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1 Ilnanupyempble pe3yabTaThl 00y4eHUS 10 AUCIHUIIIAHE, COOTHECEHHbIE ¢
ycraHoBjeHHbIMU B OIIOII BO unaukaTopaMu J10CTHKEHUSI KOMIIETEHIIU I

1.1 llepeyens KOMIeTeHI M, (POPMHUPYEMBIX YUEOHOI JMCIUIIIHHON

KOI[ H HAMMCHOBaAHHE KOMIIETCHIINHU

NHaukaTopbl JOCTHKEHUSA KOMIIETeHIM i
I[lnanupyemble pe3yJbTaThl 00y4eHUs

Oomenpodeccuonannnas komnerennusa OIK-4

CriocobeH IIPOCKTHUPOBATHh OTACIBHBIC 3JIEMCHTBI TCXHUYCCKHUX U TEXHOJIOTHMYECKHUX CUCTEM, TCXHUUCCKUX
O6T>CI(TOB, TEXHOJIOI'MYCCKUX IIPOIECCOB OHMOTEXHOJOrNYECKOI0 IIPON3BOACTBA HA OCHOBE IIPUMEHCHUA 0a30BBIX
HWHXCHCPHBIX U TEXHOJIOTMYCCKUX 3HAHUH.

U-1onks IIpoextupyer
OTHENBHBIE DJIEMEHTEI
TCXHHUYCCKHUX U TCXHOJIOTMYCCKUX
CHCTEM, TEXHHYECKUX OOBEKTOB,
TEXHOJIOTHYECKUX TIPOIIECCOB
OHMOTEXHOJIOTHYECKOTO
MPOM3BOJICTBA B COOTBETCTBUH C
periaMeHTOM U CAaHUTAPHO-
TUT'HMCHUYCCKUMHU Tpe6OBaHI/I$IMI/I

3HaTth (3): OTHENbHBIE JIEMEHTHl TEXHUUECKUX CUCTEM U
00BEKTOB, TEXHOJIOTMYECKHX IIPOLIECCOB (DEPMEHTATUBHBIX U
OpOIWIIBHBIX TPOU3BOJICTB B COOTBETCTBUH C PErIIAMEHTOM H
CaHUTapHO-TUTHEHUYECKUMHU TPEOOBaHUAMY;

Ymetsb (Y): OpoeKTUpPOBAaTh OTAEIBHBIE 3JIEMEHTHI
TEXHUYECKUX CHCTEM U O0BEKTOB, TEXHOJIOTHIECKUX MPOILIECCOB
(epMEeHTATUBHBIX 1 OPOIUIBHBIX IPOU3BOJCTB B COOTBETCTBUU C
JIEHCTBYIOIMMH HOPMaMH U CAHUTApHO-TUTUEHUYECKHUMU
TpeOOBaHUSIMHU.

Bnapers (B): meromamu onTEMm3anuy pabOTHI OTAETHHBIX
3IIEMEHTOB, CUCTEM H 00BEKTOB, TEXHOJIOTHYECKUX MPOILIECCOB
(epMEHTATUBHBIX ¥ OPOJUIBHBIX TPOU3BOICTB.

HU-20onks [Ipumensier 3aanus 06
OHMOTEXHOJIOTHYECKUX 00BEKTaxX U
Mpoleccax Npy NPOSKTUPOBAHUH
MPOIIECCOB OMOTEXHOIOTUIECKOTO
MTPOM3BOICTBA HA OCHOBE 0a30BBIX
HWHXCHEPHBIX U TEXHOJOTUISCKUX
3HAHWM.

3uaTh (3): OMOTEXHONIOTHYECKHE OOBEKTHI U MTPOIECCHI, METOIBI
MU3BICKaHUs, CCIICKIINN U TeHHOM WHXCHCPHHU ITPOAYLCHTOB,
TEPMOJANHAMUYECKHE U KHHETHYECKHE 0COOCHHOCTH TIPOTEKAHUSI
(epMEHTATUBHBIX MPOIECCOB.

Ymers (Y): IpUMEHATH 3HAHUS O CYLIIHOCTH IIPOLECCOB
OnokaTanu3a U OMOMHTUOMPOBAHMS KU3HECATETHHOCTH
MHKPOOPTaHU3MOB-TIPOYIIEHTOB MPH NPOCKTUPOBAHUH
OMOTEXHONIOTMYECKUX OOBEKTOB; COBEPILIEHCTBOBATh
TEXHOJIOTHH OPOJIMIIBHBIX MPOU3BOJICTB U 0OOCHOBHIBATH
TpeOOBaHUS K UX BEJICHUIO.

Baaners (B): MeTogamu pacuera OTAEIbHBIX CTAANH (MHXEHEPHO-
TEXHUYECKUX, OPraHU3aIUOHHO-KOMMYHHUKATUBHBIX ) MTPH
MPOEKTHPOBAHNH OMOTEXHOJIOTHUECKUX OOBEKTOB HA OCHOBE
633OBBIX WHXCHECPHBIX U TEXHOJIOTMYCCKUX 3HAHUH.

Oobmenpodgeccuonannuas komnerenuusi OIK-5
Crioco6eH IKCILTyaTHpPOBaTh TEXHOJIOTHIECKOE 000PYIOBaHNE, BEITIONHATH TEXHOJIOTHIECKUE OTIEpaITHH,
YHpaBJIATh OMOTEXHOIIOTHYECKUMHA mpoueccaM, KOHTPOJIUPOBATH KOJINMYCCTBCHHBIC U KAYE€CTBCHHBIC

MTOKA3aTeNN MOTyYaeMON TPOTyKITHH.

HU-1onks Mcmonb3yer 3HaHus 00
OCHOBHOM U COBPEMEHHOM
IKCIIEPUMEHTAIILHOM 000PYI0BaHUU
JUTSI OCYIIECTBIICHHS paboT B 00IacTH
po(eCcCUOHAIBHOMN IESTEIbHOCTH.

3uarhp (3): TEeXHOIOTHH U 000pyJOBaHUE, IPUMEHSIEMBIE IS
MTOBE/ICHUS CeNIEKIINH, TITyOMHHOTO W TOBEPXHOCTHOTO
KyJIbTHBHPOBAHUS MUKPOOPTaHU3MOB, OMOKATaIIN3a U
OMOMHTHOMPOBAHUS UX JKU3HEACSTCIHHOCTH.

Ymets (Y): IpOSKTHPOBATH TEXHOJIOTHYECKUE TUHUN U
KOMMYHHKaIIMOHHOE 000PYA0BaHKE, HCIIONb3YEMOE B OpPOINABHBIX
MIPOM3BOJCTBAX.

Baaners (B): MmeTogamu pacueTa v moJg00pa OCHOBHOTO U
BCIIOMOTATENIBHOT0 000pyJ0BAaHUSI, IPUMEHSIEMOT0 B
(hepMEHTAaTHUBHBIX TEXHOJOTHAX MHUIIEBON OTPACIH.




HU-20nks JdeMoHCTpHUpYET HaBBIKH
paboThI C 00OPYAOBAHUEM, B TOM
YHUciie B TEXHOJIOTHYECKOM IOTOKE,
MIPHHAMAET PEIIeHHUS TI0 Oe30ImacHOMY
YIPaBIEHUIO TEXHOJIOTHUYECKUM
MTPOIIECCOM C IIEIBI0 00eCIICUeHUS
KauecTBa MPOYKIIMH;, KOHTPOJIUPYET
OCHOBHBIC TTaPaMETPhI
OMOTEXHOJIOTHUSCKHUX TIPOIIECCOB,
OCHOBHEBIC TEXHOJIOTHYECKHE
OTICpAIIHH.

3nats (3): mpaBWIIa SKCIUTyaTalliy ¥ 00CITY)KUBAHUS OCHOBHOTO U
BCIIOMOTaTeJILHOTO 000PYIOBaHHMSI, CIOCOOBI aBTOMAaTH3AIUU C
LIebE0 0€30IaCHOTO YITPaBICHUS OMOTEXHOIOTHUECKUMHU
MPOLIECCaMHU B MUIIIEBON OTPACIH.

YwMmeth (Y): HCIIOJIB30BaTh CPEACTBA aBTOMATU3ALIUH JIJIS
6e3onacHoro 1 3(h(eKTUBHOTO YIPaBIECHHS TPOLIECCOM OPOXKECHUS
IIPY TPOU3BOICTBE MUIICBON MPOITYKITUH.

Baaners (B): MeTogaMu opraHu3anyy NpoOU3BOICTBEHHOTO
rporecca OpOAMILHOTO MTPOU3BOICTBA, B TOM YHCJIEC B HENPEPHIBHOM
MIOTOKE, C IIEIbI0 00CCIICUCHHSI KaueCTBa MPOTYKITHH.

HN/-3onks JeMoHCTpHpyeT HaBBIKH
3KCILTyaTallii COBPEMEHHOM
SKCIEPUMEHTAIbHON Hay4HO-
HCCIIEI0BATENIbCKON TEXHUKH U
COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyIOBaHUS ISl OCYIIICCTBICHUS
OMOTEXHOIIOTUIECKHX TPOIIECCOB;
MIPOBOJIUTH OIICHKY, aHAIH3 U
WHTEPIIPETALNIO TTOTyYSHHBIX B
pe3yiibTaTe OMOTEXHOIOTHYSCKUX
MPOIIECCOB JTAHHBIX.

3narb(3): METOIBI KOHTPOJIS M JUAarHOCTUKU 3PPEKTUBHOCTH PabOTHI
TEXHOJIOTMYECKOI0 000py10BaHUsI OMOTEXHOIOIHYECKOTO
IIPOM3BOJCTBA; METObI aHATIM3a U MHTEPIIPETALNU JaHHbBIX B
KOHTPOJIbHBIX 3KCIICPUMEHTAIBHBIX OIbITAX.

Ymern(Y): 3KCITyaTUpOBaTh COBPEMEHHYIO HAYYHO-
HCCIIEI0BATENbCKYIO TEXHUKY U COBPEMEHHOE TEXHOJIOIHYECKOE
000pyZIOBaHHE AJISI OCYIIECTBICHHUSA OMOTEXHOJIIOTHYECKUX IPOLIECCOB;
Baapers (B): MmeTogamu sKCIUTyaTanuu 000pyIOBaHHS U
TUATHOCTHKH () (HEKTUBHOCTH €r0 padOTHI C TPUMEHEHHEM
COBPEMEHHOW KOHTPOJBHO-U3MEPUTEIBLHOMN annapaTypsl.

Ipodeccnonannnas komnerennus MMK-1.
Crioco6eH pyKOBOAUTH TEXHOJIOTHYECKUMH MpOIlecCaM B paMKax MPUHATON B OpraHU3allui TEXHOJIOTHH
MPOM3BOCTBA OMOTEXHOJIOTMICCKON MPOAYKIIMU TSI MUIIICBON MPOMBIILICHHOCTH.

HU-1pg; Ucnonw3yer 3HaHus 0
TEXHOJIOTHYECKHUX TPOIIECCax
OMOTEXHOJIOTHUECKON TIPOTYKITUH
JUTS TIMIIIEBOM MPOMBIIIJIEHHOCTH B
po(hecCUOHAIBHOMN JeSITEeIbHOCTH

3uath (3): MOpHOIOrHI0O MUKPOOPTAHU3MOB U CIIOCOOBI HX
NPUMEHEHUs] B IPOLEcCce MPOU3BOACTBA KUCIOMOJIOYHOM, JTUKEPO-
BOJIOYHOM U CIIMPTOBOM MPOTYKLINH.

Ywmers (Y): ynpaBisiTe OMOTEXHOJIOTHUECKHMMHU IPOLIECCAMU C
y4eTOM (PU3UKO-XUMHUYECKHX (PAKTOPOB, BIUSIOIINX HA POCT U
METab0IM3M MUKPOOPraHU3MOB.

Baapgers (B): TexHONMOTHAMHE yTIpaBIeHUS OMOTEXHOITHUECKUMHU
MpOIIECCAaMH Ha OCHOBE UCIOJIb30BAHUS KUBBIX OPTaHU3MOB U UX
CHCTEM B IpOlIecCe MPOU3BOACTBA MUIIEBON MPOILYKITHH.

HU-2px; AHanm3upyeT CBOWCTBA
CBIPBS U TTONTypabpUKaTOB,
BIIMSIOIIME HA ONTUMHU3AIHIO
TEXHOJIOTHYECKOT0 Tpoliecca B
paMKax IPUHATON B OpraHu3aluu
TEXHOJIOTHH IPOU3BOACTBA
OMOTEXHOJIOTUYECKON TIPOTYKIIUH
JUIs1 TIMLIEBOM MPOMBIIIJIEHHOCTH

3HaTh (3): OCHOBHBIE BU/IBI U XapaKTEPUCTHUKHU CHIPbA,
MPUMEHSIEMOTO B TIPOU3BOJICTBA OMOTEXHOIOTUIECKOHN MPOILYKIIHU B
MUIIEBOI OTpaciu.

Ymers (Y): aHaNM3UPOBATH CBOWCTBA CHIPhSI U Oy (PaOpHUKaTOB,
BIUSIONINE HA ONITUMH3AIHIO (PEePMEHTATUBHBIX MPOIIECCOB MPU
MIPOM3BO/ICTBE MHUILICBOM MPOAYKIHH.

Baaners (B): mabopatopHsIMH METOAAMH aHAN3a KQ4eCTBA CHIPhSI U
1oy (abpHKaToB € LeJbl0 ONTHMHU3AIMU IPOLIECCOB IIPOU3BOICTBA
MUIIEBON OPOTyKIIMH.

N -3nk; demoHCTpUpYET HAaBBIKH
BJIaJICHHUS TEXHOIOTUYECKUMHU
nporeccaMu OMOTEXHOIOTHUECKON
MPOAYKIHMH AJIS TUIIEBOH
MPOMBIIIJICHHOCTH B
po(eCcCUOHAIBHOMN IEeSTEIbHOCTH.

3uats (3): npaBuiia OpraHu3aluy U BEACHUS TEXHOJIOIMUECKUX
MIPOLIECCOB B CHIPOACIINHU, IPOU3BOJICTBE MKBA, CIIUPTA U BUHA;
(hepMeHTaTUBHBIC TEXHOJIOTHH ITPH MTPOU3BOACTBE OHOIOIMUCCKH-
AKTUBHBIX BEILIECTB;

Ymets (Y): opraHn3oBaTh TEXHOJIOTHIECKUH TIPOIIECC TIPOU3BO/ICTBA
MUTIIEBOH MPOXYKIINK Ha OCHOBE OMOTEXHOJIOTHIECKUX METOIOB.
Baapers (B): npuHMnaMy u npuemMamu opraHu3ayy
TEXHOJIOTHYECKHX TIPOIECCOB B TIPOMU3BOJICTBE MUIIIEBON MPOTYKIIHH
Y TIUIIEBBIX JT00aBOK METOJaMH OMOTEXHOJIOTHH.

[podeccnonanbuas komnerenuus [MK-2
Crioco6eH ynpaBisIiTh KA9€CTBOM, O€30TIaCHOCTHIO M TPOCIICKUBAEMOCTHIO
MPOU3BOACTBA OMOTEXHOJIOTUICCKON MPOAYKIIUH JIJIS ITUIIEBOM MTPOMBIIUICHHOCTH.

NA-1pk, demoHCTpHpPYET HABBIKK
IIPOBE/ICHNsI OLICHKU UM aHaJIM3a

3uaTh (3): HopMaTnHO-3aKOHOAATENBHYIO 033y TIO
PETYJIMPOBBAHUIO K 0€30TIACHOCTH U Ka4eCTBa




KadecTBa CHIPhS M MAaTEPHUAIIOB B
MPOU3BOCTBE OMOTEXHOJIOTUIECKON
MPOAYKIIMY Ha OCHOBE 3HAHUI
HOPMATHBHO TPaBOBBIX aKTOB,
JIOKQJIBHBIX aKTOB U METOAMYECKHUX
MaTepHUaIOB, PErIaMEHTUPYIOLIUX
Ka4eCTBO OMOTEXHOJIOTHYECKOM
MTPOIYKIIHH.

OMOTEXHOIOTUYECKON MPOAYKIINHU B MMUIIEBOW MTPOMBIIUICHHOCTH.
Ymetsb (Y): IpoBOAUTE JIAOOPATOPHEIE HCCIIEIOBAHMUS TI0
MOKa3aTeJIIM KadyecTBa U 0€30IaCHOCTH ChIPhsI U TOTOBOM MUIIICBOH
MPOAYKIINH.

Baaners (B): HaBbIkaMu IPUMEHEHUS CTAHAAPTOB, MPABUI U
METO/JIOB T10 YIIPaBIEHUIO 0€30IaCHOCTHIO M KauecTBa
OMOTEXHOIOTUYECKON MIPOAYKITNH B MMAIEBON MTPOMBIIUICHHOCTH.

NA-2pk; JdeMoHCTpUpYET HABBIKU
IIPOBECHUS KOHTPOJIS IapaMETPOB
IIPOM3BOJCTBEHHOI'0 000PYIOBaHNS,
COCTOSIHUSL KOHTPOJIBHO-
U3MEPUTEIILHBIX CPELCTB U
CBOEBPEMEHHOCTH MX
MIPENCTaBICHUS IS
rOCy1apCTBEHHON MOBEPKH.

3nartb(3): craHmapThl, yCTaHABIMBAIOIINE MOPSIOK MPOBEACHUS
MTOBEPKH 1 KATHOPOBKH CPEICTB H3MEPEHUH, aTTeCTallul
UCTIBITATEILHOTO 000PYAOBaHNSI.

YmMmers (Y): oprannzoBath pabOTHI 0 METPOJIOTHUECKOMY
obcyxuBanuio cpeact mmepenuii (CH1) u n3MepuTensHOTo
000pyI0BaHMsI, CBOEBPEMEHHO MPEACTABIISATH JOKYMEHTAIHIO IS
rocygapcrBeHHou noBepku CH.

Baaners (B): npaBiiaMu mpoBeCHUs TOBEPKHU (KaTHOPOBKH)
MPOM3BOJCTBEHHOT'O M J1a00PaTOPHOTO 000pyIOBaHUS.

HU-3nk; Ucnomwsyer 3HaHUSA O
MPaBUIIAX IPUEMKH CHIPbS,
MaTepUasoB U JIA0OPaTOPHO-
AQHAJTMTUYECKOTO0 000PYIOBaHHS,
METO/aX M CPEJICTBAX MPOBEJACHUS
aHalu3a, yCTpONCTBE U MpaBUiIax
OKCILTyaTalli OCHOBHBIX CUCTEM U
MPOU3BOJICTBEHHOT'O 000PYI0OBAHHUS
B OMOTEXHOJIOTUYECKON
OpraHM3alUY TIPU aHATTN3E
COOTBETCTBHS KauecTBa
OMOTEXHOJIOTUUECKON TPOYKIIUH U
OLICHMUBACT MOTCHIHNAJIIbBHBIC PUCKHN
CHIDKEHUS KaueCTBa.

3uartb (3): OpaBuiia BXOJHOTO KOHTPOJISI KAUECTBA MOCTYMAOIIETO
CBIPbsI, POCIIEKUBAEMOCTH MPOAYKIIMH B TEXHOJIOIMYECKON LIENU
MIPOU3BOACTBA OMOTEXHOIOTUIECKON TIPOAYKIINH;

Ymets (Y): opranu3oBaTh CUCTEMY BXOJIHOTO, OTIEPALIMOHHOTO U
BBIXO/IHOTO KOHTPOJISI KA4eCTBa MPOTYKITUH Ha
OMOTEXHOIOTHYECKOM MTPOU3BOJICTBE.

Baaners (B): HaBpIkaMu HaJyIeKalei OpraHu3auu
OMOTEXHOIOTUIECKOTO IPON3BOJICTBA C YIETOM IMOTEHIINATHHBIX
PHUCKOB CHIDKEHUS €€ KauecTBa.

IIpodeccuonanbuas komnerenuus IK-4
CriocobeH pa3pabaThiBaTh CHCTEMY MEPOIPHUITHMN 10 TOBBIIIEHUIO S3P(PEKTUBHOCTH TEXHOJIOTHUCSCKUX
MPOIIECCOB MPOM3BOJICTBA OMOTEXHOJIOTHUSCKON MPOIYKIIUH [T MTUIEBON MPOMBIIIIICHHOCTH

HU-1pxs Ucnionp3yer 3HaHUS O
CHCTEME MEPOIIPUSITHH 110
MOBBIIICHHTO () (HEKTUBHOCTH
TEXHOJIOTHYECKUX TIPOIIECCOB
MPOU3BOJICTBA
OMOTEXHOJIOTUYECKON TPOTYKIIUH
JUISL TIMIIEBOM MPOMBIIIITICHHOCTH

3nath (3): OCHOBHBIC IPUHITUIIBI U MTOIXO/IBI OIITUMH3AITUN
TEXHOJIOTHYECKUX MPOIECCOB B IPOU3BOJICTBE OMOTEXHOIOTHIECKON
MPOAYKIIHH.

YMmets (Y): npuMeHSITh HUPPOBBIE TEXHOJIOTHU B cOOPE U aHAIN3E
MacCHBOB MH(OPMAITUH O TIPOU3BOJICTBE, pa3padaThiBaTh U
BHEJIPATH MEPOTIPUSATHS, HAITPABIICHHbIC HA TTOBBIIICHAN

3¢ (eKTHBHOCTH M Ka4eCcTBa MPOAYKIIHH.

Bnapers (B): HaBbIkaMu pa3paOOTKH TEXHOJIOTHIECKHX KapT IO
MOBBIICHHIO () (HEKTUBHOCTH ITPOU3BOACTBEHHBIX IIPOIIECCOB B
MUILEBOUN OTpaciu.

N-2nk4 JeMoHCTpUPYET CHCTEMY
3HAHWI 0 MOJIETMPOBAHUU
TEXHOJIOTHYECKHUX MPOLECCOB IS
MOBBIIIEHHUS Y3PPEKTUBHOCTH
MIPOU3BOJICTBA
OMOTEXHOJIOTHUECKON TPOSYKLIUH
JUTSL TIMIIEBOM MPOMBIIIJICHHOCTH

3uaTh (3): mporpaMMHBIE CPECTBA U TEXHOJIOTUH, IPIMEHSEMBIE B
MOJIEJTMPOBAHUH OMOTEXHOIOTHIECKHIX MPOIIECCOB;
TEXHOJIOTMUYECKUE 3TAIbl U UX B3aUMOCBSI3b B IIPOU3BOJICTBE
MUILEBON HPOTYyKIIUH.

YmMmers (Y): BEIOUpATh U NPUMEHATH METOIBI MOACTUPOBAHUS IS
pelIeHns] KOHKPETHBIX 3a/1a4 B IPOU3BOICTBE, aHAIM3UPOBATh U
WHTEPIPETUPOBATH PE3YNHTATHl MOACTHPOBAHMS TEXHOIOTHUECKUX
MIPOLIECCOB, IPOTHO3UPOBATh U3MEHEHNUS B TEXHOJIOTHYECKOM
MIPOLIECCE HA OCHOBE MOJEIIEH.

Bnaners (B): TexHONMOrMAME pa3pabOTKH MOJICICH
TEXHOJIOTHUECKUX MPOLECCOB OMOTEXHOIOTMIECKOTO
IIPOU3BOACTBA, HHCTPYMEHTAMH ONTHMH3ALNN U ITOBBIIICHUS
5¢$EeKTUBHOCTH MPOU3BOJICTBA HA OCHOBE MOJICIHPOBAHHSI.

N JI-3 ks DPPEKTUBHO HCHIOTB3YET

3natsb (3): mporpaMMHEIE CPEACTBA I MOACITUPOBAHIS M aHATTHN3a




CUCTEMY 3HAHUH O MOACIIUPOBAHUN IMPOU3BOJACTBCHHBIX ITPOIECCOB, KIIFOUEBBIC ITIOKA3aTCIIN

TEXHOJIOTHYECKHUX MTPOIIECCOB IS addextuHOCTH (KPI) OMOTEXHOTOTHUECKHUX TIPOIIECCOB,
MOBBIICHHS () (HEKTUBHOCTH PErIIaMeHTUPYIONINE CTAHAAPTHl 1 HOPMATUBHBIC aKThI,
MIPOM3BOJICTBA Kacaroluecst MOICTHPOBAHHS U TIPOU3BOICTBA POIYKITUH B
OMOTEXHOJIOTUYECKON TPOTYKITHH MUIIEBON POMBIIIJICHHOCTH.

JUTISL TIMIEBOM MPOMBIITUIEHHOCTH Ymets (Y): pa3zpabaTeiBaTh M HCIIOIH30BATh MATEMATHICCKUE 1

KOMITBIOTEPHBIE MOJIEIH TEXHOJIOTHIECKUX MPOIECCOB, OMPEIENIATh
KPUTHYECKUE TTapaMeTphl IPOIECCOB U HAXOUTD ITyTH UX
ONTHMH3AILINHY, HHTETPUPOBATH PE3YIbTaThl MOJEINPOBAHUS B
CHCTEMY YIIpaBJICHHS MPOU3BOJCTBEHHBIMH MPOIECCaMHU.

Bnapers (B): HaBplkaMu aHalIM3a JaHHBIX U paOOTHI C
COBpPEMEHHBIM IIPOTPAMMHBIM 00€CIIeYeHHEM ISl MOJEeITNPOBaHUS,
TEXHOJIOTHSIMH ONITUMHU3ALIUSMU | MOBBIICHHUS 3 (DEKTUBHOCTH
MIPOM3BOCTBA C MCIIOIB30BAHNEM PE3YIIHTaTOB MOACTHUPOBAHIIS,
HaBBIKaMHU KOMaHIHON paOOTHI U BHEAPEHUS pa3paboTaHHBIX
pelieHuil B IpOU3BOJICTBEHHBIC MPOIIECCHI.

2. leau v 321244 OCBOEHUS YUeOHOM TMCHMIIMHBI, MECTO TUCHHUILINHBI B
crpykrype OIIOII BO

Huctmmumna «TexHonorus pepMeHTaTUBHBIX M OPOAMIBHBIX IPOU3BOJICTBY OTHOCUTCS K
00s13aTeIbHON YaCTH OCHOBHOH NMPO(eCCHOHAIBHON 00pa30BaTeIbHOM MPOrPaMMbI BBICIIETO
obpazoBanust 19.03.01 «buorexnomorus», npoduiab « BHOTEXHOIOTHS MUIIEBBIX TPOU3BOJICTB.

Heanb: popmupoBanue 0OMIEKYIBTYPHBIX U MPO(ECCHOHATBHBIX KOMIIETCHIINH, HEOOXOJUMBIX
IS pealu3allid  MPOU3BOJCTBEHHO-TEXHOJIOTMYECKOH, AKCIIEPUMEHTAIbHO-UCCIEA0BATENbCKOM,
OpraHM3alOHHO-YIIPABICHYECKOM, PACUETHO-TIPOSKTHOM eI TEIILHOCTH.

3agayamMu JUCHMIJIMHBI ABJIAETCH H3yUYeHHe:

B ocHOBHBIE 331241 JUCIUIUTMHBI BXOJUT:

— (¢dopMHpOBaHHE 3HAaHUH O OHMOTEXHOJOTHYECKHMX OCHOBaX OpOAMIBHBIX MPOU3BOJICTB
METOAAX W3bICKaHMS, CeNEeKIMH W TEHHOM WH)XEHEpUH MPOAYLIEHTOB; TEPMOJUHAMUYECKHX U
KHHETHYECKUX OCOOCHHOCTEH, NPAKTUYECKHX NPUEMOB (YHKIMOHUPOBAHUS OHOCHCTEM C
3G GEKTUBHBIM TOJTYYEHHEM OMOTEXHOJIOIMYECKMX MPOAYKTOB OpOXKEHHS B HYKHOM KOJIMYECTBE U
3aJJaHHOTO KaueCTBa;

— OCBOEHHME YMEHUH HCIOIb30BaHMs B POPECCHOHATIBHOMN 3KCIIEPUMEHTAIbHONCCIIEA0BATENLCKOM
U TPOU3BOJICTBEHHO-TEXHOJIOTUYECKOH JIESITEIHHOCTH 3HAHWM W TOHATHH  OMOTEXHOJIOTHUH
OpOIWIIBHBIX MPOU3BOJICTB — METOJOB XPaHEHUs, CEJIEKLUUH, TIyOMHHOTO U IOBEPXHOCTHOTO
KyJIbTUBUPOBAHHMSI, HCIIOJIB30BaHMS SIBICHUI OMOKaTamn3a 1 OMOWHTUOMPOBAHUS KU3HEACATEIIEHOCTH
MHUKPOOPIaHU3MOB-TIPOJYLIEHTOB; pa30UpaTbCsi B CYITHOCTH OMOXUMHUYECKUX U MUKPOOHOIOTMYECKHX
MPOIIECCOB, HCIIONIB3YEMBIX B OpOIMIBHBIX TPOM3BOJCTBAX; pPa3padaThIBaTh TEXHOJIOTHYECKUE
nporecchl 1 000CHOBBIBATH TPEOOBaHUS K UX BEACHUIO.

— nproOpeTeHre HaBBIKOB IKCTIEPUMEHTA M PACUETHBIX METOJIOB IPH CTAHAAPTHBIX HCIIBITAHUSIX U
OLIEHKE CBOMCTB OMOTEXHOJIOTHYECKUX CUCTEM B OPOIMIIBHBIX POU3BOACTBAX; METOJAMU BEACHUS
TEXHOJIOTUIECKUX MPOIECCOB TPOU3BOJICTBA MPOAYKTOB OPOKEHHUST PACTHTEIHHOTO CHIPhS;
COBPEMEHHBIMU METO/IaMU OLIEHKH CBOMCTB CBHIPhS, 10J1y(hadpHUKaTOB U KayecTBa TOTOBOM MPOAYKIIUY;
METOAMKON pacuéra pepMEeHTATOPOB; METOAAMHU POBEICHHS aHAIN30B (MCIBITAHH) HA COOTBETCTBUE
MIPOU3BO/ICTBEHHBIX IITAMMOB U MPOIYKIIUU YCTAaHOBJICHHBIM TPEOOBAHUSIM.

3. O0bem y4eOHOI JUCUMIIMHBI B 324e€THBIX ¢IHHUIAX C YKA3aHUEM KOJIUYeCTBA
aKaJeMH4YeCKUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4arImnxcs ¢
npemnoaasaresieM (M0 BUAAM Y4eOHBIX 3aHATHIH, TEKYIIHI U IPOMEKYTOYHBIH

KOHTPOJIb N0 JUCHHUILUIANHE) U HA CAMOCTOATEIbHYI0O Pa00Ty 00yYAOIINXCS

3.1 OuHo-3a04Has popma 0OyueHUs
\ Bug yae6Ho# paboThl \ CeMecCTp \
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4acoB 144
AynuTopHas (KOHTaKTHasi) pabora, 4acoB 24,3

B T.4. 3aHATHUS JEKIMOHHOTO THIIA 8
3aHSTHSI CEMUHAPCKOr0 TUIIA 16
MIPOMEKYTOUHAST aTTECTAIIHS 0,3
CamocrosiTesibHast paboTa 00y4arOIIMXCs, YaCOB 110,7
KoHTpoJb (camocTosiTeIbHAS/KOHTAKTHAS) 9
By npome:KyTo4HON aTTeCTaluy JK3aMEH

4. Coneprxxanue JMCUMILVINHBL, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesnam) ¢
YKa3aHHEM OTBeJICHHOT0 HA HUX KOJIMYeCTBA aKaJleMUYeCKMX YaCOB U BU/I0OB

Y4eOHBbIX 3aHATHH
4.1 Ilepeuenv pazoenose OucCUUNIUHDL

C YKazanuem mMpyooemMKoCmu

ayoumopHoi (KOHmMaKkmHoil) u camocmoamenvHoil padomeol, 6U008 KOHmMpoJel u

nepeduni Komnememmﬁ
OuHo-3a0uHas hopMa oOyueHus

TpynoeMKOCTb, 4aCOB Kon
HanmeHosa-
B TOM YHCJIC e KOMIIETCH
HanmeHnoBaHue pa3znenos U TeM ayIUTOPHOU 14071
BCETO .. | camocrosiTenpH | OLIEHOYHOI'O
(KOHTaKTHOM ) N
0¥t paboTHI CcpencTBa
paboTHI
Paznen 1.Muxkpod.iopa OIIK-4
MPOAYKTOB MUTAHMS U BUIBI 44 6 38 OIIK-5
OpoO:KeHUs1 HA IPOU3BOACTBE
1.1. Muxkpodiiopa npoaykToB
Pouiopa 1oLy 14 2 12
NIUTAHUSA IIpe3enranus,
1.2. BpoxoxeHue u ero BUIBI U Tecr
MIPUMEHEHHUE B IMHIIEBON 14 2 12
TEXHOJIOTHH
1.3. Mukpobuonoruieckue
P y 16 2 14
OCHOBBI ITUIIEBBIX TEXHOJIOTUH
Pazpnen 2. Texnosuorus OIIK 4
KHCJIOMOJIOYHBIX MPOAYKTOB. 44 8 36 OIIK 5
TexHosorus x;ieda u KBaca
2.1. 3akBacKu 151 MOJIOUHOT'O
3 A 22 4 18 [Ipe3enTarnus,
OpOOKEHUS
Tecr
2.2. CrnupToBoe u
MOJIOYHOKHCIIOE OpOYKCHHE. 29 4 18
TexHoIOTHSA TPOU3BOICTBA
KBaca
Paznen 3. Texnonorus OIIK-4
NMPOU3BOACTBA BUHA, THBA U 46,7 10 36,7 OIIK-5
YKCyca, CHUpTa
3.1 TexHonoruueckas
XapaKTEPUCTUKA BUHHBIX 15 4 12
o IIpesenTanns,
JPOsOKen
3.2 TexHOn0TUsI IPOU3BOJICTBA Tecr
) 15 3 12
BHHA U MHBA
3.3 TexHOIOTHS IPONU3BOJICTBA
yKCyca U ciupTa 16,7 3 12,7
Hroro 3a cemecTp 134,7 24 110,7
IIpomesxyTouHas aTTECTALUS 9,3 0,3 9 OIIK-4




OIIK-5

UTOI'O no qjucuunjimHe 144 24,3 119,7

4.2 Cooepotcanue oucuyuniunsl no pazoenam

Pasznes 1. Mukpodgiopa npoayKToB NUTAHUA U BUIAbI OPOKEeHUSI HA MPOU3BOICTBE

Hesapb : u3ydnth OMOTEXHOJIOTHYECKUE OCHOBBI OpOAMIIBHBIX IMPOHM3BOJACTB — METOJNAX HW3BICKAHWS,
CeNIEKUMM M TEeHHOW WHXEHEPUH NPOLYLEHTOB; TEPMOJMHAMHUYECKUX W KHHETHYECKHX OCOOCHHOCTEH,
MPaKTUYEeCKUX MPUEMOB (PyHKIMOHUpOBaHHA OHOCcHCTEM C 3((PEKTHUBHBIM MOTyYEHUEM OMOTEXHOJIOTHYECKUX
HPOIYKTOB OpO’KEHHMS B HY)KHOM KOJIMYECTBE M 33JaHHOTO KaueCTBa,

3amaun:

- (hopMupOBaHHE 3HAHUHN O OMOTEXHOJIOTHIECKUX OCHOBAX OpOIUILHBIX TTPOU3BOJICTB

- METOJIaX U3bICKAaHMS, CEJICKIINN M TEeHHOW MHKEHEPHHU TIPOTYLIEHTOB

-TePMOJNHAMUYECKAX W KWHETHYECKUX OCOOEHHOCTEH, MPaKTHYECKUX MPHEMOB (HYHKIMOHUPOBAHHUS
orocucteM ¢ 3PPEeKTUBHBIM MOTYICHHEM OHOTEXHOIOTUIECKIX MPOJAYKTOB OPOXKEHHS B HY)KHOM KOJIMYECTBE U
3aJaHHOTO KAa4eCTBa;

-U3YYUTh OTIMYHUTENbHbIE OCOOCHHOCTH OpOOMIBLHOTO Ipolecca W TUMBI OpokeHWHd. OCHOBHBIE
MHUKPOOPTaHU3MBI OPOJUIEHOTO IPOU3BOACTBA.

-XapaKTEePUCTUKA OCHOBHOTO BU/IA CHIPBSI ISl OPOJMIIBHBIX POLIECCOB.

-UCTOPUA BOSHUKHOBCHUA ITMBOBAPCHUA U BUHOACTIUAA.

-3HaYeHUE OPOAMIBHBIX MPOIECCOB B HAPOIHOM XO3SHCTBE.

-ZeTanbHass OMOXMMHUYECKass XapaKTePUCTHKA CBIPbS ISl OpOAWIBHBIX IPOHM3BOJICTB (3€pPHOBEIC
KyJIbTYPBI, XMEJb H.T.J. ).

-“3y4eHne MOp(OIOrui MUKPOOPTaHU3MOB, OCYIICCTBIIONINX MPoIecchl OpokeHus. BiusHue Gpusnko-
XHMUYeCKUX (PaKTOPOB Ha POCT U MeTabOIU3M MUKPOOPTaHU3MOB

IlepeyeHb y4eOHBIX 3JIeMEHTOB pa3jena: OTInuuTelIbHbIe 0COOCHHOCTH OPOIHIBHOTO pOLiecca.
OTtan4uTenbHBIE 0COOEHHOCTH OPOIHIIBHOTO Tporiecca. Tumbl OpoxkeHuid. OCHOBHBIE MUKPOOPTaHU3MBI
OpOIMIILHOTO POU3BO/ICTBA. XapaKTEPUCTHKA OCHOBHOT'O BUJIA CHIPhS JUIsl OpOIUIIBHBIX MTpolieccoB. Mcropus
BO3HHKHOBEHHUS TMBOBAPEHUS U BUHOJIENNS. 3HaAYeHHE OPOAUIBHBIX TPOLIECCOB B HAPOIHOM XO3SHCTBE.
JeranbpHast OMOXUMHYECKasi XapaKTEPUCTUKA CBHIPBS JUTsl OPOIMIIBHBIX IIPOM3BOICTB (3€PHOBBIE KYJIBTYPHI,
XMeJb U.T.J. ). 3ydeHne Mop(oIorut MEKpOOPTraHU3MOB, OCYIIECTBIISIOIINX MTPOIIECCHl OpoxkeHus. Biusaue
(GU3NKO-XUMHUECKUX (PAKTOPOB HA POCT U META0OIH3M MUKPOOPTaHU3MOB.

1.1. Mukxpogropa npooykmoe numanus
OtnnuuTenbHBIE 0COOEHHOCTH OPOIHIIBLHOTO Tporecca. OTInYnTeIbHbIE 0COOEHHOCTH OPOIHIBHOTO
nporiecca. Tumbl OpoxeHuil. (OCHOBHBIE MHKPOOPTaHU3MBI  OpPOJUIBHOTO  TPOHM3BOCTBA.
XapaKkTeprucTuKa OCHOBHOTO BHA CBIPBS JUIsl OPOIMIIBHBIX ITPOIIECCOB.

1.2. IIpoueccovr memaboruzma y MuKpoopzanusmos.

OCHOBHBIE MHUKPOOPTaHU3MbI OpPOJHILHOTO MPOU3BOJCTBA. V3yueHne MOp(hOIOrHH MHUKPOOPTaHU3MOB,

OCYIIECTBIISIFOIIUX TPOLIECCH OPOKEHUS
1.3. Mukpoobuonozuueckue 0cnosbl NULYESHIX MEXHONO2UIL
Uzyuenre MOpQOIOTHN MUKPOOPTaHU3MOB, OCYIIECTBIISIONINX MPOIecChl OpoxeHus. Brusaue Gusnko-
XMUMHUUYECKHX (PaKTOPOB HA POCT U METa00JIN3M MUKPOOPTaHHU3MOB.

Paznen 2 TexHo10rusi KMCJIOMOJIOYHBIX MPOAYKTOB. TexHoorus x;aeda u KkBaca.

Heﬂb: HN3YyUYCHUC HUCIIOJb30BaHUSA B HpO(bCCCHOHEU'ILHOfI 3KCHepI/IMCHTaJ'IBHOHCCHGHOB&TGHBCKOﬁ n
HpOI/IBBO,Z[CTBeHHO-TeXHOJIOFH‘lGCKOﬁ ACATCIAbHOCTH 3HAHUU U MOHATUH OMOTEXHOJIOTUH 6pO,Z[I/I.]'II)HBIX
IMpOU3BOJACTB — MCTOAOB XpaHCHUA, CCICKIHNU, FJ'Iy6I/IHHOFO U TIOBEPXHOCTHOI'O KYJIbTHUBHUPOBAHMUA,
WCIIOJIL30BaHUs SIBJIIEHWH OWOKaTalnM3a | 6I/IOI/IHI‘I/I6I/IpOBaHI/I$I KUBHEACATCIIBHOCTU MUKPOOPraHU3MOB-
MNpOAYLICHTOB, p8,36I/IpaTBC$I B CYHIHOCTH OMOXMMHYECKUX U MI/IKpO6I/IOHOFI/ILICCKI/IX MponeccCCoB, UCIIOJIB3YEMbIX
B OpOAMJILHBIX MPOM3BOJICTBAX; pa3padaThIBaTh TEXHOJOTHUYECKHE MTPOLIECCH 1 00OOCHOBBIBATH TPEOOBAHUS K UX
BEJICHHUIO

3agaumu.

'HPOI/BBO}ICTBO IIMBa. Knaccncbmcaunﬁ n OICHKa KadcCTBa IIMBA. I[pO)K)KI/I, HUCMOJIB3YCMBIC JIA
MMpou3BOJCTBA IIMBA. OCHOBHBIC MOKA3aTEIIM ITMBHBIX ﬂpoxcx(eﬁ. XapaKTepI/ICTI/IKa ChIpbs, HCIOJB3YCMOI'O B



MUBOBapeHUHU. XapaKTEpPHCTHUKA COJIOJIa, KaK OCHOBHOTO CBIPhS I Mpou3BojAcTBa mwmBa. (OCHOBHAS
XapakTepucTuka xmens. HeoOxonumele TpeOoBaHUs, NMpeAbABIsEMble K KAa4eCTBY BOJIBI MPH MPOU3BOJICTBE
nuBa. Pa3nmdaHbie cnocoObl MPUTOTOBICHHS 3aropa MpH Mpou3BoAcTBe muBa. OCHOBHBIE (hepMEHTHBIC
Mperaparsl, UCMOb3yeMble B MUBOBapeHNH. OCHOBHBIE CTAIUU TEXHOJOTMH NPOW3BOACTBA NHBa. OCHOBHAA
XapakTeprCcTUKa Mpolecca MacTepu3auuy Ipyu Npou3BoAcTBe nuBa. OCOOCHHOCTH TEXHOJIOTUH MPOU3BOJICTBA
temHoro nuBa. [lopoku m OGone3Hu roTtoBoro muBa. OCHOBHBIC CaHMTAapHO-TMIHEHWYECKHE TpeOOBaHUS B
pon3BoACTBe MuBa: OnpeneneHne KauecTBa ChIPbs I TUBOBAPEHIIS.

-IIponsBoacTBo kBaca: OCHOBHBIE BHIBI KBaca M WX XapaKTEpUCTHKA. JIpOXKH U MOJIOYHOKHCIIBIE
OakTepuu, TpPUMCEHSEMBbIE M TPOM3BOACTBA KBaca. XapaKTEPHCTHKA MAPOXOKEH, MCHOIB3YeMBIX Ui
MPOM3BOJCTBA KBaca. XapaKTEPHUCTHUKA CHIPhS W TPeOOBaHUS, MPEABABISEMBIE K CBHIPHIO JJISi MPOWU3BOACTBA
xJIeOHOTO KBaca. XapaKTepUCTHKA SIMEHS,

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:
2.1. OcHOBHBIE OKA3ATEH MUBHBIX APOKIKEN.
XapakTepuCTHKa CBHIPbS, UCIOJIB3yEMOTO B MHBOBAPEHMU. XapaKTEPUCTHKA COJOJA, KaK OCHOBHOIO
CBIPBS ISl IPOU3BOACTBA MBa. OCHOBHAS XapaKTEPUCTHKA XMEISL.
2.2. CnuproBoe U MOJIOYHOKHCII0e Oposkenne. TexHo0rusi NpoM3BOACTBA KBaca
Pa3ngen 3. TexHosiorusi npon3BoacTBa BUHA, IMBA, YKCYCa, CIHPTA

Iesb — nproOpeTeHne HaBBIKOB IKCIIEPUMEHTA U PAaCYETHBIX METOI0B IIPU CTAHIAPTHBIX UCTIBITAHUSIX
U OILECHKEC CBOWCTB 6I/IOTGXHOJ'IOI‘I/I‘-I€CKI/IX CUCTEM B 6p0I[I/IJ'II>HI)IX IMPOU3BOACTBAX; METOAAMHU BCIACHUA
TEXHOJOTHYECKUX TPOIECCOB IMPOM3BOJCTBA MPOMYKTOB OPOXKEHHS PACTHTEIHHOTO CHIPBS; COBPEMEHHBIMHU
METOJIaMHU OIIEHKH CBOMCTB CHIPHS, MONy(aOpHKATOB W KayecTBa TOTOBOW MPOIYKIMH, METOAWKON pacdéra
(hepMEHTATOPOB; METOJIAMH TPOBEICHUS aHAIU30B (UCIBITAHUI) HAa COOTBETCTBUE IPOU3BOJICTBECHHBIX
IITAMMOB ¥ TIPOYKIINH YCTAaHOBICHHBIM TPEOOBAHUSM.

3agaum:
-OO011Me MPUHIIMITEI TEXHOJIOTHH POU3BOJICTBA CIIHPTA.
-TexHosorust Mpou3BOJICTBA CIIUPTA U3 MEJIACCHI.
-DepMeHTHBIE TIPENapaThl, HCTIOIL3YEMbIE IPH TTPOU3BOJICTBE CITUPTA.
-OCHOBHAs XapaKTEPUCTHKA ChIPbS, UCIOJIb3YEMOTI0 I MPOU3BOACTBA CIIUPTA U JIMKEPOBOAOUYHBIX
HU3ICITNH.
-TexHosorust mpou3BOICTBA JIMKEPOBOJAOYHBIX U3ETUM.
-CpaBHUTENBHBIN aHAIH3 PA3BUTHUS IPOIOKEH B a9pOOHBIX M aHAOPOOHBIX YCIOBHSAX.
-OcHOBHas XapaKTEPUCTUKA KOHbSKA.
-OcHOBHas XapaKTEPUCTHUKA CHIPbS, UCIIOIb3YEeMOTO JJIs TPOU3BOICTBA KOHBSIKOB.
-TexHonorus Npou3BOJACTBA KOHbSKA.
-Kiraccudmkanus 6anp3amMoB.
-XapaKTepUCTUKa ChIPbsI [Tl TPOU3BOCTBA OalIb3aMOB.
-OCHOBHBIC TEXHOJOTUIECKUE U CAHUTAPHO-TUTUECHUIECKUE TPEOOBAHUS K TPOU3BOJICTBY.
-ITomy4enne 6anp3aMOB M HACTOEK HA OCHOBE PACTUTEIBHOTO CHIPHSL.
-Paznuunbie BUB KiTaccuPpuKaiy BUHOTPAIHBIX U TUIOA0BO-STOIHBIX BUH.
-OcHOBHAs XapaKTePUCTHKA, OCHOBHEIX BHJIOB BUHOTPAa, HCIIOIH3yeMOTO JIJIS TIPOU3BOICTBA
Pa3IUYHBIX BUHOTPAJAHBIX BUH.
-XapakTepucTuka BUHOTPa/a, UCIOJb3YEMOTO JJI MPOU3BOICTBA CTOJIOBBIX BUH.
-TpeOGoBaHusI, MPEIBbABISIEMbIC K KAUECTBY ChIPhS, HCIIOJIb3YEMOTO IS TPOU3BOICTBA
ILUIOJOBO-ATOIHBIX BHH.
-OTanuuTeNbHBIE 0COOCHHOCTH MTPOU3BOICTBA BUH 10 KpacHOMY U OeoMy criocobam. [lonydenue
ILUIOAOBO-ATOJHBIX BHH.

IlepeyeHb y4eOHBIX 2JIEMEHTOB pa3jesa:
3.1 . Texnoormueckasi XapaKTePUCTHKA BHHHBIX PO KIKEi
MDepMeHTHBIC TIpenapaThl, UCIIOJb3yeMble MPH MPOU3BOACTBE criupTa. OCHOBHASI XapaKTEPUCTHKA CHIPBS,
HCIIOJIB3YeMOro JUlsl NPOM3BOJCTBA CIHPTA W JIMKEPOBOJOYHBIX HM3/enil. TEeXHOIOrHs MPOU3BOACTBA
JIMKEPOBOJNOYHBIX u3eiuil. CpaBHHUTENbHBIA aHAM3 pa3BUTHA [POXOKEH B a’pOOHBIX W aHAa’POOHBIX
YCIOBHSIX.

3.2 TexHO/IOTHS IPOM3BOICTBA BUHA U HBA..
Pasnuudbie  BUABl  KIACCU(UKAIMKM  BHHOTPAAHBIX U  IUIOJOBO-STOAHBIX  BUH. OCHOBHas
XapaKTepUCTHKA, OCHOBHBIX BHIOB BHHOTPA/a, UCIOIb3yEeMOrO Ul TPOU3BOJICTBA PA3IMYHBIX BHHOIPAIHBIX



BUH. XapaKTEepUCTHKAa BWHOTPaAad, HCIOIB3YEMOro JUIsl MPOM3BOJACTBAa CTOJIOBBIX BHH. TpeOoBanus,
npenbsBisieMble K KadeCTBY CBIPbA, HCIOJIB3yeMOro Uil TPOM3BOACTBA  IJIOAOBO-STOAHBIX BHH.
OTnnuuTensHBIE OCOOCHHOCTH MPOM3BOJCTBA BUH MO KPacHOMY U Oenomy crocobam. I[lomyuenne mmomoBo-
ATO/IHBIX BUH.

3.3 TexHosI0rHs IPOM3BOICTBA YKCYCA U CIUPTA
XapakTepuCTUKa BOJOK U JIMKEPOBOAOYHBIX m3zenuil. OOLMe MPUHIMIBI TEXHOIOTHH MPOM3BOICTBA
criupra. TEeXHOJIOTUsl TPOU3BOJACTBA CIHMPTa W3 Melacchl. (DepMEHTHBIC MPEnaparsl, WCIOIb3yeMbe MPH
npousBoAcTBe crmpra. OCHOBHAs XapakTEPHCTHKA CHIPbs, HCIIONB3YEMOrO JUIsl TPOM3BOJICTBA CHHPTA M
JIMKEPOBOIOYHBIX M3/eNuid. TeXHOIOT s TPOU3BOICTBA JTMKEPOBOJOYHBIX H3EIHA.

5. OHeHO‘IHbIe MaTepuaJabl MO ITUCHUIIINHE
OrneHOYHBIE MaTepUAIIbI M0 AUCIUILIMHE MPEICTaBICHbl B BUE (HOHAA OLIEHOYHBIX CPEACTB.
[Tpunoxxenue k paboueit mporpamme.

6. MaTepuaJIbHO-TEXHHYECKOE H YUeOHO-MeTOAUYEeCKOe oDecredeHne
AUCHHUTLTHHBI
6.1 Ilepeuensv yueono-memoouueckozo obecnevenus no OUcCUuUnIuHe

Ne ABTOp, Ha3BaHHUE, MECTO U3AHUS, U3ATEIHCTBO, TO/I U3JaHHs, KOJMYECTBO CTPAHUIL, PEKUM

n/m JIOCTyTIa

1 E.Jl. ®apamxkesa, B.A. ®enopoB «O0mas TeXHOIOTUS OPOJUIBHBIX MPOU3BOJICTBY, YICOHHUK IS
CTYJICHTOB BBICHTNX y4eOHBIX 3aBejieHMid, Mockaa, «Komocy, 2002 .

2 ILE. bananoB «TexHomorust OpOJMIIBHBIX TPOU3BOJCTBY», y4eOHO-MeToAmdeckoe mocodue, HUY

UTMO; UXubT, Cankr-Iletepbypr, 2013 r.

H. 0. Anamuesny, J[. C. CeprueBny, T. M. Tananaiiko «TexHoJOrus MPOAYKTOB OpOKEHUS.
3. | JlaGopaTopHBIil MPaKTUKyM», YUeOHO-METOANIECKOE TOCOOU ISl CTYICHTOB YUPEkKICHHUI BBICIIIETO
oOpaszosanus, Munck 2024,
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6.2 Ilepeuenv yuebublx u3OaHUI,

OUCUUNTUHBL

Heo0Xo0umulx 011 O0CBOCHUS

No
n/m

ABTOp, Ha3BaHWE, MECTO M3IAHMSI, TOI U3IAHHUA,
KOJIMYECTBO CTPAHUI]

Ccpuika Ha yuebHOe m3nanue B ObC

OcHoBHAas:

benkuna, P. M. TexHonorus npous3BoAcTBa
coJI0/1a, MMBA U CIIHPTA : yaeOHOE TOCOOue IS
By30B / P. W. benkuna, B. M. I'ybanoBa, M. B.
I'y6anoB. — Cankr-IletepOypr : Jlanp, 2020. —
104 c. — ISBN 978-5-8114-5379-5. — Tekcr :
AJICKTPOHHEIH // JIaHb : 3JICKTPOHHO-
OuOIMOTEUHAs CUCTEMA.

https://e.lanbook.com/book/149306

BuoTexHoIOrNs B )KUBOTHOBOJICTBE : YYCOHUK /
E. 4. Jlebenpko, I1. C. Katmakos, A. B. bymmos,
B. I1. T'aBpunenko. — Cankr-IlerepOypr : Jlans,
2020. — 160 c. — ISBN 978-5-8114-4073-3. —
Texkcr : anexTponHbIH // JlaHb : AMeKTPOHHO-
OuONIMOTEYHAs CHCTEMA.

https://e.lanbook.com/book/140754

JlonomaurenpHas

IInetikun A.I'., XKununckas H.T. : Beenenue B
OoroTexHOIOTHIO: yueh. mocodbue / A.T.
neitknn, H.T. XKunmnackas - Caakr-IletepOypr
: CankT-IleTepOyprckuii HalMOHATBHBIN
nccrnenosarenbckuil yausepcuter UTMO, 2013.
- 95 ¢. — Tekcr : 3neKTpOoHHBIH // Arpununo:
3JICKTPOHHO-OMOIMOTeYHAs CUCTEMA.

http://ebs.rgunh.ru/index.php?g=node/243
7

Xamaraesa U.C. u np. broTexXHOIOTHsI 3aKBAaCOK
MTPOITMOHOBOKUCIIBIX OakTepuii: MoHorpadwus /
N.C. Xamaraesa, JI.M. Kauanuna, C.M.
Tymypoga. - Ynan-Ya3: BCI'TY, 2006. - 172 c.
— Tekcr : a5ekTpoHHbIH // ATprnuo:

3JI€KTpOHHO-6I/I6JII/IOTe‘lHaH CHUCTCMA.

http://ebs.rgunh.ru/index.php?g=node/921

6.3 Ilepeuenv 3nekmpoHHbBIX 00PA308AMEILHBIX PECYPCO8 *

n/n

DJIeKTPOHHBIN 00pa3oBaTebHbIN pecypc

Hoctyn B IOP (cerh MHTEpHET, JJOKATbHASA
CeTh, ABTOPU30BAHHBII/CBOOOIHBIN A0CTYII

ONEeKTPOHHBIN Hay4HO-TIPOU3BOICTBEHHBII
KypHan  «ArpoOxoUudo». DOI'YII «BHUU
ArposkonH(popm». Mocksa. Pexxum nocryna:

http://ebs.rqunh.ru/?g=node/118

6.4 Coepemennvle npogeccuonanvuovle 0a3vl OAHHBIX, UHPOPpMaAUUOHHDLIE
CHPABOYHbBIE CUCHEMbL U TUYEH3UOHHOE NPOZPAMMHOE 0DecnedeHue

1. [oroBop o moakimtoyeHnn K HanmoHambHOW ANEKTPOHHOW OMONMHMOTEKE W IMPEIOCTaBICHUU
nocTyma K o0bektam HannonansHoM anexTponnoi oubmmorexu Nel01/HDOb/0502-m ot 26.02.2020
5 neT ¢ nposioHranuen
2. Cormamenne o OecruiaTHoM TecToBoM paoctyne K Polpred.com. O63op CMU 27.04.2016
OeccpouHo



http://ebs.rgunh.ru/?q=node/118

3. Cornamenue o OecruiatTHoM TectoBoM jgoctymne K Polpred.com. O630p CMU 02.03.2020
OecCpovYHO

4. WudopmanmonHo-cnpaBounas cucrema «[apant» — URL:  https://www.garant.ru/
NudopmanmonHo-cipaBouyHas cuctema Jlunensnonnslit goropop Ne 261709/011-2 ot 25.06.2021

5. «Koucyabtant [Tmoc». — URL: http://www.consultant.ru/ ceo6oaubI# 10oCcTyII

6. DnekTpoHHO-OMOAHOTeuHass cuctema AgriLib  http://ebs.rgunh.ru/  (cBumerenscTBO 0
roCy/IapCTBEHHOU peructpanuu 6a3el qaHHbIX Ne2014620472 ot 21.03.2014).

7. Enmunas npodeccuonanbHas 6a3za 3HaHUE 7S arpapHbIX BY30B. DJIEKTPOHHOE M3AATEIbCTBO
JIAHbB. OBC Jlanp JIunen3uonnslii qorosop Ne 17 ot 15 mapra 2024 r., cpok aeiictus 1 roa

Jloctynmn K 2JIEKTPOHHOI HWH(OPMALMOHHO-00pa3oBaTeJIbHON cpexe,
TeJIEKOMMYHHMKAIMOHHOM ceTu « UHTEpHET»
1. Cucrema  gucCTaHUMOHHOrO  OOydYeHUs
pacnpocTpaHsiemMoe)

2. IIpaBo wucnonp3oBanus nporpamm s IBM Mirapolis HCM B cocraBe (yHKIMOHATBHBIX
0JI0KOB M MOJyJeil: BupryanbHas kOMHaTa.

3. lHHOBaIMOHHAsT CHCTeMa TECTHPOBAHHMS — TporpammHoe obecriedenue Ha rmiatdopme 1C
(Hdorosop Ne K/06/03 ot 13.06.2017). beccpounsrii.

4. OOpa3oBaTeNbHbIil UHTEPHET — NopTan POCCUIICKOTO roCyJapCTBEHHOI'O arpapHOro 3a04HOIO
YHHUBEpPCUTETa (CBHUIIETEIBCTBO O PErHCTpaAlluU cpeicTBa MaccoBbiX uHpopmanuu On Ne OC77-
51402 ot 19.10.2012).

JInueH3noHHoe U CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecrieyeHue

1. OpenOffice — cBoOOaHBIN MakeT OPUCHBIX MPHIOKEHHUH (CBOOOIHO pACIPOCTPAHIEMOE)

2. linuxmint.com https://linuxmint.com/ (cBo6o1HO pacpoCTpaHIEMOE)

3. DnekrponHo-OnbMMoTeuHass cuctema  Agrilib  http://ebs.rgunh.ru/  (cBumeTenscTBO 0
rocyapcTBeHHOW peructpanuu 0a3pl mAaHHbIX Ne 2014620472 ot 21.03.2014) coGcTBEeHHOCTH
YHHUBEPCHTETA.

HHGpopMaLOHHO-

Moodle  www.portfolio.rgunh.ru  (cBo6omHO

4. OdunmanbHas cTpanuua YHuBepcuTera Bepnanackoro https://vk.com/rgunh  (cBoGoaHO
pacrpocTpaHseMoe)
5. AntuBupycHoe mnporpamMHoe oOecneuenue Dr.  WEB  Desktop  Security  Suite

(Cy6nuuensuonnslii norosop Ne 13740 Ha nepenayy HEMCKIIOUMTENBHBIX IIpaB Ha MPOTPaMMBbI JUIs
9BM ot 01.07.2021).

6.5 Ilepeyennb yueOHBIX ayIUTOPHIi, 000PYI10BAHUS U TEXHUYECKHX CPEACTB

o0yueHusi**
HaumeHnoBaHue
IIpennasnauenue KoDIYCa Ilepeuensn
NnoMeLIeHHs priyca, 000opynoBaHuA (B T.4. BUPTYaJIbHbIE AHAJIOTH) U
Ne nomemenus
(aynuropumn) TeXHUYECKHX CPeJCTB 00yueHus ™
(aynuTopumn)
Jlna 3anamuii VuebHo- Criermanu3upoBadHas MeOenb, HabOp IeMOHCTPAIMOHHOTO
JeKYUOHHO20 Muna a}IMHHHCTpaTHBHBIﬁ 060pyIIOBaHPI5[ u yqe6HO-HaFJ'I5l]1HBIX HOCO6Hﬁ, OKpaH
kopmyc Ne 305 CTallMOHAPHBIHN DRAPER BARONET HW
/10/120;Bumeonpoextop Sanyo -PLC-X W250, TIK
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https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
https://e.lanbook.com/
http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh

Hna sanamuii VYuebHo- Becwl anektpuueckue ACOM  JW -1) UFO-lmr.,;
NIEKYUOHHO20 Mmunda, aaTMUHUCTpaTHBHBIA | JIabopatopHple cTeHAB: «PacTBOpUMOCTL cojelt u
CemMutapceroco muna KOpITyC OCHOBaHMI B  BOAE», «XUMHUYECKHE CBOMICTBa

(cemunapet, Ne 324 MetaiioBy; «l[lepuonnueckas cucrema s3nemeHtoB JI.U,

MPAKIMULECKUE SANAMUS, Menneneesa»; «Docdop»; XuUM. peakTuBbl;  XHM.
NpaKmuKymbl, . .
MoCy/la XWM.pEaKTHBBI; XUM. mocyzda; JlaboparopHsie
1abopamopHvle pabomul,
creunpl: «llepuonuueckas cucrema snemeHtoB J[.U.
KOJLIOK8UYMbL), O
MenpgeneeBay; «Knaccupukanus SIEMEHTOB H
npoBedeHUs: 2PYNNOBbIX .
) . OCHOBaHHBIE KJIACCHl HEOPTaHWYECKUX COEeIUHEHUID»;
KOHCYIbmayuu u N .
wnouGuOyarsHoi patomb: «PactBopuMOCTh  coneit W OCHOBaHHH B  BOJEY;
o6yuasuxcs ¢ «XUMHUUECKHUE CBOIiCTBa METaJIIOBY,
nedazosuueckumiL Crenuanu3upoBaHHas MeOelb, JOCKa MEJIOBasi, HaOOPHI
pabomuukamu, Ons JIEMOHCTPAIIMOHHOTO  00OpyZOBaHUS W y4eOHO-
Npo6edeHUs MmeKyuezo HATJISIHBIX TOCOOUM

KOHmMpOoJisl U
NPOMEANCYMOUHOU

ammecmayuu

Jna Y4e6Ho- Yuransaelit 3an. IlepcoHanbHble KoMmbroTepsl 11 mT.
CAMOCMOAMENbHOU aIMUHUACTPATUBHBIA | BeIXom B  WHTEpHET, HOOCTYo B  DIEKTPOHHYIO
pabomwl KOpITyC. UHGOPMAITMOHHO-00Pa30BaTEIBHYIO cpeny
YHHBEPCUTETA
YueOHo- Crienmanu3upoBaHHAS MeOelb, MepCOHANLHBIC
abOPaTOPHBIHA KoMmmbioTepbl 11 mT. BhIXOn B UHTEpHET, OOCTYI B
kopmyc. Ka0. 320. ANIEKTPOHHYIO UHGOPMAITMOHHO-00Pa30BaTEIBHYIO
cpelly YHHBEpCUTETa
VuebHo- Crennanu3nupoBaHHAs MeOelb, Habop
aAMHHUCTPATUBHBIN | 7oy opcTpanmorHOro 060pyI0BAHHS.
KOpITyC.

Kab6. 105. YueOnas
ayUTOPUS JUISI
y4eOHBIX 3aHITUI
oOyJarommxcs u3
YHCIIa HHBAJIUI0B U
jmur ¢ OB3.

ABTOMaTI/I3I/IpOBaHH06 pa6oqee MECTO IJI1 MHBAJIHUIOB-

KOJSICOYHHKOB C  KOPPEKLMOHHOM  TEXHUKOH U
WHIYKITHOHHOU CHUCTEMOU DaCuc 290;
ABTOMAaTHU3UPOBAHHOE pabouee MECTO JUISt
CHaboBHIANMX W HE3pAYMX  TOJb30BaTeleld  co

crarioHapHbIM Bueoysenuuntenem OnCuc 29 ON;

ABTOMaTI/I3I/IpOBaHH06 pa60qee MECTO JJIA

CTa0OBUAALIMX WM HE3PSUUX  IOJIb30BaTeNeil ¢
nopratuBHbBIM BuAeoyBennunreneMm OnCuc 207 CF,;
pabouee

HE3psUnX

ABTOMaTH3MPOBAHHOE MECTO JUIS
HOJb30BaTeNEd C

gyuraromeit mMamuHod 21Cuc 207 CN; AnmapaTHbiid

CIIa0OBUIAIINX U

KOMIUIEKC ¢ (DYHKIMEH BUACOYBEIUUCHUS U YTCHUS IS
CTabOBUAAIIMX U HE3pAYuX mnoisk3oBateneid DnCuc 207

OS.
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PEJNEPAJIBHOE I'OCY TAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BBICIIET'O
OBPA30BAHUA MUHUCTEPCTBA CEJIBCKOI'O XO3AMCTBA POCCUMCKOUN ®EJEPALIN

«POCCHUMUCKHI I'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
MMEHMU B.A. BEPHAJICKOI'O»

(YuuBepcuter BepHajackoro)

DoH/1 OLIEHOYHBIX CPEACTB JIfA MPOBeAeHHs TEKYIero KOHTPOJISI M MPOMeKYTOUYHOI
arrecTaluu 00y4alommXxcs 1o AuCuuIInHe
«TexHoJsiorusi pepMeHTATUBHBIX H OPOAUIBHBIX MPOU3BOACTB

Hanpasnenue noaroropku 19.03.01 buorexnosnorus
Hamnpasnennocts (mpoduis) nporpaMMbl BHOTeXHO/10TMs MUIEBBIX POU3BO/ICTB

Kpanmuduxamus bakaaaBp

dopma 00ydeHHS 0YHO-3209HAS

bamammwuxa 2024 r.
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Onucanne nokasareJieil 1 KpUTepueB OLEHUBAHUS IUVIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS M0 Y4eOHOH TUCUUIJIMHE

KoMmnerennmii

YpoBeHb 0CBOEHUN*

IInanupyemsle pe3yJbTaThl 00yUeHHs

HaumenoBanue
OLIEHOYHOI'0
cpeacTBa

OIIK-4 CnocobeH TpOeKTHPOBATH
OTJICJIBHBIC AJIEMEHTHI TEXHUYECKUX U
TEXHOJOTHUECKUX CUCTEM, TEXHUIECKHIX
00BEKTOB, TEXHOIOTHMIECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO TIPOU3BOJICTRA HA
OCHOBE MPUMEHEHHS 0a30BBIX
WH)XCHEPHBIX U TEXHOJIOTHYSCKIX 3HAHUM.

IHoporoeswiii
(Y10BJ1€TBOPHUTEIHHO)

3HaeT: OTAEIbHBIC JIEMEHTHI TEXHUUECKUX CUCTEM U
00BEKTOB, TEXHOJIOTMYECKHX MTPOLIECCOB (DepMEHTaTUBHBIX
1 OpOAMIIBHBIX MPOU3BOJICTB B COOTBETCTBHU C
PErIaMeHTOM U CAaHUTAPHO-TUTUEHUIECKUMHU
TpeOOBaHUAMIE;, OHOTEXHOJIOTHIECKHE OOBEKTH U
IMpouecCChl, METOABI U3BICKAHUA, CCIICKINU U T€HHOM
WH)XEHEPUH MIPOAYLIEHTOB; TEPMOANHAMUYECKHIE U
KUHETHYECKHE OCOOCHHOCTH MPOTEKaHUS
(bepMEHTATHBHBIX MPOLIECCOB.

YMeer: NMpPOEKTUPOBATH OTAEIBHBIE JIEMEHTHI
TEXHUYECKUX CHCTEM U OOBEKTOB, TEXHOIOTUIECKUX
nporeccoB (PepMEHTATUBHBIX 1 OPOIMIBHBIX IPOU3BOACTB
B COOTBETCTBHUHU C JEHCTBYIOIMMU HOPMAaMH U CAHUTAPHO-
TUTMEHUYECKUMH TPEOOBAaHUSIMHU; MPUMEHSTH 3HAHUSA O
CYLIHOCTH IPOLIECCOB OMOKaTanru3a 1 OMOMHrHONPOBAHUS
JKU3HEAEATENbHOCTY MUKPOOPTaHU3MOB-IIPOAYLIEHTOB IIpH
MPOEKTUPOBAHUU OMOTEXHOJIOTMUECKUX OOBEKTOR;
COBEPILEHCTBOBATH TEXHOJIOTUH OPOIMIIBHBIX IIPOU3BOCTB
1 000CHOBBIBATH TPEOOBAHUSI K X BEACHUIO.

Bnapeer: MeTomamMu ONTHMHU3AIMU PaOOThI OTIEIBHBIX
3JIEMEHTOB, CUCTEM U OOBEKTOB, TEXHOIOTHYECKUX
nporneccoB (PepMEHTATUBHBIX U OPOIMIEHBIX IPOU3BOACTB,;
METO/IaMH pacueTa OTAEIbHBIX CTaANN (MHKEHEPHO-
TEXHUYECKUX, OPraHU3alHOHHO-KOMMYHUKATUBHBIX ) IPU
MPOEKTHPOBAHMH OMOTEXHOJIIOTHYECKUX OOBEKTOB Ha
OCHOBE 0a30BBIX HMHXCHCPHBIX U TEXHOJIOTMYCCKUX
3HAHMI.

IIpomexxyTounoe
TECTUPOBaHHUE,
KOJJIOKBUYM,
HUTOTOBOE
TECTUPOBaHHE

IIponBuHyTHII
(xopo1uo)

3Haer: OTAEILHBIE DJIEMEHTHI TEXHUYECKUX CUCTEM H
00BEKTOB, TEXHOJIIOTUYECKUX TPOIIECCOB (hePMEHTATHBHBIX
1 OpOJIMIIBHBIX IPOU3BOJICTB B COOTBETCTBUU C
PETIIaMEHTOM M CAHUTAPHO-TUTHEHHYECKUMU
TpeOOBaHUAMHE, OMOTEXHOJIOTUYECKHE OOBEKTHI U
MTPOILIECCHI, METO/IbI M3BICKAHUS, CEJICKIIUN M ICHHON

[IpomexyTrouHoe
TECTUPOBaHMUE,
KOJUTOKBUYM,
HUTOT0BOE
TECTUPOBaHUE
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WHXCHEPHUH MPOJYIIEHTOB; TSPMOJIUHAMUYCCKHIE U
KHHETUYECKHE 0COOCHHOCTH MPOTEKAHMS
(hepMEeHTaTHUBHBIX ITPOIIECCOB.

YMeeT: MPOESKTUPOBATH OTACILHBIC JIEMEHTHI
TEXHUYECKUX CUCTEM H OOBEKTOB, TEXHOIOTHIECKIX
MpoIeccoB (hepMEHTATUBHBIX U OPOAMIHHBIX TPONU3BOCTB
B COOTBETCTBHH C JICUCTBYIOIIUMH HOPMaMH U CAHUTAPHO-
TUTHUCHUYECCKUMHU TPEOOBAHUSAMU; MPUMCHSTH 3HAHUS O
CYIITHOCTH TPOIIECCOB OMOKaTann3a 1 ONOMHTHONPOBAHNUS
JKU3HEAESTETFHOCTH MHUKPOOPTaHU3MOB-TIPOTYIIEHTOB IIPH
MPOEKTUPOBAHUU OMOTEXHOJIOTHUECKUX OOBEKTOR;
COBEPIICHCTBOBATh TEXHOJIOTHH OPOIMIHHBIX TPOU3BOCTB
1 00OCHOBBIBATH TPEOOBAHMUS K UX BEJICHUIO.

Bnapeer: MetomamMu ONTHMHU3ALUU PaOOThI OTIEIBHBIX
3IIEMEHTOB, CUCTEM H 00BEKTOB, TEXHOIOTUICCKUX
MpoIeccoB (hepMEHTATUBHBIX H OPOAMIHHBIX TPOU3BOCTB;
METOJIaMH pacueTa OTACIbHBIX CTaJAuN (MHKESHEPHO-
TCXHUYCCKHUX, OpFaHI/I3aHI/IOHHO'KOMMYHI/IK&TI/IBHBIX) npu
MPOEKTHPOBAHNU OMOTEXHOJIOTHUECKUX OOBEKTOB HA
OCHOBE 0a30BBIX HHKEHEPHBIX U TEXHOJIOTHIECKUX
3HaHUMU.

Bbicoxuii
(oTJIM4HO)

3Haer: OTHEIbHBIE DJIEMEHTEI TEXHUYECKUX CUCTEM H
00BEKTOB, TEXHOJOTHYECKHUX MPOIECCOB (DEPMEHTATUBHBIX
1 OpOJIMITBHBIX IPOU3BOJICTB B COOTBETCTBUU C
PErJIaMeHTOM M CAHUTAPHO-TUTMEHHYECKUMU
TpeOOBaHUAMHE;, OHOTEXHOJIOTHYECKHE OOBEKTHI U
MPOIIECCHI, METO/IbI U3BICKAHHMS, CEJICKIINN ¥ TCHHOM
WHXCHEPHUH MPOIYIIEHTOB; TEPMOJIMHAMUYCCKHE U
KUHETHYECKHE OCOOCHHOCTH MPOTEKAHUS
(hepMEeHTaTHUBHBIX IIPOLIECCOB. Y MeeT: MPOSKTUPOBATh
OTJEIIbHBIE MIEMEHTHI TEXHUUYECKUX U TEXHOJIOTHUECKHUX
CHCTEM, TEXHHYECKUX OOBLEKTOB, TEXHOIOIHYECKHIX
MPOIECCOB OMOTEXHOJIIOTMYECKOTO TPOU3BOJICTBA B
COOTBETCTBHUHM C PErJIAMEHTOM U CAHUTAPHO-
TUTHEHUYECKUMHU TPEOOBaHUSIMH; IPUMEHSTh 3HAHUS 00
OMOTEXHOIOTUYECKUX 00BEKTaX U MPoIleccax MpH
MPOEKTUPOBAHUH TIPOIIECCOB OMOTEXHOJIOTHUECKOTO
MTPOM3BOICTBA HA OCHOBE 0a30BBIX MHIKCHEPHBIX M

IIpomexxyTounoe
TECTUPOBAaHMUE,
KOJUIOKBUYM,
HUTOTOBOE
TECTUPOBaHUE
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TEXHOJIOTHYECKHUX 3HAHHUH.

Baaneer: Meromamu ONTHUMH3AITAN PAOOTHI OTAEITHHBIX
9JIEMEHTOB, CUCTEM U 00BEKTOB, TEXHOJIOTHYECKUX
MPOIECCOB (DEPMEHTATUBHBIX M OPOJUIBHBIX TPOU3BOICTB;
METOJaMH pacdeTa OTACIBHBIX CTaauil (HHKEHEPHO-
TEXHUYECKUX, OPTaHN3aMOHHO-KOMMYHHUKATHBHBIX ) TIPH
MPOEKTUPOBAHUU OMOTEXHOJIOTMUECKUX OOBEKTOB HA
OCHOBE 0a30BBIX HH)KCHEPHBIX U TEXHOJOTHUSCKUX
3HAHWH.

OIIK-5 Crioco6eH 3KCITyaTHpOBaTh
TEXHOJIOTHUeCcKoe 000py10BaHHUE,
BBITIOJTHATH TEXHOJIIOTHYECKUE OTICPaIINH,
YIPaBIATH OMOTEXHOJIOTHISCKUMHU
npoleccaMy, KOHTPOJIUPOBATh KOJIHMUYECTBO
1 Ka4eCTBEHHBIE TIOKA3aTeIH MOTydaeMon
MPOIYKIIUH

IHoporoewiii
(YA0BJ1€TBOPHUTEIBHO)

3HaeT: TEXHOJIOTHH U 00OPYIOBaHUE, TPUMEHSIEMbIC
JUTSI TIOBEICHUS CEJICKIIUH, TITyOMHHOTO U
HOBEPXHOCTHOTO KYJIbTUBHPOBAHUS MUKPOOPTaHH3MOB,
OnokaTann3a 1 OMOMHTUOMPOBAHUSI UX
KUBHCACATCIbHOCTH, IIpaBUJIa SKCILTyaTallul U
00CITy’)KMBaHUSI OCHOBHOTO M BCTIOMOTAaTEIEHOTO
00opymoBaHus, CIIOCOOBI ABTOMATH3AINH C IENTBI0
0e30MacHOro ynpaBJeHUs: OMOTEXHOJIOIMIECKUMU
MpoleccamMy B IHIIEBOM OTpaciy; METOABI KOHTPOJIS U
MUArHOCTHKH (h(HEeKTHBHOCTH PabOTHI
TEXHOJIOTHYECKOT0 000pyJOBaHUSI OMOTEXHOJIOTUIECKOT0
IMPOU3BOJACTBA; METOALI aHAJIN3a U MHTCPIPETALIUN
JAHHBIX B KOHTPOJIBHBIX SKCIIEPUMEHTAIBHBIX OIBITaX.
YMeeT: IMPOCKTHUPOBATH TEXHOJIOTUYCCKUC JIMHUU U
KOMMYHHKAIHOHHOE 000pyJOBaHKE, UCTIOIb3YEeMOE B
OpOAMIBHBIX MPOU3BOJICTBAX; UCIIOIB30BATh CPEICTBA
aBTOMATH3aLUH JUIs 6€301acHOr0 U () PEKTHBHOTO
yIpaBlieHHsI IPOIIECCOM OPOKEHUS TIPH TPOU3BOJICTBE
NHIIEBOH TPOAYKIMHU; SKCILUTyaTHPOBATh COBPEMEHHYIO
Hay4YHO-HCCIIEIOBATEIbCKYIO TEXHUKY I COBPEMEHHOE
TEXHOJIOTHYECKOE 000PyI0BAaHHE JUIs OCYIIECTBICHHS
OMOTEXHOIOTNYECKUX MPOLIECCOB;

Baaneer: meronamu pacyera 1 noabopa OCHOBHOTO U
BCIIOMOTATEIBHOT0 000pYI0BaHHS, IPUMEHSEMOTO B
(epMEHTATUBHBIX TEXHOJIOTHX HUIIEBON OTpaciy;
METOAaMH OpraHU3aliK MPOU3BOACTBEHHOTO Mpolecca
OpOIMIIEHOT'O TIPOU3BOJICTBA, B TOM YHUCIIE B
HENPEPHIBHOM MOTOKE, C LEJIBI0 00ecreueH s KayecTBa

IIpomexxyTounoe
TECTHUpPOBaHHE,
KOJIJIOKBUYM,
HUTOTOBOE
TECTHUPOBaHHE
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MPOAYKIIMY; METOJJAMH SKCIUTyaTaluyd 000pyIOBaHUSI U
NarHOCTHKH 3P PEKTHBHOCTH €ro PabOTHI C
MPUMEHEHUEM COBPEMEHHON KOHTPOILHO-
W3MEPUTEIHHON anmapaTypel.

IIponBunyTHI
(xopo1o)

TBepao 3HAaeT: TEXHOJIOIMU U 000pY/IOBaHHUE,
IPUMEHSIEMBbIE 711 TOBEACHNUS CETIEKIUHU, IITyOMHHOTO U
MOBEPXHOCTHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHH3MOB,
OnokaTann3a 1 OMOMHTHOMPOBAHUSI UX
JKU3HEIESITEIbHOCTH; IPaBUiia SKCILUTyaTalluu 1
00CITy>KUBaHHSI OCHOBHOTO M BCIIOMOTaTEIHLHOTO
000pyI0BaHUs, CIIOCOOBI aBTOMATH3AIUH C I[EJIBIO
0e301macHOro yIpaBiIeHHs] OMOTEXHOIOTHYECKUMHI
IpoleccamMy B IHIIEBOI OTpaciy; METOAbI KOHTPOJIS U
JIUAarHOCTHKH d3PPEKTUBHOCTH PabOTHI

TEXHOJIOTHYECKOTO 000pyA0BaHUS OMOTEXHOJIOTHIECKOTO
MIPOM3BOJCTBA; METO/IbI AaHATIN3A U UHTEPIPETaLuU

JAHHBIX B KOHTPOJIbHBIX 3KCIIEPUMEHTAIBHBIX OTBITAX.
YBepeHHOo yMeeT: NpoeKTHPOBATH TEXHOIOTHUECKIE
JMHUAU U KOMMYHHKallHOHHOE 000pyIOBaHue,
UCIIOJIb3yeMOe B OpOJTUILHBIX TPOU3BO/ICTBAX;
WCIIOJIb30BaTh CPEACTBA aBTOMATH3ALNH JUIS

6e3omacHoro u 3(h(HheKTUBHOTO yIpaBJICHHs! IPOLIECCOM
OpO’KeHHs TIPU MPOU3BOJICTBE MUILIEBON TPOYKIINH;
IKCITyaTHPOBATh COBPEMEHHYIO HAyYHO-
HCCIIEIOBATENbCKYIO TEXHUKY U COBPEMEHHOE
TEXHOJIOTHYECKOE 000PyI0BaHUE IS OCYILIECTBICHUS
OMOTEXHOJIOTUYECKUX MPOIIECCOB;

YBepeHHO BJIajeeT: MeToJaMH pacyera M Ioadopa
OCHOBHOTO ¥ BCIIOMOTaTeJIbHOTO  00OpYyAOBaHUS,
MPUMEHSIEMOT0 B ()epMEHTATHBHBIX TEXHOJIOTUSIX MHUIEBON
OoTpaciy; METOJaMH OpraHu3alud MPOH3BOACTBEHHOI'O
nporecca OpOIMIBHOTO TPOU3BOJACTBA, B TOM YHCIE B
HETPEPLIBHOM TIOTOKE, C IEeNbI0 00ecTeueHns KauecTBa
NPOAYKIMH; METOAaMH O3KCIUTyaTallud OOOpYAOBaHUS U
JUAarHOCTHKH 3((EKTUBHOCTU €ro pabOThl C IPUMEHEHHEM
COBPEMEHHOM KOHTPOJIbHO-U3MEPUTEIILHON annapaTypsl.

IIpomexxyTouHoe
TECTUPOBAaHHUE,
KOJUIOKBUYM,
UTOTOBOE
TECTUPOBaHUE

Bricoknit

HNmeer chopMupoBaBIInecs CHCTEMATHYECCKHUE

IIpomexxyTouHoe
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(oTIM4HO)

3HAHUA TEXHOJIIOTHH B 000pyI0BaHHE, IPUMEHIEMbIE
JUIS TIOBEZICHUSI CENIEKIINH, TITyOMHHOTO
MOBEPXHOCTHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHH3MOB,
OnokaTanu3a 1 OMOMHTHOMPOBAHUS UX
KHU3HEACATEIbHOCTH; TIPABUJIA SKCIUTYaTAIH 1
00CITy>KUBaHHSI OCHOBHOTO M BCIIOMOTaTEIIHLHOTO
000pyI0oBaHUs, CITOCOOBI ABTOMATH3AIUH C IIEJTBIO
0e30macHOro ynpasiaeHUs OMOTEXHOJIOTUIYECKUMHU
IPOLIECCAMH B ITUIIEBOI OTPACIIH; METOJIBI KOHTPOJIS U
JUarHOCTHKH 3PPEKTUBHOCTH PabOTHI
TEXHOJIOTHYECKOTO 000pYI0BaHHUS
OMOTEXHOJIOTMYECKOTO POU3BO/ICTBA; METO/IBI aHAIIN3A
W UHTCPHIPECTAIUN JaHHBIX B KOHTPOJIbHBIX
SKCIICPUMCHTAJIBHBIX OIIbITax.

HNmeer chopMupoBaBieecss CHCTEeMATHYECKOE
YMEHHe: TPOSKTHPOBATH TEXHOJIOTUUECKHE JIMHUH U
KOMMYHHKAIIHOHHOE 000pyJOBaHKE, UCTIOIb3YEeMOE B
OpOAMIBHBIX MPONU3BOJICTBAX; UCIIONB30BATh CPEICTBA
aBTOMaTH3aLUH I 6e301acHOr0 U 3 (EKTHBHOTO
YIIpaBJIEHHs IPOLIECCOM OPOKEHHUS TIPH IPOU3BOJICTBE
NHIIEBOH TPOAYKIMHU; SKCILUTyaTHPOBATh COBPEMEHHYIO
HAYYHO-HCCIIEIOBATEIBCKYIO TEXHUKY U COBPEMEHHOE
TEXHOJIOTHYECKOE 000PyI10BaHHE JUIsl OCYIIECTBICHHS
OMOTEXHOJIOTHYECKUX TPOLIECCOB;

IHoka3zaj copMupoBaBIIeeCs CHCTEMATHYECKOE
BJIQJICHHUE: METOoJaMu pacdeTa U oJoopa OCHOBHOTO U
BCIIOMOTATEIBHOr0 000PYA0BaHHMS, PUMEHSEMOTO B
(hepMEHTATUBHBIX TEXHOJIOTUSX MMUIICBON OTPACIy;
METOJJaM1 OpTraHU3aliH POU3BOICTBEHHOTO IPOIiecca
OpOIMIIBHOTO MPOU3BOJICTBA, B TOM YHCJIE B HEPEPHIBHOM
MOTOKE, C LIENBI0 00ecTIeYeH s KauyecTBa MPOYKIIUH;
METOJJaMH JKCILTyaTallii 000pYI0BaHUS U TNarHOCTUKH
3¢ PeKTUBHOCTH €ro paboThl C IPUMEHEHHUEM COBPEMEHHOM
KOHTPOJIbHO-U3MEPUTENILHON amnmnapaTyphbl.

TCCTUPOBAHUC,
KOJIJIOKBUYM,
HUTOI'OBOC
TCCTUPOBAHUC

HK-1. CnocobeH pyKOBOIUTH
TEXHOJIOTMYECKUMU MPOLIECCaMH B
pamKax NPUHSITON B OpraHU3aliu

IHoporosBwiii
(YA0BJ1€TBOPHUTEIBHO)

3HaeT: MOpPGOIOrH0 MUKPOOPTaHM3MOB H CIIOCOOBI X
IIPUMEHEHUS B IIPOLECCE IPOU3BOJCTBA
KHUCJIOMOJIOYHOH, JIMKEPO-BOJIOYHON U CIUPTOBOM
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TEXHOJIOTMH NMPOU3BOJICTBA
OMOTEXHOJIIOTUIECKON TIPOAYKITUN IS
MTHTIEBOH TPOMBIIIIICHHOCTH.

MPOAYKINN; OCHOBHBIE BUBI M XapaKTEPUCTUKHU CBIPbS,
IPUMEHSIEMOr0 B IPOU3BOACTBA OMOTEXHOJIOIMYECKOI
IPOAYKIMHU B MMIIEBOM OTpaciy; MpaBuia OpraHU3aLum
Y BEICHUS TEXHOJIOTUYECKHUX MPOLIECCOB B CHIPOAEIIHH,
IIPOM3BOJICTBE NMBA, CIUPTa U BUHA; ()epMEHTATUBHbIC
TEXHOJIOTHH IIPU MPOU3BOJICTBE OMOJIOTNUECKU-aKTUBHBIX
BEIIECTB.

Ymeer: ynpapisTh OHOTEXHOJIOTHYESCKHMH MPOLIECCAMU
¢ y4eToM (U3UKO-XUMHUECKUX (PaKTOPOB, BIMSIOLUINX HA
POCT 1 METabOIN3M MUKPOOPTaHU3MOB; aHATU3UPOBATH
CBOICTBA CHIPBS 1 MOy PaOpUKATOB, BIHSIOIINE HA
ONTUMM3ALUIO (EPMEHTATUBHBIX MPOLIECCOB MIPH
MIPOU3BOCTBE MUILIEBOM MPOIYKIINH; OPraHU30BATh
TEXHOJIOTUYECKUNA MPOLECC MTPOU3BOJICTBA MUIIEBOU
NPOAYKIMU Ha OCHOBE OMOTEXHOJIOTHYECKUX METOIOB.
Baajneer: TexHONIOTUSIMU yIIpaBICHUS
OMOTEXHONTHYECKIMH TPOLIECCAMU Ha OCHOBE
WCIIOJIb30BaHMS )KUBbIX OPTaHU3MOB U UX CHCTEM B
TMpolecce MPOU3BOACTBA MUILIEBOI MPOTYKITNH;
nabopaToOpHBIMU METOJIAMH aHAIN3a KA4eCTBa ChIPbS U
1oy (haObpHKaToB € LENbI0 ONTUMHU3ALMH IPOLIECCOB
MIPOM3BO/ICTBA MUIIEBOM NMPOAYKLINH; TPUHIMIIAMH U
MpHeMaMHy OPTaHU3aLMH TEXHOJIOTHYECKUX MPOIIECCOB B
MPOM3BOJCTBE MHUIIEBOI MPOAYKIMH U MMUIIEBIX 100aBOK
METOAaMHU OMOTEXHOJIOTHH.

IIpoaBuHyTHII
(xopoi1o)

TBepao 3HaeT: MOpQOIOTrHI0O MUKPOOPTaHU3MOB H
CIOCOOBI X MPUMEHEHHS B TIPOIlecce MPOU3BOICTBA
KHUCJIOMOJIOUHOH, JINKEPO-BOJOYHON U CIUPTOBOM
MIPOIYKIINW; OCHOBHBIC BUJIBI U XapaKTEPUCTUKH CHIPHS,
MIPUMEHSEMOTO B MPOU3BO/ICTBA OMOTEXHOIOTHYECKON
MPOJIYKLMHU B MUIIEBOM OTpaciu; MpaBujia OpraHu3aluy u
BEJICHUS TEXHOJOTUIECKUX MPOIIECCOB B CHIPOICITHH,
MIPOM3BOICTBE MTMBA, CIIUPTA U BUHA; (PepMEHTaTHBHBIC
TEXHOJIOTHH TTPH MTPOU3BOICTBE OMOIOTMUECKU-aKTHBHBIX
BCIISCTB.

YBepeHHo ymeeT: ynpaBiiaTh OMOTEXHOJIOTMIECKUMHU
MPOIECCAMH C YIETOM (PU3UKO-XUMHUYECKUX (PaKTOPOB,
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BJIMAIOLINX HA POCT M METa0OIM3M MUKPOOPTaHU3MOB;
aHAM3UPOBATH CBOICTBA CHIPBS U MOIy(HaOpPUKATOB,
BJIMSIOLINE HA ONTUMHU3ALNIO ()epMEHTATUBHBIX
MPOIIECCOB MPHU MPOU3BOACTBE MUILIEBON POIYKIINY;
OpPraHU30BaTh TEXHOJOTHUECKUM MPOLIECC IPOU3BOICTBA
MUILIEBON NPOIYKINH HA OCHOBE OMOTEXHOJIOIMUECKUX
METO/IOB.

YBepeHHO BiIaJIeeT: YIpaBisiTh
OMOTEXHOIOTUIECKIUMH ITPOIECCAMH C YIETOM (PU3UKO-
XMUMHUYECKUX (PaKTOPOB, BIMSIOIIUX Ha POCT U
MeTab0IM3M MUKPOOPTraHU3MOB; aHAJIN3UPOBATh
CBOICTBA CHIPBS 1 MOy PaOpUKATOB, BIHSIOIINE HA
ONTUMH3ALHNIO (EPMEHTATUBHBIX MPOLECCOB MPH
IIPOU3BOJICTBE MUILEBON IPOAYKIUHU; OPIraHU30BaTh
TEXHOJIOTMUECKUH MpoIecC MPOU3BOACTBA MUILIEBOM
NPOAYKIMY Ha OCHOBE OMOTEXHOJOTHYECKIX METOIOB.

Bricokmii
(oTJIMYHO)

HNmeer chopmMupoBaBmInecsi CHCTEMATHYECKHE
3HAHMSA: MOP(OJIOTHUI0 MUKPOOPTaHU3MOB U CIIOCOOBI UX
MIPUMEHEHUS B IIPOLIECCe MPOU3BOCTBA
KHUCJIOMOJIOUHOH, JINKEPO-BOJOYHON U CIUPTOBOM
NPOAYKIHH; OCHOBHBIE BUIBI U XapaKTEPUCTHUKHU CBIPbS,
MPUMEHSIEMOT0 B TIPOU3BOICTBA OMOTEXHOIOTHIECKOH
MPOAYKIIMY B TIUIIEBOM OTpaciy; MpaBuiia OpraHnu3aluu
Y BEJICHHUS TEXHOJOTMYECKUX MPOLIECCOB B CHIPOIEIINH,
MIPOM3BOJICTBE MMBA, CIMPTa U BUHA; ()epMEHTATUBHbIC
TEXHOJIOTHH MPH MTPOU3BOICTBE OMOIOTHYECKU-aKTUBHBIX
BEIIECTB.

HNmeer chopMupoBaBieecs: CHCTEMATHYECKOE
YMEHHe: YIpaBisiTh OHOTEXHOIOTHYECKUMHU
MPOILIECCaMH C YIE€TOM (PU3UKO-XUMHUYECKHX (PaKTOPOB,
BIUSIOMIMX HAa POCT M METAOOIM3M MUKPOOPTaHU3MOB,
aHAITM3UPOBATh CBOHCTBA CHIPhS U MONy(HaOpUKaTOB,
BJIMAIOLINE HA ONTUMHU3ALNIO (PepPMEHTATUBHBIX
MPOIIECCOB MPH MTPOU3BOACTBE MHUIIEBOI MPOTYKIIHH;
OpPraHU30BaTh TEXHOJOTHYECKHUNA MPOIECC MTPOMU3BOACTBA
MUILIEBON NPOAYKINH HA OCHOBE OMOTEXHOJOTHYECKHX
METOJIOB.
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IMoka3an chopmupoBaBieecsi CHCTEMaTHYECKOe
BJIAACHHUE: YIIPABIATH OMOTEXHOJIOTHYECKUMU
MPOILECCaMH C YI€TOM (PU3HKO-XUMHUYECKHX (PAKTOPOB,
BIIMSTIOIIAX Ha POCT M METa00JIM3M MHUKPOOPTaHU3MOB,
aHAM3UPOBATH CBOMCTBA CHIPBS U MONTy(HaOpUKATOB,
BIUAOININEC HA OIITUMU3AIIHUIO (bCpMeHTaTI/IBHI)IX
MIPOLIECCOB MIPHU INPOU3BOJCTBE MUILIEBON POIYKLINH;
OPTraHU30BaTh TEXHOJOTMYECKUN MPOIECC MPOU3BOJICTBA
HI/IIIIGBOfl OpOAYKIIMH Ha OCHOBEC OHMOTEXHOJIOTMYECKUX
METOJIOB.

IK-2 CriocobeH ynpaBiiTh Ka4ecTBOM,
0€30IMaCHOCTBIO U MPOCIIEKIBAEMOCTHIO
IPOU3BOJCTBA OMOTEXHOJIOT NUECKOM
MPOIYKITUH JUTS THIIEBON
MPOMBIIIICHHOCTH.

IToporoBbiii
(YA0BJ1€TBOPHUTEIBHO)

3HaeT: HopmaTnHO-3aKOHOIATENLHYIO 6asy 1o
PETYJIMPOBBAHHUIO K 0€30IMaCHOCTH U Ka4eCTBa
OMOTEXHOJIOTUYCCKON MPOAYKIIMHU B MUIICBON
MIPOMBIIIUICHHOCTH; CTAaHAAPTHI, YCTAHABIMBAIOLITHE
MOPSZIOK MPOBEICHUSI TOBEPKH U KATMOPOBKY CPEIICTB
W3MEPEHUI, aTTECTALIUN UCTIBITATEIbHOIO
o0opymoBaHUs; MpaBHIIa BXOAHOTO KOHTPOJIS Ka4eCTBa
MOCTYTAIOIIETO CHIPHS, MPOCIEKUBAEMOCTH MPOTYKIIHH
B TEXHOJIOTMYECKOH IIETTH MPOU3BOJICTBA
OMOTEXHOIOTUIECKON TIPOTYKITHH.

YMeeT: npoBoaNTh Ta0OPATOPHBIC UCCIICIOBAHUS 10
MOKa3aTeNsIM KayecTBa M 0€30IaCHOCTH CHIPBS U
TOTOBOW MHUIIEBOH MPOTYKITNH; OPTaHN30BAaTh PabOTHI
0 METPOJIOTMYECKOMY OOCITY)KUBAHHUIO CPEICT
n3mepenuii (CH) u n3mMepurensHOro 000pyroBaHus,
CBOEBPEMEHHO TPEACTABISATH JOKYMEHTALUIO IS
rocygapcrBeHHoM noBepku CU; opraHu3oBath CUCTEMY
BXOJIHOT'O, OTIEPAIIMOHHOTO U BEIXOTHOTO KOHTPOJIS
Ka4uecTBa MPOYKIINHA Ha OMOTEXHOIOTHUECKOM
MIPOU3BOJICTBE.

Buoageer: TexHOMOTHSAMH yIIpaBICHHUS
OMOTEXHOJITHYECKAMH TIPOIIECCAMU Ha OCHOBE
KCIIOJIb30BAHUS )KUBBIX OPTraHU3MOB U UX CUCTEM B
TpoIiecce MPOU3BOICTBA MUIIEBOH TMPOTYKITHH;
mab0pPaTOPHBIMH METOJJAMH aHAJIM3a Kau4eCTBa ChIPhS U
o1y padpUKaTOB C MBI ONTUMHU3AINH ITPOLIECCOB
MIPOM3BOJICTBA MUIIEBON TPOAYKITNH; MPUHIAIIAMHA U
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MpUeMaMU OpraHU3alMU TEXHOJIOTHYECKUX MPOIIECCOB B
MIPOM3BOCTBE MUIIECBOI MPOIYKIINH U TMHUIIEBHIX J0OABOK
METOIaMH OMOTEXHOJIOTHH.

Teepao 3HaeT: HopmaTHHO-3aKOHOAATENBHYIO 0a3y
0 PETYIMPOBBAHUIO K OE30ITaCHOCTH 1 KadecTBa
OMOTEXHOIOTUYECKON TIPOAYKITUH B MTUTIEBON
HPOMBIIIJIEHHOCTH; CTAaHAAPTHI, YCTaHABIMBAIOIINE
HOPSIOK TIPOBENICHUS TIOBEPKH U KATMOPOBKHU CPEICTB
U3MEPCHUIA, aTTECTALUH UCTBITATEILHOTO
000pyIOBaHHMsI; MPaBUIIa BXOAHOTO KOHTPOJIS KauecTBa
HOCTYTIAIOIIETO CHIPBS, MPOCICKNBAEMOCTH MPOIYKIIHN
B TEXHOJIOTUYECKOH LETH TIPOM3BOICTBA
OMOTEXHOJIOTUIECKON MPOTYKIIUH.
YBepeHHO yMeeT: NpoBOAUTE J1a0OpaTOPHBIE
MCCJIC/IOBAHUS 110 TTOKA3aTeNsIM KayecTBa U
0E30MaCHOCTH CHIPBSI H TOTOBOW MHIIEBOM MPOAYKIUH;
OPraHU30BaTh PAOOTHI IO METPOJIOTHIECKOMY
IpoaBuHYTHI obcykuBanmto cpeact mamepenuit (CU) n

(xopomo) U3MEPHUTEIILHOTO 000PYI0BaHHSI, CBOCBPEMEHHO
HPE/ICTABIATH JOKYMEHTAIHIO JIIS TOCYIapCTBEHHOM
nosepku CH; opraHu3oBaTh CHCTEMY BXOJHOTO,
OINICPalIMOHHOI'0O U BBIXOJHOI'O KOHTPOJIA KaueCTBa
HPOJIYKIMH Ha OMOTEXHOIOTMYECKOM TIPOU3BOICTBE.
YBepeHHO BJIa/ieeT: TEXHOJOTHSIMH yIPaBICHHS
OMOTEXHOJITMYECKUMH TIPOIIECCAMU Ha OCHOBE
HCIIOJIb30BaHM JKUBBIX OPraHU3MOB U UX CUCTEM B
nporecce MPOU3BOICTBA MHIIEBON MPOTYKIINH;
71a00paTOPHBIMHU METOJAMH aHAJI3a KaueCTBa ChIPbS U
noy(habpHKaToB ¢ HENbI0 ONTHMHU3AINH POIIECCOB
NPOU3BOJICTBA MUILEBOI MPOIYKINH; MPUHIIMIAMHI U
NpUeMaMH OpPraHu3aluy TEXHOJIOTHYECKUX POLIECCOB B
MIPOU3BOJICTBE MUIIEBON TTPOAYKITUH ¥ IMHIIEBHIX T00aBOK
MeToaMi OMOTEXHOJIOTHH.

HNmeer chopmupoBaBmnecs cucteMaTHYecKHe
Bricoknii 3HaHuA: HopmaTnHO-3aKOHOIATENbHYIO 0a3y 1o
(oTIM4HO) PEryarpoBBaHUIO K 0€30MAaCHOCTH M KayecTBa
OMOTEXHOJIOTMYECKON MTPOIYKITHH B MHUIIICBON
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IPOMBIIIJIEHHOCTH, CTaHIApPThl, YCTaHABJINBAIOIINE
HOPSIIOK MPOBEACHUS TOBEPKU U KaTHOPOBKH CPEICTB
M3MEPEHMH, aTTeCTallMM UCTIBITATENIEHOTO
000pyI0OBaHMsI; MpaBUIIa BXOJHOTO KOHTPOJIS KauecTBa
MOCTYIAOILET0 ChIPbs, IPOCISKUBAEMOCTH POIYKLIUI
B TEXHOJIOTHYECKON LIETH MTPOU3BOACTBA
OMOTEXHOIOTNYECKON MPOIYKIINH.

HNmeer chopmupoBaBieecs: cHCTEeMaTHYECKOe
YMEHHe: IpPOBOAUTH JaOOpaTOPHBIE UCCIIEAOBAHUS 110
MOKa3aTesIM KayecTBa M 0E30MaCHOCTHU ChIPhS U
TOTOBOM MHUIIEBOH MPOTYKITNH; OPTaHN30BAaTh PaOOTHI
MO0 METPOJIOTUIECKOMY O00CTYKHBaHUIO CPENICT
m3mepenwnii (CH) u n3mMepurensHOro 000pyIoBaHuUS,
CBOEBPEMEHHO MPEACTABIATH JOKYMEHTALUIO JUIS
rocyaapctBeHHol mosepku CU; opraHn3oBath cucteMy
BXOOHOI'0, OIICPALIMOHHOI'O Y BBIXOJHOI'O KOHTPOJIA
KadyecTBa MPOAYKLUUH HAa OMOTEXHOJIOTMYECKOM
MIPOM3BOCTBE.

IMToxka3zax cpopmupoBasieecsi CHCTEMATHYECKOE
BJIAJAICHUEC. TCXHOJIOTHAMHU YIIPABICHUA
OMOTEXHONTHUYECKIMH TIPOIIECCAMU Ha OCHOBE
WCIIOJIb30BaHMS )KUBbIX OPTaHU3MOB U UX CHCTEM B
npoliecce MPOU3BOACTBA MUILEBOM MPOAYKLIUH;
nabopaTopHBIMU METOJIAMHU aHAJIN3a Ka4eCTBa ChIPbsI U
noy(haObpHKaToB ¢ HENbI0 ONTHMHU3AINH POIIECCOB
MIPOM3BO/ICTBA MHIIEBOM NMPOAYKINH; NPUHIKANIAMH U
ImpueMamMu OpraHmsalii TEXHOJOTHYCCKUX ITPOLECCCOB B
MIPOU3BOJICTBE MUINEBON TTPOIYKITUH 1 MHIIEBHIX T00aBOK
METOAaMHU OMOTEXHOJIOTHH.

IIK-4 CriocobeH pa3pabaTeIBaTh CUCTEMY
MEPOTPHSITHH 10 TOBBITIICHHUFO

3¢ (HEeKTUBHOCTH TEXHOJIOTUIECKUX
MPOILIECCOB MPOU3BOJCTBA
OMOTEXHOJIOTUYECKOW TIPOYKIIUH TS
MUIIEBOY POMBIIIUIEHHOCTH

IToporoBbiii
(YAOBJIETBOPHTEIBLHO)

3HaeT: OCHOBHBIE MPHHIIUIIBI K TIOIXOIBI
ONTUMM3ALUKN TEXHOJOTHYECKUX MPOLIECCOB B
MIPOU3BOCTBE OMOTEXHOIOTHIECKON IPOTYKIINH;
MIPOTpaMMHBIE CPEACTBA U TEXHOJIOTUU, TPUMEHSIEMBbIE
B MOJICIIMPOBAHUY OMOTEXHOJIOTHIECKUX TPOIIECCOB;
TEXHOJIOTHYECKHE 3TANbl U UX B3aHMOCBS3b B
MIPOU3BOICTBE MUILEBON MPOAYKIUU; IPOrPaMMHbIE
CpeJICTBA JIJI1 MOJIEJIUPOBAHUA U aHAJIN3a
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MPOU3BOCTBEHHBIX MPOIIECCOB, KIFOUEBBIC MTOKA3aTEIIN
adpextuBHOoCTH (KPI) OHOTEXHOTOTHYECKUX
MPOIIECCOB, PETTIAMEHTHPYIOIIHE CTAHAAPTHI U
HOPMATHBHBIC aKThI, KACAIOIIUECS MOJICIIUPOBAHUS U
MPOM3BOJICTBA TIPOTYKIIUU B MUIIEBON
MPOMBIIIIIICHHOCTH.

YMeeT: npuMeHsTH IUPPOBBIE TEXHOIOIMH B cOOpe 1
aHalln3e MacCHBOB MH(OPMAIIUHU O TIPOU3BOJICTBE,
pa3padaThiBaTh U BHEAPSITH MEPOIIPHSTHS,
HaIpaBJICHHbBIC HA MOBBIIICHUN 3PPEKTUBHOCTH U
Ka4yecTBa MPOAYKIUH;, BEIOUPATH U IPUMEHSATH METOIBI
MOJICITUPOBAHMUS JIJISl PEIICHUST KOHKPETHBIX 3a]1a4 B
MPOU3BOCTBE, aHATM3UPOBATh U HHTEPIIPETHUPOBATH
pe3yabTaThl MOJCIIMPOBAHUS TEXHOJIOTHUICSCKUX
MPOIIECCOB, MPOTHO3UPOBATH U3MCHEHHUSI B
TEXHOJIOTHYECKOM TPOIEcce Ha OCHOBE MOJIEIICH;
pa3palaThiBaTh U KCIIOJIH30BaTh MATEMATHUCCKUC U
KOMITBIOTEPHBIC MOJCTH TEXHOJIOTMIESCKUX MPOIIECCOB,
OTPENIeNATh KPUTHUYECKHE TTapaMeTphl MPOIECCOB U
HaXOAWTh IIYTU UX OINITUMH3AIINU, UHTCTPUPOBATH
PE3YIBTATBI MOJACIINPOBAHNA B CUCTEMY YIIPABJICHUA
MPOU3BOJICTBEHHBIMH MPOIECCAMH.

Buoageer: HaBbikaMu pa3paOOTKU TEXHOJOTHUYESCKHX
KapT MO0 MOBBIIICHUIO 3()HEKTUBHOCTH
MPOM3BOJICTBEHHBIX MPOIIECCOB B MHUIIIEBOMH OTPACIIH;
TEXHOJIOTHSIMH Pa3pabOTKH MOJIEIICH TEXHOJIOTHIECKUX
MPOIIECCOB OMOTEXHOJIOTHYECKOTO TIPOU3BO/ICTRA,
WHCTPYMEHTAMH ONITUMU3AIIUU U TIOBBIIICHHUS

3¢ (EeKTUBHOCTH IPOU3BOJICTBA HA OCHOBE
MOACIIUPOBAHUA,; HaBbIKaMU aHaJIn3a JaHHBIX U pa6OTBI C
COBPEMEHHBIM IIPOTPAMMHBIM 00€CIIEYeHUEM IS
MOJICTTUPOBAHHMS, TEXHOIOTHUSAMH ONTHMU3AIUIMA U
NOBBIIIEHHAS Y3QPEKTUBHOCTH MTPOU3BOJICTBA C
WCIIOJIb30BaHUEM PE3yJIbTATOB MOJICITHPOBAHMUS,
HaBBIKAMHU KOMaHIHON paOOThI JJIs1 BHEAPEHUS
pa3pabOTaHHBIX PEMICHUH B IPOU3BOACTBEHHBIC
MPOIIECCHI.
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IIpoaBunyTHI
(xopo1uo)

TBepao 3HAET: OCHOBHBIC IPUHIIUIIEI ¥ HOAXO/bI
ONITHMH3AIUH TEXHOJOTMYECKHX MPOILIECCOB B
MPOM3BOJCTBE OMOTEXHOIOTMUECKON MPOIYKLINH;
MPOTrpaMMHBIE CPEACTBA U TEXHOJIOTHH, TPUMEHSIEMbIC
B MOJICJIMPOBAHNN OMOTEXHOJIOTMIECKHUX ITPOIIECCOB;
TEXHOJIOTHYECKHE ITAIBl M UX B3aUMOCBSI3b B
MPOM3BOJICTBE MHUIIEBOM MPOAYKIINH; TPOrPaMMHBIE
Cpe/ICTBA /U MOZICIMPOBAHUS U aHAJIHM3a
NPON3BOJICTBEHHBIX MIPOLIECCOB, KIIIOUEBBIC MTOKA3ATEIH
s dextuBHOCTH (KPI) OnoTexHOMOrHUECKIX
IPOLIECCOB, PETIIAMEHTHPYIOIINE CTAaHIaPTHI U
HOPMaTHBHBIE aKTHI, KACAIOIINECS MOACIUPOBAHUS U
MPOM3BO/ICTBA TPOIYKIIMHU B MUILIEBON
MPOMBIIIIJIEHHOCTH.

YBepeHHOo ymMeeT: NpUMEHSTh HU(POBbIC
TEXHOJIOTHH B cOOpe U aHaIH3e MacCUBOB HH(POPMALIUH
0 MIPOM3BOJICTBE, pa3padaThiBaTh M BHEAPSTH
MEpONPUSTHS, HAIIPAaBJICHHBIEC HA TIOBBIILICHUN

3¢ PEKTUBHOCTH U Ka4ecTBa MPOAYKIMH; BEIOUPATh U
MPUMEHSTh METOJII MOJIEITUPOBAHUS [T PELICHUS
KOHKPETHBIX 3a/1a4 B IPOU3BO/ICTBE, aHATH3UPOBATH U
MHTEPIPETUPOBATH PE3YJIBTATH MOJICTUPOBAHHUS
TEXHOJIOTHYECKHX MPOIECCOB, TPOTHO3UPOBATh
M3MEHEHHUS B TEXHOJIOTHYECKOM TPOIecce Ha OCHOBE
Mozerel; pa3pabaTbiBaTh U UCIIOJIB30BAThH
MaTeMaTHYeCcKHe U KOMIBIOTEPHBIC MOJCIH
TEXHOJIOTHYECKHX MPOLECCOB, ONPEIEIATh
KPUTHYECKHE MTapaMeTPHI IPOIIECCOB M HAXOAUTH IyTH
UX ONTUMH3ALIUH, UHTETPUPOBATH PE3yIbTATHI
MO/JICIIMPOBAHHUS B CHCTEMY YIIPABIICHUS
MIPOM3BOJCTBEHHBIMH MTPOLIECCAMH.

YBepeHHO BJIa/leeT: HaBbIKaMH pa3paboTKu
TEXHOJIOTHYECKHUX KapT IO MOBBIMIEHHIO 3P PEKTHBHOCTH
MIPOM3BOJCTBEHHBIX POLIECCOB B MHUIIEBOH OTPACIIH;
TEXHOJIOTHSIMU pa3pabOTKH MOJIEel TEXHOJIOTUIECKUX
HPOLECCOB OMOTEXHOIOTMYECKOTO IPOU3BO/ICTBA,
MHCTPYMEHTaMU ONTUMH3AIMY ¥ TIOBBIICHHS
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3¢ (EeKTUBHOCTH TPOU3BOJICTBA HA OCHOBE
MO/JICIIUPOBAHNS; HABBIKAMHU aHAIN3a JaHHBIX U pabOTHI ¢
COBPEMEHHBIM MPOTPAMMHBIM 00ECIICUCHUEM TSI
MOJICTTUPOBAHHMS, TEXHOJOTHUSIMH ONTHMU3AIUIMA U
MOBBIICHHS d()PPEKTUBHOCTH TPONU3BOICTBA C
UCTIOJIb30BaHUEM PE3yIbTATOB MOJICITUPOBAHUS,
HaBbIKAMHU KOMaHIHOW paOOThI 1)l BHEAPEHUS
pa3pabOTaHHBIX PEIICHHUN B TIPOU3BOICTBEHHBIC
TIPOTIECCHI.

HNmeer chopmupoBaBmInecs CUCTEeMATHYCCKHE
3HAHUSA: OCHOBHBIC IPUHITUITBI M TTOIXOIBI
ONTHMHU3AINN TEXHOJOTHUYECKUX MPOIIECCOB B
MPOU3BOJICTBE OMOTEXHOIOTHUECKON MPOIYKIINH;
MPOrpaMMHBIE CPEJICTBA U TEXHOJIOTHH, IPUMEHIEMBbIE
B MOJICTTHPOBAHUN OMOTEXHOJIOTHIECKHUX TPOIIECCOB;
TEXHOJIOTMUYECKHUE 3TAIbl U UX B3aUMOCBSI3b B
MPOU3BOJICTBE MHUIIECBOM MPOAYKIUH; TPOTPaMMHBIE
CpeCcTBa ISl MOACITUPOBAHUS U aHAIH3a
MIPOU3BOACTBEHHBIX MPOIIECCOB, KIFOUEBBIC TTOKA3aTEIN
sa¢dpexruBHocTH (KPI) OMOTEeXHOIOrHYeCKUX
MPOIIECCOB, PETIIAMEHTHPYIOIINE CTAHIAPTHI U
HOPMAaTHBHBIE aKThI, KACAIOIINECS MOJIEIIUPOBAHUS U
Bruicokuit MPOMU3BOJICTBA MPOAYKIIUU B MUIIEBOU

(oTJIMYHO) MIPOMBITIUICHHOCTH.

HNmeer chopMupoBaBiieecs: CHCTEMATHYECKOE
YMEHHe: IpUMEHATh LU(POBBIE TEXHOJIOTHH B cOope 1
aHaJM3e MacCUBOB MH(OPMAITUH O TIPOU3BOJICTBE,
pa3padaTeIBaTh U BHEAPSITH MEPOIIPHUSATHS,
HarnpaBJIeHHBIC HA MOBBIICHUH d3PPEKTUBHOCTH U
KadecTBa MPOAYKIUH; BEIOUPATh X IPUMEHSATH METObI
MOJIEIIMPOBAHMUS ISl PELICHUS] KOHKPETHBIX 3a7a4 B
MPOM3BOCTBE, aHATM3NPOBATH M HHTEPIIPETHPOBATH
Pe3yIbTaThl MOAEIUPOBAHUS TEXHOIOTMYECKHX
MPOLIECCOB, IPOTHO3UPOBATh H3MEHEHUS B
TEXHOJIOTHYECKOM TPOIIECCe Ha OCHOBE MOJEIIEH;
pa3pabaThIBaTh M MCIIOIB30BaTh MAaTEMaTHUECKHE 1
KOMIIBIOTEPHBIE MOJIETH TEXHOJIOTHUYECKUX MPOLIECCOB,
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OTIpeNIeNIATh KpUTHYECKHE TTapaMeTphl MIPOLECCOB U
HaXOJUTh MyTH UX ONTUMHU3AINHN, HHTETPUPOBATh
pe3yIbTaThl MOACTUPOBAHUS B CHCTEMY YIIPABICHUS
MPOM3BOJCTBEHHBIMH MTPOLIECCaAMH.

IMoka3an chopmupoBaBIIeecs: CUCTEeMaTHYECKOe
BJIA/ICHU € :HABBIKAMH Pa3pabOTKH TEXHOIOTHIESCKUX
KapT IO MMOBBIICHHIO 3P HEKTHBHOCTH
MPOM3BOJICTBEHHBIX MPOIIECCOB B MHUIIEBOH OTPACIIH;
TEXHOJIOTHSIMU pa3pabOTKU MOJIEIeH TEXHOIOTHIECKUX
MPOIIECCOB OMOTEXHOJIIOTHYECKOTO TIPOU3BO/ICTRA,
WHCTPYMEHTAMH ONITUMU3AINU H TIOBBINICHHUS

3¢ (EeKTUBHOCTH IPOU3BOJICTBA HA OCHOBE
MOACIUPOBAHMSA; HAaBBIKaAMU aHaJIM3a JaHHBIX U pa6OTI)I C
COBPEMEHHBIM MPOTPAMMHBIM 00ECIICUCHUEM TSI
MOJICIIUPOBAHMS, TEXHOJIOTHSMH ONTHMU3AIMSIMHA U
NOBbIICHHUS Y3PPEKTUBHOCTH MTPOU3BOJICTBA C
UCTIOJIb30BaHUEM PE3yIHTATOB MOJIEIIUPOBAHNS,
HaBBIKAMU KOMaHTHOW pabOoThI [T BHEIPESHUS
pa3pabOTaHHBIX PEIICHUN B TIPOU3BOICTBEHHBIC
MPOIIECCHI.

* 3a4TEHO BHICTABJIACTCS IIpu YPOBHE OCBOCHUSA KOMIICTCHIIMN HE HUXKC ITOPOTOBOTO

2. Onucanue NIKaJ OeHMBAHUSA

2.1 Hlkana oyenueanus na ymane mexKyuie2o KOHmpoJis

dopMa TeKylero OTtcyTcTBUE yCBOEHUS IToporosslii [IponBunyThIii (xopomro) | Beicokuit (0TIMYHO)
KOHTPOJIS (HIKE TTIOPOTOBOTO) (Y1OBJIETBOPUTENIHLHO)
Bremmonaenue HE BBIIIOJIHEHA WITH BCE Pemeno 6onee 50% 3aganus, HO Pemeno 0oiee 70% BCE 3aJIaHMsI peleHbl 0e3
KOHTPOJILHOM paboTHI 3aJJaHUsI PEeLICHbI menee 70% 3aJlaHus, HO €CTh OLIMOKU OLINOO0K
HENPaBUIIBHO
OTBeThI Ha BOIIPOCHI B orBerax | OTBeTHl OTpaxkaroT B 1eioM | HemocraTouno nojiHOe | AKTUBHOE  yyacThe B
KOJUJIOKBUYMa 00HapyXHUBAIOTCS MOHMMAaHWE U3y4aeMOll TEeMbl, | paCKphITHE  HEKOTOPBIX | 00CYKIEHUHU npooieM,
CyIIECTBEHHbIE TPOOENbI | 3HAaHUE COJCPXKAaHUS OCHOBHBIX | BOIIPOCOB TEMBI, | BBIHECEHHBIX IO TEMaTUKE
B 3HAHUSAX OCHOBHBIX | KATETOPHUH H TOHSTHH, JIMIIb | JOMTYyCKAIOTCS 3aHATHS,
MOJIOKEHUN y4eOHO | 3HAKOMCTBO € JICKIIMOHHBIM | HE3HAUUTEJIbHBIE CaMOCTOSITEIILHOCTb
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THUCILUTUIMHEI,
4acThb
YCBOEHa,
IMaCCUBHOCTh
CEMHHapax

OobIas
Marepuanga  HeE | OCHOBHOM JIMTEPATypOu
UMEEeT MECTO

Ha

MaTCpruaJIOM U peKOMCHHOBaHHOﬁ

HETOYHOCTHU B
(hopMyIIUPOBKE KaTETOPHIA
U TIOHATHHA, MEHbIIAs
AKTUBHOCTH Ha
CEeMHHapax, HETIOJTHOE
3HAHUE PEKOMEHJIOBAaHHOMN
00s13aTeIbHOM u
JIOTIOJTHUTEIbHOM
JUTEPATYPHI

aHaluM3a U CYXKICHUH,
cBOOOIHOE BIIAJICHHC
MaTepuajioM, IIOJHBIE H
apryMeHTUPOBAHHbBIC
OTBETBl  HAa  BOIPOCHI,
y4acTHe B JIUCKYCCHSIX,
TBEpIOE 3HaHHE
JIEKIIMOHHOTO ~Marepuaa,
00s13aTeNIbHOM n
PEKOMEHIOBAHHOM
JIOTIOJTHUTESIIEHOM
JUTEPATYPHI

2.2 lllkana oyenuganus Ha Imane NPOMeNCYmouHou ammecmayuu (3auem)

dopma
IPOMEKYTOUHOM OTCcyTCTBHE YCBOCHUS
aTTecTaluu (HMXKE TIOPOTOBOIO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHyTHII (XOPOIIIO)

Bricokwii (0TIIHIHO)

BerInonHeHne HTOroBbIX
TecToB (He MeHee 15
BOIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goitee

SARE I

S

4. TunoBble KOHTPOJIbHbIE 321aHUSI WJIN HHbIE MaTePUAJIbl, HeOOX0AMMBbIe [1JIsl OLIEHKH 3HAHUI, YMeHUIi, HABBIKOB U (MJIH) ONbITA
NesiTeJIbHOCTH, XapPaKTEPU3YIOIIMX 3Tanbl JopMUPOBaAHMS KOMIIETEHIN B poLiecce 0CBOeHHUs 00pa30BaTe/IbLHOI NPOrpaMmbl

5.

Buael 6poxenus B MpOU3BOICTBE MUIIEBBIX MPOIYKTOB.
JlaiiTe KkpaTKyl0 XapaKTepUCTUKY MUKPOOPTaHHW3MaM, UCIIOJIb3YEMbIM B OPOAMIIbHBIX TPOU3BOICTBAX.
Onumure cTaany pa3BUTUS MUKPOOPTraHU3MOB.

JlaiiTe XapakTepHCTUKY CII0COOaM KYJIbTUBUPOBAHMUS.
HapucyiiTe kpruBYyI0 pocTa MUKpOOPTaHM3MOB ITPU NEPUOTUUECKOM CIIOcO0e KyIbTUBH-POBAHUS M 0XapAKTEPU3yHTE OCHOBHBIE CTA U

pa3BUTHSL.

[TosicauTe pas3iimuuAa MKy TCPMHUHAMU PAa3MHOKCHUC U POCT MUKPOOPTaHNU3MOB.
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7. TexHOJIOrHs MOJIOYHOKHCIIOTO OPOIKEHUSL.
8. TexHonoruueckrue 0COOEHHOCTH MTPOU3BOICTBA KUCIOMOJIOUYHBIX MPOTYKTOB.
9. Teopernveckre OCHOBBI MOJIOYHOKHUCIIOTO OPOIKEHHSI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,

45.

46.
47.
48.
49.
50.

51.
52.
53.

54.
55.

3aKBacKH 11 MOJIOYHOKUCIIOTO OpOKEHHUS.

HazoBuTe BuabI MyKH JUIs1 XJ1e00NeueHusl.

Kakue Buzbl 1poxokel MPUMEHSIOT B XjeOoneueHun?

B kakoM KoJnuecTBe BHOCST IIPECCOBAHHBIE IPOMOKH B TECTO?

Kak mpoTekaet OposkeHre U co3peBanue recta?

Kak M0oxHO yckopuTh npoiiecc OpoxxeHust Tecta?

UeM BBI3BaHO MOJIOYHOKHUCIIOE OposkeHHe TecTa?

HazoBute ciocoObl mpuroToBieHus Tecra?

Kak roToB4T niieHnyHoe TecTo Ha onapax?

[To xakuM moka3aTessiM OIICHUBAIOT Ka4eCTBO TOTOBOrO XJieba?
CocTosiHME U IEPCIEKTUBbI Pa3BUTHSI BUHOAEIUS.

CocraB u kinaccuuKaiys BUH.

CrniuproBoe OpoxeHue.

TexHonornyeckas XxapakTepucTUKa BUHHBIX TPOACKEH.

BbpoxeHne BUHOrpagHOTO cycia.

bposxenue Ha mesre.

KoHnTponb criupToBOro 6poxeHusl.

OcoOenHocTH nIepepabOTKU BUHOTPAAA MO «OeoMY» CIioco0y.
OnTumanbHas Temneparypa OpokeHus BUH

Oco0eHHOCTH TEXHOJIOTHH KPEIIKUX BUHOTPAIHBIX BUH.

Kakue BiHa OTHOCATCS K ClIEIUAIbHBIM?

Oco0eHHOCTH TPOU3BOJICTBA XEpeca.

Kaxkue copta BUHOTpaaa UCTONIB3YIOT JUIsl MPOU3BOJICTBA MYCKATHBIX BUH?
Kakue BiHa MOXKHO OTHECTH K apOMaTH3UPOBAHHBIM?

ITony4yenue nUBHOIO cycia.

I[Tporeccel, mpoTekaromye Npu Opo>KEHUH MMUBA.

@dakTopsbl, BAUSIOIINE HA OPOKEHHE.

CrnocoOs1 Opoxenus nuBa. X cpaBHUTENbHAsA XapaKTEPUCTHKA.
N3ydenne Mmophonornueckux 0co0OeHHOCTEH MUKPOOPTaHU3MOB-TIIPOYLIEHTOB
KHCJI0-MOJIOUHBIX MPOYKTOB.

XapakTepHuCcTUKa ChIpbs B IPOU3BOJICTBE 3aKBACOK.

Mukpoduiiopa Mooka.

Mukpoduopa NUIIEBBIX MPOJTYKTOB

TpeboBaHMs K KaueCTBY MOJIOKA.

TexHonorus MOAroTOBKM MOJIOKA K MOJIOYHOKHUCIIOMY OpOKEHUIO.
TexHo0rHs MPOAYKTOB MepepabOoTKH BTOPUYHOTO CHIPhsI BUHOAEIbUECKON MPOMBIIII-
JIEHHOCTH.

XapakTepuCTUKa ChIPbs, UCIIOIB3YEMOI0 B TPOU3BOJICTBE CIA00aIKOTOJIbHBIX
HaAIUT-KOB.

CrocoObI TTOBBITIICHHUST OMOJIOTUYECKON CTOMKOCTH TTHBA.

[TuBHBIE TPpOAOKU. XapaKTEPUCTUKA TMBOBAPEHHBIX JIPOACKEH.
TpeGoBanusi, MPeAbABISIEMBIE K IPOACOKAM.

TexHonorus nNoy4eHns MOJIOYHON KUCIIOTHI.

HccnenoBanue npoliecca CKBalIMBaHUS IPU IPOU3BOJCTBE Pa3INYHbIX BUJIOB
KHCJIOMO-JIOYHBIX HAIIUTKOB B 3aBUCHMOCTH OT TEXHOJIOTHH.

OcHoBHbIE CIOCOOBI MPUTOTOBIIEHUS 3aKBAacOK. KOHTpOJIb MPON3BOACTBA U KayecTBa
3a-KBacOK.

N3yueHre MUKpOOHOIOTHYECKHX M (PU3MKO-XUMUYECKUX TTOKa3aTenei
MOJIOYHOKHUCJIBIX TPOJTYKTOB.

MexaHu3M 1 XMMHA3M CIHPTOBOTO OpOXKEHUs

OcHoBHbIE, BTOPUYHBIE U TOOOYHBIE MPOAYKTHI CIUPTOBOTO OPOKEHUS
CrpoeHnue ApoA-KeBOM KIETKU U €€ XUMHYECKUI COCTaB
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56.
57.
58.

59.
60.

VYKaXuTe HICTOYHUKH MPOU3BOJICTBEHHON MH(DEKITNN HA IPEATPUITHSIX OPOIUIBLHOMN
MIPOMBIIUIEHHOCTH.

HazoBuTe 0CHOBHBIE METO/IbI AC3UH(EKIIUN MPOU3BOACTBEHHBIX Cpell, 000pya0BaHMS,
KOMMYHUKAIUH U T.II.

TexHo0rus MOJIy4eHHUs MUIIEBBIX KUCIIOT U YKCYca.

TexHonorust NoJIy4eHus JIUMOHHON KUCIIOTHI.

TexHonorust NoJiydeHus ykcyca

Tema pedepaToB (npe3eHTaANMIH)

1.
2.

Bunel OpoxeHus B pOU3BOACTBE MUIIEBBIX MPOIAYKTOB.
JlaiiTe kpaTKyl0 XapaKTepUCTUKY MUKPOOPTraHU3MaM, UCTIOIb3YEMbIM B OPOAMILHBIX

IMPOU3BOACTBAX.

3.

Hapucyiite kpuByro pocta MUKPOOPraHU3MOB IIPU EPUOAUUECKOM crioco0e

KYJIbTUBHU-POBAHUS U oxapaKTepI/ByﬁTe OCHOBHBIC CTaIUN PA3BUTHUSI.

4.
S.
6.
7.
8.

Teopernyeckre OCHOBBI MOJIOUHOKHCIIOTO OPOXKEHHUS.

3aKBacKH JJII MOJIOYHOKHCIIOTO OpOXKEHUS

TexHomornyeckre 0COOEHHOCTH MPOU3BOJICTBA KHUCIOMOJIOYHBIX HAITUTKOB.
OC0OEHHOCTH TEXHOJIOTHH IPOU3BOJICTBA CHIPOB.

OcCHOBHBIE OpraHoOJIENITUYECKUE, PUIUKO-XUMUYIECKHUE U MUKPOOHOJIOTHUECKHIE

IMMoKa3a-TCJIn KUCJIIOMOJIOUYHBIX IMPOJAYKTOB.

9.

10.
11.
12.
13.
14.
15.

TIPOXIKEH.
16.

HH.

17.
18.
19.
20.
21.
22.
23.
24,
25.

JICHHOCTH.

26
27
28
29

JICHHOCTH.
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HazoBuTe Buabl MyKH U JpOACOKEN 11 XJ1€00MeUeHUs.

CrniuproBoe ¥ MOJIOUHOKHCII0€ OpOoXKeHHe B XJ1e00NeUeHUH.

@®axTophl, BAUSIOLIME HA IPOLECC OPOKEHUS U CO3PEBAHUS TECTA.

Texnonorus xyeba u x1e000yIOUHBIX U3/ICTHA.

OcHoBHbIE MOKa3aTeNn KayecTBa xjie0a 1 XJae000yI0UHbIX TPOTYKTOB

CocTosiHME U IEpCIEKTUBbI pa3BUTHSI BUHOAEIHS, COCTaB U KilacCu(UKaLMsl BUH.
CrniuproBoe OpoxeHHe B BUHOAETUH U TEXHOJIOIHYecKas XapaKTepUCTHKa BUHHBIX

Bbpoxenne BUHOrpagHoOTroO cycia, OposkeHue Ha Mme3re. KoHTposib cniupToBoro Opoxe-

OcobeHHoCcTH NepepaboTKH BUHOTPa/ia Mo «OeroMy» crnocooy.

OCoOEHHOCTH TEXHOJIOTHH KPETIKMX BUHOTPAIHBIX BHH U apOMAaTH3UPOBAHHBIX.
Oco6eHHOCTH TPOU3BOJICTBA Xepeca U CIIEUATBHBIX BHH.

[Ipoueccel, npoTekarolue npu OpoKeHUN NUBA U PaKTOPBI, BIUSIIONINE Ha OpOXKEeHNUE.
CrniocoOb1 OposkeHus muBa. MIX cpaBHUTEIbHAS XapaKTEPUCTHKA.

Muxkpodiiopa MOJIOKa U MOJIOUHBIX TIPOTYKTOB.

Muxkpodiopa xieda 1 xJ1e600yI0UHBIX TPOTYKTOB.

Mukpodiopa THIIEBHIX TPOIYKTOB

TexHonorus NpoAYKTOB MepepaboTKH BTOPUYHOTO CHIPhSI BAHOAEIBYECKOM MPOMBIII-

[TuBHBIE OpOKKU. XapAKTEPUCTHKA MMBOBAPEHHBIX JIPOXIKEH.

Croco0BbI MTOBLIIEHNST OMOJIOTHYECKON CTOMKOCTH ITHABA.

TexHonorKs NPON3BOJCTBA NTUBA.

Hcrounmku mpon3BOACTBEHHON WH(MEKITUN HA TIPEIMPUATHASIX OPOIMIIHHON MPOMBIIII-

OcHOBHBIC METO/AbI ,Z[C3I/IH(1)CKLII/II/I MMPONU3BOACTBCHHBIX CPCI, HOMGH_ICHI/II\/'I, 060py;[0Ba-

HUsA, KOMMYHHKaI_II/II‘;I u T.II.

31.
32.
33.

TexHONMOTHA MOTYYEHUs MUIIEBBIX KUCIOT.
TexHonorus nojiy4eHus JUMOHHOW KHUCIIOTHI.
TexHonorus noiay4eHus ykcyca
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®OHJ OHEHOYHbLIX CPEJACTB JJIS TEKYIINEI'O KOHTPOJIA
KommuiekT oneHOYHBIX MaTepuaioB 1o aucuuiinbe «Texnosnorus ¢gepMeHTATHBHBIX M OPOAMIbHBIX IPOM3BOICTBY»
3azaHus 3aKphITOrO TUIIA — 2 MUH. Ha OTBET, 3alaHUsl OTKPBITOTO TUIIA — 5 MUH. Ha OTBET

Bepnbsiit otBeT niun

Ne 3aganue BapuanTel oTBETOB Ne Bepnoro PopwHpyenas
/1 KOMITCTCHIIHS
OTBeETa
3agaHus 3aKpbITOrO THIIA
1. DepMEHTHI - 3TO: 1)buonoruyeckue KaTaiau3aTopbl buonornueckue karaan3aTopsl OIIK-4
2) YraeBoabl
3) Jlunu sl
2. OCHOBHBIM ITPOJTYKTOM CITUPTOBOTO 1) Mostounas KucioTa OTtaHou OIIK-4
OpO>KEeHUS SABIIACTCS: 2) DraHon
3) YkcycHas KucioTa
3. OnrtumaneHas TeMneparypa s 1) 10-20°C 20-40°C OIIK-4
00JBIIMHCTBA OPOAMIIBHBIX 2) 20-40°C
TIPOLIECCOB 3) 50-60°C
4. Crepunusanus HeoOXoauma JJIs: 1) YHUUTOXEHUST MUKPOOPTaHH3MOB YHUYTOXKESHUS OIIK-4
2) YckopeHus pocra KIeToK MHUKpPOOPIaHHW3MOB
3) VnydineHus BKyca NpoayKTa
5. NmMmoOunmn3oBaHHbIE (DEPMEHTHI 1) OnHOPa30BOTO UCIOJIL30BAHUS MHoropa3oBoro OIIK-4
2) MHOropa3oBoro MCHoIb30BaHUs WCIIOJIb30BAHUS
3) He ucnonp3yroTcsi B IPOMBIIUIEHHOCTH
6. buopeaktop npenHa3HaveH JUIs: 1) XpaHenus cblpbs KyneTuBHpoBaHus OIIK-4
2) KynbTHBHpPOBaHUS MHUKPOOPTaHHU3MOB MHUKPOOPI'aHU3MOB
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3) OYUCTKH CTOYHBIX BOJ

7. pH cpenb! BiuseT Ha: 1) et mpoxykTa AKTHUBHOCTH (DEpMEHTOB OIIK-4
2) AKTHUBHOCTH (DEpPMEHTOB
3) Pasmep O6uopeakTopa
8. AcenTuka — 3T0: 1) OTcyrcTBHE KHUCIOpOIa [IpenoTBpaiienune monagaHus OIIK-4
2) TlpenoTBpaiiieHue Monaanus MOCTOPOHHUX MOCTOPOHHUX
MHUKPOOPIaHNU3MOB MHUKPOOPTIaHU3MOB
3) Hanuuue nutatenbHBIX BEIIECTB
9. ['myOunHas hepMeHTanus 1) Ha moBepxHOCTH cpebl BCEM 00BbEME CpeIbl OIIK-4
IPOUCXO/TUT: 2) Bo Bcem o0beme cpeibl
3) B tBepnoit daze
10. | OcHOBHBIM IPOAYKTOM 1) Dranon MomnoyHas kuciora OIIK-4
MOJIOYHOKHCIIOTO OpOXKEeHHUs 2) Mono4Has KHCI0Ta
SABIISIETCS: 3) YkcycHas KucnoTa
11. | Uaruburops! hepMeHTOB: 1) CHUXAIOT aKTHBHOCTH ()EPMEHTOB CHMXalOT aKTUBHOCTD OIIK-4
2) YBenuuuBalT aKTUBHOCTh ()EPMEHTOB (bepmMeHTOB
3) He BamsifoT Ha aKTHBHOCTH ()EPMEHTOB
12. | Bompoc: Scale-up — sto: 1) Ymenbienue maciitaba mpou3BoCTBA [Tepexon oT mabopaToOpHBIX K OIIK-4
2) Ilepexon oT 1a0OpPaTOPHBIX K MIPOMBIIIJIEHHBIM MacilTabam
MIPOMBIIIJICHHBIM MaciiTadam
3) MI3meHneHune cocTaBa cpejisl
13. | KodepmenTs! — 310! 1) benku HebenkoBble opranuyeckue OIIK-4
2) HebenkoBbie OpraHuIecKue MOJICKYITbI MOJIEKYJTBI
3) Monbl meTamion
14. | Yro Takoe ¢pepMEeHTATUBHBIE 1)IIpouiecchl, OCHOBaHHbIE HAa UCIIOJIB30BAHUN [Iponeccsl, ncnonp3yronme OIIK-4

IpOIeCcChl B OMOTEXHOIOTHUECKUX
POU3BOJCTBAX?

OakTepuit
2) Ilporeccel, ncnonp3yromue pepMeHTH IS
npeoOpa3oBaHus CyoCTpaToB

(bepMeHTHI 17151 TpeoOpa3oBaHUs
cyOcTpaToB
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3) IIpoteccel, HalIpaBiICHHBIC HA TOIYYEHHE
Ouorasa

4) Iporieccsl, KCIIOIB3YEMbIC HCKIIOYUTEIHHO B
HHHleBOﬁ HpOMBIH_UIeHHOCTI/I

15. | Kakue tunsl hepMeHTOB Hanbosee 1) JIunassr Bce nepeunciennbie OIIK-4
4acTO IPUMEHSIIOTCS B 2) IlpoTeasbl
(dhepMeHTAaTUBHBIX MpoIeccax? 3) AMmiiassl
4) Bce nepeuncieHHble
16. | Kakoe mpeumyIinecTBo gaet 1) Bo3M0OXHOCTB pabOThI ¢ OOIBIIUMU MeHbLINK PUCK 3apaXKEeHUs OIIK-4
HCII0JIb30BAaHUE 3aKPBITHIX CUCTEM B 0o0BEMaMHU ChIPbsI KYJBTYPBl MUKPOOPTaHH3MaMHU
OpOJMIIBHBIX POU3BOJCTBAX? 2) MeHbLIMI PUCK 3apakeHUs KYIbTYphbI
MHUKPOOPTraHU3MaMHU
3) DKOHOMHUS PHEPTUHU
4) Bosiee BhICOKasi CKOPOCTH Ipoliecca
17. | XemocraT ncnoab3yercs Ajs: 1) Ilepuoauyeckoro KyJIbTHBUPOBaHHS HenpepsiBHoro OIIK-5
2) HenpbIBHOTO KyJIbTUBUPOBAHUS KYJbTHBHUPOBAHUS
3) Crepunusanuu cpeibl
18. | Downstream processing BKIIIOYAeT: 1) [lonrotoBKy ChIpbs Beinenenue u o4ucTKy OIIK-5
2) BeigesieHue 1 O4MCTKY MPOIYKTa POAYKTa
3) KynpTuBHpOBaHHE€ MUKPOOPTaHU3MOB
19. | Teepmodaznas pepmenTanms 1) B xuaxoii cpene Ha tBepnom cybcrparte OIIK-5
HPOBOJIUTCS 2) Ha tBepom cyOctpate
3) B raszoBoii ¢aze
20. | depMeHTATUBHBIN THIPOIIH3 — 3TO: 1) CuHTE3 CIOKHBIX MOJIEKYJI Pacmienyienue cinosxHbIX OIIK-5
2) PacuieruieHre CIOKHBIX MOJICKY MOJIEKY
3) 3MeHeHue CTpyKTypbl MOJIEKYIT
21. | Uucras KyJabTypa COACPHKHT: 1) Cmech pa3HBIX MUKPOOPTaHU3MOB OpauH BUJI MUKPOOPTraHU3MOB OIIK-5
2) O1uH BUJI MEKPOOPTaHH3MOB
3) Tonbko OGakTepun
22. | IlpenkynbTypa HCIOJIB3YETCS AJIS: 1) XpaHeHHsI MUKPOOPTaHU3MOB AKTHBanMu pocra OIIK-5
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2) AKTHBaIMU POCTa MUKPOOPIaHH3MOB
3) OuncTKH NpoayKTa

MHUKPOOPIraHU3MOB

23. | GMP —»10 1) Meron anaiiusa npoyKTa Cucrema npaBui1 Jyist OIIK-5
2) Cucrema mpaBu it 00ECIIeYeHHs KauecTBa | 0OeCIeueHUs KauyecTBa
3) Bun ¢pepmenTanun
24. | B mpouecce nacrepu3anuu 1) Bce MuKpoopranusmsl ¥ CIiOpbl BereratuBHbie (GOpMBI OIIK-5
YHUYTOXKAIOTCSA 2) BereraTtuBHble (pOpPMBI MUKPOOPTaHU3MOB MHUKPOOPIaHU3MOB
3) Tonabko BUpPYCHI
25. | Jlid 9ero UCIONb3yeTcs adpalus B 1) Jlns ynaneHus yriekucioro rasa Jnis obecrieyeHus OIIK-5
OpoaAUIBHBIX Iponeccax”? 2) s obecriedeHus MUKPOOPIaHU3MOB MHUKPOOPTaHU3MOB KHCIOPOJIOM
KHUCIOPOAOM
3) [ns oxnakAeHUs Cpelibl
26. | Uro Takoe epMeHTATHBHAS 1) KonuuectBo pepmenTa CkopocTb (hepMEHTaTHBHON OIIK-5
AKTUBHOCThH? 2) CkopocTb (pepMEHTATUBHOM peakIiu peakuuu
3) TemnepaTypa peakuuu
27. | Kaxoii Tim OposkeHHs HCIIOTIB3YeTCs 1) Monounokucioe CrnupToBoe OIIK-5
IpY IPOMU3BOJICTBE XJieba? 2) CniuproBoe
3) YkcycHokucCI0e
28. | Uro Takoe Omoormueckas 1) CriocoGHOCTH KIIETOK K pa3MHOXKEHHIO CrnocoGHOCTh (hepMEHTOB OIIK-5
KaTaJIMTUYECKasi aKTUBHOCTbH? 2) CriocoOHOCTD (hepMEHTOB YCKOPATh PEAKLUU | YCKOPSAThH pPeakuu
3) CriocoOHOCTh MUKPOOPTraHNU3MOB
a/lafTUPOBAThCA K Cpeie
29. | YUro takoe merabonuzm? 1) ®opma KkneTkn CoBOKYIHOCTh OMOXMMHYECKHX OIIK-5
2) COoBOKYMHOCTh OMOXMMHUYECKUX PEaKIIUi B peakuil B OpraHu3Me
opraHuzme
3) Cioco6 pa3sMHOKEHHS
30. | Kak Ha3bIBalOTCS MUKPOOPTaHU3MBI, 1) baktepun Bce nepeuncieHHble OIIK-5

36




KOTOPBIE HCIOIB3YIOT B OPOJMIBHBIX
IPOU3BOJCTBAX?

2) I'pu6bI
3) Apoxcxu
4) Bce nepeuncieHHbIe

31. | Kakoii aTan sSBisieTCs KIIFOUEBBIM B 1) Crepunuzarus [IpenBaputenbHas 06paboTka OIIK-5
HOJTOTOBKE CBIPbs IS 2) 'omorenunzanus bepMeHTaMu
(bepMEeHTaTUBHBIX MPOLIECCOB? 3) IlpenBapurensHas 00paboTka hepMeHTaMH
4) OxnaxaeHue
32. | Kak Ha3bIBaeTCs mporecc 1) CnuproBoe OpoxkeHne CriuproBoe OpoxeHue OIIK-5
IPEBPALLEHUS [TIFOKO3bI B 3THJIOBBII 2) Mono4HoKucioe OpokeHue
CIIUPT W YTIIEKUCIBIN Ta3? 3) [IponmmoHOBOKHKCIIOE OpOKEHUE
4) MacnssHOKHCIIOe OpOKEHUE
33. | Hus gero ucnomszyercst CIP-moiika? 1) Jlnst ananm3a coctaBa MpoayKTa JUJ1sl OYMCTKH U CTEPHITH3AINN [1K-1
2) JIst OUMCTKHU M CTEPUIIM3aLUU 000pYAOBaHUs | 000PYIOBaHUS
3) JJist MOBBIIIIEHUS BBIXOJIA TIPOYKTA
34. | Kakoii napamerp HE xonTponupyercs | 1)Temmneparypa [IBeT npoxykra I1K-1
B OnopeakTope? 2) pH
3) LiBet mpoaykTa
35. | Kakue opranusmsbl UCTIOJIB3YIOTCS B 1) dpoxoxu Mosno4YHOKHCIIbIE GaKTepUn I1K-1
IIPOU3BOJICTBE Horypra? 2) MosnouHOKHUCIBIE OAKTEpUN
3) [InecHeBbie TpUObI
36. Kaxoit meTon ncnonb3yercs A 1) ®unbrpanus 2) Auctruisius 3) JucTunnsius [IK-1
BBIJIEJICHUSI 3TaHOJIa U3 OpaxKu? DKcTpakuus
37. | Yto Takoe OnokoHBepcHs? 1)[IpeBpaiiieHue SHEPTUH CBETa B XuMHuueckyto | [IpeBpalieHue oJHOro BeIecTa I1K-1
2)IIpeBpaliieHre OHOTO BEIIECTBA B IPYToe C B JIPYTO€ C MOMOIIBIO
MTOMOIIIEI0 MUKPOOPTaHU3MOB HJTH (DepMEHTOB MHUKPOOPTaHU3MOB HITH
3) Pa3zpyienue knerok (bepMeHTOB
38. | Kakas Hayka u3y4aer epMeHTHI? 1) Mukpobuosiorus OH3UMOJIOTHUS I1K-1
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2) DH3UMOJIOTHS
3) buonnxxenepus

39. | Yto Takoe cybcTparHas 1) CriocobnocTh (hepmeHTa paboTaTh Npu CriocobHOCTB (hepMeHTa I1K-1
cneuuuyHoCcTh hepMeHTOB? OIIpeJICJIEHHON TeMIIepaType B3aUMO/ICIICTBOBATh TOJIBKO C
2) CniocoOHOCTh (hepMeHTa B3aUMOJICHCTBOBATh | OIPEEIEHHBIM CYyOCTpaToOM
TOJILKO C OIIPEJICIEHHBIM CYOCTpPaToOM
3) CnocoOHocTh epMeHTa paboTaTh MpH
onpeneiaecHHoM pH
40. Kakoii meton HE ucnons3yercs ans 1) AncopOrnus Juctrismus [IK-1
uMMoOmITU3au HepMeHTOB? 2) Auctuiuisuust
3) KoBasieHTHOE CBSI3bIBAaHUE
41. | Yto Takoe aHabuo3 y 1) AKTUBHOE pa3MHOXKECHHE CocrosiHue nokos [1K-1
MUKpPOOPTraHu3MoB? 2)CocTosiHUE TTOKOS
3) 'ubenpb kieTOK
42. | Yro Takoe pepMEeHTATUBHBIN 1) JlekapcTBo, coneprxaiee pepMeHTHI Komnozunus, coneprkaras I1K-1
npemnapar? 2) Komno3unus, cogepxaiias GepMeHTHl, (hepMeHTbI, IpeHa3HauYEeHHAas
NpeJHa3sHaueHHas /Ui KaTaau3a ONpeesIeHHON | /IS KaTajau3a OnpeseneHHON
peakuun peaxun
3) IlponykT hepmeHTaIU
43. | Yro Takoe JIHU3HC KIETOK? 1) [denenune kneTok Pa3pymienune kneTok I1K-1
2) Pa3py1ienue KJIeTok
3) Poct kierox
44. | Yto Takoe cTepuiin3alus CyXum 1) O6paboTka nmapom O06paboTka ropsYMM BO3LyXOM [1K-1

xapom?

2) O6paboTKa rOpsIYUM BO3LyXOM
3) O6paboTka yapTpaduoIeToM
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45. | Yro takoe Y D-cTepunuzanus’? 1) Crepunuzarus mapom Crepunuzanus IK-1
2) Crepwimzanust yIbTpaduoIeTOBBIM yIBTPaPUOIETOBBIM
U3ITy4EeHUEM U3ITy4YeHUEM
3) Crepunuzanus CyXuM Kapom
46. | Yro u3 nepeuncnennoro HE sBnserca | 1) @unpTpanus Crepunnzanus I1K-1
starrom downstream processing? 2) Crepuau3arnus
3) Lentpudyruposanue
47. | Kakoit meto npuMeHsieTcst U1 1)Ocaxnenue Xpomarorpadus [1K-1
BBIJICJICHUSI 1I€JIEBOTO MPOAYKTA Mocie | 2) DKCTpaKius
3aBepIIeHus PepMEHTATHBHOTO 3) Xpomarorpadus
npouecca? 4) @unbTpanus
48. | Kakum 006pa3omM KOHTpOIUPYETCS 1)Opranonentudeckuii aHamu3 Bce nepeunciennbie METOAbI [1K-1
Ka4eCTBO KOHEYHOTO IIPOJIYKTa B 2) XuMHYeCKUl aHalu3
OpOAUIBHBIX MPOU3BOACTBAX? 3) MukpocKonu4eckoe UCCiIeJOBaHHe
4) Bce nepeuncieHHble METObI
49. | Kak BnusieT TeMiieparypa Ha 1)Bricokas Temiiepatypa yBeIHUUBaET OnTumanbeHas Temneparypa [1K-1
AKTUBHOCTH ()EPMEHTOB B aKTUBHOCTH (pepMEHTOB 3aBHCUT OT KOHKPETHOTO
(bepMeHTaTUBHBIX MpoLeccax? 2) Huskas Temrieparypa yMeHbIIaeT aKTUBHOCTh | (pepMEHTa
(hepMeHTOB
3) TemnepaTypa He BIUAET HA aKTUBHOCTh
(hepMeHTOB
4) OnTuManbHas TeMIleparypa 3aBUCUT OT
KOHKPETHOTO (pepMEeHTa
50. | KynpTuBHpOBaHue Mukpoopranu3mMoB | 1)Menee 20 °C 20 — 35°C I1K-1
IPY PA3IUYHBIX BHJIAX OpOKEHUS 2) 20— 35°C
BEJYyT B OCHOBHOM IIpHU: 3) bonee 55 °C
51. | OntumanbHas caxapucToCThb cycia 1) 10-15% 10-15% [K-1
JUTSL TIOIZIEP KaHUST OpOKESHUS 2) 20%
JIPOKKEN TPU MPOU3BOJICTBE NMHBA 3) 30-35%
52. | ®epmeHTanus - 3TO MPOIIECC, 1)be3 moctyma KHCI0poaa Wil ¢ OrpaHMYeHHBIM | be3 mocTyma Kucmopo/ia witd ¢ ITK-2

IIPOTEKAOLIUN

JOCTYIIOM

OIrpaHUYCHHBIM JOCTYIIOM
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2) TonbKO C TOCTYIOM KHCIIOPO/1a
3) Tonpko B IpUCYTCTBUU CBETA

53. | Kakoii Mukpoopranusm ucmoisb3yercss | 1) MonouyHOKucIbIe OakTepun Hpoxxu [1K-2
B IPOW3BO/JICTBE BUHA? 2) posxoku
3) YKcycHOKHUCIIbIE OaKTepuu
54. | Yro Takoe onTUYECKas INIOTHOCTh 1) IToxazarens pH Mepa KOHLEHTpauu KIETOK [1K-2
KYJIbTYPaJbHOU KUAKOCTU? 2) Mepa KOHIICHTpAIMH KJIETOK
3) Mepa KOHIIEHTpaIuu IPOIyKTa
55. | Yto Takoe 6uocunTe3 Oenka? 1) Pacmiag GenkoB Ha aMUHOKHCIIOTHI O6pa3zoBanue 0€NKOB U3 [1K-2
2)O6pa3oBanue OCIKOB U3 aMUHOKHCIIOT AMUHOKHCIIOT
3) [IpeBparnienue 6EIKOB B YIJIEBOIbI
56. | Kaxoii ra3 BeiensieTcs npu 1) Kucnopon VYrnekuciblii ra3 [1K-2
CIHPTOBOM OpOKEHUU? 2) YriekucIiblii ra3
3) Bomopon
57. | Yro Takoe amunaszbl? 1) ®epmeHTHI, pacHICTUISIONTNE OSTKI DepMEeHTHI, PACIICTUISIONINE I1K-2
2) ®epMeHTBI, PACIICIUISIONINE Kpaxma Kpaxman
58. | Kakoii pepmeHT rcrionb3yercs As 1) Amunasa PenHuH (XUMO3UH) [1K-2
CBEPTHIBAaHUS MOJIOKA MIPU 2) PeHHMH (XMMO3MH)
MIPOU3BOJICTBE ChIpa’? 3) JIunaza
59. | Yro Takoe mporeasbr? 1) ®epmMeHTHI, pacHICTUISIONINE YTIIEBOIbI DepMEeHTHI, PACIICTUISIONINE I1K-2
2) OepMeHTBI, pacIIeIUISOLIHIEe OeTKH OenKu
3) ®epMeHTBI, pacUICTUISIONINE KUPBI
60. | Uro takoe numnassi? 1) ®epMeHTHI, pacIIEIUISIONINE YTIEBOIbI DepMEHTHI, PACIIEIUIAIOIINE [1K-2

2) ®epMeHTHI, pacIIeIUISIIOIIIe OeIKI
3) depMeHTHI, PACIIEIUISIONNE KUPBI

KHUPBI
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61. | Uro Takoe MMOOHIHU3AITUS 1) MnaktuBanus GepMEeHTOB dukcanus GepMEHTOB Ha I1K-2
dbepmeHTOB? 2) Ouxcanus pepMEHTOB Ha HOCHTEIIE HOCHTENIE
3) HoGaBnenue pepMEHTOB B pEaKITHOHHYIO
CMECh
62. | Kaxoii metox crepummsanuu HE 1) ABTOKIaBHUpOBaHUE Cyxoii xap [1K-2
MOJXOJIUT JIJIs )KUJIKUX Cpea? 2) Cyxoti ap
3) ®unbTpoBanue
63. | OCHOBHBIMHU MPOJYKTaMHU CIIUPTOBOTO | 1) DTUIIOBBII COMPT U YIIICKHUCIIbIHA Ta3 OTUIOBBIN CHUPT U YIIIEKUCIIBINA [1K-2
OpO>KEeHUS SABIISIOTCS 2) MacnsHas 1 yKCycHasi KUCIIOThI ra3
3) MetunoBslii cnupt
64. | [IAK sTriioBoro crmpTa B BO3IyXe 1) Mensbre 500 mr/m3 Mensiie 1000 mr/m3 I1K-2
paboueii 30HbI Ha MPEINPUATHUSX, 2) Menbie 1000 mr/m3
IIPOU3BOIAIIMX JIUKEPO-BOJOUYHYIO 3) He 6onee 1500 mr/m3
MPOIYKIIHIO:
65. | Kakoe o6opymnoBaHHe UCTIONB3YETCS 1) Hacocsr PH-meTpbr ITK-2
JUISL IOJ/IEPKaHUS! TIOCTOSTHHOTO 2) Tena00OMEHHUKH
ypoBHs PH B 6poamibHOl cpene? 3) PH-meTpsb1
4) Kommnpeccopsl
66. | Kakumu npenmymiectBamu obnagaotr | 1)MeHblast BEpOATHOCTh 3arpsi3HEHUS Bce nepeuunciennbie I1K-2
3aKpBITHIE CUCTEMBI TIEpe]] 2) BornbIrast mpoM3BOINTENEHOCTh
OTKPBITBIMU B ()€PMEHTATUBHBIX U 3) IIpocroTta obcyKuBaHUS
OpOAUIIBHBIX TPOU3BOACTBAX ? 4) Bce nepeuncieHHble
67. | Kakyro (pyHKIHMIO BHITOJIHSIOT 1) ITogaBastOT pocT HEXKeNaTeNbHBIX ITomasnstor poct I1K-2
AHTHOMOTUKHU B HEKOTOPBIX MHUKPOOPTaHU3MOB He)KeJaTeTbHbBIX
(bepMEeHTaTUBHBIX MpoLeccax? 2) CTUMYIHUPYIOT POCT MOJE3HBIX MHUKPOOPIaHU3MO
MHUKPOOPTaHU3MOB
3) YckopsroT peakuuio (hepMeHTOB
4) YnydimaroT BKyCOBbIE Ka4eCTBa MPOYKTa
68. Kaxk Ha3bIBaeTcs nponecc oTaeneHus 1) Dxcrpakuus JAMCTUIIAIUS [1K-2
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9TaHOJIa OT BOJBI ITYTECM I/ICHapeHI/IH?

2) ®unpTpanus
3) ductumsius

4) lleatpudyrupoanue
69. | Kakoii mpoayKT MONXy4aroT Mpu 1) MonoyHas kuciiora VYKcycHast Kuciaora [1K-2
OpOXKEHUH TITFOKO3bI 2) DTaHon
YKCYCHOKHCIIBIMU OaKTepUsMu? 3) YkcycHas Kuciora
70. | Kakoii MmeToa NCHIONB3YIOT IS 1) TutpoBanue IToceB Ha mUTaTENBHBIE CPEBI I1K-4
ornpezeNieHus] KOJIMYeCcTBa 2) TloceB Ha UTATEIbHBIC CPEIIBI
MHUKpPOOPraHu3MOB B IpooOe? 3) Xpomarorpadus
71. | Yro Takoe myTareHes3? 1) lenenue Ki1eToK H3MeHeHne reHeTHYeCKOro [1K-4
2) V3MeHeHne reHeTHYEeCKOro MaTepraa MaTepuana
3) 'ubenb KIIeTOK
72. | Uro Takoe ceneKus 1) YHuuTOXKEHNE MUKPOOPTraHU3MOB OT60p MUKPOOPIaHU3MOB C [1K-4
MUKpPOOPTraHU3MOB? 2) OTOOp MUKPOOPTaHM3MOB C HYKHBIMHU HY>KHBIMH CBOMCTBaMH
CBOMCTBaMH
3) V3yyeHne MUKpPOOPTaHU3MOB
73. | Uro Takoe reHernyeckas umxenepus? | 1) M3ydyeHue reHoB IenenanpaBieHHOE U3MEHEHHE I1K-4
2) llenenanpaBieHHOE U3MEHEHHE T€HOMA reHOMa
3) Pa3BeneHne MUKpOOPraHU3MOB
74. Yro Taxoe ITL{P? 1) Meton crepunuzanuu Meton ammuduxarmu JJHK [1K-4
2)Meron ammmudukarmn JTHK
3) Meton ounctku 6eIKoB
75. | YUro Takoe anexkrpodopes? 1) MeTto KynTbTUBHPOBAHHUS KJIETOK Merton pa3zieneHus MOJIeKyI Mo I1K-4

2) Meton pasjienieHns: MOJISKYJI IO pa3Mepy U

3apsiy
3) Meron crepunu3anum

pasmepy u 3apsiy
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76. | Uro Takoe xpomatorpadus? 1) Merton KyJIbTHBUPOBAHUS KIIETOK Merton pa3jieneHus BEIIeCTB I1K-4
2) Merox crepunu3aiu
3) Merox paszerneHus BeLeCTB
77. | Yro Takoe ciekTpodoTomMeTpusi? 1) Meroa u3mMepeHust TeMIepaTypsbl Meroa u3MepeHus ONTHIECKOM I1K-4
2) Mero u3MepeHHs ONTHYECKON TUIOTHOCTH IJIOTHOCTU
3) Meroxa u3mepenus pH
78. | CymHOCTh HHHOBALIMOHHOTO METO/A 1) ucnonpzoBaHue HOHOB cepedpa npu OJIHOKOTJIOBOE 3aTUPAHUE U [1K-4
HaHOIIMBOBAPEHHUS: 3aTUPAHUU U KUIISTYCHUY; KUIISTYEHUE
2) OIHOKOTJIOBOE 3aTUPAHUE U KUIISIUECHUE;
3) mobaBiieHHE BKYCOAPOMAaTHYECKUX JT00aBOK
MIPY 3aTUPAHUH COJIOJIA.
79. | Onepauust cynbPpUTHUPOBAHUS IPU 1) MUKpPOOHOIOTHYECKOM CTaOUTU3aLINN MHUKPOOHOJIOTHUECKOM I1K-4
MIPOU3BOACTBE BUH ITPOBOJAUTCS C 2) yny4iieHusi BKyca BUHa cTabmin3anuu
LEJIBIO: 3) ocBetneHus cycia
80. | OcHoBHOM 3k0HOMHUYECKHH 3D dekT oT | 1) cHIKeHne 0011ero MUKpOOHOT 0 Yucia B CHID)KEHME DHEPro3aTpar 3a I1K-4
PUMEHEHUS MEMOpaHHOU ceipom Mostoke (KOE/T); CYEeT HU3KOTEMIIEPATYPHOIO
TEXHOJIOTUH 00pabOTKH MOJIOUHOTO 2) NOBBIILIEHUE COJIEpKaHMs Oellka B UICXOJHOM | peXHMa 00pabOTKU ChIPOTro
CBIPBsI IS TPOU3BO/ICTBA CBIPHE; MOJIOKA.
MOJIOYHOKHCIION MPOTYKIIHHU: 3) CHIXKEHHE PHepro3aTpar 3a cueT
HU3KOTEMIIEPaTypHOIo pekuMa o0paboTKu
CBIPOTO MOJIOKA.
81. | Yto Takoe 6uo3taHon? 1) DTaHoi, MONTy4YEeHHBI XUMHUYECKUM CUHTE30M | DTaHOJI, MOJIy4eHHbIH I1K-4
2) DtaHod, TOy4YeHHbIH OpokeHneM OuoMacchl | OpoXKeHHUEM OHOMACCHI
3) DraHoi, noay4YeHHbIN U3 HePTH
3agaHusi OTKPHITOrO THNA (B T.4Y. IPMMEPHbIE BONPOCHI K 324€Ty)
Ne dopmupyemas
n/n Bonpoc OtBer KOMIIETEHIIHSI
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82. | KakoBbl OCHOBHBIE 3Talbl TEXHONOTUU | OCHOBHBIE ATAIlbl BKJIIOYAIOT [TOATOTOBKY ChIPbs, HHOKYJISALUIO (BBEICHHE OIIK-4
(epMEHTaTUBHBIX U OPOIMIIBHBIX MHUKPOOPIaHU3MOB), (PEPMEHTALINIO, OTACICHUE TPOIYKTA U €TO OUUCTKY.
MIPOU3BOACTB?

83. | Kakue (akTophl BIHSIOT HA D(heKTUBHOCT 3aBUCHUT OT TeMIIEPaTyphl, PH, KOHIIEHTpaIuu cyocTpaTa, HaTnIus OIIK-4
3¢ (HEeKTUBHOCTH (EPMEHTATUBHBIX KHCIIOPOJIa U aKTUBHOCTU (DEPMEHTOB.
MPOIECCOB?

84. | Kaxkoif poib urpatot pepMeHTHI B DepMeHThI YCKOPSIOT XMMUUECKHUE PEAKINH, ITPEBpaLiasi CyOCTpaThl B KOHEUHbIE OIIK-4
OpOJMIIBHBIX MpoLIeccax, U KaK OHU IPOAYKTHI, UTO MO3BOJISET U30aBUTHCSA OT HEOOXOUMOCTH B SIKCTPEMAIIbHBIX
KaTaJU3UupYIOT PeaKuu? YCIOBUSIX.

85. | Uem oTnuuaroTcst a3poOHbBIE U AspoOHbBIE IPOLECCH] TPOUCXOAAT C YYaCTHEM KHCIIOPOAA U IPOU3BOJAT SHEPTUU OIIK-4
aHa’pOOHbIE MTPOLECCH] B KOHTEKCTE Oosblie, TOr/1a KaK aHa3pOOHbIE TPOUCXOAAT 0€3 KUCIOPOAA U YacTO MPUBOIAT K
OpOAUIIBHBIX TEXHOJIOTUN? 00pa30BaHUIO CIIMPTOB UJIU IPYTUX COEIUHEHUH.

86. | Kakue mpoMbIIUIEHHBIE TIPOTYKTHI [IpoaykTsl: ankorosb (IMBO, BUHO), MOJIOUHBIE U3/1€Hs (HOTYPT, ChIp), TUIIEBbIE OIIK-4
MOYKHO HOJY4aTh C IOMOUIbIO no6aBku (ykcyc, pepMeHTHpOoBaHHbIE cOYChl). OHU UCIIONIB3YIOTCS B TUILIEBOM
(dbepMeHTaluu, 1 KaKOBBI UX MIPOMBIIIJIEHHOCTH ¥ METUIMHE.
IPUMEHEHHUs?

87. | KakoBo 3HaueHue koHTposisi pH u KonTtpons pH 1 Temneparypbl KpUTHUECKH BaskeH JUIsl 0OecrieueH s ONTUMANIbHOM OIIK-4
TEMIIEpATyphI B Ipoliecce AKTUBHOCTH MUKPOOPI'aHU3MOB U (DEPMEHTOB, UTO HETIOCPECTBEHHO BIUSAET HA
bepmenTanuu? CKOpOCTh M KauecTBO (pepMEHTALIMH.
Kakue ucrouHuku yriaepoaa MOTyT Wcrounuku yrieposa BKIIIOUArOT caxapa (IJII0K03a, caxapo3a), Kpaxmail,
OBITh UCIIOJIB30BAHBI B OPOJIMIIBHBIX LEJUTIOJIO3Y U APYTUE YTIIEBOBI.
nporeccax?

88. | Kak xa4ecTBO CHIpBs BIUSET HA KauecTBo ChIpbs ONpenensieT YuCToTy U COCTaB KOHEYHOTO IPOJYKTA, a TAKKE OIIK-4
KOHEYHBIN MPOAYKT NpHU 3¢ HEKTUBHOCTH MPOLIECCOB (hPepMEHTALUU
(bepMeHTaTUBHOM MPOU3BOICTBE?

89. | Kakue coBpeMeHHBIE METOIBI [IpuMeHArOTCS TEXHOJIOTUH KOHTPOJISI U aBTOMATHU3AlMHU IIPOLIECCOB, OIIK-4

HCIOJIB3YIOTCA JJIs1 ONITHUMU3alUN

HCITIOJIB30BAHHUC FCHHO-MO,Z[I/I(I)I/ILII/IpOBaHHBIX MUKPOOPraHn3MOB

44




OpOAUIBEHBIX MPOIECCOB?

90. | KakoBbl 3KOJIOrHYECKHE ACIEKThI OTH TEXHOJIOTUU MOT'YT OBITh 00JI€€ SKOJIOTMYECKH YMCTBIMU IO CPABHEHHUIO € OIIK-4
TEXHOJIOTUH (pepMEHTATHUBHBIX U XUMHAYECKHMHU IIPOIIECCaMH, HO TPEOYIOT aKKypaTHOTO OOpalleHus C OTX0JaMU U
OpOIMIIBHBIX POU3BOJCTB? ONTUMU3ALMU PECYPCOIOJIb30BAHMSL.
91. | Kakue npeumyiectsa u Hegocratku | IlpeumymiectBa MIMMOOUIM30BaHHBIX (PEPMEHTOB: MHOTOKPATHOE MCII0JIb30BaHHE, OIIK-4
NPEICTaBISIIOT CO00i MIPOCTOTA OTJIEJICHUS OT PEAaKIIMOHHON CMECH, TMOBBIIICHHAS! CTA0MIIBHOCTb.
UMMOOMJIN30BaHHbIE (DEPMEHTHI IO Henocrarku: Bo3MOXHast IOTepst aKTUBHOCTU MPU UMMOOMIIN3ALINHY,
CpaBHEHHIO C HATUBHBIMHU B JIOTIOJTHUTEIIBHBIE 3aTPaThl HA HOCUTENb, OrpannyeHue nuddysun cyocTparta.
(bepMeHTaTUBHBIX IPOU3BOACTBAX?
92. | Onumure, KaK ycJIOBUs Temneparypa, pH u aspanus — kitoueBble PaKTOpPbl, BIUSIOIINE HA POCT U OIIK-4
KYJIbTUBHpPOBaHUS (Temneparypa, pH, | merabonu3m Mukpoopranusmos. Hampumep, 11 ciupToBOro OposKeHUsl IpoAcKaMu
a’palysi) BIMAIOT Ha IPOJAYKTUBHOCTh | oNTUMaibHa Temieparypa 28-30°C u ciabokucnas cpena. MoinoyHoKkucioe
OpOIMIBHBIX TTPOLIECCOB U KAY€CTBO OposkeHne poTekaet Jrydmie mpu Temneparype 30-40°C u pH 5.5-6.0. Aspamus
KOHEYHOI'0 IPOAYKTa BaXKHA JJIs1 a3pOOHBIX MTPOLIECCOB, HAIIPUMED, YKCYCHOKUCIIOTO OpOXKeHus, a 1
aHadPOOHBIX, KaK CIIMPTOBOE, M30BITOK KUCIOPOAa HeKenaTesneH. Mi3Menenue
YCIOBUH KYJbTUBHUPOBAHUS MOXKET MIPUBECTH K CHUIKEHHUIO BBIXOJ1a MPOJYKTA,
M3MEHEHHIO €r0 COCTaBa U TOSBJIICHUIO HEKETATEIbHBIX TIPUMECEH.
93. | Kak MOXHO ONTHMH3HPOBATH COCTaB | OMTHMHU3AIUS COCTaBa CPEIbl BKIIOYALST 1M0100p HCTOYHUKOB YIIIepo/a, a30Ta, OIIK-4
MUTATENbHBIX CPEeNl AJIS TOCTUKEHUS MHUKpPO3JIEMEHTOB M BUTAMHHOB, HEOOXOMMBIX JJIsl pocTa U MeTaboau3Ma
MaKCHUMaJIbHOH OMOMACCHI M BBIXOAA | KOHKPETHOTO MUKPOOPTaHNW3Ma. Y YUTHIBAIOTCS MOTPEOHOCTH KYIBTYPhI, CTOUMOCTh
LIEJIEBOTO MPOAYKTA B OPOAUIIBHBIX KOMIIOHEHTOB, JIOCTYITHOCTb ChIpbs. MCronb3yroTcsi MaTeMaTndeckue MeTo bl
npou3BojcTBax? Kakue gaxropsl TUTAHUPOBAHUS SKCIIEPUMEHTOB JIJISI ONPEICIICHHUS ONITUMAIBHBIX COOTHOIIICHUN
ClleZlyeT YUUThIBaTh? KOMITIOHEHTOB.
94. | CpaBHUTE pa3InYHbIE METO/IbI Mertoapl: ocaxkaenue (cyib(haToM aMMOHUS, OPraHUYECKUMHU PACTBOPUTEISIMHU), OIIK-4

BBIICJICHUS] 1 OYUCTKHA (PEPMEHTOB U
00BsCHUTE, KaKue (PaKTOPBI BIUSIIOT
Ha BEIOOP KOHKPETHOTO METO/IA ISl

xpomatorpadust (noHooOMeHHas, renb-puiabTpanus, ahpunnasn),
yabTpaduibTpanus. Beibop MeTo1a 3aBUCUT OT CBOMCTB (pepMeHTa, TpeOyeMoit
CTENEeHH OYHMCTKH, MacIITa0OB MPOU3BOICTBA U CTOUMOCTH.
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IMPOMBIIIJIICHHOI'O HpOI/ISBOI[CTBa?

95. | Kak coBpeMeHHbIE METO/IbI I'eneTnueckas MHKEHEPHsl 103BOJISET MOBBICUTH POJYKTUBHOCTD IITAMMOB, OIIK-4
TeHETUYECKON NHKEHEPHU M3MEHUTH CHEKTP CUHTE3UPYEMBIX MPOAYKTOB, YIAYUIIUTh YCTOHYUBOCTD K
CHOCOOCTBYIOT YJIYYIICHHIO HeOJIaronpusATHLIM (hakTopamM. DTHYECKHUE BONIPOCH] CBSA3aHBbI C OTEHLIUAIbHBIMU
XapaKTEPUCTHK MUKPOOPTaHU3MOB, PHUCKaMH ISl OKPYXKAIOIIEH Cpe/ibl U 3J0POBbs YEJIOBEKA IPU UCTIONb30BAHUH
UCIIOJIb3YEMBbIX B OpOINIbHBIX U IeHETUYECKU MOAU(PULIUPOBAHHBIX OPraHU3MOB.
(epMEeHTaTUBHBIX IPOU3BOACTBAX?
Kakue sTnyeckre BOnpockl MOryT
BO3HHUKATh B CBSI3U C OTUM?
96. | Kakue npoGiemsl macimitabupoBanusi | [Ipobnemsbl: obecriedyeHre paBHOMEPHBIX YCIOBHM KYJIbTUBUPOBAHUS B OOIBIIIOM OIIK-4
OpOIMIIBHBIX TPOIIECCOB CYHIECTBYIOT | 00beMe, 0TBOJ Teria, 3 (eKTUBHAS adpanus/nepeMernBanme. Pemenus:
IpU Iepexo/ie OT J1abopaTOPHBIX UCIOJIb30BaHNE OMOPEAKTOPOB C Pa3IMYHBIMKU CUCTEMaMU N€pEMELINBAHNS,
YCIIOBHI K IPOMBIIIIICHHOMY a’parnuu, KOHTPOJISI Temreparypsl u pH.
npou3BoacTBY? Kakue nH)eHepHble
peIIeHus MPUMEHSIOTCS JITIST UX
peoaoJIeHus?
97. | Kakue MeTo bl KOHTPOJIS U ABTOMaTH3UPOBAHHbBIE CUCTEMbI KOHTPOJISI ApaMETPOB KYJIbTUBUPOBAHUS OIIK-4
ynpaBJieHus! OpoIUIbHBIMU (Temmnepatypsl, PH, KOHIIEHTpaIMU pacTBOPEHHOTO KUCIOPOAa, COCTaBa ra30BOM
nporeccamu Haubonee 3P PeKTUBHbBI ¢a3bl), OHJIAH-MOHUTOPUHT KOHIIEHTpALUK cyOcTpaTa U npoaykra. OHu
JUIs 00ecTieYeHns CTaOMITBHOCTH MO3BOJISTIOT CBOEBPEMEHHO KOPPEKTHPOBATH MPOIIECC U 00ECTIEYNBATD
Ka4yecTBa MPOTyKIUU? CTaOMIIBHOCTh KaueCcTBa.
98. | IIpoananuzupyiiTe nepCcHeKTUBHI IlepcneKTUBHBI: CO3/ITaHNE HOBBIX OMOKATaIN3aTOPOB C 3alaHHBIMHU CBOMCTBaMH, OIIK-4

pa3BUTHS TEXHOJIIOTUHI
(epMEHTAaTUBHBIX U OPOJMIIBHBIX
MIPOM3BOJICTB B KOHTEKCTE
COBpPEMEHHBIX OuotexHonoruit. Kakue
HOBBIE HANPaBJICHUS UCCIIETOBAHUIA
BbI CUMTaeTe Hanboee
MEePCIEKTUBHBIMU?

pa3zpaboTka BEICOKOI(P(HEKTUBHBIX OMOPEAKTOPOB, UCIIOJIH30BAHNE
BO30OHOBIISIEMOTO CHIPbS, MHTETPAIis OPOIUIBHBIX MTPOLIECCOB C APYTUMHU
OMOTEXHOJIOTMUYECKUMHU MIpOU3BOJACTBAMMU.
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99. | Kakue sxoorn4eckre acreKThl YTunu3anust 0TX0/10B, CHIDKEHHE YHEPronoTPpeOIeH!s, UCIIOIb30BAHUE 3aMKHYTHIX OIIK-4
HE00XO0/IMMO yYUTHIBATh IIPU LIUKJIOB BOJIOCHA0KEHUs, IPUMEHEHHE OHOopa3iaraeMbIX MaTepHalloB.
opranuzanuy (pepMeHTaTHBHBIX U
OpOIMIIBHBIX POU3BOJCTB?
[IpeiosxuTe KOHKPETHBIE MEPHI T10
MUHMMH3ALUU HETATUBHOTO
BO3JECHCTBUS HA OKPYXKAIOWUIYIO CPENY.
100. | Kakum 0O6pa3oM MOXHO TOBBICUTH Hcnonb30BaHue AE1IEBOTO U IOCTYITHOTO ChIpbs (OTXO0/IbI CEIBCKOTO X034HCTBA, OIIK-4
9KOHOMHUYECKYIO 3((HEeKTUBHOCTh IPOMBILIICHHOCTH ), ONTUMHU3ALIUs TEXHOJIOTMYECKUX MPOLIECCOB, IIOBBIILICHUE
(epMEHTAaTUBHBIX U OPOIUIBHBIX BBIX0J1a POJTyKTa, pa3paboTKa HOBBIX MPOAYKTOB C BBICOKOW JOOABICHHOM
IPOU3BOJICTB, YUUTHIBAsI CTOUMOCTb cTouMocThl0. Hammpumep, ucnonb30BaHue 0TX0/10B IepeBO0OpadaThIBAOLIEH
CBIPBsI, PHEPT03aTPAThl U PHIHOYHYIO MPOMBIIICHHOCTH IS IOJTYYEHHUsI OM03TaHOIA.
KOHBIOHKTYPY?
101. | ®epmenTanus - 3TO depmeHTaIys - 3TO aHAYPOOHBIA META0OTMUECKHUH MPOIECC, UCTIOIB3YeMbIH OIIK-4
MHUKPOOPIraHU3MaMH JUIsl [TOJTyYeHHsI SHEPIMU U3 OpraHUYecKux cyocTpaToB. B
OTJIIMYHUE OT adPOOHOTO JIBIXaHUs, KOHEYHBIM aKIIETOPOM 3JIEKTPOHOB BBICTYIIAET
HE KUCIIOPO/, @ OpraHUYEeCcKasi MOJIEKYa.
102. | Kakuie OCHOBHBIE THUIIBI OPOKEHUS CruproBoe (3Tanoi, CO2), MOOYHOKHCTIOE (MOJOYHAS KHCIIO0TA), OIIK-4
CYIIECTBYIOT U KaKHe MPOIYKTHl OHM | MPOITMOHOBOKUCIIOE (ITPOMMOHOBAS KACIIOTA), MACISTHOKUCIIOE (MacisiHasi KHCIIOTa),
o0pa3yrot? YKCYCHOKHCJI0€ (YKCYCHAsi KHCIIOTa) U JApYyTHeE.
103. | Kakre MUKpOOpPTraHU3MBI bakTepuu, npoxxu, MaecHEBbIE TPUOBI. OIIK-4
UCTOJIB3YIOTCS B OPOAMIIBHBIX
MIPOU3BOJCTBAX?
104. | Yro Ttakoe ymcTas KyapTypa U noueMy | Hucras KyJabTypa COAEPKHUT TOJIBKO OAMH BUA MUKpoopranuzMa. OHa He0OXoquma OIIK-4
OHa Ba)kHA B OPOIITEHBIX JUTSL TIOJTYYIEHUS TIPEICKa3yeMOro pe3yibTaTa i IPeA0TBPAICHUS 3apayKEHHSI
POM3BOJICTBAX? MIOCTOPOHHEN MUKPO(IOPOH.
105. | Kakyto ponb Urpart (pepMeHTHI B @DepMeHThI KaTaTU3UPYIOT OMOXUMHUYECKHE PEeaKIui, He00X0AUMBIE IS OIIK-4

47




OpoAUIBHBIX Tporeccax?

npeoOpa3oBaHus cyOcTpara B LEIeBOM IPOAYKT.

106. | Crepwimmzanus - 3T0 Crepunu3zanus - 3T0 YHUUTOXKEHHUE BCEX MUKPOOPraHM3MOB U ux criop. OHa OIIK-4
Heo0XoAuMa JUTsl TPEeIOTBPAICHUSI KOHTAMUHAIIMH U 00€CTICYEeHUS YUCTOTHI
porecca.
107. | Kakue MeTobI CTepHITU3AIIH TemnoBas crepunu3zanus (mapom, CyxXuM KapoMm), puiabTparys, paguanioHHas OIIK-4
IPUMEHSIOTCS B IPOMBIIIICHHOCTH? CTEpHIIN3ALUS, XUMUYECKas CTePUIN3aLIUSL.
108. | Yro Ttakoe pepmeHTaIms? IIpouecc npeobpazoBaHus BEIIECTB MO AeCTBHEM (PEpPMEHTOB OIIK-4
109. | Kakne MuKpoopranu3Mel 4amie Bcero | Jpoxoku OIIK-4
UCMOJIBb3YIOTCS B OPOAUIIBHBIX
nporeccax?
110. | Kakoe 06opynoBaHUE UCIIOIB3YETCS PeakTops! OTKpBITOTO THIA OIIK-4
JUI IpOBe/IeHUs (pepMEHTALUH B
OTKPBITOM ITPOU3BOJICTBE?
111. | Kakoii o0cHOBHO# POAYKT 0Opazyercs | DTaHOoI OIIK-4
PY CIUPTOBOM OPOKEHUU?
112. | Yro Takoe acenTrKa U KaK OHa AcenTuka - KOMIUIEKC Mep, HallpaBJIEHHBIX Ha MPeI0TBpallleHHe MoNaJaHus OIIK-5
MOJIEP>)KUBACTCS B OPOIMITBHBIX MTOCTOPOHHUX MUKPOOPIaHU3MOB B KyJIbTYpy. OHa 1oCTUraeTcsi crepuin3aiuei
IIPOU3BOJCTBaxX? 000pyI0BaHUs, UCIIOIB30BAHUEM CTEPHIILHOI'O BO3/1yXa, COOII0ACHNUEM MTPaBHII
THTHUCHBI.
113. | Kak xonTtponmpyercs pH B mporiecce | C moMomp0 aBTOMaTHYECKUX CUCTEM JJO3HPOBAHUS KUCIIOT WIIH HICTOYEH. OIIK-5
OpoxeHus?
114. | Kak ompenensercs koHer] Opoxkenusi? | [lo u3meHeHuo KOHIIEHTpalMK CyOCcTpara, mpoaykra, pH, oOpazoBanuro rasa. OIIK-5
115. | Kakue MeTo/1bl HCTIONB3YIOTCS IS OunbTpanys, UeHTpUPyrupoBaHue, SKCTpaKIus, TUCTUILIALUS, XpoMaTorpadus, OIIK-5
BBIJICJIEHUS] U OUUCTKH MPOJYKTOB KpHUCTaJUIN3aIHS.
OpoxeHus?
116. | Yro Takoe OMOpeakTop M Kakue TUIbl | buopeaktop - anmapart Jiist KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB. THIIBL: C OIIK-5

OMOpPEaKTOPOB CYIIECTBYIOT?

MEXaHUYECKUM MepeMelInBaHueM, 3pIu(THbIE, ¢ 6apOoTaxHOU a’palued,
(hoTOOMOPEaKTOPHI
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117. | Kakue npenmyIiecTBa UMeEIOT Bonbias nponu3BoaUTEIbHOCTD, CTAOMIIBHOCTh KaueCTBa MPOAYKTa, aBTOMATHU3ALIHS OIIK-5
HETpepbIBHBIE OPOAMIIBHBIE IPOLIECCH | MpOLecca.

110 CPABHEHUIO C MEPUOINYECKUMU?

118. | Yrto Takoe mMMoOOMIH3aIMs KIeTOK U | IMMmoOwmmm3anus - pukcanus KIeTok Ha Hocutene. [IpenmyiecTBa: MHOTOKpaTHOE OIIK-5
KaKue MpeuMyIIecTBa OHa J1aeT? HCIIOJIb30BaHKE OMOMACCHI, IOBBIIIIEHUE MTPOU3BOIUTEIILHOCTH, YIIPOILIEHUE

OTJEJICHHSI KJIETOK OT MIPOAYKTA.

119. | Kakue ¢dakTopsl BIUSIOT HA Temneparypa, pH, Hanuyue THTHOUTOPOB, MMPOTEOIHU3. OIIK-5
CTaOMIBHOCTB (hepMEHTOB?

120. | Yro Ttakoe KodepMeHTHI U Kakyto poiib | KopepMeHThI - opranndeckue MOJIeKybl, HeOOXOuMBbIE Ui (HYHKIMOHUPOBAHUS OIIK-5
OHH UTPAIOT B (PEpMEHTATHBHBIX HEKOTOPBIX pepMeHTOB. OHU y4acTBYIOT B IEPEHOCE HIIEKTPOHOB, aTOMOB WIIH
peaxusx? (YHKIIMOHATBHBIX TPYIIIL.

121. | Kakue MeTobl HCTIONB3YIOTCS IS CrnektpodoromeTpudeckue, THTPUMETPHUIECKHE, XpoMaTorpaduyecKue. OIIK-5
OTIpeNieNIeHUs] aKTHBHOCTH
dbepmeHTOB?

122. | Kak MOHO OBBICUTh YCTOMUMBOCTh | Moaudukanueit cTpykTypsl hepMeHTa (XMMUYECKOM UM TeHETUYECKOM), OIIK-5
(dbepMeHTOB K HEOIaronpHUsTHEIM n00aBJICHHEM CTaOUITN3aTOPOB.
dakTopam?

123. | KakoBbI OCHOBHBIE HANIPaBIICHUS [Mumesasi, TekcTUIbHAS, (papManieBTHUECKasi, XUMUYECKasi TPOMBIIIIIICHHOCTb. OIIK-5
UCIIOJIb30BaHUS (JEPMEHTOB B
POMBIIIIIEHHOCTH?

124. | KakoBbI IEpCIEKTUBEI PA3BUTHS Coznanue HOBBIX (DEPMEHTOB C YIYUYIIEHHBIMU CBOWCTBAMH, pa3padOTKa HOBBIX OIIK-5
(epMEHTaTUBHBIX TEXHOJIOTUI? METOJI0B UMMOOMIN3AINH, TPUMEHEHNE ()EPMEHTOB B HOBBIX

125. | Yrto Ttakoe cyOCTpaT B KOHTEKCTE Cy0OcTpatr — 3TO BEIIECTBO, KOTOPOE Mpeodpa3yeTcs: pepMeHTaMu UITH OIIK-5
(bepMEHTAaTUBHBIX U OPOIUIHHBIX MHUKPOOPraHW3MaMH B X0JI€ MpoLecca.

IPOU3BOJICTB?

126. | B yem pa3Huiia Mexy [Tpu moBepXHOCTHOM (hepMEHTAIMH MUKPOOPTAaHU3MBI PACTYT Ha MMOBEPXHOCTHU OIIK-5
MOBEPXHOCTHOM U IITyOMHHOMN KUJKOU WM TBEPAOH Cpelbl, a MpU TITyOMHHOM — BO BCEM 00bEME KUAKOU Cpeibl
depmenTanueit?

127. | Kak BisieT KOHIICHTpaIus cyocTpata | Jlo ompeeieHHOro mpejiea CKOPOCTh PeaKIIMK YBEIIMIUBACTCS C POCTOM OIIK-5

Ha CKOPOCTh (hepMEHTATUBHOMN

KOHIOCHTpAuH CY6CTpaTa, 3aTCM JOCTUTdaCT HACBIIICHUSA U ICPCCTACT USMCHATLCA
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peakuuu?

128. | Yro takoe HHTHOUTOPHI PepMeHTOB U | IHTHOUTOPHI — BEIIECTBA, CHIXKAIOIIME aKTUBHOCTH (pepMeHTOB. OHU MOTYT OIIK-5
KaK OHM JeHCTBYIOT? JeMCTBOBATh KOHKYPEHTHO (CBSI3bIBASICh C AKTUBHBIM LIEHTPOM) HIIN
HEKOHKYPEHTHO (M3MeHsIs1 KoHpopManuio hepMeHTa).
129. | Kak MoxxHO ncnonbs3oBath nodouynsie | [To6ounbie mpoaykTel, Takue kak CO2 npu ciupToBOM OPOKEHHH, MOTYT OIIK-5
IPOAYKTBI OpoXxkeHUs? UCIOJIb30BATHCS B JIPYTUX NIPOU3BOACTBAX (HApUMeEp, B MUILEBOM
MPOMBIIIICHHOCTH). Takke BO3MOKHO MOJydeHrne Ouorasza u3 0TX010B
OpOIMIIbHBIX POU3BOJICTB.
130. | Kakue MeTopl HCTIONIB3YIOTCS IS Xpomarorpadusi, CHEKTPOPOTOMETPHsI, TATPOBAHKIE, MUKPOCKOIIHS, OIIK-5
KOHTPOJISl KauecTBa MPOAYKTOB OpraHOJICNTUYECKHE METObI.
¢depmentanun?
131. | Yro Ttakoe pepMEeHTaTUBHBIH depMeHTaTUBHBINM THAPOIU3 — 3TO PACIICTIIICHUE CJIOKHBIX MOJIEKYI (OETIKOB, OIIK-5
TU/IPOJIN3 U TJI€ OH IPUMEHseTCs? YTJI€BOJIOB, )KUPOB) Ha OoJiee MPOCThIE C MOMOIIbIO epMeHTOB. [Ipumensercs B
MUIIEBOM, TEKCTUIILHOM, LEJUII0I03H0-0yMaKHOM IPOMBIIILIEHHOCTH.
132. | Kakue ¢pakTopsl BIUSIOT Ha BHIOOD XKemnaemblit mpoayKT OpOKEHUs, yCTOMUUBOCTH K HEOIArOMPUATHBIM YCIOBUSM, OIIK-5
MHUKPOOPTaHu3Ma JUIsi KOHKPETHOTO CKOpOCTh POCTa, IOCTYITHOCTh U CTOMMOCTH KYJIbTUBUPOBAHHS.
OpOJIMIIBHOTO MTPOU3BOICTBA?
133. | Uro Takoe cyOCTpaT B KOHTEKCTE CrIpbe, KOTOpOE MOJIBEpraeTcs BO3eHCTBUIO ()ePMEHTOB OIIK-5
(bepMeHTaTUBHOTO MPOU3BOICTBA?
134. | Kakas temneparypa ontumansHa st | 37°C OIIK-5
nporecca pepMeHTaImn?
135. | Kakoi#i MeTo KOHTPOJIS KauecTBa Xpomarorpadus OIIK-5
IpUMEHSIeTCs B OPOMIIBHBIX CrnexTpockomnus
POU3BOJICTBAX? TutpoBanue
136. | Kak Ha3bIBaeTcs mpoiecc CrniuproBoe OpoxeHue OIIK-5
NIPEBPAICHHS TJIFOKO3HI B TAHON U
YIJIEKUCIbIN ra3?
137. | Yro sBnsieTCS NCTOYHUKOM SHEPTHH VYrnesoabl OIIK-5
JUIsL APOOKEH B mpoliecce OposkeHus ?
138. | Kakoii ¢pepMeHT MPUMEHSIOT MPH Amunasa I1K-1

IMPUTOTOBJICHUU cycna?
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139. | OmmunrensHble 0COOEHHOCTH BunHorpaaHslii COK MPOXOAMT CTAIUIO HACTAMBAHUS Ha IEJIBLHOM rpo3au, 0e3 [1IK-1
IIPOM3BOJICTBA BUH 110 "KpacHOMY" paszeneHus Ha 4YacTH.
croco0y

140. | Kak 3aBucut temrieparypa BHeceHust | J{is aneit remreparypa cycia gomkHa ObITh HIke 25°C, s marepa - Hmxke 17 °C. IK-1
MUBHBIX IPOAGKEH OT BUJA MTHUBA e
u narepa?

141. | Kakue TpeboBaHUS MPEABIBIIIOTCA K | MSATKOM, HE UMETh IIBETA M 3araxa. [1IK-1
BOJIE IIPU NIPOU3BOJICTBE
JMKEPOBOJOYHOMN NPOJYKIUNU?

142. | Yto sBiisieTcst CyOCTpaTOM ISt MoHoO- u qucaxapuisl. I1IK-1
IPOMHOHOBOKHUCIIOTO OpOXKEeHUs?

143. | Yro Takoe MpOOMOTHKH U KaK OHU [Ipo6GuOTHKHN — KUBbIE MUKPOOPTaHU3MBbI, KOTOPbIE IIPUHOCST I10JIb3Y 3/I0POBBIO. I1K-1
CBsi3aHbI ¢ (pepMeHTanuein? MHorue npoOHOTHKH NOIY4aloT MyTeM (pepMeHTaIuH.

144. | Kak npoucxouT KOHTPOJIb 32 C nomouIbp0 TEPMOCTATOB, CUCTEM OXJIAXIEHUS U HarpeBa. I1K-1
TeMIeparypoii B Onopeakrope?

145. | Yto Takoe neHorameHue B [lenoramenne — mpouecc npenoTBpamieHust oopazoBanus nensl. Heooxoaumo s I1K-1
O6uopeakTope U 3a4eM OHO o0ecreyeHrss HOpMaJIbHOTI'O Ta3000MEeHa U MPEI0TBPAILEHUS TOTEPh MPOIYKTA.
HeoOxoaumo?

146. | Kakue MeTObI HCTIONIB3YOTCS IS B3BemuBanue, HeenoMeTpus, MOACYET KIETOK MO MUKPOCKOIIOM. I1K-1
omnpeeneHus OnoMacchl
MHUKPOOPTIaHU3MOB?

147. | Yro Takoe meTabonnyeckas MeTtabonuueckas HHXEHEpUsl — HalpaBICHHOE U3MEHEHUE MeTaboIn3Ma I1K-1
UH)XEHEepUs U KaK OHa MPUMEHSETCS B | MUKPOOPTaHU3MOB JIJIsl TTOJTyY€HUs HY>KHBIX TPOYKTOB.
OpOAUIIBHBIX TPOU3BOACTBAX ?

148. | Kakue sxonornueckre npoOiaeMsl 3arpsi3HeHUE CTOYHBIX BOJ, BEIOPOCHI Ia30B, YTUIU3AIMS OTXO0JI0B. I1K-1
MOTYT BO3HHMKATh MPH padoTe
OpOJIMIIBHBIX POU3BOJCTB?

149. | KakoBbI TEHJACHITUH Pa3BUTHS Hcnonb30BaHne BO30OHOBISIEMOTO CHIPBS, pa3pab0TKa HOBBIX POAYKTOB, [1K-1

OpOIUIBHBIX TIPOU3BOCTB B
HacTosIIee Bpemsi?

noBbIeHNE d(PPEKTUBHOCTH MPOIIECCOB, MUHUMHU3AIIUS YKOJIOTHYECKOTO
BO3JICHCTBHUS.
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150. | KakoBbl OCHOBHBIE 3Tanbl TEXHOJOTHH | OCHOBHBIE 3Talbl BKIIOYAIOT OATOTOBKY ChIPbsl, NHOKYJISILIMIO (BBEIEHUE I1K-1
(epMEHTaTUBHBIX U OPOIMIIBHBIX MHUKPOOPIaHU3MOB), (PEPMEHTALINIO, OTACICHUE TPOIYKTA U €TO OUUCTKY.
MIPOU3BOJACTB?

151. | Kakue (hakTopsl BAHUSIOT Ha D¢ dhexkTuBHOCTH 3aBUCHUT OT TeMIieparypsl, PH, KoHLeHTpau cyocTpaTa, HaTu4us I1K-1
3¢ (eKTUBHOCTh (PePMEHTATUBHBIX KHUCJIOPOJAA U aKTUBHOCTU (DEPMEHTOB
po1IeCCOB?

152. | Kakoii posib UrparoT GepMEHTHI B DepMEHTBI YCKOPSIIOT XUMUYECKHE PEaKIIUH, ITpeBpalias CyocTpaTsl B KOHCUHBIE IK-1
OpOIMIIBHBIX TPOLIECCaX, U KaK OHH MPOAYKTHI, UTO MO3BOJISET N30aBUTHCA OT HEOOXOIUMOCTH B SKCTPEMAIbHBIX
KaTaJIM3UPYIOT peaKuu? YCIIOBUSX.

153. | Yem ornyaroTcs a3poOHbIE U AspoOHBIE IIPOLIECCHI IPOUCXOAT C y4aCTUEM KHCIOpOJa U IPOU3BOIAT SHEPTHU I1K-1
aHa’pPOOHBIE MPOIECCH] B KOHTEKCTE OosblIe, TOT/1a Kak aHadPOOHBIE MMPOUCXOAAT 0€3 KHCIOPOJa U 9aCTO MPUBOJIAT K
OpOMIIBHBIX TEXHOJIOIUNA? 00pa30BaHMIO CIIUPTOB MM JPYTUX COCTUHEHUH.

154. | Kakue npoMBIIIIIEHHBIE TPOIYKThI [IpoaykThl: ankoroins (MMBO, BUHO), MOJIOUHBIE U3/1eHs (HOTYPT, ChIp), TUIIEBbIE IK-1
MO>KHO I10JIy4aTh C IIOMOIIBIO no6aBku (yKcyc, pepmMeHTHpOBaHHBIE COYChI). OHU MCIIONB3YIOTCS B MTUIIEBOM
(bepMeHTaLUy, U KaKOBBI UX IPOMBIIIICHHOCTH U MEJULIMHE.
pUMEHEHUs?

155. | KakoBo 3Hauenue koHTpois pH u KonTtpons pH 1 Temneparypbl KpUTHUECKH BaskeH JUIsl 0OecrieueH s ONTUMANIbHOM I1K-1
TEMIIepaTyphl B IpoIecce AKTUBHOCTH MUKPOOPTaHU3MOB M (DEPMEHTOB, UTO HEMOCPECTBEHHO BIUSIET Ha
bepmenTanuu? CKOpOCTh M KauecTBO (pepMEHTALIMH.

156. | Kakue HCTOYHMKH yriiepoaa MOTYT VcTouHukHM yriepoja BKIIOYAIOT caxapa (TJII0K03a, caxaposa), Kpaxmad, I1K-1
OBITH MCTIOJB30BAHBI B OPOIUITBHBIX LEJUTI0JIO3Y U IPYTHUE YTIIEBOIBI.
npoiueccax?

157. | Kak xauecTBO CBIpbs BIUSET HA KauecTBo chIpbs OIpeessieT YUCTOTY U COCTaB KOHEUHOT'O POIYKTa, a TAKKe [1K-1
KOHEYHBII NPOAYKT MpH 3¢ (HeKTUBHOCT MPOLECCOB (hepMEHTALINH.
(bepMeHTaTUBHOM IIPOU3BOJCTBE?

158. | Kakue coBpeMeHHbIE METOIbI ITpuMEeHSI0TCS] TEXHOJIOTUU KOHTPOJIS M aBTOMATU3aLlMH NTPOLIECCOB, I1K-1
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UCTIONIB3YIOTCS JUISl ONTHMU3AINN
OpOAMIIBHBIX IPOLIECCOB?

HCIIOJIb30BaHHUC FCHHO-MO,Z[I/I(i)I/II_II/IpOBaHHBIX MHKPOOPIraHu3MOB U HOBBIC

159. | KakoBbI 5K0OJIOTHYECKHE aCTICKThI OTH TEXHOJIIOTUU MOTYT OBITH 00JIee SKOJIOTUYECKH YHCTHIMU IO CPAaBHEHHIO C I1K-1
TEXHOJIOTUH (pepMEHTATUBHBIX U XUMHUYECKMMHU IIPOLIECCaMU, HO TPEOYIOT aKKypaTHOI'O OOpallleHus C OTXOJaMU U
OpOAMIIBHBIX IIPOU3BOJCTB? ONTUMU3ALMH PECYPCOIOJIb30BAHNUS.
160. | Kakre Mukpoopranu3Msl 4aiie Bcero | Yaiie Bcero UCIoNb3yIOTCS IPOXOKU (Hampumep, Saccharomyces cerevisiae), IK-1
UCIIOJIB3YIOTCS B OPOAMIBHBIX Oakrepun (Hanpumep, Lactobacillus) u mrecueBsie rpubsr (Hanmpumep, Aspergillus).
npoieccax?
161. | Kakyto posb urparot Mmerabonuueckue | Merabonndeckue mMyTH ONpeAemsioT, Kak MUKPOOPTaHU3MBI IPE00pa3yroT I1K-1
IyTH B rpolecce pepMeHTanun’? cyOcTpaThl B SHEPIMH U KOHEUHbIE ITPOAYKTHI, o0ecneunBast 3p(HEeKTUBHOCTh
bepmeHTaINN.
162. | Yro takoe "HHOKYISAIHA" ¥ IOYEMY WHokynsanus — 3To mporece 100aBIeHUs aKTUBHBIX MUKPOOPTaHU3MOB B CpEy I1K-1
OHa Ba)kHa? s pepmenTannu. OHa BajkHa JUIsl JOCTHXKEHUS! HY>)KHOM CKOPOCTH U TPOpUIIst
peaKIuy.
163. | KakoBbl mpenMyecTna I'eHHO-MOTMUIIMPOBAHHBIE OPTaHU3MbI MOTYT UMETh YIyUIlIEHHbIE I1K-1
UCTIOJIb30BaHUS T€HHO- XapaKTePUCTHKH, TAKHE KaK OOJIbIIIasi CKOPOCTh POCTA, YCTOHYHNBOCTD K
MOJU(HUIMPOBAHHBIX OPraHU3MOB B HEeOJIaronpuATHBIM YCIOBHUSM U BO3MOXKHOCTb HUCIIOJIb30BAHUS IIUPOKOTO CIEKTpa
OpOAUIIBHBIX TEXHOJIOTUSAX ? cyOCTpaToB.
164. | Kakue akTopsl BIUSIOT HAa CKOPOCTh | Temmepatypa I1K-1
(bepMeHTaTUBHON peakuuu? Konnenrpanus cyderpara
pH cpensl
165. | Yro takoe nHruouTOp (hepmenta? BemiectBo, 3amesitoniee win 6JOKHpyIoliee aKTUBHOCTh (hepMeHTa I1K-1
166. | Kakyro posb urparoT pepMeHTHI B KaranusupyroT XxumMuueckrue peakiiuu [1K-1
OMOJIOTHYECKHX CUCTEMAX?
167. | Kakue BemecTBa MOTYT Caxapa IK-1
UCIIOJIb30BaThCsl B KAYECTBE AMUHOKHCIIOTHI
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MUTATEIbHBIX CPEX IS
MHUKPOOPTaHU3MOB B OpOIMIBHBIX
IIPOU3BOJCTBAX?

Buramunenl

168. | Kak ocymiecTBisieTcsi MOHUTOPUHT MOHMTOPHHT BKJIIOYAET aHAIN3 IapaMeTpoB, TAKUX KaK TeMmIiepaTtypa, pH, [1K-2
nporecca pepMeHTauu? CoJIepKaHue KUCIIOPOJIa, INIOTHOCTh U KOHLIEHTPALUs IPOJYKTOB C HOMOILBIO
JATYMUKOB U J1a0OPAaTOPHBIX aHAJIU30B.
169. | Kakue mpobiemMbl MOTYT BOSHUKHYTH | [Ipo0ieMbl MOTYT BKITIOYATh 3arpsi3HEHUE, MHTHOMPOBAHUE TTPOLIECCOB U [1K-2
npu pepMeHTalNu, U KaK ux HeapexTrBHOE NpeodpazoBaHue. MIX MOXKHO H30€kKaTh MYyTEM CTPOTOro KOHTPOJIS
n30exarnb? YCIOBUH U COOJIIOJIEHUS] CAHUTAPHBIX HOPM.
170. | Kak TeXHOJIOTHH 5KECTKOTO U MATKOTO | JKecTKre MpoIecchl Yalie BCETO BHI3BIBAIOT aKTUBHOE BMEIIATEILCTBO M KOHTPOJIb, [1K-2
OpO’KEHMsI pa3IuyaroTCs MEXIY TOT/1a KaK MATKHE MPOLecChl 00JIee eCTECTBEHHbIE U TPOUCXOIAT C MUHUMAIbHBIM
coboi? BMEIIIATEIIbCTBOM.
171. | KakoBo 3HaueHue hepMEHTATUBHBIX depMeHTaTUBHBIE TPOLIECCHI MOT'YT [TIOMOYb B IIEpepabOTKE OPraHUYECKUX OTXOJ0B [1K-2
IPOIIECCOB B NepepaboTKe 0TX010B7 B LICHHbIE MTPOAYKTHI, TAKHE KaK OMOra3bl WIN yA0OpEHUs, YTO YMEHbILAET HArPy3Ky
Ha OKPYXKAIOLLYIO CPey.
172. | Yro takoe "tepmo¢uibHbIE" TepModunbHbIE MUKPOOPTaHU3MBI )KUBYT MIPHU BHICOKUX TEMIEPATYpPaX [1K-2
MHUKPOOPTaHU3MBbI U T1I€ OHU UCIOJIb3YIOTCS B IPOU3BOCTBE OMOTOIUINBA U JUIs NTepepabOoTKH TEPMOCTOMKUX
MIPUMEHSIOTCS? cyOcTpaToB.
173. | Kakue HHHOBAIIMM MOTYT TIOBIUATH Ha | IHHOBaNuM B 00J1aCTH CHHTETHUYECKOM OMOJIOTHH, aBTOMATU3AIUH TTPOIECCOB, I1K-2
Oyay1iee OpOJMIIbHBIX TEXHOJIOTUI? HCIIOJIb30BAaHUS SKOJIOTMYECKU YACTBIX MAaTEPUAIOB U HOBBIX METOAOB aHAJIN3a
MOTYT 3HAUUTEIbHO MOBBICUTH 3PPEKTUBHOCTD U YCTONUNBOCTH OPOIUIBHBIX
TEXHOJIOTUH.
174. | Yro takoe pepmenTaTHBHBIN cuHTe3? | DepMEHTAaTUBHBIN CHHTE3 — 3TO CO3JIaHHUE CJIOKHBIX OPraHMYECKUX MOJIEKYI C [1K-2
UCIOJIb30BaHNEM (PEPMEHTOB B KaUECTBE KaTalu3aTOPOB.
175. | Kakue npeumyiiecTBa UMeeT Bpicokasi CEIEKTUBHOCTD, MSTKHE YCIIOBUS PEAKIIMH, MEHbIIEE KOJIMYECTBO I1K-2
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(hepMEHTATUBHBIN CHHTE3 MEpe]T
XUMHUYECKUM?

MOOOYHBIX IMPOAYKTOB, 9KOJIOTUIHOCTDb

176. | Yro Takoe BTOpUYHBIC METa0OJUTH U | BTOpryuHbIE METAaOOIUTHI — BEIIECTBA, HE SABIISIONIMECS HEOOXOIMMBIMHU VISl pOCTa U [1K-2
KaK OHM MOJIy4aroTCs B OPOJWIBHBIX | pa3MHOXEHUS MUKPOOPTaHU3MOB, HO 00J1aJaroIne OnpeeeHHONH OnOIOrHuecKon
IIPOM3BOJICTBAX? aKTUBHOCTBIO (AaHTMOMOTUKHU, MIUTMEHTBI, AJIKAJIOU/IbI).

177. | Kak perynupyercs akTUBHOCTb Yepes u3MeHEHUE KOHIIEHTPAIUU CyOCTpara, MPoayKTa, aJuIOCTEPHUYECKYIO [1K-2
(bepMeHTOB B KieTke? PEryJsiuio, KOBAJIEHTHYIO MOIU(PHUKALINIO, U3MEHEHHUE KOJIMYecTBa (pepMeHTa.

178. | Kakue (pakTopsl BIUSIOT Ha BBIXO CoctaB nUTaTeIbHON Cpelibl, YCIOBUS KyJIbTUBUPOBaHU (Temmneparypa, pH, [1K-2
IPOIYKTa B OPOTMIIBHBIX a’panms), ITaMM MHUKPOOPTaHU3Ma, [T TEIEHOCTh TPOIIecca.

IPOM3BOJICTBAX?

179. | Uro takoe scale-up B OporiibHBIX Scale-up — nepexoj OT 1a00PATOPHBIX YCIOBHUH K IPOMBIIIJICHHOMY POU3BOJICTBY. [1K-2
IPOM3BOJICTBAX U KaKue CI0XKHOCTU ¢ | CII0)KHOCTH CBsI3aHbI C 00€CIIeYeHHEM OJJHOPOAHOCTH YCIOBUM KYJIbTUBUPOBAHUS B
HUM CBSI3aHbI? OoybIINX 00BbEMax, OTBOJIOM TeIuia, 3 (PEeKTUBHBIM NEpeMEIINBAaHIEM U adpalnei.

180. | Yro Takoe OGuonoruueckas Kommieke Mep, HanpaBIeHHbIX Ha IPEJOTBPALLCHUE 3apayKeHUs [IEpCOHANIA U I1K-2
06e30macHOCTh Ipu padboTe ¢ OKpYKaroIel Cpe/Ibl MaTOTeHHBIMH UM T€HETHYSCKH MOIU(DHUIIMPOBAHHBIMU
MHUKpOOpraHuzMamu? MHUKPOOpPIraHU3MaMH.

181. | Kakue cymiecTByrOT CriocoObI BricymuBanue, nuodpunnsanus, 100aBieHne cTabUIN3aTOpoOB, XpaHEHUE MTPH I1K-2
KOHcepBaluu (pepmMeHTOB? HU3KHX TEMIEpaTypax.

182. | Yro Ttakoe pepMeHTATOp U YEM OH depMeHTaTOp — anmnapar Ajs NpoBeJeHHs (PepMEHTATUBHBIX MPOLIECCOB, I1K-2
OTJINYaETCs OT OuopeaxTopa? OuopeakTop — 0oJiee 00N TEPMUH, BKJIFOYAIOIINI anmapathl 1JIs

KYJIbTUBUPOBAHMS KJIETOK U TKaHEH.

183. | Kakyo posib UrparoT KMCIOpOA U Kucnopoa Heo6xoauM /1715t a3pOOHBIX MPOLIECCOB, YITIEKUCIIbIHM ra3 MOXET ObITh I1K-2
YIJIEKUCIBIN Ta3 B OpOJMIIbHBIX MIPOJYKTOM HJIM HHTHOUTOPOM OpOKEHUSI.
npoueccax?

184. | Yro takoe aHa’poOHOE JbIXaHUE? [Ipouecc noayyeHus: 3HEPTUU MUKPOOPTraHU3MaMHU B OTCYTCTBHE KUCIOPOAA, € [1K-2

HCIOJIb30BAHNEM OPraHUYECKHX MOJIEKYI B Ka4eCTBE aKI[ENTOPOB JIEKTPOHOB.
185. | Kakue MeToabl HCIIOJIB3YIOTCS JUIs DIEKTPOXUMHUECKUE KHUCIOPOIHBIE 3JEKTPOIBI. I1K-2
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U3MEpEeHHUs KOHIICHTPAI[H KUCIIOPOIa
B OnopeakTope?

186. | Yro Takoe shear stress (ciBurosoe MexaHnnueckoe BO3eHCTBUE Ha KIETKH, BOSHUKAIOLIEE ITPU [IEPEMEIINBAHUH. I1K-2
HanpsDKeHHeE) B OMOpeakTope U Kak Bricokue 3Hauenus shear stress MOryT MOBpEeIUTh KIIETKU.
OHO BJIMSICT HA KJIETKU?

187. | Uro takoe CIP (Cleaning-in-Place) B | Cucrema aBTOMaTu4ecKoi MOMKH U ie3uH(EKInr 000pyaoBaHus 0e3 ero [1K-2
OpOJIMIIBHBIX IPOU3BOJCTBAX? pa3bopKH.

188. | Kakue MeToab! HCIIONB3YIOTCS IS N3mepenue pH, TemnepaTypsl, KOHIIEHTPAUH PaCTBOPEHHOTO KUCIOPOAA, [1K-2
MOHUTOPHUHTa OPOAUIIBLHBIX KOHIIEHTpaLuu cyOcTpaTa U IPOAYKTa, aHAJIU3 COCTaBa ra3oBoi (asbl.
POI1IECCOB?

189. | Yro takoe GMP (Good Manufacturing | Cucrema mpaBuil 1 HOpM, 00€CIICUNBAIOIIMX KAYeCTBO U 0€30I1aCHOCTD I1K-2
Practice) B ¢hapmainieBTHUSCKHX JIEKapCTBEHHBIX MPENApPaTOB.
IPOU3BOJICTBAX, UCIIOJIB3YIOIUX
dbepmenTanuo?

190. | Kakwue THITBI MUTATEIBHBIX CPEL CunTeTH4ecKne, MOITyCHHTETHIECKUE, HATypaJIbHbIE. [1K-2
UCMOJIBb3YIOTCS B OPOAUIIBHBIX
IPOU3BOJCTBAX?

191. | Yro Takoe npenBapuTenbHas BeipamuBanue He60Ib1IOT0 00BbEMa KyJIbTYpHhI IIEpEl 3aC€BOM OCHOBHOT'O I1K-2
dbepmeHTanus (IpeaKyapTypa)? (dbepmeHTaTopa AJi aKTUBALIMU POCTA MUKPOOPTaHU3MOB.

192. | Yro Takoe KOHTAaMHHAIHS B [lonananue B KyJlbTypy HOCTOPOHHUX MHUKPOOpraHu3MoB. bopr0a Benércs myrém [1K-2
OpOJMIIBHBIX MPOU3BOJICTBAX U KaK C | CTEPUIM3AILMHU, ACENTHKH, UCTIOIb30BaHUS AHTUOMOTHUKOB (B HEKOTOPBIX CIIydasx).
Hel OoproTcs?

193. | KakoBa posib MaTeMaTHYECKOTO MareMaTHueCKHE MOJIETH MTO3BOJISAIOT MPOTHO3UPOBATh X011 MPOLIecca, ONpeiensTh I1K-2
MOJICITMPOBAHMS B OIITUMHU3AIIH ONITUMAJILHBIE YCIIOBUS KYJTbTHBHPOBAHUS, pa3padaThiBaTh CTPATETUH YIIPABICHUS
OpOIMIIBHBIX MPOLIECCOB? ITPOLIECCOM.

194. | Kakum 0Opa3oM ocymecTBIseTCs [Iyrem n3mepenus temneparypsl u pH [1K-2
KOHTPOJIb 3a MPOLIECCOM [lyrem ananusa coctaBa ra3oBoi ¢a3bl
(bepMeHTalUU B OTKPBITHIX [Tyrem BU3yanbHOTO HAOJIIOICHHS 32 COCTOSIHUEM KYJIbTYPBI
peaktopax?

195. | Kakoe o6opyaoBaHHE HCTIOIB3YETCsI JlonacTHble MEIIAIKU I1K-2
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JUIS TIEPEMETLIMBAHUS COJIEPKUMOTO B
OTKPBITHIX (pepMeHTaTOpax?

196.

Kaxk HaspIBaeTcs mporecc
MIPEBPAIICHUS CaXxapoB CIUPT MO
JICUCTBUEM JIPOAKKEN?

OpoxeHue

I1K-2

197.

Kaxkoii 3Tan TeXHOIOTHYECKOTO
mporiecca BKII0YaeT J00aBieHre
(bepMEHTOB, IS YIy4IICHHUS KaueCTBa
npojaykra?

depmenTaTBHas 00paboTKa

[1K-2

198.

Uto Takoe OpoauIBLHOE
MIPOU3BOJICTBO?

[Ipouecc mepepabOTKH CHIPBS IS IOTYyYSHUS CITHPTA

[1K-2

199.

Kakne MUKpOOpranusmsl
UCIOJIB3YIOTCS B OPOAUIBHOM
IPOU3BOJICTBE?

Kaxue Mukpoopranu3mMel HCIOJIB3YIOTCS B OpPOIUIBHOM IIPOU3BOACTBE?

[1K-2

200.

Kaxkoe cbIpbe gaie Bcero
UCIIOJIBb3YETCS UIsl IPOU3BOJICTBA
sTa”ona?

Kykypysa

[1K-2

201.

B uem 3akmrouaercs NpeuMyIieCTBO
HCIIOJIB30BAHUA 3aKPBIThIX CUCTEM B
6pO,Z[I/IJ'IBHOM HpOI/ISBOI[CTBC?

MunuMu3anus MOTEPb JICTYYNX BCHICCTB

I1K-2

202.

Kaxk HazpiBaercs nmporecc
MIPEBPALLIEHUS caxapa B CIIUPT MO
JEHCTBUEM JIPOACKEN?

depMeHTanus

[1K-2

203.

Kakas temneparypa onTumaiabHa A
IIPOBEJICHUS] CIIUPTOBOTO OPOKEHUS?

30°C

I1K-2

204.

Kakyto pons urparot ¢pepMeHTHI B
nporuecce OpoxKeHHs ?

KaTaJ'II/I3I/Ipy1-OT XUMHNYCCKUC pCAKIINU

I1K-2

205.

Yro takoe TBepaoda3Has
dbepmenTanus?

depMeHTAaIMS, IPU KOTOPOH MUKPOOPTaHU3MEI pacTyT Ha TBEPAOM CyOcTpare ¢
HU3KHUM COJIEp>)KaHUEM CBOOOHON BOJIBI.

[1K-2

206.

KakoBa onTuManbHasi KOHIIEHTpalus
CaxapoB JUIsl OCYILIECTBIEHUS

20%.

[1K-2
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CIUPTOBOTO OpoKeHus?

207. | Kakas remmeparypa Oparu Haubonee | 18-20°C. [1K-2
OnaronpusTHa JUIsl CIIUPTOBOTO
OpoxeHus?

208. | Kak BiausieT KOHIIEHTpaIus CHmXKaeTcs HHTCHCUBHOCTH OPOYKCHHMS. I1K-2
HAKOIMBIIETOCS ATUIIOBOTO CITUPTA B
xoj1e OpokeHus Ha 3(HPEKTUBHOCTD
JTAHHOTO Tporiecca’?

209. | Kakue MUKpOOpraHU3MBbI UCIIONB3YIOT | MOJOYHOKUCIIbIE OaKTepHH I1K-2
B Ka4eCTBE MPOTyLIEHTOB MOJIOYHOMN
KHCJIOTBI?

210. | Jdyis mpor3BOJICTBA ICCEPTHBIX BHH TIOJTHOU 3PENIOCTH WIIU TIePE3PEbIM I1K-2
BUHOTPaJ cOOUPAIOT B CTaIUU

9TOOBI MOTYYUTH OOJIee

CaxapHUCTBI COK 1 MEHBIIYIO
KHACJIIOTHOCTb STOJI.

211. | Kakue npenMyIecTBa uMeeT [Ipocrora 000pyaOBaHUS, HU3KHE SHEPrO3aTPAThl, BHICOKAs] KOHIIEHTPALHS [1K-4
TBepAodazHas pepmeHTAIHSA? MPOJYKTA, MEHBIIINH PUCK KOHTAMHHAIIUU.

212. | Kakue cyOcTpaThl HCIOIB3YIOTCS B 3epHo, OTpyOH, COJIOMA, OMUIIKHU, APYTUE CENBCKOXO03SICTBEHHBIE OTXO/IBI. [1K-4
TBepaodazHon pepmeHTanun?

213. | Kakue mpoayKThl MOKHO TIOJy4aTh ¢ | DepMEHThI, aHTHOMOTHKY, OPraHUICCKUE KUCIOTHI, apOMATH3aTOPBI, KOPMOBBIC [1K-4
MOMOIIBIO TBEPA0(ha3HOM N00aBKH.
depmentanun?

214. | Yto Takoe Omokaranus? Hcnonws3zoBanne pepMEHTOB WM HETBIX KIETOK IS KaTaan3a XUMHIECKUX I1IK-4

peaKuuid.
215. | Kakue mpeumyniecTBa UMeeT Bricokasi CeNneKTUBHOCTh, MSTKHE YCIIOBUS PEAKIIHH, YKOJIOTHYHOCTh, BO3MOKHOCTh [1K-4

OmokaTaian3 nepea TPaIUIHOHHBIM
XUMHUYECKHM KaTaIu30M?

MPOBEJICHUS PEAKIIMI B BOJHOU Cpelie.
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216. | Urto Takoe pepMEHTATUBHBII YerpoiicTBO, Hcionb3ytomiee GepMEHT I ONpeaeiieHNs KOHIICHTPAIUN I1K-4
ouocencop? OIPEEIEHHOTO BEILIECTBA.

217. | Kak paboTaer (hepMEHTATUBHBIH DepMEHT B3aUMOJEHCTBYET C ONPEAEISIEMBIM BEILIECTBOM, YTO IIPUBOJUT K I1K-4
o6uocencop? M3MEHEHHUIO0 KaKoro-Iu00 nmapamerpa (Harpumep, PH, a1eKkTpudeckoro Toka),

KOTOPBIA PETUCTPUPYETCS YCTPOUCTBOM.

218. | I'me npumensroTcst pepMeHTaTHBHBIE | B MeaunuHe, TUIIEBON MPOMBIIUIEHHOCTH, YKOJIOTUYECKOM MOHUTOPHUHTE. [1K-4
OUOCEHCOPHBI?

219. | Yro Takoe upstream processing B [ToaroroBuTENbHBIE ITAIBI OMOTEXHOIOTUYECKOTO MPOLIECCa, BKIIOYAIOIINE [1K-4
OMOTEXHOJIOTHU? MOATOTOBKY ChIPbsl, CTEPHIIN3ALINIO, KYJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

220. | Kakue MeTo/IpI UCTIONB3YIOTCS IS Mexanuueckue (rOMOreHU3a1us, yIbTPa3ByK), PEpMEHTATUBHbIE, XUMUUECKHUE. [1K-4
paspyiieHust kietok B downstream
processing?

221. | Yro takoe adpuHHAS MeTo 1 OYUCTKH BEIIECTB, OCHOBAHHBIN Ha CHIEIU(PUIECKOM B3aUMOACHCTBUH C [1K-4
xpomatorpadus? JIUTaHJIOM, UMMOOUJIN30BaHHBIM Ha HOCUTEIIE.

222. | Kak MOXHO KOHTPOJIMPOBATh PerynspHblit MUKpOOHOIOTHYECKHI KOHTPOJIb BO3/AYyXa, 000pYIOBaHMUS, [1K-4
CTEPHIIBHOCTh B OPOMIIBHBIX MUTATEIbHBIX CPell, TOTOBOM MPOIYKIIUH.
IPOU3BOJCTBAX?

223. | Kakue cymecTByIOT METOIBI I'paBuMeTpuueckuii (B3BEIIMBAaHKE), ONTHUYECKUM (HedenomeTpus, [1K-4
U3MEPEHUs] KOHLIEHTpaIMKu 6ruomacchl? | crieKTpo(OTOMETPHSI), MOACUET KIETOK MO MUKPOCKOIIOM.

224. | YUro takoe xemocTatr? BbuopeakTop st HENPEPHIBHOTO KYJIbTUBUPOBAHNUS MUKPOOPTaHU3MOB C I1K-4

MIOCTOSIHHOM CKOPOCTBIO pa3z0aBiieHus
225. | YUro takoe Typbunocrat? buopeakTop st HeNPepHIBHOTO KYJbTUBHUPOBAHHUS, B KOTOPOM IUIOTHOCTb I1K-4

KJIETOYHOW KYJIBTYpPbI OJIEP>KUBAETCS HA TOCTOSIHHOM YPOBHE.
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226. | Kak BiusieT neHooOpa3oBaHue Ha [TenooOpa3oBaHUE MOKET 3aTPYAHATH Ta3000MEH, TPUBOAUTH K TOTEPSM MPOAYKTA, I1K-4
nporecc pepMeHTaIu? KOHTaMUHAIIH.
227. | Uro takoe nuoduiansanus 1 3aueM JInodpunmzanus — CyIika 3aMOpOKEHHOT0 IPOIYKTa B BakyyMe. Mcronb3yercs s I1K-4
OHAa UCIOJIb3YyeTCs [l KOHCEPBALlUM | COXPAHEHUS! aKTUBHOCTU OMOJIOTMYECKUX MOJIEKYI (pepMEHTOB, aHTUTEN).
OMOJIOrMYECKHX IIpernapaToB?
228. | Uto Takoe pepMeHTaTHBHAS Paznen Gnoxumum, U3ydaromuii CKOpocTh (hepPMEHTATUBHBIX PEaKITUi U (GaKTOPHI, I1K-4
KUHETUKa? Ha Hee BIUSAIOIINE.
229. | Yro takoe aHa’poOHas pepmeHTanms? | AHa3poOHas (hepMEeHTAIHS — ATO MPOIIECC MPeodpa3oBaHUs CaxapoB B SHEPTHUIO [1K-4
0€e3 UCIOIb30BAHUS KUCIOPO/1a, YACTO ¢ 00Pa30BaHUEM CIIUPTOB UM OPraHUYECKUX
KHCJIOT.
230. | KakoBbl OCHOBHBIE ATaITbI ITPOIECCa OCHOBHBIE 3Talbl BKIFOYAIOT MOJATOTOBKY CYOCTPAaTOB, MHOKYIIALIHUIO, [1K-4
bepmenTanuu? (depmeHTanuto, cOopa NPOJYKTOB U OUUCTKY KOHEUHBIX ITPOAYKTOB.
231. | Kak Baxxen pH mis mpornecca PH xpuTHYecKkH BaXKeH, IIOCKOJIBKY OH BIHUSET HA aKTUBHOCTH ()EPMEHTOB U [1K-4
bepmenTanuu? AKHU3HECTIOCOOHOCTh MUKPOOPIaHU3MOB; Pa3HbIe MUKPOOPTaHU3MBbI TPEOYIOT
pa3nuYHbIX ypoBHEH PH i onTUManbHOM paboThI.
232. | Kakue pakTopbl MOTYT OKa3bIBaTh K ¢axTopam oTHOCSTCS Temneparypa, KOHIIEHTpalus cyocTpaTa, ypOBEHb [1K-4
BJIIMSIHUE Ha CKOPOCTh (pepMeHTauuu? | kuciaopoza, PH u Hammuue MHrMOMTOPOB WIIM aKTUBATOPOB.
233. | Uro Takoe "ankoroyibHas AnkorosibHas (pepMeHTalus — 3TO MPOLECC, IPU KOTOPOM JPOKKH ITPeodpa3yroT I1K-4
depmenTanus"? caxapa B aJIKOTOJIb U YTJIEKUCIBIN Ta3, IIMPOKO UCIIOIb3YETCsl B IPOU3BO/ICTBE MMHUBA
U BUHA.
234. | KakoBbl mociiecTBUSI HENPaBWIbHBIX | HempaBuiibHBIE YCIOBUS MOTYT IPUBECTU K HU3KOMY BBIXOY MPOJIYKTOB, I1K-4
ycioBHi 11 hepMeHTanun? 00pa30BaHMIO HEXKETATEIBHBIX BEMIECTB U 3arPSI3HEHUI0O MUKPOOaMH.
235. | Uro Takoe OMOPEKTOp M KaKOBa €To buopexTop — 3T0 ycTaHOBKa, B KOTOPOI MPOUCXOAUT epMeHTalns, o0ecrieurnBas [1K-4

poib?

KOHTPOJIMPYCMBIC YCIIOBUA IJISI pOCTA MUKPOOPTAaHHU3MOB U ITPONU3BOJACTBA
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MIPOJYKTOB.

236. | KakoBbl nmpumepsl IpUMEHEHUS IIpuMepsl BKIIIOUAIOT IPOU3BOCTBO ChIpa, HOTYpTOB, IUBA, XJIe0a, a TAaKKe I1K-4
(epMEeHTaTUBHBIX TEXHOJIOTUH B 00paboTKy (PPYKTOB U OBOIIEH.
nuire?
237. | 3aueM ucnonb3yercs ¢pepmeHTanus B | GepMeHTaIus 03BOJISET MPEoOPa30BBIBATh caxap W IEUI0JI03Y B OMO3TaHOJ, YTO I1K-4
IPOM3BOJICTBE OMOTOIIIMBA? SBIISICTCS HKOJIOTUYECKU YUCTHIM alIbTePHATUBHBIM UCTOYHUKOM DHEPTHUH.
238. | Kakum 06pa3oM MOKHO YBEITHUUTh VYBeIMUNTh BBIXOJ MOXKHO ONTUMU3ALUEN YCIOBUN (DepMEHTALINH, [1K-4
BBIX0J1 KOHEYHBIX IPOJTYKTOB? UCIOJIb30BAHUEM CIIEIMATN3UPOBAHHBIX IITAMMOB MUKPOOPTaHU3MOB U
MIPUMEHEHHEM METO/IOB PEKYIepaIuy MOJICKYI.
239. | Uro takoe epMeHTATHBHAS depMeHTaTUBHAS MH)KEHEPUSI — 3TO 001acTh OMOTEXHOJIOTHH, 3aHUMAOILAsCS [1K-4
UH)XeHepus? pa3paboTKOil U NpuMeHeHneM (pepMEHTOB JUIsl pa3IMYHbIX 1ieel, BKIItoyast
CO3JIaHME HOBBIX (DEPMEHTOB, YIyUIIEHHE CYIIECTBYIOMINX, UMMOOMIN3AIIIIO
(bepMeHTOB U pa3paboTKy (pepMEHTATUBHBIX ITPOLIECCOB.
240. | Kak cBs3anbl MeTabonmnveckast MeTtabonuueckas HHKEHEpPHUs 4aCTO UCII0JIb3yeT HHCTPYMEHTHI (pepMEHTATUBHOM [1K-4
UH)XeHepus U pepMeHTaTUBHAs WH)KEHEPUU JIJIs TOCTHKEHUs cBoux Leneil. Hampumep, Mmoaudukanms pepMeHTOB
WH)XeHepus? WJIA BBEJICHHE HOBBIX ()ePMEHTATUBHBIX ITyTEH B KIETKY MOKET OBITH
UCIOJIb30BAHO I U3MEHEHUs METa00IM3Ma U OIY4YEeHUsI HY)KHBIX IPOTyKTOB.
241. | Kakum 06pa3oM OCyILIECTBIISETCS N3mepenue teMnepaTypsl U 1aBJICHUS I1K-4
KOHTPOJIb 32 MPOIECCOM OPOKCHHS B
3aKpBITOM cucteme?
242. | KakoBa MakcumainbHast KoHIeHTpanus | 12% I1IK-4
3TAaHOJIa, KOTOPYIO MOYHO MOJIYYHUTh
IIPU CIIUPTOBOM OpOKEHUN?
243. | Kak Bnusier ypoBeHb pH Ha mpouecc OnTtumainbHblil pH 3aBUCHT OT BUJA IPOXKKEN I1K-4
OpoxeHus?
244. | KakoBO OCHOBHOE Ha3HAUEHUE Konuenrpanus npoaykra [1K-4
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YCTAHOBKH JUTSI TUCTUJUISIIUH B
OpOIMIBLHOM MPOU3BOJICTBE?

245.

Kaxk onpenenuth Maccy npoxxen Ha
3aMec onapsl Uiy Tecra’?

KonunuecTBo npoxokeit 1uist 3ameca TecTa WM ONapbl PaCCUYUTHIBACTCS UCXOS U3
3a/IaHHOTO KOJIMYECTBA MYKH, a TAaK)K€ aKTUBHOCTH JAPOXOKEH. [[pOxKN BHOCSTCS B
kosmyecTBe 1-3% OoT Maccel MykH

I1K-4

246.

[IpumMeHeHne Kakoro npemnapara
MIO3BOJIMJIO YCOBEPILICHCTBOBATh
TEXHOJIOTHIO KBalICHHUs! OEIIOKOYaHHOM
KalyCThI?

JlakToGakTepru

I1K-4

247.

Kakue OakTepuy HCTIONB3YIOTCS B
MIPOU3BOICTBE TBEPJIBIX CHIPOB?

MoOJ0YHOKHCIIBIE CTPENTOKOKKU M IPOIMOHOBOKHUCIIbIE OAKTEPHU.

[1K-4

248.

IIpu kaxoM mpornecce MPOUCXOAUT
XHUMHYECKOE IIPEBPALCHUE CaXapoB B
CIUpTHI?

[Iponecce pepmenrtanuu (OpokeHUE)

I1K-4

249.

Kakoti By OpOKCHUS JIGKUT B OCHOBE
TEXHOJIOTHH MTPOU3BOJICTBA TAKUX
MPOJTYKTOB KaK OOBIKHOBEHHAS U
MEYHUKOBCKAs POCTOKBAIIIA, BApEHEII,
pshKeHKa, Horypt?

MoJI0YHOKHCIIOE OpOXKEHHE.

I1K-4

250.

Kaxoe BnustHrEe Ha BKyCOBBIE KaueCTBa
TOTOBBIX MOJIOYHOKHCIIBIX MTPOYKTOB
OKa3bIBAIOT apoMaToOpas3yromme
CTPENTOKOKKHU?

IIpusiTHBIN apomaT U BKYC.

I1K-4

251.

ITo xakum napamMerpam OnpeaACIAaOT
OKOHYAHHUC ITpoHecca CKBaIlIMBAHUSA?

Ilo nnotHOCTH CTyCTKa U KHCJIOTHOCTH.

[1K-4

252.

Hogeiimme TeXHOIO0TUH ITO3BOJISIONIHE
YCKOPHUTH MPOIECC MPUTOTOBIICHUS TTHBA,
OCHOBAHBI Ha UCITOJIb30BaHUHU

JUUI1 HAaHECEHUS IMUBHBIX
Jiposxokeit. biaronaps 3Toil MHHOBALIMKU
MPOIIECC IMPOU3BOJICTBA MUBA OBLI
COKpaAllIeH C TpaAULUOHHBIX 28-30 nHeit
110 30-40 4gacos.

cyOcTpaToB (OIMWIIKH IEPCUKOBOTO JepeBa)

I1K-4

253.

Kakwue GakTepun Ipuaar0T TOTOBOMY

ApomaToOpa3yroniiue CTPEnTOKOKKH

I1K-4
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KHUCJIOMOJIOYHOMY MPOAYKTY IPHUSITHBIN
apoMmar " BKyc?

254.

Kaxk Ha3zpIBaeTcs mporece OTaeIeHus
9TaHOJIa OT BOJIbI ITyTEM UCTAPECHHUS?

Juctunnsmms

I1K-4
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