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1 [Inanupyemble pe3yJbTaThbl 00yUeHHUSs MO JUCIUIJINHE, COOTHECEHHbIE €
ycranoBjeHHbIME B OIIOII BO nnaukaTopaMu 10CTHKEHUSI KOMIIETEHIIAM

1.1 Ilepeyenb kKoMmneTeHI Ui, GOPMUPYEMBbIX Y4eOHOM M CIUIIINHOMN

Ko n HauMeHoBaHNe KOMIIETEHINHT

HNupukatopsel 1ocTHxkeHus kKomnereHuuii [Inanupyembie pe3yjbTaThbl
0o0y4eHuUs1

OomenpodeccuonanbHas kommeTenus IMK-3
Crioco0eH KCIUTyaTHPOBaTh TEXHOIOTHYECKOEe 000pY/I0BaHKE, BHITIOIHATH TEXHOJIOTHUECKUE OTIePaIliH,
YIPaBIsATh OMOTEXHOJIOTHUSCKUMU MPOIIECCaMU, KOHTPOJIMPOBATH KOJMYECTBEHHBIC U KAYeCTBEHHBIC TIOKA3aTeITH

MOJIy4aeMOM MPOTYKIIUH.

Hcnonb3yet 3HaHUsI 00 OCHOBHOM H
COBPEMEHHOM HKCIIEPUMEHTATBHOM
000pYyIOBaHUH TSI OCYIIICCTBIICHHUS
paboT B 0bmacTy mpoecCUOHATBHON
NesITETBHOCTH.

3uaTs (3): TexHONIOTMH U 000PYI0BaHHE, TIPUMEHSIEMBIE JIJIS TIOBEACHUS
CEJICKITUY, TITYOMHHOTO ¥ MIOBEPXHOCTHOTO KYJIHTHBUPOBAHUS
MHUKPOOPTaHU3MOB, OMOKATaIN3a 1 OMOMHTHOMPOBAHUSI UX
JKU3HEIEATCITHBHOCTH.

Ymets (Y): mpoeKTHPOBATh TEXHOJIOTHUECKUE IMHUN U
KOMMYHHKAIIMOHHOE 000PYI0BaHUE, HCIIOIE3YEMOE B OPOIUIBHBIX
MPOU3BOJICTBAX.

Baapers (B): MmeTogamu pacyera u mog00pa OCHOBHOT'O U
BCIIOMOTATEJIbHOTr0 000PYI0BaHHUS, TPUMEHAEMOTO B (DepMEHTATUBHBIX
TEXHOJIOTHSIX MUIIECBOH OTPACIIH.

IIpogpeccnonanbuas komnerenuus IK-2
Cnoco6eH ynpaBisTh KaueCTBOM, O€30IaCHOCTBIO U MPOCIIEKHBAEMOCTBIO IPOU3BOICTBA ONOTEXHOIOTHUECKOH
IIPOYKLHH IS ITAILEBOM IIPOMBIIIIJIEHHOCTH.

JeMoHCTpUpYeT HAaBBIKK POBEICHHUS
OIICHKH U aHaJIu3a

3uars (3): HopmatuHo-3akoHOIaTENBHYIO 0a3y MO PEryJIMPOBBAHHIO K
0e30MacHOCTH M Ka4ecTBa OMOTEXHOJIOTMIECKOM MPOAYKIMY B MMUIIEBOH
MIPOMBIIIUICHHOCTH.

Ymetn (Y): IpoBOIUTH J1a00PAaTOPHBIC UCCIICAOBAHUS 110 TIOKA3aTEIISIM
KadecTBa U O€30MaCHOCTH CHIPhS U TOTOBOM MUIIEBON TPOIYKITHH.
Baagers (B): HaBbIkaMy IPUMEHEHUS CTAaHAAPTOB, MPABUI U METOJOB
10 YIPaBJICHUIO 0€30IaCHOCTHIO M KaUueCTBA OMOTEXHOIOTMUECKOM
MIDOAVKIIMK B IUIIEBON TDOMBINIIEHHOCTH,




2. lean u 321244 0CBOCHHA Y4eOHOM M CUMILVINHBI, MECTO AUCHUILIUHBI B
crpykrype OIIOII BO

Jucuunnmna « TexHonorus GhepMeHTaTUBHBIX U OPOAUIBHBIX TIPOU3BOJICTBY» OTHOCUTCS K
00s13aTeNbHON YaCTH OCHOBHOH MpOo(heccCHOoHaNbHON 00pa30BaTeIbHOM MPOrpaMMBbI BBICIIETO
obpazoBanus 19.03.01 «buorexnonorusy, npoguib « bBHOTEXHONIOTHS MUILEBBIX TPOU3BOACTBY.

Heab: hopMupoBaHue 0OIIEKYIBTYPHBIX U IPO(ECCHOHATBHBIX KOMIIETCHIINH, HEOOXOANMBIX
JUISL pean3alyy MPOU3BOJACTBEHHO-TEXHOIOTHIECKOM, IKCIIEPUMEHTAIBHO-UCCIIEA0BATENBCKOM,
OpraHM3alMOHHO-YIIPABICHUYECKOM, paCYETHO-TIPOEKTHOM e TEIEHOCTH.

3ajayamMu AUCUMILIMHBI AABJISIETCS] U3y4YeHHe:

B ocHOBHBIE 3a/1au1 TUCIUTUIMHBI BXOJIHT:

- (opMHpOBaHHE 3HAHUN O OMOTEXHOJOTHYECKUX OCHOBAX OPOMIIBHBIX MPOU3BOJICTB METOAAX
U3BICKAHHS, CEJIEKUUH ¥ TeHHOW WH)XEHEPUH IPOJYLCHTOB; TEPMOAMHAMUYECKUX M KHHETHUECKHX
0COOEHHOCTEH, MPAaKTHUECKUX MPUEMOB (PYHKIMOHHUPOBAHUS OHOCHCTEM € 3()()EKTUBHBIM MOIy4YEHUEM
OMOTEXHOJOTMYECKUX MPOIYKTOB OPOYKEHHUS B HY’KHOM KOJIMYECTBE U 33JaHHOTO Ka4eCTBa;

- OCBOGHHE YMEHHU HCIIOJIB30BaHUS B MPO(PECCHOHAIBHON IKCIIEPUMEHTATBHOUCCIIEIOBATEIBCKON 1
IPOU3BOICTBEHHO-TEXHOJIOTHUECKON JIEATEIBHOCTH 3HAHUM W TOHATUH OMOTEXHOJOTHUH OpOIMIIBHBIX
IPOM3BOJICTB - METOJIOB XPAaHEHUS, CEJEeKIUH, TIyOWHHOTO W MOBEPXHOCTHOTO KYJHTHBHPOBAHUS,
UCIIONIb30BaHUs SIBICHUN OnoKaranm3a ¥ OMOMHTHOMPOBAHUS >KU3HEACSITEIbHOCTH MUKPOOPTraHU3MOB-
IPOAYIICHTOB; pa3dupaTrbcs B CYIIHOCTH OHWOXMMHYECKHX W MHUKPOOHOJOTHMYECKHX IPOIECCOB,
UCTIONIB3YEeMBIX B  OpOAWIBHBIX MPOHM3BOACTBAX; pa3padaThiBaTh TEXHOJIOTUYECKHE MPOLECCHl U
000CHOBBIBaTh TPEOOBAHMUS K UX BEACHUIO.

- NpruoOpETeHNE HAaBBIKOB YKCIIEPUMEHTA M PACYETHBIX METO/IOB IIPH CTAHJAPTHBIX HCIBITAHUSIX
Y OIICHKE CBOMCTB OMOTEXHOJOTHUECKUX CUCTEM B OPOAMIBHBIX MTPOU3BOICTBAX; METOIaMHU BEICHUS
TEXHOJIOTUYECKUX MPOLIECCOB MTPOM3BO/ICTBA MPOAYKTOB OPOKEHUS PACTUTEIBHOTO CHIPBS;
COBPEMEHHBIMHA METOJAMH OLIEHKH CBOWCTB CBHIPBS, MOITYy(HaOpUKATOB M KauecTBa TOTOBOW MPOIYKIIHH;
METOAMKON pacuéra (epMEeHTaTOPOB; METOAAMHU MPOBEACHHS aHAJIU30B (MCIIBITAaHUI) Ha COOTBETCTBHE
IIPOM3BOJICTBEHHBIX IITAMMOB U NMPOIYKIIMH yCTAaHOBJICHHBIM TPEOOBaHUSIM.

3. O0beM yueOHO# TMCHUIIMHBI B 324€THBIX eIMHUIIAX ¢ YKA3aHUEM KOJIMYeCTBa
aKaJeMHYEeCKNX YaCOB, BbII€JIEHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs ¢
npenoaasaresgaeM (10 BUAAM y4eOHBIX 3aHATHI, TEKYIIUI U IPOMEKYTOYHbII

KOHTPOJIb N0 JUCIHHUIIAHE) M HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4arommxcsi



3.1 Ounasg dopma o0yyeHus

Bu yuebHol paboThl CEMECTP

O061as TPyA0EMKOCTh AUCUUILINHBI, 324ETHBIX €AMHHII 3
4acoB 108
AyauTopHasi (KOHTaKTHasi) padoTa, 4acoB 24,3
B T.4. 3aHSATHU JEKIIMOHHOIO TUIIA 8

3aHATHS] CEMUHAPCKOI0 TUIA 16

MPOMEKYTOYHAS aTTeCTAIUS 0,3
CamocrosiTesibHAsi padoTa 00y4alIMXCs, YaCOB 110,7
KoHTpoJib (caMoCTOSITEeIbHASI/ KOHTAKTHAS) 9
By npoMexyTOYHOM aTTeCTalluu 3a4eT







4. CopepxkaHue TMCUHMILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesam) ¢
yYKa3aHHEeM OTBeICHHOT0 HA HUX KOJIUYEeCTBA aKaJleMHUYeCKUX YaCOB U BU/I0B

YUeOHbIX 3aHATHI

4.1 Ilepeuensv pazoenoe OucyunIuHvl ¢ yKazanuem mpyooemKkocmu
ayoumopHoi (KOHMAKmHOU) U CAMOCHOAMENbHOU pPadomul, 6U008 KOHMPOJell

nepeduni Komnememmﬂ

OuHo-3a04Has hopma oOvueHus
TpynoeMKocTb, 4acoB Kog
B TOM YHCIIE HanmenoBaHne | KOMIIETCH
Hanmenosanue pa3ienoB 1 TeM ayIUTOPHOU OLICHOYHOTO e
BCETO .. | camocTosATEeNbH
(KOHTaKTHOW) o cpencTBa
oif paboTHI
paboThI
Pa3znen 1.Mukpodopa IIK-2
NMPOAYKTOB MUTAHUS U BUABI 44 6 38 [IK-3
OposkeHHs HA MPOU3BOACTBE
1.1. Mukpodnopa npoIyKToB 14 ) 12
TUTAaHUs IIpe3enTanus,
1.2. bpoxKeHue 1 ero BUAbI U Tect
[IPUMEHEHUE B ITUIIECBOU 14 2 12
TEXHOJIOTHH
1.3. MukpoOuoJoruuecKue 16 ) 14
OCHOBBI NUIIEBHIX TEXHOJIOTHHA
Pasnes 2. Texnomnorus [IK-2
KHCJIOMOJIOYHBIX MPOAYKTOB. 44 8 36 [IK-3
TexHosorus xae6a n KBaca
2.1. 3aKkBacKu 11 MOJIOYHOT'O 2 4 18 TMpesenramms,
OPOOKSHHS
Tect
2.2. CnupTOBOE M MOJIOYHOKHCIIOE
22 4 18
Oposxerue. TeXHOIOrus
POM3BOJCTBA KBaca
[1K-2
Pazaen 3. TexHoJorust 46,7 10 36,7 TIK-3
MPOM3BOJACTBA YKCyca, CIMPTA [pe3enTanuys,
3.3 TexHonorus Mponu3BOACTBA Tect
YKCyca U CiupTa 16,7 3 12,7
HToro 3a cemecTp 108 18 90
I[IpoMe:kyTOUHASI aTTeCTAIUs 9,3 0,3 9 IIK-2




[1K-2

HUTOI'O no nucuminae 144 243 119,7

4.2 Coolepircanue oucyuniunsl no pazoenam

Pa3znen 1. MukpodJiopa npoAyKTOB NUTAHUA ¥ BUbI OPOKEeHHUS HA IPOU3BOICTBE

Henab : u3yunTb GHOTEXHOJIOTHYECKHE OCHOBBI OPOAMIIBHBIX MTPOU3BOACTB - METOJAX M3bICKAHUSI, CEICKIIHU
Y TeHHOW MH)KEHEPUH MPOIYLIEHTOB; TEPMOJUHAMUYECKUX U KHHETHYECKHX 0COOEHHOCTEH, MPAaKTHUECKUX MPUEMOB
($yHKUMOHUpPOBaHUsL OHOCHCTEM C 3()(EKTUBHBIM TMOTYyYEHHEM OHMOTEXHOJOTMYECKHX MNPOAYKTOB OpOKEHHS B
HY>KHOM KOJIMYECTBE U 33/IaHHOTO KauyecTBa,

3amaun:

- (¢opMupoBaHHUE 3HAHUH 0 OMOTEXHOJIIOTMYESCKIX OCHOBAaX OpOMMIBLHBIX ITPOU3BOJICTB

- METOJaxX MU3bICKaHUsl, CENICKIH U TCHHON WHKEHEPUH POILYLIEHTOB

- TEPMOJMHAMHYECKMX M KHHETHYECKHX OCOOCHHOCTEH, MPaKTHUECKHX NPUEMOB (YHKIMOHHPOBAHUS

ouocucteM ¢ 3(Q(EKTUBHBIM MMOIyYeHHEM OHMOTEXHOJIOTHYECKUX MPOAYKTOB OpO’KEHHS B HY)KHOM KOJHYECTBE U
3aJJaHHOTO Ka4ecTBa;

- W3YYUTHh OTJIMYHUTEIBHBIE OCOOCHHOCTH OpOIWIBHOTO Ipomecca W THIBI OpokeHHH. OCHOBHBIE
MHKPOOPTaHU3MBI OPOIMIIBHOTO MPOU3BO/ICTBA.

- XapaKkTepUCTUKa OCHOBHOTO BHJIA CHIPBS [T OPOIMIIBHBIX TPOILIECCOB.

- 3HauCHHE OPOJMIBHBIX MIPOLIECCOB B HAPOIHOM XO3SHCTBE.

- JeTajbHas OMOXMMHYECKash XapaKTePUCTHKA CHIPbS I OPOIMIBHBIX TIPOU3BOJICTB (3€pPHOBBIE KYJIbTYPEI,
XMeNb U.T.J. ).

- u3ydeHHe MOp(OIOruM MHUKPOOPraHW3MOB, OCYLIECTBISIONINX IMpOIecchl OpokeHus. BnusHue Qusnko-
XAMHYECKUX (PaKTOPOB HA POCT U META0OIN3M MUKPOOPTaHH3MOB

Ilepeyenb y4eOHBIX 3J1eMEeHTOB pa3aea: OTianuuTeabHbIe 0COOCHHOCTH OPOMIBHOTO POIIecca.
OTnuunTenbHble 0COOEHHOCTH OPOIMIIBHOTO mporecca. Tunbl OposkeHnid. OCHOBHBIE MUKPOOPTaHU3MBI
OpOAMIBHOTO MPOM3BOICTBA. XapaKTEPHCTHKA OCHOBHOTO BHJIA CHIPbS JUIsi OPOIMIIBHBIX MporieccoB. Vicropus
BO3HUKHOBCHUS IMMBOBAPCHUA U BUHOACIIUA. 3HauyeHune 6pOI[I/IJ'H)HI)IX MIpOoNecCCOB B HAPOJHOM XO3SHUCTBE.

JertanbHas OMOXMMHUYECKast XapaKTEPUCTHKA CBHIPbsS ISl OPOJMIIBHBIX IPOU3BOJICTB (3€PHOBBIE KYJILTYPHI,
XMeJb U.T.J. ). 3ydeHne Mop(oIorut MEKpOOPTraHU3MOB, OCYIIECTBIISIOIINX ITPOIIECCHl OpoxkeHus. Biusaue
(U3UKO-XUMUYECKUX (PAKTOPOB HA POCT U META0OIM3M MUKPOOPTaHU3MOB.

1.1. Muxkpognopa npooykmoe numanus
OTtnuuuTenbHble 0COOCHHOCTH OpOaMiIbHOTrO mpouecca. OTINYHUTENbHBIE 0COOCHHOCTH OpOIMIIBHOTO
nponecca. Tumbl  OpoxeHuil. OCHOBHBIE  MHKPOOPraHM3Mbl ~ OpOJWIBHOTO  NPOU3BOJCTBA.
XapakTepucTUKa OCHOBHOTO BHJIa CHIPHS JIJIs1 OPOMIIEHBIX TTPOIIECCOB.

1.2. Ilpoueccol memabdonausma y MUKpoOp2anu3mos.

OCHOBHBIE MMKPOOPIaHWU3MBbl OpPOJMIBHOIO MPOW3BOJACTBAa. M3yueHne MOp(OJIOruM MHUKPOOPTaHH3MOB,

OCYIIECTBIISIFOLIMX MPOLECCHl OPOKEHHS
1.3. Mukpobuonozuueckue 0CH08bl RULLEBBIX MEXHOIO2UTL
Uzyuenne Mop¢onoruu MUKPOOPTaHU3MOB, OCYLIECTBISIOIIUX IpoLecchl OposkeHus. Bnusiaue ¢uzuko-
XUMHAYECKHX (DAKTOPOB HA POCT U METAOO0JIM3M MHKPOOPTaHU3MOB.

Paznen 2 TexHo10rusi KMCJIOMOJIOYHBIX MPOAYKTOB. TexHosorus x;aeda u Kpaca.

He.]'lb: HU3YUCHHUEC MHCIIOJIb30BAaHHA B HpO(beCCHOHaHLHOﬁ 3KCHCpHMCHTaJ’IBHOI/ICCHG,I[OBaTeHBCKOﬁ n
HpOI/ISBOJICTBeHHO-TCXHOJ’IOI‘I/I‘I@CKOﬁ ACATCIbHOCTU 3HAHUU U MHOHATHA OMOTEXHOJIOTHH 6pOIII/UIBHI)IX IIPpOU3BOJICTB
- MCTOAOB XpaHCHMS, CCIICKIIUU, FJ'Iy6I/IHHOFO " TIOBCPXHOCTHOI'O KYJIbTUBUPOBAHUSA, HWCIIOJIbB30BaHUSA SIBJICHHUH
OuoKaTainu3a u 6I/IOI/IHFI/I6I/Ip0BaHI/I$I KHUBHECACATCIBHOCTU MHUKPOOPTraHU3MOB- MPOAYHCHTOB, pa361/1paTLcsI B
CYIIHOCTH 6I/IOXI/IMI/I‘ICCKI/IX u MI/IKpOGI/IOHOFI/I‘IeCKI/IX IMpouecCCoB, UCIOJIB3YEMbBIX B 6pO}II/I.HI)HI)IX ITPOU3BOJICTBAX;
pa3pa6aTI:IBaTL TCXHOJIOTMYCCKUC MPOLECChI U 000CHOBBIBATH TpC6OBaHI/I$I K UX BEACHHUIO

3apaum:

-HpOI/I3BO,Z[CTBO IIuBa. K.]'IaCCI/I(bI/IKaI_[I/ISI 1 OICHKa KadeCTBa IIMBaA. HpO)K)KI/I, HCIIOJIB3YCMBIC  JJIL

npow3BoAcTBa MrBa. OCHOBHEIE TIOKA3aTEIN MUBHBIX APOXOKEH. XapaKTEPUCTHKA CBHIPHS, HCTIOIL3YEMOTO B



MUBOBapEeHUH. XapaKTepUCTHKA COI0/AA, KAK OCHOBHOTO ChIPhS IS IPOU3BOACTBA MBa. OCHOBHASA XapaKTEPUCTHUKA
xmenst. HeoOxonmumele TpeGoBaHUs, MpeabsBIsSeMble K KauecTBY BOJIBI IPU NPOU3BOJACTBE MHBA. PaznuuHbie
CocoOBI MPUTOTOBJICHUS 3aTOPa MPH MPOU3BOACTBE MrBa. OCHOBHBIE ()epMEHTHBIE MpENapaThl, UCIONb3YeMbIC B
nuBoBapeHur. OCHOBHBIE CTaJuM TEXHOJOTHMHM MpPOU3BOACTBa mnuBa. OCHOBHAs XapaKTEpPHCTHKa IIpolecca
[acTepu3aluy MpH Mpou3BoAcTBe NHBa. OCOOEHHOCTH TEXHOJOI'MH IPOM3BOACTBA TeMHOro mnwuaa. Ilopoku u
Oose3Hn rotoBoro nuBa. OCHOBHBIE CAHUTAPHO-TUTHEHUYECKUE TPeOOBaHMs B MPOM3BOACTBE muBa: OnpeaeneHue
Ka4eCTBa ChIPbs U1 MUBOBAPEHUS.

-IIpousBoncTBo KkBaca: OCHOBHBIE BUIbI KBaca U UX XapaKTEPUCTHKA. J[pOXKKY 1 MOJIOYHOKHUCIIBIE OaKTEpHH,
MIpUMEHsAEMBbIE JUIsl TIPOU3BOJCTBA KBaca. XapaKTEpUCTHKA APO}XOKEH, MCIOIb3yeMbIX Ul MPOU3BOJACTBA KBaca.
XapaKTepuCTHKa CBIpbS M TpeOOBaHHA, TpPEIbSBISEMblE K CBHIPBIO ISl MPOM3BOJACTBAa XJIEOHOTO KBaca.
XapakTepucTruKa SsuUMeHs,

IlepeyeHb yueOHBIX 3J1IEeMEHTOB pa3jeJia:
2.1. OcHOBHBIE MOKA3ATEJIH MUBHBIX IPOKIKE.
XapaKTepUCTHKA CHIPBS, UCIIOJIB3YEMOT0 B TMBOBAPEHUH. XapaKTEPUCTUKA COJIOA, KAK OCHOBHOT'O CHIPBS [UIA
mpou3BoAcTBa 1Ba. OCHOBHAS XapaKTEPUCTHKA XMEIISL.
2.2. CuupToBoe U MOJIOYHOKHCJI0€e OpokeHne. TexHOI0rusl MPOU3BOACTBA KBaca
Pa3jen 3. TexHoJiorusi Npou3BoOACTBA BUHA, TMBA, YKCYCa, CIUPTA

Ies» — nproOpeTeHne HaBBIKOB HKCIIEPUMEHTA U PACUETHBIX METOJIOB MPU CTAHJAPTHBIX UCTIBITAHUAX U
OLIEHKE CBOHCTB OHMOTEXHOJNOTHYECKHMX CHCTEM B OpOIWIBHBIX TPOHM3BOJCTBAX; METONAMH BEICHUS
TEXHOJIOTHUECKUX IPOLECCOB IPOM3BOACTBA MPOLYKTOB OpOXKEHHUSI PACTUTEIBHOIO ChIPhS; COBPEMEHHBIMU
METOAaMH OIIGHKHA CBOMCTB CHIpbs, MONy(paOpUKaTOB M KadyecTBa TOTOBOW MPOAYKLUH;, METOIWKOW pacuéra
(hepMeHTaTOPOB; METOIaMH MPOBEACHUS aHAIM30B (MCIBITAHUN) Ha COOTBETCTBHE MPOM3BOACTBEHHBIX ITAMMOB U
MPOAYKIMH YCTAHOBJICHHBIM TPEOOBaAHMSIM.

3anaun:
- O6H_[I/IC MPUHIUIIBI TEXHOJIOTUH ITPOU3BOJACTBA CIIUPTA.
TexHOIOTHS IPOU3BOICTBA CIIUPTA U3 METACCHI.
- (DepMeHTHBIE NTpenaparsl, UCIOIb3yEMBIE IIPU IIPOU3BOJCTBE CIIUPTA.
- OcHoBHas XapaKTCpUCTHUKa CbIPbs, HCIOJB3YEMOI'O0 IJId IMPOU3BOJACTBA CIIUpTAa U JIMKECPOBOJOYHBIX
U3JETUH.
- TexHOIOTHS IPOU3BOJICTBA JINKEPOBOAOYHBIX U3JIEINH.
- CpaBHUTENBHBII aHATU3 PA3BUTHS APOKOKEH B a9pOOHBIX U aHADPOOHBIX YCIOBUSIX.
- OcHOBHas XapaKTEPHUCTHUKA KOHBSIKA.
- OcHOBHas XapaKTEPHUCTUKA CHIPHs, UCIIOIB3yEMOT0 JIJIS IIPOU3BOJICTBA KOHBIKOB.
- Texnomorus IIPOU3BOJCTBA KOHBSKA.
- Knaccudukarus 6anp3amoB.
- XapaKTepUCTHKA ChIPhS JJISl IPOU3BOJICTBA 0aIh3aMOB.
- OCHOBHBIE TEXHOJOTHMYECKHE U CaHUTAPHO-TUTUCHUYCCKHUEC Tpe6OBaHI/IH K IIpOU3BOACTBY.
- Tlomyuenue Ganp3aMOB U HACTOCK HA OCHOBE PACTUTEIBHOTO ChIPhSI.
- PasnuyHbIe BUIBI KITAaCCHU(HUKAIIMHA BUHOTPAIHBIX U IJI0J0BO-STOTHBIX BUH.
- OcHOBHasl XapaKTEepPHUCTUKa, OCHOBHBIX BHJIOB BUHOTPAJIa, UCIIOIB3YEMOT0 JIJIsl IPOU3BOCTBA PA3INIHBIX
BUHOI'PAAHBIX BUH.
- XapaKTepI/ICTI/IKa BHUHOI'paaa, UCIIOJIb3yEMOT' O JJI IIPOMU3BOACTBA CTOJIOBBIX BUH.
- TpeOoBaHus, MpenbABIIECMbIE K KAYECTBY CBIPhS, HCIIOJIB3YEMOTO JIJIsl TPOU3BOCTBA ILIOIOBO-STOTHBIX
BHH.
- OTinyuTenbHbIE OCOOCHHOCTM NPOM3BOJACTBA BHH I0 KpacHOMY W Oeiomy crocobam. I[lonydenue
IJIOJIOBO-SITOJTHBIX BHH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiena:
1.1 . TexHonormyeckasi XapakTepHUCTHKA BUHHBIX JPOKIKeii
@epMeHTHBIE TpenapaThl, UCIOIb3yeMbIe MPH MPOU3BOACTBE crupTa. OCHOBHAS XapaKTEPUCTHKA CHIPHS,
UCIOJb3YEMOr0 JUIsl TIPOM3BOJCTBA CIIUPTA M JIMKEPOBOJOYHBIX M3Jeiuil. TexXHOJOrHs MPOM3BOACTBA
JUKEPOBOIOYHBIX M3aennii. CpaBHUTENbHBIN aHAIN3 Pa3BUTHS IPOACGKEN B a3pOOHBIX M aHAPOOHBIX yCIOBHSAX.

1.2 TexHoJiorusi NPOU3BOACTBA BUHA U MHBA.:
Pasnu4Hble BUABI KIaCCHMHKAINE BUHOTPAIHBIX U IUIOA0BO-STOMHBIX BHH. OCHOBHAS XapaKTePUCTHKA, OCHOBHBIX
BH/IOB BUHOTPA/Ia, KCIIOJIb3YEMOr0 JJIsl IPOU3BOICTBA PA3INYHBIX BUHOTPATHBIX



BHH. XapaKTepUCTHKa BUHOTPA/IA, UCIIOIB3yEeMOTO JUTsl IPOM3BOICTBA CTOJIOBBIX BUH. T peOOBaHMsI, IpeabIBIseMbIe
K KayeCTBY CBIPhs, UCIOIB3YyEMOTO JUIsl MPOU3BOJACTBA IUIOJOBO-ATOMHBIX BHH. OTIUYUTENBHBIE OCOOCHHOCTH
MIPOM3BO/ICTBA BUH 10 KpacHOMY U 6eroMy criocobam. [lomydenue mioqoBosSTOHBIX BHH.

1.3 TexHoJiorusi NPOU3BOACTBA YKCYCa H CIUPTA
XapakTeprcTHKa BOAOK U JIMKEPOBOAOYHBIX H3aeuil. OOIIne TPHHIMIIBI TEXHOJIOTHHU IPOU3BOICTBA CIUPTA.
TexHONMOTHsT MPOM3BOACTBA CIMpTa W3 Menacchl. DepMeHTHBIC MpernapaThl, MCIOJIb3yeMble MPH IPOU3BOICTBE
criupTa. OCHOBHAsI XapaKTEPUCTHKA CHIPBSI, HCIIOJIB3YEMOT0 /ISl IPOU3BOICTBA CITUPTA M TMKEPOBOIOUHBIX H3/CIHIL.
TexXHOMOTHSs TPON3BOCTBA THKEPOBOJOUHBIX H3ICIHIA.

5. OueHo4YHbIe MATEPHAJIBI 110 AUCIUILINHE
OueHoYHbIE MaTepualbl MO JUCHUIUIMHE MPEICTAaBICHB B BHIE (POHIA OIIEHOYHBIX CPEICTB.
[Ipunoxxenue k pabouell mporpamme.

6. MaTepuaJIbHO-TeXHHYECKOE U YUeOHO-MeToAn4ecKoe obecrneyeHne
AUCHMILTHHBI
6.1 Ilepeuenv yueoHo-memoouuecko2o odecneueHus no OUCYUnIUHe

1/ |ABTOp, Ha3BaHME, MECTO U3AAHUS, N3ATEIHCTBO, IOl U3AAHHS, KOJIWYECTBO CTPAHMIL, PEKUM JIOCTYIA
E.Jl. ®apamkeBa, B.A. ®egopoB «OO0mas TEXHONIOrUs OPOJIMIBHBIX MPOU3BOACTB», YUCOHHMK s
CTYJICHTOB BEICIINX YYeOHBIX 3aBeneHnid, MockBa, «Komoc», 2002 T.

[1.E. bananoB «TexHonorusi OpOIMIBHBIX TPOU3BOJACTBY, ydeOHO-MeToamdeckoe mnocodoue, HUY
NTMO; UXubT, Cankt-IleTepOypr, 2013 1.

H. 0. Anamuesuu, J[. C. CeprueBuu, T. M. Tananaiiko «TeXHOIOTHS NPOIYKTOB OpOXKEHHS.
3. JlabopaTopHbIi MPAKTUKYM», YIeOHO-METOAMUECKOE OCOOU ISl CTYJACHTOB YUPEK/ICHHUMA BBICIIETO
oOpazoBanwmsi, Munck 2024.
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6.2 Ilepeuens yueonvix uzoanuii, He06X00UMbBLX 018 0CEOECHUSA
OUCUUNIUHBL

Ne ri/mt

ABTOp, Ha3BaHUC, MCCTO U3JaHUs, I'OJ U3JaHUI,
KOJIMYECTBO CTpaHMIL

Ccpuika Ha yueOHOe n3nanue B ObC

OcHOBHas:

benkuna, P. Y. TexHonorust npous3BOACTBa COJI0A,
MUBa U ciupTa : yueOHoe mocodue s By30B / P.
. benkuna, B. M. 'y6anoBa, M. B.

['y6anoB. — Cankr-IlerepOypr : Jlanp, 2020. —
104 c. — ISBN 978-5-8114-5379-5. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 2IeKTPOHHO -
OuOIMOoTeYHAs CHCTEMA.

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

broTexHOMIOTHS B JKHBOTHOBOJICTBE : y4eOHUK / E.
4. Jledenwko, I1. C. Karmakos, A. B. bymos, B. I1.
["aBpuienko. — Cankr-IlerepOypr : Jlans, 2020.
— 160 c. — ISBN 978-5-8114-4073-3. — Texcr :
PIIEKTPOHHBIH // JIaHb : 3IeKTPOHHOOUOIMOTeYHAS
cucTeMa.

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

JlommomHNTEIRHAS

netikna A.T'., XKummackas H.T. : Beenenune B
OroTeXHOJIOTHIO: yueh. mocodue / A.T.
Inewikun, H.T. XXunuuckas - Caakr-IletepOypr :
Cankt-lleTepOyprckuil HAMOHATBHBINA
nccnenosarensckuil yausepcuter UTMO, 2013. -
95 ¢. — TeKcT : JeKTPOHHbII // Arpunus:
PIIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA.

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

Xamaraesa U.C. u np. broTexHOIOTHsI 3aKBAaCOK
[PONTMOHOBOKHCIBIX OakTepuii: Monorpadus /
11.C. Xamaraesa, JI.M. Kauanuna, C.M.
Tymyposa. - Yian-Y»: BCI'TY, 2006. - 172 c. —
TeKCT : aNeKTPOHHBIH // ATpUIING: SJIEKTPOHHO-
OuOIMOoTeYHAs CHCTEMA.

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

6.3 Ilepeuensv InekmpoHHbIX 00paA306amebHbIX pecypcos *

Ne i/

DJIeKTPOHHBII 00pa3oBaTeIbHbIil pecypc

Joctyn B DOP (ceTh HTEpHET, JTOKAIbHASA CETh,
aBTOPH30BAHHBII/CBOOOIHBIN T10CTYI

DIIEKTPOHHBIH Hay4HO-TPOU3BOICTBEHHBII
KypHast  «ArpolkoUudo». DI'YII «BHUU

ArposkonH(bopmM». MockBa. Pexxum focryma:

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

6.4 Coepemennvie npogheccuonaivbhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHBLE
CHPABOYHbBIE CUCEMDBL U TUYEH3UOHHOE NPOZPAMMHOE 0OecneueHue

1. HoroBop o mojkiatoueHNH K HarmoHanbHOM 37IEKTPOHHON OMOIMOTEKE U MPEIOCTaBICHUN

noctyna k oobektam HanmonansHo# anekTponHoit 6ubaunorexu Nel01/HOB/0502-1m ot 26.02.2020 5
JIET ¢ MIPOJIOHTAINEH
2. Cornamenue o 6ecrmaTHOM TecToBOM goctyrie k Polpred.com. O630p CMU 27.04.2016
0eccpouHo



https://e.lanbook.com/book/149306
https://e.lanbook.com/book/140754

3. Cornamenne o 6ecriaTHOM TecToBOM noctyne K Polpred.com. O630p CMU 02.03.2020
0ecCpovHO

4. WudopmanmonHo-crpaBoyHas cucrema «lapant» - URL: https://www.garant.ru/
Nudopmanmonno-cnpapoynas cucreMa Jlunensunonnsiii qorosop Ne 261709/0I1-2 ot 25.06.2021

5. «Koncynbrant [Tmrocy. - URL: http://www.consultant.ru/ cBoOOIHBIN HOCTYI

6. DiekTpoHHO-OMOMMoTeuHas cuctema Agrilib http://ebs.rgunh.ru/  (cBUAETEIBCTBO O
rOCyJapCTBEHHOM peructpanuu 6a3sl qanHbix Ne2014620472 ot 21.03.2014).

7. Enunas npodeccuonanbHas 6a3za 3HaHUE AJI arpapHbIX BY30B. DJIEKTPOHHOE HU3/1aTeIbCTBO
JIAHb. OBC Jlans JIunen3uonnsiii gorosop Ne 17 ot 15 mapra 2024 r., cpok aeiictus 1 roa

HJocTyn K 3J71eKTPOHHOH MH(POPMALIMOHHO-00pa30BaTe/IbHOI cpee, MHPOPMALIMOHHO-
TeJIEKOMMYHUKANIMOHHO¥ ceTH « AHTepHET»

1. CucreMa AMCTaHIIMOHHOTO OOyUYEHUS Moodle www.portfolio.rgunh.ru (cBo6oaHO
pacnpocTpaHsieMoe)

2. IlpaBo ucnonb3oBanus nporpamm it IBM Mirapolis HCM B coctaBe (hyHKIIMOHAIBHBIX OJIOKOB
u MoayJei: BupryanbHas KOMHarTa.

3. VuHoBamuoHHas CUCTeMa TECTHPOBAHUS - IPOrpaMMHOe obecnieuenue Ha miaatgopme 1C
(Hdorosop Ne K/06/03 ot 13.06.2017). Beccpounbrid.

4. (O06pa3zoBaTelbHbIIl HHTEPHET - opTasl Poccuiickoro rocy1apcTBEHHOTO arpapHOro 3a04HOT0
YHHBEpCHUTETA (CBUAETEIBCTBO O PETUCTPAIIMH CpeaCcTBa MaccoBbIX nHpopMmarmu D11 Ne C77- 51402
ot 19.10.2012).

JInueH3noHHoe U CBOOOIHO pacpocTpaHsieMoe MPOrpaMMHoe odecrieyeHne

1. OpenOftfice - cB0O0AHBII MakeT 0(UCHBIX TPUIIOKEHHUH (CBOOOIHO pacpocTpaHsIeMoe)

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

3. DmnextpoHHO-O0MOIMOTEYHAas cuctema Agrilib http://ebs.rgunh.ru/ (cBuAETENHCTBO O
rocyJapcTBeHHOM peructpanuu 6a3el manHbix Ne 2014620472 ot 21.03.2014) co6CTBEHHOCTH
YHHUBEpPCUTETA.

4. OdunmansHas crpanuiia Y Huepcurera Bepuanackoro https://vk.com/rgunh (cB0GOIHO
pacrpocTpaHsiemMoe)

5. AmntuBupycHoe nporpammuoe obecnieuenue Dr. WEB Desktop Security Suite (CyOnuiieH3MOHHBIM
norosop Ne 13740 Ha nepenady HEMCKIIOUUTEIBHBIX NpaB Ha nporpammsl 4ii1 OBM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIMTOPHii, 000PYAOBAHUS U TEXHUYECKUX CPEACTB

o0y4yeHuss**
IIpennasnayenue HaumenoBanue kopmyca,
Ilepeuens 060py10Banus (B T.4. BUPTyaJibHbIe AaHAJIOIH) U
noMenieHus1 Ne nomemennst
TeXHUYECKHX CpeIcTB 00y4yeHus *
(ayauTopun) (ayauTopun)
Jlna 3auamuii YuebHo- Crienamu3upoBaHHas MeOeiab, HA00p JIEMOHCTPAIIMOHHOTO
JNEeKYUOHHO20 MUna aTMUHUACTPATHBHBIHA 000pyIOBaHUs W y4eOHO-HATIISIHBIX mocoOuii, JKpaH
Kopnyc N(_) 305 CTaHHOHapHBIﬁ DRAPER BARONET HW
/10/120;Buneonpoextop Sanyo -PLC-X W250, TTIK
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YuebHo-

Becol anektpuueckue ACOM JW -1) UFO-imy.;

aaMuHUCTpaTuBHBIN |[JlabopaTopHeie creHapl: «PacTBopuMOCTh cojeld |
Hna sanamuii nexyuonno2o kopiyc Ne 324 OCHOBaHWII B  Boe»; «XWMHYECKHE CBOWCTBA
MUNQ, CeMUHAPCKO20 muna MeTamioB»; «l[lepuonuueckas cucrema snementos [,
(cemutapbi, npakmueckue MenneneeBa»; «@ocdop»; XuM. peakTUBBL; Xum.
SAHAMUA, NPAKMUKY ML, MocyJla XUM.pEaKTUBBL, XuM. Tmocynaa; JlabGopaTopHbie
aaGopamopheie p “gom“’ crennp:  «Ilepuoauueckas cucrema snementos JI. 1.
K K
OWIOKGUMbL), OA MenaeneeBay; «Knaccuukanus smeMeHToB u
npoeedeHUs: 2pYNno8ubIx .
. OCHOBAHHBIE KJIACCHI HEOPTaHMUYECKUX COEIUHEHUID;
KOHCYlemayuu u o o
y «PacTBOpuMOCTE colmeii M OCHOBaHHMM B  BOIE;
UHOUBUOYATLHOU PabOmbl .
«XUMHUUYECKHE CBOMCTBa METAaJIOBY,
obyyaswmuxcs ¢
S —— Crienuanu3upoBaHHass MeOelb, JIOCKa MeEJIoBasi, HaOOpPHI
paGomuuicam, Oon [IEMOHCTPALIMOHHOTO ~ 0o0OpynoBaHMA M y4eOHO
nposedenus mexyuezo HATJISITHBIX TOCOOMIH
KOHRmMpoJisi u
NPOMENHCYMOYHOU
ammecmayuu
Hna Vuaebno- YuranpHeiii 3a1. [lepcoHanbHble KOMIbOTephl 11 miT.
CAMOCMOAMENbHO aIMMHMCTPATHBHBIM |BbIXOX B  HMHTEPHET, JOCTYIl B  3JEKTPOHHYIO
pabomul KOpILyC. WH(OPMAITMOHHO-00pa30BaTEIbHYIO cpeny
VHHBEPCHTETA
V4eOnonaboparopublii |Crienuani3upoBaHHas Me0enb, HIEPCOHAIIBHBIE

kopiyc. Kab. 320.

KoMmIbtoTepbl 11 mT. BBIXOA B HHTEpHET, NOCTYN B

YuebHo-
aJIMUHUCTPATUBHBIN
kopmyc. Kab. 105.
VuebOnas

ayJIUTOPHS TSl YUeOHBIX
3aHATUN 00yYarOMIUXCS
W3 YUCJIa HHBAJIMIOB U
¢ OB3.

DIIEKTPOHHYTO WH(POPMAITMOHHO-00Pa30BaTEIHHYIO
Cpe/ly yHUBEpCUTETa

Criennanu3nupoBaHHAS Mebeb, Habop
NIEMOHCTPALIMOHHOTO 000py10BaHMUS.

ABTOMaTI/I3I/IpOBaHH06 pa60qee MECTO AJIs1 HHBAJIHUIOB-

KOJISICOYHUKOB  C u
290;
TS
MOJIb30BaTeIe  CO
29 ON;
TS
c
CF;
JUIST
c

KOPPEKIIMOHHON  TEXHUKOU
OnCuc
MECTO

MH]TyKITMOHHOM CHUCTEMOM

ABTOMaTH3UPOBAHHOE pabouee

CTa0OBUAAIIMX W HE3PSIUUX

CTAllTMOHAPHBIM BUJACOYBCIINIUTCIICM OnCuc
MECTO

ABTOMaTH3UPOBAHHOE pabouee

CTa0OBUAAIIMX M HE3pSAYMX  [OJIb30oBaTenen
[MOPTaTUBHBIM BHAcoyBennuurenem OnCuc 207
pabouece

HE3psUnX

ABTOMaTH3MPOBAHHOE MECTO

CIa00BHIAIMX U MoJb30BaTeENeH
yutaromer mamuHoH OnCuc 207 CN; AnmapaTHbIH
KOMITIEKC ¢ (PYHKITMEH BUACOYBEIMYCHHUS W UTEHUS IS
CTa0OBUAAIIMX W HE3psSYMX moib3oBareneit DnCuc 207

OS.
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®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIO/KETHOE OBPA3OBATEJILHOE YUPEXX/IEHUE BBICIIETO
OBPA30OBAHUS] MUHUCTEPCTBA CEJILCKOT'O XO3SICTBA POCCUICKOM ®oEAEPALIMU «POCCUUCKUI
FOCYI[APCTBEHHLIfI YHUBEPCHUTET HAPOAHOI'O XO3SMCTBA
NMEHMU B.!U. BEPHAJICKOI'O»
(Yausepcurer Bepnaackoro)

@oH/1 O1LIEHOYHBIX CPEJCTB /sl IPOBeIeHUsI TEKYIIero KOHTPOJIS U IPOMEeKYTOYHOIM
aTTecTalMu 00y4aroIMXCcs M0 JUCHUIIHHE

TexHosiornst OpoAUJIBLHBIX MPOLECCOB, COJI0AA U 0€3aJIKOr0JIbHbIX
HANMUTKOB

Hanpasnenune noarorosku 35.03.07 TexHonorust npou3BoACTBa U
nepepadoOTKU CETbCKOX03MCTBEHHON IPOIYyKINU

HanpasnenHocTts (mpoduiib) nporpamMmel TexHoOrus nepepadboTku
CEJIbCKOXO3SIMCTBEHHOTO ChIPhS

KBanudukanms 6akanaBp

dopma 00ydeHus1 ouHas

banammxa 2026 .
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.Onncanue nokaszareJieid 1 KpUTEpUeB OLlEHUBAHUS MJIAHUPYEMbIX Pe3yJbTATOB 00yUYeHHUS 10 Y4eOHO! TUCUUIJINHE

KoMmnerennmii

YpoBeHb 0CBOEHUST*

IInanupyemsble pe3yJbTaThl 00yUeHHs

HaumenoBanue
OLICHOYHOI'0
cpeacTBa

OIIK-4 CmocoOeH mpoeKTHPOBATh
OTJICTBLHBIC DJIEMEHTHI TEXHUUCCKUX U
TEXHOJIOTHYECKUX CUCTEM, TEXHUUYECCKUX
00BEKTOB, TEXHOJIOTHICCKUX IPOIICCCOB
OMOTEXHOJIOTHYECKOTO ITPOMU3BOJICTBA HA
OCHOBE MPUMEHEHHS 0a30BBIX WHKCHEPHBIX U
TEXHOJIOTMYSCKHUX 3HAHHUH.

IHoporoeswiii
(Y10BJI€TBOPHUTEIBHO)

3HaeT: OTACTbHBIC JIEMEHTHI TEXHUUECKHX CUCTEM U
00BEKTOB, TEXHOJIOTMYECKHX MTPOLIECCOB (DEPMEHTATUBHBIX
1 OpOAUIIBHBIX POU3BOJCTB B COOTBETCTBUU C
PErIaMeHTOM U CAaHUTAPHO-TUTHEHNIECKUMHU
TpeOOBaHUAMM; OMOTEXHOIOTHYECKUE OOBEKTHI U
MIPOLIECCHI, METObI U3BICKAHMS, CETICKIIMN 1 TeHHON
WH)XEHEPUH MIPOAYLIEHTOB; TEPMOANHAMUYECKHE U
KHHETHYECKHE OCOOCHHOCTH MPOTEKaHHs (ePMEHTATHBHBIX
MIPOLIECCOB.

‘YMeeT: NpoeKTUPOBATh OTAEIBHBIE JIEMEHThI TEXHUUECKHX
CUCTEM B 00BEKTOB, TEXHOJIOTMYECKHUX MPOIIECCOB
(epMEHTATUBHBIX 1 OPOJUIBHBIX IPOU3BOACTB B
COOTBETCTBHH C JEHCTBYIOLUIMMU HOPMaMH U CAHUTAPHO-
TUTMEHUYECKUMH TPEOOBaHUSIMU; IPUMEHSITh 3HAHUS O
CYIIIHOCTH IPOIIECCOB OMOKaTalIn3a U OMOMHTHOMPOBAHUS
JKUZHENIEATETPHOCTH MHKPOOPTaHU3MOB-TIPOJTYIIEHTOB MPH
MPOEKTHUPOBAHMH OMOTEXHOJIOTHIECKUX OOBEKTOB;
COBEPILEHCTBOBATH TEXHOJIOTUH OPOJIMIIBHBIX TPOU3BO/ICTB
1 000CHOBBIBATH TPEOOBAHUSI K X BEACHUIO.

Baaneer: MeTogaMy ONTUMU3ALMHA PAOOTHI OTAEIBHBIX
3JIEMEHTOB, CUCTEM U OOBEKTOB, TEXHOJIOTHYECKUX
nporeccoB epMEHTATUBHBIX M OPOIUILHBIX TPOU3BOICTB;
METOAaMH pacyeTa OTAEIbHBIX CTaANN (MHXXEHEPHO-
TEXHUYECKUX, OPraHN3alHOHHO-KOMMYHUKATHUBHBIX) IPU
MPOEKTHPOBAHNU OMOTEXHOJIOTHUECKUX 0OBEKTOB Ha
OCHOBE 0a30BbIX HHKEHEPHBIX U TEXHOJIOTUYECKUX 3HAHHH.

[IpomexxyTouHOE
TECTHUPOBAHHE,
KOJJIOKBUYM, HTOTOBOE
TECTHUPOBaHHE

IIpoaBuHYTHI (X0po1110)

3HaeT: OTAEIbHBIC JIEMEHTHI TEXHUYECKUX CUCTEM U
00BEKTOB, TEXHOJIOTHYECKHX MPOIECCOB (DepPMEHTATUBHBIX
1 OpOAMIIBHBIX MPOU3BOJICTB B COOTBETCTBHU C
PErIaMeHTOM U CAaHUTAPHO-TUTHEHUYECKUMHU
TpeOOBaHUAME; OMOTEXHOJIOTHIECKHE OOBEKTHI U
MIPOIIECCHI, METOIbl M3bICKAHMSI, CEJICKIIMU ¥ TCHHOH

[IpoMexyTouHOE
TECTUPOBAHUE,
KOJUIOKBUYM, UTOT'OBOC
TECTUPOBaHUE
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WHKCHEPUH MPOIYLIEHTOB; TSPMOANHAMUYECKHE U
KHHETHYECKHE OCOOCHHOCTH MPOTEKaHUs (hepMEHTaTUBHBIX
IPOLIECCOB.

YMeeT: IPOEKTHPOBATH OTACIBHBIE YJIEMEHTHI TEXHUIECKHX
cHCTeM M 00BEKTOB, TEXHOJIOTHYECKUX IPOIIECCOB
(epMEHTATUBHBIX ¥ OPOIUIBHBIX IPOU3BOACTB B
COOTBETCTBHH C JEHCTBYIOUIMMU HOPMaMH U CAHUTAPHO-
THTHEHIYECKUMH TPeOOBAHUAMM; IPUMEHSTH 3HAHHS O
CYIIIHOCTHY MPOIIECCOB OMOKaTaIn3a U OMOMHTUOMPOBAHUS
JKU3HENEATETBbHOCTH MUKPOOPTaHU3MOB-TIIPOTyLIEHTOB MPH
MPOEKTUPOBAHUU OMOTEXHOIOTHUECKUX OOBEKTOB;
COBEPIIIEHCTBOBATH TEXHOJIOTHU OPOIMIBHBIX ITPOH3BOJICTB
1 000CHOBBIBATH TPEOOBAHUSI K X BEACHUIO.

Biageer: MeTo1aMH ONTHMH3ALUH PAOOTHI OTACIBHBIX
3JIEMEHTOB, CHCTEM M OOBEKTOB, TEXHOJIOTHIECKUX
nporeccoB (PepMEHTATUBHBIX M OPOIUILHBIX TPOU3BOICTB;
METO/aMH pacueTa OTACTbHBIX CTaANN (MH)XEHEPHO-
TEeXHHYECKUX, OPTaHH3AI[HOHHO-KOMMYHHKATHBHBIX ) TIPH
MPOEKTHPOBAHIH OMOTEXHOJIOTHUECKUX OOBEKTOB Ha
OCHOBE 0a30BbIX MHKEHEPHBIX U TEXHOJIOTHYECKUX 3HAHHH.

Bbicokuii (0TIMYHO)

3Haer: OTAeIbHbBIE DJIEMEHTHI TEXHUYECKUX CUCTEM U
00BEKTOB, TEXHOJIIOTHYECKUX TPOIIECCOB (PePMEHTATHBHBIX
1 OpOJIUITBHBIX IPOU3BOJICTB B COOTBETCTBUU C
PErJIaMeHTOM M CAHUTAPHO-TUTHECHHUYECKUMU
TpeOOBaHUAME; OMOTEXHOIOTHYECKUE OOBEKTHI H
MPOILIECCHI, METO/IbI M3BICKAHUS, CEJICKIIUN U TCHHOMN
WHXCHEPHUH MPOYIICHTOB; TEPMOJIMHAMUYCCKHUE U
KHHETUYECKHE 0COOCHHOCTH NPOTeKaHUs (PepMEHTaTHUBHBIX
MIPOIIECCOB. Y M€eeT: TIPOSKTUPOBATH OT/ACIHHBIE JIEMEHTHI
TEXHUYECKUX U TEXHOJIOIMUYECKUX CHCTEM, TEXHUUECKUX
00BEKTOB, TEXHOJIOTHYECKUX MPOIECCOB
OMOTEXHOJIOTUYECKOTO MTPOU3BOJICTBA B COOTBETCTBHHU C
PErjIaMeHTOM M CAHUTAPHOTUTHEHUYECKUMU
TpeOOBaHUSIMHU; MPUMEHSTH 3HaHUSA 00
OMOTEXHOIOTUYECKUX 00BEKTaX U MPoIeccax MpH
MIPOEKTUPOBAHUH MPOLIECCOB OMOTEXHOJIOIHUECKOTO
ITPOM3BOICTBA HA OCHOBE 0a30BBIX MHYKCHEPHBIX M

[IpomexxyTouHOE
TECTHPOBAHHE,
KOJUIOKBUYM, HTOTOBOE
TECTUPOBAHHE
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TEXHOJIOTHYECKHUX 3HAHUH.

Bnaneer: MeTogamMu ONITUMHU3AINH PaOOTHI OTIACTBHBIX
2JIEMEHTOB, CUCTEM U 00BEKTOB, TEXHOJIOTHYECKUX
MPOoIeCCOB (hEPMEHTATUBHBIX M OPOJUIBHBIX TPOU3BOCTB;
METOJaMH pacdeTa OTACIBHBIX CTaauil (HHKEHEPHO-
TEXHUYECKUX, OPTaHN3aMOHHO-KOMMYHHUKATHBHBIX ) TIPH
MPOEKTUPOBAHUU OMOTEXHOIOTHUECKUX OOBEKTOB Ha
OCHOBE 0a30BBIX HH)KCHEPHBIX U TEXHOJOTMUSCKUX 3HAHUMH.

OIIK-5 CriocoGeH 3KCIuTyaTHpOBaTh
TEXHOJIOTHYECKOEe 000PYyI0BaHHE, BHIITOIHATH
TEXHOJIOTHYECKHE OMIEPAIlUH, YIIPABIISITH
OMOTEXHOIOTHYECKUMH TPOIIECCaMH,
KOHTPOJIMPOBATH KOJTHMYECTBO U
KaueCTBEHHbIE TIOKa3aTeNU MOIy4aeMOoi
[POAYKIUN

IToporoBbiii
(YA0BJ1€TBOPHUTEIBHO)

3HaeT: TeXHOJIOTUH U 000PYI0BaHHE, IPHUMCHICMBIC TSI
HOBE/ICHHSI CEJIEKILINH, ITyOMHHOTO U TIOBEPXHOCTHOTO
KyJbTHBUPOBAHHS MUKPOOPTaHU3MOB, OMOKaTaN3a 1
6I/IOI/IHFI/I6I/IpOBaHI/I5{ HX KU3HCACATCIbHOCTHU, IpaBUjia
IKCIUTyaTallly U 00CITyKUBaHHUS OCHOBHOTO U
BCIIOMOTaTeIHLHOT'0 000PYyTOBAHHS, CIIOCOOBI
ABTOMATH3aLUH C 1IeTbI0 0€30MIaCHOTO YIIPaBICHHS
OMOTEXHOIOTHYECKUMH ITPOIIeCCaMH B TIHIIEBOM OTpaciy;
METOJIBI KOHTPOJIIS ¥ THATHOCTHKH 3(h(DEKTHBHOCTH PabOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHUSI OMOTEXHOJIOTHYECKOTO
IMPOU3BOJACTBA; METOALI aHAJIM3a U UHTCPIPETALUN JaHHBIX
B KOHTPOJIBHBIX KCIICPUMEHTAILHBIX ONBITAaX. Y MeeT:
IMPOCKTHUPOBATH TEXHOJIOTMYCCKUEC JIMHUU U
KOMMYHHKAIIMOHHOE 000PYI0BaHKE, HCIIOIB3YEMOE B
OpOAMIBHBIX MPOU3BOJICTBAX; UCIIOIB30BATh CPEICTBA
aBTOMAaTH3aIMH /sl 6€301acHOro U 3(Q(HEKTHBHOTO
yIpaBJICHUs! TPOIIECCOM OPOKEHUS TIPH MIPOU3BOJICTBE
NHIIEBOH MPOAYKIMHU; IKCILTYaTHPOBATh COBPEMEHHYIO
Hay4YHO-HCCIIEIOBATEIbCKYIO TEXHUKY M COBPEMEHHOE
TEXHOJIOTHUECKOE 000PYI0BAHUE [T OCYIIIECTBIICHUS
OMOTEXHOJIOTUYECKUX MPOIIECCOB;

Baajaeer: meronamu pacuera u mogoopa OCHOBHOTO H
BCIIOMOTATEIBHOT0 000PYA0BaHHS, IPUMEHSIEMOTO B
(hepMEHTATHBHBIX TEXHOJIOTHSX MHUIIEBOW OTPACIIH;
METOAaMH OpraHU3aliy MPOU3BOACTBEHHOTO Mpolecca
OpOIMIILHOTO POU3BOJICTBA, B TOM YHCIIE B HEPEPHIBHOM
TIOTOKE, C IIENbI0 00ecTIeueH sl KauecTBa

[IpomexxyTouHOE
TECTHUPOBAHHE,
KOJUIOKBUYM, UTOI'OBOC
TECTHUPOBAaHHE
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IPOAYKIMH; METOAMH KCIUTyaTallui 000PyA0BaHUS U
JUAarHOCTHKH 3PPEKTUBHOCTH €ro paboThl ¢ IPUMEHEHHEM
COBPEMEHHON KOHTPOJbHOU3MEPHUTEIbHON annapaTyphl.

IIpoaBuHYyTHI (X0po1110)

TBepao 3HAeT: TeXHOJIOTUH U 000PYAOBaHUE,
NpUMEHSIEMBIE JUIS TIOBEJCHUS CENICKIINH, TITyOUHHOTO 1
MOBEPXHOCTHOTO KYJIbTUBHPOBAaHUS MUKPOOPTaHH3MOB,
OnokaTanu3a 1 OMOMHTHOMPOBAHUSI UX
KHU3HEICATEIbHOCTH; TIPABUJIA SKCIUTYaTAINH 1
00CITy’)KMBaHUSI OCHOBHOTO M BCTIOMOTAaTEILHOTO
000pyI0BaHUs, CIIOCOOBI aBTOMATH3AIUH C IIEJTBIO
0e301macHOro yIpaBiIeHHsI OMOTEXHOIOTHYECKUMHU
NPOLIECCAMH B ITUIIEBOI OTPACIIH; METOJIBI KOHTPOJIS U
JUAarHOCTHKH 3PPEKTUBHOCTH pabOThI TEXHOJIOTUIECKOTO
000pynoBaHUs OMOTEXHOJIOTHUECKOTO MPOU3BO/ICTRA,
METO/Ibl aHAJTN3a U MHTEPIIPETALNH JaHHBIX B KOHTPOJIBHBIX
IKCIICPUMEHTAIBHBIX OIbITaX. ¥ BEPEHHO YMeeT:
HPOEKTHPOBATH TEXHOJIOTNIECKHE JINHUHU U
KOMMYHHUKaIIMOHHOE 000pyJOBaHKE, UCTIOIB3YEMOE B
OpOIUIBHBIX TPOU3BOJICTBAX; UCTIONB30BaTh CPECTBA
aBTOMaTH3aLUH JUIs 6€301acHOr0 ¥ 3 (EKTHBHOTO
yIPaBJIECHUS MPOLECCOM OpOKEHHUS TIPH IPOU3BOJICTBE
MUILEBON TPOIYKIIMH; SKCIUTyaTUPOBATH COBPEMEHHYIO
HaYYHOMCCIIEJOBATENBCKYIO TEXHUKY  COBPEMEHHOE
TEXHOJIOTHYECKOE 000PYI0BAaHHE JUISl OCYIIECTBICHHS
OMOTEXHOJIOTHYECKUX TPOLIECCOB;

YBepeHHO BJIaieeT:  MeTojaMH pacuera u nojadopa
OCHOBHOTO M  BCIIOMOTaTelIbHOTO  00OpYAOBaHUS,
NPUMEHSIEMOT0 B (DepMEHTaTUBHBIX TEXHOJOTHUSIX IHIIEBOM
oTpaciy; METOAaMU OpraHU3alud TMPOU3BOJICTBEHHOIO
nporecca OpOIWILHOTO IPOU3BOJICTBA, B TOM 4YHCIE B
HETPEPLIBHOM TOTOKE, C IENbI0 OOecreueHHus KayecTBa
NPOAYKIHMH; METOAaMH OJKCIUTyaTaluu OOOPYAOBAaHHUA U
JUAarHOCTUKH 3(PEKTHBHOCTH €ro paboThl ¢ MPUMEHEHHEM
COBPEMEHHOM KOHTPOJIbHO-U3MEPUTEIILHON annapaTypsl.

[IpomexxyTouHOE
TECTHUPOBAHHE,
KOJJIOKBUYM, HTOTOBOE
TECTUPOBAHHUE

Bricokuit

HNmeer chopmupoBaBinecs CHCTEMaTHYECKHE

[TpomexyTouHOE
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(oTJIM4HO)

3HAHMSA: TEXHOJOTHH U 000pyI0BaHUE, TPUMEHSIEMBIE JIIS
MOBE/ICHHS CEJIEKIINH, INTyOMHHOTO U TIOBEPXHOCTHOTO
KyJbTHBUPOBAHHS MUKPOOPTaHU3MOB, OMOKaTaIN3a 1
OMOMHTMOMPOBaHUS MX KU3HENEATSILHOCTH; TIPaBUIIa
IKCIUTyaTalliy U 0OCITy>KUBaHHS OCHOBHOTO U
BCIIOMOTaTeIHLHOT'0 000PYIOBAHHS, CIIOCOOBI
ABTOMATH3aLUH C 1IeTbI0 OE30MIaCHOTO YIPaBICHHS
OMOTEXHOIOTMYECKUMH IPOLIeCCaMH B TIHIIEBOM OTpaciy;
METOJIBI KOHTPOJIIS ¥ THArHOCTHKH 3(h()EKTHBHOCTH PabOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHUSI OMOTEXHOJIOTHYECKOTO
IMPOU3BOJACTBA; METOALI aHAJIM3a U MHTCPIPECTALUN JaHHBIX
B KOHTPOJIBHBIX 3KCIIEPUMEHTAIBHBIX OMBITAX.

HNmeer chopmMupoBaBmIeecs CHCTEMATHYECKOE
yMeHI/Ie: IMPOCKTHUPOBATH TEXHOJIOTHYCCKUC JIMHUU U
KOMMYHHUKaIIMOHHOE 000pyJOBaHKE, UCTIOIb3YEMOE B
OpOIUABHBIX TPOU3BOJCTBAX; UCIIONB30BaTh CPEACTBA
aBTOMAaTH3aNWH sl 6€30MacHoro U 3Y(HEeKTHBHOTO
YIIPaBJICHUS MPOLECCOM OpOKEHHUS TIPH IPOU3BOJICTBE
MUILEBON TPOIYKIIMH; SKCIUTyaTUPOBATH COBPEMEHHYIO
HAYYHO-HCCIIEI0BATEIBCKYIO TEXHUKY U COBPEMEHHOE
TEXHOJIOTHYECKOE 000PYIOBAaHHE JUISl OCYIIECTBICHHS
OMOTEXHOJIOTHYECKUX TPOLIECCOB;

IHoka3an chopmupoBaBIIeecs: CUCTEeMaTHYECKOe
BJIaJICHUE: METOJaMH pacyeTa U 1oa00pa OCHOBHOTO U
BCIIOMOTATEIBHOT0 000PYI0BaHHMS, IPUMEHSEMOTO B
(epMEHTATHBHBIX TEXHOJIOTHSX MHUIIEBOW OTPACIIH;
METOJJaM1 OpTraHU3alliH TPOU3BOICTBEHHOTO IPOIIecca
OpOIMIILHOTO POU3BOJICTBA, B TOM YHCIIE B HEPEPHIBHOM
MOTOKE, C IIENBI0 00ecTIeueH sl KauecTBa MPOIYKIINY;
METOAAaMH SKCILUTyaTaluu 000PYJOBaHUS U TUarHOCTHKH
3¢ (HEeKTUBHOCTH €ro paboThl C IPUMEHEHHEM COBPEMEHHON
KOHTPOJIbHO-U3MEPUTEIHLHON anmnapaTypsbl.

TECTHPOBaHHUE,
KOJIJIOKBUYM, HTOTOBOE
TECTHPOBAHHE

I1K-1. CriocoGeH pyKOBOAUTH
TEXHOJOTMYECKUMHU MPOLIECCaMH B paMKax
[IPUHATON B OpraHu3aluu

IHoporoswiii
(Y10BJIETBOPHUTETBHO)

3HaeT: Mop(OIOrHi0 MEKPOOPTaHU3MOB U CIIOCOOBI HX
MPUMEHEHUS B IPOLIECCE IPOU3BOJICTBA KUCIOMOJIOYHOM,
JINKEPO-BOJIOYHON M CIUPTOBOM
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TEXHOJIOTHH ITPOU3BOICTBA
OMOTEXHOIIOTUIECKON TIPOTYKITUH IS
MUIIEBOI TPOMBIIIICHHOCTH.

MPOAYKIMH; OCHOBHBIE BUIbI U XapaKTEPUCTUKHU ChIPbS,
MPUMEHSIEMOTO B IPOU3BOACTBA OMOTEXHOJIOTMYECKOM
MPOAYKIMH B MUIIEBOM OTpaciy; MpaBuiia OpraHu3aluy U
BEACHUS TEXHOJIOTHUECKHUX IPOLIECCOB B ChIPOICIIHH,
IIPOM3BOJCTBE NMBA, CIUPTa U BUHA; ()epMEHTATUBHbIC
TEXHOJIOTHH TPU MPOU3BOJICTBE OMOIIOTHUECKU-aKTUBHBIX
BEIIIECTB.

Ymeer: ynpaBiasaTe GHOTEXHOIOTHUECKUMHU MTPOLIECCAMH C
Y4eTOM (PU3UKO-XUMHUYECKHX (PAKTOPOB, BIUSIONINX HA
POCT 1 METAb0JIN3M MUKPOOPTaHN3MOB; aHAJTN3UPOBAThH
CBOICTBA CHIPBS 1 MOy PaOpUKATOB, BIHSIOIINE HA
ONTUMH3ALNIO (EPMEHTATHBHBIX MPOLECCOB MPH
MIPOM3BOJICTBE MUIIEBOM MPOAYKLUH; OPTraHU30BATh
TEXHOJIOTMUECKUM MpoIecC MPOU3BOACTBA MHUILIEBOM
MPOAYKIIMH Ha OCHOBE OMOTEXHOJIOTHYECKUX METO/IOB.
Baajgeer: texHOMOrUsIMU yrIpaBiICHUsI
OMOTEXHONTMYECKHMU MPOLIECCAMU Ha OCHOBE
HCIIOJIb30BaHMA JKUBBIX OPraHU3MOB U UX CUCTEM B
npolecce MPOU3BOACTBA MUILEBON MPOAYKLIUH;
1a00paTOPHBIMU METOJAMH aHAIN3a KA4eCTBa ChIPbs U
1oy (haObpHKaToB € IENBI0 ONTHMHU3AINH POIIECCOB
IIPOU3BOJICTBA MHILEBON NPOAYKLUH; IPUHLIAIIAMH U
preMaMy OPraHU3aluU TEXHOJOTHYECKHX POLIECCOB B
MIPOU3BOJICTBE MUIIEBON MTPOAYKIIUHU U MHIIEBHIX T00aBOK
METOAaMU 6I/IOTeXHOHOFI/II/I.

IIpoaBuHYTHI (X0poI1110)

TBepao 3HaeT: MOpHOIOTHIO MUKPOOPTAaHU3MOB H
CIIOCOOBI X TPUMEHEHHS B IIPOIECCE MTPOU3BOICTBA
KHUCJIOMOJIOUHOH, JINKEPO-BOJOYHON U CIUPTOBOM
MPOTYKIIUW; OCHOBHBIC BUJIBI U XapaKTEPUCTUKH CHIPHS,
MPUMEHSIEMOT0 B MPOU3BOJICTBA OMOTEXHOJIOTUYCCKOM
MPOIYKLHHU B MUIIEBOM OTpaciy; MpaBuiia OpraHu3aluy u
BEJICHUS TEXHOJOTUYECKUX MPOIIECCOB B CHIPOJCIIHH,
MIPOM3BOICTBE MTMBA, CIIUPTA U BUHA; (PepMEHTaTHBHBIC
TEXHOJIOTHH MTPH MTPOU3BOICTBE OMOIOTMYECKU-aKTHBHBIX
BCIISCTB.

YBepeHHOo ymeeT: ynpasiisiTh OMOTEXHOIOTHUECKUMH
MIPOIIECCAMH C YI€TOM (DHU3HKO-XUMHUYECKUX (PaKTOPOB,
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BIUSIONIMX HA POCT U METAOOJIM3M MUKPOOPTaHU3MOB,
aHAM3UPOBATH CBOICTBA CHIPBS U MOIYy(HaOpPUKATOB,
BIHSIONINE HA ONTUMH3AIIIO (epMEHTATUBHBIX IIPOIIECCOB
MIPH MTPOU3BOCTBE MUIIICBOH MPOTYKIIUH; OPraHU30BaTh
TEXHOJOTUYECKUN MPOIECC MPOU3BOJICTBA MTUIIIEBON
MPOAYKIIMHA HA OCHOBE OMOTEXHOJIIOTHIECKIX METOOB.
YBepeHHO BJIa/ieeT: yrnpaBisiTh

OMOTEXHOIOTMYECKUMH MPOLIECCAMH C YIETOM (PH3HKO-
XUMHYECKHAX (PaKTOPOB, BIHUAIOMINX HA POCT U META0OIU3M
MHUKPOOPTaHU3MOB; aHAIM3UPOBATH CBOICTBA CHIPBS U
o1y paOpUKaTOB, BIMSIOIINE HA ONTHMU3AIIUIO
(hepMEHTaTUBHBIX IIPOLIECCOB MIPH MTPOU3BOICTBE MUIIIECBOI
MPOAYKIIMH; OPTaHU30BaTh TEXHOJIOTHIECKUAN TIPOIIeCC
MIPOM3BOICTBA MUIIEBOM MPOTYKITUN HA OCHOBE
6I/IOTCXHOHOFI/I‘ICCKI/IX METOAO0B.

Bbicokuii (0TIMYHO)

HNmeer cpopmupoBaBnecs cucTeMaTH4ecKHue
3HAHUSA: MOP(]OIOTHIO MUKPOOPTAaHU3MOB U CIIOCOOBI UX
IIPUMEHEHUS B IIPOLIECCE MIPOU3BOJICTBA KUCIOMOJIOUHOM,
JIMKEPO-BOJIOYHOM U CIIMPTOBOM NMPOAYKIIMH; OCHOBHBIE
BUJIBI U XapaKTEPUCTHKH CHIPbsI, IPUMEHIEMOTO B
IIPOU3BOJICTBA OUOTEXHOJOIMUECKOM IPOAYKIIUY B
IUILEBON OTpaciiy; IpaBuiia OpraHU3aluy U BeJCHUs
TEXHOJIOTHYECKHUX MPOLIECCOB B CHIPOAEIHH, IPOU3BOJICTBE
NUBa, CIMPTa U BUHA; (pepMEHTATUBHBIE TEXHOJIOTHH PU
ITPOU3BOJICTBE OMOJIOrHYECKU-aKTUBHBIX BCHIICCTB.

HNmeer chpopmupoBaBieecs: CHCTEMATHYECKOE
YMEHHMeE: yrnpaBisiTh OMOTEXHOIOTUIECKUMH MPOIECCAMHU C
Y4eTOM (PU3UKO-XUMHUYECKHX (PAKTOPOB, BIUSIOIINX Ha
POCT ¥ META0O0JIM3M MHUKPOOPTraHU3MOB; aHAJIU3UPOBATh
CBOWCTBA CHIPbsI U Oy (PaOPUKATOB, BIUSIONINE HA
ONITUMH3ALNIO (PEPMEHTATUBHBIX MPOIECCOB MPH
IIPOM3BOJCTBE IUIIEBOM NPOAYKIUH; OPIraHU30BATh
TEXHOJIOTHYECKUH IIPOLIECC IPOU3BOACTBA UIEBOM
IPOAYKIMY HA OCHOBE OMOTEXHOJIOTHYECKUX METO/IOB.
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IHoka3an chopmupoBaBiIeecs: CHCTEMaTHYECKOe
BJAJAICHHUE: yIIPABIIATH OMOTEXHOJIOTNYECKUMU
MIPOIIECCAMH C YIETOM (PU3UKO-XUMHIUECKUX (PaKTopoB,
BIIMSIONINX Ha POCT M METa0O0JIM3M MHUKPOOPTaHU3MOB;
aHaATM3UPOBATh CBOMCTBA CHIPS U MONy(HaOpUKaTOB,
BIUAOININEC HA OIITUMU3ALIHUIO (bepMeHTaTI/IBHI)IX mpoueccoB
IIPU OPOU3BOJCTBE MUIIEBON MPOIYKLIUN; OPraHU30BATh
TEXHOJIOTUYECKUI mponecc nMpon3BoaCTBa HHHIGBOﬁ
MPOAYKIIMH Ha OCHOBC OMOTEXHOJIOTNYECKUX METOOOB.

IIK-2 CriocobeH ynpaBiiTh Ka4ecTBOM,
0€3011aCHOCTBIO M ITPOCIICKUBAEMOCTBIO
[IPOU3BOICTBA OMOTEXHOJIOT NUECKOM
[IPOLYKLIMH JUISl IUILEBOM IIPOMBIIIJIEHHOCTH.

Ioporosbiii
(YA0BJI€TBOPHUTEIBHO)

3HaeT: HopmatrHO-3aKOHOATENBHYIO 623y 110
PEryIupoBBaHUIO K 0€30MIaCHOCTH M KayecTBa
OMOTEXHOJIOTMYECKON MPOIYKIMHU B MUILIEBON
IIPOMBINUICHHOCTH CTaHAAPTHl, yCTaHABIMBAIOLIUE
MOPSIIOK MPOBEACHUS IOBEPKU U KaTHOPOBKH CPEICTB
WU3MEPEHHH, aTTeCTAI[H UCTILITATEILHOTO 000y I0BaHMUS,;
MIpaBHJIa BXOAHOTO KOHTPOJIS Ka4€CTBA MOCTYNAOLIETO
CBIpBS, IPOCIEKUBAEMOCTH IPOAYKIIUN B TEXHOJIOTHYECKON
HENH IPOU3BOACTBA OMOTEXHOIOTHYECKOH MPOTYKITUH.
Ymeer: npoBouTh 1a00paTOPHBIE UCCIICIOBAHUS IO
MIOKa3aTeNsIM KauecTBa U 0€30MaCHOCTH ChIPbs U TOTOBOM
MUIIEBOM MPOTYKIIUH; OPTaHU30BaTh PaOOTHI 110
METPOJIOTHYECKOMY OOCITYKHBAHHUIO CPEICT U3MEPEHUH
(CH) 1 n3MepuTensHOro 000pyi0BaHusl, CBOEBPEMEHHO
MPEACTABIIATH JOKYMEHTALMIO JJIsl FOCYAAPCTBEHHON
noBepku CH; oprann3oBaTh CHCTEMY BXOJIHOTO,
OTEPALMOHHOTIO U BBIXOJIHOTO KOHTPOJI KayecTBa
MPOAYKIIMH Ha OHOTEXHOJIOTUIECKOM TIPOU3BOJICTBE.
Baaneer: texHonOrUsIMU yripaBIeHUsI
OMOTEXHONTMYECKHMH POLIECCAMU Ha OCHOBE
HCIIOJIB30BAHUS KUBBIX OPraHU3MOB U UX CUCTEM B
Ipolecce MPOU3BOICTBA MMUIIEBOM IPOAYKIIUY;
n1a00paTOpHBIMU METOJAMU aHAIN3a KA4eCTBa ChIPbsI U
noJyhaOpHKaToB € LENbI0 ONTHMHU3ALMH IPOLECCOB
IIPOU3BOJICTBA NMHUIEBON NPOAYKLUMH; IPUHLINAIIAMH U
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MIpUEMaMH OpTaHU3aIlH TEXHOJIOTHIECKUX MPOIIECCOB B
MIPOM3BOCTBE MUIIECBOM MPOTYKITUH U TMTUIIEBBIX J0OABOK
METOIaMU OMOTEXHOJIOIMH.

TBepao 3HaeT: HopmaTiHO-3aKOHOJATENIBHYIO 0a3y 110
PEryIupoBBaHUIO K 0€30MaCHOCTH U KayecTBa
OMOTEXHONOTMYECKON MPOAYKINH B MUILIEBON
MPOMBIIIIJICHHOCTH CTaHIAPThl, YCTaHABINBAIOIINE
HOPSIIOK POBEACHUS TOBEPKU U KaTHOPOBKH CPEICTB
W3MEpPEHHH, aTTeCTAI[H UCTIBITATEILHOTO 000py 10BaHMUS;
MpaBUIIa BXOJHOTO KOHTPOJISI KA4eCTBa MOCTYIAIOIIETO
CBIPbsI, IPOCIEKUBAEMOCTH MPOAYKLUH B TEXHOIOTUIECKOM
LIETH MPOU3BOJICTBA OMOTEXHOIOTHUECKOM MPOIYKIIHH.
YBepeHHo ymeeT: npoBoUTh 1a0OpaTOPHBIC
UCCIICIOBAHUS 110 TTOKAa3aTeNsIM KadecTBa U 0€30IaCHOCTH
CBIPbsI ¥ TOTOBOY IUILEBOX ITPOYKLIUN; OPTaHU30BaTh
paboThI 0 METPOJIOTUIECKOMY 0OCTYKHBAaHUIO CPEICT
m3mepenwnii (CH) u n3mMepurensHOro 000pyIoBaHuUS,
CBOEBPEMEHHO IPEACTABIIATE JOKYMEHTALUIO 1A
rocynapctBeHHoi moBepku CU; oprannzoBats cucteMy
BXOAHOT0, ONIEPALIMOHHOTO U BBIXOAHOTO KOHTPOJIS
KadyecTBa MPOAYKLIUH Ha OHOTEXHOJIOIHIECKOM
MIPOM3BO/ICTBE.

YBepeHHO BJIaieeT: TeXHOJIOTUSIMH YIPaBICHUS
OMOTEXHONTHYECKIMH TIPOIIECCAMHU Ha OCHOBE
HCIIOJIb30BaHM JKUBBIX OPraHU3MOB U UX CUCTEM B
npoliecce MPOU3BOACTBA MUIEBOM MPOAYKLIUHY;
1a00paTOpHBIMU METOJAMH aHAIN3a Ka4eCTBa ChIPbsI U
1oy (haObpHKaToB € IENBI0 ONTHMHU3AINH POIIECCOB
IIPOU3BOJICTBA MMUILEBON NIPOAYKLUH; IPUHIIAIIAMH U
npreMaMy OpraHU3aluU TEXHOJOTHYECKHX MPOLIECCOB B
MIPOU3BOJICTBE MUIIEBON TTPOAYKITUHU M MHUIIEBHIX T00aBOK
METOAaMU OMOTEXHOJIOTHH.

IIpoaBuHYyTHI (X0po1110)

HNmeer chpopmupoBaBminecs cuctreMaTH4ecKue
3HaHuA: HopMmaTHHO-3aKOHOAATENBbHYIO 0a3y 1O
PEryInpOBBaHHIO K O€30MaCHOCTH U Ka4eCTBa
OMOTEXHOJIOTMYECKON MTPOIYKITUHU B TTUIIICBOM

Boicokmnii (0TIM4YHO)
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IIPOMBINIIICHHOCTH ] CTAHAAPTHI, YCTAHABINBAIOIINEC
MOPAAOK IMPOBCACHUA IMOBCPKU U Ka.J'II/I6p0BKI/I CpCACTB
I/I3Mep€HI/II71, arTeCTalluy UCIIBITATCIIBHOI'O O60py1'lOBaHI/I$I;
IIpaBujia BXOOAHOTO KOHTPOJIA Ka4€CTBAa MOCTYArOIETro
CBIPbA, MPOCIICKUBACMOCTH IPOAYKIHU B TEXHOJIOTHYECKOMN
ey npon3BoACTBaA OMOTEXHOJIOIrHYECKOM MMPOAYKIIUU.
HNmeet chopMupoBaBiieecss CHCTEMATHYECKOE
YMEHHUE: TPOBOIUTH J'Ia60paTOpHI)IC HUCCJICAOBAaHUA 110
MOKa3aTeIIM KayecTBa U 0€30IaCHOCTH CBIpbA U TOTOBOH
MUTIIEBOH MPOIYKITUH; OPTaHU30BaTh PaOOTHI IO
METPOJIOTHYECKOMY OOCITY)KUBAHUIO CPECT U3MEPCHUN
(CH) 1 u3aMepuTensHOro 000py10BaHus1, CBOCBPEMEHHO
MPEACTABISATh JOKYMEHTALMIO AJI1 FOCYAapCTBEHHON
noBepku CH; oprann3oBaTh CUCTEMY BXOJHOTO,
OICPalIMOHHOI'0 U BBIXOJAHOI'O KOHTPOJIA KauCCTBa
MPOAYKIINH Ha OMOTEXHOJIOTHYECKOM ITPOU3BOICTBE.
IMToxka3zax chopMupoBaBIeecsi CHCTEMATHYECKOE
BJIAJICHUE: TCXHOJIOTUAMU yHpaBJICHUA
OHMOTEXHOJITHUYECKHUMU mnponeccaMu Ha OCHOBE
HCIIOJIb30BaHM JKUBBIX OPraHU3MOB U UX CUCTEM B
npoliecce MPOU3BOACTBA MUIEBON NPOAYKIINH;
J'Ia60paTOpHBIMI/I MCTOJaMU aHAJIN3a Ka4€CTBa ChIPbA U
1oy (haObpHKaToB ¢ HENBI0 ONTHMHU3AIMH POIIECCOB
IIPOU3BOJICTBA MMUILEBOM NIPOAYKIUH; IPUHLIUIIAMH U
npueMamMu OpraHu3al TCXHOJOTHYICCKUX IMMPOLCCCOB B
MTPOM3BOICTBE MUIIEBOM MPOIYKITUH U TTUIIEBBIX J00aBOK
METOAaMU 6I/IOTeXHOHOFI/II/I.

I1K-4 Crioco0OeH pa3pabaTeIBaTh CUCTEMY
MEPOIPHUSTHI IO TIOBBIIIEHUIO
POOEKTUBHOCTH TEXHOJIOTUUECKUX
[IPOLIECCOB [IPOU3BOJICTBA
OMOTEXHOJIOTUYECKON NPOIYKINH JUIS
MUIIEBON POMBIIIIEHHOCTH

IToporoBbiii
(YA0BJ1€TBOPHUTEIHHO)

3HaeT: OCHOBHBIE TIPUHIINTIBI M MTO{XOIbI OTITUMH3AIIHH
TEXHOJIOTHYECKUX NPOLIECCOB B IPOU3BOJCTBE
OMOTEXHOJIOTMYECKON MTPOIYKITHH; TIPOTPaMMHBIE CPEIICTBA
Y TEXHOJIOTUH, IPUMEHSIEMbIE B MOJIETUPOBAHUHU
OMOTEXHOJIOTUYECKUX MPOIECCOB; TEXHOIOTUICSCKHUE ITAITBI
Y UX B3aUMOCBS3b B IIPOU3BOJICTBE MUIIEBOM NPOAYKIINH;
MPOTrpaMMHBIE CPEJICTBA JJII MOJICIMPOBAHUS M aHAJIN3a
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MPOU3BOJCTBEHHBIX MPOLIECCOB, KIIIOYEBHIC TOKA3aTEIN
s dextuBHOCTH (KPI) OMOTEXHOIOTHUECKHUX TIPOIIECCOB,
periIaMeHTUPYIOIINE CTaHIAPTHl 1 HOPMATUBHBIE aKThL,
Kacarolmuecss MOJIeTUPOBaHUS U IPOU3BOACTBA MPOIYKLIUH
B IMIIEBOM MPOMBIIUICHHOCTH.

YMeeT: npuMeHsaTs HH(POBBIE TEXHOIOTHH B cOOpe U
aHaJM3e MacCHMBOB MH(OpMAIUU O TIPOU3BOJICTBE,
pas3pabaTeIBaTh U BHEAPSITH MEPOIIPUSTHSI, HAIIPABJICHHBIE
Ha MOBBIICHUH YPPEKTUBHOCTH U Ka4eCTBA MPOLYKIIHH;
BBIOUPATH U IPUMEHSTH METOABI MOJICIUPOBAHMS IS
peleHNs KOHKPETHBIX 3a/1a4 B IPOU3BOACTBE,
AQHAJTM3UPOBATh U HHTEPIPETUPOBATH PE3YIbTaThI
MOJICIIUPOBAHUS TEXHOJIOTHIECKUX MPOIIECCOB,
MPOTHO3UPOBATh H3MEHEHHS B TEXHOJIOTHIECKOM MPOIIecce
Ha OCHOBE MOJIeJIeH; pa3pabaThiBaTh U UCIIOJIb30BATh
MaTeMaTHYeCKHe U KOMIBIOTEPHBIC MOACIH
TEXHOJIOTHUECKHX MPOIECCOB, ONPEIEIATh KPUTHICCKIE
napamMeTpbl MPOLECCOB M HAXOAUTh IMYTH UX ONTHMHU3ALUH,
MHTETPUPOBATH PE3yJIbTaThl MOJECTUPOBAHUS B CUCTEMY
yIpaBJICHUs! TPOU3BOICTBEHHBIMHE MTPOIIECCAMH.

Baajneer: naBbikamu pa3paOOTKM TEXHOJIOTHUECKHX KapT
MO MOBBIMIEHHIO YPPEKTUBHOCTH MTPOU3BOICTBEHHBIX
MIPOILIECCOB B MUINIEBOM OTPACIIN; TEXHOJIOTHUAMHU pa3paboTKu
MoJelell TEXHOJIOrHYECKHUX MTPOLIECCOB
OMOTEXHOIOrHYECKOro MPOU3BOACTBA, HHCTPYMEHTAMHU
ONTUMH3ALIMH U TIOBBIIICHNUS 3()(HEKTUBHOCTH MPOU3BOCTBA
Ha OCHOBE MOJICJIMPOBAHMS; HABBIKAMH aHAJIN3a JaHHBIX U
paboThI C COBPEMEHHBIM NPOTrPaMMHBIM 00eCIIeYeHUEM IS
MO/JICIIUPOBAHMSI, TEXHOJIOTHSMH ONTHMU3AIMSIMHU 1
NOBBIIIEHHS 3P PEKTUBHOCTH MTPOU3BOJICTBA C
WCIIOJIb30BaHUEM PE3yJIbTaTOB MOJECITUPOBAHUS, HABBIKAMHU
KOMaH/IHOH paboTHI ISl BHEAPEHHS pa3padoTaHHBIX
peleHu B MPOU3BOJICTBEHHBIE TPOLIECCHI.
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IIpoaBuHyTHIil (XOpO110)

TBepao 3HAET: OCHOBHBIC IPUHIHITBI U TTOIXOBI
ONITHMU3ALNH TEXHOJIOTHYECKUX TPOIIECCOB B
HPON3BOJCTBE OMOTEXHOJIOTUIECKOH MPOIYKIIUH;
NpOrpaMMHBIE CPEICTBA U TEXHOJIOTHH, IPUMEHSIEMbIC B
MOJIEIMPOBAHUN OMOTEXHOJIOTHYECKHUX MTPOLIECCOB;
TEXHOJIOTHYECKUE TAIBI M MX B3aUMOCBSI3b B IIPOM3BOICTBE
NUIIEBOH MPOAYKIMHU; TPOTPAMMHBIC CPEACTBA IS
MOJICIIMPOBAHMUS M aHATTN3a IPOU3BOJICTBEHHBIX MTPOIIECCOB,
KiroueBble okazarenu dddexrusaoctu (KPI)
OMOTEXHOJIOTMYECKHUX MPOLIECCOB, PETITaMEHTHPYIOIIE
CTaH/IapThl 1 HOPMATHUBHBIC aKThI, KACAIOIUECS
MOJICJIMPOBAHUS U TIPOM3BOICTBA POYKIIMU B MTUIICBOM
HPOMBIIIJIEHHOCTH.

YBepeHHo ymeeT: npuMeHsTh HU(PPOBHIE TEXHOJIOTUH B
cOope 1 aHATM3e MAaCCHBOB MH(OPMAIIMHU O TIPOU3BOJICTBE,
pa3pabaTbeIBaTh U BHEAPSITH MEPOTIPUATHS, HAIPABJICHHBIC
Ha MOBBIICHUH YPPEKTUBHOCTH U Ka4eCTBa MPOLYKIIHH;
BBIOMPATH U MIPUMEHSTH METO/IbI MOJICIIUPOBAHHUS JIJISI
pelIeHust KOHKPETHBIX 3a/1a4 B IPOU3BO/ICTBE,
AQHAJIM3UPOBATH U HHTEPIIPETHPOBATH PE3yJIbTAThI
MO/JICIIUPOBAHHUS TEXHOJIOTHIECKUX MPOIIECCOB,
HPOTHO3MPOBATh U3MEHEHHUS B TEXHOJIOTMYECKOM TIPOIIecce
Ha OCHOBE MOJIeNIeii; pa3pabaThIBaTh M UCHOIb30BATh
MaTeMaTHYECKUE U KOMITBIOTEPHBIE MOJICITN
TEXHOJIOTHYECKHX MPOIECCOB, ONPEIEIATh KPUTHICCKIE
napaMeTphl MPOIECCOB X HAXOIUTH ITyTH MX ONTHMHU3ALNH,
HUHTETPUPOBATH PE3YJIbTATHI MOJICTTUPOBAHHS B CHCTEMY
yIPaBJICHUsI IPOU3BOICTBEHHBIMH MTPOIIECCAMH.
YBepeHHo BJIa/ieeT: HaBbIKaMH Pa3padoTKu
TEXHOJIOTHYECKUX KapT IO MOBBIIIECHHIO 3D (HEKTUBHOCTH
MPOM3BOJICTBEHHBIX MPOIIECCOB B MUIIEBOH OTPACIIH;
TEXHOJIOTHSIMU Pa3pabOTKH MOZeIel TeXHOIOTHUECKHUX
HPOLECCOB OMOTEXHOIOTMYECKOTO IPON3BO/ICTBA,
UHCTPYMEHTAMH ONTUMH3AIMU ¥ TIOBBIIICHHS

26




3¢ (EeKTUBHOCTH IPOU3BOJICTBA HA OCHOBE MOJICITHPOBAHUS;
HaBBIKAMU aHAJIN3a IAHHBIX ¥ PabOThI C COBPEMEHHBIM
MPOTPaMMHBIM 00eCTieUeHUEM JIJIsl MOJICIIMPOBAHHS,
TEXHOJIOTHSIMH ONITUMHU3AIIUSMU U TTOBBIIICHUS
3((PEeKTUBHOCTH MPON3BOACTBA C HCIIOIH30BAHUEM
pe3yIbTATOB MOJICITHPOBAHUS, HABBIKAMU KOMaHTHON
paboTHI ISl BHEAPCHHUS Pa3pabOTaHHBIX PEIICHUH B
MTPOU3BOICTBEHHBIC MTPOIECCHI.

Bbicokuii (0TIMYHO)

HNmeer cpopmupoBaBnecs cucTeMaTH4ecKHue
3HAHUA: OCHOBHBIC MPUHIINIBI U TIOXO/IbI ONTHMH3ALIH
TEXHOJIOTHUECKUX MPOLIECCOB B IPOU3BOICTBE
OMOTEXHOIOTMUECKOH NPOIYKIMHY; IIPOrPaMMHBIE CPEJICTBA
¥ TEXHOJIOTHH, IPUMEHSICMbIE B MOJICITHPOBAHUHI
OMOTEXHOIOTMUECKUX MPOLECCOB; TEXHOIOIMYECKHUE 3TallbI
Y UX B3aUMOCBSI3b B IPOU3BOJCTBE MUILEBON MPOIYKIIHH;
HpOrpaMMHBIE CPEICTBA IS MOACINPOBAHUS U aHAIIM3a
IPOU3BOJCTBEHHBIX MIPOLIECCOB, KJIIOUYEBBIC [TOKA3aTEIN

s dpexruBHoCcTH (KPI) OMOTEXHOJOTHYECKHUX TPOIIECCOB,
perylaMeHTUPYIOLIHE CTaHIAPTHl 1 HOPMaTHBHBIE aKThI,
Kacarolyecs MOICINPOBAHHS ¥ IPOU3BOJICTBA IPOAYKIIMU
B HHHIeBOﬁ MIPOMBIIIIJICHHOCTH.

HNmeer cpopmupoBaBiieecs: CHCTEMAaTHYECKOE
YMEHHe: NpUMeHATh IHU(POBBIE TEXHOIOTUH B cOOpe U
aHaJIM3€ MacCHBOB MH(OPMAIUU O IIPOU3BOACTBE,
pa3pabaTbIBaTh U BHEAPSTH MEPOIIPUATHS, HAIIPaBJICHHbBIE
Ha MOBBIIICHUH YPPEKTUBHOCTH U Ka4eCTBA MPOILYKIIHH;
BBI6I/IpaTL 1 IMIPUMCHATb METOAbI MOACTIUPOBAHUA I
peleHns KOHKPETHBIX 3a/1a4 B TIPOU3BO/ICTBE,
aHAJTM3UPOBATH U HHTEPIPETUPOBATH PE3YJIbTATHI
MOACIIUPOBAHUA TEXHOJIOTMYECKUX IIPOLECCOB,
IPOrHO3UPOBATh U3MEHEHUS B TEXHOJIOIMYECKOM IIpOLiecce
Ha OCHOBE MOJIeJIel; pa3padaThiBaTh U UCIIOJIL30BATh
MAaTeMAaTHYCCKNE U KOMIIBIOTECPHBIC MOACIIN
TEXHOJIOTHYECKHX IPOIECCOB,
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OTIPEIETISATh KPUTHIECKHE TTapaMeTpPhl MIPOLIECCOB U
HaXOJUTh ITyTH UX ONTHUMU3ALUU, HHTETPUPOBAThH
Pe3yIbTaThl MOJISTUPOBAHNUS B CHCTEMY YIIPaBICHHS
MIPOM3BOCTBEHHBIMH ITPOLIECCAMIL.

MOJIeTIel TEXHOIOTHYECKUX MPOIECCOB

MOJICJINPOBAHHUS, TEXHOJIOTHSIMUA ONTHMHU3AIMSIMA 1
MOBBIIIEHHS 3PPEKTUBHOCTH ITPOU3BOJICTBA C

KOMaHHOH paboThI 1Jisi BHEAPEHHsI pa3paboTaHHBIX
pelleHu B MPOU3BOICTBEHHBIC TIPOLIECCHI.

IMoka3an chopmupoBaBUIeecs: CHCTEMAaTHYEeCKOe
BJIAJICHUE HABBIKAMH Pa3pabOTKH TEXHOJIOTHIECKHIX KapT
IO MOBBIMIEHUIO 3()(PEKTUBHOCTH MTPOU3BOICTBECHHBIX
IIPOIIECCOB B MUIIEBON OTPACIIH; TEXHOJIOTUIMU Pa3paOdOTKU

OMOTEXHOJIOTUIECKOTO POU3BOICTBA, HHCTPYMEHTAMHU
ONITUMH3ALUH U TTOBBIICHUS () (HEKTUBHOCTH POHU3BOICTBA
Ha OCHOBE MOJIEIMPOBAHUS; HABBIKAMH aHAIN3a JAHHBIX U
paboThI ¢ COBPEMEHHBIM IPOrPaMMHBIM 00ECTIEUCHUEM IS

HCIIOJIB30BAHUEM PE3YJIbTAaTOB MOACIIMPOBaHNA, HABBIKAMHA

* 3a4TEHO BBICTABJIACTCS IIpy YPOBHEC OCBOCHUS KOMIICTCHIIMN HE HUXKC ITOPOTOBOTO

2. Onucanue NIKaJg OLeHMBAHUSA

2.1 Illkana ouenusanus na ymane mexyuLe2o KOHmpoJis

DopMa TeKyIIero
KOHTPOJIS

OTcyTCcTBHE YCBOCHUS
(HM>KE IOPOTOBOTO)

[IpoaBHHYTHIH (XOPOILIO)
[ToporoBslii (y10BIETBOPUTEIBHO)

Bricokuii (0TIMYHO)

BrinosiHEHNE KOHTPOIBHON

HC BBIIIOJIHCHA HUJIK BCC

Pemeno 6oaee 50% 3amganus, HO Pemteno 6omee 70%

BCC 3alaHH1 PCUICHBI 0e3

paboThI 3aJIaHUsl PEIICHBI menee 70% 3aJIaHusl, HO €CTh OIHUOKH (01115 () 3
HENPABWIBHO
OTBETHI HA BOMIPOCHI B orBetax |OTBETHI OTPAXKAIOT B nemnoMm |Hemocrarodno MIOJTHOE
KOJJIOKBHYMa 00HAPYKUBAIOTCS [MOHMMAaHUE  HM3y4aeMOW  TEMBL[paCKphITHE  HEKOTOPBIX |AKTHMBHOE  ydYacTue B
CYIICCTBCHHLIC HpO6€J’ILI 3HAHUC COJZCpIKaHUA OCHOBHBIX|BOIIPOCOB TEMBI, O6CY>KJI€HI/II/I HpO6J’ICM,
B 3HAHUAX OCHOBHBIX [KATETOPUH W  TIOHSATHHA,  JHUIIBIOMYCKAIOTCS BBIHECEHHBIX 110 TEMaTHKE
TOJIOKEHUHN yqe6H0ﬁ 3HAKOMCTBO C JICKOUOHHBIM [HE3HAYUTCJIIBHBIC BaHATHUS, CAMOCTOATCIIBHOCTD
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JUCIUTIIIMHBI,  OOJbIIAs |[MAaTEPHAIOM U PEKOMEHIOBAHHOW |[HETOYHOCTH B |aHanu3a W CYXXJICHUH,
yacTh ~ MaTepuajga HE |OCHOBHOW JIUTEPATypOu (bOopMyJIUPOBKE KAaTETOPHIA 1 |cCBOOOIHOE BJIAJICHUE
YCBOEHA, UMEET MECTO NOHATUH, MEHbBIIAS |MaTEPUAJIOM, ITOJHBIC U
[MaCCUBHOCTD Ha AKTHBHOCTh Ha |apryMEHTHPOBAHHBIC OTBETHI
CeMHHapax CeMHHapax, HEIIOJIHOE Ha  BOIIPOCHI,
3HaHUE PEKOMEH/IOBAHHON  |yyacTHe B JIUCKYCCHUSX,
00s13aTeILHOM u [TBEpaoe 3HaHHUE
JTOITOJTHUTEIIbHOU JIEKIMOHHOI'O0 MaTepuaia,
JIATEPATYPBI 00s13aTeBHOM 51
PEKOMEHIOBAHHOM
TOTTOJTHUTEILHOM
JIMTEpaATYPhI

2.2 Illkana ouenusanus na ymane npomeNHcymounou ammecmauuu (3avem)

dopma NpoOMeKyTOUHON
aTTECTaI[UU

OtcyTcTBUE yCBOCHHUS (HIDKE

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHIH (XOPOIIIO)

Bricokwii (OTIHIHO)

MTOPOTOBOTO)
BrIMIoTHEHHE HTOTOBBIX
TecToB (He MeHee 15
BOIPOCOB HA BAPHAHT) Menee 51% 51-79% 80-90% 91% u Gonee

4. TunoBble KOHTPOJIbHbIE 32JaHUA UJIH HHbIE MAaTepUAJIbI, HEOOXO0AMMBIE /IJIsS OLIEHKH 3HAHMII, YMeHUI, HABBIKOB U (/M) ONbITA
AeSTeIbHOCTH, XapaKTePU3yINX 3Tanbl (JOPMUPOBAHHUS KOMIIETEHIIMH B MpoLiecce 0CBOEHUs 00pa30BaTeIbHOM MPOrpaMmal 5.

Nk W=

pa3BUTHSL.

a

Bunbr OpoxeHus B MpOU3BOICTBE MUIIEBBIX MPOTYKTOB.
JlaiiTe KpaTKyI0 XapaKTepUCTUKY MUKPOOPTaHU3MaM, UCTIOIb3YEMBIM B OPOIUIBHBIX TPOU3BOACTBAX.
OnuiuTe cTaAuy pa3BUTUS MUKPOOPTaHU3MOB.

JlaiiTe XapakTepUCTUKY CITOC00aM KyJIbTUBUPOBAHHS.
HapucyiiTe kpuBy0 pocTa MUKPOOPTaHU3MOB TIPU MIEPUOANUECKOM CIOC00€ KyIbTUBH-POBAHUS M OXapaKTEPU3yHTEe OCHOBHBIE CTANH
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7. TexHOn0rus MOJOYHOKHUCIOTO OpOKEHHUS.
8. TexHomorunueckue 0COOEHHOCTH NPOU3BOACTBA KUCIOMOJIOUHBIX IIPOYKTOB.
9. Teopernueckue OCHOBBI MOJIOUHOKHCIIOTO OPOKEHHMS.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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.

3aKBacK 11 MOJIOYHOKUCIIOTO OpOKEeHHUS.

HazoBuTe BuabI MyKH [ XJ1€00eUeHusI.

Kakue BuabI TpoxoKeil MPUMEHSIOT B XJ1€00eYeHnu?

B xakom konm4ecTBe BHOCST IPECCOBAHHBIE IPOKKHU B TECTO?

Kak mpoTekaet OposkeHre U co3peBaHue recra?

Kak M0OXHO yckopuTh mpoiiecc OpoxxeHus Tecta?

YeMm BBI3BAHO MOJIOYHOKHUCIIOE OpokeHue Tecra’?

HazoBuTe ciocoObl mpuroToBieHus tecra?

Kak roToB4T nieHnyHoe TecTo Ha ornapax?

[To kakuM noka3aTessiM OLIEHMBAIOT Ka4eCTBO TOTOBOIO XJjieba?

CocTosiHME U IEPCIEKTUBbI Pa3BUTHSI BUHOAEIUS.

CocraB u kinaccuuKaiys BUH.

CnupToBoe OposxeHue.

TexHonmornueckast XapakTepUCTUKa BUHHBIX JPOXKKEH.

BbpoxeHne BUHOrpagHOTO cycia.

bpoxenue Ha mesre.

KonTposnb ciupToBOro 6posxeHusl.

OcoOenHocTH nepepaboTKU BUHOTPAA MO «OesomMy» crnoco0y.

OnTumanbHas Temneparypa OposkeHus BUH

Oco0eHHOCTH TEXHOJIOTMH KPEIKUX BUHOTPAIHBIX BUH.

Kakue BuHa OTHOCATCS K CHIEIUAIbHBIM?

OcobeHHOCTH TPOU3BO/JICTBA XeEpeca.

Kaxkue copta BUHOrpaia UCMONB3YIOT 1Sl IPOU3BOICTBA MYCKATHBIX BUH?

Kakune BUHA MOYKHO OTHECTH K apOMaTU3UPOBAHHBIM?

ITomyyenue nuBHOrO cycna.

[Tpoueccel, npoTeKarolue npu OpoKEHUN TUBA.

@DaxTophl, BIUSIOLINE Ha OpOXKEHHUE.

Crioco6b1 OpoxxeHus nuBa. VX cpaBHUTEIbHAS XapaKTEePUCTHKA.
N3ydenne Mop(hosoru4eckux 0COOEHHOCTEH MUKPOOPTraHU3MOB-IIPOAYLIEHTOB KHCIIO-
MOJIOYHBIX ITPOJYKTOB.

XapakTepHuCTUKa ChIpbs B IPOU3BOJICTBE 3aKBACOK.

Mukpodiopa MosoKa.

Mukpoduiopa NUIIEBBIX POTYKTOB

TpeboBaHMs K KaueCTBY MOJIOKA.

TexHOoJ0rHsI MOATOTOBKH MOJIOKA K MOJIOUHOKHCIIOMY OpO>KEHUIO.
TexHosorus NpoayKTOB MepepadoTKU BTOPUYHOTO ChIPbsS BUHOAEIBYECKON ITPOMBIIII-
JIEHHOCTH.

XapaKkTepucTUKa ChIPbS, UCIOIb3yEMOIO B IPOU3BOJICTBE CIA00ATKOT0JIbHBIX HAITUT-
KOB.

CriocoObI MOBBILIEHUS OMOJIOTHYECKO CTOMKOCTH MUBA.

[TuBHBIE TpOAOKH. XapaKTEPUCTUKA TUBOBAPEHHBIX APOXIKEH.

TpeGoBanusi, MPeAbABIAEMBIE K IPOACOKAM.

TexHONOorus MOJIy4YE€HHUsI MOJIOYHON KUCIIOTHI.

HccnenoBanue npoiiecca CKBalIMBaHUS IIPU MTPOU3BOJICTBE PA3IUYHBIX BUJIOB
KHMCJIOMO-JIOYHBIX HAaIIUTKOB B 3aBUCUMOCTH OT TEXHOJIOTUH.

OcHOBHBIE CTIOCOOBI MPUTOTOBJICHUS 3aKBacOK. KOHTpOIIb MPOM3BOACTBA U KauecTBa
3a-KBacCOK.

N3y4yenne MUKpOOHOIOTHUECKUX U (PU3UKO-XUMUYECKUX MTOKa3aTesen
MOJIOUHOKHUCIIBIX MPOTYKTOB.

MexaHu3M 1 XMMU3M CIIUPTOBOTO OpOXKEHUs

OcHOBHBIE, BTOPUYHBIE U TOOOYHBIE MPOTYKTHI CIIUPTOBOTO OPOKEHHUS

CrpoeHnue ApoA-KeBOM KIETKU U €€ XUMHYECKUI COCTaB
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56. YKaxuTe MCTOYHUKUA MPOU3BOJICTBEHHOW HH(EKIMH Ha MPEANPUITHIX OpOIHIbHON

IIPOMBIIIJICHHOCTH.

57. HazoBUTE OCHOBHBIE METOABI Je3MH(EKINH POU3BOJCTBEHHBIX Cpell, 000py10BaHUA,

58.

KOMMYHHMKALUU U T.II.

TexHnonorus MOJIYUCHHUA MUIICBBIX KUCIIOT U YKCYCa.

59. TexHomorus Mojay4YeHUs: TMMOHHON KUCIIOTHI.
60. TexHOJIOTHS MOTYUYEHUS YKCyCa

Tema pedeparToB (nmpe3eHTaNMi)

1. Bwuasl OpoxeHus: B IPOU3BOICTBE IHUILEBBIX POJYKTOB.

2. JlaiiTe KpaTKyIO XapaKTEPUCTHUKY MUKPOOPTaHU3MaM, UCIIOIb3yEMbIM B OPOIMIIBHBIX
IIPOU3BOJICTBAX.

3. Hapucyiite KpuBy10 pocTa MUKPOOPTaHU3MOB TPH MEPHOAUYECKOM CIIOCO0e
KyJIbTUBU-POBAHUS U OXapAKTEPU3yHTE OCHOBHBIEC CTaIUU PA3BUTHSL.

4. Teopernueckue OCHOBBI MOJIOUHOKHCIIOTO OPOKEHMS.

5. 3akBacku A5 MOJIOYHOKHUCIIOTO OpOKEeHUS

6. Texuoyornueckue 0COOEHHOCTH MPOU3BOJICTBA KUCIOMOJIOYHBIX HAIUTKOB.

7. Oco0OeHHOCTH TEXHOJIOI'MH IIPOU3BOJICTBA CHIPOB.

8. OcCHOBHBIE OpraHOJICNTHYECKUE, (PU3UKO-XUMUIECKNE K MUKPOOHOIOTHYECKHE
[10Ka3a-TeJIM KUCIOMOJIOYHBIX IPOTYKTOB.

9. HazoBuTe BUJIbI MYKH U APOAOKEHN A7 XJ1€00IeueHusl.

10. CnuproBoe U MOJIOYHOKHUCIIOE OpOKEHUE B XJI€00NEUEHUN.

11. ®akropsl, BIUAIOLIME HA IIPOLIECC OPOKEHNUS U CO3PEBAHNUS TECTA.

12. Texnonorus xieba u Xjae000yT0UHBIX H3ACITUH.

13. OcHoBHBIE ITOKA3aTeNIN KauecTBa xJjieba 1 Xj1e000yI0UHbIX TPOJYKTOB

14. CocrostHME U IEPCTIEKTUBBI Pa3BUTHSI BUHOJIENNS, COCTAB U KJIACCU(PHUKALIHS BUH.

15. CnuproBoe OpoxkeHHe B BUHOAEIUH U TEXHOJIOIMYecKast XapaKTepUCTHKA BUHHBIX
TIPONIKEH.

16. BbpoxxeHue BUHOTpaJHOTO cycia, OpoxkeHue Ha Me3re. KoHTpons ciupToBoro 6poxe-
HUSL.

17. OcobenHocTu nepepaboTKH BUHOTPaia Mo «0enomy» crocoQy.

18. Oco0eHHOCTH TEXHOJIOTHH KPETKUX BUHOTPAJIHbIX BUH U apOMaTU3UPOBAaHHBIX.

19. OcobeHHOCTH MPOMU3BOJCTBA Xepeca U CIIEUATbHBIX BUH.

20. IIpoueccel, mpoTeKkarolue npu OpoKeHNH NHBa U (AKTOPHI, BIUSAIOLINE HA OpOKEHHUE.

21. CnocoObl 6posxkeHus muBa. MIx cpaBHUTEIbHAS XapaKTEePUCTHKA.

22. Mukpodopa MOJIOKa U MOJIOYHBIX MPOAYKTOB.

23. Muxkpoduopa xieba 1 xjae000yT0YHBIX POIYKTOB.

24. Muxkpodiopa NUIIEBbIX MPOTYKTOB

25. TexHONOTHs MPOIYKTOB IepepabOTKH BTOPUYHOTO ChIPhsi BUHOEIBYECKOM MPOMBIII-
JIEHHOCTH.

26. IluBHBIE IpOXOKU. XapaKTePUCTUKA TMBOBAPEHHBIX JIPOAOKEH.

27. CnocoObl MOBBIIIEHUS OMOIOTHYECKON CTOMKOCTH MHBA.

28. TexHonorus Npou3BOACTBA IIUBA.

29. VcTOYHMKH MPOU3BOACTBEHHON HHPEKIUU HA MPEAPUATHSIX OpOAUIBEHON TPOMBIIII-
JIEHHOCTH.

30. OcHOBHBIE METOBI Je3MH(EKIINH MPOU3BOICTBEHHBIX CPE/l, TOMEIIEHUH, 000py/10Ba-
HUS, KOMMYHUKAIUH U T.II.

31. TexHoJIOTUS MOTYYEHUS MUIIEBBIX KUCIIOT.

32. TexHosorus noyiy4eHus: JMMOHHOW KHCIIOTBHI.

33. TexHoJsiorus Noay4eHUs ykcyca
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®OH/JI OHEHOYHbLIX CPEIACTB JJIsd TEKYIIEI'O KOHTPOJIA
KoMIieKkT 0neHOoYHbIX MATEpHAJIOB 10 JUcHHILIHHE « TexHoJorust pepMeHTATUBHBIX U OPOAMJIBHBIX IPOU3BOACTB)
3a/laHus 3aKpHITOrO TUIA - 2 MUH. Ha OTBET, 3a/1aHUsl OTKPBITOIO TUIA - 5 MUH. HA OTBET

Ne /it 3anaHnue BapuaHTbl 0TBETOB Bepnslit orBeT mimm Ne BepHOTO Popmupyemas
oTBETA KOMIIETEHIIUS
3agaHus 3aKpPHITOr0 THIIA
l. DepMEHTHI - 3TO: 1)buonoruueckue Kkaraau3aTopsl buonornueckue kaTaau3aTopsl OIIK-4
2) YrieBo bl
3) Jlunu sl
2. (OCHOBHBIM ITPOJYKTOM CIIUPTOBOTO 1) Momnounas kucimora ITaHOT OIIK-4
OpO>KEHUS SABIISCTCS: 2) OtaHon
3) VkcycHast kucioTa
3. OrntuManbHas TeMIreparypa Jjist 1) 10-20°C 20-40°C OIIK-4
00JBIIMHCTBA OPOMIIBHBIX MTpolieccoB  [2) 20-40°C
3)50-60°C
4. Crepuinzanust Heo0XouMa JIJIs: 1) YHMUTOXXEHUS MUKPOOPTaHU3MOB 'YHUUYTOKEHUS] MUKPOOPTraHU3MOB OIIK-4
2) YcKkopeHus pocta KIeToK
3) YydieHus BKyca NpoayKTa
5. MMoOun30BaHHbIE (hePMEHTHI 1) OnHOPa30BOroO UCIONIB30BAHUS MHoOropa3zoBoro UCIoiab30BaHuUs OIIK-4
2) MHOropa3oBOro UCHoIb30BaHUs
3) He ucnonp3ytoTcsi B NPOMBIIUIEHHOCTH
6. bropeakTop npeaHa3HavYeH JUIs: 1) XpaHeHus celpbs KyneTrBupoBanus OIlIK-4
2) KynpTUBHpPOBaHUS MUKPOOPTaHU3MOB MHUKpPOOPTraHU3MOB
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3) O4HUCTKH CTOYHBIX BOJ

7. pH cpenpl Bausier Ha: 1) I{BeT mpomykTa AKTHBHOCTH ()€PMEHTOB OIIK-4
2) AKTUBHOCTH (DEpMEHTOB
3) Pasmep 6uopeakTopa

8. AcenTuka - 3To: 1) OtcytcTBHE KHMCT0pOa [IpenoTBpaleHle 10N aHNs OIIK-4
2) [IpenoTBpaiiieHue nonagaHnus MOCTOPOHHUX [MOCTOPOHHUX MUKPOOPIaHU3MOB
MUKPOOPTaHU3MOB
3) Hanuuue nutarenbHBIX BEIIECTB

9. ['myOunHas ¢pepmenTtanus npoucxoaut: |1)Ha moBepxHOCTH Cpebl BCEM 00bEME CpeIb OIIK-4
2)Bo Bcem o0beMe cpeib
3) B tBepnoii daze

10.  |OCHOBHBIM IIPOYKTOM 1) Oranon MonouHast Kuciaora OIIK-4

MOJIOUHOKHUCIIOTO OposkeHus sBisgeTcs: |2) MojoyHas KucioTa

3) YkcycHas kuciora

11.  [Marubutopsl GepMeHTOB: 1) CHmkaroT akTUBHOCTH (JEPMEHTOB CHIKarOT aKTUBHOCTh OIIK-4
2) YBeIMUMBaIOT aKTUBHOCTh (DEPMEHTOB (bepMeHTOB
3) He BIusitOT Ha aKTUBHOCTH ()epPMEHTOB

12.  |Bompoc: Scale-up - ato: 1) YMeHnbiieHue Macitaba mpou3BOICTBA [Tepexon oT 1abOpaTOPHBIX K OIIK-4
2) ITepexon oT 1a00paTOPHBIX K MPOMBIIIJIEHHBIM |[IPOMBIIIIEHHBIM MaclITabam
Maciirabam
3) I3meHeHue cocTaBa cpeibl

13.  KodepmeHTHI - 3T0: 1) benku HebenkoBble opraHndyeckue OIIK-4
2) HeGenkoBble OpraHMuecKre MOJIEKYJIbI MOJIEKYJIbI
3) MoHbl MeTaJIOB

14.  [Yro Takoe ¢pepMeHTaTuBHBIE Iporniecchl (1)IIporiecchl, OCHOBaHHBIC HA UCIIOIb30BAHUH [Ipouecchl, CMOMB3YIOIIUE OIIK-4

B OMOTEXHOJIOIMYECKHX
MPOU3BOJICTBAX?

Oaktepuii
2) IIpomeccel, ncnonb3yromue GepMeHTHI IS

npeoOpa3oBaHus cyOoCTpaToB

(bepMeHTHI JUTs Tpeobpa3zoBaHus
cybcTpaToB

34




3) [Ipotieccol, HanpaBICHHBIC HA MMOJTYYEHUE
ouorasa

4) IIpouiecchl, UCIIOIB3YEMBIE UCKIIIOUUTENIBHO B
MUIIEBOW MTPOMBIIICHHOCTH

15.  [Kakue Tunsl (hepMEHTOB HanboICe 1) JIunazsl Bce nepeuuncieHubie OIIK-4
4aCTO MPUMEHSIOTCS B 2) [IpoTeasbr
(bepMEeHTAaTUBHBIX TIpoIeccax”? 3) AMunazbl
4) Bce nepeunciieHHble
16.  [Kakoe npeumyIiecTBo JaeT 1) Bo3aMoxHOCTB pabOTHI ¢ OOIBIIMMHU OObeMaMH [MEHBIINI PUCK 3apaKEeHUS OIIK-4
MCII0JIb30BAaHUE 3aKPBIThIX CUCTEM B CBIPbSI KYJIbTYpbl MUKPOOPTaHU3MaMHU
OpOAUIIBHBIX IIPOU3BOACTBAX? 2) MeHbLIui pUCK 3apaXeHus! KyJIbTYyphbl
MUKPOOpPIaHU3MaMHU
3) DKOHOMUS SHEPTUU
4) bonee Bbicokasi CKOPOCTh Mpoliecca
17.  [XeMmocTaT UCIIOJIb3YETCS JJIA: 1) Ilepnonnyeckoro KyJabTHUBUPOBAHUS HenpepbIBHOrO KyJIbTUBUPOBAHUS OIIK-5
2) HenpbIBHOTO KYJIbTUBUPOBAHUS
3) Crepunu3zaniu cpeibl
18.  Downstream processing BKJIIOYAET: 1) IToaroToBKy chIpbst Boigenenue v 04MCTKY IPOAYKTa OIIK-5
2) Beinenenue u 04MCTKY MPOIYKTa
3) KyapTuBHpOBaHNE MUKPOOPTAaHU3MOB
19.  [TBepmodasnas pepmeHTaIIMS 1) B xxunkoit cpene Ha tBepaom cybctpare OIIK-5
[TPOBOIUTCS 2)Ha tBepaom cybcerpare
3) B razoBoii ¢aze
20. |depMeHTATUBHBIN THIPOIH3 - ITO: 1) CuHTE3 CIOXKHBIX MOJIEKYJI Pacienienue CIoXHbIX MOJIEKYJI OIIK-5
2) PacuieryieHue CiI0KHbBIX MOJIEKYJT
3) 3MeHeHue CTPYKTYpbl MOJIEKYJ
21.  [Ywucras KyJbTypa COJIEPIKUT: 1) Cmech pa3HbIX MUKPOOPTraHU3MOB OnuH BUJ MUKPOOPraHU3MOB OIIK-5
2) OuH BUA MUKPOOPTAaHU3MOB
3) Tonbpko O6akTepun
22.  |[[IpeaxyspTypa UCHOJIB3YETCS JUISL: 1) XpaHeHuss MUKPOOPIaHU3MOB AKTHBAIMH pOCTa OIIK-5
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2) AKTUBALIMKM POCTa MUKPOOPTaHU3MOB
3) OuucTku NpoayKTa

MUKpPOOPTraHU3MOB

23.  |GMP - 310 1)Meron ananu3za npoaykra Cucrema npaBui s OIIK-5
2) Cucrema npaBuil A7l oOecrieueHus KauecTBa  |00ecreueHus KauecTBa
3) Bua pepmenTanym
24. B npouecce nactepusanuu 1) Bce Mukpoopranu3Mel U CLIOPBI BereratuBHbIE POPMBI OIIK-5
YHUUYTOXKAIOTCSA 2) BereratuBHble (hopMbl MUKPOOPTaHU3MOB MUKPOOPIaHU3MOB
3) Toapko BUPYCHI
25.  |dys yero ucmoap3yercs adpaiius B 1) st ynaneHus: yriaekucioro rasa [Ins1 oGecrieueHust OIIK-5
OPOIMIIBHBIX MpoLeccax? 2) J11s1 obecrieueHrst MUKpOOPraHU3MOB MUKPOOPIaHU3MOB KHCJIOPOJOM
KHCIJIOPOJIOM
3) s oxnaxaeHus cpeipl
26.  [Uto Takoe pepMeHTaTUBHAS 1) KonmuectBo pepmenta CkopocTb (hepMeHTaTUBHOM OIIK-5
AKTUBHOCTb? 2) CkopocTh (hepMEHTATUBHON pPEeaKLuU peakuun
3) Temnieparypa peakuuu
27.  |[Kako# TuI OpOXKEHMSI UCIIOJIb3YETCS 1) Monounokucnoe CnuproBoe OIIK-5
[pY IPOU3BOJICTBE XJ1eba? 2) CniuproBoe
3) YkcycHokucoe
28.  [Uto Takoe Omosornyeckas 1) CiocoOHOCTBH KJIETOK K Pa3MHOKEHUIO Crnioco6HOCTD (hepMEHTOB OIIK-5
KaTaJIMTHYECKasi aKTUBHOCTb? 2) CriocoOHOCTh (hepPMEHTOB YCKOPSATh PEAKLUU  |YCKOPATh pPeaKkIuu
3) CriocoGHOCTh MUKPOOPTaHU3MOB
1Al TUPOBAThCA K Cpefie
29.  [Uro Takoe MeTabonuzm? 1) ®opma KIeTKH COBOKYITHOCTh OMOXUMHUYECKHUX OIIK-5
2) COBOKYITHOCTh OMOXMMHUYECKHUX peaKIfil B peakiuii B opraHuzme
OpraHu3Me
3) Crioco0 pa3MHOXKEHHS
30.  [Kak Ha3bpIBalOTCS MUKPOOPTraHU3MBI, 1) bakrepuu Bce nepeuncieHHsle OIIK-5
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KOTOPBIE UCHOJB3YIOT B OpOIMIBbHBIX  [2) ['prOBI
MPOU3BOACTBAX? 3) Aposxoxu
4) Bce nepeuncieHHbIe
31.  |Kakoii aTamn sIBAsIeTCS KIIFOUEBHIM B 1) Crepunuzanus [TpenBaputensHas 0O6paboTka OIIK-5
MOJITOTOBKE CBHIPBS AJIs 2) l'omorenuzanus dbepmenTaMu
(bepMEeHTAaTUBHBIX MPOLIECCOB? 3) IlpenBapurenbHas 00paboTka pepMeHTaMU
4) OxnaxaeHue
32.  [Kax HazbiBaercs npouecc npespaiienus (1) CnuproBoe OpoxkeHne CrnupTtoBoe OpokeHue OIIK-5
[IIFOKO3bI B TUJIOBBII CIUPT U 2) MonouHokuciaoe OpokeHne
VTJIEKUCIIBIN Ta3? 3) [IpontmonoBoOKwHCII0E OpOKEHUE
4) MaclssHOKuC0e OpoXeHne
33.  |dns yero ucnons3yercs CIP-moiika? 1) [lns aHanu3a coctaBa MpoLyKTa J171s1 OUMCTKU U CTEPUITU3ALUU [K-1
2) 17 OUMCTKU U CTepUIIM3AIMN 000pYI0BaHMs [000PYI0BaHUS
3) 1151 MOBBILIIEHUS BBIXO/IA TTPOIyKTa
34.  [Kakoii mapamerp HE xontponupyertcs B |1)Temneparypa L{BeT npoaykTa IIK-1
Ouopeaktope? 2) pH
3) LiBer npoxykTa
35.  |Kakue opraHu3Mbl UCIIONB3YIOTCS B 1) Apoxxu MomnouHOKHUCTbIE OaKTepuu [IK-1
MPOU3BOJICTBE HorypTa? 2) MonoyHOKHUCTBIE OaKTepUn
3) IlnecHeBbie rpUOHI
36. Kaxoit MmeTon1 ucnonb3yercs AJis 1) @unbrpanus 2) Juctumnsaius 3) Okerpakius [[IucTumisus TIK-1
BBIZICJICHHSI D TAHOJIA U3 OpaKKu?
37.  |[Yto Takoe 6GuokoHBepcus? D)IIpeBpaienue sHepruu cera B xumudeckyro  ([IpeBpamienue onHoro BeiecTsa B IIK-1
2)IIpeBpaiienre 0JHOTO BEIIECTBA B APYTOe C JIPYTo€ ¢ MTOMOIIBIO
MOMOIIBI0 MUKPOOPTaHU3MOB WK (hepMEHTOB 3) |[MUKPOOPTaHU3MOB WIIH
Paspymenue KieTok dbepMeHTOB
38.  |Kakas Hayka mzydaeTr hepMeHTHI? 1) MukpoO6uosiorust DH3UMOJIOTHUS IK-1
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2) DH3UMOJIOTHS
3) buounxenepus

39.  [Uro Takoe cybcrparHas crienupuaHocTth|l) CriocoOHOCTh epMenHTa padoTaTh Ipu CriocoGHOCTE (hepmeHTa IK-1
dbepmeHToB? oIpezieNIeHHOM TeMIieparype B3aMMOJICIICTBOBATH TOJIBKO C
2)  CnocobHOCTh epMeHTa OMpeIeTICHHBIM CYyOCTpaToM
B3aMMO/ICIICTBOBATH TOJILKO C OIPEAEICHHBIM
cybcTpaTom
3) Cnoco6HoCTh (hepmeHTa paboTaTh nNpu
onpeaeneHHoM pH
40.  [Kakoit merox HE ucnons3yercs s 1) AncopOuus Juctumisius IIK-1
UMMOOMIH3auu (hepMEeHTOB? 2) Juctrisys
3) KoBasieHTHOE CBS3BIBAaHUE
41.  |Yro Takoe aHabuo3 y 1) AxtuBHOE pazmMHOXkeHHE 2)COCTOSTHUE MOKOs CocTosiHHE IOKOS [K-1
MUKPOOPTaHHU3MOB? 3) 'mGenp KIeToK
42.  [Uto takoe pepmenTatuBHbIM npemnapat? | 1)JlekapcTBo, conepxariee GepMeHTHI Komnosuiusi, cogeprxaras ITK-1
2) Kommnosunus, conepxaiasi pepMeHTsl, (dbepMeHThI, IpeIHa3HauCHHAs IS
npeaHa3HauYCHHAsS IS KaTaln3a ONpeeNIeHHON  [KaTajn3a ONpeAelICHHON peaKknu
peakuun
3) Iponykt hepmenTannu
43.  |YTo Takoe JM3HC KIETOK? 1 ) [leneHue KiIeTok PaspylieHue KiIeTok IK-1
2) Pa3pymienue kineTok
3) Poct kneTok
44.  |YTto Takoe cTepuIM3aLUsl CyXUM 1) O6paboTtka mapom OO6paboTka ropsiiuM BO3LyXOM IIK-1

bKapom?

2) O6paboTKa ropssyuM BO31yXOM
3) O6paboTka ynpTpaduoaeTom
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45.  [Uto takoe Y ®-crepuinzanus’? 1) Crepunuzaiust napom Crepunuzanus [IK-1
2)  Crepunusanus yapTpaduoIeTOBbIM yIbTPadrOIETOBBIM U3ITyYEHUEM
M3ITy4YEHUEM
3) Crepunuzaiiusi CyXuMm Kapom
46.  |Yto u3 nepeuncnennoro HE sBngerca  |1) @unprpanus Crepuinzanus [K-1
brarmom downstream processing? 2) Crepuinzanus
3) LHentpudyruposanue
47.  |Kakoi MmeToJ mpuMeHseTcst U1 1)Ocaxnenue Xpomarorpadus IK-1
BBIJICJICHUS 1I€JIEBOTO MPOAYKTA Mocie  [2) DKCTpaKIus
3aBepIueHus pepMEeHTAaTHBHOTO 3) Xpomarorpadus
nporecca? 4) dunpTpanus
48.  [Kakum 00pa3oM KOHTPOJIUPYETCS 1)OpranosienTUYecKuii aHaIn3 Bce nepeuncieHHbie METObI IIK-1
Ka4yecTBO KOHEYHOT'0 MPOAYKTa B 2) XuMHUYEeCKUI aHAIIN3
OpOIUIBHBIX TPOU3BOACTBAX? 3) MuKpOCKOIIUYECKOE UCCIICI0BAHNE
4) Bce nepeunciieHHbIE METOIbI
49.  |Kak BiusieT TemnepaTypa Ha 1)Boicokas TemnepaTypa yBeIU4YUBAET OnTumaneHas TemrepaTrypa [K-1
AQKTUBHOCTbH (DEPMEHTOB B AKTUBHOCTH (DEPMEHTOB 3aBHCHUT OT KOHKPETHOTO
(epMeHTaTUBHBIX Ipoleccax? 2) Huzkas TeMiieparypa yMeHbIIIaeT akTUBHOCTh  |(epMEHTa
bepMeHTOB
3) Temneparypa He BIHSIET HA AKTUBHOCTD
dbepMeHToB
4) OnTumanbHas TeMneparypa 3aBUCUT OT
KOHKPETHOTO (hepMeHTa
50.  [KynpTHMBUpOBaHHME MUKPOOPTraHU3MOB 20 — 35°C IK-1
[pU pa3INYHbIX BUJaX OpOKEHUS BETYT
B OCHOBHOM IIPH: 1)Menee 20 °C 2) 20 — 35°C 3) bonee 55 °C
51.  |OnrtumansHas caxapucrocts cycna ainsa |1) 10-15% 10-15% IIK-1
nojaaepkaHus OposkeHus aposxokeit npu | 2) 20%
IPOU3BOJICTBE NHMBA 3) 30-35%
52.  |®epmeHTanms - 3TO MpoIiecc, 1)be3 noctyna kuciaopoja wiv ¢ OrpaHuYeHHbIM  |be3 JocTyna KUciopoaa Uit ¢ [1K-2

[IPOTEKAOLIUN

T0CTYnIOM

OTPaHUYCHHBIM JOCTYIIOM
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2) TonbKo € 1OCTYNOM KHCIIOPO/ia
3) ToJIbKO B MPUCYTCTBUH CBETA

53.  |Kakoit MuUKpoopranusm ucrnoib3yercs B (1) MonoyHoKkucibie OakTepun Hpoxoxu [IK-2
MMPOU3BOACTBE BUHA? 2) Apoxcoxu
3) YkcycHOKHUCIBIE OaKTepHH
54.  [Uro Takoe onTHYECKas JIOTHOCTb 1) ITokazarens pH Mepa KOHLEHTpaLH KIETOK [K-2
KYJIbTYypaJIbHOM XKHUJIKOCTH? 2) Mepa KOHLIEHTpaLUU KJIETOK
3) Mepa KOHIIEHTpalUK MPOAYKTA
55.  |Yto Takoe 6uocuHTE3 OeNKa? 1) Pacnan 6ekoB Ha aMUHOKHUCIIOTBI O6pa3zoBanue OeNKOB U3 [K-2
2)O6pa3oBaHue OEIKOB U3 AMUHOKHUCIIOT 3) AMUHOKHCIIOT
[IpeBpamienne OEIKOB B YIIIE€BOIbI
56.  |Kakoii ra3 Beinensiercs rpu cnuptoBom | 1)Kucmopon 'Y raeKkucslii ra3 [IK-2
OpoxxeHun? 2) Vraekuciblii Ta3
3)Bomnopon
57.  [Uro Takoe ammunassl? 1) depmeHTHI, pacIieIuIsIonue OenKu DepMEHTBI, PACLIEIIIAIOIINE [1K-2
2) @epMeHTHI, pacLEIUISIONINE KpaxMa Kpaxmal
58.  [Kakoii pepMeHT ucTonb3yeTcs s 1) Amunasa PenHuH (XUMO3UH) [IK-2
CBEpTHIBAHUS MOJIOKA MPU 2) PeHHuH (XMMO3UH)
IPOU3BOJICTBE ChIpa? 3)JIunaza
59.  [Uro Takoe mporeasbl? 1) ®epMeHTHI, pacIleIUISIONUE YTIEBOIbI @depMeHTBI, pacUICIUIAIOINE [1K-2
2) ®epMEeHTHI, paclleIUIsIoNIe OenKu Oenku
3) @epMeHTHI, PACUIETUIAIOIINE KUPBI
60.  [Uro Takoe nunasel? 1) ®epMeHTBI, pacIlEIUISIONINE YTIEBOIbI DepMEHTHI, PACLLEIIIAIOIINE [1K-2

2) depMeHTHI, pacHIeTUISIIONTIE OSTKN
3) ®epMeHTBI, PACHICTUISIONINE KUPHI

YKUPBI
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61.  |Yto Takoe mmmobunm3anusa pepmentor?(l) MuakruBanus GepMeHTOB Qukcanus GepMEHTOB Ha [K-2
2) dukcanus pepMEHTOB Ha HOCUTENE HOCUTEIIe
3) JoGaBnenue hepMEHTOB B PEAKIIMOHHYIO CMECh
62.  [Kakoii meron crepunuzanuu HE 1) ABTOKIaBUpOBaHUE Cyxoit xap [K-2
MOJXOJUT JJIs )KUJKUX Cpea? 2) Cyxoit xap
3) ®unbTpoBaHuE
63.  |OCHOBHBIMHU IIPOYKTaMH CIIUPTOBOIO 1) OTunoBbBIN COUPT U YITIEKUCIIBIN Ta3 OTUIIOBBIN CIUPT U YIIIEKUCIIBIN [K-2
OpOKEHUS SABIISIOTCS: 2)MacnsiHas U yKCyCHasi KUCJIOTbI ras
3) MetunoBsliii cnupt
64. [IJK sTmioBoro cnupTa B BO3IyXe 1) Menbme 500 mr/m3 Menbire 1000 mr/m3 [IK-2
paboyeil 30HbI Ha IPEANIPUATHIX, 2)Menbie 1000 mr/m3
MPOU3BOISAIINX JIMKEPO-BOJOUHYIO 3)He 6onee 1500 mr/m3
POAYKIHIO:
65. [Kakoe o6opynoBanue ucrnonb3yercs ans|l) Hacocer PH-meTpsl [IK-2
nojaepkaHus nocrositHHoro yposHs pH [2) TenmooomeHHUKN
B OpoMIIbHOM cpene? 3) PH-metpst
4) Komnpeccopbl
66. |Kakumu npenmyiectBamMu o0nanatoT  |1)MeHbIas BEpOSITHOCTb 3arps3HEHUS Bce nepeuncieHnsle [1K-2
3aKpbIThIE CUCTEMBI IIEPE]] OTKPHITHIMU B|2) bosbiias mpon3BOAUTENLHOCTD
(epMEHTAaTUBHBIX U OPOIMIIBHBIX 3) [IpocToTa o6cay)uBaHUS
MPOU3BOJICTBAX? 4) Bce nepeuncieHHbIe
67. |Kakyto GbyHKIUIO BbINONHSIOT| ] ) [ToaBistoT pocT HEXKeNnaTenbHbIX [101aBIISIOT POCT HEXETATEIbHBIX [1K-2
QHTHOMOTHKHU B HEKOTOPBIXMUKPOOPTaHU3MOB MUKpPOOPTaHU3MO
(bepMEeHTaTUBHBIX MpoLeccax? 2) CTUMYJIMPYIOT POCT MOJIE3HBIX
MUKpPOOPTaHU3MOB
3) YckopsioT peakiuio GepMEeHTOB
4) YayummaroT BKyCOBBIE KaueCTBa MPOAYKTA
68.  |Kak Ha3pIBaeTCs MPOLECC OTICTCHUS 1) DxcTpaknus Juctrianms [1K-2
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ATaHOJa OT BOJbI IyTEM UCIIAPEHUS?

2) Ounprpanus
3) JucTtumisius
4) LlenTpudyrupoBanue

69.  |Kakoil npoAyKT NOay4daroT Mpu 1) Mosnoynas kucinoTa YKCyCHas KACIIOTa [IK-2
OPO’KEHHUHU IIFOKO3bl YKCYCHOKHUCIBIMU  [2) DTaHO
OakTepusiMu? 3) YkcycHast Kuciiora
70.  |Kakoi MeToa UCTIONB3YIOT JJIs 1) TutpoBanue [ToceB Ha MUTATENIBHBIE CPEIBI [1K-4
OIpeieNIeHUs] KOJIM4ecTBa 2) IToceB Ha mUTaTENbHBIE CPE/IbI
MUKpPOOPIraHU3MOB B IpooOe? 3) XpomaTorpadus
71.  [Yro Takoe myTarenes? 1) denenue Ki1eTok H3menenne reHeTH4ecKkoro [1K-4
2) I3MeHeHne reHeTUYecKoro Marepuaia MaTepuasa
3) 'ubenb ki1eTOK
72.  |Yrto Takoe cenekuus 1) YHHuUTOXE€HHE MUKPOOPTaHIU3MOB OT60p MUKPOOPTaHU3MOB C [1IK-4
MHUKpPOOPTaHU3MOB? 2)  Ot0Gop MUKpPOOPraHU3MOB C HYKHBIMHU HY>KHbIMHM CBOMCTBaMH
CBOMCTBaMHU
3) I3yuyeHne MUKpOOPraHU3MOB
73.  [Urto Takoe reHeTHUYEeCKas HHKEHEpUs? 1) U3yuenue reHoB L{enenanpaBieHHOE U3MEHEHUE [1IK-4
2)llenenanpaBiieHHOE U3MEHEHHE T€HOMA reHoma
3) Pa3BenieHre MUKPOOPIaHU3MOB
74.  [Uro Taxoe IILP? 1) Meron crepunu3zanuu 2)Metoa Meton ammudukanuu JTHK [1IK-4
amrmudukanuu JTHK 3) Meron ounctku 0enkoB
75.  [Yto Takoe sanexTpodopes? 1) Meroxa KyapTUBUPOBaHUS KIETOK Meron pasneneHus MOJIEKYI 110 [1IK-4

2)  Meron pa3neneHus MOJIEKYJI IO pa3Mepy 1

3apsity
3)Meton crepum3anuu

pasMepy u 3apsay
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76. Yo Takoe xpomaTorpadus? 1) Meroa KyJabTUBUPOBaHUS KIETOK Meron pa3zeneHus BEeIeCTB [IK-4
2)Meton crepunn3anuu
3)Meton pa3aeneHus: BEUEeCTB
77.  [Yro Takoe cnekTpodoTomMeTpusi? 1) Meron usmepenus TemrepaTypsl Meron u3MepeHus: ONTUYECKOU [1IK-4
2)MeTon u3mMepeHus: ONTHYECKOU INTIOTHOCTH [JIOTHOCTH
3)Meron nsmepenus pH
78.  |CylIHOCTh HHHOBAI[MOHHOTO METO/1a 1) ucnosnb30BaHME HOHOB cepedpa rpu 0JIHOKOTJIOBOE 3aTHUpPaHUE U [IK-4
HAHOTIMBOBAPCHHUS: 3aTUpaHUU U KUTITYCHUH, KUTISTYCHUE
2) OIHOKOTJIOBOE 3aTUPAaHUE U KUIISTYECHUE;
3) noGaBieHHE BKyCOAPOMAaTHYECKHX JOOABOK
[IpU 3aTUPAHUM COJIOAA.
79.  |Onepanust cynb(hUTHPOBAHUS IPU 1) MEKpOOHOJIOTHYECKOH cTaOMIH3aIuN MUKPOOHOIOTHYECKON IIK-4
[POU3BOJICTBE BUH MPOBOIUTCS C 2) yiydiieHus: BKyca BUHA cTabunuzanuu
[EJTBIO0: 3) ocBeTiIeHUs Cyciia
80.  |OcHoBHOM sKOHOMHUYECKUH 3P dekT oT |l) cCHIKEeHHEe 00IIero MUKPOOHOTO YKClia B CHIPOM | CHMIKEHHME dHEPro3arpar 3a CueT [1K-4
npruMeHeHHus MeMOpaHHoi TexHosoruu Moisoke (KOE/T); HU3KOTEMIIEPAaTypHOIO  PEeXUMA|
00pabOTKN MOJIOYHOTO CHIPBS JIsI 2) MOBBILIIEHUE COIEPKAHUSI OelIKa B HICXOJHOM  |00pabOTKHU CHIPOTO MOJIOKA.
MIPOM3BOJICTBA MOJIOYHOKHUCIION CBIPhC;
MIPOTYKITHH: 3) cHUXKEHHUe PHepro3arpar 3a cueT
HU3KOTEMIIEPATYPHOTO PeKUMa 00pabOTKH
CBIPOT'O MOJIOKA.
81.  [Yrto Takoe 6GuosTaHON? 1) DraHo, MOTyYEHHBIH XUMUYECKUM CUHTE30M  |JTaHOJI, MOTY4YeHHbIN OpOKEeHUEM [IK-4
2) DTaHoI, MOTY4YEeHHBIH OpoXKeHneM Onomaccsl  |OMOMAacChl
3) OtaHo, MoayYeHHbIN U3 HepTH
3agaHusi OTKPHITOrO THNA (B T.4Y. IPUMMEPHbIE BONPOCHI K 3a4eTy)
dopmupyemas
Ne n/mt Bomnpoc OtBer KOMITETEHIIHS
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82.  |[KakoBbI OCHOBHBIE 3Talbl TEXHOJIOTUM |OCHOBHBIE 3TAllbl BKIKOYAIOT MOATOTOBKY ChIPbs, MHOKYJISALUIO (BBEACHNE OIIK-4
(epMEHTAaTUBHBIX U OPOJMIBHBIX MUKPOOPIaHU3MOB), (PEPMEHTALIUIO, OTAEICHNUE POYKTA U €r0 OUUCTKY.
MPOU3BOCTB?

83.  [Kakue ¢akTopsl BIUSAIOT Ha O dexkTuBHOCTH 3aBUCHUT OT Temreparypsl, pH, KoHLIeHTpalu cyOcTpaTa, HATUIUs OIIK-4
(P PEKTUBHOCTH (PEPMEHTATHBHBIX KHCJIOPO/a U aKTUBHOCTU (PEPMEHTOB.
pOIECCOB?

84.  |Kaxoii ponb urparoT (pepMeHTHI B @depMeHTBI yCKOPSIFOT XUMHYECKHE PEAaKIINH, IIPeBpaIias CyocTpaTsl B KOHEYHbIE OIIK-4
OpOJMIIBHBIX MpoLieccax, U KaK OHU [POAYKTBI, UTO MO3BOJISIET U30aBUTHCS OT HEOOXOJUMOCTH B SKCTPEMAJIbHBIX
KaTaJIU3UPYIOT peaKuu? YCIIOBUSIX.

85.  [Uem otnmuaroTcst a3poOHbIE U A3pOOHBIE TPOLIECCHI IPOUCXOASAT C YUaCTHEM KUCIOPOa U IPOU3BOJIAT S3HEPTUU OIIK-4
aHa’pPOOHBIE MTPOLECCH] B KOHTEKCTE OouibliIe, TOT/1a KaK aHa3pOOHbIE TPOUCXOIAT 0€3 KUCIOPOAa U YacTO MPUBOJAT K
OpOAUIIBHBIX TEXHOJIOTUIN? 00pa30BaHUIO CIUPTOB WU APYTUX COSAUHEHUH.

86.  |Kakue npoMmbIIIEHHBIE TPOIYKTHI [IpoayKThl: anKoroib (MMBO, BUHO), MOJIOUHBIE U3/1ENHs (HOTYpT, ChIp), UILIEBbIE OIIK-4
MO3KHO I10JIy4aTh C TOMOULIBIO no6aBku (yKcyc, pepMeHTHpOBaHHBIE cOYChl). OHU UCTIONB3YIOTCS B MUIIEBOM
(dbepMeHTaluu, 1 KaKOBBI X [IPOMBIIIIIEHHOCTH U MEUIIMHE.
pUMEHEHUsA?

87.  |KaxoBo 3HaueHue koHTpoist pH u KonTpons pH u TeMniepatypbl KpUTHUECKH BaXKEH ISl 0OECTieueHus! ONTUMaIbHON OIIK-4
TEMIIEPATYPHI B IIPOLIECCE AKTUBHOCTH MUKPOOPTaHU3MOB M (DEPMEHTOB, UTO HEMOCPEICTBEHHO BIUSET Ha
dbepmenTanuu? CKOPOCTh M Ka4e€CTBO (pepMEHTAIUH.
Kakne UCTOUHUKH YIIepo/ia MOTYT ObIThMICTOUHHMKH yIiiepo/ia BKIIOUAIOT caxapa (IJII0K03a, caxapo3a), Kpaxmal, LEeJUToI03y
MCII0JIb30BaHbl B OPOAMIIBHBIX W IpyTUe YIIIEBOIbI.
npoueccax?

88.  |Kak ka4ecTBO ChIpPbS BIUSAET HA KadecTBO ChIpbsI ONpENENsIeT YNCTOTY U COCTAB KOHEYHOTO IPOIYKTA, a TAKKE OIIK-4
KOHEYHBIN MPOAYKT IIPH AP PEKTUBHOCTH MPOLECCOB (hPepMEHTALIUU
(dbepMeHTaTUBHOM MPOU3BOICTBE?

89.  |[Kakume coBpeMEHHbBIE METOIBI [ [pMEHSAIOTCS TEXHOJIOTUH KOHTPOJIS U aBTOMATH3alMH IIPOLIECCOB, UCITOJIb30BAaHNE OIlIK-4

HCIIOJIB3YIOTCA IJIA OITUMU3AUN

FCHHO-MO,Z[I/I(I)I/ILII/IpOBaHHLIX MHUKPOOPTaHN3MOB
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OpOAUIIBHBIX IIPOLIECCOB?

90.  |[KakoBbI 3KOJIOIMYECKHUE ACIIEKTHI JTH TEXHOJIOTUU MOTYT OBITH 60JIee KOJIOTMYECKH YUCTHIMU MO CPABHEHUIO C OIIK-4
TEXHOJIOTUH (pepMEHTATHUBHBIX U XUMHUYECKMMHU IIPOLIECCaMH, HO TPEOYIOT aKKypaTHOI'O OOpallleHus ¢ OTXOJaMU U
OpOAMIIBHBIX IIPOU3BOJCTB? ONTUMU3ALMU PECYPCOIIOIb30BAHMUS.
91.  |Kakue nmpeumyiecTBa 1 HeAOCTaTKu  ([IperMyIecTBa UMMOOMIM30BaHHBIX (DEPMEHTOB: MHOTOKPATHOE MCIIOJIb30BAHHUE, OIIK-4
pEeACTaBISIOT OO0 [IPOCTOTA OTJEJICHUS OT PEaKIIMOHHON CMECH, MOBBIIIEHHAs! CTAOUIBHOCTD.
MMMOOMITN30BaHHbIE (DEPMEHTHI IO HenocraTku: BO3MOXKHas MOTEPS. aKTUBHOCTH NIPH UMMOOMIIN3ALINH,
CpPaBHEHHIO C HATUBHBIMHU B TOTIOJIHUTEIIBHBIE 3aTpaThl HA HOCUTENb, OrpaHnyeHue nupdys3un cyocTpaTta.
(dbepMeHTaTUBHBIX MPOU3BOICTBAX?
92.  |OnuuTe, KaK ycJI0oBHUs Temmeparypa, pH u asparus - KiroueBbie (aKTOPHI, BIUSIOUINE HA POCT U OIIK-4
KyJIbTUBUpOBaHMs (Temiepatypa, pH, |Merabosin3m MukpoopranuzMoB. Hanpumep, 171 ciupTOBOro OpoXKeHUs APOKKAMU
asparysi) BIMSIOT HA IPOJYKTUBHOCTh  [onTUMalbHa TeMiepaTypa 28-30°C u cnabokucias cpena. MoJo4HOKHUCIIOEe
OpOIMIBHBIX TIPOILIECCOB U KAYE€CTBO OposkeHue npotekaeT ayuiie npu remmneparype 30-40°C u pH 5.5-6.0. Aspauus
KOHEYHOT'O IPOAYKTa BaykHa JIJIs1 a3pOOHBIX IIPOLECCOB, HAIPUMEP, YKCYCHOKHUCIIOTO OpOKEHUs, a IS
aHapPOOHBIX, KaK CIMPTOBOE, U30BITOK KMCIOPOa HexemaTeneH. Mi3smeHnenue
YCIIOBUHM KYJIbTUBUPOBAHMS MOXKET MIPUBECTH K CHUYKEHUIO BBIX0/1a MIPOIYKTa,
W3MEHEHHUIO €r0 COCTaBa U MOSIBJIICHUIO HEXKENATEIbHBIX IIPUMECEH.
93.  |[Kak MOKHO ONITUMHU3UPOBATH cocTaB  (ONTHMHU3ALMS COCTaBa CPE/Ibl BKIIOYAET [10100p UCTOYHUKOB YIJIepo/ia, a30Ta, OIIK-4
MUTATEJIBHBIX CPEJ ISl JOCTHXKEHUS MHUKPORJIEMEHTOB M BUTAMHHOB, HEOOXOMMBIX JJIsl pocTa U MeTaboau3mMa
MaKCHMaJIbHOW OMOMacChl U BbIX0/1a KOHKPETHOI'O MUKPOOPTaHU3Ma. Y UUTHIBAIOTCS NOTPEOHOCTH KYJIbTYPhl, CTOUMOCTD
[1EJIEBOT0 MPOAYKTA B OPOAUIBHBIX KOMIIOHEHTOB, IOCTYITHOCTb ChIpbs. MICIIOIB3yIOTCS MaTEMaTHUECKNAE METOIBI
npousBojcTBax? Kakue paxTopsl [IAHUPOBAHUS SKCIIEPUMEHTOB ISl OIPEEIICHUsI ONTUMAJIbHBIX COOTHOIIEHUN
CJIETyeT yUYUTHIBaTh? KOMITOHEHTOB.
94.  |CpaBHHTE pa3IHUHBIC METOJIBI MeTtosl: ocaxkaeHue (Cysib(paToM aMMOHUS, OPTAaHUYECKUMHU PACTBOPUTEISIMHU ), OIIK-4

BBIJICJIEHUS] U OUUCTKH (DEPMEHTOB U
00BsICHUTE, KaKkue (paKkTOpbl BIUSAIOT Ha
BHIOOpP KOHKPETHOT'O METO/1a JIJIsl

xpomatorpagus (HoHOOOMEeHHas, renb-puibTpanus, appuHHas), yIpTpaduibTpanus.
Bb160p MeTo/1a 3aBUCHUT OT CBOMCTB (hepMeHTa, TpeOyeMOil cTeneH! OYNCTKH,
MaciTaboB MPOU3BOACTBA M CTOMMOCTH.
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[IPOMBIILIJIEHHOI'O IPOU3BOCTBA?

95. |Kak coBpeMEHHbIE METObI [ 'eHeTMYECKAs! MHKEHEPUS TIO3BOJISIET MIOBBICUTD NIPOJLYKTUBHOCTD IITAMMOB, OIIK-4
reHETUYECKOM HHXKEHEPUH WN3MEHUTD CIEKTP CUHTE3UPYEMbIX IPOAYKTOB, YIYUIINTh YCTOHYUBOCTD K
CIOCOOCTBYIOT YIIyYILIEHHUIO HEeOIaronpusTHBEIM (hakTopamM. ITHUYECKHE BOIIPOCHI CBSA3aHBI C MOTCHIUAIBHBIMU
XapaKTEePUCTUK MUKPOOPraHU3MOB, pHCKaMHU JJIs1 OKpY’Karollel cpesibl ¥ 3J0pOBbs YEJIOBEKA IIPU UCIIOIb30BAHUU
MCTIOJIb3YEMBbIX B OpPOINIBHBIX U FeHETUYECKH MOJU(PHUIUPOBAHHBIX OPraHU3MOB.
(bepMEeHTAaTUBHBIX IPOU3BOACTBAX?
Kakue aTudyeckue BOIpochl MOTYT
BO3HHUKATh B CBSI3U C 3TUM?
96. |Kakue npo6Gyiemsl MmacmtabupoBanust  [Ipobiemsl: oOecriedeHrne paBHOMEPHBIX YCIOBUHM KyJIbTHBHPOBAHUS B OOJIBIIIOM OIIK-4
OpPOJMIIBHBIX MPOLIECCOB CYLIECTBYIOT —|[00beMe, 0TBOA TeIia, 3¢ (eKTuBHAs adpauus/nepeMerinBanme. Pemenus:
[IpU IIEPEX0/Ie OT JIAOOPATOPHBIX MCTIOJIb30BaHUE OMOPEAKTOPOB C PA3IIMYHBIMHA CUCTEMaMH MTEPEMEIINBAHUS, adPallu,
YCIOBUHA K IPOMBIIIJICHHOMY KOHTPOJIS TeMuepaTypsl v pH.
npou3BoJcTBY? Kakue nnxenepHoie
pELIeHHsI TPUMEHSIOTCS U UX
MPEeoAOICHUS?
97. |Kakue MeTo/bl KOHTPOJIS U YIIpaBJIeHUs |ABTOMATU3UPOBAaHHBIE CUCTEMbBI KOHTPOJIS TapAMETPOB KYJIbTUBUPOBAHUS OIIK-4
OpOIMIIBHBIMHU IIpolleccaMK Haubosee  |(Temmeparypsl, pH, KOHIIEHTpaui pacCTBOPEHHOIO KUCIOPO/1a, COCTaBa Ia30Boi
hddeKkTUBHBI A1 00ecneueHus ¢a3bl), OHJIAH-MOHUTOPUHT KOHLIEHTpaluu cyOcTpara U npoaykra. OHM O3BOJISIFOT
CTaOMJIBHOCTH KauyecTBa MPOAYKIHUU?  [CBOEBPEMEHHO KOPPEKTUPOBATh MPOLecC U 00ecreynBaTh CTaOUIbHOCTh KauecTBa.
98. [lepcrieKTUBHBI: CO3aHNE HOBBIX OMOKaTaIU3aTOPOB C 3aJJaHHBIMU CBOMCTBAMH, OIIK-4

[Ipoananu3upynTe NEpCreKTUBBI
pa3BUTHUS TEXHOJIOTHU (DePMEHTATHBHBIX
U OpOJMIIBHBIX TPOU3BOICTB B
KOHTEKCTE COBPEMEHHBIX
6uotexHonorui. Kakue HoBbIe
HaIpaBJICHUS UCCIICIOBAHUN BbI

cuuTaeTe HauboIee HCpCHeKTI/IBHBIMI/I?

pa3paboTKka BbICOKOI((HEKTUBHBIX OMOPEAKTOPOB, UCIOIB30BAHNE BO30OHOBISIEMOTO
CBIpBS, HHTETpalMs OPOJMIIbHBIX MTPOLECCOB C APYTUMU OMOTEXHOJIOTHYECKUMHU
[TPON3BOJICTBAMH.

46




99. |Kakue 3KOJ0TMYECKHE ACIIEKThI Y Tunusanus 0TX0J0B, CHH)KEHUE SHEProNnoTpeOIeH s, UCTI0Ib30BaHUE 3aMKHYThIX OIIK-4
HEOO0XO0IMMO YUUTHIBATh IIPU LIUKJIOB BOJIOCHA0KEHMsI, IPUMEHEHHE Onopa3iaraeMbIX MaTepHasoB.
opranuzanuy (pepMeHTATHBHBIX U
OpOIMIIBHBIX IPOU3BOJCTB?
[IpeoxkuTe KOHKPETHBIE MEPHI T10
MUHUMH3ALUU HETATUBHOTO
BO3/ICIICTBUS Ha OKPYIKAIOLIYIO CpENy.
100. |[Kakum 06pa3oM MOKHO MTOBBICUTH lcnonb30BaHKeE ACIIEBOTO U JOCTYITHOTO ChIpbs (OTXO/IbI CEIbCKOT0 X035HCTBA, OIIK-4
PKOHOMHUYECKYIO 3()(hEeKTUBHOCTh [POMBIIIJICHHOCTH ), ONTUMHU3ALIUs TEXHOJIOIMYECKHUX MPOLIECCOB, MOBBIILICHHE
(epMEHTAaTUBHBIX U OPOIUIBHBIX BbIX0/1a IPOJYKTa, pa3paboTKa HOBBIX IIPOYKTOB C BHICOKOM J100aBIE€HHOMN
[POM3BOJICTB, YUUTHIBAasE CTOUMOCTh cToMMOCThI0. Harpumep, ucrnonb3oBaHue 0TXO0/10B IepeBOOOpadaThIBaroILei
CBIpPbSI, DHEPT03aTPaThl U PHIHOYHYIO MPOMBIIIJICHHOCTH IS TIOJTy4eHUs1 On03TaHoMa.
KOHBIOHKTYpY?
101. |®@epmenTarus - 3T0 ®depMeHTAaIM - TO aHA3POOHBII METa0OINYECKHI MTPOLIECC, UCTIONb3yEMbII OIIK-4
MUKPOOpPIraHU3MaMH JUIs OJyYeHUs SHEPTUU U3 OpraHMYecKux cyocTparos. B
OTJIMYME OT a3POOHOT0 JIIXaHUs, KOHEUYHBIM aKIIEITOPOM 3JIEKTPOHOB BBICTYIAET HE
KHCIIOPOJI, @ OpraHn4ecKasi MOJIeKyJIa.
102. [Kakue OCHOBHBIE THITBI OPOXKEHUS CnuproBoe (3tanoin, CO2), MOJIOYHOKHUCITIOE (MOJIOYHAS KUCIIOTA), OIIK-4
CYLIECTBYIOT U KaKHe MPOJIYKThl OHM  [IPOIMOHOBOKHCIIOE (IPOMUOHOBASI KMCIO0TA), MACISTHOKHUCIIO0E (MacisiHas KUCII0Ta),
00pazyroT? YKCYCHOKHCIIOE (YKCYCHAst KUCJIOTa) U IPyTHE.
103. baktepuu, IpoXOKH, MIIECHEBbIE TPUOBI. OIIK-4
Kakune MUKpOOpraHu3Mbl UCIOIb3YIOTCS
B OpOIMIIBHBIX POU3BOACTBAX?
104. Uro Takoe yucTas KyJIbTypa U mouemy |Huctas KyJIbTypa COAEPKUT TOJIBKO OJMH BUJ MUKpoopraHnusMa. OHa HeoOxouma OIIK-4
OHA Ba)KHA B OPOJIMIIbHBIX TSI TOJTYYEeHHUSI TIPEICKa3yeMOoro pe3yJibTaTa U MpeloTBPALCHHS 3apaKeHus
IPOU3BOJCTBAX? MOCTOPOHHEN MUKPO]IOPOH.
105. | Kakyto posib urparoT GepMEeHTHI B DepMEeHTHI KaTATU3UPYIOT OMOXMMHYECKHE PEAKITUU, HEOOXOAMMBIE TS OIIK-4
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OpOAUIBHBIX TIponeccax?

npeoOpazoBanus cyOcTpara B 1eIeBOM IPOAYKT.

106. |Crepunuzanus - 310 Crepuinzans - 3T0 YHUYTOXKEHUE BCEX MUKPOOPraHU3MOB U UX criop. OHa OIIK-4
Heo0XxouMa JUIsl TPeJOTBPAIeHUs] KOHTAMUHALMK U 00€eCIIeYeHUsI YUCTOThI
nporecca.
107. |Kakue MeToibl CTEpUIU3aUU TernoBas crepunuzarus (mapoM, CyXuM xKapom), GUIbTpaIus, paauaimoHHas OIIK-4
[IPUMEHSIFOTCS B IPOMBIIIEHHOCTH? CTEpUIN3aLUsl, XUMUYECKasi CTEPUIIM3ALIMSL.
108. [Yrto Takoe dhepmenTanus? [Tporecc mpeoOpa3zoBaHus BEIIECTB MO ACHCTBHEM (pepMEHTOB OIIK-4
109. |Kakue Mukpoopranusmsl yaiie Bcero  |/Ipoxxu OIIK-4
WCTIONB3YIOTCS B OPOAMIIBHBIX
nponeccax?
110. |Kakoe o6opynoBaHHe UCTIONB3YeTCs It [PeakTopbl OTKPHITOTO TUIIA OIIK-4
poBeIeHUs] epMEHTALUU B OTKPHITOM
IPOU3BOJICTBE?
111. Kaxoif ocHOBHOI POAYKT oOpa3yeTcst |ITaHOI OIIK-4
[PU CIUPTOBOM OpOKEHUU?
112. Yo Takoe acenTHUKa U KaK OHa AcenTuKa - KOMIUIEKC MEp, HAIIPABJICHHBIX HA NIPENOTBPALLEHUE MTONIAAAHNS OIIK-5
MOJICP’KUBAETCS B OPOIUIIBHBIX [MOCTOPOHHUX MUKPOOPIaHNW3MOB B KyJIbTypy. OHa TOCTUraeTcsl crepuiin3anuen
IPOU3BOJCTBAX? 000pyI0BaHHUs, UCIIOJIb30BAaHUEM CTEPHIIBHOTO BO3/4yXa, COOJIIOJICHUEM TpaBUl
CUTHUEHBI.
113. [Kak xonTposnupyercsa pH B npouecce  |C MOMOIIBIO aBTOMaTHYECKUX CUCTEM JO3UPOBAHUS KUCIIOT WU IIEI0UEH. OIIK-5
Opoxenus?
114. |Kak onpenensiercs koHen opoxenua?  [[lo u3MeHEeHUIO KOHLEHTpalMK cyOcTparta, npoaykTa, pH, oOpazoBanuio rasa. OIIK-5
115. Kakne MeTOABI HCIIOIB3YIOTCS AJIS OunbTpanys, HeHTPUPYTUpOBaHUE, IKCTPAKLINS, TUCTUIUIALIUS, XpoMaTorpadus, OIIK-5
BbIJIEJICHUS] U OYUCTKH MTPOYKTOB KpUCTAJLTU3AIHS.
Opoxenus?
116. [Uro Takoe OMOpEaKTOp U KaKHe TUIBl  |BropeakTop - anmapar st Ky IbTHBHPOBAHUSI MUKPOOPTaHU3MOB. THIIBL: ¢ OIIK-5

OHMOPEaKTOPOB CYMIECTBYIOT?

MEXaHUUECKUM IepeMelInBaHueM, SpaudTHbIE, ¢ 0apOoTaxHOH aspanueil,

dhoToOHOpEaKTOPHI
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117. |Kakue npeumyIiecTBa UMEIOT bosbias mpou3BOIUTENILHOCTD, CTAOMILHOCTD KAUueCTBA MPOIYKTa, aBTOMATH3AIIHS OIIK-5
HEeTpepbIBHBIE OPOAUIIBHBIE MTPOLECCHl  [TPOLECCA.
10 CPABHEHUIO C NIEPUOIMYECKUMU?
118. [Yrto Takoe mMMoOmIHM3anus KIeTok 1 |[MmMmoOunm3anus - pukcanus KJIeTok Ha HocuTene. [IpenmyiecTBa: MHOTOKPaTHOE OIIK-5
KaKHe IPEUMYILIECTBA OHA 1aeT? MCII0JIb30BaHUE OMOMACCHI, TOBBIIIEHUE IPOU3BOAUTEIBHOCTH, YIIPOIIEHUE
OTJICJIIEHUsI KJIETOK OT IPOAYKTA.
119. Kakue pakTopbl BIUSIOT Ha Temmneparypa, pH, Ham4yre ”HTHOUTOPOB, TPOTEOIH3. OIIK-5
CTaOMIBHOCTHh (PEPMEHTOB?
120. [Yro Takoe KopepMeHTHI U KaKylo posib  [KohepMeHTHI - opraHndeckre MOJIeKYJIbl, HEOOXOIMMBIE I (yHKIIMOHHPOBAHUS OIIK-5
OHHU UTPaOT B (PePMEHTATUBHBIX HEKOTOPBIX (pepMeHTOB. OHU YYaCTBYIOT B IEPEHOCE SJIEKTPOHOB, aTOMOB WJIN
peakuusix? (YHKIMOHAJIBHBIX TPYIIIL.
121. CriekTpo(hoTOMETpHUECKUE, TATPUMETPHUECKUE, XpOMaTOrpauIecKue. OIIK-5
Kakue MeTo/1bl UCTIONb3YOTCS IS
oIpeieNeHusl akTUBHOCTH (hepMeHTOB?
122. |Kak MOYKHO TIOBBICHTh YCTOWYMBOCTh  (MoauduKanuei CTpyKTypbl pepMeHTa (XUMHYECKON WIIM TEeHETHYECKON ), OIIK-5
(bepMEeHTOB K HEOJIAaronpHUsATHBIM nobaBiieHUEM CTaOUIM3aTOPOB.
dakTopam?
123. |KakoBbl OCHOBHbIE HAIPaBICHUS [TumieBast, TeKkCTUIIbHAS, (papMalieBTHYECKAsl, XUMUUECKAasl TIPOMBIIIIEHHOCTb. OIIK-5
MCIIOJIb30BaHUS! ()EPMEHTOB B
POMBIIITIEHHOCTH?
124. KakoBbI nepCcrieKTUBEI pa3BUTHSA Coznianue HOBBIX (DEPMEHTOB C YJIyUIIEHHBIMU CBOMCTBAMHU, Pa3pabOTKa HOBBIX OIIK-5
(epMEHTAaTUBHBIX TEXHOJIOTUI? METO0B UMMOOUIIN3AIMH, TIPUMEHEHUE (PEPMEHTOB B HOBBIX
125. [Uro Takoe cyOcTpaT B KOHTEKCTE Cy0OcTpaT — 3TO0 BEIeCTBO, KOTOpoe npeolpa3zyercs (pepMeHTaMH WU OIIK-5
(epMEeHTaTUBHBIX U OPOIMIIBHBIX MUKpPOOPTraHU3MaMH B XOJI€ Mpoliecca.
TPOU3BOACTB?
126. [Tpu MOBEpXHOCTHOM (pepMEHTAIMU MUKPOOPTaHU3MBI PAaCTyT Ha MOBEPXHOCTHU OIIK-5
B yeM pa3HHIIa MEXTy TIOBEPXHOCTHON PKUAKOW MIIM TBEPAOH cpelibl, a MpH INIyOUHHONH — BO BCEM 00BEME KHUJIKOH cpelibl
U r1yOMHHOW (hepMeHTanuei?
127.  |Kak Bimsier KoHIEHTparws cyoctpata  |[lo onpeneneHHOTo mpesena CKOPOCTh PEaKIMH YBETHIUBAETCS C POCTOM OIIK-5

Ha CKOPOCTh (hepMEHTAaTUBHOM

KOHLICHTPALUH CY6CTpaTa, 34TCM JOCTUTACT HACBIIICHUSA U IEPCCTACT UBMCHATHCSA
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peakuuu?

128. [Yrto Takoe uHTHOUTOPHI pepMEeHTOB 1 [MIHTHOUTOPHI - BEIIECTBA, CHIKAIOIINE aKTUBHOCTh (hepMeHTOB. OHU MOTYT OIIK-5
KaK OHU JEUCTBYIOT? IeIICTBOBATh KOHKYPEHTHO (CBSI3bIBAsICh C aKTUBHBIM ILIEHTPOM) UJIM HEKOHKYPEHTHO
(u3MeHsist KoHbopManuio hepMeHTa).
129. |Kak MO>XHO HCIIOIB30BaTh M0OOYHBIE  ([[oO0uYHBIE IPOAYKTHI, Takue Kak CO2 mpu cCIMpTOBOM OpOKEHHH, MOTYT OIIK-5
POIYKTHI OpOKEHHS? MCII0JIb30BaThCS B APYTUX NPOU3BOACTBAX (HAIIPUMEp, B MUILEBOI
[IPOMBIIIIEHHOCTH). Takke BO3MOXHO MOJIy4eHHe O1orasa u3 0TX010B OpOMIbHBIX
[IPOU3BO/ICTB.
130. |Kakue MeToabl UCTIONB3YIOTCA IS Xpomarorpadusi, cieKTpodhoTOMEeTpUs, TATPOBAHIE, MUKPOCKOTIHSI, OIIK-5
KOHTPOJISI KauecTBa IPOAYKTOB OpraHOJIENTUYECKUE METOIBI.
dbepmenTarun?
131. Uro Takoe pepMeHTaTUBHBIN ruApoan3 |[PepMeHTATHBHBIN THAPOIIHN3 - ATO PACIICIUICHUE CIIOKHBIX MOJIEKYJT (OEIIKOB, OIIK-5
U TJI€ OH IpUMeHseTcs? YTIIEBOJIOB, JKUPOB) Ha O0Jiee MPOCThIE ¢ MOMOIIIbIO pepMeHTOB. [IpumMensiercs B
MUIIEBON, TEKCTUIILHOM, IEJUTI0I03HO-0YMaXHOM MPOMBIIIJIEHHOCTH.
132.  |Kakue ¢paxTOpbl BIUSIOT Ha BEIOOP JKenaemblit TpoIyKT OpO’KeHUs], yCTOMUMBOCTD K HEOJIArONPUATHBIM YCIOBUSM, OIIK-5
MUKpPOOPTraHu3Ma i KOHKPETHOTO CKOPOCTb POCTa, JOCTYITHOCTh U CTOMMOCTb KYJIbTHBHPOBAHHUSI.
OpOIUIBLHOTO POU3BOICTBA?
133. [Yto Takoe cyOcTpar B KOHTEKCTE ChIpbe, KOTOpOE MOJBEpraeTcs Bo3IeHCcTBUIO (hepMEHTOB OIIK-5
(hepMEHTaTUBHOTO MPOU3BOICTBA?
134. |Kakas temriepatypa ontumainbHa i (37°C OIIK-5
mpoiecca pepMeHTaImn?
135. |Kakoit MeTo1 KOHTPOJIS KauecTBa OIIK-5
NpUMEHSIeTCs B OPOMIIBHBIX
IPOU3BOJCTBAX? Xpomarorpadus Cnekrpockonusi TutpoBanue
136. CnupToBoe OpokeHue OIIK-5
Kak Ha3pIBaeTCs mMpolecc MpeBpaieHus
[JIFOKO3bI B 3TAHOJ M YIJIEKUCIBIN Ta3?
137. |Yro sABISIETCS NUCTOYHUKOM SHEPIUU IS |Y TJIEBOIbI OIIK-5
poskKel B mporiecce OpoxeHus?
138. |Kakoii pepMEeHT MPUMEHSIOT TTPH AMuiasza [K-1

[MPUT'OTOBJICHUU cycna?

50




139.  |OtnuumTenbHbIe 0COOCHHOCTH BuHOTrpaHbIi COK MPOXOIUT CTAINIO0 HACTAMBAHUS HA LIETHHOU Tpo3au, Oe3 [IK-1
[IPOU3BOJICTBA BUH 110 "KpacHOMY" pasleneHus Ha 4YacTH.
crioco0y

140. |Kaxk 3aBucut Temneparypa BHecenus  |[[ns1 aneid TeMiiepaTypa cycia qoipkHa ObiTh Hrbke 25°C, st narepa - nuke 17 °C. IIK-1
MUBHBIX IPOACGKEH OT BUJIA MTHUBA JIEH 1
nmarepa?

141. [Kakue TpeOOBaHUS MPEABIBISIIOTCS K |[MSTKO#M, HE UMETh 1IBETA U 3ariaxa. [IK-1

BOJIE TP IPOU3BOJICTBE
JTMKEPOBOJOYHOM MPOIYKIMHU?

142. [Yro siBrsieTcs cyoOCTpaToM Jyist MoOHO- U Aucaxapuisbl. TIK-1
POIMOHOBOKHUCIIOTO OpOoXKeHus?

143. [Urto Takoe npoOMOTUKHU U KaK OHU [IpoOMOTHKHN — KUBbIE MUKPOOPTaHU3MbI, KOTOPBIE IPUHOCST I10JIb3Y 3/I0POBBIO. [K-1
CBsi3aHbI C (pepMeHTanuen? MHorue npoOMOTHKH NOTY4atoT MyTeM (pepMeHTaLIH.

144. |Kak mpoucxoauT KOHTPOJIb 32 C OMOIIBIO0 TEPMOCTATOB, CUCTEM OXJIAXKEHUS U HarpeBa. [K-1
TemIreparypoil B 6uopeakrope?

145. [leHoramenne — nporecc npeAaoTBpalleHus oopazoBanus neusl. Heooxoaumo amns [K-1

Uro Takoe neHoramnieHue B o0ecreyeHnss HOpMaJIbHOTO Ta3000MEeHa U MPEAOTBPAIIEHUS TOTePh MPOIYKTA.

OHOopeakTope U 3a4eM OHO HE0OXO0UMO?

146. |Kakue MeTo/1bl HCHIOIB3YIOTCS AJIS B3pennBanue, HeeaoMeTpHsl, MOACYET KIETOK MOJI MUKPOCKOIIOM. [K-1
ompeieNeHus OMOMacChl
MUKpPOOPTaHU3MOB?

147. [Urto Takoe Merabonnueckast uHkeHepus [MeTtabonuueckas HHKEHEpUsl — HalpaBlIeHHOE U3MEHEHUE MeTadoIn3Ma [K-1
U KaK OHA MPUMEHSETCS B OPOAMIBHBIX |[MUKPOOPTaHU3MOB JJIS MIOIY4YEHUS HYKHBIX IPOyKTOB.
IPOU3BOJCTBAX?

148. [Kakue sxonorudeckue mpoodaeMbl MOTYT [3arpsi3HEHHE CTOYHBIX BO/JI, BBIOPOCHI Fa30B, YTHIIU3AIMS OTXO0B. [IK-1
BO3HHUKATH MPU pabOTe OPOAMIBHBIX
IPOU3BOJICTB?

149. |KakoBbI TEHIEHIINM Pa3BUTHUS Vcnonb30BaHrEe BO30OHOBIISIEMOTO ChIPhS, pa3pab0TKa HOBBIX MPOAYKTOB, [IK-1

OpOIMIIbHBIX IPOU3BOJICTB B HACTOSILIEE
BpeMmsi?

noBbIlIeHHE (D (PEKTUBHOCTH POIECCOB, MUHUMH3AIUS IKOJIOTUYECKOTO
BO3JICIICTBHS.
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150. [KakoBbI OCHOBHBIE ATaIlbl TEXHOJIOIHU |OCHOBHBIE 3TAIlbl BKJIIOYAIOT MOJTOTOBKY ChIPhs, MHOKYJISIIHIO (BBEICHUE [IK-1
(bepMEHTaTUBHBIX U OPOIMIIBHBIX MUKPOOPIaHU3MOB), (PEPMEHTALIUIO, OTAEICHNUE POYKTA U €r0 OUUCTKY.
POU3BOACTB?

151. Kakue pakTopbl BIUSIOT Ha O dexkTuBHOCTH 3aBUCHUT OT Temreparypsl, pH, KoHLeHTpau cyOcTpaTa, HATUYUs [K-1
5 (eKTUBHOCTh (PepMEHTATUBHBIX KHUCJIOPO/a U AKTUBHOCTU (DEPMEHTOB
MPOIECCOB?

152. [Kako#i posib UTparoT hepMeHTHI B DepMeHTHI yCKOPSIIOT XUMUYECKHE PEaKIIUH, IPeBpalias CyocTpaTsl B KOHEUHbIE [K-1
OpOJIMIIBHBIX Mpolleccax, U KaK OHU [POAYKTBI, UTO MO3BOJISIET U30aBUTHCS OT HEOOXOJUMOCTH B SKCTPEMAJIbHBIX
KaTaJIU3UPYIOT peaKuu? YCIIOBUSIX.

153. [Yem oramnuarotcs adpoOHbIE U A3pOOHBIE TPOLIECCHI IPOUCXOASAT C yUaCTHEM KUCIOPOa U IPOU3BOJIAT S3HEPTUU [K-1
aHa’pPOOHBIE MTPOLECCHI B KOHTEKCTE OouiblIIe, TOT/1a KaK aHa3pOOHbIE IPOUCXOIAT 0€3 KUCIOPOAa U YacTO MPUBOJIAT K
OpOAUIIBHBIX TEXHOJIOTUIN? 00pa30BaHUIO CIUPTOB WU APYTUX COEAUHEHUH.

154. |Kakue npoMbIIIJIEHHbIE TPOAYKTbI [IpoayKThl: anKoroib (IMBO, BUHO), MOJIOUHBIE U3/1ENHsl (HOTYpT, ChIp), UILIEBbIE [K-1
MOYKHO HOJy4aTh ¢ IIOMOLIbIO no6aBku (yKcyc, pepMeHTHpOBaHHbIE cOYChl). OHU UCIIONIB3YIOTCS B MUIIEBOM
(dbepMeHTaluu, 1 KaKOBBI X [IPOMBIIIIIEHHOCTH U MEUIMHE.
IPUMEHEHUA?

155. |[KakoBo 3Hauenue kouTposst pH u KonTpons pH u TeMniepatypbl KpUTHUECKH BaXKEH ISl 0OECTieueHus! ONTUMaIbHON [K-1
TEMIIEPATYPHI B IIPOLIECCE AKTUBHOCTH MUKPOOPTaHU3MOB M (DEPMEHTOB, UTO HEMOCPEICTBEHHO BIUSET Ha
dbepmenTanuu? CKOPOCTh M Ka4e€CTBO (pepMEHTAIUH.

156. [Kakue HCTOYHMKH yTiepoja MOTyT ObIThMICTOUHUKHM yTiiepojia BKIIOYAIOT caxapa (TIrKo3a, caxapo3a), Kpaxmal, LeJUT0JI03Y IK-1
MCII0JIb30BaHbl B OPOAMIIbHBIX W IpyTUe YIIIEBOIbI.
npoieccax?

157. |Kak ka4uecTBO ChIpbsI BIUSAET Ha KauecTBO ChIpbs ONPEAEIIAET YUCTOTY U COCTaB KOHEYHOT'O IIPOAYKTA, a TAKKE IIK-1
KOHEUYHBIN NPOAYKT MpH A (HEeKTUBHOCTH MPOIIECCOB (hePMEHTALIUH.
(epMeHTaTUBHOM IIPOU3BOJCTBE?

158. [Kakue cOBpEMEHHBIE METO/IbI [ IpuMEHSAIOTCSI TEXHOJIOTUH KOHTPOJISL U aBTOMATH3allMU IPOLIECCOB, [IK-1
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MCIIOJIB3YIOTCA JIJIsl ONITUMM3AIIUN
OpOAUIBHBIX POIECCOB?

HCIIOJIb30BaHHC FGHHO-MOIII/I(bI/H_[I/IpOBaHHBIX MHKPOOPTaHU3MOB U HOBLIC

159. |KakoBbI 3KOJIOTUYECKUE ACTIEKTHI JTU TEXHOJIOTUU MOTYT OBITH 60JIee KOJIOTMYECKH YUCTHIMU MO CPABHEHUIO C [K-1
TEXHOJIOTUH (pepMEHTATUBHBIX U XUMHYECKMMHU IIPOLIECCaMU, HO TPEOYIOT aKKypaTHOI'O OOpallleHus ¢ OTXOJaMU U
OpOAMIIBHBIX IIPOU3BOJCTB? ONTUMU3ALMH PECYPCOIIOIb30BAHMUS.

160. Kakne MUKpoOpraHuM3MBbI Yamie Bcero  |Yaie Bcero CHoIb3yITCs ApoXokn (Harpumep, Saccharomyces cerevisiae), [K-1
WCIIONIB3YIOTCS B OPOAMIBHBIX Oaxtepuu (Hanpumep, Lactobacillus) u mecueBbie rpudsl (Hampumep, Aspergillus).
nporieccax?

161. |[Kakyto posb urpatot meradonnyeckue |[MeTaboaudecKue My TH ONpenesoT, KaKk MUKPOOPraHU3MbI Ipeo0pa3yroT cyocTpaThl [K-1
yTH B rpouecce pepMeHTanun’? B SHEPTUU U KOHEUHbIE MPOYKThI, oOecneunBas 3pGpeKTuBHOCTh (hepMEeHTALUH.

162. [Yto Takoe "HHOKyIALUA" U ToYeMy oHa THOKYJISIMS — 3TO mpoliecc J00aBIeHUs aKTUBHBIX MUKPOOPTaHU3MOB B CpeLy IS TIK-1
BaXxHa? ¢depmenTanuu. OHa BaykHa JJIs1 JOCTHKEHUSI HY>)KHOM CKOPOCTH U PO UIIsl peakiuu.

163. [KakoBbI penMyIIeCTBa UCIIOIb30BaHUs || €eHHO-MOJU(PHUIIMPOBAHHBIE OPraHU3Mbl MOT'YT UMETh YJIyUILICHHbIE XapaKTePUCTHKH, IK-1
TEeHHO- MOJU(UIIUPOBAHHBIX TakHle Kak OoJblllasi CKOPOCTh POCTa, YCTONUHUBOCTh K HEOJArOMPUSITHBIM YCIOBUSAM U
OpPTraHUu3MOB B OpOAMIBHBIX BO3MOYKHOCTh MCIIOJIb30BaHUS IIMPOKOT'0O CIIEKTpa CyOCTpaTOB.

TEXHOJIOTHSX?

164. Kaxue akTopbl BIUSIOT Ha CKOPOCTb IK-1

(bepMeHTaTUBHOI peakuun? Temmeparypa
Konnentpanus cyoctpara pH cpenbl

165. [Yrto Takoe MHruOUTOp pepmenTa? BeecTBo, 3aMeuisiioniee Wik OJI0KUpYIoIlee aKTUBHOCTh (pepMeHTa [IK-1

166. Kaxyro poib urparoT pepMeHTHI B Karanu3upyroT XMMHUECKHE PEAKIINH IIK-1
OHOJOTHYECKUX CUCTEMax?

167. Kakue BemiecTBa MOTYT HCIIONIb30BaThes (Caxapa IIK-1
B KAUECTBE AMHHOKHUCJIOTBI
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[IUTATEIbHBIX CPEN IS
MHUKPOOPTaHU3MOB B OpOIMIIBHBIX
IPOU3BOJCTBAX?

ButaMuHbl

168. [Kax ocymectsisercs MO;MTOPHHF MOHHUTOPUHT BKJIIOYAET aHAIN3 1apAMETPOB, TAKMX Kak Temieparypa, pH, [K-2
nporecca hepmenTam’ cojepKaHue KMCIOPOa, INIOTHOCTh M KOHIIEHTPALHS IPOAYKTOB C HOMOIILIO
TaTYMKOB U J1a00OPATOPHBIX AHAIHU30B.
169. Kakue mpo6yiemMbl MOTYT BOSHUKHYTH  |[Ipo0ieMbl MOTYT BKITIOYATh 3arps3HEHUE, MHTHOMPOBAHUE TIPOLIECCOB U [K-2
npu pepMeHTalnu, U Kak uX n3oexats? HeapdeKkTuBHOe npeodpazoBanue. X MOxKHO U36exaTh MyTeM CTPOroro KOHTPOJIS
YCIIOBHIA U COOJIOJICHUSI CAHUTAPHBIX HOPM.
170. |Kak TeXHOJIOTUH 5KeCTKOro ¥ Msirkoro [ J)KecTkue mnpoiiecchl yallle BCEro BbI3bIBAIOT aKTUBHOE BMEILIATEICTBO U KOHTPOJIb, [K-2
OpO’KEHMsI pa3IuyaroTcsa MEKIy COO0H? [Torja Kak MArkue npouecchl 00jiee eCTECTBEHHBIE U IPOUCXOAAT ¢ MUHUMAJIbHBIM
BMELIATEIbLCTBOM.
171. [KakoBo 3HaueHue (hepMEHTATUBHBIX depMeHTaTUBHbIE ITPOLIECCH MOTYT ITIOMOYb B IEPEPa0OTKE OPraHUYECKUX OTXOJIOB B [1K-2
[IPOLIECCOB B I1epepadboTKe 0TX0A0B? LIEHHBIE TPOJYKTHI, TAKME KaK OMOra3pl WiIM yAOOPEHUs, YTO YMEHbIIAET HArpy3Ky Ha
OKPY’KaIOLIyIO Cpeny.
172. Uro takoe "TepmoduibHbIe” TepMo(uIbHBIE MUKPOOPTaHU3MBI JKUBYT IIPU BBICOKUX TeMIIEpaTypax [1K-2
MUKpPOOPTaHU3MBbI U T1i€ OHU MCIIOJIb3YIOTCS B TPOU3BOJCTBE OMOTOIUIMBA U JUIsI TEPepadOTKH TEPMOCTOMKUX
IPUMEHSIOTCS? cyOCTpaToB.
173. [Kakue WHHOBAIMM MOTYT MOBIUATH HAa |IHHOBaIMK B 00J1aCTH CUHTETUYECKON OMOJIOTHH, aBTOMATH3allU1 IPOLIECCOB, [1K-2
Oynyiee OpoIUIbHBIX TEXHOJIOTHI? MCII0JIb30BaHUs HKOJIOTUYECKU YUCThIX MAaTEpUAJIOB U HOBBIX METO/I0B aHAJIN3a MOTYT
3HAYUTEJIBHO MOBBICUTH 3((HEKTUBHOCTh U YCTOMUMBOCTh OPOAMIBHBIX TEXHOJIOTHA.
174. Uro takoe pepmeHTaTUBHBIN cuHTe3?  |DepMEHTATHUBHBIN CUHTE3 — 3TO CO3/IaHHE CI0KHBIX OPTaHUYECKUX MOJIEKYJI C [1K-2
MCII0JIb30BaHUEM ()EPMEHTOB B KaUeCTBE KaTaau3aTOPOB.
175. | Kakue nmpeumyIecTBa MIMEET BbICOKasI CEIEKTUBHOCTD, MSTKHE YCIIOBHSI PEAKIIMHU, MEHBIIIEE KOJIMYECTBO [1K-2
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(hepMEHTATUBHBIN CUHTE3 MEepe.l
XUMHUYECKUM?

MOOOYHBIX IMPOAYKTOB, S3KOJIOTUYHOCTDb

176. [Urto Takoe BTOpUYHbIE META0OIUTHI 1 |BTOpHUHBIE META0OIMTHI - BEILIECTBA, HE SBJIAIOLINECS HEOOXOIMMBIMU ISl pOCTa U IK-2
KaK OHM MOJy4YaroTCs B OPOWIIBHBIX  [pa3MHOXEHHS MUKPOOPIaHU3MOB, HO 00J1a/1al0IIKe ONPEIeIEHHON OMOIOTHYECKOM
POM3BOJICTBAX? AKTUBHOCTBIO (AaHTMOMOTUKHU, IUTMEHTBI, AJIKAJIOU/IbI).

177. [Kak peryaupyercsi akTUBHOCTb Uepes n3MeHeHne KOHIIEHTpaIK cyocTpaTa, IpoayKTa, allIoOCTEPUUYECKYIO [K-2
(bepMeHTOB B KieTKe? PETryJIAIMI0, KOBAJIEHTHYIO MOJU(PHUKALINIO, U3MEHEHNE KOJIM4ecTBa (pepMeHTa.

178. [Kakue ¢hakTopbl BIUSIOT Ha BBIXOJ CocraB nuTaTeabHON Cpe/ibl, yCIOBUS KYJIbTUBUPOBaHUS (Temneparypa, pH, [K-2
MPOIYKTa B OpOAMIBHBIX a’spalysi), ITaMM MUKPOOPIaHU3Ma, JUIUTEIbHOCTh Ipoliecca.
pOU3BOJICTBAX?

179. [Yro Takoe scale-up B OpOJHIBHBIX Scale-up - mepexo/ OT J1abOPaTOPHBIX YCIOBHH K MIPOMBIIICHHOMY MTPOU3BOJICTBY. [K-2
IPOM3BOJICTBAX U KaKUe CI0XHOCTU ¢ [CII0KHOCTH CBsI3aHbl C 00€CIeYeHUEM OJJHOPOAHOCTH YCIOBUN KYJIbTUBUPOBAHUS B
HUM CBSI3aHBbI? OonpIx 00beMax, OTBOJIOM TeIuia, 3)(HEeKTUBHBIM NEpEeMEIINBAHIEM U adpannei.

180. [Uto Takoe Ouosornyeckas KomIuiekc Mep, HalpaBiIeHHbIX Ha IPEJOTBPALEHUE 3apaXKeHUsI IEPCOHANA U [K-2
0e301acHOCTb IIpU paboTe ¢ OKpY>Karollel cpeibl MaTOreHHBIMH UM F€HETUYECKU MOAU(PHUIIHPOBAHHBIMU
MUKpPOOpPraHu3Mamu? MUKpPOOPTraHU3MaMHU.

181. [Kakue CyIecTBYIOT CITIOCOOBI BricymmuBanue, tnodrumsanusi, 100aBIeHrne CTa0MIN3aTOPOB, XPaHEHHUE MTPU HUZKUX IK-2
KOHcepBaluu (GepMeHTOB? TEMIIEPATYPAX.

182. [Uro Takoe pepmMeHTATOp U YEM OH depMeHTATOp - anmnapar AJis IpoBeaeHUs (EepPMEHTATUBHBIX IIPOLECCOB, OMOPEAKTOP [K-2
oTIHuaeTcs oT buopeakropa? - 6osee oOmM TEPMUH, BKIIOYAIOLIUH armapaTsl s KyJIbTUBUPOBAHUS KJIETOK U

TKaHEH.

183. [Kakyto posib UTparoT KUCIOPOA U Kucnopon HeoOxoaum a5t a3poOHBIX MPOLECCOB, YTIAEKUCIIBIN Ta3 MOXKET OBbITh [IK-2
YTJIEKUCIBIN Ta3 B OPOIUIIBHBIX MPOJYKTOM MIJIM HMHTUOUTOPOM OpPOKEHHUS.
npoieccax?

184. [Urto Takoe aHa’poOHOE AbIxaHHEe? [Iponiecc nmoaydeHnst SHEPruu MUKPOOPraHU3MAMH B OTCYTCTBHE KHCIIOPOJA, C [IK-2

MCII0JIb30BAaHUEM OPTaHUYECKUX MOJIEKYJI B KAUECTBE aKIIEITOPOB JIEKTPOHOB.
185. |Kakue METOIbl MCIIOJIB3YIOTCS AJIs DIEKTPOXUMHUYECKHE KHCIOPOIHBIE dIEKTPOIBI. [1K-2
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W3MEPEHUS KOHIICHTPAIIMH KUCIIOPO/Ia B
OGuopeakTope?

186. [Urto Takoe shear stress (caBUroBoe MexaHnyeckoe BO3JICHCTBUE Ha KJIIETKH, BO3HUKAIOLEE MPU IEPEMELINBAHUH. [K-2
HanpsDKeHHE) B OMOpeakTope 1 Kak oHO [Bbicokue 3HaueHus shear stress MOTYT OBPEAUTH KIETKH.
BIIMSIET HA KJICTKHU?

187. [Uro Takoe CIP (Cleaning-in-Place) B [IK-2
OpOMIIBHBIX POU3BOJACTBAX? Cucrema aBTOMaTHYECKOW MOMKHU U J1e3uH(eKLIUN 000py1oBaHUs Oe3 ero pa30opKH.

188. W3mepenue pH, temnepaTypbl, KOHIIEHTpAI[MK paCTBOPEHHOI'O KHCIOPO/a, [K-2
Kakne MeTo/1bI HCIIOB3YIOTCS ISt KOHIIEHTpaLUuK cyOcTpaTa U MPOAYKTa, aHAJIN3 COcTaBa ra3oBoi (asbl.
MOHUTOPHHIa OPOAMIIBHBIX TPOLIECCOB?

189. [Uro Takoe GMP (Good Manufacturing |[Cuctema mpaBmiI U HOPM, 00CCIICUNBAIONINX KAYECTBO U OE30MAaCHOCTh [IK-2
Practice) B (papmanieBTHUECKUX JIeKapCTBEHHBIX IPenapaToB.
MPON3BOJICTBAX, UCIIOJIB3YIOIINX
dbepmeHTaIn0?

190. Kakwue Tumpl nuraTenbHbIX cpell CHUHTETHYECKHE, [T0JIyCUHTETUYECKUE, HaTypajIbHbIE. IK-2
WCTIONB3YIOTCS B OpOAMIIBHBIX
IPOU3BOJCTBAX?

191. [Uto Takoe npeaBapuTeIIbHAS BripanuBanue HeOO0JIbIIOr0 00beMa KyJIbTYphI IIEPE] 3aCEBOM OCHOBHOTO [K-2

depMmenTanus (npenkynbrypa)? dbepMeHTaTOpa sl aKTUBALUU POCTAa MUKPOOPTaHU3MOB.

192. [Urto Takoe KOHTaMUHAIUS B [lonananue B KyJIbTypy OCTOPOHHUX MUKPOOpraHu3MoB. boprOa Benércs myTém [K-2
OpOJMIIbHBIX MPOU3BOJICTBAX U KaK C  [CTEPUJIM3AIMU, ACENTHKH, UCTIOIb30BaHUS AHTUOMOTUKOB (B HEKOTOPBIX CIIydasix).
Hel OoproTcs?

193. |KakoBa poiib MaTEMaTHYECKOTO MareMaTHYeCKIe MOJIEITH MO3BOJISIOT MPOTHO3UPOBATH XO/I MPOIIECCa, ONPEIENATh [K-2
MOJICIIUPOBAHUS B ONTUMHU3AIIIH ONTUMAaJIbHBIE YCIOBUS KYJbTUBHPOBAHUS, pa3padaThIiBaTh CTPATETUN YIIPABICHUS
OPOIUITBHBIX TTPOIIECCOB? [IPOLECCOM.

194. [IyTrem n3mepenuns temrnepartypsl 1 pH [IK-2
Kakum 00pazom ocyuiecTBisieTcs [Tyrem ananu3a coctaBa razoBoi (a3bl
KOHTPOJIb 32 mporeccoM (pepmenTaryn BllyTeM BU3yansHOT0 HAOIIOICHUS 32 COCTOSTHHEM KYJIBTYPBI
OTKPBITBIX peakTopax?

195. [Kakoe 000pyJI0BaHHE UCIIOIB3YETCS JlonacTHble MEMIATIKH IK-2
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IS TIEpEMETLIBAHUS COJIEPKUMOTO B
OTKPBITHIX (pepMeHTaTOpax”?

196. |Kak Ha3bpIBaeTCs MPOLIECC MTPEBPAILECHHS [OpOKEHUE [1K-2
caxapoB CIIUPT O] AEHCTBHEM
TPOKKEN ?

197. |Kakoi »Tamn TeXHOJIOTHYECKOro depmeHTaTHBHAS 00pabOTKa I1K-2
npoliecca BKIIOYAET J0OaBICHUE
(bepMeHTOB, JUIsl yJIydlIeHHUs KayecTBa
npojykra?

198. [Ipouecc mepepabOTKHU ChIPhs AT MOTYUYEHHUS CIIUPTA [1K-2
Uto Takoe OpOAMIIbHOE MPOU3BOICTBO?

199. Kakune MUKpOOpraHU3Mbl UCHIONIB3YIOTCS B OPOAUILHOM MIPOU3BOJICTBE? [1K-2
Kakne MUKpOOpPraHU3Mbl UCIIONIb3YIOTCS
B OpOAMIILHOM IIPOU3BOJICTBE?

200. Kykypy3a [IK-2
Kakoe chlpbe yallie BCero uCnoib3yercs
17151 TPOM3BOJICTBA ATAHOJA?

201. [B ueM 3akiitouaeTCsi MPEUMYILECTBO MuHIMH3ALUSA TOTEPD JIETYUYUX BELIECTB [1K-2
VCII0JIb30BaHUs 3aKPBITHIX CUCTEM B
OpOIMIHLHOM MPOU3BOJICTBE?

202. [Kak Ha3bIBaeTcs npouecc npespauieHus ([PepMeHTanus [1K-2
caxapa B CIIHPT I0JI J€HCTBUEM
TpOOKE?

203. |Kakas temneparypa ontuManbHa i (30°C [1K-2
IPOBEJICHUS CIIUPTOBOrO OpoXKeHUs?

204. |Kakyto poJib UTpatOT (hepMEHTHI B Karanu3upyroT XMMHUUYECKHE PEAKIINH [1K-2
nporecce OpoxKeHHs?

205. [Yro Takoe TBepaodazHas depmeHTaIys, TPU KOTOPO MUKPOOPTaHU3MbI pacTyT Ha TBEPAOM cyOcTpare ¢ [1K-2
dbepmenTanus? HU3KAM COJICp>KaHUEeM CBOOOHON BOJIBI.

206. |KakoBa onTHMajbHas KOHIICHTPAIUS 20%. TIK-2

caxapoB JUIsl OCYIIECTBICHHUS
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COUPTOBOrO OposkeHus?

207. |[Kakas remmeparypa Oparu Haubonee  |18-20°C. IK-2
OyaronpusATHA Ui COMPTOBOTO
OpoxeHus?

208. |[Kak BiuseT KOHUEHTpaLus CHMXKaeTcsi MHTEHCUBHOCTD OPOKEHHS. [K-2
HaKOIMBIIETr0ocs ATUIOBOTO CIIUPTA B
xo71e OposkeHus Ha Y3PPEKTUBHOCTD
TAaHHOTO Iponecca’?

209. [Kakue MUKpOOPraHU3MbI UCHIONB3YIOT B [MOJIOUHOKUCIIBIE OaKTEpUU IIK-2
KayeCcTBE MPOLYLIEHTOB MOJIOYHOMN
KHCIIOTHI?

210. |[lmst mpou3BOACTBA IE€CEPTHBIX BUH MOJIHOW 3PEJIOCTH UITU TIEPE3PENIHIM [IK-2
BUHOTPaJ COOUPAIOT B CTAJUU

YTOOBI ITOJIy4UTh OOJIee

CaxapuCTBIH COK U MEHBIIYIO
KHCJIOTHOCTb STOI.

211. [Kakue npeumyIiecTBa UMeeT [IpocTora 000pyAOBaHNs, HU3KHE SHEPro3aTPaThl, BHICOKAsI KOHLIEHTpALUs IPOIYKTa, [IK-4
TBepaodazHas pepmenTanus? MEHBIIUI PUCK KOHTAMHHAIUH.

212. [Kakue cyOcTpaThl UCHIOIB3YIOTCS B 3epHO, OTpyOHU, COJIOMA, OTIUIIKU, APYTUE CETbCKOXO03SIICTBEHHBIE OTXO/IbI. [IK-4
TBepaoda3Hoil pepmenTann?

213. |[Kakue npoayKThl MOXKHO Moay4yaTh ¢ |DepMeHThl, aHTHOMOTUKH, OPraHU4YECKHE KUCIOThI, apOMATHU3aTOPbl, KOPMOBBIE [IK-4
MOMOIIBIO TBEPI0(aA3HOM mo0aBKH.
dbepmenTanuu?

214. Yro Takoe 6uokatamn3? Vcnonb3oBanne (PepMEHTOB WM LENbIX KJIETOK JJISl KaTaliu3a XUMUYECKUX PeaKIuil. [IK-4

215. |Kakue npeumyIiecTBa UMeeT BbICOKasi CEIEKTUBHOCTD, MATKHE YCIIOBUS PEAKIIMH, YKOJIOTHYHOCTb, BO3MOKHOCTb I1IK-4

OroKaTa N3 epea TPATUITHOHHBIM

XUMHUYECKHM KaTalIn30M?

[IPOBEJCHUS PEAKLIUK B BOAHOM CpeEe.
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216. [Yto Takoe hepMEHTATUBHBIN Y cTpoiicTBO, UcTIONb3ytoiee (PePMEHT [Tl OTPEICICHUS KOHLIEHTPALIIH [IK-4
Guocencop? OIPEICICHHOrO BEIECTBA.
217. |Kak pabortaeT pepMeHTATHBHBII @depMEeHT B3aUMOJIEHCTBYET € ONPEAEIIEMbIM BEILIECTBOM, YTO IPUBOJUT K [1IK-4
OGuocencop? M3MEHEHMIO KaKoro-inbo napamerpa (Hanpumep, pH, asekrpuueckoro Toka),
KOTOPBIN PETUCTPUPYETCS YCTPOUCTBOM.
218. |[[me mpumeHstoTcs GepMEHTATUBHBIE (B MenuiuHe, MAIIEBOW MPOMBIIIIICHHOCTH, SKOJIOTHIECKOM MOHUTOPHHTE. [1K-4
OUOCEHCOPHI?
219. [Uto Takoe upstream processing B [ToArOTOBUTENBHBIE 3TAITBI OMOTEXHOJIOTHIECKOTO MPOIIECCa, BKITFOYAOIINE [1K-4
OGroTexXHOI0rUN? [IOATOTOBKY CBIPbsl, CTEPHIIN3ALNIO, KYJIbTUBUPOBAaHUE MUKPOOPIaHU3MOB.
220. |Kakue MeTobl UCIIOJIb3YIOTCS JUIsI Mexannyeckue (roMOreHu3alus, yiabTpa3ByK), G€pMEHTATUBHbIE, XUMHUUECKHUE. [IK-4
paspyieHus kieTok B downstream
processing?
221. [Yto Takoe apdunHas xpomaTorpadus? [MeTos OUMCTKU BEUIECTB, OCHOBAHHBIN Ha CEU(PUIECKOM B3aUMOJECHCTBUU C [IK-4
ITMraH0M, UMMOOMIIN30BaHHBIM HA HOCHUTEJIE.
222. |Kak MOKHO KOHTPOJIUPOBATh PerynspHblii MUKPOOMOJIOTHYECKHI KOHTPOJIb BO3/1yXa, 000pyA0BaHNUs, TUTATEIbHBIX [IK-4
CTEpHIIBHOCTh B OPOMIIBHBIX cpell, TOTOBOM MPOAYKIIHH.
MPOU3BOJICTBAX?
223. |Kakue CymiecTBYIOT METObI H3MepeHus ([ paBuMeTpruuecKuil (B3BEIINBaHUE), ONTHUECKUH (HederoMeTpus, [1IK-4
KOHIIEHTpaluu OromMacchl? CHEKTPO(OTOMETPHS ), MOJICUET KJIETOK MO MUKPOCKOIIOM.
224. [Uro Takoe xemocrar? bropeakTop 11 HENPEPBIBHOIO KYJIBTUBUPOBAHUS MUKPOOPTAHU3MOB € IIOCTOSIHHOU [IK-4
CKOPOCTHIO pa30aBieHUs
225. [Yro Takoe Typbunocrar? bropeakTop J1s1 HEIPEPHIBHOTO KYJIbTUBUPOBAHNUS, B KOTOPOM IIJIOTHOCTbH KJIETOUHOU [1IK-4

KYJBTYpPbI OIJIEP)KMUBAETCS HA TOCTOSTHHOM YPOBHE.
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226. |Kak BausieT neHOOOpa3oBaHHE Ha [IlenoOOpa3oBaHKE MOKET 3aTPYAHATh ra3000MEH, IPUBOINUTH K TOTEPSM IPOAYKTA, [IK-4
nporecc pepMeHTauu? KOHTaMUHAlIHU.
227. [Yro Takoe muodunuzanus u 3adeM oHa Jlmodunmsanus - cymka 3aMOpPOKEHHOTO MPOIYKTa B Bakyyme. Mcronb3yercst s [1IK-4
UCIIOJIb3YEeTCsl ISl KOHCEpBAaLH COXPaHEHMsI aKTUBHOCTH OMOJIOrMUYECKUX MOJIEKYT ((PepMEHTOB, aHTUTEI).
OMOJIOTMYECKHUX MpenapaToB?
228. [Yro Takoe epMeHTaTHBHAS KuHETHKA? [Pa3men OMOXMMUM, U3YHaIOUIHi CKOPOCTh (DePMEHTATUBHBIX peakiuil U (GakTopsl, HA [IK-4
Hee BIIUSIOIINE.
229. [Uto Takoe aHa’dpoOHas GpepMeHTanusa? |AHadpoOHas epMEHTAIUs — 3TO MPOIIECC MTPEOOPa30BAHUS CaXapoB B SHEPTHUIO Oe3 IK-4
MCIOJIb30BaHUS KUCIOPO/a, YaCTO ¢ 00pa30BaHUEM CIIMPTOB MJIM OPTraHUYECKUX
KHCJIOT.
230. |KakoBbl OCHOBHBIE 3TaIlbI IIpoOLIECCa OCHOBHBIE ATaITbl BKIIOYAIOT MOJTOTOBKY CyOCTPaTOB, MHOKYJISIHIO, (PEPMEHTALIUIO, [IK-4
bepmenTanun? cOopa NPOILYKTOB U OYUCTKY KOHEUHBIX MPOTYKTOB.
231. Kaxk Baxxen pH nis nponecca pH xpuTHUECKH BaXeH, TOCKOJbKY OH BIUSET Ha aKTUBHOCTh (PEPMEHTOB U [IK-4
bepmenTanun? PKU3HECTIOCOOHOCTh MUKPOOPIaHU3MOB; pa3Hble MUKPOOPTaHU3MbI TPEOYIOT
pa3IMYHBIX ypoBHEH pH i onTuMansHO#M paOoTHI.
232. [Kakue (pakTOpbl MOT'YT OKa3bIBaTh K (paxTopam oTHOCATCA TemmepaTypa, KOHIIEHTpalus cyocTpaTa, ypoBEHb KUCIOPO/Ia, [IK-4
BIMSIHAE Ha CKOpOCTh pepMeHTannu?  |pH v Hann4yre HHruOUTOPOB UM AKTUBATOPOB.
233. [Urto Takoe "ankorojpHas AJNKOrosibHasI (pepMeHTAIMs] — 3TO MPOLIECC, IPU KOTOPOM JPOACKU TPeoOpaszyroT [IK-4
bepmenTanus"? caxapa B aJIKOTOJIb M YTJIEKHUCIIBIN a3, IIUPOKO UCIIONb3YETCs B IPOU3BOJICTBE MHUBA U
BHHA.
234. |KakoBbI OCIEACTBUS HENMPABWIBHBIX  |HemnpaBuiibHBIE YCIOBHS MOTYT IPUBECTH K HU3KOMY BBIXOJly IIPOAYKTOB, [IK-4
YCIIOBUI A1t pepMEeHTALU? 00pa30BaHUIO HEXKEJIATEbHBIX BELIECTB U 3aTrPsI3HEHUIO MUKPOOaMH.
235. [Yto Takoe OMOPEKTOp M KaKOBa €T0 bropekTop — 3T0 yCTaHOBKa, B KOTOPOIl MPOUCXOIUT pepMeHTalus1, ooecreunBas [1IK-4

poib?

KOHTPOJIUPYCMBIC YCIIOBUS JJISI pOCTA MUKPOOPTaHM3MOB U IMPOU3BOACTBA
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[IPOJYKTOB.

236. [KaxkoBbl IpUMEpBI IPUMEHEHUS [TprMepbl BKIIIOYAIOT MMPOU3BOCTBO ChIpa, HOTYpTOB, THBA, XJIeba, a TaKxKe [1IK-4
(dhepMEeHTATUBHBIX TEXHOJIOTHH B TUIe? (00paboTKy (PYKTOB M OBOIICH.
237. [3auem ucnonn3yercs pepmentanusa B |[DepMeHTAIHS TO3BOJISET MPEoOPa30BBIBATH caXxap M MEJUTF0JIO3Y B OMOATAHOI, YTO [1K-4
IPOM3BOJICTBE OMOTOIIIMBA? SIBJISICTCS HKOJIOTUYECKU YUCTHIM aJIbTepHATUBHBIM HCTOYHUKOM 3HEPTUH.
238. |[Kakum 00pa3oM MOKHO YBEIMUYUTh Y BEIMYHUTD BBIXOJT MOXKHO ONTHMH3ALKEH YCIIOBHIA (hepMEHTAINU, HCIIOJIb30BaHHEM [IK-4
BBIXOJ] KOHEYHbBIX IPOAYKTOB? CHELMATU3UPOBAHHBIX IITAMMOB MUKPOOPTraHU3MOB U IPUMEHEHUEM METOJIOB
pEeKynepanuy MOJIEKYII.
239. [Yro Takoe (pepMEHTATUBHAA depMeHTaTUBHAs! MHKEHEPHUS - 3TO 00J1aCTh OMOTEXHOIOI MU, 3aHUMAOILAsCS [IK-4
MH)XeHepus? pa3paboTKOI U NpUMEHEHHnEeM (pepMEHTOB JUIsl pa3InYHbIX 1ieJei, BKIItoYas CO31aHue
HOBBIX (DEPMEHTOB, YIYYIICHHE CYIIECTBYIOIINX, UMMOOHIU3AINIO (PEpPMEHTOB U
pa3paboTKy (pepMEeHTATUBHBIX MPOIIECCOB.
240. | Kax cBs3anbl MmeTabonnyeckas MeTtabonnueckas HHXEHEPHUS 4aCTO UCII0JIb3yeT HHCTPYMEHTHI ()epMEHTATUBHOM [IK-4
WH)XeHepus U (pepMeHTaTUBHAs WH)KEHEPUU JUIsl TOCTH KEHUS cBoux lenedt. Hanpumep, moauduxanus pepMeHToB
WHKEeHepus? WM BBE/ICHNE HOBBIX (DEPMEHTATUBHBIX IyTEH B KIETKY MOKET ObITh HCIIOJIb30BaHO
U1 U3MEHEHUs MeTa0oIM3Ma U OJTYUYEeHUsI HYKHbBIX TPOAYKTOB.
241. |Kakum 00pa3oM OCYyIIECTBISETCS M3MepeHne TeMiiepatypbl U 1aBICHUS I1K-4
KOHTPOJIb 32 MPOIECCOM OPOXKCHUS B
3aKpBITON cucteme?
242. [KakoBa MakcuMaibHas KoHreHTpamus |12% T11IK-4
ATaHOJa, KOTOPY MOYKHO IOJIy4YHTh
[IPU CIUPTOBOM OpOKEHUU?
243. [Kak Biwmsiet ypoBeHbs pH Ha nponecc OntrManbHb pH 3aBHCHT OT BUIA IPOXIKEN [1IK-4
OpoxeHus?
244. [KakoBO OCHOBHOE Ha3HaUE€HUE KoHleHTpanus npoaykra T11K-4
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YCTAaHOBKH ISl AUCTHILISILIAU B
OPOIMITHLHOM MPOU3BOJICTBE?

245.

Kax onpenennTs Maccy JIpoxoKen Ha
3aMec oraphl WK TecTa?

KonuruecTBo IpoxoKei Ui 3aMeca TeCcTa UITU Olapbl PACCYUTHIBACTCS UCXOMS U3
3aJIaHHOTO KOJIMYECTBA MYKH, a TAKXK€ aKTUBHOCTH JIPOXOKer. poioku BHOCSTCS B
konuyecTBe 1-3% oT Macchl MykH

TIK-4

246.

[IprMeHeHre KakoTo mpenapaTa mo3BOJIHIIO0
YCOBEPIIIEHCTBOBATH TEXHOIOTHIO
KBaIIeHNs] 0€TTOKOUYaHHOM KamyCThl?

JlakToOakTepun

[1IK-4

247.

Kakune OakTepuy NCTIONB3YIOTCS B
POU3BOJICTBE TBEPABIX CHIPOB?

MOJI0YHOKHCIBIC CTPCHTOKOKKHA U MTPOIMMOHOBOKHUCJIBIC 6aKT€pI/II/I.

[IK-4

248.

[Ipu xakoM Ipoliecce MPOUCXOIUT
XUMIYECKOEe IMPEBPAIICHIE CaxapoB B
CIIUPTHI?

[pornecce pepmentanuu (OpoxxeHUE)

[IK-4

249.

Kakoli Bu OpoKeHHUS JIEKUT B OCHOBE
TCXHOJIOIWMH IMTPOU3BOJACTBA TAKUX
MPOJYKTOB Kak OOBIKHOBCHHAS U
MEUYHUKOBCKAsl MPOCTOKBAIIla, BapeHell,
psKeHKa, Horypt?

MoJI09HOKHCIIOE OpOKEeHUE.

[IK-4

250.

Kaxoe BimstHIE Ha BKyCOBBIE KaueCTBa
TOTOBBIX MOJIOYHOKHCIBIX MTPOYKTOB
OKa3bIBAIOT apoMaToOpa3yomme
CTPENTOKOKKH?

[IpusATHBIN apoMaT U BKYC.

[IK-4

251.

[lo kakuM mapameTpam OnpeessoT
OKOHYaHHe Mpoliecca CKBaIINBaHMsI?

[1o mmoTHOCTH CT'yCTKa U KMCJIOTHOCTH.

[IK-4

252.

Hogselimue TeXHOIOIMY MMO3BOJISONINE
YCKOPUTB IPOLECC IPUTOTOBICHUS IIUBA,
OCHOBAHbI HA UCIIOJb30BAHUM IS
HaHECEHUs MUBHBIX Ipoxokeil. brnaroxaps
9TOI MHHOBALMHM IIPOLIECC ITPOU3BOJICTBA
nuBa OBLI COKpAILleH C TPaAULHMOHHbIX 28-
30 gueii go 30-40 yacos.

CyOCTpaToB (ONMUIIKH EPCUKOBOTO JIEpEBa)

[IK-4

253.

Kaxne 6aKTepI/II/I NpuaarT rOTOBOMY

ApoMaTo0Opa3yoIue CTPENTOKOKKA

[1K-4
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KHCIIOMOJIOUHOMY IIPOAYKTY IPHSTHBIN
apoMaT M BKyc?

254.

Kak Ha3pIBaeTCs MPOIIECC OTACTICHUS

OTaHOJIa OT BOJLI ITYTEM lecr[apeHI/m?

JucTunnsmus

TIK-4
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