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[Iporpamma  coctaBieHa B COOTBeTCTBUM ¢  DenepanbHBIM  TOCYJapCTBEHHBIM
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Poccuiickoit @enepauyn ot 10.08.2021 Ne 736 u ocHOBHOUM 0Opa3oBaTeNbHOW IPOrpaMMbI
BeIcIIero mnpodeccuoHanbHoro obpazoBanus OOIl BO, pa3paboranHoii B MOCKOBCKOM
MOJTUTEXHUYECKOM YHUBEPCHUTETE.
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« 04 » nrona 2022 r., mporokon Ne 12
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[Iporpamma coriacoBana ¢ pyKOBOJUTEIEM 00pa30BaTEIIbHOM MPOTpaMMBbI 110 HAIIPABJICHHUIO
noxarorosku 19.03.01 «buorexHonorusy

JloneHT, K.0.H. //7/////'/ ' /E.C. Topmuna/
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1. Ilesim ocBOEHUN TMCUMILINHBI.

[lenpro OCBOCHUS NUCIMILIAHBI SBJSICTCS TOJIOTOBKA K BHITIOJHEHUIO OyayImuM OakaliaBpoM
MPOEKTHOM, HAayYHO-UCCJIEN0BATEIbCKOM, MPOU3BOJACTBEHHOM, TEXHOJIOTUYECKON 51
OpraHM3al[MOHHOM IEATEILHOCTH B 00JIACTH OpraHu3alMi OMOTEXHOJIOTHYECKUX IIPOLECCOB.

OCHOBHBIMU 3aJja4aMH JUCHUIUIMHBL SIBIIAIOTCS: TEOpPETHYecKas IMOJArOoTOBKa B 00JIacTH
OMOTEXHOJIOTHH, a TAK)KE MPUOOPETCHNE HABBIKOB PA3BUTHS COOTBETCTBYIOIIMX KOMIICT CHITHIA.

2. Mecto mucuunuHbl B cTpykType OOII 6akanaBpuara.

Hucuurummaa «TexHOIOorusl MoMy4YeHus] OMOTEXHOJIOTHUECKHX TMPOAYKTOB» HMpeACTABJsAET
coboit kypc mo BeiOopy (b.1.3.3) ana GakanaBpoB, 00ydaromUXCs MO HAMPABJICHHUIO MOJITOTOBKH
19.03.01 «buotexHomorus». sl MOJIHONEHHOIO YCBOEHMSI JTAHHOIO Kypca CTYAEHTBHI JIOJIKHBI
UMETh MPOYHBbIE 3HAHUS 1O OOueHd OMOJOTMM W MHUKPOOHOJIOTHH, OMOXMMHHU, (PU3NYECKOU U
KOJJIOWIAHON XWUMUM, (DU3MKE, BBICIICH MaTeMaTHKe, OCHOBaM OWOTEXHOJIOTHH, MpoIeccaMm H
ammaparaM OMOTEXHOJIOTHYECKHX TPOU3BOJICTB.

3. IlepedeHpb MIaHUPYEMBIX pPe3yJbTATOB 00y4eHUs MO TUCHHUILINHE (MOYJII0),
COOTHECEHHBIE C IUIAHUPYEMBIMH pe3yJibTaTaMH 0CBOEHUsI 00pPa30BaTeIbHOI
NMPOrpamMMbl

B pesynbTate 0CBOCHUS MUCIUIUIAHBI (MOAYJIS) Y 00ydaronuxcsi (GOpMHUPYIOTCS CIIETyIOIINE

KOMIICTCHIIMN HW JOJIKHBI OBITH JOCTUTHYTBI CJICAYIOMIUE PE3YIIbTAaThI 06y‘-IeHI/I$[ KaK OJTaIll

(hopMUpPOBaHMS COOTBETCTBYIOLINX KOMIIETEHIIHI:

B pe3yabTare ocBOeHUs
o0pa3oBaTe/IbHOI
Kon IpOTpAMMET IlepedyeHb NIAHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTCHIIM U .. 00y4YeHHUs1 M0 JMCUMIINHE
00y4arouuiics 10/KeH
00J121aTH
OIIK-5 Crniocoben NOIIK-5.1. 3HaeT TeXHOJIOTHYECKOE
JKCILTyaTUPOBATH o0opynoBaHue, criocoObl KOHTPOJIS U
TEXHOJIOTMYECKOE yIpaBiieHUs OMOTEXHOIOIMUECKUMU
o0opyoBaHue, MpOLIECCAMU, KOJIMYECTBEHHbBIE U
BBIIIOJIHSATD KAaueCTBEHHbIE [T0KA3aTEIH MOJy4aeMOn
TEXHOJIOTHYECKHE MPOTyKLIHUH
oIlepalyu, yrpasiiaTh HOIIK-5.1. '0TOB OCYIIECTBISTh
OMOTEXHOJIOTMUECKUMHU 9KCIUTyaTaIli0 OMOTEXHOJIOTHUECKOTO
IPOLIECCAMH, 00opyI0BaHus, ypaBisaTh
KOHTPOJIMPOBATh OMOTEXHOJIOTMYECKUMH MPOLIeCCaMu
KOJIMYECTBEHHBIE U HOIIK-5.1. Braneer MmeTogaMu KOHTPOJIS
KaueCTBEHHbIE npoliecca MPOU3BOJICTBA U MOJIy4aeMOu
MOKa3aTely MOoIy4yaeMol | IpOayKIUU
POTyKIHUH
OIIK-7 CniocobeH mpoBOJUTH NOIIK-7.1. 3naer 6a30BbIe
JKCIIEPUMEHTAJIbHbBIE MaTemMaTHueckue, puzndeckue, Gu3nKo-
HccIe0BaHus U XUMHUYECKHE, XUMHUECKHe, OMOTIOTHuecKue,
WCTIIBITAHUSA T10 33/IaHHON | MHUKPOOUOIOTHYECKHE METO/IHI,
METOJIMKE, HAOIIOICHUS MpUMEHsIeMbIe B OMOTEXHOIOTUN
U U3MEPEHUS, HOIIK-7.2. BnaneeT OCHOBHBIMH
o0pabarTeIBaTh U METOJIaMU IKCIIEPUMEHTAIbHBIX




HMHTEPIPETUPOBATH

HUCCJIENOBAHNI 1 UCIIBITAHUN B

SKCIIEPUMEHTAJIbHbBIC OHMOTEXHOJIOTUH

JTAHHbIE, IPUMEHSS MOIIK-7.3. T'oToB 110 3aaHHOA METOIUKE

MaTEMaTUYCCKHC, MPOBONTH IKCIIEPUMEHTAIILHBIC

¢busnueckue, GU3NKO- HCCIICIOBAHMS U UCIIBITAHUS, HAOIIOICHHS U

XUMUYECKHUE, u3MepeHus, 00pabaTbIiBaTh U

XUMHYECKHE, UHTEPIPETHPOBATH SKCIICPUMEHTAILHBIC

OHOJIOTHYECKHE, JIaHHbIE

MUKPOOHOJIOTUYECKUE

METO/IbI

I1K-2 CniocoOeH BEITIOJHATE UIIK-2.1.3HaeT OTe4YeCTBEHHBIA U

IKCIIEPUMEHTHI U MEXTyHapOIHBIN OIBIT B B CBOEH o0nacTn

0pOpMIIATH pe3yJbTaThl | UCCIIEIOBAHUM, METObI U CPE/ICTBA

HCCICIOBAHUN U TUTAHUPOBAHUS W OpTraHU3aIuU

pa3paboTok UCCJIEIOBAaHUM U pa3pabOTOK, MPOBEIACHUS
JKCIIEPUMEHTOB U 00001IeHHs 1 00paboTKH
uH(popMaluu
NIIK-2.2. YMmeeT NpUMEHATh aKTyaJbHYIO
HOPMAaTHUBHYIO
JIOKyMEHTAITMIO B CBOEH 00JIaCTH 3HAHUM,
0(QOPMIISITH pe3yIbTaThl HAYYHO-
HCCIIEA0BATENLCKUX U OMBITHO-
KOHCTPYKTOPCKHX padoT, MPUMEHSATH
METO/BI TPOBEIACHUS IKCIIEPUMEHTOB
NIIK-2.3. CriocoOeH MpoBOANUTH
AKCIIEPUMEHTHI U aHAJU3HI, ,
COCTaBJIATH UX ONMHUCAHKUE U (POPMYIUPOBATH
BBIBO/IbI, BHEJIPSTH PE3YJIbTATHI
MCCJICIOBAaHMH U pa3pabOTOK, COCTABIISITh
pazziesbl OTYETOB MO TEME WJIU 110
pe3ysbTaTaM MPOBEICHHBIX YKCIIEPUMEHTOB

[1K-3 Crnoco6en ocymectBisath | UIIK-3.1. 3HaeT oTeuecTBEHHBIN U

MOJITOTOBKY 3JIEMEHTOB
JOKYMEHTAIUH,
MPOEKTOB IUIAHOB U
IporpaMM MPOBEICHUS
OTJIENIbHBIX 3TANOB padboT

MEXIyHApOJHBIN OTBIT B CBOEH 00nacTu
UCCJIEI0BAHMM, METOJbl U CPEACTBA
IJIAHUPOBAHUS HAYyYHBIX MCCIIEJOBAHUN U
OTIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK,
METO/JIbI pa3pabOTKU TEXHUYECKOM
JOKyMEHTaIlU1, HOpMaTUBHbIE 0a3bl 115
COCTaBJIEHUS! 0030pOB, PELIEH3UH, OT3BIBOB,
3aKJIFOYEHUN HA

TEXHUUYECKYIO JOKYMEHTALNIO

HNIIK-3.2 . YMeeT npuMeHsATh HOPMaTUBHYIO
JIOKYMEHTAIUIO B

COOTBETCTBYIOIICH 00IaCTH 3HAHMIA,
0(OpMIIATH POEKTHI

KaJICHIapHBIX IJIAHOB U IPOrPaMM
IIPOBEJICHUS OTIEJIbHBIX

2JIEMEHTOB HAayYHO-UCCIIE0OBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX padoT,
0(pOPMIISTH IEMEHTHI TEXHHUECKOU




JOKYMEHTAIIMM HAa OCHOBE BHEIIPEHHUSI
PEe3yJIbTaTOB HAyYHO-HCCIIET0BATEILCKUX
pabor.

HNIIK-3.3. CriocobeH cocTaBisTh
nH(GOPMAIMOHHBIE 0030PHI,

HPOBOAUTH PabOTHI IO POPMUPOBAHUIO
3JICMEHTOB TEXHUYECKOW JOKYMEHTAI[MH Ha
OCHOBE BHEJIPEHHS PE3yJIbTaTOB HAY4YHO-
UCCIIeI0BATEIbCKUX PaboT, pa3padaThiBaTh
POTrPaMMBbI IPOBEJCHUS OTJICIbHBIX
3IIEMEHTOB HAY4HO-UCCIIC0BATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKHUX paboT

IIK-5

Crioco6GeH npoBoIUTh
MTOITOTOBUTEITHHBIE
paboThI [Is
OCYIIECTBIICHUS
OMOTEXHOJIOTHIECKOTO
rporecca MoaydeHUs
BAB

NIIK-1.1. 3HaeT TEXHOJIOTUIO MOTYUYECHUS
BAB; npaBuina paboTsl ¢ KyJIbTypamu
MUKPOOPTaHU3MOB, KIIETKaMHU PACTCHUH H
YKUBOTHBIX; METOBI TIPUTOTOBJICHHS
MUTATEILHBIX CPEeJl; TPeOOBAHHUS
MIPOU3BOJICTBEHHON CAaHUTAPUH, ACCTITHKH,
Mo>KapHOW O€30MaCHOCTH M OXPaHbI TPY/IaA;
METO/IBI ITOJICPKAHUS YUCTON KYJIbTYPBI
[ITaMMa MEKPOOPTaHU3Ma-TIPOTYIICHTA,;
npaBujia pabOThI ¢ aBTOKJIABOM; TpeOOBaHUS
K CTEpUJIN3ALIUY MTUTATEeNbHBIX CPe;
IpaBuUJIa SKCIUTyaTaluu
OMOTEXHOJIOTHIECKOTO 000PYI0OBAHHUS
NIIK-1.2 YMmeeT npou3BOAUTH paOOTHI TIO
CTepUJIN3alUU JIA0OPATOPHOU MOCYIbI U
WHCTPYMEHTOB; OTOUpaTh 00pa3ibl
MUKPOOPTraHU3MOB,KJIETOK PACTCHHM U
YKUBOTHBIX U3 PUPOJHON Cpeibl;
MIPOU3BOJUTH MOCEB OHOIOTUYECKOTO
MaTepuaia ¢ Uelblo MOTyYeHHs
HAKOMUTENbHOM KYJIbTYPHI Ui IPOBEICHUS
OMOTEXHOJIOTMYECKOT 0 MpoIlecca;
MPOU3BOIUTH MPEABAPUTEIHHYIO 00pabOTKy
CBIPBSI, UCTIOJIB3YEMOTO ISl IPUTOTOBIICHUS
MUTATENbHBIX CPEJl; TPOU3BOUTDH IIEPECEB
WHOKYJISIHTA C LI€JIbIO BBIICJICHHS YUCTOM
KyJbTYpPBI IITAMMAa MUKPOOPTaHU3Ma-
MPOYLIEHTA TSl TPOBEICHUS
OMOTEXHOJIOTMYECKOTO MPOIEcca; MPOBEPSITH
OJIHOPOJHOCTH YHUCTOM KYJbTYpHI IIITAMMA
MUKpPOOPTraHu3Ma-MpoayLIeHTa 10
MopdonoruueckuM u GU3HOIOrHUECKUM
pU3HAKaM; TPOU3BOIUTH PaOOTHI 1O
BOCCTAHOBJICHUIO JTHODUIU3UPOBAHHOM
STAIOHHOW KYJIBTYPHI U TIOJ/ICP)KUBATH €€
AKHU3HECTIOCOOHOCTD

UIIK-1.3 Binageer MeTogaMu HOATOTOBKH
OMOTEXHOJIOTUYECKOH TOCY/IbI 1
00opyIoBaHUs IJIsl TPOBEICHUS




OMOTEXHOJIOIMYECKOTO MIPOoIIeCCa;
OMOJIOTUYECKUX 0OBEKTOB M MAaTEpPHAJIOB
17151 OMOTEXHOJIOTHYECKOT0 IIpoLecca,
IIPUTOTOBJICHUS MUTATEIbHBIX CPEA VIS
KyJIbTUBUPOBAHUSI MUKPOOPraHU3MOB-
IPOJYLIEHTOB, KJIIETOUHBIX KYJIbTYD
JKABOTHBIX U PACTEHUN 3aJaHHOIO COCTaBa;
METOJIaMU BBIJICIICHUS U TTOJIEPKAHUS
YUCTBIX KYJBTYpP MUKPOOPTraHU3MOB —
npoayueHToB bAB; oxuBieHNs KylIbTyp
MHUKpPOOPTaHU3MOB, IIPOBEJICHUS ITOCEBOB
MHUKpPOOPTaHU3MOB-TIPOAYLIEHTOB HA
TBEPAbIE U KUJKUE TUTATEIbHBIE CPE/IbI

MK-7

Crioco6eH oCyIIecTBISATh
KOHTPOJIb Ka4eCTBa
CBIPbSI, IPOMEKYTOUHBIX
MIPOTYKTOB U TOTOBBIX
BAB B cooTBeTCTBHH C
periaMeHToM

HIIK-7.1 3HaeT: TEXHOJIOTHUIO U KOHTPOJIb
npon3BoAcTBa bAB; moka3sarenn kauecTa
OMOTEXHOJIOTMYECKON TPOAYKIINH;
CTATUCTUYECKHE METOIbI YITPaBICHUS
KauyeCTBOM IMPOAYKIINH; BUJIbI Opaka u ero
y4eT B IIPOU3BOJICTBE OMOTEXHOJIOTUYECKOM
MIPOTYyKIIUH

NIIK-7.2 YMeeT Npou3BOANUTE aHAIIN3
Ka4yeCcTBa ChIPbS JIA

OMOTEXHOJIOTHYECKOTO TTPOU3BOICTBA B
COOTBETCTBHUHU C PETIIAMEHTOM; ONPENETATh
coiep’KaHuEe OCHOBHOT'O BEIIECTBA B
rotoBbix bAB; onpenensiTe akTUBHOCTh
JICHCTBYIOILETO BEIIECTBA B TOTOBOM
OMOTEXHOJIOTHIECKOM TIpernapare;
ONPEACIISITh COAEPKAaHUE KIIETOK
MPOAYIIEHTA B MPOAYKTAX, MOTYYEHHBIX C
MIOMOIIbI0 MUKPOOPTaHU3MOB;
aHAJIM3UPOBATH MIPETEH3UU OT OTPEOUTENCH
110 Ka4E€CTBY MPOLYKIUHU
OMOTEXHOJIOTHYECKOTO MTPOU3BOICTBA; BECTH
y4ueT AeQeKTHON

MPOIYKIMH OMOTEXHOJIOTUYECKOTO
MIPOU3BOCTBA; aHATU3UPOBAThH IPUUUHBI
MOSIBJICHUS JePEKTHOU MPOTYKIIUU
OMOTEXHOJIOTMYECKOTO MTPOU3BO/ICTBA,
MPOU3BOJUTH PACUET B

eposATHOCTU (DAKTOPOB MOSBICHUS U
3HAYEHMUH TTOCIEICTBHIA;

pa3pabaThIBaTh MPEATIOKEHUS IO CHUKEHHIO
(MpenoTBpaIleHUIO) TPOU3BOICTBA
ne(EeKTHBIX TPOAYKTOB

UIIK-7.3 Brnageer MeToAUKaMU OLIEHKH
BXOJIHOT'O KOHTPOJISI KAYECTBA ChIPbS,
HCIIONIE3YEMOTO B OMOTEXHOIOTUYECKOM
Mpoliecce; MPOBEICHUS KOHTPOJISI KauecTBa
MIPOMEKYTOYHOM U TOTOBOU
OMOTEXHOIOTUYECKON MPOAYKIIHH;




paccMOTpeHUs peKlaMaliil 10 KaYeCTBY
BAB; BbIsBIEHUS KPUTUYECKUX (OMACHBIX)
(baKTOpOB OTIAETBHBIX TEXHOIOTUYECKUX
orepanusx OMOTEXHOIOTHIECKOTO
IIPOU3BOJICTBA; pa3pabOTKU MEPONPUATHI C
LEJIbI0 YCTPAHEHUS PUCKOB WJIM CHYKEHUS
UX JI0 IOIYCTHMOT'O YPOBHS M MTOBBIIICHUS
0€30IaCHOCTH BBIITYCKaeMOit
OMOTEXHOIOIMYECKON POAYKIIUU

4. CTpyKTYpa M cofep:KaHue TUCHMUIIUHBL
OOmast TPyIOEMKOCTh JUCIUIUIMHBI COCTaBISIeT 3 3a4eTHhIX eauHuIib, T.e. 108
aKaJIEeMUYECKUX Yaca.
JucnmruinHa u3ydaercst Ha 3 Kypce B 6 cemecTpe B TeueHue 18 Hemens.
AymuropHble 3aHaTHs 36 yaca. Jleknmum — 18 wacoB, cemuHapckue 3aHsATHS — 18 bacos,
caMmocTosiTeNbHas padoTa — 72 yaca. opma KOHTPOIIS — 3aUeT.

Conep:xaHue pa3iesioB U CHUTITHHBI

Tema 1. OOure TPUHIMIIBI OTIepaIiid BBIACICHHUS.

UToOBl CBeCTH K MHHHMYyMY TpeOOBaHHs, TPEAbIBIIEMbIE K TIOCICIOBATCIIEHBIM
oreparsaM BBIICICHHS MPOJYKTa, CJICAyeT H30erath NPUCYTCTBUS HEMPOpEarupoBaBIIEeTo
cyOcTpata, He MPEBPAMEHHBIX IHUTATCIBHBIX BEIISCTB W JIFOOBIX HEPACTBOPHUMBIX TBEPIBIX
BEIIIECTB.

OcHoBHBIe (BAKTOPBI KYJIBTHUBUPOBAHHS, IMPEAMICCTBYIONICTO BBIICICHUIO. - KOJUYECTBO
BBOJIUMBIX B CHUCTEMY IEHOTACHUTEJICH JIOJKHO ObITh MHHHUMAJIBHBIM, TOCKOJIBKY ITOBEPXHOCTHO-
aKTUBHBIC BEIICCTBA MOTYT OTPHUIATEILHO CKAa3aThCAd HA TMOCIACAYIONIUX CTAaausaX; - JJIs
perynupoBanuss pH Jrydiie BBOJUTH KHCIOTBI M OCHOBaHHWsSA, a He OyQepHbIC pacTBOPBI; - IS
CTePWJIM3AIUH JIyYIlIe UCIIOJIb30BaTh TCIUIOBYIO 00pabOTKy, a HE XMMHUYCCKHE areHThI; - BBIICIIATh
MPOJAYKT JIErYe B T€X CIydasx, KOrjia OH 00pa3yercsl TOJbKO B OJHOU (a3e (BHYTPH KJICTOK HIIH B
cpejie); HalpOTHB BBIJICIICHUE 3aTPYIHEHO, €CIIU MPOAYKT PACIPEIEIICH MEXY TBEPIOH M JKUKOU
(ha30ii; - KOJMUECTBO HEMPOPEATUPOBABIIETO CYyOCTpaTa JIOIKHO ObITh MUHHUMAJIbHBIM.

Tema 2. Onepanuu BelieneHus. PuinbTpoBaHue

Kpurepun u mnokazarenun ¢uiabTpoBanua. CpenHuil auamerp mnop (QuUIBTPOBaAIBHON
neperopoaku, Ocanoxk Ha ¢uipTpe WM KoHueHTpaT. PuubTpar. OOblUHOE (UIBTPOBAHHE:
MEXaHUYECKHUEe 4YaCTUIl, JPOXIKH, OakTepuanbHble KOJOHUU VS OTJIENbHBIE KJIETKH, CIOPBHI,
KOJUIOMJIHBIE ~ 4YaCTHIBI,  pacTBOp  BBICOKO- M HHU3KOMOJIEKYJISIDHBIX  COEIUHECHMI;
MuKpopUIbTpalus: OTAEIbHBIC KIETKH, CIOpPbI, KOJJIOWIHBIE YAaCTUIBl VS PAacTBOP BBICOKO- U
HU3KOMOJICKYJISIPHBIX COCTUHEHUH, YIbTpaduiabTpalys: BOAHBIA pacTBOP BBICOKOMOJIEKYJISPHBIX
COEJMHEHUH VS BOJAHBIM pacTBOpP HU3KOMOJEKYJSPHBIX coeluHeHHi OOpaTHBIM ocMOC: BOJIHBIN
pacTBOp  HM3KOMOJIEKYJISIDHBIX ~ COEIMHEHMH VS  CHWJIBHO  pa30aBIEHHBI  pacTBOp
HU3KOMOJIEKYJISIPHBIX COEIMHEHUH.

Tema 3. Onepanuu Belienenus. Llentpudyrupoanue
Kamepnrle cenapatopsl. Camopasrpyskaroomuecs cenaparopbl ¢ comaMmu: llepuonnueckas
BBITPY3Ka 4epe3 oceBble KaHaibl. CaMOpasrpyKaroluecs: CenapaTopbl: NEPUOANUYECKAs BBITPY3Ka



gyepe3 paauaibHylo menb. LleHTpudyra HenpepbsIBHOTO JEHCTBUS C BRITPY3KOH OcajKa yepes3 coruia:
HenpepbiBHast BEITpY3Ka yepes CoIia, pacioioKeHHbIE Ha Iepudepuu KopIryca Wik BOJIM3H Hee.

Tema 4. CequMeHTanMs U IEPCIIEKTUBHBIE METOBI BBIJICIICHUST OMOMACCHI
MexaHusM ocelaHus U YIUIOTHEHHUs Omomacchl. Daktop pazzgenenus. 3apsa kieTok. CBs3bIBaHUE
BOJIbI OnomMaccoi. Bo3MOsKHBIE METO/IBI OTACIEHUS BOJIBI.
Meton ¢uioTani ¢ MOMOIIBI0 BOCXOJISIIECTO IMOTOKA ITy3bIPHKOB Bo3myxa. llennHast dQurorarus.
Meto/ 3IEKTPOKMHETHYECKOTO OCaXKIeHH. BO3MOKHOCTh MPEAOTBPAILIEHUS OCAXKICHHUS TBEPIBIX
BEIIECTB Ha  (UIBTPYIONICH IMOBEPXHOCTH B  Ipolecce  OOBIYHOTO  (HIBTPOBAHUS.
DIEKTPOXUMHUYECKOE OCAXKICHHE.

Tema 5. Onepanuu BbIICIEHUS U PELUPKYIISALINS
HakonuieHne cexpeTupyeMbIX B cpeay METa0O0JIMTOB MM MPOJYKTOB JIM3HCA KIETOK, 001a1alolInuX
MHTMOUTOPHBIMU cBoMcTBamMu. HakoruieHne HexenaTenbHbIX WIM HE UCIOJIb3YEMbIX KOMIIOHEHTOB
MUTATENIbHBIX BElIeCTB. B ciyyae cMemaHHBIX KyJIbTYp CEIEKTHBHAs PELMPKYJSIHS OHOMAacCh
MOJKET MPUBECTH K U3MEHEHHIO COCTaBa KyJIbTYypbl. AHAIUTUYECKOE N3YUEHHE PAObOThl PEAKTOPOB C
MOMOIIBI0O MaTeMaTHYEeCKUX MOJeJeil MoKa3blBaeT, YTO B CHCTEMax C HHTUOMpOBAaHHEM: -
Peuypkynsanust BoJpl BCeraa NPUBOAUT K CHMDKEHHMIO CTENEHU IIPEBPAILECHMS 10 CPaBHEHHUIO C
CUCTeMON 0e3 peLUpKyJSlIHUU MPU TOH K€ CKOPOCTH pa3BeaeHus; - [Ipu mocTosHHON CKOpoCcTH
M10/1a4M MUTATEIbHBIX BEIECTB (OTHECEHHON K €JMHUIIE 00beMa) peLUPKYJISALNS TaKkKe PUBOIUT K
CHIKEHUIO CTEMEHW TMpeBpaiieHus cyoctpata; - Jmsl KakIOHW CHCTEMBI C PEIUPKYIISIHEH
CYIIECTBYET ONPEAEICHHOE KPUTHYECKOE OTHOIICHHE PELUPKYISALNU, HUXKE KOTOPOrO BIIHMSHUE
PELUPKYJISIIUU Ha CTENEHb NPEBPALICHUS OTHOCUTEIIBHO HEBEIMKO, a BBIIIE KOTOPOrO CTEHEHb
IIpeBpaIlleHus cyOcTpaTa CyIeCTBEHHO CHUXKAETCSL.

Tewma 6. [lepBudHOE BBIIETIEHNE TPOTYKTOB OMOCUHTE3a. DKCTPAKIIUS
Tunbel auddy3uOHHBIX TPOLECCOB M (HAKTOPBI  OMPEICISIONINE IPOLECCHl  AKCTPAKIIMH.
Maremaruueckue MOJIeIN U OMUCAHUS TEPMOJIUHAMUKY U KHHETHUKHU SKCTPAKLIUU.

Tema 7. IlepBuunoe BbleTeHHE POAYKTOB OrocuHTe3a. CopOuus
Tunst aud@y3uoHHBIX TpoeccOB U (PAKTOPBI, OMPEICNAIONIUe TMPOIECCH  COPOIUU.
Marematuueckue MOJIeIH U ONMUCAHUS TEPMOIMHAMUKY U KHHETUKU COPOLIMHM OMOMaKpPOMOJIEKYII.

Tema 8. IlepBuuHoe BbleIeHHE POIYKTOB OnocuHTe3a. OcaxaeHue

Tunet nuddy3noHHBIX mporeccoB M (AKTOPbI OMPENeNSIOIINe MPOLECChl pa3AeTeHUs
pasneneHus OMOMAaKpPOMOJIEKYJ METOJIOM OCaxaeHus. MareMaTHdyeckrue MOJENH M OINHUCaHUs
TEPMOJUHAMUKY U KUHETUKU Pa3AeICHUS.

Tema 9. OuncTka MpoayKTOB OMOCHHTE3a. XpoMaTorpadus v aficopOLHs B HETIOABIKHOM CIIOE;
MEPUOINYECKUE OTIEPALIMU C CEJIEKTUBHON aficopOruen

Tunbr auddy3noHHBIX mporeccoB U (GaKTOpbl ONPENeNIoNMe MPOLECChl  pa3/ieNeHus
paszzeneHus OMOMaKpOMOJIEKYyJ METOIOM Xpomarorpadguu. MareMaTHuecKue MOJAETN U ONHCAaHUS
TEPMOJMHAMUKYU U KUHETHKH pa3feeHHUs.

Tema 10. Ounctka npoaykToB OuocuHTe3a. Pa3aeneHue ¢ moMoIb0 MeMOpaH

Tunet muddy3noHHBIX MpoueccoB u  (HAKTOPhl OMPEIENAIONINE TPOIECCHl  pa3JIeeHUs
pazneneHus OMOMAaKpPOMOIIEKYJ C TOMOIIbI0 MeMOpaH. MaremMaTH4ecKHe MOJENU W OINHUCaHUs
TEPMOJMHAMUKYU ¥ KHHETHKH Pa3/ICICHHUS.

Jlexmus 11. OuncTka MpoayKTOB OMOCHHTE3a. DJIeKTpodopes



Tuner nuddy3noOHHBIX TPOIECCOB U (PAKTOPHI, OMPEICISAIONIAE IPOLECChl Pa3IeICHUS
OMOMakKpOMOJICKYJl ~METOJOM  JyekTpodope3a. Maremaruueckue MOACTU W OMHCAHHS
TCPMOANHAMHUKN U KUHCTHUKU Pa3aCICHUA.

Tema 12. Ounctka nmpoaykToB OrocuHTe3a. CoueTaHrne HECKOIBKHIX ONEpaluii pa3aeaeHus
Tumbl U Qy3MOHHBIX TpoueccoB U (DAKTOPBI, OINPENENAIONIUe IPOILECCHl  pa3AeCHHUS.
Maremarudeckne MOZICIIU 1 OIMKMCAHUA TCPMOANHAMUKNA U KUHCTHUKHU PA3aCIICHUA.

Tema 13. Ouuctka npoaykroB 6uocuHTe3a. Oneparnun nepepadborku neasHoro KK

Tumbr 1uy3HOHHBIX TPOLECCOB W (DAKTOPHI, OIPECIAIONINE TPOLECCH  Pa3/IeIeHuUs
komrnoHeHToB KJOK. MaremaTtndeckne MOJENM W ONUCAHUS TEPMOJAWHAMHKH W KHHETHKH
KOHIIEHTpUpoBaHus, pasaenenus KiK.

Tema 14. [IpompbliieHHbIE TPOLIECCH BBIIEIEHUSI POIYKTOB OnocuHTEe3a. Brinenenue 6eakoB
Tunsl 1@ Py3MOHHBIX MPOLIECCOB U (HAKTOPHI OMPENENISIONINE MPOLIECCHl pa3/ieieHHs OelIKOB.
MaremaTtnueckue MOJIEIN U ONUCAHUs TEPMOJIMHAMUKY U KHHETHUKU OYUCTKU OEJIKOB.

Tema 15. IlpombIieHHBIE TPOIECCH BBIJCICHUS TMPOAYKTOB OWOcHHTe3a BrwineneHue
MOJTCaxapHuI0B

Tunel nuddy3noHHBIX mnpoueccoB U (aKTOPhl, ONPEAESIONIUE IMPOLECCHl BbIACICHUS
noJircaxapuoB. MaTemaTH4decKrue MOJICIIA M OTIMCAHKS TEPMOJIUHAMHUKN U KHHETHKUA OCAXKICHUS U
OYHCTKH TOJINCAXAPHJIOB.

Tema 16. IIpomblIIJICHHBIE MPOIECCH BBIACICHHUS TPOMYKTOB OWOCHHTE3a BrlieneHne
aHTUOMOTHKOB. Tumbel MudPY3HOHHBIX TIpoLecCOB W (DAKTOPBI  ONMPEACISIONINE TPOIECCHI
BBIJICTICHUSI aHTUOMOTHKOB. MareMaTHYecKHe MOJEN M OIMMCAHUS TEPMOIMHAMUKUA M KHHETHUKHU
OYMCTKH aHTHOMOTHKOB.

Tema 17. IIpombllUIeHHbIE TPOLECCHl BBIACICHUS MPOIYKTOB OHOCHMHTe3a BriaeneHue
OpPraHUYECKUX KUCIIOT

Tunsl 1uddy3uoHHBIX TPOLECCOB U (AKTOPHI, OMPEIENISIONINEe IPOLECCHl BBIACICHUS KUCIOT
3 KK. MatemaTtnueckre MOAETIN U OMUCAHUS TEPMOJUHAMUKN U KHHETUKU OYUCTKU KUCIOT.

Tema 18. [IpombliieHHBIE TPOLIECCH BBIIEICHUS IPOTYKTOB OMOoCcHHTEe3a Brinenenue stanosa

Tunsl guQPy3MOHHBIX TPOLIECCOB U (PAKTOPBI, ONPEACISAIONINE MPOLIECCH KOHIIEHTPUPOBAHUS U
pexktudukanuu. MareMaTH4YecKHe MOJEIM M ONUCAaHUS TEPMOJAWMHAMHKHA U  KUHETHKHU
KOHIEHTPUPOBAHUS U PEKTU(DUKALIUH.

5. O0pa3oBaTesibHbIC TEXHOJIOTHH

Mertoauka MpenojaBaHusl AUCHUIUIMHBI «TE€XHOIOrHs MOMy4YeHUs] OMOTEXHOJIOTMYECKUX
IIPOAYKTOB» U peanu3anus KOMIETEHTHOCTHOIO MOJAX0Ja B M3JIOKEHNUU U BOCIIPUATHH MaTepHalla
IpeyCMaTpUBACT MCIOJIb30BAaHUE CIEAYIOIIUX AKTUBHBIX M MHTEPAKTUBHBIX ()OPM HpPOBEAECHUS
I'PYNIOBBIX, UHAWBUIYAIbHBIX, ayTUTOPHBIX 3aHATUH 6 COYETAHWU C BHEAYAUTOPHON paboOTOH ¢
1eNbI0 (POPMUPOBAHUS U PAa3BUTHUS MPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIUXCS:

— 3aIUTa U UHAUBUAYAIbHOE 00CYX/IEHUE BHIIOJIHAEMBIX 3TAllOB KypCOBOM palboOTHI;

— 00cy>XJIeHHe U 3aIuTa pedeparoB M0 AUCHUIIINHE,

— MOATOTOBKA, MPEJICTaBIICHHE U 00CYKJICHHE MTPE3CHTAIMIA HA CEMUHAPCKUX 3aHATHUSAX;

— OpraHu3alys U MPOBEJCHNE TEKYIIEro KOHTPOJIS 3HAaHUM CTYJEHTOB B (hopMe OIaHKOBOTO
TECTUPOBAHUS;



— TIIPOBEJECHUE MHTEPAKTUBHBIX 3aHATHUM IO MpoLEnype MOArOTOBKM K HHTEPHET-
TECTUPOBAHUIO Ha caiTax: i-exam.ru, fepo.ru;
— HUCTOJb30BAHME WHTEPAKTHBHBIX (OPM TEKYIIETO KOHTPOJIS B (hopMe ayJUTOPHOTO H
BHEAyJAUTOPHOI'O0 UHTEPHET-TECTUPOBAHNUS;
— TMPOBEJIEHUE MACTEp-KJIACCOB JKCIEPTOB M CIELUAIMCTOB [0 METOAaM IOJIy4EeHHUS
OMOTEXHOJIOTMYECKHIX TPOTYKTOB.
VYenbHbI Bec 3aHATHH, MPOBOJMMBIX B MHTEPAKTUBHBIX (OpPMAax, OMpPENENCH TJIaBHOH IIEIbIO
00pazoBaTeNbHON MPOrpaMMBI, OCOOCHHOCTBHIO KOHTHMHTEHTa OOYYaIOUIMXCS W COJEp)KaHHEeM
TMCUUIUIAHBL  «TeXHONOTusT TOJMy4YeHUsT OWOTEXHOJOTWMYECKUX TPOAYKTOB» W B IEJIOM IO
mucuumnHe cocraBisieT 50% aynuTOpPHBIX 3aHATHH. 3aHsaTHs JIEKIIMOHHOT' O THIIA
coctaBistoT 33% oT 0ObeMa ayIUTOPHBIX 3aHATUH.
[IpenycMoTpeHa BO3ZMOXKHOCTh MCIIOJIb30BAHUS AJIEKTPOHHOTO OOY4YEeHMsI, UCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHOJorui. Bce martepuansl pazmematorcs B CJJO Mockosckoro Ilomurexa
(https://online.mospolytech.ru).

6. OeHOYHBIE CPEACTBA /15 TEKYLIero KOHTPOJIS YCIEeBAEMOCTH, IPOMEKYTOUYHOMH
arTrecranum 1mo uToraM OCBOCHHUA JUCHUIIJIMHBI U y‘lCﬁHO'MeTOIIH‘leCKOC ob0ecrneueHue
CaMOCTOSITE/IbHOI Pa0doThI CTYICHTOB.

B mporecce 00ydeHUsT MCMONB3YIOTCS CIEAYIONIME OLIEHOYHBIE (POPMBI CaMOCTOATEIbHOMN
paboTHI CTYACHTOB, OIICHOUHBIE CPEACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTaIui:

- BBINIOJHEHHE KypCcOBOW pPabOTHI «TEXHONOTHS IMONyYeHHS OMOTEXHOJIOTMYECKOTO IMPOIYKTa B
COOTBETCTBUH C €ro MPUMEHEHHEM U TPEOOBAHUSAMH K TOKa3aTeJIsIM KadyecTBa»  (MHIMBHIYAJIbHO
JUTSL KaXK0T0 00y4aromerocs);

- TIOJITOTOBKA M BBICTYIUICHUE Ha CEMHHAPCKOM 3aHATHH C MPE3CHTAIUEH U 00CYXJICHHEM Ha TEMY
«TexHoNorus MoJIydeHUs] OMOTEXHOJOTHUECKOro MPOIYKTa B COOTBETCTBUHU C €ro NMPHUMEHCHHEM H
TpeOOBaHMSIMH K ITOKA3aTeJIsIM KauecTBay (MHAUBUAYAIbLHO JUIS KaXJI0r0 00yYaroerocs);

- 3amMTa KypcoBOM paboThl: «TeXHONOrusi MOMy4YeHUS OMOTEXHOJIOTHYECKOTO TPOJyKTa B
COOTBETCTBHUH C €ro MPUMEHEHHEM U TPEOOBAHMSIMH K TIOKa3aTeJIsIM KaueCTBay

KypcoBasi pabota npencrabisier co00ii paboTy, HOCBSILICHHYIO Pa3paboTKe psiia BOIIPOCOB
’KU3HEHHOTO I[MKJa, HapaOOTKU 0OpasloB Ui HCIBITAaHHUH, OWOJIOrMYECKUX HCCICIOBaHUI B
o0beMe, TIpelyCMaTpPHBAIOLNIEM peaM3alui0 TEOPETHYECKHX W  IPAKTUYECKUX HABBIKOB,
00y4aromuxcs 0 HaIrpaBJICHHIO.

[TpumepHas TemMa KypcoBOil paOOTHI, BBIMONHSAEMOro oOydaromumucs «OIEeHUTh METOJ U
BbIOpaTh 00OpYAOBAaHUE...» Ul KOHKPETHOTO THUIA HPOJYKIHMH (TEXHUYECKOTo, IMHIIEBOrO,
BETEPHUHAPHOTO, MEJUIIMHCKOTO Jp. Ha3HA4YeHUs), pa3padoTaTh CXEMbl BBIACICHUS, OYUCTKU H
obecrieyeHus: TpedyeMoro KauecTna.

O1eHOYHBIE CpeICTBA TEKYIIEro KOHTPOJS YCIIEBAGMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI M 33a7aHus B (popme OIAaHKOBOTO ¥ (MIJIM) KOMITBIOTEPHOTO TECTUPOBAHUS, IJISI KOHTPOJIS
OCBOGHUS 00YYArOIMMHUCS pa3/IesioB TUCIUILTHHEI, 3alluTa pedeparoB, KypcOBOTO MPOEKTA.

OOpasupl TECTOBBIX 33/IaHHI, 33JaHUH KypPCOBBIX IPOEKTOB, KOHTPOJBHBIX BOIPOCOB MU
3aaHuil Uil TPOBEJCHUS TEKYIIEro KOHTPOJIS, JK3aMEHALMOHHBIX OHJICTOB, MpPUBEICHBI B
IIPUIIOKEHHH.



6.1. ®oH/x OLIEHOYHBIX CPEICTB ISl NPOBECHHUS IIPOMEKYTOYHOM aTTeCTAMH 00y4aroIIuXCs
MO JUCHUIIMHE (MOIYJIIO0).
Meroauka mpenojaBaHUs AMCLMILIMHBL I[IPEIYCMATPUBAET IMPOBEACHHUE I'PYIIIOBBIX
ayJIUTOPHBIX U MPAKTUYECKUX 3aHATHH.
Texkymuii  KOHTPOJb  yCIEBAEMOCTH M  NPOMEXKYTOYHOM  arrecTauuud  IPOBOIATCS
CIIEIYIOIMMHU CPEJICTBAMMU:
- JOKJIAJ U 00CYXJEHUE Ha MPAKTUYECKUX 3aHATUSIX, IPOBOJUMBIX B (pOpME KOJUIOKBUYMA;
- CAMOKOHTpOJIb;
- TECTUPOBAHUE.
@dopmMa UTOrOBOM aTTECTALUN — 3K3aMEH.
CamocrosiTenpHast paboTa CTyJIEHTa MPE/IoiaraeT NpopadoTKy U yriyOJIeHHe OCHOBHBIX Pa3JIeiioB

TEOPUHU U MPAKTUKH C UCIOJIb30BAHNEM JIOTIOJIHUTEIbHON IuTeparypbl U MHTEepHET-pecypcoB. [lpu
CaMOCTOSITEIbHOM BBITIOJTHEHUH PA3JIMYHBIX BUJOB 33JaHUN CTYACHT YUUTCS IPUHUMATDH PEIICHMS,
pa3bupath U U3y4aTh HOBBIM MaTepual, padoTaTh ¢ MICTOYHUKAMU HAyYHOU MH(OpMALINH.

6.1.1. IlepeyeHp KOMIIETEHIUI ¢ YKa3aHHEM 3TAaNOB MX ()OPMHUPOBAHUSA B Mpolecce OCBOCHUS
o0pa3oBaTe/IbHOI NPOrpaMMBl.
B pe3ynbrare ocBOeHUs AUCUUIIIMHBI (MOIYJIs) GOPMHUPYIOTCS CIIEAYIONINE KOMIETEHIIUN:

Kon B pesyabTare ocBoeHUs1 00pa30BaTeJIbHON NPOrPaMMBbI
KOMIIETeHIIMH 0o0y4arouuiics 10/KeH 00J1a1aTh
K Ne IIpodeccnonanbHbIe KOMIIETEHIUH
Kon B pe3yabTaTe ocBOeHUs 00pa30BaTEIbLHOI IPOrpaMMbl

KOMIIETEHIIMH | O0y4Yarouiics 10J5KeH 00J1a1aTh

OIIK-5 Croco06eH 3KCIUTyaTHPOBaTh TEXHOJOTUYECKOE 000pyI0BaHUE,
BBITIOJTHATH TEXHOJIOTUYECKUE OTEPalluH, YIIPaBIATh
OMOTEXHOJIOTMYECKUMH MTPOLIECCaMU, KOHTPOJIUPOBATh KOJIMUYECTBEHHbBIE
U Ka4eCTBEHHBIE MIOKA3aTeNU MOIy4aeMOM PO YKIIHH

OIIK-7 CrocobeH IIPpOBOAUTDH IKCIICPUMCHTAJIBHBIC HCCIICIOBAHUS U UCIIbITAHUA
10 3aJIaHHOM MCTOJHKCE, Ha6J'IIOI[CHI/I$I H U3MCPCHU, O6pa6aTLIBaTL n
HHTCPIIPCTUPOBATH SKCIICPUMCHTAJILHBIC TaAHHBIC, ITIPUMCHAA
MaTEMATU4YCCKUC, (bHSI/I‘lCCKI/IC, (1)I/I3I/IKO'XI/IMI/IIICCKI/IC, XUMHNYCCKHUC,
6I/IOJ'IOI"I/I‘IGCKI/I€, MI/IKpO6I/IOJIOFI/I‘ICCKI/Ie MCTOBI

I1K-2 Crnioco0OeH BBIMOJIHATH 3KCIIEPUMEHTHI M OOPMIIATH PE3yIbTaThI
UCCIIeIOBaHUN U pa3paboToK

I1K-3 Crioco0eH oCyIIecTBIATh OArOTOBKY 2JIEMEHTOB JOKYMEHTAIIHH,
MPOEKTOB TUIAHOB U MPOTPaMM MPOBEACHUS OTJENbHBIX 3TAMOB padboT

I1K-5 Crnioco6eH MpoBOJUTH MOJATOTOBUTENIBHBIE PA0OTHI JUIsl OCYILIECTBICHUS
OMOTEXHOJIOTMUECKOT0 Mpoliecca noiryyeHuss bBAB

I1K-7 CrniocobeH oCyIeCTBIATh KOHTPOJIb Ka4eCTBA ChIPbs, TPOMEKYTOUHBIX
IIPOAYKTOB U rOTOBBIX BAB B COOTBETCTBHU C pEraMeHTOM




B mpomecce ocBoeHHst 00pa30BaTENbHONW MPOrpaMMbl JTaHHBIE KOMIIETEHLIMH, B TOM YHCJIE HX
OTJENbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAIHO B XOJI€ OCBOCHUS O0YYArOIIUMUCS TUCIHILINH
(Momyneit), MPaKTUK B COOTBETCTBUM C YYEOHBIM IIAHOM M KaJICHAAPHBIM rpadukom ydeOHOTO
mporecca.

6.1.2. Onucanue noka3areJeii U KpuTepreB OLlEHUBAHUS KOMIIETeHIUH, (popMUpYyeMBIX 10
UTOraM OCBOEHUS M CUMILIMHBI (MOIYJIs1), ONUCAHME IIKAJ OLeHUBAHUS

[lokazareneM OIICHMBAHUS KOMIIETEHLMH Ha pa3IMYHBIX 3Tanax HX (QOpPMHUPOBAHUS SIBIISETCS
JNOCTHKEHHE 00yJarolUMHUCS IIIIaHUPYEMBIX Pe3yJIbTaTOB 00yUeHUs 0 JUCIUIIIUHE (MOAYIIO).



OIIK-5 CriocobeH IKCIUTyaTHPOBATh TEXHOJIOTHYECKOE 000PYI0BAHHE, BBHITIONHATH TEXHOJIOTUYCCKUE OMIEPAIMH, YIIPABISATh OMOTEXHOIOTUICCKUMU
MPOLECCAMU, KOHTPOJIUPOBATH KOJIMYECTBEHHBIE M KAYECTBEHHBIE ITOKA3ATEIN [MOJTy4aeMON TPOAYKIUH

Iloka3zaTeian

Kpurepun onenuBanus

2

3

4

5

HOIIK-5.13naTh:

OOIIyI0 IPUHIUIHATIBHYIO
CXeMy OMOTEXHOJIOTHYECKHIX
MTPOU3BOJICTB;

-CITOCOOBI BBIJCIICHU,
OYHUCTKH, CYIITKA TTPOIYKTOB
MHUKPOOHOJIOrHYECKOTO
CHHTE3a,

-OCHOBHOE U
BCIIOMOT'aTeJIbHOE
o0opyaoBaHue
MHKPOOHOIOTHIECKHIX
MIPOU3BO/ICTB;
-IPUHIUTTUAIBHBIE CXEMBI
MOJTy4EHHS : KOPMOBOT'O
0emnka, KOPMOBBIX
aAMHHOKHUCIIOT, (DepPMEHTOB,
aHTHUOMOTUKOB, KCAHTaHA,
MOJIOYHOM KUCIIOTHI,
MOJIOYHOKHCIIBIX 3aKBACOK,
MOHOKJIOHAJIBHBIX aHTHUTE,
OrOMacChl IECTPYKTOPOB
ouozaerpaganun
KCECHOOHMOTHKOB;

- CIIOCOOBI MPUMEHEHUS B
Pa3IMYHBIX OTPACISAX
MIPOMBIIIIEHHOCTH
MIPOAYKTOB

OO6yuatromuiics
JIEMOHCTPHPYET MOJTHOE
OTCYTCTBHE HITH
HEI0CTaTOYHOE
COOTBETCTBUE
CHEAYIONIMX 3HAHUM:
o01mryro
MPUHIUTTHAEHYIO CXEMY
OMOTEXHOJIOTHIECKHIX
MIPOM3BO/ICTB;

-CITOCOOBI BEIJCIICHUA,
OYUCTKH, CYIITKA
MIPOTYKTOB
MHUKPOOHOJIOTHYECKOTO
CHHTE3a,

-OCHOBHOE U
BCIIOMOTaTeIbHOE
obopyaoBaHue
MUKPOOHOJIOTMYECKUX
MIPOM3BO/ICTB;
-IIPUHIUITAATBHBIC CXCMBI
MONTyYEHHS : KOPMOBOT'O
0enKa, KOpPMOBBIX
AMUHOKHUCJIOT,
(bepMeHTOB,
aHTHOMOTHKOB, KCAHTAHA,
MOJIOYHOM KUCIIOTHI,
MOJIOYHOKHCITBIX

OOGyuarommuiics
JIEMOHCTPHUPYET HETIOJTHOE
COOTBETCTBHUE CIIEITYFOIINX
3HAHUMU: OOUTLYIO
NPUHIATHATBHYIO CXEMY
OMOTEXHOJIOTHIECKIX
MTPOM3BO/ICTB;

-CII0COOBI BEIZETIECHHS,
OYHMCTKH, CYIIKH TPOIYKTOB
MHUKPOOHOJIOTHYECKOTO
CHHTE3a,

-OCHOBHOE U
BCIIOMOTaTeNIbHOE
obopyaoBaHue
MUKPOOHOIOTHIECKUX
IIPOM3BOJICTB;
-IIPUHIMITAATEHBIE CXEMBI
TIOJTYYEHHSI . KOPMOBOT'O
OeiKa, KOPMOBBIX
AMHHOKHCJIOT, ()EpPMEHTOB,
AHTHOMOTUKOB, KCAHTaHa,
MOJIOYHOU KUCIIOTHI,
MOJIOYHOKHCIIBIX 3aKBACOK,
MOHOKJIOHAJIbHBIX aHTUTE,
O61oMacchl 1eCTPYKTOPOB
Oouozerpaganun
KCEHOOHMOTHKOB;

- CIOCOOBI TPUMEHEHUS B

OOyuarommuiics
JIEMOHCTPHUPYET YaCTHIHOE
COOTBETCTBUE CIICTYIOIINX
3HAHUU: 0OIIYIO
NPUHIATTHATIBHYIO CXEMY
OMOTEXHOJIOTHIECKIX
MIPOU3BOJICTB;

-CTI0COOBI BBIJICTICHUS,
OYHCTKH, CYITKA
IPOTyKTOB
MHUKPOOHOIOTMYECKOTO
CHHTE3a,;

-OCHOBHOE 1
BCIIOMOTaTelIbHOE
obopyoBaHue
MUKPOOHOIOTNIECKUX
IIPOM3BOJICTB;
-IIPUHIUITAATEHBIE CXEMBI
TIOJTYYEHHS : KOPMOBOT'O
OerKka, KOPMOBBIX
AMHHOKHCJIOT, (DEPMEHTOB,
AHTUOWOTHKOB, KCAHTaHa,
MOJIOUYHOW KUCIIOTHI,
MOJIOUHOKHCIIBIX 3aKBACOK,
MOHOKJIOHAJTbHBIX aHTUTEJ,
O6uoMacchl 1eCTPYKTOPOB
Ouojerpaganuu
KCEHOOHMOTHUKOB;

OOyuaronuics 1eMOHCTPUPYET
MOJTHOE COOTBETCTBHE CJICTYFOIIIHX
3HAHWA: OOIIYI0 TPUHITUITHATIHHYIO
CXeMy OMOTEXHOJIOTHYECKHUX
MTPOU3BOJICTB;

-CITIOCOOBI BBIACIIEHUS, OUMCTKH,
CYIIKH TPOYKTOB
MUKPOOHOIOTHYECKOTO CUHTE3a;
-OCHOBHOE W BCIIOMOTaTeIILHOE
obopynoBaHue
MHUKPOOHOJIOTMIECKUX IPOU3BOJICTB;
-IIPUHIUITAATEHBIE CXEMBI
TIOJTYYEHHS | KOPMOBOT'O OeJKa,
KOPMOBBIX aMUHOKHUCIIOT,
(dhepMeHTOB, aHTHONOTHKOB,
KCaHTaHa, MOJIOYHOW KHCIIOTHI,
MOJIOYHOKHCJIBIX 3aKBACOK,
MOHOKJIOHAJIBHBIX aHTUTEI,
OMOMAacChI IECTPYKTOPOB
Onojerpaaaud KCeHOOMOTHKOB,;

- CMIOCOOBI TPUMEHEHUS B
pa3IMYHBIX OTPACIIX
MIPOMBIIIIEHHOCTH MPOYKTOB
OMOTEXHOJIOTMUYECKUX TPOU3BOJICTB
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OMOTEXHOJIOTMYECKUX 3aKBaCOK, Pa3IMYHBIX OTPACIIIX - CrlocoObI IPUMEHEHYSI B
MIPOU3BOJICTB MOHOKJIOHAJTBHBIX MPOMBIIIIEHHOCTH MTPOIYKTOB | Pa3UYHBIX OTPACIISIX
aHTUTEI, OMOMAaCCHI OMOTEXHOJIOTHUECKUX MPOMBIIICHHOCTH
JIECTPYKTOPOB MIPOU3BOJICTB MIPOAYKTOB
Oounoerpaganuu OMOTEXHOJIOTHYECKUX
KCEHOOMOTHKOB; MIPOU3BOJICTB
- CIIOCOOBI IPUMEHEHUS B
Pa3TUYHBIX OTPACTIAX
MTPOMBIITUICHHOCTH
MIPOIYKTOB
OMOTEXHOJIOTMYECKHIX
MIPOU3BOJICTB
HOIIK-5.1 ymers: OO6yuatomuiicst He ymeeT | OOydarommuiics OOyuarommuiics OOyuaronuics T1eMOHCTPUPYET

-MCNOJIb30BaTh IOJTYYEHHbIE
3HaHUS B TPAKTUYECKOM
NESTEIIbHOCTH;
-OCYILECTBIIATh MPOLIECCHI U
MOJJIEP’KUBATH 3a/1aHHBIE
rapameTpsl
TEXHOJIOTUYECKOTO
IpoLIecCca, UCTIONb3YsI
JATYUKH TEMIIEPATypBbl,
nasnenus, pH,
OCYUIECTBIIATh
TEXHOJIOTUYECKUH MPOIIECC B
COOTBETCTBUHU C
perjiaMeHToM;

-paccunTaTh MaTEpPUAIILHBIE
OanmaHChl pa3IMYHBIX
onepanuin
TEXHOJIOTMYECKOI 0
rporecca.

WU B HEAOCTATOYHOM
CTEIICHHU MOXKET -
HCIOJIH30BaTh
TOJTyYCHHBIE 3HAHUS B
MPAaKTUYECKON
JIEITENbHOCTH;
-OCYIIIECTBIISATH MPOIECCHI
Y TIOJIJIEP)KUBATH
TEXHOJOIMYECKHI
MPOIIECC B COOTBETCTBUH
C perJIaMEHTOM;
-paccuMTaTh
MaTepHalibHbIC OaTaHChI
pa3IUYHbBIX ONepalnui
TEXHOJIOTMYECKOr0
npoiiecca.

3a/IaHHBIE MTAPaMETPBI
TEXHOJIOTHYSCKOr'0
poliecca, UCTIONb3Ysl
JATYUKHU TEMIIEPaTyphbl,

JEMOHCTPHUPYET HEMOIHOE
COOTBETCTBUE CIIETYIOIINUX
YMEHHUH: -OCYIIECTBIISATH
MPOLIECCH U TIOJACP’KUBATh
3aJJaHHbIE MTapaMeTPhI
TEXHOJIOTUYECKOT 0 Ipolecca,
UCMOJb3Yys JaTYNKU
TeMIepaTypbl, naBieHus, pH,
OCYILIECTBIIATh
TEXHOJIOTUYECKHUI MPOIIecC B
COOTBETCTBUHU C
perIaMeHTOM;

-paccuuTaTh MaTepUaIbHbIC
OaNaHChl pa3IHMYHBIX
onepanuil TEXHOJIOTUYECKOTO
nporecca.

JEMOHCTPHUPYET YaCTUYHOE
COOTBETCTBHUE CIEAYIOIINX
YMEHHH: -OCYIIECTBIISATh
IIPOLIECCHI U TOJIJIEPKUBATH
3a/laHHBIE [TapaMeTPBI
TEXHOJIOTHYECKOT0
MIPOLIECCa, UCTIONB3YS
JATYUKHU TEMIIepaTyphbl,
naBiienus, pH,
OCYULIECTBIIATH
TEXHOJIOTHYECKHI Ipoliecce
B COOTBETCTBUU C
periiaMeHToM;

-paccuyMTaTh MaTepuaIbHbIC
OanaHChl pa3IMYHbIX
onepanui
TEXHOJIOTUYECKOTO
npotiiecca.

MOJIHOE COOTBETCTBUE CIIEIYIOIINX
YMEHHUII: -paccunTaTh MaTepruaibHbIe
OanaHChl pa3IMYHbIX OTepariyii
TEXHOJIOTUYECKOTr 0 Mpoliecca,
UCMOJb3Yys JAaTYUKH TeMIEpaTyphbl,
naBienus, pH, ocyiecTBisiTh
TEXHOJIOTUYECKHI TIpoIiecC B
COOTBETCTBHUU C PETJIAMEHTOM;.
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nasiieHus, pH,
OCYILIECTBIIATH

HNOIIK-5.1 B1agern:
OCHOBHBIMU METOAUKAMU
KOHTPOJIS aCETITUKU
nporiecca,

-HaBbIKaMH OHpeJIeJ'IeHI/IH
OCHOBHOT'O 000PYI0BaHMs
JUIA 3aJIaHHOMI
MPOU3BOJCTBEHHOMN
MOII[HOCTH.

OO0yuatomuiicst He
BIIQJICCT WIH B
HEeIOCTaTOYHOMI

MOXET UCIIOJIb30BaTh
TIOJTyYCHHBIC 3HAHHWS B

OOyuaromuiicsi 49acTUIHO

HpaKTquCKOﬁ JCATCIIbHOCTH,

OO0yuaromuiicss MOXeT -
HCII0JIB30BATh IIOJyYEHHBIE
3HAHUS B TPAKTUYECKON
JIESTENbHOCTH;

OOyuaroiuiicst B TOJIHOM 00beMe
MO’KET-HUCIOIb30BaTh MOTYYCHHBIE
3HAHUS B TPAKTUYECKON
JeSITeNTbHOCTH;

-OCYUIECTBIISTH MPOLECCHI U

OIIK-7- Crioco6eH MpOBOANTH KCIIEPUMEHTAIBHBIC UCCIICIOBAHUS U UCTILITAaHUS TI0 3aJaHHOM METOMKE, HAOMIOACHNS U U3MEPEHHUsI, 00padaThIBaTh U
HHTEPIPETUPOBATH IKCTICPUMEHTAIbHBIC JJAaHHBIC, TPUMEHSS MaTeMaTH4YecKue, Gu3ndeckue, (GU3NKO-XUMHIECKHE, XUMHUYECKUE, OMOIOTHYECKUe,
MHKPOOHOJIOTHIECKUE METOIbI

HOIIK-7.1. 3HaTh:
TEOPETHUYECKUE U
MPAKTUYECKHUE TTOXOIbI K
BBIOOPY METOJIOB
pazaenenus KX u
OroMacchl, pa3aeneHus
OenKOB, OTUCAXapPHUIOB U
JIPYTHUX KJIACCOB OMOMOJIKYII

OO0yuaromuiics
JEMOHCTPUPYET
MIOJIHOE OTCYTCTBHUE
WJIM HEJJOCTATOYHOE
COOTBETCTBHUE
CHEAYIOIIMX 3HAHUM:
KpuTepueB, pakTopoB
U IOKa3areseun
paznenenus KK u
OMOMACCHI,
pazneneHus OenKoB,
MoJIMCcaxapuaoB 1

OO0yuaromuiics
JEMOHCTPHUPYET HETIOJIHOE
COOTBETCTBUE CIICTYIOIINUX
3HAHWUM: KPUTEPUEB,
dakTOopoB U MoKazaTenen
MeToa0B pasaeneHus KoK
U OMOMAaccChl, pa3ieTeHHs
OeNKOB, OMCAXapUI0B U
JPYTUX KJIacCcOB
OUOMOJIKYJT

Jonyckarores
3HAYUTENbHBIE OITUOKH,

OO0yyaromuiicst IeMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CIEYIOIINUX 3HAHUHN: KPUTEPUEB,
(bakTOpOB U MOKa3aTeNnel METOI0B
paznenenust KK u 6uomaccsl,
paszzeneHust 6eIKoB,
MOJINCAXapPUAOB U IPYTUX KIACCOB
OMOMOJIKYJI, HO IOy CKArOTCs
HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyAHECHUS TIPU
AQHAJTUTUYECKUX OTepallUsX.

OOyuarouuics 1eMOHCTPUPYET
MOJIHOE COOTBETCTBUE CIIEIYIOIINX
3HAHUM: KpUTEpUEB, (HaKTOPOB U
MoKa3aTesnell MeTOJIOB pa3/eieHHUs
KoK u 6uomaccel, pa3aencHus
0enKOB, OTUCAXapPHUI0B U APYTUX
KJIacCOB OMOMOJIKYJI, CBOOOTHO
omepupyeT NpuoOpEeTEHHBIMU
3HAHUSIMU.

15




IPYTUX KJIacCOB
OMOMOJIKYTT

IMPOSABJIIACTCA
HEIO0CTaTOYHOCThH 3HAHMI,
0 sy MOKa3aTeseu,
oOyyJaronuics
HUCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyaHEHUS IIPU
OIIEpUPOBAHNH 3HAHUAMU
MIpHU UX MEpEeHOCe Ha
HOBBIC CUTYyallUH.

NOIIK-7.2. ymeTs:
olleHHUBaTh 3G (HEeKTUBHOCTh
MeTo10B pazaenenus KK u
OroMacchl, pa3ieineHus
OEJIKOB, TIOJIMCAXapUJIOB U
JPYTHUX KJIACCOB OMOMOJKYJI

OO6yuatromuiicst He
yMeeT WU B
HEeOOCTaTOYHOMI
CTCTICHH YMEeT
MIPOBOJUTH OLIEHKY
s dexTuBHOCTH
METOJIOB Pa3AeIeHUs
KOK u 6uomacchl,
pasneneHust OENKOB,
MOJINCAXapUIO0B U
JPYTHUX KIJIAcCOB
OMOMOJIKYJT

OOGyuarommiics
JIEMOHCTPHPYET HETIOJTHOE
COOTBETCTBHUE CIICTYFOIIHNX
YMEHUW: MPOBOJUTH
O1IeHKY (P HEKTUBHOCTH
HCIOJIL30BaHUSA METOJIOB
pazaenenus KXK u
Oromacchl, pa3iejacHus
OCIJIKOB, TIOJINCAXaPHUIOB U
JIPYTUX KJIacCOB
o6uomorkyi. JlomyckaroTcs
3HAYMTEIbHBIE OLIHOKH,
MIPOSIBIISETCS
HEJIOCTATOYHOCTh YMEHHIA,
1o psiAy MoKa3aTenei,
oOyuaromuiics
HCIBITHIBAET
3HAYUTEIbHbBIC
3aTpyIHEHUS TIPU
OTIEpUPOBAHUN YMEHUSIMU
IIPU UX TepeHoce Ha
HOBBIE CUTYaIlUU.

OO0yuaromuiicst IeMOHCTPUPYET
YaCTUYHOE COOTBETCTBHE
CIEAYIOUIMX YMEHHI: TPOBOAUTH
O1IeHKY (P (HEeKTHBHOCTH
HCIIOJIL30BaHUSA METOJIOB
paznenenust KXK u 6uomaccsi,
pasneneHust OENKOB,
MOJINCaXapHuI0B U JIPYTUX KIACCOB
OMOMOJIKYJI. YMEHUSI OCBOCHBI, HO
JIOTTYCKAIOTCSI He3HAYUTEIIbHBIC
OIINOKH, HETOYHOCTH,
3aTpyAHCHUS TTPH AaHATUTUYECKHUX
oTepalusX, MepeHoCe YMEHH Ha
HOBBIE, HECTAHJAPTHBIE CUTYAIIUH.

OOyuaromuiics JeMOHCTPUPYET
MOJTHOE COOTBETCTBHE CJICTYFOIIHX
YMEHHH: MPOBOJIUTH OLICHKY

3¢ (HEKTUBHOCTH HCTIOIH30BAHUS
MeTo10B pazaenenus KoK u
OroMacchl, pa3eieHus OEIKOB,
MOJINCAXaPUAOB U JPYTUX KIACCOB
oromokyn. CBOOOIHO omepupyeT
MPUOOPETEHHBIMH YMEHUSIMH,
MIPUMEHSIET UX B CUTYyaIHsIX
MOBBILICHHON CII0HOCTH.
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NOIIK-7.3. B1ageTs:
METOAaMHU
¢bopmynrpoBaHus U
peanu3anuy CTpaTerui
peann3a METO0B
pazaenenus KK u
OMOMAacCCHI, pa3cieHUs
O€eNKOB, OJIUCaXapHuI0B U
JPYTHUX KJIACCOB OMOMOJIKYJI

OOyyaromuiics He
BJIQJICET WIH B
HEJI0CTaTOYHOU
CTEIIEHU BIIAJICET
MEeTOoJaMu
CTPATETUYECKOTO
TUTAHUPOBAHUS
MapKeTHHTa
METOJIMKOM aHaJIn3a
BHEIIIHEW Cpeibl
TIPS ITPHUSTHS -
SWOT-ananmusa;
3HAHHUSIMH KJTFOUEBBIX
(hakTopoB BbIOOpA
MapKETUHT OBOM
CTpaTeruu pa3BUTUS
MIpeANPUTHS;
3HaHUSIMH BBIOOpA
0a30BBIX U
aIbTePHATUBHBIX
CTpaTeruii pa3BUTUA
MIPEeANPHUATHS

OO0yuaromuiicst Biajieer
MeTOoaMu
CTPaTeruuecKoro
IUTAHUPOBAHUS
MApKETUHTa METOIUKOMN
aHaJIM3a BHEIIHEW Cpe/ibl
npeanpusitas - SWOT-
aHaJIM3a; 3HAHUSIMU
KJIIOYEBBIX (PaKTOPOB
BbIOOPA MapKETUHT OBOI
CTpaTeruu pa3BUTHUS
MPEIIPUATHS; 3HAHUAMHI
BbIOOpA 6a30BBIX U
aIbTEPHATUBHBIX
CTpaTeruii pa3BUTHUSA
HPEINPUATHST B HETIOJIHOM
o0beMe, Oy CKaroTCs
3HAYUTENIbHbIE OIINOKH,
HPOSIBIISIETCS
HEI0CTaTOYHOCTb
BJIAJICHUsI HABBIKAMH 110
psfy nmokasarenei,
OO0yuaromuiics
UCTIBITHIBACT
3HAYUTEIIbHbIE
3aTpyAHEHUs Ipu
PUMEHEHUH HaBbIKOB B
HOBBIX CUTYyallHsX.

OO0yuaromuiicst YaCTUYHO BJIAJICET
METOJIaMU CTPAaTErMYECKOro
IUIAHUPOBAHUS MapKETUHIa
METOAMKOMN aHaJIN3a BHEIHEH
cpens! npeanpusitus - SWOT-
aHaJIM3a; 3HAHUSMU KITFOUYEBbIX
(dakTOopoB BbIOOPA
MapKETHUHIOBOM CTPATETuu
Pa3BUTHSI IPEANIPUATHS;
3HaHMUSIMH BbIOOpa 0a30BbIX U
aIbTEpHATUBHBIX CTpaTETU
pa3BUTHUS MIPEANIPUATHS , HABBIKK
OCBOEHBI, HO JIOITYCKAIOTCsI
HEe3HaYUTeNbHbIe OIHNOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU
AHAINTUYECKUX ONECPALUsX,
MepEeHOCe YMEHUHN Ha HOBBIE,
HECTaHIapPTHBIE CUTyalUH.

OOy4Jaromuiics B MOJHOM 00beMe
BJIJICET METOJJAMH CTPATETUYECKOTO
TUTAHUPOBAHUS MAPKETHHTa
METOAMKOMN aHaJIN3a BHEIIHEH
cpens! npeanpusitus - SWOT-
aHaJM3a; 3HAHUAMU KITFOUEBBIX
($akTOpOB BHIOOPA MAPKETUHT OBOI
CTpaTEeTUH Pa3BUTHS MPEIIPUATHUS;
3HaHHUSAMHM BbIOOpA 0a30BBIX U

AT TEPHATHBHBIX CTPATETHH
Pa3BUTHS MIPEIIPUATHS , CBOOOHO
MPUMEHSET MOJTyYCHHBIC HABBIKH B
CUTYAIHSIX TIOBBIIICHHON
CJIO)KHOCTH.

I1K-2 Crioco0OeH BBIMOJIHAT 3KCIIEPUMEHTHI U 0OPMIISATH PE3yJIbTaThl UCCIENOBAaHUI U pa3paboTOK
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UIIK-2.13naTh:
TEOPETUIECKUE U
MPAKTUYECKHUE MOIXO0JIbI K
OTIPEICTICHUIO UCTOYHUKOB
A MEXaHU3MOB
IMOTEHINAIBLHOIO
HapYIICHHUS POIIECCOB,
Ka4yeCcTBa TOTOBOIO
MIPOJTYKTA.

OO0yyarommumiics
JEMOHCTPUPYET
IIOJIHOE OTCYTCTBUE
WJIY HEJJOCTATOYHOE
COOTBETCTBHUE
CJIEIyIOIMX 3HAHUM:
TEOPETHYECKHUE U
MIPAaKTUYECKHE
MOJIXO/IBI K
OIIPEAECIEHUIO
HMCTOYHUKOB U
MEXaHU3MOB
ITOTEHIINAJIBHOT O
HapyUICHUs
MIPOLIECCOB, Ka4eCTBa
TOTOBOTr'O NMPOIYKTA.

OO6yuatromuiics
JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBHUE CJECAYIOLIUX
3HAHUH: TEOPETUYECKUE U
MPAKTUYECKUE TTOIXOIbI K
OTIPEJICTICHUIO0 HCTOYHUKOB
Y MEXaHU3MOB
MOTEHITUATBHOTO
HapyIIEHUs POIIECCOB,
KauecTBa rOTOBOTO
MPOJIyKTA.

Honyckarores
3HAYMUTEIIbHBIC OMUOKH,
TIPOSIBIISIETCS
HEJIOCTAaTOYHOCTE 3HAHUM,
Mo psiy ToKa3aTeseH,
oOyyJaromnuiics
UCIIBITHIBAET
3HAYNUTEIIbHBIE
3aTpydHEHUs MIpU
ONEPUPOBAHUU 3HAHUSIMU
IIPU UX [IEPEHOCE Ha
HOBBIE CUTYaLlUH.

OO0yuaromuiicst IeMOHCTPUPYET
9aCTUYHOE COOTBETCTBUE
CIEAYOUIMX 3HAHUM:
TEOPETUYCCKHE U NMPAKTUICCKHEC
MIOJIXOJIBI K OTIPEICIICHUTO
HUCTOYHUKOB U MEXaHU3MOB
MOTCHIIMATLHOTO HAPYIICHUS
IPOIIECCOB, KAYECTBA TOTOBOTO
MPOYKTA, HO JIOTYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHHSI TPU
AHATUTUYCCKUX OTIEPAIHSX.

OOyuaromuicst IeMOHCTPUPYET
II0JIHOE COOTBETCTBUE CIIETYIOIINX
3HAHUU: TEOPETUYECKUE U
IIPAKTUYECKHUE MOAXO0/IbI K
OIpPEENICHUIO0 UCTOYHUKOB U
MEXaHU3MOB IMOTEHIIMAILHOTO
HapyLIeHMs IPOLIECCOB, KaueCTBa
rOTOBOT'O MPOJAYKTa, CBOOOIHO
OTNepUPYET TPHUOOPETCHHBIMU
3HAHUSIMH.

UIIK-2.2. ymeTh:
orieHUBaTh A3((HEKTUBHOCTH
UCIIOJIb30BAHUS PA3ITUUHBIX
CHCTEM YITPaBIICHHS
Ka4eCTBOM I'OTOBOI'O
MPOJYKTa, IPUMEHSTh
MPAKTUYECKHUE MOAXO0JIBI K
OTpeAeTICHUI0 UCTOYHUKOB
1 MEXaHHU3MOB
MOTEHIIUATHLHOT'O
HapyILIEHUs MPOLIECCOB.

OOyuaromuiics He
yMeeT WM B
HEJIOCTaTOYHOU
CTENIEHU yMEET
HCITOJIb30BaTh
Pa3IUYHBIX CUCTEM
yIpaBieHUs
Ka4yeCTBOM I'OTOBOI'O
MPOJIYKTa,
MIPUMEHSATD
MPaKTUYECKUE

OO0yuaromuiics
JIEMOHCTPHUPYET HETOJHOE
COOTBETCTBHUE CIICTYFOIINX
YMEHHUH: HCIIOJIb30BATh
pa3INyYHbIE CUCTEMBI
yIpaBleHUsI KAYECTBOM
TOTOBOTO MPOJYKTA,
MPUMEHSITh IPAKTUYECKHE
MOJIXOJIbI K OMIPEIEIICHUIO
HCTOYHUKOB U
MEXaHU3MOB

OO0yuaromuiics AEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CJICAYIOIIUX YMEHHIH:
UCIMOJIb30BATh Pa3INUHbIE
CUCTEMBI yIPABICHUS KAYECTBOM
rOTOBOr'O MPOAYKTA, IPUMEHSATh
IIPAKTUYECKHE MOIXObI K
OIPEAEIEHUI0 UCTOYHUKOB U
MEXAaHU3MOB ITOTEHIIMAJILHOTO
HapyLIEHMsI IPOLIECCOB
YMeHust 0CBOEHBI, HO

OOyuaromuiics JeMOHCTPUPYET
MOJIHOE COOTBETCTBUE CIIEIYIOIINX
YMEHHII: HCTIOIb30BATh PA3IHYHbIX
CUCTEM YIIPaBJICHUS KAYECTBOM
TOTOBOTO MPOIYKTa, IPUMEHSTh
MPAKTHYECKHUE MOAXO0/IBI K
OTpeIeICHUI0 UCTOYHUKOB U
MEXaHU3MOB ITOTCHIINAIEHOTO
HapyueHus mnpoueccoB . CBOOOHO
omepupyeT NpUoOpPEeTEHHBIMU
YMEHUSIMU, IPUMEHSIET UX B
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MTOJIXOJTBI K
OTIpEICIICHUIO
HMCTOYHUKOB U
MEXaHH3MOB
MOTCHIIMAIILHOTO
HapyIICHUS
MIPOIIECCOB

INOTCHIHUAJIBHOI'O
HapyLIEHUsI IPOLIECCOB

. Jomyckarorcs
3HAYUTCJIIBbHBIC OIHI/I6KI/I,
IMPOABIIACTCA
HEJ0CTAaTOYHOCTh YMEHU,
0 psAy MOKa3aTeseu,
oOyyJaronuiics
HUCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyaHEHUS IIPU
OIIEpUPOBAHNU YMEHUSIMU
MIpH UX IepeHoCce Ha
HOBBIC CUTYyalluu.

JIOTYCKAIOTCSl HE3HAUUTEIIbHbIC
OIIKNOKY, HETOYHOCTH,
3aTpyJHEHUS NIPU aHATUTHYECKUX
oTepalusx, IepeHoce yMeHU Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaIIUU.

CUTyaluAax MMOBBIIIICHHOM
CJIOJKHOCTH.

NIIK-2.3. B1ageTs:
METOJaMHU OIIEHKU
3(h(HEKTUBHOCTU CUCTEM
YIpaBJICHUS Ka9YeCTBOM
TOTOBOT'O TIPOJIYKTa,

3¢ (HEKTUBHOCTH MOAXOB K
OTIPEJICIICHUIO HCTOYHUKOB
U MEXaHH3MOB
MOTEHIMAILHOTO
HapYIIEHUS MPOLIECCOB

OO0yuatromuiicst He
BIIQJICET UM B
HEOOCTaTOYHOMI
CTETICHH BIIAJICET
METOJaMHU OIICHKU
ahdexTuBHOCTH
CHCTEM YITPaBIICHHS
Ka4eCTBOM T'OTOBOT'O
MPOYKTa,
ahdexTuBHOCTH
MOJIXOB K
OTIPEICIICHUIO
HCTOYHHUKOB U
MEXaHH3MOB
MOTEHIIMATEHOTO
HapyIIeHHUs
MIPOLIECCOB

OO0yuaromuiicst BiaaeeT
METOAaMU OLIEHKU

3¢ pexTHBHOCTH CHCTEM
yIpaBJICHUS] KAY€CTBOM
TOTOBOT'O TIPOJTYKTa,

3¢ (HEeKTUBHOCTH MOIXOB K
OTIPEICIICHUI0 HCTOYHUKOB
U MEXaHH3MOB
MOTEHINATILHOTO
HapyIIECHHS TPOIECCOB
OO0yuaromuiics
UCTIBITHIBACT
3HAYUTEIIHHBIC
3aTpyIHEHUS TIPU
MPUMEHEHUU HaBBIKOB B
HOBBIX CUTYyaIUsX.

OO0yuyaromuiicst IeMOHCTPUPYET
YaCTUYHOE BIIAJICHUE METOIAMH
orieHKH 3(P(PEKTUBHOCTH CUCTEM
yIpaBJICHUS] KAYECTBOM TOTOBOTO
npoaykTa, 3 HEKTUBHOCTH
MIOJTXOB K OIIPEIICIICHUIO
UCTOYHHUKOB U MEXaHU3MOB
NOTEHIMATIHLHOTO HAPYIICHHUS
IPOIIECCOB, HO JIOITYCKAKOTCS
HE3HAYUTEIIbHBIC ONIHOKH,
HETOYHOCTH, 3aTPyTHCHUS TIPU
AHATUTHYECKUX OTICPALIUSX.

OOyuaronuiics 1eMOHCTPUPYET
MIOJTHOE BJIAJICHUE METO/IaMH OLICHKH
3¢ (HEKTUBHOCTH CUCTEM
YIPaBJICHUS KAY€CTBOM T'OTOBOTO
poaykTa, 3p(HEKTUBHOCTH TTOIXOB
K OTIPEJICIICHUI0 UCTOYHUKOB U
MEXaHU3MOB IMOTCHIIUAILHOTO
HapyIIEHUS MPOLECCOB, CBOOOIHO
orepupyeT NpruoOpEeTCHHBIMH
3HAHUSIMHU.
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I1K-3 CriocobeH ocymecTBIATh MOATOTOBKY IEMEHTOB JOKYMEHTAIMHU, IIPOEKTOB IUIAHOB U IMPOTPaMM IPOBEJICHHUS OTIEIBHBIX 3TAalloB padoT

HIIK-3.1. 3unaet
OTCUYCCTBCHHBIN 1
MEXTyHAPOIHBIN OIIBIT B
cBoeli obnacTH
HCCIICAOBAHUM, METOIBI U
CpeICTBa TUIAHUPOBAHUS
HAyYHBIX UCCIICIOBAHHUH U
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK, METOIBI
pa3pabOTKH TEXHUYIECKOMN
JOKYMEHTAITUH,
HOpPMAaTHBHBIE 0a3bl 17151
COCTaBJICHUS 0030POB,
pELIeH3Hi1, OT3BIBOB,
3aKJIIOUYCHUI Ha
TEXHUYECKYIO
JIOKYMEHTAITUIO

OO6yuatromuiics
JEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE
TN HEJOCTAaTOYHOE
COOTBETCTBHE 3HAHUM

OOGyuarommuiics
JIEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUU

OOyyaromuiics J€MOHCTPUPYET
YaCTUYHOE COOTBETCTBHE 3HAHHN

OOyuaromuiicsi AEMOHCTPUPYET
IIOJIHOE COOTBETCTBUE 3HAHUM.

HIIK-3.2 . Ymeer
MPUMEHSTh HOPMATHBHYIO
JOKYMCHTAIUIO B
COOTBETCTBYIOIEH 00J1acTH
3HaHU#, oGopMIIITH
MIPOCKTHI

KaJICHJAPHBIX IJIAHOB U
MPOrpamMM MPOBEICHHUS
OTICIBHBIX

AJIEMEHTOB Hay4YHO-
UCCIIEIOBATEIILCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pabot, ohopMIsATH

OO0yuaromuiics
JEMOHCTPUPYET
MOJTHOE OTCYTCTBHE
WM HEJOCTaTOYHOE
COOTBETCTBUE 3HAHUI

OO0yuaromuiics
JICMOHCTPHPYET HEIOJIHOE
COOTBETCTBUE 3HAHUN

OO0yyaromuiicst IeMOHCTPUPYET
YaCTUYHOE COOTBETCTBHE 3HAHUMN

OOyuarouuics 1EMOHCTPUPYET
MOJIHOE COOTBETCTBUE 3HAHUU.
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DJIEMEHTHI TEXHUYSCKOM
JOKYMEHTallMd Ha OCHOBE
BHEJPEHUS PE3yJIbTaTOB
HAaY4YHO-UCCJIEA0BATEIbCKUX
pabor.

HNIIK-3.3. CnocobeH
COCTaBIISATh
nH(popMaloOHHbIE 0030PBI,
MIPOBOJUTH pabOTHI IO
(hOpMHUPOBAHUIO AIIEMEHTOB
TEXHUYECKON
JTOKYMEHTAIIIN Ha OCHOBE
BHEPEHHS PE3yIbTATOB
Hay4YHO-HCCIEeI0BATEIbCKUX
pabot, paszpabaThiBaTh
MIPOrpaMMBbl IPOBEACHUS
OTJIENIbHBIX 2JIEMEHTOB
Hay4YHO-UCCIEeI0BATEIbCKUX
U OTIBITHO-
KOHCTPYKTOPCKHX padoT

OO6yuatromuiics
JEMOHCTPUPYET
MOJTHOE OTCYTCTBHUE
TN HEJOCTAaTOYHOE
COOTBETCTBHE 3HAHUM

OOGyuatrommuiics

JIEMOHCTPHPYET HETOJIHOE

COOTBETCTBHUE 3HAHUN

OOyyaromuiicss J€MOHCTPUPYET
YaCTUYHOE COOTBETCTBHE 3HAHHN

OOyuaromuiics JEeMOHCTPUPYET
IIOJIHOE COOTBETCTBUE 3HAHUM.

[TK-5 CniocobeH mpoBOAUTH MOATOTOBUTEIbHBIE PAOOTHI 71l OCYIIECTBICHUSI OMOTEXHOJIOTUYECKOTo npoliecca noiyuenus bAB

NIIK-1.1. 3Haer
TEXHOJIOTHIO MOJTyYEHUs
BAB; mnpaBuma paboTel C
KYJbTypaMmHu
MHMKPOOPTraHU3MOB,
KJIETKaMU  pacTeHud |
KUBOTHBIX; METO/IbI
MIPUTOTOBJIEHHUS
MUATATEIbHBIX cpexn;

OO6yuaromuiics
JEMOHCTPUPYET
MIOJIHOE OTCYTCTBHUE
WM HEJOCTAaTOYHOE
COOTBETCTBUE 3HAHUM

OO6yuaromuiics

ACMOHCTPUPYCT HCIIOJIHOC

COOTBETCTBHE 3HAHUM

OOyuaromuiicss IEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE 3HAHUN

OOyuaromuiics JeMOHCTPUPYET
MOJIHOE COOTBETCTBUE 3HAHUU.
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TpeOoBaHUS
MPOU3BOJACTBEHHOMN
CaHUTApPUH, aCeITHKH,
MO’KApHOUW OE30TaCHOCTH H
OXpaHbl  TPyJa; METOJbI

MOAJIEPKAHUS YUCTOU
KYJbTYPBI mTaMma
MHUKpPOOPTaHU3Ma-
MIPOJTYIICHTA, TpaBUIIa
paboTBl ¢  aBTOKJIABOM,
TpeOoBaHuUs K
CTePUITU3AITIT
MTUTATEIIbHBIX cpen;
MpaBUIIa IKCIUTyaTaIiH
OMOTEXHOJIOTUIECKOTO
o0opyIoBaHUs

HIIK-1.2 Ymeer
MIPOU3BOIUTH PAOOTHI 11O
CTEePHIIU3AIUH
1a00paTOPHOIL MOCYIBI U
WHCTPYMEHTOB; OTOUPATh
o0pa3ipl
MHUKPOOPTaHU3MOB,KJIETOK
pacTeHUil U )KUBOTHBIX U3
MIPUPOTHOM CPEJIbI;
MIPOU3BOJIUTH ITOCEB
OMOJIOTMYEeCKOro MaTepuana
C IIEJBIO MOTYYEeHUS
HAKOMUTENbHOMN KyJIbTYpBI
JUISL IPOBEICHUS
OMOTEXHOJIOTHYECKOTO
mpolecca; IpOU3BOJNUTh
MpeIBAPUTENLHYIO

OO0yuaromuiics
JIEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE
WM HEJOCTaTOYHOE
COOTBETCTBUE 3HAHUU

OO0yuaromuiics

JEMOHCTPHUPYET HEMOIHOE

COOTBETCTBHE 3HAHUM

OO0yuyaromuiicst IeMOHCTPUPYET
YaCTUYHOE COOTBETCTBHE 3HAHHN

OOyuaronuiics 1eMOHCTPUPYET
IMOJTHOE COOTBETCTBHE 3HAHMUIA.

22




00paboTKy CHIpBS,
HCIIOJIb3YEMOTO TSI
MIPUTOTOBIICHUS
MUTATEIIBHBIX CPEII;
MIPOU3BOJIUTH TIEPECeB
WHOKYJISTHTA C IIEIBI0
BBIJICIICHUS YUCTOM
KyJbTYpPBI IIITAMMA
MHUKpPOOPTaHHU3Ma-
MIPOJTYIICHTA JIJIst
MIPOBEICHUS
OMOTEXHOJIOTUIECKOTO
mporecca; mpoBePsIThH
OJTHOPOJHOCTh YUCTOM
KyJbTYpPBI IIITAMMA
MHUKpPOOPTaHHU3Ma-
MPOJYLIEHTA 11O
MOP(OJIOTHIECKUM U
(hU3HOIOTUYECKUM
MpU3HAKaM; [TPOU3BOIUTH
paboTHI TIO
BOCCTAHOBJICHUIO
TUOPUIN3UPOBAHHON
STAIOHHOW KYJIbTYpPbI U
MOJIJICPKUBATH €€
AKHU3HECIIOCOOHOCTh

HIIK-1.3Bmageer MeTogamMu
MOJITOTOBKH
OMOTEXHOJIOTHYECKOM
nocyil 1 000py10BaHUS
JUTSL TIPOBEICHUS
OMOTEXHOJIOTHYECKOTO
mporecca; OMOJIOTHUECKUX

OO6yuaromuiics
JEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE
WM HEJOCTAaTOYHOE
COOTBETCTBHE 3HAHUM

OO0yuaromuiics
JIEMOHCTPUPYET HETIOJIHOE
COOTBETCTBHE 3HAHUU

OOyuaromuiics AeMOHCTPUPYET
4aCTUYHOE COOTBETCTBUE 3HAHUN

OOyuaromuiicsi IeMOHCTPUPYET
IIOJIHOE COOTBETCTBUE 3HAHU.
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00BEKTOB ¥ MaTEPUAIIOB JIJIs
OMOTEXHOJIOTHYECKOTO
polecca; IPUrOTOBJICHHS
MUTATEIBHBIX CPEIT IS
KyJIbTHBUPOBAHUS
MHUKPOOPTaHU3MOB-
MIPOJYIIEHTOB, KJIETOYHBIX
KYJbTYp )KHBOTHBIX U
pacTeHui 3aJaHHOTO
cocTaBa; METOJIaMHU
BBIZICTICHUS U TTOJICPKAHUS
YHUCTBIX KYJIBTYP
MHUKPOOPTaHU3MOB —
npoayneHToB bAB;
OXKUBJICHUS KYJIBTYP
MHUKPOOPT'aHU3MOB,
MIPOBE/ICHUS TIOCEBOB
MHUKPOOPTaHU3MOB-
MIPOAYIICHTOB HA TBEPbBIC U
KHJIKAE TTUTATEIIbHBIC
cpebl

[TK-7 CniocobeH ocylIecTBIATh KOHTPOJIb KAUeCTBA ChIPhs, TPOMEXYTOUHBIX TPOAYKTOB U rOTOBBIX BAB B COOTBETCTBUU C periaMeHTOM

HIIK-7.1 3naer: OObyuaromuiics OO0yuaromuiics OOyuaromuiicss IEMOHCTPUPYET OOyuaromuiics JeMOHCTPUPYET
TEXHOJIOTHIO U KOHTPOJIb JEMOHCTPHUPYET JIEMOHCTPHUPYET HEMOJIHOE | YaCTHYHOE COOTBETCTBUE 3HAHUW | IOJIHOE COOTBETCTBUEC 3HAHHIA.
nmpousBojicTBa BAB; MOJTHOE OTCYTCTBHE COOTBETCTBHE 3HAHMI

[MOKa3aTelId KayecTBa WJIA HEOCTATOYHOE

OHMOTEXHOJIOTHYECKOH COOTBETCTBUE 3HAHUM

MIPOTYKITHH;

CTaTUCTHYCCKHUEC MCTO/bI
YHpaBJICHUA Kau€CTBOM
MNpOAYKIHHU,; BUIBI 6pa1<a u
€ro y4CT B IIPOU3BOACTBC
OMOTEXHOJIOTMYECKOM
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MIPOAYKLIMU

UIIK-7.2 YMmeet
MIPOU3BOIUTH aHAIIN3
KaueCcTBa ChIPhS IS
OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA B
COOTBETCTBHUH C
periiaMeHTOM; OTIPEJICIIATh
CoJiep)KaHue OCHOBHOTO
BellecTBa B TOTOBEIX BAB;
OTIpE/ICTISATH AKTUBHOCTH
JEMCTBYIOLIETO BEUIECTBA B
FOTOBOM
OMOTEXHOJIOTHYECKOM
npenapare; onpeaeiaTh
coJiepKaHue KIETOK
MPOJIYIIEHTA B MTPOIYKTAX,
MOJTYYEHHBIX C TIOMOIIBIO
MHKPOOPTaHU3MOB;
aQHAITM3UPOBATH MIPETECH3UN
OT MOTPEOUTEIICH 10
Ka4yeCTBY MPOIYKIIHH
OHMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; BECTH yUeT
neheKTHOU

MPOYKIHH
OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA;
aHAIIM3UPOBATH MPUIHHBI
MOSIBJICHHS Ie(EKTHOM
MIPOTYKITUH
OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA,

OO6yuatromuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE
HIIH HEJOCTAaTOYHOE
COOTBETCTBHE 3HAHUM

OOGyuarommuiics
JIEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUU

OOyyaromuiics JEMOHCTPUPYET
YaCTUYHOE COOTBETCTBHE 3HAHHN

OOyuaromuiicsi IEMOHCTPUPYET
IIOJIHOE COOTBETCTBUE 3HAHUM.
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IIPOU3BOJIUTH PAacyeT B
epOSITHOCTU (haKTOPOB
MOSABJIEHUS U 3HAYCHHI
MOCJIC/ICTBUM;
pa3pabaThiBaTh
IIPEI0KEHUS 110
CHIDKEHUIO
(IpenoTBpaIeHHIO)
MIPOU3BOJICTBA AEPEKTHBIX
MIPOJYKTOB

UIIK-7.3 Binageer
METOJMKaMH OLICHKH
BXOJHOTO KOHTPOJIS
KayecTBa ChIPbS,
HCIOJIb3YEMOTO B
OMOTEXHOJIOTHUYECKOM
nporecce; IpOBEICHUS
KOHTPOJISI KauecTBa
MPOMEKYTOYHOM U TOTOBOM
OMOTEXHOJIOTMYECKOM
MPOIYKIIMH; PACCMOTPEHUS
peKIaMaluii o KauecTBy
BAB; BrisBICHUS
KPUTHYECKHX (OTIACHBIX)
(hakTOPOB OTIIEIBHBIX
TEXHOJIOTHYECKHIX
oreparusx
OMOTEXHOJIOTHUECKOTO
MIPOU3BOJICTBA; Pa3pabOTKH
MEPONPUITHH C 1ENbIO
yCTpaHEHUS PUCKOB WIIH
CHIDKEHHUS UX JI0
JIOITYCTUMOT'O YPOBHS U

OO6yuaromuiics
JTEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE
HJIM HETOCTATOYHOE
COOTBETCTBHE 3HAHUM

OOGyuarommuiics
JIEMOHCTPHUPYET HETMOJIHOE
COOTBETCTBUE 3HAHUU

OOyuaromuiicss IEMOHCTPUPYET
YaCTUYHOE COOTBETCTBHE 3HAHHN

OOyuaromuiics JeMOHCTPUPYET
ITOJIHOE COOTBETCTBUE 3HAHUM.
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MOBBIIIEHUS OE30IMaCHOCTHU
BBIITYCKAEMOH
OHMOTEXHOJIOTHYECKOMN

PO TYKITHH
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[IIkaJbl OLICHUBAHUS PE3yIbTATOB IIPOMEXKYTOUHOMU aTTECTALMU U UX OIMCAHUE:

Dopma npomedxncymouHol ammecmayuu: 3auem

[IpomexyTounast arrecranus oOydJaromuxcsi B Qopme 3adera MPOBOAMTCS IO PE3yJIbTaTam
BBITIOJTHEHUSI BCEX BHIOB Yy4YeOHOW padOThI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOMN
JTUCHUIUTHHE (MOMIYJII0), MPU STOM YUHMTHIBAIOTCS PE3YIbTaThl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH B
TeueHue cemectpa. OIIEHKAa CTENEHH JOCTHKEHHUS OOYyYaroNIMMUCSA IUIAHHUPYEMBIX pPE3yJIbTaTOB
00ydYeHUsI MO TUCIUTUTHHE (MOJIYJII0) MIPOBOIUTCS MPENOIaBaTeIeM, BEIyIIIUM 3aHATHSI 110 JUCIIUTIINHE
(MOmyI0) METOAOM SKCHEPTHOW oOleHKH. [0 mToraM mpoMeXyTOYHOH aTTeCTalMy IO TUCIUTLIMHE
(MO I0) BBICTABJISIETCS OIICHKA «3aUTEHOY, «HE 3aYTCHOY
K npomesicymounoii ammecmayuu 0onyckaiomes moabko cmyoeHmyl, 8bINOIHUBUIUE 8Ce UObL YUeOHOU
pabomvl, npedycmompenHvle pabouell npozpammon no oucyuniuve «TeXHOJIOTHA NOIyYEHHUs
OMOTEXHOJIOTUUECKUX TPOIYKTOB» HPOULIU NPOMENCYMOUHBIN KOHMPOTb, GbICHYNUIU C OOKIAOOM U
m.o.

IlIkana ouenueanus Onucanue

Buinonnenvt 6ce 6uowvi  yuebHOU pabomsl, NPedyCMOMpeHHblE
yuebnoim naanom. Cmyoenm OeMOHCmMpUpyem COOmMEemcmeue
SHAHUU, YMeHUl, HaA8bIKO8 NPUBEOCHHbIM 8 MAOIUYAX NOKA3ameinel,
3 onepupyem npuoOpPemeHHbIMU 3HAHUAMY, VMEHUSMU, HABLIKAMU,
aumento NpUMEeHsIem UX 68 CUMYayusx noGvlueHHOU cioxcHocmu. Ilpu smom
Mocym Oblmb OONYyWeHbl He3HAYUmenbHvle OWUOKU, HEemOYHOCU,
3ampyOHeHUs. NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUU U

VYMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Buvinonnenvt 6ce 6uovi  yuebnoti pabomvi, NpPedyCMOMpeHHblE
yuebnvim naanom. Cmyoenm OeMOHCmpuUpyem coomeemcmeue
He 3aumeno 3HAHUL, 8 KOMOPOM 0C8eWeHad OCHOBHAS, Hauboee BadNCHAsL YACb
Mamepuana, Ho npu SMom OONYWeHd 00HA 3HAYUMETbHASL OWUOKA
UU HEMOYHOCTb.

@DOH/IBI OIICHOYHBIX CPE/ICTB MPEICTaBICHBI B IPIIOXKEeHUHU | K pabodeil mporpaMmme.

7. IlepedyeHb OCHOBHOM W JONOJHHUTEIbHOH Y4YeOHOH JHTepaTypbl, HEOOXOAUMOHN IS
OCBOCHMS JHCIUITHHBI
a) OCHOBHasi JIMTEPaTypa:
1. EBcrurneeBa T.H. IlpoextupoBaHue mpeanpusTHii NHUIIEBOH U OHOTEXHOJOTHYECKOU
orpacieit. .1 [Dnekrponuslit pecypc].- HUY UTMO, 2013 — 35
c.
2. Nsopeuxuii JI.C., JBopeuxuit C.H., MypatoBa E.W., Epmako A.A. KommnbroTepHoe
MOJICIMPOBAaHUE OMOTEXHOJIOTHYECKUX MPOLIECCOB U CUCTEM [ DNeKTpoHHBIH pecypc]. — Tambos, TI'TVY,
2005.
3. TOCT P 52249-2009 IIpaBuiia npon3BOACTBa U KOHTPOJISI KAYECTBA JIEKAPCTBEHHBIX CPEJICTB
4. TIpoekTupoBaHHe YUCTHIX TOMEIICHHUH [DNeKTpoHHBIH pecypc] / moa. Pex. B. Vaiira. Ilep. ¢
anri. — M.: u3ga-so "Knunpym", 2004. — 360 c.
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5. TexHonorust YUCThIX NomelneHuil. OCHOBBI NPOEKTUPOBAHUSA, UCIBITAHUN U AKCIUIyaTalluH

[Dnextponnslil pecypc]/ moa. Pen. B. Vaiira. Ilep. ¢ anrn. — M.: uza-so "Kmuapym", 2002. — 360 c.

6. WuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTephalibl B AJIEKTPOHHOM BHJIE,

npencrasieHHble Ha caiite (http://lib.mami.ru/ebooks/ B paznene «bubnmorekay.

7. Marepuansl Kypca IpeACTaBiI€Hbl B BHUJE DJIEKTPOHHOIO 00pa3oBaTEbHOTO pecypca Ha

wiarpopme CJ1O Mockosckoro INonurexa (LMC):

https://online.mospolytech.ru/course/view.php?id=647

0) 10MOJIHUTe/IbHAS JINTepaTypa
. T.A. EropoBa, C.M. Kiynosa, E.A. J)KuByxuna. OcHoBbl OnoTexHonorun: y4e0. Ilocobue. —
M.: Akagemus, 2005. — 208 c.

Enanunnnes A. A., Ctpouun O. B., Illlaposa O. U., Ilpumensko . B., SAmxun A. B.,
VYuyBaroBa E. B. Ontumuzanus ycinoBuil XpoMaTorpaguueckoil OYMCTKM BaKIMHBI KJIEIIEBOTO
sHIedanuTa Ha MaKpOIMOPUCTOM CTEKJIe /! CMXK. 2011. Ne2-2. URL:
http://cyberleninka.ru/article/n/optimizatsiya-usloviy-hromatograficheskoy-ochistki-vaktsiny-
kleschevogo-entsefalita-na-makroporistom-stekle (mata oOparieHus: 06.11.2020).
KubepJlenunka: https://cyberleninka.ru/article/n/optimizatsiya-usloviy-hromatograficheskoy-
ochistki-vaktsiny-kleschevogo-entsefalita-na-makroporistom-stekle
. Epmonaes B.B., Anekcansn W.}O., Pesuna A.B. AHanu3 KuHETHKH 00€3BOKUBAHUS

npenapara «budumymbakrepun» /! Bectauk AT'TY. 2008. Ne2. URL:
http://cyberleninka.ru/article/n/analiz-kinetiki-obezvozhivaniya-preparata-bifidumbakterin (mara
oOparieHus: 06.11.2020). KubepJlenunka: https://cyberleninka.ru/article/n/analiz-kinetiki-
obezvozhivaniya-preparata-bifidumbakterin
. Epmonaes B.B., Anekcansn W.IO., JlaBumioxk B.B. AnHanu3 mexaHuzMa B3aWMOJECUCTBUS

npenapara «budpuaymbakrepun cyxou» ¢ Bomor // Bectnuk AI'TY. 2007. Ne6. URL:
http://cyberleninka.ru/article/n/analiz-mehanizma-vzaimodeystviya-preparata-bifidumbakterin-
suhoy-s-vodoy (mata oOpalieHus: 06.11.2020).
KubepJlenunka: https://cyberleninka.ru/article/n/analiz-mehanizma-vzaimodeystviya-preparata-
bifidumbakterin-suhoy-s-vodoy

Monoxoa E. W., I'puropsua JI. T'., JlememeBa M. M. DkcnepuMeHTabHOE OOOCHOBAaHUE
COCTaBa TBEPJIbIX JI03UPOBAHHBIX JIEKApCTBEHHBIX popM ¢ oupumodbakrepusmu // CMIK. 2011. No2-
2. URL: http://cyberleninka.ru/article/n/eksperimentalnoe-obosnovanie-sostava-tverdyh-
dozirovannyh-lekarstvennyh-form-s-bifidobakteriyami (mata obpalieHus: 06.11.2020).
KubGepJlenunka: https://cyberleninka.ru/article/n/eksperimentalnoe-obosnovanie-sostava-tverdyh-
dozirovannyh-lekarstvennyh-form-s-bifidobakteriyami

B) IPOrpaMMHoOe o0ecrnedyeHrne U MHTEPHEeT-Pecypchbl:

CHeHI/IaJII/ISI/IpOBaHHBIe
1. http://pharmika.ru/?c=2&page 1d=17620

2. http://expert-biotech.com/336/index.php/ru/bionews-world-2/9-novosti-gmp

3. http://cbio.ru/company/id/5423/

4. http://medpro.ru/node

YHuBepcaiabHbIe:

1. www.elibrary.ru — mayunas snexTpoHHas OMOIMOTEKA

2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. http://patft.uspto.gov/ - United States Patent and Trademark Office becrnarnas narenTHas
6aza.

4. www.molbiol.ru - YueOnuku, HayuHble MOHOTpaduu, 0030pbl, JAOOpaTOPHBIE MPAKTHKYMBI B
CBOOOJTHOM JIOCTYyTIE€ Ha CaiiTe MPaKTHUYECKOW MOJIEKYIISIPHOM OHOIOTHH.

5. www.scopus.com (Scopus) — eamHas pedepaTHBHAs W HayKOMETpU4YecKas 0a3a JaHHBIX
(nHmekc uutTupoBaHus) (moctyn B Oubnuoreke MAMMN)
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https://cyberleninka.ru/article/n/optimizatsiya-usloviy-hromatograficheskoy-ochistki-vaktsiny-kleschevogo-entsefalita-na-makroporistom-stekle
https://cyberleninka.ru/article/n/optimizatsiya-usloviy-hromatograficheskoy-ochistki-vaktsiny-kleschevogo-entsefalita-na-makroporistom-stekle
https://cyberleninka.ru/article/n/analiz-kinetiki-obezvozhivaniya-preparata-bifidumbakterin
https://cyberleninka.ru/article/n/analiz-kinetiki-obezvozhivaniya-preparata-bifidumbakterin
https://cyberleninka.ru/article/n/analiz-mehanizma-vzaimodeystviya-preparata-bifidumbakterin-suhoy-s-vodoy
https://cyberleninka.ru/article/n/analiz-mehanizma-vzaimodeystviya-preparata-bifidumbakterin-suhoy-s-vodoy
https://cyberleninka.ru/article/n/eksperimentalnoe-obosnovanie-sostava-tverdyh-dozirovannyh-lekarstvennyh-form-s-bifidobakteriyami
https://cyberleninka.ru/article/n/eksperimentalnoe-obosnovanie-sostava-tverdyh-dozirovannyh-lekarstvennyh-form-s-bifidobakteriyami
http://pharmika.ru/?c=2&page_id=17620
http://expert-biotech.com/336/index.php/ru/bionews-world-2/9-novosti-gmp
http://cbio.ru/page/53/id/4936/
http://medpro.ru/node
http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://patft.uspto.gov/
http://www.molbiol.ru/
http://www.scopus.com/

6. www.scincedirect.com/ (ApxuBHbIC KOJUICKIIMM JKypHAJIOB u3jaaTenbcTBa Elsevier) —

apXWBHbBIC KOJUICKIIMM pa3IMYHbIX TeMaTHK, B ToM umcie Biochemistry, Engineering and

Technology.

http://www.fp7-bio.ru - HKT «buoTtexHoaorum»

8. http://cyberleninka.ru/article/c/biotehnologiya - nay4unas AIIEKTPOHHAS oubnmoreka
«KBEPJIEHMHKA»

9. http://www.springerprotocols.com/ - moctym k 6a3e nanubIX SpringerLink

10. http://grebennikon.ru/ - snexkrponnas oubonorexa Grebennicon

11. http://login.webofknowledge.com/ - pecypcsr Ha miathopme Web of Knowledge

~

8. MaTepuajibHO-TeXHUYECKOe o0ecredeHne JUCIUNIUHBI.
Jiia peanuzanuu paboueit mporpaMMbl HEOOXOIUMBI:

JlexumonHas ayautopus kadenpsl «Xumonorex» AB5505.

115280, r. MockBa, yi. ABto3aBojickas, 1. 16 ctp. 1. Ctonbl yueOHBIE, CTYyJNbs, ayIUTOpHAS
JIOCKa, MYJbTUMEIUUHBIA KOMIUIEKC (TMIEpEHOCHOM TMpoeKkTop, HOoyTOyk). Pabodee mecto
npenojaBaTess: CToJ, CTYI.

Aynuropus kadenpsl «Xumbuorex» mia ceMmunapckux 3ansatuit AB5S511. 115280, r. Mocksa, yi1.
ABto3aBozackas, A. 16 ctp. 1 Crombl ydeOHBIC, CTyNbs, ayAUTOpHAs JOCKA, MYJIbTUMEIUIHBINA
KOMIUIEKC (MIEPEHOCHOM MPOoeKTOop, HOYTOYK). Pabodee MecTo mpenomaBarens: CTo, CTyIl.

9. MeToanyeckue peKOMEeHIAMH JIsl CAMOCTOSITEIbLHOI PadoThI CTY/IEHTOB

CamocrosiTenbHass paboTa CTyJIeHTa IMpeanoiaraeT MNpopaboTKy U YIiIyOJieHHe OCHOBHBIX
pa3zesioB TEOPUH U MPAKTUKU C UCIOIb30BAHUEM JIOTIOIHUTENBHOM TUuTepaTypsl U HTEpHET-peCcypCoB.
[Ipn caMoOCTOATENHHOM BBIOJIHEHUU PA3MYHbIX BUJOB 3a/laHUN CTYJEHT YYHUTCS MPUHUMAThH
pelieHus, pa3doupaTh U U3y4yaTh HOBBIM MaTepHal, paboTaTh C ICTOYHUKAMU HAYYHON MH(pOpMaIUH.

[Ipu omenke pabOTHI CTyJCHTa HA TPAKTHYECKUX 3aHATHAX, IPOBOJUMBIX B Qopme
KOJUIOKBHyMa, Ha KOTOPOM CTYJICHTHI JIEJAlOT M OOCYKJAT JOKJIaJbl [0 TEeMe 3aHSTHSA,
KOHTpoJipyeTcs hopMmupoBanue cieayromux komnerenuuid: [1K-8, ITK-8a, I1K-9

10. MeToanueckue peKOMeHIAUHM ISl PenoaaBaTeis
Mertoauka npenojaBaHusl IUCIUIUIMHBI IPETyCMAaTPUBAET MPOBEACHUE IPYNIOBBIX ayAUTOPHBIX
Y IPAKTHYECKUX 3aHATHUH, ISl KOTOPBIX CTYJIEHTHI CAMOCTOSITENILHO MPOPadaThIBAlOT TEMY U JIENAIOT IO
HeH JOKIabl.

WnTepaktuBHas ¢dopma 0Opa3oBaTeIbHOIO MPOIECCa 3aKIIOYACTCS B TOM, KaXKJbI CTyIEHT
BBICTYIIa€T B POJIM JOKJIAJYUKa W ONIMOHEHTA: BBINOIHIET JIOKJIAJ C MPE3eHTAlUel M0 BRIOpaHHON UM
TE€M€ MPAKTUYECKOr0 3aHITHUSI U BHICTYIIAET ONIIOHEHTOM MaTe€pUaoB IPYTUX JOKIA0B.

B pamkax myOnu4HBIX Hpe3eHTAlUd U AUCKYCCHUU TOCTE JIOKIana, MPeACTaBIISIONIEr0 coOoi
IpyHIoBoe 00CyXIeHHe MO/ PyKOBOJCTBOM IMPENogaBaTelis MHUPOKOTo Kpyra MpoodiIeM MpernoaaBaTeib
OLICHMBAET YpOBEHb 3HAHUU. CTyJIleHTaM MPEIOCTaBIAECTCS BOZMOXHOCTh JOTUYECKH TOCIIEI0OBATEIBHO
U apryMEeHTHPOBAaHHO BBICKa3aTh CBOIO TOYKY 3pEHHS Ha paccMaTpuBaeMylo mpoliemy H
MIPOJIEMOHCTPHUPOBATH TTTyOHMHY 3HAHHM B paMKax U3y4YeHHOT0 MaTepHana.

Haub6onee s pextuBHO popMupyrOTCS CreAyroue HaBbIKK U KOMIIETEHIIMH CTYICHTOB:

— OCO3HAaHHME COLMAJbHOW 3HAYMMOCTH CBOeil Oymymieil mpodeccuu, oOmamaHue BBICOKON

MOTHBAIUEN K BBIIOJHEHUIO MPO(eCcCHOHATBEHOM NesITeNEHOCTH;

— BIAJCHHE KYJIbTYpOW MBINUIECHUS, CIOCOOHOCTh K O0OOOIIEHUIO, aHAINU3y, BOCIPHUSATHIO
nH(OpMaIIUY, TOCTAHOBKE IIENIM U BBIOOPY MyTeH ee JOCTHKECHHUS,

—  CIIOCOOHOCTh OCYIIECTBIIATH IMOWCK, XpaHEeHHe, oOpaboTKy M aHanu3 uWHGOpMalUU U3
pa3NUYHBIX KMCTOYHMKOB M 0a3 JaHHBIX, MPEACTaBIsATH ee B TpeOyemoM d¢opmaTre ¢

WCIOJIb30BaHNEM WH(GOPMAIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOIIOTHH;
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IIpy 1OArOTOBKE CTYIEHTHI MCHOJB3YKOT MaTEpUallbl HHTEPHET-PECYpPCOB, IEPEUYMCIICHHBIX B
paznene 7.
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IMOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTH KOMIETEHIIUIA

TexHoJ0rNA MOJIy4YCHUs OMOTEXHOJIOTHYECKHX MPOAYKTOB

DI'OC BO 19.03.01 «buorexHoJiorus

B npouiecce ocBoeHUs JAaHHOM IUCHUIUIMHBI CTYACHT (POPMHUPYET U JJEMOHCTPUPYET Cienytolre npogeccuoHalbHble KOMIETEHIMHU:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma CTtenenu ypoBHeii

NH- DOOPMYJINPOB- (opMuUpOBaHM |[OLIEHOYHOI (OCBOEHHMSI KOMIIETECHUUH

JEKC KA 1 0

KOMIIeTeHIUil [cpeacTBa™
*

OIIK-5 |Crnocoben MOIIK-5.1. 3HaeT TeXHOJIOTHYECKOE 000PYyI0BAHHE, JICKIIHSI, YO, ba3oBblii ypoBeHb
PKCILTyaTUPOBATH CIIOCOOBI KOHTPOJIS ¥ YIIPABIICHUS camocTositenbH /U, - CiocoOeH paboTtath ¢
TEXHOJIOTUYECKOE OMOTEXHOJIOTMYECKUMH MTPOLIeCCaMH, ast pabora, K, Hay4YHO-TEXHUYECKOU
00opy10BaHue, KOJIMUYECTBEHHBIE U KaUeCTBEHHbIE TIOKa3aTeNn cemunapckue K/ nH(popMaLreH,
BBIMOJIHSTH [OJTy4aeMO IPOTyKIHUH 3aHATHS P, IloBbIIIEHHBIH YPOBEHb
TEXHOJOTMYECKHUE MOIIK-5.1. '0TOB OCYIIECTBIIATH SKCILTyaTaIHIO T, - CIIOCOOCH MCIIOJIb30BaTh
oTiepaliy, yIpaBisiTh [OHOTEXHOJIOTMYECKOro 000pyAOBaHuUs, YIIPABIATH P [POCCUICKUN U
OMOTEXHOJIOTMYECKUM [OMOTEXHOJIOTMYECKUMH MPOLieccaMu T MEKTyHAPOAHBINA OIIBIT B
U Mpolieccamu, MOIIK-5.1. Bnageer MmeToaMu KOHTPOJISI Iporiecca podeCCHOHATIEHON
KOHTPOJINPOBATH [IPOU3BOJICTBA U MOJIy4aeMOW MPOAYKIIMU e TeIbHOCTH
KOJIMYECTBEHHBIE U
KaueCTBEHHbIE
MoKa3aTesn
[1OJIy4aeMOM
MPOIYKIINH

OIIK-7 |Cnocoben mpoBoauts | MOIIK-7.1. 3naer 6a30Bble MaTeMaTHUECKUE, ITeKIIHS, YO, ba3oBblil ypoBeHb:
DKCIIEpUMEHTabHbIe | (hu3nueckue, GU3NKO-XUMHUECKUe, XUMUYeCKue, (camocrostens U, BOCITPOM3BOJICTBO
McCIeA0BaHus U OuoI0rNYecKre, MUKpOOMOIIOTHYECKUE METOIBI,  [Has paboTa K, MOJIyYEHHBIX 3HAaHUH B X0OJ1€
MCIIBITAHUSA 110 MpUMEHsIeMble B OMOTEXHOJIOTUU K/ TEeKYILEro KOHTPOJIS
saganHoil Metoguke, | MOIIK-7.2. Baageer 0oCHOBHBIMHM METOIaMU P, IloBbILICHHBI YPOBEHb:
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HAOIOICHUS 1 SKCIIEPUMEHTAJIbHBIX UCCIIEIOBAHUM U UCTIBITAHUHN T, MPaKTUYECKOEe  IPUMEHEHUE

M3MEPEHMUS, B OMOTEXHOJIOTHUHI P MOy YEHHBIX 3HaHUI B

00pabaTeIBaTh U NOIIK-7.3. ToTroB 1O 3agaHHOM METOAMKE T [pouecce  MOATOTOBKM K

WHTEPIPETUPOBATh  [IPOBOAMTH JKCIEPUMEHTAIBHBIC HCCIEIOBAHUSA U CEMUHApaM, K BBICTYTUICHHIO C

PKCIIEPUMEHTAJIbHBIC  |[UCTIBITAHUS, HAOJIOICHUS u U3MEpEHMs, ITOKJIaZIOM

NaHHBIC, MPUMEHSIST  |00pabaThiBaTh u HWHTEPIIPETUPOBATH

MaTeMaTH4eCKHeE, PKCIIEPUMEHTAJIbHBIC TAHHBIE

(uznueckue, GPU3NKO-

XUMUYECKHUE,

XUMUYECKUE,

O1OJI0THYECKUE,

MUKpPOOHOJIOTMUECKU

€ METOJIbl

I1K-2 Crioco6en BoinonHATh [UI1K-2.1.3HaeT oTedecTBEHHBIN U MEXAYHAPOIHBIN [TEKIINS, YO, ba3oBblii ypoBeHb

PKCIIEPUMEHTHI U [OIBIT B B CBOEH 00JIACTH MUCCIIEIOBAHUM, METOMABI M [CaMOCTOSITENhH /1, orieHuBaTh  A(P(HEKTUBHOCTH

opopMIIATH CpEeICTBA TUIAHUPOBAHMSI U OpraHU3aI[u1 ast pabora, K, MCIIOIB30BAHUSI  Pa3IMYHBIX

[PE3yJIbTaThI KccieIoBaHui 1 pa3paboToOK, MPOBEACHUS cemuHapckue K/ CUCTEM yIpaBlIeHUS

MCCIIEIOBAHUI 1 PKCIIEPUMEHTOB M 0000IIeHUs U 00pabOTKH 3aHATHS P, Ka4eCTBOM TOTOBOT'O

pa3paboToK nHpOpMauu T, MPOIyKTA, MIPUMEHSITh
NIIK-2.2. YMeeT npUMEHATh aKTyaJbHYIO P MpaKTUYECKHE  TMOAXOIbl K
HOPMAaTUBHYIO T OTIPEICNICHUI0 HCTOUYHUKOB H
TOKYMEHTAIMIO B CBOEH 00J1acTH 3HAHUM, MEXaHU3MOB IOTEHLIUAIHLHOTO
0(QOpPMIIATH Pe3yJIbTAaThl HAYYHO-UCCIIEI0BATEIbCKIX HapYIICHUS MIPOLIECCOB
U OTIBITHO-KOHCTPYKTOPCKUX paboT, IPUMEHSThH IloBbIlIEHHBbII YPOBEHD
METO/IbI POBEICHUS IKCIIEPUMEHTOB crocobeH OLICHUBATh
NIIK-2.3. CriocoOeH MpOBOAUTH SKCIIEPUMEHTHI U A(h(HEKTUBHOCTH CHUCTEM
QHAIIU3H, , yIIpaBIIEHUS KayeCTBOM
- COCTaBJISITh MX ONKCAHUE U POPMYIHPOBATH FOTOBOTO MPOIYKTa,
BBIBO/Ibl, BHEJIPSATH PE3YJIBTATHI UCCIEAOBAHUI U A(GEKTUBHOCTH TOIXOA0B K
pa3paboOTOK, COCTABIATH Pa3AeNbl OTYETOB IO TEME ONpPEEICHUI0 HCTOYHUKOB U
VU TI0 pe3yJibTaTaM IMPOBEIEHHBIX 3KCIIEPUMEHTOB MEXaHU3MOB MOTEHLUUAIBHOTO

HapyILIEHHs POLECCOB
T1K-3 Criocoben NIIK-3.1. 3HaeT oTeueCTBEHHBIN U MEKTYHAPOTHBIN
OCYIIECTBIISATh OTIBIT B CBOEH 00JIACTH MCCIIEIOBAaHUN, METOMBI U
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MOJATOTOBKY
HIIEMEHTOB
MOKYMCHTAIUH,
IMPOCKTOB IIJIAHOB U
[pOrpaMm
IPOBEICHUSA
OTACIIbHBIX
padot

OTaIloOB

CpeACTBa IUNIAHUPOBAHMS HAYYHBIX UCCIICTOBAHUN U
OTIBITHO-KOHCTPYKTOPCKUX pa3pabOTOK, METOIbI
pa3pabOTKH TEXHUYECKOW JTOKYMEHTAIUH,
HOpPMAaTHUBHBIEC 0a3bl IS

COCTaBIICHUS] 0030POB, PEIICH3HIA, OT3BIBOB,
3aKJIIOYEHUHN Ha

TEXHUYECKYIO JJOKYMEHTAIIHIO

NIIK-3.2 . YMeeT npruMeHATh HOPMAaTUBHYIO
NTOKYMEHTAIUIO B

COOTBETCTBYIOIIEH 00JaCTH 3HAHUH, O(DOPMIIATH
MPOEKTHI

KaJICHJapHBIX TUIAHOB U IIPOTPaMM IPOBEICHUS
OTIEITBHBIX

HIIEMEHTOB HAYYHO-HCCIIEIOBATEIECKAX U OTIBITHO-
KOHCTPYKTOPCKHUX paboT, 0hOpMIISITH JIEMEHTHI
TEXHUYECKOH JIOKYMEHTAIIMX Ha OCHOBE BHEIIPEHUS
[PE3yJIbTaTOB HAYYHO-UCCIIEOBATEIBCKUX PaOOT.
MIIK-3.3. CriocoGeH cocTaBisTh HH()OPMAIIMOHHBIC
0030pHI,

MPOBOAUTH PabOTHI MO (HOPMHUPOBAHUIO AJIEMEHTOB
TEXHUYECKON JOKyMEHTAllUU HAa OCHOBE BHEAPEHUS
[PE3yJIbTaTOB HAY4YHO-UCCIEIOBATEIbCKUX pabdoT,
[pa3pabaThIBaTh IPOrpaMMBbI MPOBECHUS
OTJICJIbHBIX 3JIEMEHTOB HAy4YHO-HCCIIEA0BATEIbCKUX
U OTIBITHO-KOHCTPYKTOPCKUX paboT

T1K-5 Crnioco6en mpooguth MIIK-1.1. 3naer TtexHomoruto mnonyueHuss bBAB;nekuus, YO, ba3oBblil ypoBeHb
MOATOTOBUTENbHBIE  [IpaBWia pabOThl C KyJIbTypaMH MHKPOOpPraHU3MOB,camoctosTensH I, - CriocoOeH paboTaTh ¢
paboThI JUISl [KIIETKAMM ~ PAacTeHHMH W KUBOTHBIX;  METOJblas padboTa, K, Hay4YHO-TEXHUYECKOU
OCYLIECTBIICHUS NPUTOTOBJICHHUSI THUTATEIBHBIX Cpela; TpeOoBaHusiceMuHapckue K/ uH(popMaIreH,
OMOTEXHOJOTHYECKOT [TPOU3BOJICTBEHHON CaHUTapHH, ACENTUKH,BAHATHS P, IloBbIlICHHBIH YPOBEHb
0 mpolecca [MokapHoi 0e30MacHOCTH M OXpaHbl TPYyAa; METObI T, - cHocoOEH  HCIIOJB30BaTh
nosryueHuss bAB [0 ICPIKAHUS YUCTOU KYJIbTYPBI ITaMMa| PT [POCCUICKHIA 51

MUKpPOOPTaHU3MA-TIPOYIIEHTa, TpaBuia paboOThl ¢ MEXIyHApOAHBIM  ONBIT B
ABTOKIIABOM; TpeOoBaHUS K CTEpUIIU3AIHHY| mpodecCuoHambHOMI
MUTATEIbHBIX  Cpel;  TpaBWjia  JIKCIUTyaTaluH| IesITeIbHOCTHU
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OMOTEXHOJIOTMYECKOT0 000y I0BAHUS

NIIK-1.2 YMmeer npon3BOAUTH pabOTHI 110
CTEpHIIN3ALIMH Ta00PATOPHOH MOCY /Bl U
MHCTPYMEHTOB; OTOMpATh 00pa3Libl
MUKPOOPTaHU3MOB,KJIETOK PACTEHHUH U )KUBOTHBIX U3
MPUPOIHOM Cpeibl; MPOU3BOANTE TIOCEB
OUMOJIOTHYECKOTO MaTepHaia ¢ IeIbI0 OTyYCHUS
HAKOTUTEIBHON KYJIBTYPBI IJIsl TIPOBEICHHSI
OMOTEXHOJIOTHYECKOTO MPOIIecca; MPOU3BOUTH
[peIBaApUTENIbHYI0 00pabOTKY ChIPbS,
MCTIOIB3yEMOTO JUTS TPUTOTOBIICHHSI TUTATEIHHBIX
Cpex; MPOU3BOANTH TIEPECEB HHOKYIISIHTA C LIEJTBIO
BBIJICTICHUS] YUCTON KYJIBTYPHI IITAMMA
MUKPOOPTaHU3Ma-TIPOTyTIEHTA IS TPOBEACHUS
OMOTEXHOJIOTHYECKOTO MPOIIecca; TPOBEPSTh
OJTHOPOIHOCTH YHCTOH KyJIBTYpBI IITAMMA
MUKpPOOPTaHU3Ma-TIPOIyLIEHTa 1O
MOPGOJIIOrHIeCKUM U (PU3UOJIOTHUECKUM TTPU3HAKAM;
[POU3BOJIUTH PAOOTHI IO BOCCTAHOBJICHUIO
ITOGUIN3UPOBAHHON ATAJIOHHON KYJIBTYPhI U
MOJIICPKUBATH €€ KU3HECTIOCOOHOCTh

MIIK-1.3 Biageer METOJaMU [IOATOTOBKH
OMOTEXHOJIOTMYECKOM MOCY/Ibl U 000PYIOBaHUS IS
MPOBEJICHUSI  OMOTEXHOJIOTMYECKOTO  Tpollecca;
OMOJOTUYECKUX OOBEKTOB U MaTepuajioB Ui
OMOTEXHOJIOTMYECKOTr0 IPOLIecca; MPUTOTOBICHUS
NUTATeNBHBIX ~ Cpel Ui KyJIbTUBUPOBAHUS
MUKPOOPTaHU3MOB-IIPOYLIEHTOB, KJIETOYHBIX
KyJbTYp JKMBOTHBIX M pacTeHUl 3a/JaHHOIO
COCTaBa; METOJAMM BBIJCNEHHUS W MOAJCpKaHUS
YHCTBIX KYJIBTYp MUKPOOPTaHM3MOB — IPO/IYLIEHTOB
bBAB; oxuBIeHHS KyJIbTYp MHUKPOOPIaHHU3MOB,
MPOBEACHUS MIOCEBOB MHUKPOOPTIaHU3MOB-
MPOAYLICHTOB HA TBEPJbIE M >KUIKHE MUTATEIbHbIE
Cpeabl
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TK-7

Criocoben

OCYLLECTBIIATH

KOHTPOJIb
CBIPbS,

KadycCTBa

[MPOMEKYTOUYHBIX
MPOAYKTOB M TOTOBBIX
BAB B cooTBeTCTBHHU
C PErIaMeHTOM

MIIK-7.1 3naet: TEXHOIOTUIO U KOHTPOJIb
npousBocTBa bAB; nokasarenu kauectsa
OMOTEXHOJIOTMYECKON MPOAYKIIMH; CTATUCTHYCCKUE
METO/Ibl YIIPABJICHUS Ka4ECTBOM MTPOTYKIIUU; BUIbI
Opaka 1 ero y4eT B MPOU3BOJICTBE
OMOTEXHOJIOIMUYECKON IPOAYKIINH
NIIK-7.2 YMeeT mpou3BOANUTH aHAIHM3 KaueCTBa
CBHIPbSI TSI
OMOTEXHOJIOTUIECKOTO TTPOU3BOJICTBA B
COOTBETCTBUU C PETIAMEHTOM; OTPEIEISITh
coJiepkaHue OCHOBHOTO BeIIeCTBa B TOTOBBIX BAB;
OTIpEeNIeATh aKTUBHOCTH JIEWCTBYIOIIETO BEIIECTBA B
TOTOBOM OHMOTEXHOJIOTHYECKOM TIpernapare;
OTIPEIEIAThH COIepKaHue KIETOK MPOIyIIEHTa B
MPOIYKTaX, MOJIYYCHHBIX C TTOMOIIIO
MHUKPOOPTaHU3MOB; aHATM3UPOBATH IPETCH3UU OT
noTpeduTeneil Mo KauyecTBy MPOIYKIIHH
OMOTEXHOJIOTMYECKOTr0 MTPOU3BOJICTBA; BECTH YUET
neheKTHOM
MPOIYKIIMH OMOTEXHOJIOTHYECKOTO MMPOU3BOJICTBA;
QHAIM3UPOBATH MPUYUHBI MOABICHUS AePEKTHON
[IPOTyKLIUH
OMOTEXHOJIOTMYECKOT0 MTPOU3BO/ICTBA, IPOU3BOIUTH
[pacyeT B
€pOSTHOCTU (DAKTOPOB MOSBICHUS U 3HAYCHHI
MOCJICACTBUI;
pa3zpabaThIBaTh MPEUIOKEHHS 110 CHIXKEHUIO
(TIpeToOTBpAaICHUIO) TPOU3BOACTBA ACPEKTHBIX
MPOJIyKTOB
NIIK-7.3 Brnageer MeTOAMKaMU OIEHKH BXOJHOTO
KOHTPOJII KauecTBa ChIpbs, MCIOJIb3YEMOIO B
OMOTEXHOJIOTMYECKOM  TpoIecce;  MPOBEICHUS
KOHTPOJISI KayecTBa MPOMEXYTOUHOM U TOTOBOH
OMOTEXHOJIOTMYECKON TMPOMYKIIUU; PACCMOTPEHHUS
ekjaManuii mo kadectBy bBAB; BbIsBIeHuUs

UIEKIHS,
CaMOCTOATCIIbH
ast pabora,
CEMUHAPCKHE
BaHATUA

I[H9

ba3oBblil ypoBeHb
- CiocobOeH paboTtats ¢
HAaY4YHO-TEXHUYECKOU

nH(popMaLueH,
IloBbIlICHHBIN YPOBEHb

- CHOCOOEH  HCII0JIb30BaTh
[POCCUICKHUI u
MEXIyHapOAHBIH  ONBIT B
MpoQeCCHOHATTEHON

eI TeIbHOCTH
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KPUTHYECKHX (OMACHBIX) (aKTOPOB OTAEIBHBIX
TEXHOJIOTUYECKUX orepanusix
OMOTEXHOJIOIMYECKOTO TPOU3BOJICTBA; pa3pabOTKu
MEPOTIPUSTHI C LENbI0 YCTPAHEHUS PHCKOB WU
CHIDKEHHSI WX JI0 JOIyCTUMOI'O ypPOBHSI U
MOBBIIIICHUS 0e30macHOCTH BBIITYCKaeMOM
OMOTEXHOJIOTMUECKON IPOAYKLIHUU

[Tpunoxenne 2
K paboueit mporpamme

Hepeqem, OLCHOYHBIX CPEACTB 10 JUCHUIIJIHHE TexHo10rus MOJVUeHNsI OMOTEXHOJ0THYECKHX NPOAYKTOB

HaunmenoBanue
o
Ne OILIEHOYHOTO Kparkast XapaKTepHCTHKA OLEHOYHOTO CPEACTBa [Tpencrasnenne onenounoro cpeacrea B ®OC
OC CpeacTBa
KonTponbhas pabota [CpeacTBO NPOBEPKHM YMEHUW MPUMEHSTh MOJyYeHHbIE 3HAHHS IS .
1 KoMIuiekT KOHTPOJIBHBIX 3aJJaHHi 110 BapuaHTaM
(K/P) [pEIIeHUS 3a/1a4 OTPEICTICHHOTO THIIA 0 TEME WM pa3/ieny
Kpyrasriit cromn,
HCKYCCHS OneHOYHbIE CpPEJCTBA, MO3BOJIAIOIINE BKIOYUTH oOydaromuxcs B | llepedeHb TUCKYCCHOHHBIX TEM JUIsl MPOBEACHUS
2 l'IO.]'IeMI/IKZl I[I/IC,H ;. [pouecc OOCY>KJIEHHsI CIIOPHOTO BOIPOCa, MPOOJIEeMbl M OLEHUTh MX [KPYTJIOrO CTOJIA, IUCKYCCHH, TOJIEMUKH, TUCITYTa,
,Z[e6a’TBI Yo YMEHHUE apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3pEHUSI. nebaToB
1 [Ipoayxt CaMOCTOSITENbHOM paboThI
OKJIa . .
3 oo 6meli[1,4e CTYJCHTA, MPEACTABISAIONINI cO00N MyOIMYHOE  BBICTYIUICHUE IO Tembl 1OKIIAI0B,
(JIC) MPE/ICTABICHUIO TOJYYEHHBIX PE3yJIbTAaTOB pEUICHUS ONpeesIeHHOM cooOLIeHni

y4eOHO- TPAKTHUECKOH, y4eOHO-HCCIIeI0BATENbCKOM UITH HAYYHON TeMBbI
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YceTHBIN onpoc
cobecenoBaHue,
(YO)

CpeAcTBO KOHTpOJIS, OpraHM30BaHHOE KakK CIelHrajibHas Oecena
[e1arOrMueckoro pabOTHUKA ¢ OOYYarOIIMMCS Ha TEMBbI, CBSI3aHHBIC C
M3yd4aeMoOW JUCHUIUIMHON, W pacCYMTaHHOE Ha BBISICHEHHE O00BbeMa
BHAHMI 00yYaIOIIErocs Mo ONMpeAcICHHOMY pa3jieiy, TeMe, IpodiieMe 1
T.11.

Bompocs! o
TeMam/pa3jiesiaM JUCIHILTAHBI
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KoHTpoJibHbIE BONIPOCHI VIl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTALMU
Tecr 1
Jl1st BeIIETICHUS KJIETOK U3 KYJIBTYPaJIbHOU Cpebl UCIIONIB3YIOT:
A - ¢roTanmro;
b - cenumenTanmio;
B - cenapanuto;
I' - nenrpudyrupoanue;
I - punbTpOoBaHUE.

XHAMHUYECKUI METOJ pPa3pyLICHUs KIETOK UCIOJIB3YIOT IIPU:

A - yCTOMYMBOCTH MOJIy4a€MOT'0 MPOIYKTa K HIETOYHOU epeie;
b - HecTaOuIbHOCTH MOTyYaeMOoro MPoayKTa B MIEIOYHOUN Cpelie;
B - Tepmuyeckoi yCTOWYUBOCTH MOJTYy4aeMOro MpOIyKTa;

I' - TepMONaOMIBHOCTH MOTYYaEMOT0 MIPOIYKTA;

J1 - moOBIX YCIOBUSIX.

Banmnuctrueckas Ae3uHTErparys KJISTOK OCHOBAaHA Ha:

A - 6oMOapMPOBKE KIETOYHON MACCHI TSDKEIBIMU SIAPAMU,

b - cABUTOBBIX HANPSHKEHUSAX TOBEPXHOCTH HHEPTHBIX IIIAPUKOB, JIOMACTEH 1
peakTopa;

B - ymapHOM BO3JEHCTBUH KIIETOK O HETIOJIBHKHYIO ITOBEPXHOCTH;

I' - o6paboTtke V3;

[ - BO3/1IeICTBUH BBICOKOT'O JIaBJICHHUSI.

Ha3znauenue 3aUTHBIX Cpe:
A - 3amuTa OT U3BMEHEHUI B ITPOLIECCE 3aMOPAKUBAHUS;

b - 3amuTa oT M3MeHeHui B mpoliecce BBICYIIMBAHUS U MTPH MOCIIEAYIOIIEM XpaHEHUH;

B - noseimenne YCTOP'I‘IHBOCTH K aHTUOHMOTUYECKHM BE€HIICCTBaM,
I'- I[OHOHHHTCHBHBIﬁ HCTOYHHUK ITUTATCIbHBIX BCUICCTB,
H - 3aliyTa OT BJIIMAHUS IIPOAYKTOB MeTaboanu3Ma.

OYHKIIHIO 3aIIUTHBIX CPeJl CIOCOOHBI BBIITOJIHATD:

A - BBICOKOKOHIICHTPUPOBAHHBIE MUHEPATILHUE COJH;

b - BMC (I1BII, nekctpaH, *KenaTuH, MerToH);

B - I[TAB (tBuH-80, crieHbI);

I' - aspocwu;

J1 - HU3KOMOEeKy sipHbIE U OyepHble KOMIIOHEHTHI (IJII0TaMar, Tpuc-oydep).

KoHTpoJibHbIe BONPOCHI /IUIsl MPOBEIEHUsI IPOMEKYTOYHOI aTTecTanuu (IUIsl JK3aMeHa)

Kpurepun u nokaszarenu GpuibTpoBaHUSL.
MuxkpodunsTpaius 1 YabTpaduiabTpanus: 00beKTbl U KPUTEPUH.
OOpatHbIif 0cMOC: OOBEKTHI U KPUTEPUHN

el NS>

JIaMu:

Hentpudyruposanue. OcoOEHHOCTH KOHCTPYKLUI caMOpa3rpy’KaroIIMXCcsl cenapaTopoB C COII-

5. CC,Z[I/IMCHTaI_II/IH. MexaHu3M oOceJaHus U YIJIOTHCHUA OMOMAaCCHI. (I)aKTOp pPasacICHU. .

Bo3MoXHBIE METOIBI OTAECICHUS BOJEL.

Meton QJICKTPOKMHCTUYCCKOT'O OCAKIACHU . 3J'IeKTpOXI/IMI/I‘-IeCKO€ OCaXJICHUC.
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10.

11.

12.

13.

14.

15.

16.

17..

18.

19..

20.

21.

22.

23.

24,

25.

26.

217.

28.

[Iponiecchl  peUUpPKYISIMUA. AHAIUTHYECKOE H3Y4YeHHE pabOThl PEaKTOpPOB C IOMOIIBIO
MaTeMaTU4YeCKuX Moeneld. CBsA3b PEUUPKYJIISIIH CO CTETIEHBIO IPEeBpalieHus cyocTpara.

8. Dkctpakums. Tunbel muddy3uOHHBIX TPOIECCOB U (AKTOPHI OIMPEISISIIONINE MPOIECCHI
SKCTpaKuK. MaTeMaTH4ecKue MOJETH U ONMCAHUA TEPMOJAWHAMHUKH U KHHETUKH YKCTPAKIHH.
9. Cop6uwmst. Tunsl Auy3noHHBIX TPO1IEcCOB U (HaKTOPHI, OTPEAESIAIONIUE TTPOLIECCH COPOIHH.
MareMaTruecKkue MOJEIH W ONHCAHUSA TEPMOJWHAMHUKA W KUHETUKH COpOIuH
OMOMaKpOMOJIEKYJI.

10. Ocaxpnenue. Tumbsl auddy3nOHHBIX TPOIECCOB W (DAKTOPBHI OINMPEEIISIONINE POLECCH
pazzaeneHuss OMOMAKpPOMOJIEKYJ METOJOM OCaXKICHWs. MaremMaTHuecKue MOJCTH M OMHCAHUS
TEPMOJIMHAMHKH U KHHETHKH Pa3/IeICHUsI.

11. Ouucrka MpoIyKTOB OMOcHHTE3a. Xpomartorpadus W aacopOIHs B HEMOJBIIKHOM CIIOE;
MEPUOINYECKHE OTIePAIlUHU C CEJICKTUBHOU afcopOImeit

Tunbl auddy3UuOHHBIX TMPOIECCOB U (HAKTOPBHI  OMPEICISIIONIUNE TMPOIECChl  pa3/ieieHus
paszneneHuss OMOMAaKpOMOJIEKYJI METOJIOM Xpomarorpaduu. Maremarndeckue MOAETH |
OIMCAHMs TEPMOJIUHAMHUKH U KHHETUKU Pa3/IeIICHHUS.

Ouncrtka npoaykToB OuocuHTe3a. Pasgenenue ¢ momomibio MeMOpaH. Tumbl aud@y3MoHHBIX
MIPOLIECCOB U (PAKTOPBI, ONPEAETSAIONINE MPOLIECCHI pa3ieIeHns OMOMaKpOMOJIEKYI.
MareMaTHuecKie MOJENM W ONHCAHUS  TEPMOJWHAMHKH W KWUHETUKW pasJelieHus] Ha
MeMmOpaHax.

OuncTka TPOAYKTOB OWOCHMHTE3a.  OJnekTpodope3, Tumbl AUPEGY3UOHHBIX TPOILECCOB |
(hakTophbI, ONpeesIOINe MPOLIECCH pa3/iesieHuss OMOMaKpPOMOJIEKYJ METOJIOM 3JIeKTpodopesa.
MareMaTHueCKie MOJIEId M ONMUCAHHWS TEPMOJMHAMUKH W KWHETHKH pa3JeNIeHHs] METOIOM
anekTpodopesa.

Ounctka npoaykToB OuocuHTe3a. CoueTaHWe HECKOJBKUAX OIepanuid  pas3zesieHHs .
Matemaruueckue MOJIeH U OMUCAHNUS TEPMOJMHAMHUKHN M KUHETUKH pa3/IesieHusl.

. Ounctka mpoaykToB OmocuHTe3a. Omepannu mnepepadotku nenbHor KXK; Maremarnueckue
MOJIETIM ¥ OIUCAHMsI TEPMOJMHAMHMKYU M KHHETHUKU KOHIIEHTpUpoBaHus, pazaenenus KK.

Tuner nuddy3noHHBIX TporiecCoB M (AKTOPBI, ONPEACISIONINE MPOILECCH pa3IeIeHUs
koMnoHeHToB KOK.

. [IpombliieHHBIE TIPOIECCHl BBIIEICHUS MPOAYKTOB OMOCHMHTE3a. Bhinenenne OENKOB; THUIIBI
TG dY3UOHHBIX MPOLIECCOB U (PAKTOPHI OMPEIEIIAIONINE TPOLECCHI Pa3AeTIeHHs OEIKOB.
Matematuueckue MOJICIHN U OMUCAHUST TEPMOJMHAMUKHN U KHHETHUKU OYUCTKHU OEIKOB.
[IpombIieHHbIE MPOLIECCHl BbIACICHHS MPOIYKTOB OMOCHMHTE3a BhlneneHue mojaucaxapujios;
Tunbl  1U(Yy3MOHHBIX MporeccoB U (AKTOPHI, OIpPENEsIONINe IPOLECChl  BBIICICHUS
MOJINCAXapHUIOB.

. MaremaTuueckre MOJEIU U OMUCAHHUS TEPMOJMHAMHUKH M KUHETHUKU OCAXKJIECHUS U OUMCTKU
MOJINCAXapHUIOB.

. IIpombllieHHBIE TPOIIECCHl BBIACTICHUS MPOAYKTOB OMOCHHTE3a. BbiaeneHne aHTHOMOTUKOB.
Tunel  muddy3noHHBIX MpoueccoB U (DAKTOPHl  OMPEAETSIONIMe IPOLECCHl  BBIACICHUS
aHTHOMOTHKOB. MaTreMaTH4ecKre MOJIENIM U OMHUCAHUS TEePMOJUHAMHUKU U KUHETHUKU OYMCTKU
AHTHUOUOTHKOB.

. IIpomblIluieHHBIE TIPOIIECCHl BBIAEICHUS NMPOIYKTOB OMOCHHTe3a BblieneHne opraHumdecKkux
KHCIIOT.

Tunsl 11 Py3nOHHBIX MPOLECCOB U (AKTOPbI, ONMPEEISIONINE POLECCH BbIIEIEHUS KUCIOT
n3 KOK. Marematndeckrue MOJENU U ONMMCAHUST TEPMOJMHAMUKH U KHHETUKH OYUCTKH KHCIIOT.

. IIpoMbIIIIEHHBIE TPOLIECCHI BBIENEHUS NMPOIYKTOB OMOCHHTE3a Brinenenue staHosna. Turiel
11 Py3nOHHBIX MPOIECCOB M (AKTOPHI, OMpPEIEISIOUINe MPOLECcChl KOHIEHTPUPOBAHUS H
pexTHdUKauu.

. Maremaruyeckre MOJENU U ONMUCAHUS TEPMOJMHAMUKUA M KUHETHKH KOHLIEHTPUPOBAHUS U
pekTH(UKaIUN
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[Tpunoxenne 1 k pabouei mporpamme

CprRTypa H COACPKaHUuEC TUCHUITJTUHBI «TexHojorusa MOJTyYECHUS OHOTEeXHOJOTHYECKHX MMPOAYKTOB»

HanpaBJIeHne noAroTOBKH

19.03.01 «buorexHoJIOrUs»

Bunel yueOHoI paboThI, BKIIIOUast Bunel camoctosTenbHON paboThI ®opmsl
Paznen CaMOCTOSITENTEHYIO paboTy CTYICHTOB aTTeCcTaluu
CTYZCHTOB H TPYJOEMKOCTh B Yacax
<
£
)
3
e |2 J | II/C | Jla6. | CPC | KCP | KP | KIT | PIP Ped. K/P C) 3
8 | &
s | 5
O | =
OTtneneHne KIETOK U HEPACTBOPUMBIX | 6 1-4 4 4 18
TBEpAbIX MaTepUaJIOB
[lepBuuHoe BbIIEICHUE TIPOIYKTOB | 6 5-8 4 4 18
OnocuHTE3a
OuyncTKa MPOTYKTOB OMOCHHTE3A 6 9-13 5 5 18
[TpombIiieHHBIE nporeccel | 6 14-18 5 5 18
BBIJICNICHUS] TPOAYKTOB OMOCHHTE3a
Hroro: 18 | 18 72 3auer
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