaunm N oueHKa BEPOATHOCTU JIMHEMHOIO Xapakrepa

43,

K knbepHeTuyecknm metogam Data Mining HE oTHocutca
a) HeyeTKasi noruka

0) NporHo3 Ha oCHOBEe BPEMEHHbIX PSAAOB

B) accoumaTuBHbIe Npasuna

r) AepeBbsi peLleHun
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44, K undpoBbLIM TEXHONOMMSAM OTHOCATCSA
a) poboToTexHuka

6) uBeTHblE NPUHTEPDI

B) 9NEKTPOHHbIA MUKPOCKON

r) aBTOOTBETHYUKM

45, Bua undpoBbIX TEXHONOMNIA

a) BUpTyanbHasi peanbHOCTb
0) 6ecnpoBofHbIE TEXHOMNOMUK
B) apXx1MB JOKYMEHTOB

r) 6onbline dannbl

3.2 Pedepar

3.2.1 YK-1 — CnocobeH ocywiecmesnsimb [OUCK, KpuUmMu4YeckKuli aHaju3 u cuHmes

UH(pOpMauUU, npuMeHsImb cucmemHbIt noodxo0 onsi peuweHusi nocmaeJieHHbIX 3aday

Ne Tembl TemaTuka pedepatos
46. Hayka 1 eé ponb B pa3BuTum obLLecTBa.
47. IMprmeHeHne UNPOBbIX TEXHOMOMMA B HAY4YHO-UCCeA0BaTENbCKON AeATENbHOCTU.
48. Hanbonee pacnpoctpaHeHHble 06LLeHayYHble MeTOAbl UCCIIe4OBaHMS.
49, Hay4Hoe uccrnegoBaHue 1 ero atansbl.
50. OcCHOBHbIE 3Tanbl Pa3BUTUSI HAYKU.
51. OpraHusauust Hay4HbIX UCCnegoBaHun.
52. Ponb nHgopmauuun B ccrnegoBaHusIX.
53. Monck MHdhopMaLMmn C NOMOLLIBIO LIMAIPOBOrO KOHTEHTA.
54. OCHOBHbIE NPMHLUMNbI 1 MpaBuna pedepupoBaHms.
55. MeTofbl HAY4HOro UCCeaoBaHNA N UX COCTaBgOWME.
56. MoHaTHe n ponb Npobnemsbl B UccrnegoBaHnm
57. OdbopmneHre pes3ynbTaToB UCCNegOBaHMS.
58. OpraHusauus 1 nnaHMpoBaHME SKCMEPUMEHTA.
59. MeTogbl NIaHMPOBaHUS IKCNEPUMEHTA.
60. MeTofbl TEOPETUYECKMX N IMANPUYECKNX UCCIea0BaHUN.
61. MeToguka npoBefeHNs KCnepuMeHTa
62. AKTUBHbIN 1 MACCUBHbIN 9KCNEPUMEHT.
63. Tunn4yHble OLINMGKM MpY NNIAHUPOBAHUN M aHaNM3e SKCMEPUMEHTA.
64. O6paboTka pe3ynbTaTtoB HAy4YHOro UCCNeaoBaHus.
65. Lindpoeble TexHonorum npm paboTte ¢ AaHHbIMMU.

3.2.2 [1Ke-6 — CriocobeH k nposedeHUI0 IKCNepPUMEHMOo8 U oghopMsieHUro pe3ysibmamoe uccredoeaHull u

pa3pabomok e cghepe oxpaHbl OKpyxarouwseli cpedbl U payUuoOHaIbHO20 NPUPoAONobL3068aHUs

Ne Temsbl Tematuka pedepartoB

66. OcHOBHblE METObI MOUCKA TEXHNYECKUX PELUEHUMN.

67. 3aKoHbl pa3BUTUS TEXHUYECKNX CUCTEM. 3aKOHbI «KCTaTUKNY.

68. 3aKoHbI pa3BUTUSE TEXHUYECKNX CUCTEM. 3aKOHbI «AMHAMUKNY.

69. MprHLMNbI NaTEHTHO-MHOPMALIMOHHOIO UcCcneaoBaHus

70. WHCTpyMeHThbl Teopun pelueHns nsobpeTatenbckmx 3agad. «AddekTbi»-cnocob peleHuns
TeXHUYeCcKux 3agad

71. MHCcTpyMeHThI Teopun pelueHuns nsobpeTaTtenbckmx 3agad. «lMpumepbi»-cnocob pelueHus
TEXHUYECKUX 3aau.

72. TeopeTnyeckne Hay4yHo-uccrnegoBaTenbckme pabdoTel. ATanbl BbINONHEHNUsT paboT.

73. MeToabl MccnegoBaHWst TEXHOIOMMYECKMX MPOLLECCOB.

74. Bugbl Hay4HbIX UCCNegOBaHUA, MX OCHOBHbIE HaMpaBAEeHUS.

75. TeopeTunyeckue MeToabl UCCreLOBaHUSA TEXHONOrMYECKNX NpoLIeCCOB.

76. JKcnepuMeHTanbHble MeTOAbl MCCNegoBaHMs TEXHONOMMYECKMX NPoLEeccoB.

77. MeTog Teopun nogobusi B MccnegoBaHMsX TEXHONOMMYECKNX MPOLECCOB.

78. CoBpeMeHHble MeToAbl UccrefoBaHUsl NPUPOAHbIX cnucteM. CUCTEMHbIV Nogxog.

79. CoBpeMeHHble MeToabl UcCrefoBaHNUs NPUpoaHbIX cucteM. MogenupoBaHue.

80. CoBpeMeHHble MeToabl UCCrefoBaHNs NPUPoaHbIX cucteM. NporHosmpoBaHue.

81. [MpuMeHeEHWE KOMMNBITEPHbIX CPEACTB B HAY4YHbIX NCCNEAOBAHUSIX.
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3.2.3 [MKe-7 — CnocobeH K npoeedeHUID IKOJI02UYECKO20 aHaslu3za MpoeKmoe
pacwupeHusi, PeKoOHCMpyKyuu, ModepHu3ayuu OJelicmeyrowux U MPOeKMuUpyemMbIx

npou3eodcme
Ne Tembl TemaTuka pedepatos

82. IMprmeHeHne UMPOBbIX TEXHOMOMMI B peLLEHM 3a4a4 MHXEHEPHOro TBOPYECTBA.

83. MprMeHeHne uMdPOBLIX TEXHOOMNIA NPK pa3paboTke MHXEHEPHbIX PeLleHnn B chepe oxpaHbl
OKpyXatoLien cpeapl.

84. MICKYCCTBEHHbIN UHTENNEKT B XMMUYECKON U HEDTEXMMMNYECKON NPOMBILLIIEHHOCTH.

85. Lindbpoeas TpaHcdhopmaumsa npeanpuatnsa ansg obecneyeHns paumoHarnbHOro Cnonb30BaHus
NPYMPOOHbIX PECYPCOB M NOBbIWEHMS 6e30NacHOCTM NPOu3BOACTBA.

3.3 Kenc- sapaHuna

3.3.1 YK-1 — CnocobeH ocywiecmesisimb [OUCK, Kpumu4ecKkull aHa/iu3 U CUHmMe3
UHopMayuu, NPUMeHsIMb CUCMeMHbIU Mo0x00 O/ peweHusi MocmaeJsieHHbIx 3aday

Homep TekcTt 3agaHus
BOnpoca
86. lMpoynTanite OTPLIBOK U3 CTaTbW.
«[lMponssoacTBo cuHTeTU4ecknx kaydykos (CK) aktmBHO passuaeTca. Cnpoc Ha NpoayKumio,
nony4aemyto Ha ocHoBe CK He cHWxaeTcs, a NoCTOSAHHO Bo3pacTaeT. BospacTtaeT u accopTumeHT
BblNyckaeMon npoaykumn. Npu 3ToM HeNpepbIBHO NOBLILLAETCS U CIPOC HA KAa4YeCTBO NOMnyvyaembIX
nsgenuu, a UMeHHo TpebyeTcs CHMKEHUE TOKCUYHOCTU 3TUX n3genun, 6es3onacHoCcTU Npu nx
aKcnnyaTauny, ysennyeHne TENMOCTONKOCTU, BaroCTOMKOCTU U yNyylleHus Opyrmux
nokasartenen. OQHMM U3 HanpaBeHU ABNSETCA BBOA B AENCTBYIOLLME NPOU3BOACTBA
CNeLTEXHONOMMIN, COBEPLLUEHCTBOBAHNE OCHALLEHUS, a TakkKe NepCneKkTUBHbIX aKTUBUPYHOLLIMX
CMCTEM M KOoarynmpyoLmx areHToB, 4To obecneynBaeT CHDKEHNE IKONOrMYECKON HarpysKku,
mMaTepuanbHbIX U 3HepreTnyeckux 3aTpat v ap. O4Hako noka He OCyLLEeCTBUMO MOSTHoe
WCKITIOYEHME aKTyarnbHbIX CMOXHOCTEW B MPOW3BOACTBE CMHTETUYECKMX NMOMMMEPHbIX
maTepuanoB. Hanpumep, npuMeHeHne 3Konormyeckn n Buonornyeckn BpeHblX CUCTEM B
npoussoactee CK. 310 oTHOCUTCS M K Kayyykam, MOny4aeMbiM 3MYSbCUOHHLIM METOAOM.
OMynbCUOHHBIE Kayyykn obnagatoT Wnpokon obnacTeto npumMmeHeHus. Obbembl X NPON3BOACTBA
conpsikeHbl ¢ obpasoBaHneM HOMNbLIOIO KONMYECTBA CTOYHbIX BOA. Hannune B oTpaboTaHHbIX
CTOKax KOMMOHEHTOB 3MYMbCUOHHON U KOArynsuuoHHON CUCTEM MOBbILWAET Harpy3ky Ha OYUCTHbIE
COOpY>XeHWs ropofoBs. [1pn 9TOM Takue KOMMOHEHTLI, Kak CONM MeTanmnoB, pacTBOPEHHble B
CTOKax, YMNOBWUTb OOCTATOYHO CIOXHO. JTO MPUBOAMT K 3arpsA3HEHN0 NPUPOAHLIX BOOOEMOB
CTOKamu, cogepxallumm Xnopua HaTpuUs 1 Apyrne NpoayKTbl IMYNbCUOHHOW CUCTEMBI.
MNpymMeHeHne xnopyaa HaTpus B TEXHOMOMMK
Kay4ykoB 06yCrnoBfieHo 0COBEHHOCTAMY HEKOTOPbIX MPEANPUATUIA, B KOTOPbIX OTCYTCTBYET
BO3MOXHOCTb M3MEHEHMWS TEXHONMOTMYECKON cxembl. MccrnenoBaHus HOBbIX KOarynmpyroLwmx
areHToB, NO3BOMALUMX MUHUMU3NPOBATb Pacxofbl CYLLECTBYIOLUMX CONEBLIX CUCTEM C
COXpaHeHVeM CyLLECTBYIOLLEN TEXHONOrMN NPOM3BOACTBA — aKkTyaribHas XMMUKO-
TexHonormyeckas 3agada. Otxogpbl, 06pasyomnecs Ha MULLEBLIX NPEANPUATUAX, MOTYT
NpeacTaBnsTb MHTepecC AN NPOMbILLIIEHHOCTU CUHTETUYECKOro Kaydyka W MPUMEHSITLCS B
KayecTBe KOMMNOHEHTOB Koarynupyo-
wen cuctembl. Hanpumep, oTxoabl NMBOBapeHHOro NPOM3BOACTBA, codepxalune 6enkosble
KOMMOHEHTbI U ApYyrne a3oT CoAaepKallme opraHnyeckme coeguHeHns - Apoxokn. B paHee
onybnmkoBaHHbIX paboTax Oblna nokazaHa BO3MOXHOCTb NMpUMeHeHus B TexHornorun CK
6enkoBbIX KOMMOHEHTOB. Kak Obino noka3aHo B AaHHbIX paboTtax, pacxon 6enkoB He npeBbiLlan
10 Kr/T Kayyyka 1 pe3aMHOBble CMeCH, U3rOTOBIEHHbIE Ha UX OCHOBE, COOTBETCTBOBANM
npegbsasnsgeMbiM TpeboBaHnaM. PaboTbl N0 npumMeHeHno 6enKoBoro KOMMOHeHTa Gbinu
npoBeAeHbl B ONbITHO MPOMbILLMIEHHbIX MacliTabax, pesynbratbl Obinv nonoxutenesHole. OgHako
n3-3a psaa TEXHOMOrMYecknx ocobeHHOCTeN, AanbHelnlee pasBuTne JaHHOe HanpasrneHnm B
TexHonormn CK He nony4yuno. Lenb paboTkl — n3yyeHne npouecca BblAeNeHUs 3MYNbCUOHHbIX
Kay4yyKoB U3 nmaTekca C MpMMEHEHWEeM B KayecTBe KOoarynuvpyloLero areHta otxoga
nMBOBapeHHOro Npomn3BoAcTBa. B kayecTBe obbekTa nccnegosaHms BoibpaH NPOMbILLNIEHHbIN
natekc CKC-30 APK» (CaHHukosa H.}O. OTxoa nuBoBapeHHOro Nnpon3BoacTBa — KoarynupyoLwmn
areHT B TEXHOMNOMMM BblAeNeHNs 3MYNbCUOHHbLIX KayyykoB 13 natekca / H.1O. CaHHukoBa, J1.A.
Bnacosa, F0.M. HeuyecoBa, M.C. LLlep6akoBa, '.O. Maromegos, C.C HukynuH // BecTtHuk BI'YUT.
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OnpepenuTe akTyanbHOCTb, 0GbEKT, NpeaMeT, Lenb UccrefoBaHus.

PelueHne:

AKTyanbHOCTb: 3KOMNorM3aums NpoM3BOACTBa 3MYJIbCUOHHbLIX Kay4yKOB 3a CHET CO34aHUS HOBbIX
KoarynmpyLLMX areHToB C UCMOoSIb30BaHNMEM OTXOL40B NMMBOBAPEHHOIO NPOU3BOACTBA.

O6beKT nccnegoBaHus — NpoMblLLneHHbIR natekc CKC-30 APK.

MpeameT nccnefoBaHns — BNUSIHAE COCTaBa KoarynMpYHLLEro areHTa Ha Npouece BblgeneHune
Kay4dyka 13 naTekca

Llenb - nsyyeHune npouecca BbligeNeHMs1 SMYITIbCUOHHBIX KAay4YyKOB M3 flaTekca C NPUMEHEHMEM B
Ka4yecTBe Koarynuvpylowero areHta 0TXo4a NMBOBapeHHOro NPon3BOACTBa

3.3.2 [1Ke-6 — CnocobeH Kk npoeedeHUr0 3KCriepuMeHmoe U oghopMJIeHUIO pe3yJibmamoe uccsiedoeaHull u
pa3pabomok e cghepe oxpaHbl OKpyxaroujeli cpedbl U payuoHaibHO20 Npupoodornosib308aHus

Homep TekcT 3agaHus
BOMpO
ca
87 MocTpouTb MaTpuuy A9 noMcka naen npu uccrnegoBaHnmn TPaHCNOPTHBLIX CPeACTB B 3aBUCMMOCTHU OT
BO3MOXHOCTW NCMNOSb30BaHNS UMW Pa3NIMYHbLIX MICTOYHUKOB U nNpeobpasoBartenen
3Heprum.
PelwieHue:

[na nocTpoeHus maTpuLbl CHavana cocTaBuM nepeyeHb M3yvyaembix napameTpos:

TpaHCMNOpPTHLIE CPEACTBA, UCTOYHUKN 3HEPTUK U TpaHcMuceus (npeobpasoBaTenb aHeprn). 3aTtem,
NCosnb3ys NCTOYHUKN MHGOPpMaLMK, NpYBEAEM XapakTepucTuky napameTpos. Hanpumep,
TpaHCMNOpPTHOE CpeacTBO MOXET ObITb B BUAe aBTomobunsa A, nokomoTtumea J1, camoneta C, kopabns
K. B KayecTBe UCTOYHMKA SHEPTUN MOXET ObITb MapoBow koTen [, ABUratenb BHyTPEHHENO CropaHus
[, razoBasi TypbuHa I, peakTuBHbIV ABUratens P, aToMHbIn peakTop A, conHevHas 6aTtapes C.
TpaHcMucens MoxXeT BbITb HenocpeacTBeHHas H, mexaHnyeckas M, rmgpasnuyeckas I,
anekTpuyeckas 3. NMonyyeHHble JaHHbIE 3aHECEHbI B CneayoLyo Tabnumuy.

TpancnopTtHoe A JI c K — —
CpeacTBO

HcTouHHK 11 o | T P A C
JHepruu

TpancMmuccHA H M r 2 - -

CocTtaBneHHas matpuua no3sonsdeT nonyuntb 96 BO3MOXHbIX KOMBMHaumi. Cpeau Hux
W3BECTHbIE B OTEYECTBEHHOW U MUPOBOW NPAaKTUKE N NPUHLMNNANbHO BO3MOXHbIE B MEPCnekTnse
BapuaHThbI.

3.3.3 [Ke-7 — CnocobeH K npoeedeHUK 3IKOJI02UYECKO20 aHasnu3a I[PoeKmos
pacwupeHusi, PeKoOHCMpyKuyuu, ModepHu3layuu Jdeucmeyrowux U npoeKkmupyemMbix
npou3zeodcme

Howme TekcT 3agaHus
p
BOMpO
ca

88 NaHbl aBe BbIGoOpkK (S% = 30, Ny = 24) n (S% =90, n, = 7). NMpoBepuTb BLIGOPOUHbLIE Aucnepcum S u
S?, Ha 0AHOPOAHOCTb.
PeweHue:
[1ns npoBepkn ABYX BbIGOPOYHbIX AUCMNEPCUIA HA OOHOPOAHOCTb MCMONb3yeM Kputepuin duwepa:
- 3KCnepumMeHTanbHoe 3Ha4YeHne kputepua duwepa BblYUCIUM MO hopmyre
F,=8%:8%=90:30=23,000, T.k. S% > S%
- TabnunyHoe 3HayveHune kputepua duwepa Fuucn; faam, P
Fuen=Ffs2=7—-1=6, foan= fs1=24-1=23,p=0,95
Fqucn,' szaM; p = F6; 23; 0,95 = 2,528
Fs = 3,000 > Fs 23005 = 2,528, cnepoBaTtenbHO BbIGopoUHble aucrnepcun S2 = 30 (fs; = 23) n S% =90
(fs2 = 6) HEOOHOPOAOHBI
89 | OaHbl BbIGOpoyHble ancnepcenn S =2,0; 8% =1,0; S%=9,0; S% =4,0; S% =1,0; S% = 3,0, obbem
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BbIGOPOK Kaxxaon oamHakos (n = 5). MNMpoBepuTb BbIBOPOYHbIE ANCNEPCUN Ha OOHOPOLHOCTb.
PelweHue:

Tak 06bem Bcex BbIGOPOK OAMHAKOBLIN, TO MPOBEPKY BbIODOPOYHBIX AMCNEPCUA NpoBeaeM Mo
kputepuio KoxpeHa:

- 3KCNepumeHTanbHoe 3HayeHne KpuTepus KoxpeHa paccumtaem no ypaBHEHMWIO

_ maxS}? _ 9,0
°T 3N g2 20+1,0+90+40+10+3,0
V.S

- TabnunyHoe 3HaveHune kputepusa KoxpeHa Grucr; fovam; P, B KOTOPOM HA NEPBOM MECTE CTOUT YMCIIO
creneHen ceoboabl MakcumansHou gucnepevu fuc, = n—1=5—1 =4, a Ha BTOPOM — YNCIO
cTeneHen cBoboapl, paBHOE YMCIy BCEX ANCNEPCUN fuanw = N = 6, NP1 SOBEPUTENBHON BEPOSATHOCTM
0,95 Bbibepem 13 Tabnuupl

quucn; fSHaM; ,0 = Gn' 1,' fN,' 0,95 = G4; 6; 0,95 = 0,480

Tak kak G, = 0,450 < 0,480 = Ga.6.0.95, TO BCE AUCNEPCUM OAHOPOOHBI.

= 0,450

90

Cutyaums. B Poccuu exxerogHo o6pasyeTtca 60 MNH T TBepAbIX KOMMyHanbHbix oTxogos (TKO). A3
Hux 40-60% — 3TO LEHHOE Cbipbe, NPUrogHOE AnA NnepepaboTku, HO Ha Aene nepepabaTbiBaeTcs
b 5%. OcTtaBlmecs 06beMbl NPAKTUYECKN MOJTHOCTLIO OTNPAaBAATCA HA MYyCOPHbIE MOJINIOHB,
ux okono 15 Teic. B Poccuu, 1 cearnku, nx okono 17 Teic. HesHauntenbHasa yacTb nonagaeT Ha
MycopoCKUraTenbHble 3aBoAbl, B Poccumn nx noka gecatb WTykK. Nnowaabs cBanok 1 NosIMroOHOB B
Haluen cTpaHe 6onee 4 MITH ra — HEMHOIMM MeHbLUe nnowaan HuaepnaHoos.

3apava. lMpednoxume yugpoenie peweHUs1 Ha amane nepepabomku TKO e 'O 2. BopoHeix.
Paspabomaiime AopoxHyto kapmy yughpoeoli mpaHcghopmayuu npednpussmuli no cé6opy u
nepepabomke omxodos. [lpoeedume ouyeHKy 3Kosio2u4yHocmu u 6ezonacHocmu
npednazaemMbix peweHull.

Anroputm peleHus.

HyxHo onpegenntbcsa co cnegyowmmMmm srieMeHTamMu.

1. 3agaum: yemy nocesillleHa OOPOXHas KapTa? ATo MOXeT ObiTb, Hanpumep, HeOONbLUOW HOBLIN
NPOEKT WM NATUNETHsIA cTpaTerus pasBuTust komnaHuu. OT ocobeHHOCTel 3ajaun 3aBUCUT
CTPYKTypa 1 chopMaT JOPOXKHOW KapThbl.

2. CTpykTypa: B Kakom Buae OyaeT npeAactaBneHa AOpoXHas kapta? 3To MoXeT OblTb pucoBaHHas
NIMHUS C KOHTPOMbHBIMK TOoYKamu, Tabnuua co ctonbukamu u ayerikamu. Beilbop CTpyKTypbl 3aBUCUT
OoT macwTaba npoekTa U OT TOrO, HACKOMbKO €ro KOMaHAbl 3aBUCAT ApYyr OT Apyra: MOXHO
3anapannenntb HEKOTOPbIE 3a4a4u Uy BCe OHM OOIMKHbI UATW NMMHEWNHO, APYT 32 APYrOM.

3. MNpuopuTeThbl: Ha kakMx AeTansx NpoekTa HYXHO caenatb akueHT? 34ecb OnpedensioT, Kakue
3aauM B MNPOEKTE CaMble BaXKHblE, W KAKUE KOHTPOSIbHbIE TOYKU HYXXHO MPOWTW, YTOObI yCNeLHo
MX 3aBepLUnTb.

4. OTBETCTBEHHbIE: C KOro cnpalmBaTth pesynbTaT kaxgoro atana? OB6blMHO OTBETCTBEHHbBIMM
Ha3HayaloT pykoBoAMTENen 0TAEN0B MU CaMbIX OMbITHLIX COTPYAHMKOB.

3.4 3avet
3.4.1 YK-1 - CnocobeH ocywecmesiimb NMOUCK, KoUMuUYeCcKul aHaslu3 u cCuHmes

UHghopmMayuu, NPUMeHsIMb cucmemMHbIl No0xo0 OJisi peuweHuUs1 NocmaeJsieHHbIX 3aday

Homep TekcT Bonpoca
Bonpoca
91 Hay4yHoe nccnegoBaHue M ero OCHOBHbIE 3Tanbl.
92 MeToamka Hay4yHOro nccrnegoBaHus.
93 MpuHUMNbI hopMmpoBaHNsa 00bEKTa M NpegMeTa UccneaoBaHus B Hay4Hon paborTe.
94 OcHoBHble npoLeaypbl opMUPOBaHMA LENW 1 3a4ay Hay4YHOro uccregoBaHums.
95 OcHoBHble npoueaypbl OPMYIMPOBKM HAYYHOW TMMOTE3bI.
96 Buabl Hay4HbIX rMNOTE3 U TPEOOBAHMS K HAM.
97 OCHOBHbIE KOMMOHEHTLI METOAMKN HAYYHOTO NCCNEeOBaHNS.
98 OcHoBHble npoLeaypbl 060CHOBaHMS akTyanbHOCTU TEMbI UCCEeAOoBaHMs.
99 OOuwas cxema Hay4yHOro MccrnegoBaHus U ero CTpyKTypa.
100 Hay4Hoe nccnegoBaHue, ero CyLHOCTb U1 0COOEHHOCTH.
101 Mopsigok Npouenyp ycTaHoBNeHWs ob6bekTa, MpegmMeTa 1 Belbopa METOA0B UCCef0BaHUS.
102 Onpepgenexne NoHATUS «MHopMaumsa» U «Hay4Hast nHdopMaumsiy, CBOMCTBA MHAOPMaLNN.
103 VHTEPHET KaK MCTOYHUK MHGopMaLnN.
104 MocnegoBaTenbHOCTb NONCKA JOKYMEHTANbHBIX MCTOYHMKOB MHbOpMaLMK A4S OCYLLECTBIEHNS

Hay4HOW paboThl.
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105

OcHoBHble TpeboBaHug, NpeabaABnseMble K Hay4YHON MHbopMaLmu.

106 OCHOBHbIE MpUEMbI U3NOXEHNA HAaY4YHbIX MaTePUanos.

107 OcHoOBHblE MeTObI MOUCKA MHbopMaLMK ANg UCCrnegoBaHus.

108 VICTOYHUKM Hay4YHON MHpopMaLIMK U MX Knaccudmkaumsa no pasnmyHbiM OCHOBaAHUAM
109 [oKymMeHTanbHble NCTOYHMKN MHCbOpMaLIMK.

110

[NocnegoBaTenbHOCTL NOUCKa AOKYyMeHTalrbHbIX NCTOYHMKOB I/IH(*)OpMaLI,VII/I.

111

PaboTa ¢ uctouHMKkamum uHopmaumn.

112

Cratuctnyeckue metoabl cbopa nHgopmaLlmm.

113

CBoaka 1 rpynnupoBka MHopMauuu.

114

Bubnuorpadunyeckmii CNUCOK.

115

OdopmneHne pe3ynbTaToB HAaY4YHOro MccrnegoBaHns

3.4.2 [1Ke-6 — CnocobeH k npoeedeHUr0 3KCriepuMeHmoe u oghopMIIeHUIO pe3ysibmamoe uccriedoeaHull u
pa3spabomok e cghepe oxpaHbi OKpyxaroujeli cpedbl U payuoHasibHO20 NMPuUpodornosib308aHust

Homep TekcT Bonpoca
Bornpoca
116 MeTofbl NfIaHMPOBaHWS 3KCNEepUMEHTA.
117 OcHoBHbIe 3a4a4uM NNaHMPOBaHWS U OpraHM3aumnn aKCneprMeHTa.
118 lNpegnnaHMpoBaHMe 3KCNepuMeHTa.
119 MaTemaTnyeckoe MogennpoBaHne B HayYHbIX UCCIea0BaHUSIX.
120 Mogenb 3kcnepumeHTa.
121 lMocTpoeHne guarpamm 1 rpadmyeckoe n3obpaxeHme pesynbTaToB 3KCNepUMeHTa
122 Cnoco6bl 1 3agayun permcTpaummu 1 NPOTOKONMPOBaHUSA UCCedyeMbIX NoKa3aTenen.
123 MeTofbl NfIaHMPOBaHWS 3KCNEepUMEHTA.
124 OcHoBHble 3a4a4uM NNaHMPOBaHWS U OpraHM3aumnn aKCneprMeHTa.
125 MaTemaTnyeckoe MogennpoBaHne B HayYHbIX UCCIea0BaHUSIX.
126 CyuwHocTb MeTogda nepebopa BapMaHTOB.
127 CyLHOCTb MeTo4a MO3roBoro LTypMa.
128 CyLHOCTb MeToAa hoKasbHbIX OOBbEKTOB.
129 CyLHOCTb METOAa CUHEKTUKN.
130 CyuHocTb MeToaa MopdonIorM4eckoro aHanusa.
131 MeTogabl pelleHns nsobpetaTenbCckux 3agau.
132 CyLHOCTb MeTOAa HanpaBfeHHOro NOuCKa.
133 BenonbHbIN aHanus.
134 [MpMMeHeHMe CUCTEMHOIO NOAX04A B MCCMEeA0BaHMAX NPMPOAHBIX cpes.
135 NpumeHeHne MmogennpoBaHna B UCCegoBaHUAX NPUPOAHbLIX cpea.
136 CoBpeMeHHble MeToAbl 4118 NccnegoBaHNst TEXHONOMMYECKNX MPOLLECCOB.
3.4.3 [Ke-7 — CnocobeH K npoeedeHUK IKOJIO2UYECKO20 aHasu3a Ir[pPoeKmos
pacwupeHusi, PeKoOHCMpyKuyuu, ModepHu3layuu Jdeucmeyrowux U npoeKkmupyemMbix
npouszeodcme
Homep TexkcT BONpoca
Bornpoca
137 MeTogb! KOPPEnsUMOHHOIO N PErPECCUOHHOIO aHanuaa.
138 OueHKN haKTOPHOro sKCNeprMMeHTa.
139 TpeboBaHus K dakTopam. PakToOpHOE MPOCTPAHCTRO.
140 CBsI3b OTKIIMKA C pakTopamu.
141 OcobeHHOCTM NPOBEAEHMS SKCMIEPUMEHTA, 3Tanbl SKCNEpUMEHTA.
142 dopmbl, BUAbLI M cNocoObl CTaTUCTUYECKOTo HabNaeHNS.
143 To4yHOCTb HabNAEHNSA, METOAbI OLEHKM CITyYanHbIX MOrPELLUHOCTEN B U3MEPEHMSX.
144 Cratuctmndeckune tTabnuupbl, OCHOBHbIE 3M1EMEHTbI CTaTUCTUYECKON TabnnLbl
145 MaTtemaTtnyeckasa o6paboTka pe3ynbTaToB 3KCNEPMMEHTA.
146 MoHaTne norpewHocTn. CucteMaTmyeckasi U criydanHas NorpeLlHocCThb.
147 [NoHATNE CXOOMMOCTUN U BOCMPOM3BOAMMOCTU PEe3yibTaToB N3MEPEHUMN.
148 PacnpegeneHnune criy4anHonm BenvmunHbl. 'eHepanbHas COBOKYNHOCTb. Bbibopka.
149 Pagbl pacnpegenexvsi, Ux Buabl, OCHOBHbIE XapaKTEPUCTUKN.
150 "padmyeckoe n3o6pakeHne BapuaLuMoHHOro psaa, uenu u Buasbl.
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151 [MoHaTHe cnyYyanHom BenuyuHbl. lMcKpeTHasa 1 HenpepbiBHAgA CnyyanHasi BENu4mHa.

152 YuncnoBble XapakTepPUCTMKN CITyYanHOW BENUYMHBI.

153 CBolicTBa MaTteMaTM4yeCcKoro oXmgaHus.

154 Ivcnepcus n cpegHee KBagpaTUYHOE OTKINOHEHME.

155 MaTtemaTtnyeckoe oxugaHve n gucnepcus.

156 MowmeHT, Mofa, MmegunaHa.

157 [oBepuTenbHble MHTEpBanbI.

158 CpaBHeHue OBYyX CPeaHMX.

159 CpaBHeHne HeCKOMbKNX CPeaHUX.

160 OueHka 0gHOPOAHOCTU ANCNEPCUN.

161 KoppensaunoHHbIn aHanms.

162 PerpeccroHHbI aHanua.

163 Bonbwwne gaHHble (Big Data)

164 CoBpeMeHHble TexHONorMmM aHanuaa gaHHelx: Data Mining

165 LincdppoBas TpaHccopmMaLma oTpacnu.

166 LindbpoBble TEHAEHUMM B XMMUYECKON NPOMbILLIIEHHOCTU, HEADTEXMMUN U BUOTEXHONOTUM.
167 LindppoBble TEXHONOrMM: UCKYCCTBEHHbIV MHTENNEKT, pob0oTOTEXHMKA, BNOKYENH, CEHCOPbI.
168 LindppoBoe npeanpusatne (Ha npMMepe KOHKPETHOro NpeanpusaTms)

4. MeTognyeckue maTepuanbl, onpegensirowme npowueaypbl OLleHUBaHUA 3HaHUN,
YMEHUHU, HaBbIKOB U (UNKN) onbiTa [EeATEeNIbHOCTMY,
XapakTepu3yrLwmux atanbl PoOpMUpPOBaHMA KOMNETEeHL NN

Mpoueaypbl OLEHWBAHUSA B XO4e W3Y4YeHusi OUCUUNIUHBI 3HAHWUA, YMEHWUA U HaBbIKOB,
XapaKTepuayoLmx aTanbl pOpMUPOBaHMS KOMNETEHLMI, PernameHTUpPYTCS NOMOXEHUSMU:

- M BIrYWUT 2.4.03 lNonoxeHne 0 KypCcoBbIX 3K3aMeHax 1 3aveTax;
-1 BI'YUT 4.1.02 MNonoxeHne 0 peMTUHIOBOW OLIEHKE TeKyLLEen YCreBaeMOoCTH, a Takke
METOONYECKMMUN YKA3AHNAMU ...(r1epeducsiume, ecru UMEemcs 8 Haauduu).

B memodu4ecKkux yKkasaHusiXx yKa3bleaemcsi ropsiOoK rpoeedeHusi OUEHKU 3HaHul,
YMeHUU, HasbIKo8 U (uru) orbima desimesibHOCMU, Xapakmepu3syruwux amarbsl ¢hopMupo8aHusi
KoMremeHuud, U 8bicmaerfieHuUsi OUEeHKU o oucyuriuHe (cpedHes3geweHHass —
cpedHeapugmMemuyeckoe U3 8Cex OUEHOK 8 meyeHue nepuoda u3yqyeHus OUCYUMIUHbI; C
ucrionib308aHUeM wmpaghHbix 6annoe 3a Hedodyembl; UHMe2pasibHasi — CyMMUPO8aHUE
HabpaHHbIx barnnos 3a kaxdoe 3adaHue U rp.).
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5. OnucaHue nokasartenen u KpUMTepueB OLLIEHMBaHUA KOMMNETEeHLMA Ha Pa3NIUYHbIX 3Tanax ux oopmM1MpoBaHNA, onucaHue LKan
OLleHUBaHUA ANA KaXAoro pesynbTata 06y4YeHuUsi No gUcUUninHe/npakTuke

Pe3ynbTaTbl 06yyueHUs

LUkana oueHuBaHuA

MpeameT oueHKn KpuTtepuu oueHnBaHusa Akapemuyeckas YpoBeHb 0CBOEHMA
no atanam MokasaTenb
(npoAyKT unm chopMMpPOBAHHOCTH OLUeHKa unu 6annbl KOMMNeTeHUUun
copmunpoBaHus OLleHUBaHUs M
KOMNeTEHLWIA npouecc) KOMMNeTeHuun 3ayTteHo/He OcBoeHa/He ocBoeHa
3a4TteHo/6ann
YK-1 CnocobeH ocyusecmesisimb MOUCK, KPUMUYeCcKUl aHau3 u cuHme3s UuHghopmayuu, npuMeHsimb cucmemMHbIl nodxod OJisi peweHUsi MOCMaesIeHHbIX 3aday
3HATb: uenu u 3agaun | Tect PesynbTtat KonuyecTtBo npaBunbHbIX 0TBETOB MeHee 90- OTRMYHO OcBoeHa
Hay4yHOro UCCNeaoBaHus; TECTUPOBaHUS 100 % (NOBbILIEHHbIN)
NCTOYHMKM Hay4HON Konunuectso npaeurnbHbIX 0TBETOB 75-89 % XopoLwo OcsoeHa
MHdopMaLuy; MeToAbl (NoBbILLEHHBIN)
peLueHuns KonuyecTtBo npaBunbHbix oTBeTOB 60-74,9 % Y I0BNETBOPUTENBHO OCBOGHaV
n3obpeTaTenbCcknx 3agay; (6a3oBbIl)
OCHOBHblE pasnuyus Konunuectso npaeunbHbIX 0TBeTOB MeHee 60 % He ocsoeHa
HeynoBneTBoputensHO o
Mexay akTamu, (HepocTaTOYHbIN)
MHEHUAMU, CobecenoBaHune 3HaeT UCTOYHUKU O6yyatoLmincs 3HaeT OCHOBbI Hay4HO- 3auyTteHo OcBoeHa (6a3oBbin,
MHTepnpeTaunsamm n | (3aver) Hay4YHoW MHpopmaLmu, uccnegoBaTenbckon AeaTenbHOCTH, NOBBbILLEHHbIN)
oueHKamu; OCHOBHblE OCHOBHbIE MEeTObI WCTOYHMKM HAaYYHOWN MHpopmaLMm
MeTOAbl aHanm3a gaHHbIX aHanu3a faHHbIX He 3HaeT uenu 1 3agaym HayyHo- He 3auTeHo He ocBoeHa
uccneaoBaTenbCkon AeaTeNbHOCTU, NCTOYHWKA (HepocTaTOYHbBIN)
Hay4YHON MHdopMaLmm
YMETb: CobecenoBaHue YMeHue aHanuauposaTth | Obyvalowmincs ymeeT NpoBOAUTL NMOMCK OceoeHa (6a30Bbiii
CUCTEMATM3NPOBAaTL v | (sawura paHHble 1 0606wath | MH(pOpMaumMK, cucTemaTnspoBaTh 1 3auteHo NOBLILLEHHbII) '
06CTOSATENBHO nabopaTopHOM MONyYeHHbIE aHannsnposaTk Nony4eHHbIe AaHHbIS
aHanua3npoBaTb [JaHHble; | paboTbl) pesynbTaTbl
npoBOaUTb novck
MHdopMaL M,
Heobxoaumom ansa
peLleHus 3ajauv;
obocHoBaTb
onTMMarneHbI  BapuaHT O6yyarowmncs He ymeeT NPOBOAUTL NMOUCK He ocBoeHa
peLleHust 3ajauu; WHdOpPMaLUun, CUCTEMaTU3NPOBATDL U He 3auyteHo (HELOCTATOMHBIIA)
aHanManpoBaTb " aHanua3npoBaTb NOJy4YeHHble AaHHbIe
o6obwatbe  nomnyyeHHble
pesynbTaThbl
3KCNEPUMEHTA;
nporHo3npoBaTb
nocneacTBus BO3MOXHbIX
peLleHnmn
BNALOETb: HaBbikamu CobecenoBaHue BnageHue HaBblkaMmu OGyyatoLmncs KpUTUYECKN aHanNn3npyeT 3auTteHo OcBoeHa (6a30Bbli,
OeKoMnosnummn 3agaym (3aqu) KpUTUYecKoro aHanusa nverLyrcs I/IH(bOpMaLI,VI}O no TemMe Hay4Horo I'IOBbILIJeHHbII7I)
Hay4HOro nccnegoBaHus; MHpopMaL MK No Teme nccnenoBaHus 1 BbIGUPaeT onTUManbHbIN
HaBblKaMn KpUTUYECKN Hay4YHOro BapuaHT pelieHna 3afad nccnenosaHus
ObyyatoLwmmncsa He BnageeT HaBblkaMu He 3ayteHo He ocBoeHa
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aHanuanpoBaTtb
MHdOpMaLUIo No Teme
Hay4HOro nccrnenoBaHus;
CMOCOBHOCTLIO
npeanaraTb BapuaHTbl
peLLeHnst NocTaBreHHOM
3aJa4u 1 oLeHuBaTb MX
[JOCTOMHCTBA 1
HenocTaTKy;
CMOCOBHOCTLIO
opmMmpoBaTh 1
aprymeHTMpoBaTb CBOU
BbIBOAbI U CY)XXOEHUS;
HaBblkaMU OLIEHKM
NocneaAcTBUA BO3MOXHbIX
peLleHunii C TOYKM 3peHuns
obecrnevyeHus
3KONOrn4eckom
6e3onacHocTn

ncenegoBaHuA

KPUTUYECKOro aHanusa uHopmaLmm no Teme
HaYy4HOro nccrneaoBaHus U Boibopa
ONTUManbHOro BapuaHTa peLleHuns 3anad
nccrnegoBaHns

(HeQoOCTaTOYHBIN)

Kenc-3apaHue

CopepxaHue pelleHus

O6yyatomincs rpamoTHO pasobpancs B
CUTyauwm, BbISIBUN €€ OCHOBHbIE MPUYKHBI,
TeopeTuyecku o6oCHOBLIBas CBOW OTBET,
npeanoXun pelleHne 3agayv

OT1nnyHo

OcsoeHa
(noBbILWEHHBIN)

O6yuvatowmiica pasobpancsa B cuTyaumu,
BbISIBUIT HEKOTOPbLIE MPUYMHBI, UCMOSb3YS
TeopeTnyeckne CBedeHUst, Npearoxun
pelueHne 3agayu

XopoLuo

OcsoeHa
(NoBbILLEHHBIN)

O6yyatowmmncs He NONHOCTLIO pa3obparncs B
NPeANOXEHHOW CUTYaL MK, He BbISIBUI
MPUYMHbI, HE NMPEASIOXKMUN BapUaHTa peLleHus

YaoBneTBoOpUTENBLHO

OcBoeHa
(6a3oBbIit)

OB6yyatoLumiicst He NpeanoXus BapuaHTa
peLleHVst NpeaoKeHHON cuTyaumum

Hey,D,OBJ'IeTBOpMTEJ'IbHO

He ocBoeHa
(HeQoOCTaTOYHbIN)

Pedepat

BnapeeT HaBblkaMu
aHanusa nuTepartypbl
ONs peLeHust
MocTaBIiEHHOro BoMnpoca
B 06nacTu aKonormm

Obyuvatommncsa nposen nogpobHbIN aHanm3
nuTepaTypbl, UCMOMNb30Ban He MeHee 5
nnTepaTypHbIX NICTOYHUKOB, B TOM 4uCre
nepuoanyeckne nsgaHuda, npeacrasun
pedepaT B o6beme He MeHee 20 cTp. dpopmarta
A4, 3ameyaHuii No TEKCTY U 0hoOpMIIEHNIO
paboTbl HET UMM UMEKDTCHA HE3HAYUTENBHbBIE
3ameyaHus No TeKCTy u odhopmIeHno paboTsl,
rpamMoTHO 3awmTnn paboty

3ayTteHo

OcBoeHa (6a3oBbii,
MOBBbILLEHHbIN)

OGyyatoLmincs NpoBen aHanus nuTepartypbl,
ncnonb3oBarn He MeHee 5 nutepaTypHbIX
WCTOYHMKOB, NpeacTaBun pedepar B oobeme
He meHee 20 cTp. opmaTa A4, HO UMetoTCA
3HauWTENbHbIE 3aMeYaHns Mo TEKCTY U
ochopmneHunto paboTbl, HE CMOT 3aLLMTUTD

pecbepar

He 3auyteHo

He ocBoeHa
(HegocTaTOYHbIN)

I1Ke-6 CnocobeH Kk npoeedeHUI0 IKCepuMeHmMoe U oghopMieHUIo pe3ysibmamoe uccsiedogaHull u paspabomok e cghepe oxpaHbl OKpyxarouwjel cpedbi u
payuoHabHO20 NPUPOoAonosibL308aHUsl

3HATb: meTtogonoruto | Tect PesynbTtat KonuuecTtBo npaBunbHbIX 0TBETOB MeHee 90- OTRMYHO OcBoeHa
Hay4HOro uccrieqoBaHus; TECTUpPOBaHUS 100 % (NoBbILEHHBIN)
CTPYKTYpy 1 npasuna KonuyecTtBo npasunbHbIX 0TBETOB 75-89 % Xopotwo OcBoeHa
odopmneHna oTtyeTa o (NoBbILEHHBIN)
- KonuuecTtBo npaBunbHbix otBeToB 60-74,9 9
Hay4yHO § onMuecTBo npa otseToB 60-74,9 % Y 10BNETBOPUTENBHO OcBoeHa
nccrnegoBaTenbCKon (6a3oBbIi)
paboTe KonuyecTtso npaBunbHbIX 0TBETOB MeHee 60 % He ocsoeHa
HeynoBneTBoputensHO y
(HepocTaTOYHbIN)
CobecenoBaHune 3HaeT MeToAonorno OGyvarommncs 3HaeT METOLONOMMI0 HAYYHOro 3ayTeHo OcBoeHa (6a3oBbIN,
(3aver) Hay4HOoro uccneaoBaHus U npasuna ogopmieHns NOBBbILLEHHbIN)
ncnnegoBaHust pesynbLTaToB
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OGyyvatoLmncsa He 3HaeT METOAONOMMI0 He 3auTeHo He ocBoeHa
Hay4yHOro nccrnegoBaHvsa 1 npasuna (HepocTaTOYHbBIN)
opopmNeHns pesynbTaToB
YMETb: onpenensits CobecepnosaHune YmeHune BbIGUpaTh | OByvaloLmMnca ymeeT NposoanTb }
CYLHOCTb, CTPYKTYpY 1 (3aveT) 3KCMnepUMEHTarbHbIe 3KCNepuMeHTarnbHble UCCrefoBaHus 1 3ayTeHo OcBoeHa (6a30§b|v|,
pPa3HOBUOHOCTM MeToAbl ONs pelleHus oopMnATb OTYETbI Ha OCHOBE 3TUX NOBbILLEHHbIN)
3KCNepUMeEHTanNbHbIX Hay4Ho- nccneacsaHmm
nccneaoBaHui; nccnenoBaTenbCKnx
ohopMNATL pe3ynbTaThl 3agad
nccnegoBaHum m
paspaboTok B BiAe OByyaloLniics He NPOBOAUT
OT4€TOB (pasaenos 9KCMEPUMEHTaIbHbIE UCCNENOBaHNS U He He 3auteHo He ocsoena
OT4ETOB) B Chepe OxpaHs! MOXET 0(hOPMMATH OTHETHI (HepoCTATONHEI)
oKpy>xatoLen cpeabl
pauMoHansHoro
NpVPOAONONb30BaHNSA
BINNAOETb: HaBbikamu CobecenoBaHune BnageHvne metogamun Bnapeet meTogamun matemaTuyeckomn 3ayTteHo OcBoeHa (6a3oBbin,
nnaHnpoBaHus (3aver) mMaTemaTn4ecKkon CTaTUCTUKKM, HaBblKaMW MTaHMPOBaHMWS NOBbILLEHHbIN)
3KCNepuMeHTa B CTaTUCTUKN U 3KCnepuMeHTa
COOTBETCTBUU C mMaTemMmaTn4eckoro He BnageeT HaBblkaMu MaTemMaTuyeckomn He 3a4yTteHo He ocBoeHa
TpeboBaHUAMU niaH1poBaHUs CTaTUCTUKM U NNaHUPOBaHUS SKCNepuMeHTa (HemocTaTOYHbIN)
HOPMaTMBHO-TEXHUYECKOM 3KCNepUMEHTA
OOKyMeHTauumm, Kernc-3agaHue CogaepxaHue pelleHus O6yuatoLmmncsa rpamoTHO pasobpancsa B
TpeboBaHUSIMU OXpaHbI CuTyauuK, BbISIBUIT €€ OCHOBHbIE NMPUYHBI, OThnaHO OcBoeHa
Tpy4a v 3KONOorm4yeckomn TeopeTnyeckn 0OOCHOBbLIBasi CBOWM OTBET, (NoBbILLEHHBIN)
6e3onacHoCTH; MeTogamm npeanioxun peweHne 3agadm
MaTeMaTU4ecKom O6yyatowwmincs pasobpancs B cutyaumu,
CTaTUCTUKU U BbISIBUS HEKOTOPbLIE MPUYUHBI, UCMOSb3YSI Xopouwo OcBoeHa 3
MaTeMaTU4YecKoro TeopeTnYeckne CBeAEeHUs], NPeasoxXun (NoBbILWEHHBIN)
nraHMpoBaHusi peweHne 3agaym
aKcnepuMeHTa O6yyatoLminca He NONHOCTBIO pa3obpanca B OcBoeHa
NpeanioXXeHHON cUTyaunun, He BbiBUN YOoBneTBoOpuTENbHO (6a30BbIi)
NPWYMHbI, He NPeasIoKMI BapMaHTa peLleHns
O6GyyatoLmincs He NPeanoXun BapmaHTa He ocBoeHa
peLLeHNst NPeAnoXeHHOW CUTyaLmm HeynoeneTteopuTenkHo (HegocTaTOYHbIN)
Pedepar TekcT pedpepara, OB6yyatoLumiics nposen noapobHbI aHanns 3auteHo OcBoeHa (6a30Bbli,

3awmTa

nuMTepaTypbl, UICNONb30oBan He MeHee 5
nMTepaTypHbIX UCTOYHMKOB, B TOM YncHe
nepuoanyeckne n3gaHus, npeactaBun
pedepaTt B 06beme He meHee 20 cTp.
dopmaTa A4, 3ameyaHnin No TEKCTY U
ochopmMneHnto paboTbl HET NN UMELDTCA
He3HauuTesNbHble 3aMeYaHns Mo TEKCTY U
ocbopMneHnto paboTbl, FPaMOTHO 3aLLUUTUN
paboty

NOBBbILLEHHbIN)
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Ob6yuatoLuiics NpoBen aHanus nUTepaTypsl,
ncrosnb3oBasn He MeHee 5 nuTepaTypHbIX
WCTOYHMKOB, NpeacTaBun pedepaT B 06beme
He meHee 20 cTp. hopmata A4, HO umerTCA
3Ha4yuTenbHble 3aMedYaHna No TeKCTy U1
odopmneHunto paboTbl, He CMOT 3aLMTUTL

pedepaTt

He 3auteHo

He ocBoeHa
(HepocTaTOUHbIN)

MKe-7 Crnoco6eH k npoeedeHUr0 3KOSI02UYeCK020 aHau3a MPoeKmoe pacwupeHuUsi, pPeKOHCMpyKUuuu, ModepHu3ayuu delicmeyroujux U npoeKmupyemMbixX

npouseodcme
3HATb: ocHoBHbIE Tect Pesynbtat KonuyecTtBo npasBunbHbIX 0TBETOB MeHee 90- OTnn4HO OcsoeHa
TeHaeHL UM TeCTUPOBaHUS 100 % (NoBbILLEHHbBIN)
uucpoBusaumm B obnactu KonunyectBo npaBunbHbIX 0TBETOB 75-89 % XODOLLO OcBoeHa
3HEepro- un P (NoBbILEHHBIN)
pecypcoc6epe>|<eHm;|: KonuyectBo npasBunbHbIx oTBETOB 60-74,9 % Y 10BNETBOPUTENBHO OcBoeHa
OXpaHbl OKpyXatoLen (6a308BbIN)
0,

cpedbl Ha NpeanpuATUSX KonuyecTtBo npasBunbHbIX 0TBETOB MeHee 60 % HeyoBNeTBOpUTENbHO He ocsoeHa
XUMUYECKOrO, (HegocTaTOYHbIN)
HedpTeXMMMYECKoro, CobecepnoBaHue 3HaHWe CoBpEMEHHbIX Obyyvatomncsa 3HaeT COBpEMEHHbIE
BUOTEXHOMOINYECKOro (3aver) UMPOBLIX TEXHONOMMA | TEXHOMOTUN NPUMEHsSIeMbIe B 3a4TeHo OcsoeHa (6azosblid,
npousBoACTBa HerTeXI/IMVILIeCKOVI NPOMBILLNTIEHHOCTHU, B TOM nOBbILLIeHHbII/I)

yucre u UMdpoBble TEXHOMOMMU

O6yyatoLmincs He 3HaeT COBPEMEHHbIE

TEXHOMOTN NPUMEHSIEMbIE B He 3auTeHo He ocBoeHa 5

HedTEXMMUYECKON NMPOMBILLNIEHHOCTH, B TOM (HepgocTaTOuYHbIN)

yncne u UMdpoBbIE TEXHOMOMMU
YMETb: npumeHaTb CobecenoBaHune YMeHue NpuMeHsTb ObyyvaroLmmncsa MoxeT UCNoNb30BaTb OcBoeHa (6a308biit
MeToAbl uccnenoBaHus (3aveT) MeTofbl UCcrneaoBaHus | LMAQpOBbIE TEXHOMOMMM NPU UcCneaoBaHnm 3auteHo MOBbILLIEHHBbIN) ’
TEXHONOMMYECKNX B NpaKTU4eCKon TEXHONOrn4ecknx Nnpoueccos
gpoueccos v NPMPOAHBIX AesiTenbHOCTM OOGy4atoLuiicss He MOXeT UCMOoNb30BaThb H

PeA, B TOM 41cne ¢ LMdpOoBbIE TEXHOMNOrMU NPU UCCnegoBaHMU He 3auTteHo € oceoeHa

MCMONb30BaHNEM ) TEXHOMOMMYECKMX MPOLIECCOB (HepgocTaTOYHbIN)
LUMPPOBbLIX TEXHOMOMMN
BINNAOETb: HaBbikamu CobGecenoBaHue BnapeHne HaBblkamu Bnapgeet HaBbikamMu nomcka TEXHNYECKUX OcsoeHa (6a308biii
BbIGOPA LNPOBBIX (3ayeT) BbIGopa LMdpoBbIX peLLeHuii No MoaepHM3aLmM Npon3BoacTBea ¢ 3auteHo MOBbILIEHHbIIM) ’
TEXHUYECKUX CpecTB n TeXHonorvn ansi “cnosb3oBaHMeM LpoBbIX TEXHOMOMMI
TexHonorni ans npeanpusaTuii He BrnageeT HaBblkaMW MOMCKa TEXHUYECKUX He ocBoeHa
3KOJIOrMYecKoro HEeTEXMMUYECKON peLleHuii No MogepHU3aLumn Npom3BoacTBa C He 3auyteHo (HeoCTaTOuHbI)
060CHOBaHWS MPOEKTOB oTpacnu MCMONb30BaHNEM LIMGPOBLIX TEXHOMOIMIA
BHEJpPEeHUs HOBOM Kenc-3apaHue CogaepxaHue pelleHus OB6yyatoLumiics rpamoTHO pasobpancs B
NpPUPOO0OXPaHHOM CUTYaLM, BbISIBUI €€ OCHOBHbIE NPUUMHEI, OTnvaHO OcBoeHa §
TEXHUKU U TEXHOMOIUi TeopeTnyeckn 000CHOBbLIBasi CBOWM OTBET, (NoBbILLEHHBIN)

npeanioXun pelieHne 3agaydm

O6yuatoLmncsa pasobpancs B cuTyauuu, XopoLuo OcBoeHa

BbIABUIT HEKOTOPbIE NPUYKNHBI, NCNOJb3YA
TeopeTunyeckne ceeaeHud, npeanoxun
peLueH1e 3agayu

(NOBbILLEHHBIN)
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OO6yuJaroLLmMics He NONMHOCTLIO pas3obpancs B
NpeanoXeHHOW CUTyaLum, He BbISIBUN
NMPUYMHLI, HEe NPeaSIoKUI BapMaHTa peLLeHust

Y[O0oBNeTBOpUTENBLHO

OcBoeHa
(6a3oBbIin)

O6yyatommncs He NpeanoXun BapmaHTa
peLUeHns NpeanoXeHHOW cuTyaumm

HeynoeneTBoputensHo

He ocBoeHa
(HeQoCTaTOYHbIN)

Pedepat

TekcT pedepara,
3awmTa

O6yyatowwmicsa npoeen NnogpobHbI aHanus
nutepaTypsbl, UICNONb30Barn He MeHee 5
nuTepaTypHbIX UCTOYHWKOB, B TOM Yu1Cre
nepuoanyeckne u3gaHns, NnpeacTaBun
pedepaTt B 06beMe He meHee 20 cTp.
copmata A4, 3aMeyaHun No TEKCTY U
odhopMIeHno paboTbl HET UINN UMEKDTCSA
He3HauuTernbHblE 3aMevaHuns Mo TEKCTY 1
odhopmneHmnio paboTbl, PaMOTHO 3aLUUTUN
paboTty

3auTteHo

OcBoeHa (6a3oBbii,
NOBbILLIEHHbIN)

O6yuyaroLminca NpoBen aHanua nurepaTtypesl,
ncrnonb3oBan He MeHee 5 nuTepaTypHbIX
WCTOYHMKOB, NpeacTaBun pedepar B o6beme
He meHee 20 cTp. hopmata A4, HO umerTCA
3Ha4yuTesnbHble 3aMedYaHnAa No TEKCTY U
ochopmneHunto paboTbl, HE CMOT 3aLLMTUTL

pedepaTt

He 3auteHo

He ocBoeHa
(HepgocTaToOYHbIN)
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