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AHHOTALIUA
y4e0HO-METOIMYECKOTO KOMILIEKCA TUCITATIITUHBI
«BBeneHre B OMOTEXHOIOTHIO U TPO(PECCHOHATIBHYIO IEATETLHOCTHY
Hamnpasnenue noaroroBku: 19.03.01 buorexnonorus
Oo6pazoBatenbHas nporpamMma: «IluieBas OMOTEXHOTOTHSY

Y4eOHO-MeToANYECKU I KOMILJIEKC JTUCIUTUTHBI «BBenenue B
OMOTEXHOJIOTHIO ¥  MPOGECCHOHANBHYIO NIEATEIBHOCTh»  pa3paboTaH IS
ctyneHToB _1 kypca mo HampaieHuto 19.03.01 «buotexHomorus» mnpoduib
noAroToBku «lIuieBas 6MOTEXHOIOTHS» B COOTBETCTBHE ¢ TpeboBanusimu OC BO
10 JTAHHOMY HaIlpaBJICHUIO U MOJO0KEHUEM 00 y9eOHO-METOINIECKUX KOMITIIEKCAaxX
JUCHUIUIMH ~ 00pa30BaTENIbHBIX  MPOTpaMM  BBICIIETO0  MPO(ECCHOHATBHOIO
oOpazoBaHus (YTBEPXKICHO MpHKa3oM u.0. pekropa IBDY ot 17.04.2012 Ne 12-
13-87).

HucnunnHa «BBegenue B OMOTEXHOJNOTUIO U MPOGECCHOHAIBHYIO
JEATEIHLHOCTHY BXOJUT B 0230BYIO YaCTh yU€OHOTO TUTaHA.

OO0masi TpyA0eMKOCTh OCBOCHMSI JMCIMIUIMHBI cocTaBisieT _ 144  wyaca.
Y4eOHBIM IIAHOM MPEAYCMOTPEHBI JICKIMOHHBIC 3aHATHsS (36 4acom),
nabopatopubie 3aHsaTus (_0  wacom), mpaktuueckue 3aHsATHS (36 yacom),
camocTosTenbHas padota crynaeHtra (36 wyac). JucumrinHa peanausyercs Ha
1 kypceB __1 cemectpe.

CopeprkaHve TUCIUTUTMHBI OXBATHIBACT CIICAYIONINI KPYT BOIIPOCOB!

— OOBeKTHI U ChIpheBas 0a3a OMOTEXHOJIOTHH;

— Texnonorust hepMeHTAITMOHHBIX TIPOIECCOB U (DEPMEHTHAS TEXHOJIOTHS;

— buoTexHon0THS B METUITMHE, IPOMBIIIIEHHOCTH M CEIbCKOM XO35HCTBE;

— MonekyIsIpHO-TCHETHYECKUE OCHOBBI OMOTEXHOJIOTMM M TCHETHYCCKOM
WHKXCHEPHH;

— JlocTrxeHus: COBpeMEHHOM OMOTEXHOJIOTHU U TeHETHUECKOU WHKEHEPHUH.

HMucuumuinHa «BBeneHue B OHMOTEXHOJIOTHIO U NMPO(ECCUOHATBHYIO
NESATETLHOCTHY JIOTUYECKH U COJIEPKATEeNIbHO CBs3aHAa C TaKUMHU KypcaMH, Kak
«OCHOBBI MHUILEBONH OUOTEXHOJOTUNY, «MukpoOuonorus», «depMeHTaTUBHAS U

MUKpPOOHAasi KOHBEPCUS», « XUMHUSI.



JlucuuiuiiHa  HampaBieHa Ha  (OPMHUPOBaHHE  OOIICKYJIBTYPHBIX H
PO eCCHOHATTBHBIX KOMIICTCHITUH.
V4eOHO-MEeTOINIECKHIA KOMIUIEKC BKITFOYAET B ceOsl:
— pabouyro MporpaMmy y4eOHOU AUCIUILINHEL,
— y4eOHO-METOAMYECKOEe  OOCCICYCHHE  CaMOCTOSITEIbHOM  PabOTHhI
oOy4aroruxcs (mpunoxenue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPUIIOKECHHE 2).
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ABSTRACT

Bachelor’s degree in 19.03.01 «Biotechnology»

Study profile Program «Food Biotechnology»

Course title: «Introduction to biotechnology and professional activities»

Basic part of Block, 4 credits

At the beginning of the course a student should be able to:

» the ability to use modern methods and technologies (including information)
in professional activities;

« hold the basic methods and techniques of experimental research in the
professional field; ability to carry out standard and certification tests of raw
materials, finished products and production processes;

* possession of experimental design, processing and presentation of the
results;

» the ability to participate in the development of technological projects in the
group of authors;

+ the ability to develop and implement normative documents on
standardization, certification of food products.

Learning outcomes:

OPC-7 ability to find and evaluate new technological solutions, implement
the results of biotechnological research and development;

PC — 9 possession of the basic methods and techniques of conducting
experimental research in their professional field.

Course description: Contents cover a range of issues related to the study of
biotech, chemical and biological processes, biotechnology equipment and the latest
achievements in the field of processing of plant and animal origin raw materials;
materials of lectures and practical classes include basic terms and concepts of

biotechnology processes for the production of useful substances by microbial cells.



Discipline "Introduction to Food Biotechnology" logically and meaningfully
related to such courses as "Chemistry", "Biochemistry", "Biology", "Fundamentals
of Food Biotechnology", "Microbiology", "Engineering enzymology".

Main course literature:

1. Golubtsova, Yu.V. Biotechnology of food raw materials and food
[Electronic resource]: a tutorial / Yu.V. Golubtsova, OV Krieger, A.Yu. Prosekov.
- Electron. Data. - Kemerovo: KemSU, 2017. - 111 p. - Access mode:
https://e.lanbook.com/book/103935

2. Evstigneeva, T.N. Biotechnological bases for processing food raw

materials [Electronic resource]: teaching aid / T.N. Evstigneeva, E.P. Suchkova. -
Electron. Data. - St. Petersburg: NRU ITMO, 2017. - 57 p. - Access mode:
https://e.lanbook.com/book/110436

3. Neverova O.A. Food biotechnology of products from raw materials of

plant origin [Electronic resource]: textbook / Neverova O.A., Gorelikova G.A.,
Poznyakovsky V.M. - Electron. text data. — Saratov: University education, 2014. -
415 p. - Access mode: http://www.iprbookshop.ru/4160.html. - EBS "IPRbooks"

4. Basic principles of processing raw materials of plant, animal,

microbiological origin and fish: method. directions for special students 240902
"Food Biotechnology" of all forms of training / comp. E.V. Makarova,
Vladivostok: Publishing House of the Pacific University of Economics, 2009. - 80
p. (10 copies) http://lib.dvfu.ru:8080/lib/item?id=chamo:356130&theme=FEFU

5. Krieger, O.V. Fundamentals of biotechnological processing of raw

materials of plant, animal, biological origin and fish. In 2 h. Part 1:
Biotechnological methods of processing raw materials of animal origin [Electronic
resource]: a tutorial / O.V. Krieger. - Electron. Data. - Kemerovo: KemSU, 2012. -
104 p. - Access mode: https://e.lanbook.com/book/4681

Form of final knowledge control: exam.
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AHHOTAIMSA

HucrunimHa «BBeneHne B OHMOTEXHOJIOTHIO M MPOQPECCHOHATHHYIO
JEeATEIIbHOCTEY BKIIIOYEHA B COCTaB 0a30BOM dYacTH IPOQeCcCHOHATBHOTO
(cnenmanbHOro) nukiaa HampasieHus moarotoBku 19.03.01 «buorexHomorusy,
OakanaBpckas rnmporpamma «llumieBast OMOTEXHOIOTHS .

OO6miast TpPyJI0E€MKOCTh OCBOCHHS JUCIHHUIUIMHBI COCTaBJIsSICT 4 3adeTHBHIC
enuHUIE, 144 gaca.

ConepxaHyue IUCIUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C
HM3yUYCHHEM OHOTEXHOJIOTHYECKUX, XUMHYECKUX M OHOJOTMYECKHX IPOIIECCOB,
OMOTEXHOJOTUYECKOTO 00OpPYAOBAaHUS M COBPEMEHHBIX JTOCTHXKEHHMU B 00JacTh
nepepadOTKH CHIPb PACTUTEIBHOTO U JKHBOTHOTO IMPOHCXOXKJICHHS; MaTepHasbl
JICKIIMOHHBIX M TIPAKTHYCCKUX 3aHITHI BKIIIOYAIOT OCHOBHBIC TEPMUHBI U TTOHSATHS
OMOTEXHOJIOTHH, TPOIIECCHI MOTYYEHHUS IMOJC3HBIX BEIIECTB C MOMOIIBI0 KJIETOK
MHUKPOOPTaHU3MOB.

HNucuuminHna «BBeaeHue B OHOTEXHOJIOTHIO UM MPOGECCUOHAIBHYIO
JeATEIIBHOCThY JIOTHUECKH W COACP)KATCIBPHO CBs3aHA C TaKMMH KypcaMH, Kak
«Xumusy, «buoxumusy, «buonorus», «OCHOBBI IHIIEBOH OWOTEXHOJIOTHNY,
«Mukpobunonorusy, « THxeHepHasS YH3UMOIOTHSD .

Ileab0 OCBOocHUS IUCHMIUIMHBI «BBelaeHWe B OHOTEXHOJOTHIO U
poEeCCHOHATTEHYIO IEATEILHOCTDY SBIISIETCS OCBOSHHE KOMILIEKCHOTO IMOIX0/a K
OpraHu3aiui  OMOTEXHOJOTHYECKUX  TMPOU3BOJICTB, IMOAPOOHOE  H3YyUEHUE
OMOTEXHOJIOTUYECKHX MPOIIECCOB B 00JIACTH MUIEBON OMOTEXHOJIOTHH.

3amayamMm JUCHUILIMHBIL SBJISIOTCS:

® W3y4YCHHEC HAyYHO-TCXHMUYECKOW WH(POPMAIUHA, OTECYCCTBEHHOTO U
3apyOEKHOTO OMbITa B chepe OMOTEXHOTOTHIECKUX TTPOU3BOICTB, OMOTEXHOIOTUN
MTUIIEBBIX MMPOTYKTOB;

® OCBOCHHME MNPUHIUIIHAIBHBIX CXEM peaau3alui OMOTEXHOJOTHUUECKUX

npouecCcoB, U3y4YCHUC CTaI[I/Iﬁ IMpOUCCCOB, NX HAYYHBIX OCHOB.



JUis yCHEIHOro M3y4eHus JUCHUILIMHBI «BBeneHne B OMOTEXHOJOTUIO U
npo(EeCCUOHATIBHYIO  JI€ATEIBHOCTE» Y  OOydalolluMXcsl  JIOJDKHBI  OBITh
c(OpMUPOBAHBI CIEAYIOLIUE MPEABAPUTEIHHBIC KOMIICTCHIINH:

* CIIOCOOHOCTh HUCIMOJIb30BaTh COBPEMEHHBIE METOJbl U TEXHOJIOTMH (B TOM
yuciie ”HGOPMAIIMOHHBIE) B MPO(ECCUOHABHOMN 1eATeIbHOCTH,;

*BJQJICHUE  OCHOBHBIMH  METOJaMM M  OPUEMAMH  [POBEACHUSA
HKCIEPUMEHTAIbHBIX MCCIEIOBaHUN B CBOEH MpodeccuoHalbHON o00sacTy;
CIIOCOOHOCTh MPOBOANTH CTAHAAPTHBIE M CEPTU(PHUKAIMOHHBIE UCTIBITAHUS CHIPbS,
IOTOBOM IPOAYKIHHA U TEXHOJIOTUYECKUX MPOLIECCOB,;

e BJIQJICHUE IUIAHUPOBAHUS SKCIIEPUMEHTa, O0OpabOTKM U MpeACTaBICHUS
ITOJTyYEHHBIX PE3YJIbTATOB;

* CIIOCOOHOCTh Yy4acTBOBaTh B pa3pabOTKE TEXHOJIOTMYECKUX IPOEKTOB B
COCTaB€ aBTOPCKOTO KOJUIEKTHBA,

* CIIOCOOHOCTh pa3paldaThiBaTh M BHEIPATH HOPMATHUBHYIO JOKYMEHTALIMIO
10 CTaHAApTU3aLUH, CepTUPUKALNN TUIIEBON TPOAYKIIUH.

B pesynprare wW3yuyeHUs JAHHOM JUCHUIUIMHBL Yy  0OydYaroumuxcs

dbopMupyroTcs  cleayromue NpodecCHOHANIBHBIE KOMIICTCHIIMH  (2JIEMEHTHI

KOMITIETCHITUH).
Koxa u popmyinposka Aransl (OPMUPOBAHUA KOMIIETEHIHU
KOMIIETEeHIHH
OIIK-7 crioco6HOCTRIO | 3HaeT pe3yJIbTaThl COBPEMEHHBIX JOCTHKEHHH HAyKH W
HaXOJUTh U OLIEHUBATH TEXHUKA B cdepe MHIEBBIX TEXHOJIOTMH MU
HOBBIE OMOTEXHOJIOTHH
TCXHOJIOTNHCCKIE Vmeer BOCIIPUHUMATh W OPHMEHATH B  [PAKTHYECKON
PCIICHU, BHEPATDH JEATENLHOCTH  COBPEMEHHBIE  HAYYHO-TEXHUUYECKHE
PE3yIIBTATRI JIOCTUIKEHHS, BHEAPATh PE3yJIbTaThl MCCIIEA0OBAHUN B
OuoTexHosIor MHCCKIX obnactu MUIIEBON OMOTEXHOJIOTHH B
HCCIIENOBAHNH 1 IPOM3BOICTBEHHBIN MPOLIECC
pa3paboTok
Brageer | COCOGHOCTBIO BOCIPUHMMATh ¥ HCIOJb30BaTh B
IPOM3BOJICTBEHHON MPAKTUKE COBPEMEHHBIE HAYYHO-
TEXHUYECKUE JOCTHKEHUS u pe3yJbTaThl
UCCIIEIOBAaHUN B cepe MUIEBON OMOTEXHOIOTHU
[1K-2 cnocoOHOCTBIO K | 3HAeT - OCHOBHBIE TpeOOBaHHUS, TpEAbABIAEMblE K
peanu3saiyu u peausalu M YIPaBIEHHIO OMOTEXHOJOIUYECKMMH
YIPABIEHUIO IPOLIECCAMH TIPH TIPOU3BOJICTBE PHIOHBIX MPOIYKTOB;
OMOTEXHOJIOTHYECKMMH - NpaBWia  peaju3aldd W yOpaBJICHHs
npoleccaMmu GHOTEXHOJIOTUYECKUMH npoleccamu npu
npodecCHoHaTLHON IPOM3BOJICTBE PHIOHBIX MPOLYKTOB;




obnactu - CrHocoObl KOHTPOJSI pealu3allud M yIpaBJICHUS
OMOTEXHOJIOIMYECKUMHU poueccaMu pu
MIPOU3BOJICTBE PHIOHBIX MTPOITYKTOB.

Ymeer - 00OCHOBBIBaTh M KOHTPOJHMPOBATH IapaMeETpPhI
peanu3aluy M YIpaBlIeHUs OMOTEXHOJOIMYECKUMHU
poleccaMy MPH MPOU3BOACTBE PHIOHBIX MPOIYKTOB;
- OpPraHU30BBIBATH u OCYILIECTBIIATh
IIPOU3BOJCTBEHHBI KOHTPOJb HAJ pealn3auuesd u
yIpaBlIeHUEM OHOTEXHOJIOIMYECKMMH IPOLECCAMU
IIPU IPOHU3BOJICTBE PHIOHBIX MPOYKTOB;

- COBEPIUEHCTBOBATb OCHOBHBIE METOIbl U IPUEMBI
peanu3ali M YIpaBICHHS OHOTEXHOJOTHYECKUMHU
IIpoLeccamMy Ipy IPOU3BOACTBE NIPOILYKTOB.

Bnageer - HOPMAaTHUBHO-TEXHUYECKUMHU JIOKYMEHTaMHU,
HOpPMaMu M TIPaBUJIaMHU IIPOBEIEHUS pean3allid U
yIpaBieHUsI OMOTEXHOJIOIMUECKUMHU TIPOLIEcCaMu MPU
IIPOM3BOJICTBE PHIOHBIX TPOAYKTOB;

- OCHOBHBIMM METOJAAMHM U IpUEMaMHU IIPOBEICHUS
peanu3alMy M YIpPaBICHHUs OHOTEXHOJIOIMYECKHMHU
IIPOLIECCAMM IIPH IIPOU3BOJCTBE IIPOILYKTOB.

I[JUI (1)OpMI/Ip0BaHI/IH BBIIIICYKA3aHHBIX KOMHGTGHI_[I/Iﬁ B paMKaX OUCHHUILIINHBI

((BBGI[GHI/IC B IIHMIICBYIO OMOTEXHOJIOTHIOY IMPUMCHAIOTCA CIACAYIOIIHNC MCTOAbL
aKTHUBHOTO/ HHTCPAKTUBHOT'O o6yquH51: JICKIUA-TUCKYCCHA, prrJ'IBIf/'I CTOJI,

ACJI0OBaA urpa, MCTo aHalin3a KOHKPCTHLBIX ITPUMCPOB.

|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

Pasznen |. Ilpeamer u 3amaum OuorexHosiornu. TeopeTnyeckne 0CHOBBI
ouorexHosorum (12 yac)

Tema 1. OO0beKkTbl OMOTEXHOJIOTHHM. XHMMHUYECKMH COCTAB KMBbBIX
opraHu3moB (4 yac)

Knerkn (akapuoThl, MPOKAPUOTHI, DYKAPHOTHI), BUPYCHI, OaKTEpHH,
rpulbl,  pacTeHHs, JKMBOTHBIE KaK  OOBEKTHl  OMOTEXHOJIOTHH.
®dusnosiorndeckue  (GYHKIUA  BAXKHEUIIUX  XUMHUYECKHUX  DAJIEMEHTOB.
XUMHUYECKUH COCTaB KJIETOK J>KMBBIX OpPraHU3MOB. OJIEMEHTbl NUTAHUSA
KJIETOK  JUId OMOTEXHOJOTMYECKOTO IIPOU3BOJICTBA. CyOctpatsl,

HCIIOJIb3YCMBIC B OMOTEXHOJIOTHYECKOM IIPpONU3BOJICTBC.



Tema 2. ®@epmenTanuoHHble mpoueccbl. KyJbTUBHPOBaHUE
OMOTEXHOJIOrHYeCKNX 00beKTOB (4 yac)

Cpenpl, TmpenHa3Hadyaemble Uil (PEPMEHTAIIMOHHBIX ITPOIIECCOB.
OCHOBHBIE XapaKTEPUCTUKU W KIacCU(UKAIUs MPOLECCOB (pepMeHTaluu.
buopeaktopel. OTKpBITBIE W 3aMKHYTble (DEPMEHTAIIMOHHBIE CHUCTEMBI.
MacuirabupoBanue (pepMeHTAMOHHBIX MpoleccoB. Crenuain3upoBaHHbIC
dbepMeHTaIlMOHHBIE TIPOIeCChl. BrIpamuBanue KyJbTyp JKUBOTHBIX U
pPaCTUTENBHBIX KJIETOK. Il00OYHBIE TMPOAYKTHI MPUPOJHBIX CHIPHEBBIX
MaTepUaAIOB KaKk OMOTEXHOJIOTMYECKOE ChIPhE.

Tema 3. Jlekmus-guckyccuss (MAO): «bBHOTeXHOJOTHYECKOE
NPOU3BOACTBO 0eK0B. OTaeIeHHe, 0UYHCTKA U MOAUUKAIUS MPOAYKTOB» (4
yac)

[IpousBoactBo  MukpoOHoro  Oenka.  CojaepkaHue  HE3aMEHHMMBIX
aMUHOKHCIIOT B  Oelkax pa3Horo mnpoucxoxiaceHus. KoHeuHble 3Tarbl
OMOTEXHOJIOTMYECKOT0 MNpou3BoAcTBa. OYHMCTKA LEIEBOr0 MNPOayKTa. MeToabl
otneneHus ouomaccel (doranus, GUIbTpaKs, HEeHTpUPyTUpoBaHue). MeToabl
paspyiieHuss KJIeTOK ((pu3uueckue, XUMUYecKue, (hepMeHTaTUBHbBIE). MeTosbl
OTHEJICHUS M OYUCTKU IEJEBBIX NPOAYKTOB (OCaXJIEHUE, SKCTPAKIHUS, BUIbI
aacopouuu). MeToapl KOHIIGHTPUPOBAHUS MpoJayKTa (0OpaTHBI  ocMoc,
yIbTpapuIbTpalis, BbIIApHBaHWe). MeToasl  00€3BOKMBAHUSA  MPOIYKTA.
Mopauduxanus 1 cTabuiIM3anus NoJIy4eHHBIX MPOIYKTOB.

Pasgen Il. IIumeBble 100aBKM W MHIPEAHEHTbl KAK HPOAYKTHI
ounorexnoJiorum (12 gac.)

Tema 1. Jleknusi-muckyceusi (MAO): BHOTeXHOJIOTHYECKOe
NMPOU3BOJACTBO BeHIECTB M COCJAMHEHHWIl, MCHOJb3yeMbIX B NHIIEBOH
NpOMbINLIeHHOCTH (4 yac.)

[TosmyyeHne aMHUHOKHUCIOT, IMOAKUCIUTENICH, MOACIACTUTENEH, MUIIEBBIX

KUCJIOT (YKCYCHOM, JMMOHHOHM, sO0JOYHOM, TJIFOKOHOBOW M acCKOpPOMHOBOW),



yCWIMTENe  BKyca, KUPOB, Macer, BUTAMHHOB | MUTMEHTOB
OMOTEXHOJIOTMUYECKUMU CIIOCO0aMHU.

Tema 2. Jlekuus-guckyccuss (MAO): «Ilosyyenue (epMeHTHBIX
npenapaToB M UX NMPUMeHEeHNe B MUIIEBOI MPOMBINILIEHHOCTH» (4 yac)

[lonsite ¢depmeHTHl U (EpMEHTHBIE TMpenapaTthl U HX XapaKTEPUCTHUKA.
Ctpoenue u OCHOBHBIE Kiacchl pepMeHTOoB. [lomyuenue pepMeHTHBIX MpenapaToB
U3 ChIPbSl PACTUTENHLHOTO NPOUCXO0kaeHus. [lonyyeHue pepMeHTHBIX penapaToB
U3 CBIPbSl KUBOTHOTO IpoucxoxjeHus. [loayuenue (hepMEHTHBIX MpenapaToB C
IOMOUIbI0  MHUKpOOpraHu3moB. HomeHknarypa  MHKpOOHBIX  (PEPMEHTHBIX
npenapatoB.  [IpumeHeHne  ¢GepMEHTHBIX  MpenapatoB B IHUIIEBOU
IPOMBIIIIEHHOCTH.

Tema 3. [losryueHne 6momMaccbl MUKpoopranuzmoB (4 gac)

[Tonyyenue OMoMaccbl MHKPOOPTraHM3MOB B KaueCTBE HCTOYHUKA Oelka.
[Ipon3BoacTBO  XJEOOMEKAPHBIX JAPOXKEH W WX OIKCIeprusza. [ 'paHuilbl
IPUMEHEHUsI OMOTEXHOJIOTMH B MULIEBOM MPOMBIIIJIEHHOCTH.

Paznen |11. BuoTexHoJiorusi B muieBoii mpomMbinuieHHocTH (12 gac)

Tema 1. Jlekmus-guckyccuss (MAO): «CoBpeMeHHOE COCTOSIHHME
NUIEeBO OHoTexHooruu» (4 yac)

'enetnueckn  MoAM(PUUUPOBaAHHbIE HMCTOYHUKM nuiIH. ChegoOHbIe
BOAOPOCIIA. MHKpPOOPraHU3Mbl, MCIOJb3YEMbIE B NHUIIEBON MPOMBILIECHHOCTH.
[IpumeHenue  mNUIIEBBIX ~ J100aBOK W HHIPEIMEHTOB,  MOJYYEHHBIX
OMOTEXHOJIOTMYECKUM Ty TEM.

Tema 2. IlumeBass OHOTEXHOJIOTMS TPOAYKTOB M3  ChIPbS
PACTUTEJIBLHOTO MPoucxoxaeHus (4 gac)

buotexHonorus B OpoIniIbHBIX MPOU3BOACTBAX (IIPOM3BOJICTBO NMUBA, BUHA,
cnupTta, cuapa, ykcyca). [Ipumenenue depmMeHTOB npu BbIpaOOTKE (PYKTOBBIX
cokoB. XieOomponyktel. KoHcepBupoBaHHBbIE OBOUIM. MUKpPOMULETH B
IIPOU3BOJICTBE MPOJYKTOB PACTUTEIBHOIO MpoucxoxkaeHus. [IponykTel ruaponmnsza

Kpaxmalia.



Tema 3. IuueBasi GMOTEXHOJIOTUSI MPOAYKTOB W3 ChIPbsl KHBOTHOTO
npoucxoxxaenns (4 uac)

BroTexHOI0rHs MOJIOYHBIX HMPOAYKTOB (ITOJydYeHHE ChIpa, HOrypTa, Macia,
COpO’KEHHOM MaxThl, CMETaHbI). BHOTEXHOIOTHYECKHE MPOIIECCH B MPOU3BOJICTBE

MSCHBIX U pBI6HBIX IMPOAYKTOB.

1. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTH
KYPCA

Ipakrnueckue 3ansiTus (36 yac)

3ansatue 1. Kpyrasiii cton (MAQ) nmo Teme: «JIeMeHTBI, CJIaralwiime
OMOTEXHOJIOTHYEeCKHe mpotecchl» (4 yac)

Bomnpockl, BeIHOCUMBIE Ha 00CYKIEHUE:

1. buonoruyeckue areHThl, KIIACCUYECKUE U HETPAJAUIIMOHHBIE.

2. MUKpOOpraHU3Mbl Pa3IUYHBIX CUCTEMATHYECKUX TPYNI U MPOIYKTHI,
MOJTy9aeMbI€ C X TIOMOIIIBIO.

3. HeoOxomuMble  iis  KyJbTHBUPOBAaHUS ~ OWMOJOTHYECKHUX  areHTOB
KOMITOHEHTHI THTATEILHON Cpenbl (MPeACTaBUTh B BHJAE TaOIMIIBL: CyOCTpart-
OMOTEXHOJIOTHYECKHUI areHT-TIPOIyKT).

4. dakTophl, BIMUSIONIME HAa POCT M PAa3BUTHE MHUKPOOPTaHU3MOB TIPH
KYyJIbTUBUPOBAHUH.

5. Cxema anmapara Jyisi aHa3pOOHBIX MPOIECCOB.

6. Knaccudukamus pepMeHTEpOB M0 c1oco0y BBOJIA SHEPTHUH.

7. CXeMbl yCTpOMCTBa anmapaToB JJIsl a9pOoOHOM TIIyOMHHON (DepMEHTAIUH.

8. ['pynmnsl IpoAyKTOB OMOTEXHOJIOTMUECKHUX MPOIIECCOB.

JItst yaacTust B 00CYKJICHHH TEMbI KPYTJIOTO CTOJa CTYICHTHI JTOJKHBI OBIThH
O3HAKOMJICHBI C OCHOBaMH OMOTEXHOJIOTHH, CYThIO IMpoIiecca KyJIbTUBUPOBAHUS
MUKpPOOPTaHU3MOB, a TAaK)K€ YCTPONCTBAMH aIapaToB s (hepMEHTUPOBAHUSI.

[IpoBeaeHne Kpyriaoro croja HampaBlIeHO Ha 3aKpelvieHue 3HaHWi,
MOJIyYCHHBIX CTYJCHTAMH, a TaKXe YyMEHHE BECTH [UCKyccuro. B xome

IMPOBCACHUS KPYTJIOro CTOJIa CTYACHTBI COCTABJIIAIOT ABC CXCMbI U Ta6J'II/IHy.



3ansTue 2. Opranu3anusi OHOTEXHOJIOrHYecKoil JadopaTopun (4 yac)

Borpocsl, BeIHOCHMBIE HA 00CYXKICHHE:

1. Onwucanue ycTpoilcTBa OMOTEXHOJIOTMYECKOW J1abopaTopuu, MEpPeUyeHb
00s3aTeNIbHOTO O0OpYAOBaHUS, MaTEpPHUANIOB, PEAKTUBOB U MPUHAICKHOCTEH
(mpe3enTarus).

2. OcBoeHue TMPUHIIUAIIOB pabOThl AaBTOKJIABA, CYIIMJIBHBIX IKa(dOB,
JTUCTUILIATOPA.

3. Crepunuzanus NoCyabl.

4. XpaHeHue moCy/Ibl.

3ansTue 3. [IpuroroB/jieHue NUTATEJbHBIX CpPeld AJsl KYJIbTUBUPOBAHUSA
KJIeTOK IN Vitro (4 gac)

1. B xumuyeckuil cTakaH €eMKOCTBIO 2 J1 ToMecTuTh 20 I caxapo3bl, JOJIUTh
JTACTUUIMPOBAHHOW BoAoM 10 400 MJI U pacTBOPUTE.

2. JlobaButh Kk pacTBOpy caxapo3sl S50 MJI MaToO4HOro pacTtBopa
Makpocosei, 1 M MUKpocoJiel, 5 M XenaTa xejes3a, S MJI XJIOPUCTOTO KajbIIusl.

3. IlpurotoBuTh arap: HaBeCKy 7 T IOMECTHTh B CTaKaH U 3aJUTh BOJIOH 10
200 mu1, pacTBOPHUTH, HArpeBasi Ha TUIMTKE WM Fa30BOM TOPEJKE, MPH MOCTOSHHOM
MOMEIIMBAaHUU. ['0TOBBIN arap JOJUTH K PaCTBOPY COJIEH.

4. IlurarenpHyl0 cpely JOBECTH JO HyxXHoro oovema (1 1)
nucTUIMpoBanHo Bomou. M3meputrs pH cpensi: ecnu pH mpesbimaer 5,5-6,0
no0aBuTh Heckonbko Kanenb 0,1 H HCI, ecmu Hmxe storo 3uauenus — 0,1 1 KOH.

5. ToroByro muTaTeIbHYIO Cpeay pasiauTh B mpobupku Ha 1/3 oObema,
3aKpBITh MPOOUPKH BATHBIMH MPOOKAMHU, TTOMECTUTh TPOOUPKHA B METATUTUYECKUE
IITaTUBBI.

6. IlraTuBbel ¢ MpoOMpPKaAMU 3aBEPHYTH B MEIIIOPaHOBYIO Oymary (4ToObI B
aBTOKJIaBE HE OTKPBUIUCH POOKH).

/. llomecTuTh  IUITATUBBI  C npoOupkamMu B aBTOKJIAB U
IPOABTOKIABUPOBATh.

3ansaTue 4. Cnoco0bl cTepUIH3AIMHA B OHOTeXHOI0rnu (4 Jac)

Bompocsl, BeiHOCHMBIE HAa 00CYXKIeHUE:!



1. IlonroToBKka TMOCYIbl W Cpel K CTEpHIM3alud. MeTaTndecKue
WHCTPYMEHTHI 3aBEPHYTh B IUIOTHYIO Oymary W IMOMECTHTh B CYIIWJIBHBIN HIKad
st crepunm3anuu cyxuM sxkapom npu t = 170-200 °C B teuenue 2 yacoB. Yamkn
[leTpu, mTaTuBBl ¢ TMPOOMPKAMH, 3aMOTHCHHBIMH IUTATEIBHON Cpenoi, Barty,
Mapitio, GUIBTPOBATBbHYIO0 OyMary, KOJObI C TUCTUINIMPOBAHHOM BOIOH (3aKpBIThIC
b 0oIproit) 3aBepHyTH B MEJTOPAHOBYIO OyMary v MOMECTUTh B aBTOKJIAB.

2. ABTOKJIaBUpOBaHUE. ABTOKJIaB MPUBECTH B pabodee COCTOSIHHE: 3aKPHITh
IUIOTHO KPBIIIKY, BOAY 3aJUTh A0 METKH. BKIIOUWTH aBTOKJAB, JaBIICHHE Mapa
noBecTd A0 MeTku 1,2 atMm. (B mapoBoil Kamepe), 3alojJHUTh I[apoM
CTEpUJIM3AIIMOHHYI0 KaMepy, BBITECHUTh KOHJEHcCAaT B TedeHuu 10 MUHYT, Mpu
ATOM JIaBJICHUE Mapa B CTEPHIM3AIMOHHON KaMepe MOJDKHO ObITh Ha ypoBHE 0,1—
0,2 atm. [loBecTu naBieHUE B CTEPUIM3ALMOHHON Kamepe 10 1 aTM., BKIIIOUUTH
aBTOMATHYECKUA pPEeXUM. ABTOKIaBupoBaTh 20 MHMHYT IIpU JaBJICHUHA B
CTepUJIM3allMOHHON Kamepe 1-1,2 atm.

3. OTKJIIOYUTh aBTOKJIaB, BBITECHUTh MMap M3 O0EUX Kamep JOBECTH
nasiieHue 110 0 atm.

4. TIpoaBTOKJIaBUPOBAHHBIE MaTepuajbl TEPEHECTH B JIA0OPATOPUIO W
MOMECTUTH B MIKA(bI UM HA CTEIUIAXKH.

3anatue 5. Kpyrawiii cron (MAO) no Teme: «IIpoMblnuienHoe
KyJIbTHBHPOBaHHE MUKPOOPranuzMoB» (4 yac)

Bomnpockl, BBIHOCUMBIE Ha 00CYK/IEHUE:

1. OcoOeHHOCTH ~ TEXHOJOTMM  MPOMBIIUICHHOTO  KYJbTUBHUPOBAHUS
MHUKPOOPTAaHU3MOB.

2. Bo3aMoxHBIE 11e5IeBbIe TPOAYKTHI KyJIbTUBUPOBAHUS MUKPOOPTAHNU3MOB.

3. Crioco0 KynbTUBUPOBaHUS, HaubOOIEe MIUPOKO MPUMEHSIONIMICST B
HACTOSIIEE BpeMs B TPOU3BOJICTBE OOIBIIMHCTBA MPENapaToB.

4. Cxema kjaccuukanuu crnocoO0OB U TMPOLECCOB KYJIbTUBUPOBAHMS
MUKPOOPTaHU3MOB.

5. TexHONMOTHYECKUIA IPOIIECC r1yOMHHOTO BBIpAIUBAHUS

MHUKPOOPTaHU3MOB. biok-cxemMa TEXHOJOTMYECKOIro Imponecca FJ'I}’6I/IHHOF0



BbIpAIllUBaHUsI MUKPOOPTaHW3MOB B peakTopax ((pepmeHTepax), BKIIOUas BCe
ATAIlbl ¥ ONEPALNH, IPOBOIUMBIE HA KAXKOM U3 HHX.

6. [lepuognueckue ¥ XEMOCTaTHBIE  CHCTEMbl  KyJIbTHBHPOBAHUS
MHUKPOOPTaHU3MOB.

/. ®aza pocta MHUKPOOHOH NOMyJSUMH, B KOTOPOH NpPENNOYTHTEIIbHEE
0oTOMpaTh KyJIbTYpPbl MUKPOOPTaHU3MOB JIJIsl U3TOTOBJICHMS psAJia OMOMpEnapaToB.

JIiist yyacTusi B 00CY>XJI€HUH TEMbl KPYTJIOTO CTOJA CTYJEHTHI 10KHBI OBITh
O3HAKOMJIEHBI C OCHOBaMHU OMOTEXHOJIOTHH, CYThIO IpoOIecca KyJIbTUBUPOBAHUS
MHUKpPOOPTraHU3MOB, a TAK)K€ YCTPONUCTBAMH aIapaToB i PepMEHTUPOBAHUS.

IIpoBeneHre Kpyrjioro CTojla HANpPaBJICHO HAa 3aKpEeIUICHUE 3HAHUU,
ITOJTYYEHHBIX CTYyJACHTaMH, & TAK)KE YMEHUE BECTHU TUCKYCCHUIO.

B xozne nposeneHus Kpyriaoro CTojia CTyIEHTBI COCTABIIAIOT ABE CXEMBI.

3ansTtue 6. lenoBas urpa (MAO) Ha Temy: « MHHOBaAaIMOHHbIE METOABI
onorexHoJorum» (4 yac)

Crynentam mpepiaraerca c)OpMyJIUpoBaTh OCHOBHBIC HaIlpaBlCHUS
pa3BUTHSL M METOJbl OMOTEXHOJOTUHU, KOTOPHIE MOTYT OBITb MPUMEHEHBI MJIs
pelieHust npo6ieM pa3InYHbIX OTpACIeil MPOMBIIUIEHHOCTH.

JIist mpoBeieHus 1€JI0BOM UTPhI CTYACHTHI JIOJKHBI ObITh O3HAKOMIIEHBI C
OCHOBHBIMU TMOHSTUSMH OUOTEXHOJOIMHU, CYThIO MPOLECCOB (hepMEeHTaluH,
OCOOECHHOCTSIMHU POCTa U Pa3BUTUSI MUKPOOPTraHU3MOB, HCIIOIb30BaHUs (PEPMEHTOB
B TEXHOJOTMM TIOJYYEHHs] PA3JUYHBIX BELIECTB, a4 TAKXKE CTaHAApTaMu U
HOpMATHBaMH, TMPEABSIBISIEMBIMH K KadeCTBY MPOAYKTOB TMepepaboTKH,
HOPMATHBHO-TIPABOBOM JTOKyMEHTAaIlueid B 0OJIACTH HCIOJIb30BaHMS TEHHO-
MOAU(PUIUPOBAHHON MPOTYKIIUH.

CtyneHTsl qensTcs Ha Tpy pabovuX TPYIIIIbL:

1. HoBatopsl.

2. Kputuku.

3. Cynbu.

CtyneHThl NOKHBI BBIOpaTh MPOOJEMHYIO CHUTyallMi0 B CBOei paboueit

rpynme 1 pa3padoTaTh KOMILIEKC MEP MO PEIICHUIO MTPOOIEMBI.



JIns npoBeneHUsT AENOBOM WIPhl CTYIAEHTHl JOJKHBI TPEIBAPUTEIBHO
O3HAKOMUTHCS ¢ UH(MOpMaIueli 00 OCHOBHBIX HAaIpPaBICHUAX TOCYIAPCTBEHHOMN
OIOPKETHOM M HaJOTOBOM MOJMUTHUKH. [Ipennaraemple CTyJeHTaMU MEphI JTOJKHbI
BBIXOJIUTh 3a ee¢ mpenenbl. MHbOpMAIMOHHON OCHOBOM il TMOATOTOBKH K
3aHSTHIO SBIISFOTCS:

1. ®enepanbubiii 3akoH OT 05 urons 1996 r. Ne 86-D3 «O rocynapcTBeHHOM
pEeryaupoBaHuy B 00JaCTH T€HHO-UHXEHEPHOM A TEIIbHOCTI

2.3axkon P® ot 07 deBpans 1992 r. Ne 2300-1 «O 3ammre mpas
MOTPEOUTENECH.

3. Crarpa 8.5. Kogekca 00 agMUHHCTpaTHBHBIX IpaBOHapylieHusix PO,
IpeayCMaTpuBaollas OTBETCTBEHHOCTb 32  COKPBITUE WM  HCKaXEHUE
HKOJIOTUYECKON MH(OPMALINY.

4. MexiyHapOoJHble TOKYMEHThI 10 CTaHAApTHU3aLUU IPOJOBOJIbCTBEHHBIX
TOBApOB,  pa3pabaTeiBaeMblx U  mnpuMeHseMbix  Kommuccueir  «Kopjekc
AJIIMEHTApUYC».

5. T'OCTwo1 PO.

JlenoBast Urpa NpOBOAMUTCS B TPH dTala:

1. Crynentsl mnepBoid  paboueid rpynmnbl  (GOPMYIHMPYIOT HJIEU 1O
UCIIOJIb30BAaHUIO OMOTEXHOJIOTH B OyayllleM Npe3eHTYIOT HX Mepel ApyruMu
rpynnamu. Llens maHHOW TpyMIibl — MPENJOKUTh KaK MOXKHO OOJIbIlIe WJIEH T10
MPUMEHEHUIO METOJI0OB OMOTEXHOJOTMU B CAMBIX Pa3IUYHBIX OOJACTAX >KU3HU
YeJIoBeKa: MEIULIMHE, TEXHOJIOTHIX MepepadOTKH, SKOJIOTUH, IPOMBIIIEHHOCTH U
Ap.

2. CtyeHTbl BTOPOM TpyMIbl MPUBOJAT JOBObI, HApPaBICHHbIE MPOTHB
BHEJIPEHUSI MNPEJIOKEHHBIX MJAEW, NPHUBOAS  ONPEIACICHHBIE apTryMEHTHI.
OOcyknaeTcsi  pealMCTUYHOCTh  MPEMJIOKEHHBIX MEp, HUX  COOTBETCTBHE
MOCTABJICHHBIM 33Jja4aM, BOCTPEOOBAHHOCTh Ha PHIHKE, OLIEHUBAETCS BO3MOXHAsS
Harpy3ka Ha DKOCHUCTEMBI U 3JI0POBbE YEJIOBEKA, COOTBETCTBUE HOPMATHUBHO-
IIPABOBBIM AKTaM.

3. Crynentsl TpeTheld paboueld Tpynmbl  OIECHUBAIOT  CTETCHb



MEPCIEKTUBHOCTH MPEIJIOKEHHBIX MEPBOUM IPyNIION UAEH C YUETOM KPUTHYECKHUX
3aME€YaHU BTOPOM T'PYIIIIbI.

ITockonbKy nAenoBass uUrpa HPOBOJMTCSA B pPaMKaxX JBYX aKaJAEeMHUYECKHUX
4acoB, IPEABAPUTEIBLHOE 3aIAHUE CTYACHTHI IMOJTYYAOT JO €€ MPOBEACHUS.

3ansatue 7. Kpyrasiid cron (MAQO) no teme: «TexHOJIOrusI CBEXKUX H
(pepMEHTHPOBAHHBLIX HANMUTKOB W3 BTOPUYHOI0 MOJOYHOIO0 CBHIPpbS C
HanmoJTHUTEIsIMI» (4 vac)

Bormpocsl, BBIHOCHMBIE Ha 00CYXKICHHE:

CriocoObl  co37aHMsl CBEXKHUX M (PEPMEHTUPOBAHHBIX HANMTKOB U3
BTOPUYHOTO MOJIOYHOTO ChIPbS C HATIOJHUTEIIIMU HA IPUMEPE HAUTKOB:

1. «HanuTok u3 naxThl KOPEHHBIN»,

2. «MOJOKO C KaKao HEKUPHOEY,

3. «IlaxTa muernueckasny,

4. «HanuTku u3 CBIBOPOTKIY,

5. «310pOBBEY.

JIist yyacTusi B 00CY>XI€HUH TEMbI KPYIJIOTO CTOJNA CTYJEHThI TOKHBI OBITh
O3HAaKOMJIEHBl C OCHOBAMU OHMOTEXHOJOTHH, CyThIO Ipollecca OMOTEXHOJOTUHU
MOJIOYHBIX MPOAYKTOB, C YCTPOMCTBOM OMOTEXHOJOTUYECKOTO 000pYIOBaHUS AJIs
ITPOU3BOJICTBA.

IIpoBeneHre Kpyryioro CTojia HANpaBiI€HO Ha 3aKpeIUICHWE 3HaHW,
MOJIYYEHHBIX CTYJAEHTaMHM, a TaKKe YMEHHE BECTH JHCKyccuro. B xone
IIPOBENECHUS KPYIVIOIO CTOJIA CTYJEHTBI COCTABIISIIOT TEXHOJIOTMYECKHUE CXEMBI
pa3pabOTaHHOM TPOIYKITUH.

3anstue 8. U3yyeHue TeXHOJOTHH ChIPA IMETHYECKOT0 U3 NMaxThl (4
yac)

Bomnpocsl, BeiHOCHMBIE Ha 00CYy X IeHUE:!

1. [ToaroToBKa CHIPbS JIJIsl 3aKBAITMBAHUS.

2. 3aKBalIMBaHUE CMECH MaXThl U MOJIOKA.

3. Ilonyuenue u hopmMoBaHUE CHIPHOTO 3€pHA.

4. CaMOHpCCCOBaHI/Ie H OXJIAKACHUE ChIpa.



3ansaTHe 9. Meroa aHain3a KOHKpPeTHBIX nmpumepoB (MAO) nmo teme:
«KoanuecTBeHHOE oOmpeaeeHHe MeUII0I03bI B KOJOACHBIX H3IEJHAX C
pPaCTHTEeIbHBIME T00aBKaMm» (4 Jac)

Bomnpockl, BEIHOCUMBIE Ha 00CYKICHHUE:

1. Onpenenenue 1emmosio3s B Moaudukannu A. Y. Epmakosa.

2. Onpenenenue nemwtono3sl B Mogudukaruu U. C. Jlypse.

JInsg  yvactusi B OOCYXKICHHMM TEMBI METOJOM aHajiM3a KOHKPETHBIX
IIPUMEPOB CTYACHTHI JIOJDKHBI OBITh O3HAKOMJICHBI ¢ OCHOBAMH OMOTEXHOJIOTHH,
CYITHOCTBIO METOJIOB OIPEIEICHHsI IICJITFOJIO3b], C YCTPOUCTBOM J1ab00paTOPHBIX
npruOOPOB I IPOBEICHUS TAHHOTO MCCIICIOBAHHS.

[IpoBenenne OOCYXKICHHMS  HANpaBiICHO Ha  3aKpeIUICHWE 3HaHWH,
MOJYYCHHBIX CTYJCHTaMHU B MPOIECCe JICKIIMOHHBIX 3aHITHH U CaMOCTOSTEIIbHOM
paboTel. B X0/1e ipoBecHHS OOCYKIACHHS CTYACHTHI 3aIOJHSAIOT CPAaBHUTEIbHBIC

Ta6HI/IHBI 10 TEME HUCCIICIOBAHMUA.

I1l. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

VY4ebHo-MeToInuecKoe oOecrieueHue CaMOCTOSATEIIbHOMN paboTHI
oOyJaronmuxcss 1O  aucnuiuiiHe  «BBegenme B OMOTEXHOJOTHIO |
poecCHOHANIbHYIO ACSITENBHOCTEY MpeacTaBieHo B [Ipunoxkenun 1 u BKItouaet
B ceOst:

TIaH-rTpaduK BBIMOTHEHUS CaMOCTOSTENbHONH paOOThI MO AWCIUIUIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMBI BPEMEHU Ha BBITIOJHEHUE TI0 KAXKIOMY 33JIaHUIO;

XapaKTepUCTUKA 3aJaHUMN ISl CAMOCTOSITEIbHOM paboThl 00ydYaroOluxcs U
METOJMYCCKUE PEKOMEH/IAINH 10 MX BBITTOJIHCHUIO;

TpeOOBaHMsI K  TPEIACTaBICHUIO W OQOPMIICHHUIO  PE3yJIbTaTOB
CaMOCTOSITENTLHOU PaboTHI;

KPUTEPUU OLICHKH BBITTOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.



IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne /1|  KoHTtponupyemsbie Konpl 1 aTans! popMUpOBaHKS KOMIETEHIIUH O1eHOYHBIE CPENICTBA
pas/eibl TEKyIUH IPOMEKYTOY
KOHTPOITb Hast
aTTecTays
1 Paznen I. [lpenmer u |OIIK-7 | pe3ynbTaTel COBpEeMEHHBIX JOCTHXeHHH [ YO-1 — OKk3aMeH
3a1a4u HAYKH ¥ TEXHHKH B cQepe MHIEBBIX | cobecenosanue,| Bompocs 1-
GHOTEXHOIOIUH. TEXHOJIOTUHA U OMOTEXHOJIOTHIA vVO-2 - 50
Teopernueckue BOCTIPHHIMATE = TIpUMCHATE B | komnoxeuym, | ITp-1—
MPaKTHIECKOH JEATEIBHOCTH .
OCHOBBI I1P-4 - UTOTOBBIN
COBPEMCHHBIE Hay4HO-TEXHHUYECKHE
broTexHOTIOrHH JOCTHKEHUS, BHEIPATh  PE3yNbTaThl pedepar TeCT
HACCIENOBaHU B  00JIaCTH  IHIIEBOH
OMOTEXHOJIOTMM B  TPOW3BOJCTBEHHBIN
poliecc
CHOCOOHOCTBIO BOCIIPUHUMATh u
UCIIONIb30BaTh B NPOM3BOJCTBEHHOMW
MpaKTHKE COBPEMEHHBIE Hay4HO-
TEXHUYECKUE IOCTH)KEHHS W Pe3yJIbTaThl
uccieNoBaHMH B cdepe  NHIIEBOH
OHOTEXHOJIOTHH
2 Paznen II. OIIK-7; pe3ynbTaThl COBpPEMEHHBIX JocTwxeHud | YO-1— OKk3aMeH
[Muwessie noGaskn | I1K-2 | Hayku © TeXHMKM B cdepe MNHIIEBBIX | cobecenoBanue,| Bompock
W MHTPEIUEHTHI KaK TEXHOJIOTHH " OMOTEXHONOTHH; | v().-2 - 51-100
TIPOJIYKTBI KJIaCCH(UKAIMIO M CHIPHEBBIE MCTOYHHUKU komioxsHyM, | TIp-1—
OMOTEXHOJIOTHH (hepMmeHTOB, MEXaHHU3M MPOTEKaHUs .
OMOTEXHOIOTHIECKIX TIPOIIECCOB, [p-4 - HTOTOBBIN
OCHOBHBIE  TexHOIOrmueckme  orampl | Pepepar TeeT
MPOM3BOJICTBA OMOTEXHOJIOTUUECKOTO
MpoAyKTa, MeToabl M 00OpyaOBaHUE,
NpUMEHsieMble Ha JaHHbIX JTanax
BOCIPUHHUMATh u NPUMEHSTH B
IPAKTUYECKON JIEeATEIILHOCTU
COBpEMEHHbBIE Hay4HO-TEXHUYECKHE
JIOCTHKEHUS, BHEIPATh  PE3YJIbTaThl
HCCIENOBaHU B  00JIaCTH  NHIIEBOM
OMOTEeXHOJIOTMM B  TPOW3BOJCTBEHHBIN
Iporecc; NPUMEHSITh OCHOBHBIE METOJBI U
obopyznoBaHue, UCIIOJNIb3yEMBbIE ULt
MPOBECHUS 9KCIEPUMEHTAIIBHBIX
HCCIIEJOBAHMM B  00JIACTH  IHUIIEBOU
OMOTEXHOJIOTHH
CHOCOOHOCTHIO BOCIIPHHUMATh u
UCIIONIb30BaTh B TPOU3BOJCTBEHHOU
MpaKTHKe COBPEMEHHbBIE Hay4HO-
TEXHUYECKUE IOCTHKEHHS W Pe3yJIbTaThl
ucciemoBaHMd B chepe  MHIIEBOU
OMOTEXHOJIOTUHY; HaBbIKAMH
UCTIOJIb30BaHMS COBPEMEHHOT'O
nabopaTopHOro o0opynoBaHUs, MPUOOPOB
(poToanexrpokonopumerpa,
cnekrpodortomerpa, pH-merpa u np.) u
POrPaMMHOTO obecrieueHust JUIsL
00pabOTKH JAHHBIX
3 Pazpnen I11. [IK-2 | xnaccuduxanuio u celpbeBble HCTOUHUKH | YO-1 — Ok3aMeH
buorexHonorus B q)epMeHTOB, MCXaHHU3M IIPOTCKaHUA COGCCCHOB&HHC, BOHpOCBI
MUIIEBOI O6MOTEXHOTOTUIECKUX IPOLECCOB, | y()-2 - 101-150

ITPOMBINUICHHOCTH

OCHOBHBIC TCXHOJIOTHYCCKUEC OTaIlbl




MIPOU3BOJICTBA OMOTEXHOJIOTHYECKOTO | KOJUIOKBHYM, IIp-1-—
MpOAYKTa, METONbl U oOopyaoBaHue, | [TP-4 - HTOTOBBII
MPUMEHICMBIC Ha TAHHBIX dTarax
NPUMEHITh ~ OCHOBHBIE ~ METOABI U
obopynoBaHue, HCTIOJIb3yEMBIC VTSt
MPOBEACHUS JKCIICPUMCHTATBHBIX
HCCIICIOBAaHUA B OOJaCTH  MHIICBOU
OMOTEXHOJIOTUHI

HABBIKAMHU HCIIOJIb30BAHUS COBPEMEHHOIO
nabopaTOpPHOTO 000PYIOBaHUs, MPHOOPOB
(doTornexTpoKoIOpUMETpAa,
cnektpodoTomerpa, pH-metpa u ap.) m
TIPOTPaAaMMHOTO obecnieueHHA ULt
00pabOTKH JaHHBIX

pedepar TECT

TunoBele  KOHTPOJIBHBIE 3aJlaHus, METOIMYECKUE MaTepHuabl,
OTPECTSIONINE TPOLCAYPhl OLICHMBAHUS 3HAHWI, YMCHUN W HABBIKOB W (WIIN)
OMbITa JEATEIbHOCTH, a TaKXK€ KPUTEpPUU M TIOKa3aTesNHd, HEOOXOIUMBIE st
OLICHKM 3HAHWI, YMEHHI, HABBIKOB M XapaKTEpU3YIOIIME ATamnbl (OpMUPOBAHUS
KOMIETEHIIMH B  Ipoliecce  OCBOEHHs ~ 00pa3oBaTENIbHOM  MPOrpaMMBI,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIUCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIVIMHbI

OcHoBHas JuTEpaTypa
(a1ekmponHbie u nevammuvle U30aHLsY)

1. l'ony6moBa, FO.B. bBuoTexHoyiorusi MHILEBOTO CHIPbS U MNPOTYKTOB
nuTaHus [DneKTpoHHbIN pecypc] : yueOHoe mocobue / FO.B. TNomy6mosa, O.B.
Kpurep, A.O. IIpocekoB. — Dnektpon. nan. — Kemeposo : KemI'Y, 2017. — 111
c. — Pexxum noctyna: https://e.lanbook.com/book/103935

2. EBcturneeBa, T.H. buorexHomormdyeckue OCHOBBI — IepepabOTKH
IIPOJOBOIBCTBEHHOTO CHIPhSl [DIEKTPOHHBIM pecypc] : yd4eOHO-METOIUYECKOe
nocobue / T.H. Ecrurneena, E.Il. CyukoBa. — OnextpoH. gan. — CaHKT-
[letep6ypr : HUY HUTMO, 2017. — 57 c¢. — Pexum pgoctymna:
https://e.lanbook.com/book/110436



https://e.lanbook.com/book/103935
https://e.lanbook.com/book/110436

3. HeBepoBa O.A. IlumeBas OHOTEXHOJOTUS TPOAYKTOB U3 CBIPBS
PaCTUTEIILHOTO TPOUCXOXKICHUS [DICKTPOHHBIN pecype]: yueOnuk / Heepoma
O.A., I'openukoBa I'.A., Tlo3HsikoBckuil B.M. — DNEKTpPOH. TEKCTOBBIE JAHHBIE.
— CaparoB: By3zosckoe o6OpazoBanue, 2014. — 415 ¢. — Pexum noctymna:

http://www.iprbookshop.ru/4160.html. — D5C «IPRbooksy»

4. CrenanoBa, H. 10. buoxumnueckne OCHOBBI MepepabOTKH M XPAHEHHUS
CBIPbSl PACTUTEIBHOTO MPOUCXOXkKAeHUs : yueObHoe nocodue / H. FO. Crenanosa, B.
N. Mapuenko, A. H. borateipés. - Cankr-Ilerepoypr : TMOP/I, 2017. - 312 c. -
ISBN  978-5-98879-199-7. -  Tekcr : omekrtponHwni. -  URL:
https://znanium.com/catalog/product/1088347

5. KysHenosa, E. A. Oo01ue IIPUHLIATIBI nepepadoTKu
CEIILCKOXO3SIMCTBEHHOM MpoAyKIuu : yueoHoe nmocodue / E. A. Ky3nerona, E. A.
3enuna. - Bosrorpag : ®I'BOY BO Bonrorpaackuii ['AY, 2018. - 88 c. - Tekcr :
anektponHbIi. - URL: https://znanium.com/catalog/product/1087867

JlonoJiHMTEIbHASA JTUTEpPaTypa
(nevammwie u snexmporHbie uz0amUs)

1. BRenenne B HampapieHue. buotexHomorust [DIeKTpOHHBIA pecypc] :
yuebHoe mocobue / JI.C. [pmumtok [u ap.]. — DaekrpoH. gaH. — Kemeposo :

KemI'V, 2014. — 157 ¢. — Pexwum goctyma: https://e.lanbook.com/book/60191.

— 3arJ. ¢ ’KpaHa.

2. buorexHoynorust Msica W MSCOMPOAYKTOB : KypC JIEKIIUH : y4deOHOe
nocobue nis By3oB / M. A. PoroB, A. U. Kapunos, JI. A. TexkyTeeBa u ap..
MockBa : HeJlu npunr , 2009. - 294 ¢, S5 1 UL
http://lib.dvfu.ru:8080/lib/item?id=chamo:664778&theme=FEFU

3. buotexHonOrNMs KOMOWHMPOBAHHBIX IHIIEBBIX MPOIYKTOB HAa OCHOBE
MOJIOYHOTO ¥ MUKPOOHMOJOTUYECKOTO CBHIPhS : METOJI. YKa3aHus K jJabop. paboram
s crynentoB crerl. 240902 "IMumeBas Ouotexuomorus" Bcex hopm oOyuenus /

coct. H.B. Cutyn, E.C. ®umienko . bUoTexHOIOrMsI MOJIOYHOTO MPOU3BOJCTBA,


http://www.iprbookshop.ru/4160.html
https://znanium.com/catalog/product/1088347
https://znanium.com/catalog/product/1087867
https://e.lanbook.com/book/60191
http://lib.dvfu.ru:8080/lib/item?id=chamo:664778&theme=FEFU

Brnaausoctok : M3a-B0 TUXOOKEAHCKOTO0 SKOHOMUYECKOTO YHUBepcuTeta , 2009. —

96 c., (8 ak3.). http://lib.dvfu.ru:8080/lib/item?id=chamo:357087 &theme=FEFU

4. Harnsoaast OMOTEXHOJIOTHS U TeHeTudecKas nrkenepus / P. [lImun ; mep.
c HeM. A. A. BunorpanoBoii, A. A. Cuntomnna. Mocksa : BUHOM. Jlabopatopus
3HAHUM, 2014. — 324 C., (10 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

5. buorexunonorus : yueonuk j1s By3oB / C. M. Kiynosa, T. A. Eroposa, E.
A. XuByxuna, MockBa : Axamemus , 2010. — 256 c. (5 »53K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU

6. TexHonorus nepepa60TKH ChIPbA ZKHBOTHOI'O IMPOUCXOKICHU S )51

TAAPOOHOHTOB (OMOTEXHOJIOTMYECKHE aCIeKThl) : yueOHoe mocodue it By3oB / T. K.

Kanenuk, JI. H. ®epsgnmna, T. B. Tanamkwna [u 1p.] ; TuxookeaHckuit
TOCYJIapCTBEHHBI SKOHOMUYECKUWA YHUBEpcuTeT. — BrmaguBoctoxk : M3a-BO
TuxookeaHCKOro 3KoHOMHUecKkoro yHmBepcuteTa, 2009. — 215 c., (21 sk3.).

http://lib.dvfu.ru:8080/lib/item?id=chamo0:356708 &theme=FEFU

VI.METOANYECKHUE YKA3AHUSA 10 OCBOEHHUIO JUCHUIIJINHBI

Teopernyeckas YacTh JIUCUUIUIMHBI «BBeneHue B OHUOTEXHOJOTHIO H
PO ECCHOHANIBHYIO JIEATEIHOCThY PACKPHIBACTCS HA JICKIIMOHHBIX 3aHATHUSAX, TaK
KaK JICKIUs SIBJISIETCSI OCHOBHOM (popmoii 00yueHus, rie npenoaaBaTesieM 1atTcs
OCHOBHBIC MOHSATUS AUCUUILINHBI.

[TociienoBaTeNbHOCT M3JIOKEHUS MaTe€pUalla Ha JIEKIIMOHHBIX 3aHSATHUSIX,
HampaBjieHa Ha (OPMHUpPOBAHHE Yy CTYJEHTOB OPHUEHTUPOBOUYHOM OCHOBBI JIJIs
MOCJIEAYIOLIEr0 YCBOEGHUS MaTepuaa Mpu caMOCTOATEIbLHON padoTe.

Ha nmpakTnueckux 3aHATHSAX B XOJ€ JUCKYCCUM HA CEMUHAPCKUX 3AHATUSIX U
npu 00Cy X ACHUHN pedepaToB CTYJICHTHI ydaTcs aHAIU3UPOBAaTh U MPOTHO3UPOBATH
pa3BUTHE OMOTEXHOJIOTHH B PA3JIUYHBIX NPWIOKEHUSAX KaK HAyKH, PACKPBIBAIOT €€

HAay4YHBIC U COLIMAJIbHBIC HpO6HCMBI.


http://lib.dvfu.ru:8080/lib/item?id=chamo:357087&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416005&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:356708&theme=FEFU

[IpakTUueckue 3aHATHS Kypca IPOBOJATCA MO BCEM paszzesiaM ydeOHOi
nporpammsl. [IpakTuyeckue paboThl HanpaBieHbl Ha (OPMHUPOBAHUE Y CTYICHTOB
HABBIKOB CaMOCTOSITEILHOM HCCIIENOBaTENbCKOM paboThl. B Xxo/e mpakTH4ecKux
3aHSATHI CTYJIEHT BBIMOJIHSAET KOMIUIEKC 3aJaHUM, MO3BOJSIOMIUNA 3aKpENUTh
JICKIIMOHHBIN MaTepuaa 1O HW3y4aeMOW TeMe, IMOJIYYUTh OCHOBHBIC HAaBBIKH B
pa3IMYHBIX 00JaCTSIX OMOTEXHOJIOTHH. AKTHBHOMY 3aKPEIUICHHUIO TEOPETUUECKUX
3HaHHUM CIIOCOOCTBYET 00CYkKIEHUE MPOOJIEMHBIX aCIIEKTOB TUCIHUILIUHBI B opme
CeMUHapa W MpaKTHYECKuX 3aHsATHi. [Ipn 3TOM MPOMCXOAWT pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM HCCIIEIOBATENIBCKOM JESATENIbBHOCTU B Ipolecce pabdoThl ¢
HAy4YHOW JIUTEpPATypoOH, MEPUOAMUYECKUMHU HU3JAHUAMH, (HOPMUPOBAHHE YMEHHUS
apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, CIylIaTh APYTHUX, OTBEYATh
Ha BOIIPOCHI, BECTH IUCKYCCHIO.

[Ipu Hanucanuu pedepaToB PEKOMEHAYETCS CaMOCTOSITENIbHO HalTH
auTepatypy Kk Hemy. B pedepare packpeiBaeTcs COAEp)KaHHE HCCIEAYEeMOM
npobnemel. PaboTta Ham pedepatoMm momoraer yriayOuTh MOHUMAHUE OTIEIBHBIX
BOTIPOCOB Kypca, (GOopMHUpPOBATh M OTCTaUBATh CBOIO TOUKY 3PEHHUS, IPUOOPETATH U
COBEPIIIEHCTBOBATh HABBIKM CAMOCTOSITEILHOM TBOPYECKOW pabOTh, BECTH
aKTUBHYIO MO3HABATENILHYIO PaboTYy.

OcHOBHBIE BBl CAMOCTOSITEILHON PabOTHI OakallaBpoB — 3TO padoTa ¢
JUTEPATYPHBIMU UCTOYHUKAMU U METOAMYECKUMU PEKOMEHIAIIUSAMH 110 U3YUYEHUIO
MPOLIECCOB MUIIEBONM OMOTEXHOJOTUU, HMHTEpPHET—pecypcaMu 1jsi  Ooiiee
rJIyOOKOTO O3HAKOMJICHUSI C OTIEIBHBIMH TMPOOJIeMaMH OTpaciu. Pe3yibTaThl
pabotel odopmistoTcs B BUAE pedeparoB WM JOKIAJAOB C TMOCIEAYIOIIUM
oOcyxnenueM. TeMbl pedepaToB COOTBETCTBYIOT OCHOBHBIM pa3fiesiaM Kypca.

JIist mpoBelleHUsI TEKYIIETO KOHTPOJS U TMPOMEKYTOYHOM AaTTeCTAINH

IMPOBOJUTCA HECKOJIBKO YCTHEBIX OIMPOCOB U TECT-KOHTPOJIbHBIX pa60T.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECNEYEHUE
JUCHMUILIAHBI



MaTepI/IaHBHO-TeXHI/I‘ICCKOG

oOecrnieueHue peajin3anuu

IUCIHUTLINHBI

BKJIFOYaeT B ce0s AyauTopun i HMpOBCACHHUA JICKOHHMOHHBIX H IIPAKTHYCCKHX

3aHATUH, 000pyIOBaHHbBIE MYJIbTUMEIUMHBIM 00opy0BaHUEM, 51
COOTBCTCTBYIOIIMEC CAHUTAPHBIM U IIPOTHUBOIIOKAPHBIM HOpMaM.
MarepuanbHO-TEXHUYECKOE 00eCIIeUeHUE TUCITUTIINHBI
HanmeHnoBanue [lepevens OCHOBHOTO 000pPYIOBaHUS
000pyIOBaHHBIX
MIOMEIICHUI

MynbTumeuiiHast Mono6nok  Lenovo  C360G-i34164G500UDK; Dkpan ¢
ayAuTOpUs anektponpuBogoM 236*147 cm Trim Screen Line; I[Ipoextop DLP,

r.BmaguBocTOK,
o.Pycckuii n Asikc 1.10,
Kopmyc 25.1, aya. M311
[Tnomaas 96.2 M2

3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3UPOBAHHBIX KpPEIJIEHUH 000pyIoBaHUS
CORSA-2007  Tuarex; Ilogcucrema  BHUACOKOMMYTAILIWU:
MaTpuuHblii kommytarop DVI DXP 44 DVI Pro Extron;
ymmantens DVI mo Butoit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayAMOKOMMYTALMU M 3BYKOYCHUJICHUS; aKyCTHYECKast
cucteMa g 1noroinounoro MoHTaxka SI 3CT LP Extron;
Muxkpodonnas mernuyHas paguocuctemMa YBY  nuamazona
Sennheiser EW 122 G3 B coctaBe 6ecripoBOJHOT0O MUKpO(OHaA U
npueMHHKa; udpoBoi ayauonpoueccop DMP 44 LC Extron;
CereBoii  koHTpoiiep ympaenenms Extron [IPL T S4,

6ecripoBoaubie JIBC miis obydaromuxcst o0ecreueHbl CUCTEMOM Ha
0aze Touek mocrymna 802.11a/b/g/n 2x2 MIMO(2SS).

MynsTUMenuitHasA
ayAuTOpUS
r.BmaguBocTOK,
o.Pycckuit m Aske 1.10,
Kopnyc 25.1, ayn. M312
[Inomanp 96.4 M2

Mono6nok Lenovo C360G-134164G500UDK ¢ Hctounukom
OecriepeboitHoro mnuranus Powercom SKP-1000A; Okpan c¢
anekTponpuBoaoM 236*147 cm Trim Screen Line; [Ipoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuManu3MpPOBAHHBIX KpeIUIEHUH 000pyIoBaHUs
CORSA-2007 Tuarex; [ToxcucTemMa  BUICOKOMMYTAIIHU:
MaTpuuHbelii kommytarop DVI DXP 44 DVI Pro Extron;
yamuantens DVI mo Buroit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayaMOKOMMYTAIIMH U 3BYKOYCHIICHUS; aKyCTHUECKas
cuctema it moroimounoro MoHTaxka SI 3CT LP Extron;
MuxkpodonHas meTiMyHas paguocuctemMa YBY - numamazona
Sennheiser EW 122 G3 B coctaBe GecripoBOHOTO MHUKpO(GOHA U
npueMHuKa; nudposor ayauornpoueccop DMP 44 LC Extron;
CereBoii  koHTpoiep ympaeneHwst Extron IPL T S4,
6ecripoBoaubie JIBC mis 00ydarommxcsi 00ecriedeHbl CHCTEMOM Ha
0aze Touek poctyma 802.11a/b/g/n 2x2 MIMO(2SS).

KomnerotepHslii kinacc
r.BimaguBocToK, 0.
Pycckuit n. Askc n.10,
Kopnyc 25.1, ayn. M621

Mono6aok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-4160T
4GB DDR3-1600 SODIMM (1x4GB)500GB Windows Seven Enterprise
- 17 mryk; IIposomnas cets JIBC — Cisco 800 series; 6ecrpoBoaHbIe
JIBC mns oOywaromumxcsi 00ecnedeHbl CHCTEMOM Ha 0a3e TOYeK JOCTyIa




[Tnomans 44.5 m?

802.11a/b/g/n 2x2 MIMO(2SS).

YuransHble 3aibl HayuyHoit
oubmmorexkun  JIBOY ¢
OTKPBITBIM ~ JAOCTYIIOM K
¢ormy (kopmyc A -
ypoBeHs 10)

Momno6iox HP ProOrme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty Ckopocts nocrymna B Uareprer 500 Mo6wut/cek. PaGoune
Mecta Ui JIOAEH C OrpaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS
OCHAIlEHbl JUCIUIEIMH W TPUHTEpaMd  bpaiins;  060pyaoBaHbI:
MOPTaTUBHBIMHA yCTPOWCTBAMH [l YTEHHS IUIOCKONEYATHBIX TEKCTOB,
CKaHHUPYIOIIMMH M YUTAIONIMMH MAlllMHAMHA BHICOYBEIUYUTEIEM C
BO3MOYKHOCTBIO PETYJISIIIUA I[BETOBBIX CIEKTPOB; YBEIHMYMBAIOIIAMHU

3JICKTPOHHBIMHU JIYIIAMHU U YJIbBTPA3BYKOBBIMU MapKUPOBIIUKAMU

HaumenoBaHnue 000py10BaHusl H MaTepPUAJIOB

KoauuectBO

M 311 JIaGopaTopusi

LenTpudyra monounas ¢ Harpesom [[JIM 1-12

Amnanuzarop kadectBa Mojioka Jlakran 1-4 moa.230

Tepmocrar xuakoctHbiii LOIP Lt-20a, o6bem 51, 120x150/150MM,

XonopunsHuk "Oxean-RFD-325B"

Becst BM510IM

[lIxad cymmibHBIN, KaMepa U3 HepXK. CTalu, 5811, /2 MoaKu

bneranep BRAUN MX-2050

PN R W

meura 111Y 101-226589

N I I I I I

M 312 JIaGopaTopusi

XonopunsHuk "Oxean-RFD-325B"

Pedpakromerp UPD-454 b2 M

Tepmocrar xuakoctHbiii LOIP Lt-208a, 06bem 81, 120x150/200MM,

[Tocynomoeunas kyxoHnHast mammaa Hansa ZIM416H

[Tnuta kyxonHast Gorenie E52102 AW (u1st mpUroToBi.u

Becrl

Juctunnstop u3 Hepxk. ctanu ( 5 n/gac, mol. 4,5kBT)

Becwr JIB-6

© o No O~ W N e

Msicopy6Oka "Unit-ugr-452"

[EN

0.

Muxkcep Moulinex HM 550 (myist m3menbuenus nmpoaykros) 101-

Jlamma x obsryuatento OBH 150

Tepmoctar BoasiHOM T-250

Kamepa ni1s1 Mukpockona

MUKpOCKOII MOHOKYJISIPHBIN

Crepunuzarop ['T1-80 CITY

Amnaspocrtar

XonoauisHUK CTHHOI

XonommisHUK "Okean-4"

© 0 N oo~ N

Bechl

RlRr R R R RPR RPN R R RN R R R -




10.

OO6urydarens OaKTepPUIUIHbII

11.

O6nyuatens O6akTepunuaabiii OBH 150 2x30 nactennsiii A30OB

12.

oborpepatenp 101-285599

13.

croi xumuueckuii 101-306773

22

Mukpockon buomen

29

M 303 MarepuaJjibHasi

Muxkpockon "Mukpomen - 5 JIFOM"

[Iporpammusiii kommieke CYIIEPMAT

[Tmanumerp Planix 5

BHCKO3UMCTP KaHHJ’IJ’IprHBIfI CTEKJITHHBIN

CKaHep WTPHUX KoJa

['ups kanubpoBouyHas M-1- 1kr

ITeur CBY "LG-MS-2048S"

Yaiiguk 1. PHILIPS-HD 4665 101-318584

O O N T~ WNE

Buneookymnsp ToupCam 9.0 MP

[EEN
o

Bucko3umerp BHXK-0,3-XC3

[EEY
[EEY

.| Ammapat Cokcnera 250/150 mo.

[EEN
N

Amnmapat Cokcnera 250/150 mi.

[EEN
w

Byteute Bynwga 101

[EEN
=

OyTbuts 1000Ma

[EEN
o

6ropetka 1-1-2-50-0,1 ¢ kpaHoM

[EEN
o

Buneookymnsp ToupCam 9.0 MP

[EEN
~

Buckozumerp BHXK-0,3-XC3 (d-1.41)

[EEN
o

Boponka nemurensnas BJ[-1-100

[EEN
©

Boponka nemurensnas B/[-1-50

)
o

Boposnka nop. 160 ¢punsrpyromas BO 2-20 mm

N
[T

.| Boponka nop. 40 ¢punsrpyromas BO 2-20 mm
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37.| Xonoguneauk XI1T-1-300-14/23-14/23 mn 10
38.| llITaTuB 1BYCTOPOHHUH, pa30OPHBIN C KPBIIIKOH, 1J1s1 TpoOupok 0,2 10
39.| Wtatus [12-2710 nabop. ns 6Gr0peToK 5
40.| Wtatus [15-2910 nabop. 1js MUTIETOK 5
41.| mraTtuB-Kapyceinb A1 aBTOMaTUYECKUX J103aTOpOB (6 MecT) 3
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IInan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHOM PadoThI 10 IMCUMIINHE

Bun IIpumepHbIe
Ne Jara/cpoku N
CaMOCTOSITEILHOH | HOpPMBbI BpeMeHH | DopmMa KOHTPOJS
n/n BBINOJTHEHH S
padoThI HA BbINOJHEHHUE
24-29.09.2019 CobecenoBanne,
1 15-29.10.2019 ITonroroska 20 OTpocC 10
05-10.11.2019 pedeparon MPE/ICTABICHHOMY
10-15.12.2019 MaTepHaIy
CobecenoBanue,
2 24-29 122019 [ToaroroBka 3 OIIPOC T10
MPE3CHTAIIH NPEICTaBJICHHOMY
MaTepuaTy
01-06.09.2019 TorOTOBKA K CobecenoBaHue,
08-13.10.2019 A . OIpOC TI0
3 KOHTPOJIbHOU 10
12-17.11.2019 AGoTe PEJICTABICHHOMY
17-22.12.2019 P MaTepuany
CobeceoBaHue,
4 03-08.12.2019 HOIIFOTE)BKEI K 3 OITPOC 110
JICIIOBOM MIrpe NPEICTaBICHHOMY
MaTepuanty
CamocTrosTeabHas pa60Ta CTYACHTOB COCTOHUT H3 HoAroTOBKHM K
MPAaKTUYECKUM  3aHATHSM, pPaOOThl HAJ PEKOMEHJIOBAHHOW JIUTEpPaTypoil,

HalmuCaHus JOKJIAaA0B IO TEMC CEMHUHAPCKOI'O 3aHATHUSA, ITIOATOTOBKHU HpCSGHTaHHfI,

pedepaTos.

[IpenopaBarens mpeIaraer KakIOMy CTYIEHTY WHAWBUIyalbHbBIE U

muddepennpoBannbie 3ananus. HeKoTopeie M3 HUX MOTYT OCYIIECTBISITHCS B

rpynmne (Hampumep, MOArOTOBKA JOKJIaJa U MPE3EHTAlUu MO OJHOM TeMe MOTYT

AcJaTb HECKOJIBKO CTYyACHTOB C Pa3ACJICHUCM CBOUX 00s3aHHOCTEN — OAHH

TOTOBUT HAYYHO-TEOPETUUYECKYIO YACTh, @ BTOPOU MPOBOJAUT aHAIU3 MPAKTUKH).

3aI[aHI/Iﬂ AJIA CAaMOCTOATECJIBbHOT'O BBINTOJTHCHUA

1. I1o 3amaHHOM TeMe UMUTAIIMOHHOW UTPHI TOJDKEH OBITH MPOBECH aHAIH3

auTepaTypbl Mo wu3ydaeMod aucuuruinHe. [lo mpopaboTtanHOMy MaTepuaty

JOJIDKHA OBITH IIOATOTOBJICHA MW IIPCACTABJICHA HaA 06CY}KI[GHI/IG HMHUTAIIMOHHAs

urpa.

2. Hamucanue pedepara mo Teme, NMpeasioKeHHOW MpenoaaBaTeeM WU

CaMOCTOSITENIbHO BHIOPAHHOM CTYy/IEHTOM M COTJIACOBAHHOM C MPENOoJaBaTEIIEM.




3. HOI[FOTOBKa HpGSﬁHT&HI/Iﬁ C HCIIOJIB30BAHHEM MYHBTHMCHHﬁHOFO

00opy10BaHUS.

MeToanyeckue YKa3aHUIO K BBINOJHEHHIO pedepaTa
Lenu u 3agaun pedepara

Pedepar (ot nar. refero — moknansiBaio, coo0I1aw) MpeACTaBIsIeT cOOOU
KpaTKO€ M3JI0KEHUE MPOOIEMBbl IPAKTUUECKOTO UJIM TEOPETUUYECKOTO XapaKTepa ¢
(GbopMyIIMPOBKOI OMPEIEICHHBIX BBIBOJOB IO paccMaTpruBaeMoil Teme. M30panHas
CTYJAEHTOM InpobiieMa H3ydaeTcs M AaHAIU3UPYeTCs Ha OCHOBE OJIHOTO WIIU
HECKOJIbKMX HCTOYHUKOB. B oTimume oT KypcoBOM paOOThl, IpeacTaBisAIOLICH
co00l KOMILUIEKCHOE HUCCJEI0BAHHE MPOOJIEMBbI, pedepar HampaBjieH Ha aHAJIHU3
OJTHOM MJIM HECKOJIBKUX HAYYHBIX paboT.

L]enamu nanmcanus pedepara BISIOTCA:

® pa3BUTHE Yy CTYICHTOB HAaBBIKOB IIOMCKa AaKTyaJbHBIX MpoOIeM
COBPEMEHHOI'0 3aKOHOJaTeNIbCTBA;

® pa3BUTHE HABBIKOB KPAaTKOTO HW3JIOKEHUS MaTepuaja C BbIIACICHUEM
JWIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIMMBIX MAJII PACKPBITHS CyTH
pOoOJIEMBI;

® pa3BUTHE HABBHIKOB aHAJIM3a U3YUYEHHOTO MaTepuaia U GopMyJIMpPOBAHUS
COOCTBEHHBIX BBIBOJOB IO BBIOPAHHOMY BOIPOCY B NMCBMEHHOH (Qopme,
HAYYHBIM, TPAMOTHBIM SI3bIKOM.

3aoauamu HanucaHus pedepara SBISIFOTCS

® HAy4YHUTh CTYJCHTa MaKCUMaJIbHO BEpHO MepelaThb MHEHHUsS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYACHT MHIIIET CBOU pedepar;

® HAy4YHTh CTYACHTa TPaMOTHO W3JaraTh CBOK TMO3UIHIO  TIO
aHanu3upyeMon B pepepare npobdieme;

® TMOATOTOBHTH CTYACHTa K JaJbHEUIIEMYy YYacTHIO B HAy4HO —

NPAKTUYECKUX KOH(PEPEHIUAX, CEMUHAPAX U KOHKYpCax;



® T[IOMOYb CTYJICHTY OINPEACIUTbCS C HHTEPECYIOUIEH €ro TEeMOM,
JanbHEiIIee pacKphITHE KOTOPOW BO3MOXKHO OCYHIECTBUTh NpPHU HANHUCAHUU
KypCOBOi1 pabOThI UJIH TUTIIIOMA;

® YSICHUTH JUIs c€0sl U U3TIOKUTh IPUUMHBI CBOETO COTJIacus (HECOTIacusl)
C MHEHUEM TOT'O WJIM MHOTO aBTOpa MO AaHHOU mpobiiemMe.

OcHoBHbIE TPeGOBaHNs K coJep:kaHuio pedeparta

CTyneHT JOMHKEeH HCIIONb30BaTh TOJNBKO T€ MaTepHalibl (HaydHbIE CTaTbH,
MoHOrpaduu, n1ocodus), KOTOpblE UMEIOT MPSMOE OTHOIIEHHWE K HM30paHHOW UM
teMe. He pgomyckaroTcs OTCTpaHEHHBIE PACCYX ACHHUS, HE CBS3aHHBIE C
a”Hanuzupyemon npobsemoil. Coaepskanue pedepara 10JKHO ObITh KOHKPETHBIM,
UCCIIEI0BAThCS JOJDKHA TOJIBKO OAHA MpodiieMa (JOIMyCKaeTcsi HECKOJIBKO, TOJIBKO
€CIM OHM B3auMOCBA3aHbl). CTyAeHTYy HEOOXOJMMO CTPOro MNPUAEPKUBATHCS
JIOTUKU W3JIOKEHUsl (HavyaTh C OMpEJEICHUS M aHajlu3a MOHSATUH, MEepeuTH K
MOCTAHOBKE NPOOJIEMBbl, NPOAHATU3UPOBATh MYTH €€ pEeUlIeHUusT M CleNaTh
COOTBETCTBYIOIIME BHIBONBI). PedeparT momKeH 3aKkaHYMBATHCS BBIBEICHUEM
BBIBOJIOB 110 TEME.

ITo cBoeit cmpyxmype pedepar COCTOUT U3:

1. TuTyabHOTO JUCTA;

2.BBenenus, rae cTyaeHT GopMyaupyeT npodsiemMy, MoIeKally0 aHaAIUu3y
Y UCCJIEI0BAaHUIO;

3.0CHOBHOTO TEKCTa, B KOTOPOM IIOCJIENOBATEIbHO PacKpbIBAETCS
n3bpaHHas Tema. B oTimMunMe OT KypcoBOi pabOThl, OCHOBHON TeKCT pedepara
nmpeanojaraer pasiaeieHue Ha 2-3 maparpada 0Oe3 BwimeneHuss 1iaB. llpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JOMOJHATHCS — WILTIOCTPALUSIMH,
TabnuIamMu, rpadukaMu, HO UMHU HE CIIEIyeT «IepPerpyKarThb» TEKCT;

4.3akiroueHusi, TAe CTyJIeHT (OpPMYIUPYET BBIBOABI, CACITAHHBIC HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Cnucka HMCIONIb30BaHHOM JHUTEpaTypbl. B JaHHOM CHUCKE Ha3bIBAIOTCA
KaK T€ MCTOYHHKHU, Ha KOTOPBIE CChLJIAEeTCS CTYJEHT MpHU MOATOTOBKE pedepata,

TaK U UHbIE, KOTOPbIE ObUIM M3YUYEHbI UM MPHU MOATOTOBKE pedepara.



O6neM pedepata cocrapiser 10—15 cTpanuI] MAIIMHOMMMCHOTO TEKCTa, HO B
Jr000M ciiydae He JOJDKeH mpeBbImath 15 crpanurn. MaTepBan — 1,5, pasmep
mpugprta — 14, mons: neBoe — 3 cM, npaBoe — 1,5 cM, BepxHee u HikHee — 1,5
cM. CTpaHUIBI OKHBI OBITH MPOHYMEpPOBAHBL. AO3aIlHBI OTCTYINl OT HadJaia

CTpPOKH paBeH 1,25 cMm.

IMopsimoxk cnayu pedpepara v ero oueHka

Pedeparsr mmmryTcs CTyAeHTaMHM B TEUCHHE CeMecTpa B CPOKH,
yCTaHaBJIMBACMbIC nperno/aBaresieM 10 KOHKPETHOM JIACITATIINHE,
JOKJIQJILIBAFOTCSL CTYJICHTOM W BBIHOCATCS Ha oOcykjeHue. IledaTHplli BapuaHT
CIaeTcsl MperoAaBaTeNio, BEAYIIEMY TUCIUILIAHY .

I[To pesynapTaTaM TPOBEPKH CTYJCHTY BBICTABISICTCS OMPEICIICHHOE
KOJIMYECTBO OaJlJIoB, KOTOPOE BXOJIUT B 0OOIlE€ KOJIMYECTBO OAIOB CTYJCHTA,
HAaOpaHHBIX WM B TedeHHWe cemectpa. [lpm oreHke pedepaTa YUUTHIBAIOTCS
COOTBETCTBHE COJCP)KaHUS BBIODAHHOM TEME, YETKOCTh CTPYKTYpPhI PadOTHI,
yMEHHE paboTaTh C HAYYHOH JIUTEPaTypol, yMEHHE CTaBHTh MpoOJeMy U
aHAJU3MPOBATh €€, YMECHHUE JIOTMYECKH MBICIHTh, BlaJeHHe IpodeccroHaaIbHON

TEPMUHOJIOTHEN, FPAMOTHOCTH O(POPMJIICHUS.

PexoMeHayemasi TeMaTHKA M NlepevYeHb pedpepaToB
. KneTku kak 00beKThl OMOTEXHOJIOTHH.
. Bupycbl kak 00beKTbI OMOTEXHOJIOTHH.
. BakTepuu kak 00bEKTHI OMOTEXHOJIOTHH.
. I'puObI Kak 0OBEKTHI OUOTEXHOJIOTUH.
. Pactennst kak 0O0bEKTHI OMOTEXHOIOTHH.
. ZKuBOoTHBIE KaK 00bEKThI OMOTEXHOJIOTHUH.
. buoTexHonorudyeckuii npouecc KyJabTUBUPOBAHUS MUKPOOPTaHU3MOB.

. UmxenepHas SJH3UMOJIOTHs.
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. 'enHas HHXXCHCPHUA U CO3JaHHC FCHHOMO,ZII/I(I)I/IHI/IPOBaHHLIX HNCTOYHHUKOB

MTUIIHN.



10. AMuita3el 1 MX IPUMEHEHUE B TIEPEPaOOTKE ChIPHS.

11. lenmronassl U X IPUMEHEHUE B epepabOTKE ChIPbSI.

12. TlexTHA3BI ¥ UX IPUMEHECHHE B IIEPEPAOOTKE CHIPHS.

13. IlpoTeonutuyueckre PepMEHTHI U UX IPUMEHEHUE B epepabOTKE ChIPhHSI.

14. Ctpoenue GpepMeHTOB.

15. KodepmeHTs! 1 KODaKTOPHI.

16. AkTUBAaTOPBI K1 HHTHOUTOPHI (hEPMEHTOB.

17. 'maponuTHyeckue HW OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE (DEPMEHTHI
CBIPBSI.

18. ®epmeHTHBIE TpenapaThl paCTUTEILHOTO MIPOUCXOKICHHUSL.

19. ®epmenTHbIe penapaThl MUKPOOHOTO IPOUCXOKICHUS.

20. depmeHTHBIE TpenapaThl )KUBOTHOTO MMPOUCXOKICHHUS.

21. ®epMeHTHBIE CHUCTEMBI KYyJBTYPHBIX INTAMMOB MHKPOOPTaHU3MOB-
BO30yIuTENIEeH OpOKEHUSI.

22. ®epMEHTHBIE CHUCTEMBl KYyJIbTYPHBIX IITAMMOB MHKPOOPTaHU3MOB-
BO30yuTeNnel OpOoKeHUs, MPOIYIICHTOB OPTaHUYECKUX KHCIOT, aMHUHOKHCIIOT,

BUTAaMHHOB, (DEPMEHTOB, TUIIEBOTO OEIKa.

23. buotpancdopmarius BTOPHYHBIX CBIPBEBBIX pecypcoB
nepepadaThIBAIOIIIX IPeTPUSITHIA, OTXOJIOB pacTeHHEBOACTBA u
KUBOTHOBOJICTBA.

24. Jle3uHTerpanus KICTOK JIJIs U3BJICUEHUS 1IEJIEBBIX MMPOTYKTOB.

25. buorexHonoru4ueckue crnocoObl MoydeHus Oenka.

26. ITpon3BoaACTBO (DEpMEHTHBIX MPENapaToB.

27. BuoTexHOIOTHYEeCKHE MPOIIECCHl B MPOU3BOICTBE MACOTIPOAYKTOB.

28. O0e33apaXMBaHWe TUTATENBHBIX Cpel B  OMOTEXHOJOTUUYECKOM
TIPOM3BOJICTBE.

29. ITutaTenpHBIC CPeABI AT KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB.

30. [IumieBble  TPOAYKTHI, TMOJTy4aeMble C TPUMEHEHHEM IHUIICBOU
OMOTEXHOJIOTHH.

31. depmenTHBIE IpENapaThl B IPOU3BOACTBE MICOMPOIYKTOB.



32. [IuieBoe UCHoJIb30BaHUE MUKPOCKOITMYECKUX TPUOOB.

33. [Ipumenenue hepMEHTOB M1 MUKPOOPTaHU3MOB B ChIPOICIHH.

34. I'eneTnyeckasi MH)KEHEPUS B MUIIEBOM MPOMBIIIJICHHOCTH.

35. [IpoMbIIIUIEHHOE MTPOU3BOACTBO XJIEOOMEKAPHBIX JIPOKIKEH.

36. TexHoMOTHS U ACCOPTUMEHT OMPUAOTTPOTYKTOB.

37. ®epMeHTHI, UCTIOJIB3yEeMbIE MPHU TIEPEPadOTKE Kpaxmaa.

38. [Ipou3BOACTBO STUIIOBOTO CIHUPTA.

39. IlonmyuyeHne aMMHOKHUCIIOT.

40. [TomyuyeHure MUIIEBbIX KUCIIOT.

41. UMMOOMIN30BaHHbIE KJIETKU, UX PUMEHEHHE.

42. BUOTEXHOJIOTHS COEBOTO coyca.

43. XnebonpoayKTsl. BUOTEXHOIOTHUYECKHE MPOIIECCHI B XJICOONIEUEHUH.

44, MHOroctaguiiHOE KyJIbTUBUPOBAHHUE.

45. TTumesbie 0OABKU ¥ UHTPEIUCHTHI.

46. [TomyueHnue KOpOBBETO Maca.

47. IlonyyeHue JTUNHIOB.

48. [TonyuyeHue BUTAMUHOB.

49. TlepcrieKTHBHBIC HAMPABICHUS MHUILEBON OMOTEXHOJIOTHH.

50. Ilpumenenne OUOTEXHOIOTUYECKUX PEIICHUN B HEMHUIIEBBIX OTPACTISX.

51. buotexHomorMYECKNEe  MPOIECChI W TEPCHEKTUBBI  PA3BUTHS
TTMBOBAPEHUSI.

52. buoTeXHOJIOrMIeCKHUE MPOIIECCHI IIPH IIepepaboTKe MOJIOKA.

53. bpoauiibHbIE TPOU3BOJICTBA.

54. Kucnomoinounbsie mpoayKThl. CocTaB MUKPO(IOPHI 3aKBACOK.

55. ITpon3BOACTBO AJIKOTOJIbHBIX HAITUTKOB.

56. bOTEeXHOJIOTHSI KOHCEPBUPOBAHHBIX OBOLIEH.

57. MUKpOMUIIETHI UCTIOIB3YIOTCS B OMOTEXHOJIOTUH MUILEBBIX MPOAYKTOB.

58. [Ipou3BoACTBO cHpa.

59. [Ipon3BoACTBO MUKPOOHBIX OCJIKOBBIX IMPEMapaToB.

60. IIpon3BoaACTBO (PYKTOBBIX COKOB.
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MMacnopt ®OC

o TUCIUIUIMHE «BBenenne B ONOTEXHOIOTHIO U MPOPECCHOHATBHYIO

ACATCIIBHOCTB»
Koa u popmyiupoBKa Aranbl pOPMUPOBAHMS KOMIIETEHIUU
KOMIETeHIHH
OIIK-7 cnocoOHOCTBIO | 3HAeT pe3yJIbTaThl COBPEMEHHBIX JOCTHKEHUM HAyKd U
HAXOJIWUTh U OLICHUBATE TEXHUKM B C]epe INHMIUEBBIX TEXHOIOTUH U
HOBBIE OUOTEXHOJIOTUH
TCXHOTOTMICCKHC Vmeer BOCIPMHUMATh M IPUMEHATH B  [PAKTHYECKON
PCIICHUSA, BHCIPATH JEATEIILHOCTH ~ COBPEMEHHBIE HAYYHO-TEXHHYECKHE
PE3yJIbTATRI JOCTUXKEHHUS!, BHEAPATH PE3YyJIbTaThl UCCIENOBAHUN B
6H0TCXHOH0H:I%CKHX obnactu NHIIEBOM OMOTEXHOJIOTHH B
HCCICIOBAHIN 1 IPOU3BOJCTBEHHBIH IPOLECC
pa3paboTok
Binazeer | cmocOOHOCTBIO BOCHPMHMMATH W HCIOJIB30BaTh B
IPOU3BOICTBEHHOM NPAKTUKE COBPEMEHHBIE HAy4HO-
TEXHUYECKHUE JOCTHKEHHS u pe3yJbTaThl
UCCIIeIOBaHM B chepe MuIeBoit OMOTEXHOIOTUN
ITK-2 cnoco6HOCThIO K | 3HaeT - OCHOBHble TpeOOBaHWs, NPEIbABIAEMBIE K
peanu3anyu u pealu3alu M YIPaBIEHHIO OMOTEXHOJIOTUYECKMMH
YIPaBJIEHHIO IPOIIECCAMU IIPU IPOU3BOJICTBE PHIOHBIX POLYKTOB;
OMOTEXHOJIOTHYECKMMH - npaBWwia  pealu3aluu u yIpaBJIEHHs
nporeccamMmu OMOTEXHOJIOIHYECKUMU nporeccamMmu npu
npodeccnoHanbHOM MIPOM3BOJICTBE PHIOHBIX MTPOJYKTOB;
o0nactu - CrmocoObl KOHTPOJIS pealM3allid M yIpaBlIeHHs
OMOTEXHOJIOTHYECKMMH poIeccaMu npu
IPOM3BOJICTBE PHIOHBIX POLYKTOB.
Vmeer - 00OCHOBBIBATH M KOHTPOJIMPOBATH IAPAMETPEI
pealusalu W YIpPaBIeHHS OMOTEXHOIOTUYECKUMHU
IPOIIECCAMU IIPU IPOU3BOJICTBE PHIOHBIX IPOLYKTOB;
- OPraHM30BHIBAThH u OCYIIECTBIAT
IPOM3BOJCTBEHHBIM KOHTPONIL HaJ pealu3andeil u
YIPABJIEHUEM OUOTEXHOJOTMYECKUMHU  POLECCAMU
IIPH TIPOM3BOJICTBE PHIOHBIX MTPOAYKTOB;
- COBEPIIEHCTBOBATH OCHOBHBIE METOALI M IIPUEMBI
peanM3allid W YIPaBJICHHS OMOTEXHOIOIHYECKUMU
IPOLIECCAMH TIPH TIPOM3BOICTBE TPOLYKTOB.
Bnaneer | - HOPMAaTHBHO-TEXHUYECKUMU JOKYMEHTaMH,

HOpMaMH M TpaBWJIAaMH TPOBEJEHHsS pealu3aluud U
yOpaBieHUus OMOTEXHOJIOTMUECKUMHU TpolieccaMu MPpH
IIPOM3BOJICTBE PHIOHBIX MTPOAYKTOB;

- OCHOBHBIMH METOJaMH M IpHEMaMH IPOBEECHUS
peanu3alMy M YIpPaBICHHUS OWOTEXHOJIOTMYECKHMHU
IpoLeccamMmy Mpu IPOU3BOACTBE MPOTYKTOB.




Ne /1

Kontponupyembie
pa3zmers

Kozt u aTansr popmMupoBaHus KOMIETSHITUN

OrieHOYHBIE CpelICTBA

TEeKYLIUI
KOHTPOJIb

MIPOMEKYTO
yHas
aTTeCTaLHs

Pazmen |. ITpeamer u
3a1a4un
OHOTEXHOJIOTHH.
TeopeTnueckue
OCHOBBI
OHOTEXHOJIOTHU

OIIK-7 | pe3ynpTaTel COBPEMEHHBIX JTOCTHKEHUI
HAyKH W TEXHUKH B cdepe INHIIeBbIX
TEXHOJIOTUI U OMOTEXHOJIOTHit

BOCIPUHUMATh )¢ NIPUMEHSATh B
MPaKTHYECKOMN JeATEIIbHOCTH
COBpPEMEHHBIE Hay4YHO-TEXHUYECKUE
TOCTUIKEHHUS, BHEZIPATH pe3yJIbTaThl
HCCIIEAOBAHMM B  00JIaCTH  MHUINEBON
OMOTEXHOJIOTMA B  TIPOU3BOJCTBCHHBIN
rporecc

CHOCOOHOCTBIO BOCTIPUHUMATh u
UCIIONB30BaTh B TIPOM3BOJCTBCHHOU
MPaKTHKE COBPEMCHHBIE Hay4HO-
TEXHHYECKNE MOCTI)KECHHUS W PE3yIbTaThl
HccleioBaHUA B cdepe  MHUIIEBOH
OMOTEeXHOIOTHHI

VO-1-
cobecemoBaHue,
VO-2 -
KOJUIOKBHYM,
I1P-4 -

pedepar

DK3aMeH
Bormpocst
1-50
Ip-1-
HUTOTOBBIN
TeCcT

Paszgen Il.
IIuieBsle 10OaBKU
W MHTPEIUEHThI KaK
MPOYKTHI
OUOTEXHOJIOT U

OIIK-7; pe3ynbTaThl COBPEMEHHBIX JOCTIKCHUH
IIK-9 | Haykm W TeXHUKH B cdepe MHUIIEBBIX
TEXHOJIOTHUM u OHOTEXHOJIOTHIA,
KJIacCU(UKAIMIO U CHIPhEBBIE HUCTOYHUKU
(hepMeHTOB, MEXaHU3M MIpOTEeKaHUs
OMOTEXHOIOTUUECKUX MPOIIECCOB,
OCHOBHEBIE TEXHOJIOTHYECKHE 3Tamnbl
MIPOU3BOJICTBA OMOTEXHOJIOTUIECKOTO
NpOJIyKTa, MeToAbl M 00opymoBaHUE,
IpHUMEHsIEMbIE Ha JaHHBIX 3Tanax

BOCTIPHHUAMATH u MIPUMEHSTh B
MPaKTUIEeCKOI NESITENHLHOCTH
COBpPEMCHHBIC HaYYHO-TCXHUYCCKHE
JIOCTHKEH U, BHEJIPSATH Pe3yNIBTATHI
HACCIENOBaHU B  00JIacTM  NHINEBOM
OMOTEXHOJOTMM B  MPOU3BOJICTBEHHBIN
MPOLIECC; MPUMEHATh OCHOBHBIE METOJIbI H
obopynoBanue, UCTIONIb3yEMBIE TSt
MIPOBEICHUS AKCIIEPUMEHTATBHBIX
HCCIIEOBAaHMM B  00JAaCTH  MHIIEBOM
OHMOTEXHOJIOTHH

CHOCOOHOCTBIO BOCIIPHHUMATh u
UCIONB30BaTh B IPOM3BOJCTBEHHOU
MPaKTHKE COBpPEMCHHBIC HAY4HO-
TEXHUYECKHAEC JIOCTH)KEHUS U Pe3yJbTaThI
uccrneoBaHud B cdepe  MUIIEBOH
OMOTEXHOJIOTHHY, HaBBIKAMU
HCTIOJIb30BaHUS COBPEMEHHOT'O
nabopaTtopHOro 00OpyIOBaHUs, TPUOOPOB
(boTodMEKTPOKOTIOPUMETPA,
cnekrpodoromerpa, pH-metpa u np.) u
MPOrPaMMHOTO obecrieueHus TSt
00paboOTKH JAHHBIX

VO-1-
cobeceoBaHue,
VO-2 -
KOJJIOKBHYM,
I1P-4 - pedepar

DK3aMeH
Bormpocet
51-100
Ip-1 -
HUTOTOBBIN
TeCcT

Paszgen II.
BuorexHosorus B
MHUIIEBOK
MIPOMBIIIJIEHHOCTH

IK-9 | xiaccupukanuio U ChIpbeBble HCTOYHUKU
(hepMeHTOB, MEXaHNU3M MIPOTEKAHNS
OMOTEXHOJIOTUIECKUX MIPOLIECCOB,
OCHOBHBIE TEXHOJIOTUYECKUE JTambl
MPOU3BOJICTBA OHMOTEXHOJIOTUUECKOTO
NpOJyKTa, MeToAbl M o0opymoBaHUeE,
IpUMEHsIEMbIEe Ha JAHHBIX JTanax

MMPUMCHATH OCHOBHEIC METOAbI n

YO-1-
cobeceioBaHue,
YO-2 -
KOJUIOKBHYM,
I1P-4 -

pedepar

DK3aMeH
Bormpocst
101-150
Ip-1-
HUTOTOBBIN
TeCcT




obopynoBanue, HCTIONB3YEMbIC TS
MIPOBEIECHUS IKCIIEPUMEHTAITBHBIX
HCCIIENOBAHMM B  00JIACTH  MHUIIEBOU
OHMOTEXHOJIOTHH

HABBIKAMU HCIIOJIb30BaHHS COBPEMECHHOTO
nabopaTOpPHOTO 000PYIOBaHUs, MPHOOPOB
(doTo3nekTpoKoIOpUMETpa,
cnekTpodoTomeTpa, pH-metpa u ap.) wu
MPOTrPaMMHOTO obecrieueHus TSt
00pabOTKH JaHHBIX

IIxaJjia oueHuBaHus YPOBHA CHPOPMHPOBAHHOCTH KOMIIETEHIUI 1O
AUCHHMILIUHEe «BBeneHne B OHOTEXHOJIOTHIO M PO eCCHOHATBHYIO

ACATECJIBbHOCTDL»
Kon u Jranbl GopMUPOBAHUS Kpurepun Ioxka3zarenu Baa-
dopmyupoBKka KOMIIeTeHI[UU JIbI
KOMIIeTeHI[UU
OIIK-7 pe3yJIbTaThl 3HaHUE Pe3ybTaTOB CII0COOHOCTH OLIEHUTE | 45-64
CHOCOOHOCTBIO COBPEMEHHBIX COBPEMEHHBIX U aHAJIM3UPOBATh
HaXOJAUTh U AT JOCTIDKEHUH HayKH M | JOCTIDKCHWH HAYKH M | COBPEMEHHBIE
OIIEHUBATh HOBEHIE (oporo- TEXHUKH B cdepe | TeXHUKH B cepe PesyIbTATEL
TEXHOJOTHYECKHE | . MHIEBLIX THILEBLIX JOCTIDKEHUH HAyKH U
peleHus, yPOBCHB) TeXHoNorui W | TexHONoTHi 1 TEXHHUKH B chepe
BHEZIPATH OMOTEXHOJIOTHH O6uorexHoIOTHI TTUIIEBBIX
Ppe3yIIbTaThl TEXHOJIOTHH 1
OMOTEeXHOJIOTHYEC OMOTEXHOJIOTHH
KHX BOCTIPHHHMATH U | yMEHHUE TBOPUYECKH CIOCOOHOCTH M3Y4HTh | 65-84
HCCIIeIOBAaHUH U TIPUMEHSTh B | BOCIIPHHUMATH U COBpPEMEHHBIE
pa3paboToK MIPaKTHYECKOH MIPUMEHSTH B JOCTHKEHHS HayKH 1
JeSITeIbHOCTH MPaKTUYECKOi TEXHUKH B chepe
COBpPEMEHHBIE JIESITETIBHOCTH MHUIIEBBIX
yaeer HAYYHO-TEXHHYECKHE | COBPEMEHHBIE TEXHOJIOTHH U 5
(poBH- JOCTIDKEHUS, JIOCTIDKEHUSI HAYKH U | OMOTEXHOJIOTHHA U
HyTH1iH) BHEPSATH TEXHHUKH B obiacti IPUMEHATD HX B
pe3yIbTaThI MTUIIEBOH TPOM3BOJICTBEHHOM
HCCIIeJOBaHUI B | OnoTexHONOrNH cepe
obylacTh  TIMIIEBOU
OMOTEXHOJIOTUH B
MIPOU3BOJICTBEHHBIN
Iponecc
CIIOCOOHOCTBIO BIIaJICHHE CIIOCOOHOCTD 85-
BOCHPUHUMATD U | CIIOCOOHOCTHIO MNPUMEHATE B HAy4HO- | 100
HCTIOTb30BaTh B | TBOpYECKH MPaKTUIECKOH
MIPOU3BOJICTBEHHOI BOCTIDHHHUMATH U JeSITeTbHOCTH
MIPAaKTHKE HCTIONB30BaTh B pe3yIbTaTHI
BIazIeeT COBPEMEHHBIE IIPOU3BOJICTBEHHOM JIOCTUKEHUM HayKU U
(BbicoKi) HAyYHO-TEXHUYECKHE | MPAKTHUKE TEXHUKH B chepe
JOCTIDKEHUS U | COBPEMEHHbIE MUILEBBIX
pe3yIbTaThl JIOCTMDKEHUSI HAYKU U | TeXHOJIOTHH U
HCCIIeI0OBaHUM B | TEXHUKU B OHMOTEXHOJIOT Ut
cepe IMUIIEBOH | npodeccroHaIbHOM
OHMOTEXHOJIOTUH cdepe MUIIEBO

OHMOTEXHOJIOTHHU




IIK-2
CIIOCOOHOCTEIO K
peanu3aiyu u
yIPaBJIEHUIO
OHOTEXHOIOTHYEC
KUMU
mporeccaMmu
po¢eCCHOHATBH
ol obnacTu

KJIacCU(PUKaMI0O U | 3HaHUE CIOCOOHOCTh M3yunTh | 45-64
CBIPBEBBIC ocobOeHHOCTEH MEXaHN3M METO/IOB
HCTOYHHKH CBIPbS, MATEPHAJIOB, | TIPOBEICHHUS
(epMeHTOB, OMOTEXHOJOTUYECKUX | IKCIIEPUMEHTAIbHBIX
MeXaHH3M MPOLIECCOB U HAyYHO- | MCCIIEAOBaHUM
MIPOTEKaHUs MPOM3BOJICTBEHHBIX TEXHOJIOTHYECKHX U
3HAET OMOTEXHOIOTHYECKUX | METOMIOB, OMOTEXHOIOTUIECKIX
(moporo- | mporeccos, MEXaHN3MOB TIPOU3BOJICTB
BBIi OCHOBHBIE MPOTEKaHUS
YPOBEHb) | TEXHOJIOTHYECKHE Ppa3INIHBIX
3Tambl MPOHU3BOJACTBA | OMOTEXHOIOTHYECKUX
OMOTEXHOJIOTHYECKOT | MPOIIECCOB
O TNPOAYKTA, METOJBI
u obopyoBaHue,
MIPUMEHSIEMBIE Ha
JIAHHBIX JTarax
yMeeT NIPUMEHSITh YMEHUE YIIPABJIATH CIIOCOOHOCTB 65-84
(mpoaBu- | OCHOBHBIE METOMBI U | OHOTEXHOJOTHYECKH | OOOCHOBBIBATDH U
HYTBI) obopyoBanue, MH [POLIECCaMH C NPUMEHS T
UCTIONB3YEMble  JUIA | MCHOJIB30BaHUEM COBPEMCHHBIE
MIPOBECHNUS COBPEMCHHBIX METOABI U
9KCTIEPUMEHTAIBHBIX | HAy4YHO- TEXHOJIOTHH (B TOM
HCCIIEJOBAaHHI B | IPOM3BOJCTBEHHBIX qrcie
obmacTu MUIIEBOH | METOIOB HH(POPMAIIMOHHEIC)
OMOTEXHOJIOTUH JUISL TIPOBEICHHUS
9KCIEPUMEHTAIBHBIX
UCCJICIOBaHU B
00J1aCTH MUILEBOK
OMOTEXHOJIOTHH
BlIaJIcET | HaBbIKAMU BIIaJICHUE CIOCOOHOCTH 85-
(BBICOKHI)| MCTIOJIB30BAHUS CHOCOOHOCTBIO K IIPOBOAUTH 100
COBPEMEHHOTO peanuzanun CaMOCTOSTEIILHO
11ab0paTOpPHOTO OCHOBHBIX METOJIOB 1 | TEXHOJIOTHYECKHE
o0opyoBaHus, MIPUEMOB IIPOBEJCHUS | TPOLIECCHI C
pudopoB SKCTIEPUMEHTAIBHBIX | TPUMEHEHUEM
(poTodNEKTPOKOIOPH | MCCIIEIOBAHUM C OCHOBHBIX METOJIOB U
MeTpa, UCTIONIb30BaHUEM TIPUEMOB
criektpodoTomerpa, COBPEMEHHOI'0 IKCIEPUMEHTAIBHBIX
pH-metpa u np.) u | maGopaTopHOTO HCCIIeIOBaHUH C
HPOrpPaMMHOTO obopyznoBaHus, UCIIOJIb30BaHUEM
obecreyeHust JUst | ipubopoB COBPEMEHHOTO
00pabOTKN TaHHBIX (doTroanexTpokonopu | 1a0OPaTOPHOrO
MeTpa, obopynoBaHus,
cHeKkTpodoToMeTpa, prudopoB
pH-meTpa u ap.) u (poTosnexrpokonopu
MPOTrPaMMHOTO MeTpa,
obecrieueHust criektpodoTomeTpa,
pH-metpa u 1p.) u
NPOrPaMMHOTO

obecreueHus




|. OnenounbIe cpeacTBA 1S IPOMEKYTOUYHOM aTTEeCTALMHU

HpOMe)KYTOLIHaSI arrecranusda BKIHOYACT OTBCT CTYACHTA HA BOIIPOCHI K
9K3aMCHY U IIPOXOKIACHUC UTOIOBOTO TCCTA.

KpuTtepun BbicTaB/IeHUsI OLEHKH CTYIEHTY HA IK3aMeHe

Bbannsbi, HeoOXoaMMBbIE Ounenka 3K3aMeHa TpedoBanus k 0GpopMJIEHHBIM KOMIIETEHIMSIM B
AJIS1 OLIEHKH HTOTOBOIO YCTHOM OTBETE CTY/IeHTa

TecTa

100-85 COTIIMIHOY» CryneHt BeIpakaeT cBOE MHEHHE 10 C(OPMYITHPOBAHHON

mpobieme, apryMeHTHPYET €ro, TOYHO OIPEICIHB ee
COJIEp>KaHuE U cocTaBsiiolMe. Bnageer maHHBIMU
OTEUECTBEHHOW U 3apyOeKHOM JINTEepaTyphl,
CTaTHCTHYECKUMHU CBEICHUAMU, UH(DOpMaLuei
HOPMAaTUBHO IIPAaBOBOI'0 XapaKTepa, METOAAMH U
NprueMamMu aHajin3a TCOPETHUICCKUX I/I/I/IJ'II/I MMPaKTUYCCKUX
aCIeKTOB n3yuyaeMoit 06macTi. PakTUIECKUX OMIMOOK,
CBSA3aHHBIX C TOHMMAHHUEM BOIPOCA, HET.

84-75 «XOPOIIOY OTBeT XapaKTepU3yeTcsl CMBICIOBOI LETBHOCTEIO,
CBSI3HOCTBIO U ITOCJICI0BATEIEHOCTBIO U3JIOXKCHHS;
JOIyIIeHO 1-2 ommOKy pu 0OBICHEHUH CMBICIIA HITH
cojiepkaHusi mpo0seMsl. [t apryMeHTaluu NpuBOIsTCS
JIAaHHBIE OTEYECTBEHHBIX U 3apyOeKHBIX aBTOPOB.
dakTHyeckux OMKMOOK, CBI3aHHBIX C MOHUMaHHEM
po0OJIeMBI, HET.

74-61 «yZOBJIEeTBOPUTENbHO» | CTYIEHT MPOBOJHUT JOCTATOYHO CAMOCTOSATEIBHBIN
aHaJIM3 OCHOBHBIX 3TAllOB U CMBICIOBBIX COCTABIIAIOIINX
BOIIPOCa; HOHUMAET 0a30BbIE OCHOBHI M TEOPETHYECKOE
00ocHOBaHHUE BRIOpaHHOI TeMBI. JlormymeHo ooee 2
OIIMOOK B CMBICIIE WIIM CO/IEPKAHUH OTBETA.

60-0 «HE Or1ieHKa HEYZIOBIETBOPUTENHFHO BBICTaBIAETCS CTYICHTY,
YIOBJICTBOPUTEIBEHO) KOTOPBIil HE 3HAET 3HAYMTEIILHON YacTH MPOrPaMMHOTO
Marepuaia, J0IyCcKaeT CYlIeCTBEHHbIE OINOKH,
HEYBEPEHHO C OOJBIINMHE 3aTPyTHEHHUSMH BBITIOJIHSET
NpaKTHYeCKHe PabOThl U HE MOXKET MPOJIOJKUTD
o0yueHue 0e3 JI0MOTHUTENBHBIX 3aHATHH 1O
COOTBETCTBYIOIIEH JUCIUITIMHE.

Bonpocsl k 3k3amMeny

1. brorexHoyoTHs KaKk Hay4dyHas AWCHUIUIMHA. [IpenMer, uCTopus pa3BUTHSA,
LIEJIN U 3aJa498 OMOTEXHOJIOTHH.

2. OOBEKTHI U METOABI OMOTEXHOJIOTHU.

3. MHOrooOpa3ue OHOTEXHOJIOTMYECKUX IPOIECCOB. MEXIyHapOIHbIC

CHUCTCMbI KOHTPOJISI Ka4eCTBa OMOTEXHOIOTMYECKHUX IMPOAYKTOB.



4. HCpCHeKTI/IBBI Pa3BUTHA OMOTEXHOJIOTHYSCKUX IMPOU3BOACTB.

5. OcHoBHEIC CBCIACHUA O MUKPOOpPIraHU3MaXx.

6. TunoBast TEXHOJIOTHYECKasi cCXeMa MUKPOOHOJIOTHYECKOTO MPOU3BOICTBA.

7. CniocoObl KyJIbTUBUPOBAHUS MHUKPOOPIaHU3MOB, HCIOJIb3yEMbIE TIpU

IPOU3BOICTBE (PEPMEHTHBIX IIPETIAPATOB.

8. CriocoObl XxpaHEeHUs KyJIbTYP MUKPOOPTaHU3MOB.

9. TexHONOTHS IMOJIYYCHUS ITIOCCBHOI'O MaTCpHaia.

10.
11.

HpI/IFOTOBHCHI/IC IMUTATCIBbHBIX CPCH.

XapaKTepHCTI/IKa )51 Tp€60BaHI/I5[ K CBIPbIO I IIPHUI'OTOBJICHUA

IMATATCIBbHBIX CPCI.

12.
13.

Ouuctka u CTCpUIn3anus BO3yxa.

TexHonornyeckue 0COOEHHOCTH hepMEHTAIUH.

14. KoHLIEeHTpUpOBaHUE U OTIEJIECHHE OHOMAacChl OT KYJIbTypaIbHOU
KHUIKOCTH.
15. Beienenue 1eaeBbiX MpoIyKTOB MUKPOOUOJIOTMYECKOTO CHHTE3a.

16.
17.
18.
19.
20.

[TpuHiun aeiictBust GepMEHTOB U KUHETUKA (PEPMEHTATUBHBIX PEAKLIUM.
DepMEHTHI )KUBOTHOTO U PACTUTEIIBHOIO MPOUCXOKICHUS.

depMeHTHI, TOJy4aeMble MUKPOOHBIM CUHTE30M.

Nmmobunu3anust GepMeHTOB.

Peanuzaniyst OMoKaTaIuTHYECKUX MPOIIECCOB.

21. BeijeneHe U O4MCTKa IPOIYKTOB (hepMEHTAIUU.

22. BeieneHue  BBICOKOMOJIEKYJSPHBIX — MPOAYKTOB M3  KJIETOYHOM
OMOMAacCHI.

23. OcoOEHHOCTH BBIJEICHUS U3 KYJbTYPAIbHOU JKUJIKOCTH OHMOJOTHYECKU

AKTHBHBIX BCIICCTB, COACPKAIMMNXCA B MAJIbIX KOJIMYCCTBAX.

24.

UL,

25.
26.

I'ennas WHXXCHCPHUA N CO3JaHNC FeHHOMOI[I/I(l)I/IHI/IPOBaHHBIX HCTOYHHKOB

depMeHThI, UCTIOTB3yeMbIE I MoTydeHus: pekomOnHanTHbix JJHK.

OcHOBHBIC 3aa491 N IICPCIICKTUBLI TeHHOU HHXXCHCPHUHU II0 CO3JaHHIO

T CHHOMOI[I/I(i)I/ILII/IpOBaHHBIX OpPTaHU3MOB.



217,
28.
29.

KHaCCI/I(bI/IKaHI/I}I TPAHCTCHHBIX OPraHU3MOB I10 IIpU3HaKaM.
HOTGHHI/IEUIBHEUI OITIaCHOCTDb NPUMCHCHUA TPAHCI'CHHBIX KYJIBTYDP.

MexyHaponHas W HalMOHANbHAs cHUcTeMa Oe30IMacHOro IMOJIy4EHHUS,

HUCIIOJIB30BaHMsI, nepcaadu 151 perucTpanumn FCHHOMOI[I/I(i)HHI/IpOBaHHBIX

OpPTraHU3MOB.

30.
31.
32,
33.
34.
35.
36.

Crioco0bI XpaHeHus KyJIbTyp MUKPOOPTaHU3MOB.
OCHOBHBIE CBE/IEHUS 0 MUKPOOpPraHU3MaXx.
Knaccudukaius 1 HOMEHKIATypa MEKPOOPTaHU3MOB.
Mopddosnorus u GpuU3HONAOTHSI MUKPOOPTaHU3MOB.
[TpokapuoThI ¥ 3yKapUOTHI.

[Tyt oOMeHa BemiecTB y MUKPOOPTaHU3MOB.

Oco0eHHOCTH POCTa U PA3BUTUSI MUKPOOPTaHU3MOB.

37. OCHOBHBIE CTaIUHA POCTA MUKPOOPTAHU3MOB.

38. brHOTeXHOIOTHYECKHI MPOIECC KYIbTUBUPOBAHKS MUKPOOPTaHN3MOB.

39. [lepuouueckoe U HEMPEPHIBHOE KYJIHbTUBUPOBAHINE MUKPOOPTAHU3MOB.

40. Kimaccudukanusi cicTeM HETPEepPhIBHOTO KYJIbTUBHUPOBAHHUS .

41. [ToBepXHOCTHBIN W  TIYyOMHHBIH  CHOCOOBI  KYJIBTUBHUPOBAHUS
MHUKpPOOPTaHU3MOB.

42. IIpuroToBieHUE TUTATCIIBHBIX CPE.

43.
44,
45.
46.
47.
48.
49.

OuncTKa ¥ CTEpUIIM3ALMS BO3AYXA.

TexHonornyeckue 0COOEHHOCTH (hepMEHTALUH.

Briaenenue 1eneBbix IpoAyKTOB MUKPOOMOJIOTUYECKOTO CUHTE3A.
Crpoenue GpepMeHTOB.

[Tpuniun aeiictBust GepMEHTOB U KUHETHUKA (PePMEHTATUBHBIX PEAKLIUM.
bruomacca MUKpOOpPraHU3MOB B KaueCTBE UCTOYHHKA OeIKa.

cDepMeHTBI JKUBOTHOI'O M PACTHUTCIILHOI'O IMPONCXOXKIACHU. CDGpMCHTBI,

IMOJIy4acMBIC MI/IKp06HBIM CHHTC30M.

50.
ol.
52,

Homenknatypa MUKpoOHBIX (D€PMEHTHBIX IIPETapaToB.
Nmmobunuzanyst GpepMeHTOB.

[Tomyuenue ¢pepMEHTHBIX MPEnapaToB ¢ HOMOIIbI0 MUKPOOPTaHU3MOB.



53. Peanu3zanust OMOKaTaTMTUUECKUX TTPOIIECCOB.

54. BoijeneHre  BBICOKOMOJICKYJIIPHBIX — TPOJAYKTOB M3  KJIETOYHOM
OHOMACCHI.

55. [lomyyeHnue (epMEHTHBIX MpEnapaToB M MPUMEHEHHWE UX B IMHUILIEBON
POMBIIIIIEHHOCTH.

56. [Tomy4yenue numeBoro Oemka.

57. OCHOBHBIE METO/JIbI IE3UHTETPALIMU KIETOK. XapaKTepUCTHKA.

58. Ilonmyuenue (epMEHTHBIX TpemapaToB M3  CHIPbS  KHUBOTHOTO
IPOUCXOKICHUS.

59. BoizieneHre YucThIX KyJbTyp MOJOYHOKUCIBIX OaKTepUil U ONpe/eieHe
UX MIPOU3BOJICTBEHHOU 1IEHHOCTH.

60. [Toyuenne ¢epMEHTHBIX TMpEnaparoB U3 CHIPbS PACTUTEIBHOIO
MIPOUCXOKTCHHUS.

61. [lonsaTue xemocrara u Typobugocrara. Ix ornuyms.

62. [Tonydenue TUIUA0B C TTOMOIIBIO MUKPOOPTaHU3MOB.

63. [lomyyeHne BUTAMUHOB U MX TIPUMEHEHHE.

64. IIpuroToBieHue MITAMMOB JPOXKKEH U MOJOUHOKUCITBIX OaKTEPHUH.

65. [IpoTeonutuueckne cBocTBa (PepMEHTOB.

66. [ToryueHne 1 UCTIOIB30BAHIE AMHUHOKHUCIIOT.

67. Ilonyyenne MUKpoOOHOTO O€lKa W €ro MPEeuMyIIecTBa Mepea IPyTruMu
UCTOYHUKAMHU.

68. IlomyuyeHune NUIIEBBIX KUCIOT C MOMOIIBI0O MUKPOOPTaHHU3MOB.

69. [Tummessie 100aBKHU U UHTPETUCHTHI.

70. Otxonmpl XUBOTHOBOACTBA. Jlpyrume Buabsl chipbs. [IpeaBapurenpHas
o0paboTka chipbs. CriocoObl THIPOIIN3a PACTUTEIHLHOTO CHIPHS.

/1. buotpancdopmalusi OTX0/10B KUBOTHOBOTUECKUX KOMILJIEKCOB.

/2. KynbTUBUpPOBaHUE MMKPOOPTraHU3MOB Ha 3epHO-KapTo(derbHOH U
MeJIacCHOM Oape.

/3. buoTtpanchopmMaliysi HETUIPOTU30BAHHBIX PACTUTEIBHBIX OTXO/I0B.



74,

MoOJI0YHOKHUCIIBIE 6aKT€pI/II/I (J'IaKTOKOKKI/I, HeﬁKOHOCTOKH,

TepMODHUIBHBIN CTPENTOKOKK, JIJAKTOOAKTEPUH ).

75.

[TpormmonoBokucible Oakrepun, OupUAOOAKTEPUH, YKCYCHOKHCIBIC

OakTepuu, IPOXKKH, ciu3eoOpa3yrolas najgouka — Brevibacterium linens.

76.

OTXOI[BI HI/IH_IGBOI\/II IMPOMBINIJICHHOCTH, UCIIOJIb3YCMBIC B KAYCCTBC ChIPbs

JJIA OMOTEXHOJIOTHYECKOTO IMIPOU3BOACTBA.

77,
78.
79.
80.
81.
82.
83.

[TosrydeHune nuieBoro Oenka.

[IpumMeHeHne OMOTEXHOJIOTHH B IIPOU3BOJICTBE MUILIEBOIO OENKa.
BripamuBanue Muiienus BbICIIUX TpuO0OB B OMOpEAKTOPE.
MuKkpoMuLIETHl B IUTAHUM YEJIOBEKA.

JpoxoKu, Kak UICTOYHHUK OelKa.

[Tpon3BoaCTBO XJ1€0ONEKAPHBIX U TUBHBIX APOXKIKEH.

XHUMHUYECKHI COCTaB XJIEOOMEKapHbIX Apoxxked. Packl u mTammel

JIPOKIKEH, MPUMEHSIEMbIE B XJI€OOTIEKAPHOM MPOU3BOICTBE.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

CnupTtoBoe OpokeHue.

MoJ104HOKHCIIBIE OaKTEPHH.

Pachl 1 mtaMMbl MOJIOYHOKHUCIIBIX OaKTEpUA.
Kinaccuduxanysi MOJIOYHOKUCIIBIX OaKTEpUH.
MoJi04HOKHCII0€ OpOKEHUE.
[IponronoBoOKHCTIOE OPOKEHUE.
ByTuneHrnukonaeBoe OpoxxeHHe.

MacrnsHoe u aleToHOOyTHUII0BOE OpOKEHHE.
ATIETOHOITHIIOBOE OpPOKEHHUE.
OnTuMuU3aIys COCTaBOB MUTATENbHBIX CPE.
Muxkpomunietsl. [InmesBoe ncnosb3oBaHue.

HI/IHICBBIC IMPOAYKTHI, ITOJIY4YaCMbIC B HACTOAIICC BPEMA C IPUMCHCHUCM

[MUIIEBOI OMOTEXHOJIOTHH.

96.

Buner xnebomekapubix apoxoxeit. [lokasaTenn kadecTBa W METOIBI

OIIEHKU CBOMCTB.



97. O6paboTka Msca (epmeHTHBIMU mpenapatamu. Crnocod MOrpyKeHHs
Msica B PacTBOp (PEPMEHTOB IOCIE MEXaHWYECKOro phixiieHus. [Ipenmymectsa u
HEJOCTaTKU CHocooa.

98. buoTexHOIOrUYECKHEe MPOIIECCHI MPU MEpepadoTKe MOJIOKA.

99. Onpenenenue 3akBacku. CrocoObl MPUTOTOBJICHHS MPOU3BOJACTBEHHOM
3aKBaCKU AJI1 KUCIOMOJIOYHBIX MTPOTYKTOB.

100. Mukpoopranu3mMbl, HMCHOJb3yeMble MPU TMPOU3BOJICTBE MOJIOYHBIX
IPOIYKTOB.

101. [IpuroTtoBneHre MOJIOYHOKHCIBIX MPOAYKTOB, ChIpa, Horypra, macia,
COpO’KEHHOM MaxThl, CMETAHbI U JJAKTO3bI (MOJIOUHOTO caxapa).

102. BUOTXEHONOTHYECKUE TIPOIECCHl, NPUMEHSAEMBbIE [UJISl TOXYYCHHS
KOHCEPBHPOBAHHBIX IJIOJIOB ¥ OBOIIEH.

103. [Ipumenenne GEepMEHTHBIX MpPENapaToB MPHU MPHUTOTOBICHUH MCHBIX
WA30CIUN.

104. MonouHass ChHIBOPOTKA KaK MUTATENbHAas Cpela MpU IMPOU3BOICTBE
OEJIKOBBIX MPEMAPATOB.

105. 3akBacku B MOJIOYHOUM TPOMBITIUIEHHOCTH. MlcToprueckue cBeieHus o0
ucnonp3oBanuu. Kimaccuduxarms 3akBacok.

106. AccopTUMEHT 1 TEXHOIOTHs OM(UIOTPOTYKTOB.

107. depMmeHThI, UCTIONIB3YyEMbIE TPU TMepepadoTKe kpaxmaia. Ux aeiicTtBue,
XapaKTepUCTHKA.

108. buotexHonorn4ecKue mpoIecchl B TEXHOJIOTHH COEBOTO COyCa.

109. Boigenenue  YHCTBIX  KYJNbTYp  MOJIOYHOKHCIBIX — OakTepuil
OTpe/ieNIieHNE UX MPOU3BOJACTBEHHOMN IICHHOCTH.

110. Ipunnume! moxdopa KyJabTyp B COCTaB 3aKBACOK.

111. TlpurotoBiieHHE 3aKBACOK B CIIELIMAIIBHBIX TA00PaTOPUSIX.

112. TlpuroToBiieHHEe U TPUMEHEHUE 3aKBACOK B MOJIOUHOM IIPOU3BOJICTBE.

113. TpeOGoBaHus K MOJIOKY, UCIIOJIB3yEMOMY JJIsl IPOU3BOACTBA 3aKBACOK.

114. OcHoBHBIE TpeOOBaHMS K KadyeCTBY XJIEOOMEKAPHBIX M TMHUBHBIX

TPOAKKEN.



115. Mukpoduiopa mnoaydadpukatoB XjeOONMeKapHOTrO TMPOU3BOJACTBA H
TUIIBI OPOKEHMUS.

116. Craguu mpou3BOACTBa (PPYKTOBBIX COKOB, Ha KOTOPBIX MPUMEHSIOT
dbepmenTHBIE npenapaTsl. Onucanue mpoliiecca, XapakTepUCTHKa ITPenapaToB.

117. TlepcrieKTUBHBIE CLIOCOOBI TPUTOTOBJIECHUS U IPUMEHEHHSI 3aKBACOK.

118. Hayunas pa3paboTka 3aKBaCOK U COBEPIICHCTBOBAHUE MX KaYeCTBa.

119. ITopoku 3aKBacoK.

120. MukpoOnoIorndecKuii KOHTPOJIb Ka4eCTBa 3aKBACOK.

121. TlpoayKThl THAPOIM3A Kpaxmalia.

122. CriocoObI TTOBBITIIEHUS KauecTBa XJIeO0ONEKapHbBIX Apoxikei. CyIHOCTh
¥ METOJIBI MX aKTHUBAIIUH.

123. MeToanl craduIn3anuu OMOTEXHOJIOTUUYECKUX CBOICTB
XJ1€00NEKAPHBIX JPOAIKEH.

124. CriocoOb1 00paboTku Msica pepMeHTHBIMU mpenapaTtamMu. CyIIHOCTB,
IpPEUMYIIECTBA, HEAOCTATKH.

125. ®u3MKO-XUMUYECKUE CMOCOOBI  YIyYIIEHWS KadecTBa  KUAKUX
JIPOMKIKEH.

126. TIpon3BoaCTBO M MMPUMEHEHHUE 3aKBACOK I XJICOOOYIOUHBIX U3ICTHI
U3 NILIEHUYHON MYKHU.

127. llpurotoBieHne U TPUMEHEHHE 3aKBACOK g XJjieba U3 pKaHOU U
CMECH P>KAHOM U IIIEHUYHOU MYKH.

128. IIpouecc npousBoacTsa cuapa. OCHOBHbBIE CTA/IUHU, XapAKTEPUCTUKA.

129. llpumenenre  (pEepMEHTHBIX MpENaparoB MpPU  MPUTOTOBICHUU
XJ1€000YI0UHBIX U3ISTTUH.

130. ITpon3BOICTBO AJIKOTOIBHBIX HAITUTKOB, ITMBA, BUHA.

131. CnocoObl  MHTEHCU(UKAIIMK TPOU3BOACTBA ITHIOBOIO CIHUPTa C
HCIIOJIb30BaHUEM (PEPMEHTOB.

132. Ucnonp30BaHne MHUKpPOOPTAHU3MOB B MPOU3BOJICTBE NPOAYKTOB W3

cou.



133. IIpou3BOJICTBO U MIPUMEHEHUE 3aKBACOK JJIs XJI€OO0YIOUHBIX U3ETUI
U3 MIIEHUYHOU MYKH.

134. Tloka3aTenn Ka4decTBa W METONBI OICHKH CBOMCTB XJIEOOTEKAPHBIX
JIPOKIKEH.

135. Xumudeckuii coctaB XJaeO0NEKapHBIX TPOACKEH.

136. Pacel u mTamMMBl JApOXOKEH, MpHUMEHsIEMble B XJIeOOMEKapHOM
MPOU3BOJICTBE.

137. Bunsl xine0omneKapHbIX JPOXKeH.

138. 3akBacku B MOJIOUHOM TIPOMBIIIIEHHOCTH.

139. buoTexHonOrn4YecKre MpoLecchl mpu rnepepadboTke MOJIoKa.

140. IlpuroroBneHre MOJIOYHOKHUCIBIX MPOMYKTOB, ChIpa, WOTYypTa, Macia,
JIAKTO3bI (MOJIOUHOTO caxapa).

141. TlpurotoBiieHHE U TPUMEHEHUE 3aKBACOK B MOJIOYHOM IIPOU3BOJICTBE.

142. TpeboBaHUS K MOJIOKY, UCITOJIB3yEMOMY JUTSI IIPOU3BO/ICTBA 3aKBACOK.

143. TlepcrieKTUBHBIE CTIOCOOBI TPUTOTOBJICHHS U IPUMEHEHUS 3aKBACOK.

144. CnocoObl MOBBIIEHUS Ka4€CTBA XJIEOOMEKAPHBIX APOAIKEH.

145. CymHoCTh ¥ METO/IbI aKTHBAIIUU XJICOOTEKAPHBIX JIPOACOKEH.

146. MeTtoasl cTaOuIn3anuu OHMOTEXHOJIOTHUECKUX CBOICTB
XJ1€00NEKAPHBIX JPOAKIKEH.

147. llpumenenre  (pEepMEHTHBIX  MPEMaparoB IpPU  MPUTOTOBJICHHUU
XJ1€000yI0UHBIX U3/ICTUH.

148. ITpon3BOICTBO AJIKOTOIBHBIX HAITUTKOB, ITMBA, BUHA.

149. TIpou3BoaCTBO CUApa U yKCyca.

150. CniocoObl  MHTEHCU(UKAIIMM TPOU3BOJACTBA ITHIIOBOIO CIHPTa C

UCITOJIb30BaHUEM (DEPMEHTOB.

HTorosblii TecT
1. Yto Takoe mumeBass OMOTEXHOIOT M ?

a) 210 HayKa 0 XMMHYCCKOM COCTaB€ JKHMBLIX KJIICTOK M OPraHu3MOB M O

JICKAIMX B OCHOBC HUX JKHU3HCACATCIIBHOCTH XUMHUICCKHX ITPOLCCCax.



0) DTo Hayka O BaXXHEWIIMX MHKPOOMOJIOTMYECKHMX TMpoleccax M HX
NPaKTUYCCKOM MPUMEHEHUH IS TTOJTyYCHHUS MPOMBIIUICHHBIM CIIOCOOOM IICHHBIX
TIOJIC3HBIX BEIIECTB.

B) DTO TEXHOJIOTHS MUIIEBBIX MPOJAYKTOB HA OCHOBE MHUKPOOHOIOTHYECKON
(bepMEeHTaINU WK C IPUMEHEHUEM OMOaKTUBHBIX KOMIIOHCHTOB.

r) OTO0 00JIacTh OMOTEXHOJOTHH, KOTOpas COYeTaeT B ceOE TOCTIIKCHHS

6I/IOXI/IMI/II/I, MOHCKYHSIpHOﬁ 6I/IOJIOI‘I/II/I, SH3UMOJIOTUH ¥ XUMHUYECKON TEXHOJIOTHUH.

2. Kakoe 13 HarpaBiieHUll OMOTEXHOJIOTUU HE UMEET OTHOIIECHUS K OTPACIH
MUIIEBON IPOMBIIIIEHHOCTH?

a) [IpuMeHeHne mUIIEBBIX A00aBOK (IPOAYLHPYEMBIX MUKPOOpPraHU3MAMHU
AMHUHOKHCIIOT, OPTaHHYECKHUX KHCIIOT, OJIMMEPOB H JIp.).

0) IlomydyeHwe HOBBIX IITAMMOB  MHKPOOPraHW3MOB-TIPOAYLIEHTOB
OuMomacchl, HCIOJIb3yeMOH B KadeCcTBE OENKOBBIX U OEJIKOBO-BUTAMHUHHBIX
KOHLIEHTPATOB.

B) Co3maHMe HOBBIX METOJOB NEpPepadOTKM M XPAaHEHHUS MHUILEBbIX
IPOYKTOB.

r)  Hcnonb3oBanue  Oejika,  CHHTE3UPYEMOr0  OJHOKJIETOYHBIMU

MUKpPOOpPTraHU3MaMH.

3. IIponomxkute Tezuc: «llITaMMbl MUKPOOPTAaHU3MOB — 3TO...» ?

a) MuKpoOpraHusMsel, HACJIEACTBEHHBIE IMPU3HAKA KOTOPBIX IMPETEPHENH
WU3MEHEHUS B HY>KHOM JUISl UEJIOBEKA HAIIPaBJICHUU.

0) Mukpoopranu3Mbl, CHIOCOOHBIE CHHTE3UPOBATH ONPEACICHHBIA MPOAYKT
B KOJIMUECTBAX, MPEBOCXOIAIINX (PU3HOIOTHUECKUE TOTPEOHOCTH.

B) MuKpoopranusmbl, 00J1a/1al0IIKMe BHICOKOW CKOPOCTBIO POCcTa OMOMACCHI
Y CIIOCOOHBIE J1aBaTh BHICOKHUM BBIXOJI LIEJIEBOTO MPOIYKTA.

r) MukpoopranusMbl OAHOTO BHUAA, OOJAJAOIIME OINpEeAETECHHBIMU

CBOfICTBaMH, OTIIMIAOIIUMUCA OT APYI'UX YUCTBIX KYJIbTYP JAaHHOT'O BHUA.



4. Yro u3 mepeunciennoro (1, 2, 3) BXOOUT B MepeUeHb 00S3aTCIBHBIX
TpeOOBaHMI 11 MUKpOOpraHu3Ma-mpoayrenTa: «1. MakcuMmanbHOE YCBOCHHE
MUTATEIBHBIX BElIECTB cpefbl. 2. CTaOUIBLHOCTh B OTHOILIEHUHU MPOJTYKTUBHOCTH.
3. Xoporasi CmoCOOHOCTh BBIICTICHUS» ?

a) Bce u3 BhIIENnepeynciIeHHOTO. B) TOJBKO MEpBbIN U BTOPOU TE3MUC.

0) TonabKO MEpPBBIN U TPETHM TE3HUC. r) TosbKO BTOPOM U TPETHUM TE3HC.

5. Uro siBnsieTcs 3a1auaMu CeJIeKIUn?

a) YcuieHue MpupoHON COCOOHOCTH MUKPOOPTAaHU3MOB MPOIYIIUPOBATH
OTPEJICICHHOE BEIIECTRO.

0) Co3nganue NpoAylIeHTa U3 IITaMMa JJUKOTO THUIIA.

B) M3MeHeHue mpupo/ibl opraHu3Ma B Hy>KHOM HalpaBJICHUU.

r) Bee u3 BhIenepeyncieHHoro.

6. Kakoii ¢akTop u3 mepedyrcieHHbIX (PaKTOPOB BO3IEHCTBUSA Ha KJIETKY HE
IPUMEHSIOT B MPOLIECCE UHAYLUPOBAHHOTO MyTareHesa?
a) YOO. B) JIuzuc.

0) ®aru. r) Hurpo3zamuHsl.

7. YTo BKIIIOYAET MOHATUE TeHETHUYECKasi MHKEHEepHUs ?

a) KoncrpyupoBanue pexombmranTabsix JIHK in vitro ¢ mocnemyrommm
BBOJIOM B KJIETKHU.

0) KynbTuBHpoOBaHuE TKaHEH U KJIETOK 1n Vitro.

B) [lonydyeHue CHHTETHYECKHX KYJbTYyp IyTeM CIHUSHUS MPOTOIIACTOB
Pa3IMYHBIX BUJIOB OPraHU3MOB.

r) Huuero u3 BhlllIenepeYrCIEHHOTO.



8. Kakas cragmst pocTa MHKPOOPTaHM3MOB XapaKTEPU3yeTCs HAYaIOM
JICJICHUsT KJIETOK, TIOCTOSSHHBIM YBEJIMYEHHEM CKOPOCTH pPOCTa KYJIBTYPHI,
yYBEJIMUEHUEM O0IIIEeH MACChI TTOMYJISIIIH?

a) Jlorapudmudeckas ¢asa pocra. B) ®aza IMHEHHOTO pocTa.

0) ®a3a yCKOPEHHOT'O POCTAa. r) Jlar-gasa.

9. Kakoe u3 TpeOoBaHUI He SBJISETCS 00S3aTENbHBIM JIJISl BBhIpAIIUBAHUS
JT000# KyJIBTYPBl MUKPOOPTAaHU3MOB?

a) OTcyTCcTBHE HHTUOUTOPOB POCTA.

0) Haymmnure UCTOYHHUKOB SHEPTUH U yIIIepo/a.

B) Hayimume nutaTebHBIX BEIIECTB I CHHTE3a OMOMAaCCHI.

r) Hanuuue kucnopona.

10. Kakyrmo xapaktepucTuky uMeeT (a3a 3amemyieHus (yMEHBIICHUS)
CKOpPOCTH pocTa?

a) 3HAYUTENTHbHOE YMEHBIICHHE OMOMACCHI KIIETOK, B CBSI3M C MCUEPIIAHHEM
WX 3aIlaCHBIX BEIICCTB.

0) Unciio oTMepIIuX Uiy aBTOJIM30BAHHBIX KJIETOK MPEBBIIIAET MPUPOCT.

B) CHUXXEHUE CKOPOCTU POCTA, YMEHBIIIEHUE YUCIIO ICJIICHUHN KIIETOK.

r) KonnyecTBO BHOBb 00pa30BaBIIMXCS KJIETOK PaBHO KOJHMYECTBY KJIETOK,

OTMCPIINX U aBTOJIM30BAHHBIX.

11. Yto 13 mepedrcIeHHOTO HE TTOJIXONT JJI XapaKTEPUCTUKH TIEPBUYHBIX
MeTabO0JIMTOB, OOPA3YIOIIUXCS B IPOIIECCE MUKPOOHOTO MeTaboImu3Ma?

a) OTO HU3KOMOJICKYJISIPHBIE COCIMHEHHS, HEOOXOAuMBbIE IS pocTa
MHUKPOOPTaHU3MOB.

0) DT0 HUBKOMOJICKYJISIPHBIE COCTUHEHUS, TAKUE, KAK aHTUOMOTHKH.

B) DTO HHM3KOMOJICKYJIIPHBIC COCIMHCHMS, SBISIOMIAECS CTPOUTEIHLHBIMH
0JI0KaMH MaKpPOMOJIEKYJI MEKPOOPTaHU3MOB.

r) DTO HHU3KOMOJIEKYJSPHBIE COCIUHCHHsS, TaKUe, KaK aMHUHOKHCIOTHI U

BUTaMUHBI.



12. Yro BKIHOUYAET MOHATHE (hepMEHTALIHSA?

a) OTo mpouecc BHECEHHs B  3apaHee  NPUTOTOBICHHYIO H
TEPMOCTATUPOBAHHYIO MUTATEIBHYIO CPely HHOKYJIATA.

0) OTo mporiecc MOTy4YeHUs: OUNIIICHHBIX (PEPMEHTHBIX MPENapaToB.

B) OTO COBOKYMHOCTH OIEpalii OT BHECEHUS B MNUTATEIBHYIO Cpeay
MHOKYJIATA JI0 3aBEPIICHUS IPOIIECCOB pOCcTa M OMOCHHTE3A.

r) OTO MOCIeI0BaTEeNLHBIN MTEPECeB YNCTOW KyJIbTYPhl MUKPOOPTaHU3MA U3
OpoOMpKM B amnmaparhl  yBEJIMYMBAKOIIErocs o00beMa 10  KOJMYECTBA,

H€O6XOI[I/IMOI’O I IIPOMBIIIIICHHOT'O IIPOMU3BOJACTBA.

13. Yto U3 mepeunciIeHHOT0 HE BXOJUT B MOHSITHE OCHOBHOTO Ha3HAYEHUS
dbepmenTepa?

a) OcyluecTBIeHNE IEPEMEIINBAHUS CPEIBI.

0) XpaHeHre OMOOTMYECKH IEHHBIX METa00JIMTOB MUKPOOPTaHU3MOB.

B) OOecrneueHrne MUKPOOHBIX KJIETOK HEOOXOAUMBIMU MHUTATEIbLHBIMU
BEILIECTBAMHU.

r) OTBOJ NPOYKTOB OOMEHA BEIIECTB.

14. Kakue OCHOBHBIC TOHSTHS BKIIOYAET KiacCU(UKAIUS TMPOIECCOB
KYJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB I10 CITIOCOOY TeHCTBHS?

a) [lepuoandeckue, MPOMEKYTOUHBIC, HEITPEPHIBHBIE.

6) OmHO-, TBY-, MHOTOCTaIUHHBIE.

B) [ToBepXHOCTHBIE, TITyOMHHBIC, TBEPI0KHIKOCTHEIE.

r) Hudero u3 BbIenepeynciaeHHoOro.

15. Kakue npeumyiiectBa TNIyOMHHOTO crnoco0a KyJbTUBHUPOBAHUS TEPEN
IpyrMMH  JeNaloT ero 0Oosiee  BBITOJHBIM  JUIsi  OMOTEXHOJOTHYECKOTO

IMPOMBIIIJICHHOT'O HpOI/ISBOI[CTBa?



a) Mcnonp3oBaHre ONTUMAIBLHOM MUTATEIBLHON Cpeibl MPU OJaronpusiTHBIX
3HaueHusax pH u TemnepaTypsl.

0) [lonnas MexaHu3alMs U aBTOMATH3AIHs TIpoIIecca.

B) JluTenbHOE COXpaHEHHE KU3HECTIOCOOHOTO TTOCEBHOTO MaTepuara.

r) Y100HOE BBIJICJICHUE U OYKMCTKA 1IEJIEBOTO MPOAYKTa.

16. Kakue crocoObl KyJIbTUBUPOBAHUS SIBISIIOTCS MPUMEPOM 3aKPBITON

CUCTEMBI?
a) HenpeproiBHbIE. B) [IpomexxyTouHbIE.
0) [lonyHenpepbIBHBIE. r) [lepuoanueckue.

17. Kaxoit u3 crnocoO0OB KyJIbTUBUPOBAHHUS OCHOBAaH HAa HCIOJIb30BAaHUU
MHOTOCTaIUHHBIX CHCTEM KYJTbTUBUPOBAHUS?

a) Cnoco0 KyJbTHUBUPOBAHMS, MO3BOJSIOIINA MONy4YaTh KYJIbTYpy HpH
7r000# ckopocTH pocTa (0T j1ar-assl 10 IKCIOHCHIIMAIBHOM U CTAllMOHAPHOH).

6) Cnoco0 KyJIbTUBUPOBAHUS, MAOUIMKA BO3MOXHOCTH MOJJACPKUBATH
MOCTOSIHHBIE YCJIOBHSI POCTa MUKPOOPTAHU3MOB 3a CYET JTUMUTHUPOBAHUS OIHOTO
13 (aKTOpPOB CPEIbI.

B) Crnoco0 KyJbTUBHPOBAaHWS, TJ€ IHUKJI BBIPANTUBAHUS KYJIbTYPHI
MOBTOPSAETCSI MHOTOKPATHO 0€3 MHOTOKPATHOM CTEPUIIN3AIIUU €EMKOCTH.

r) Cnoco0 KyJbTHBHPOBAaHMS, TIJI€ IWKJI Pa3BUTHS MHKPOOPTaHW3MOB
VIJIMHAETCS 3a CUeT TEePUOJMYECKOTO WM  HENPEPHIBHOTO  JT00AaBICHUS

MUTATEIbHOM CpCahbI, 100 3a cueT JJIMTCIIBHOTO YACPIKAaHWA KIICTOK B CUCTCMC.

18. Kakas xapakTepucTUKa TMOIXOIUT JJIsi CUCTEMbI KyJIbTHBHPOBAHUS
IOJIHOTO BHITECHEHUS?
a) B nanHo# cucteme KyJbTypa pacTeT Ha TpaHMIle pa3HbIX (a3, rie KICTKU

YAEPKUBAIOTCS ITyTEM ITPUIIUITAHUS K TBEPIOU OCHOBE.



0) B nanHOl cucTteMe KyJbTypa 3a BpeMs IOCEBA JI0 BBITPY3KU MPOXOIUT
yepe3 BCE CTAJUU pOCTa B IMPOCTPAHCTBE (epMEHTEpa, KaKJOW 4acTh KOTOPOTO
COOTBETCTBYET ONPEACIEHHBIN OTPE30K KPUBOU pOCTA KYJIBTYPHI.

B) B naHHOHN cucTeMe MUKpPOOPTaHU3MBbl PACTYT B KYJbTYpalIbHOU Cpele,
IIOCTOSTHHOM II0 CBOEMY COCTaBY, I'JI€ B KayKJIbIi MOMEHT BPEMEHU HAxXOMSTCSA B
COCTOSIHUM yCTAaHOBHUBUIETOCS TMHAMUYECKOTO PABHOBECHSI.

r) B paHHON cucreMe MHKpPOOpPraHU3Mbl MOCTOSHHO MOJYy4YarOT IPUTOK
CBEXEH CTepUIIbHOW MUTATEIbHOM Cpeibl, a U3 allapaTa HeMPEPbIBHO OTOMPAETCS

OromMacca BMeCTe ¢ 00pa3yeMbIMU META0OIUTAMH.

19. Beimenenue Kakoro 1eyIeBoro MpoayKTa SBISICTCS HAaUOO0JIee CIIOKHBIM?
a) OYUIIEHHBIN TPOIYKT.

0) Kierounas 6romacca.

B) [IpoIyKT, BEIACIAIOMIMIACS B KyIbTYPATHHYIO JKHIKOCTb.

r) BHyTpUKIIETOUHBII IPOYKT.

20. Kak Ha3pIBaeTCs TpOIeCC pas3AelicHHss OMOMAacChl U KYJIbTYpajabHOMN

JKUIKOCTH?
a) AacopOuusi. B) Cenaparnusl.
0) Ouucrka. ) DKCTpaKIIHs.

21. Kak Ha3pIBaeTCs TMPOIECC pPa3pylICHHUs KIETOK TMOJ JeHCTBUEM
COOCTBEHHBIX TUJIPOIUTHICCKUX (PEPMEHTOR?
a) Jluzuc. B) ABTOJM3.

0) DnexTpoauanus. r) Jnamms.

22. Kak Ha3bIBaeTCS MEXaHMYCCKHI METOJ BBIJICIICHHS KJIETOK MPOIYIICHTA,
KOTOPbIE HAKAITUBAIOTCS B TOBEPXHOCTHBIX CJIOSX COJIEPKUMOTO OHopeakTopa?
a) llentpudyruponanue. B) OUIBTPOBAHHUE.

0) OTcranBaHue. r) OoTarms.



23. B kakoi W3  MEPEUMCICHHBIX  O00OJIacTell  MPUMEHSIOT
neHTpudyrupoanue?

a) Boinenenue 6uomacchl U3 KyJIbTypaibHOM KUAKOCTH.

6) OtnmeneHue pa3aUYHBIX IEJNEBBIX MPOIYKTOB MHUKPOOHOIOTHUECKOTO
CHHTE3a.

B) Paznenenue smynbcuit, 00pa3yromuxcs mpyu SKCTPaKIIUH.

r) Bce u3 BhIIenepeyncieHHoro.

24. Kak HazbpIBaeTcsi MPOIECC pa3leieHUsi BEIIeCTB Ha (pakiuud 1o
pasMepam ux MOJEKYJI?
a) llentpudyruposanue. B) Jleaunrerparusi.

0) YabrpadunbTparusi. r) Kpucrannuzarusi.

25. Kak Ha3pIBaeTCs WCXOMHBIM TMPOAYKT, MpeodOpazyeMbiii (pepMeHTOM B
KOHEYHBIN MPOIYKT?
a) KynbrypasibHast >KUJIKOCTb. B) CyOcTpar.

0) BropuuHoe chipbe. r) Cycno.

26. Kakoii 13 Te31COB MOYKHO OTHECTH K XapaKTEPUCTUKE (hePMEHTOB?

a) MmeroT paznuyus B 3aBUCUMOCTH OT II€JIEBOTO MPOJYKTa U CIocoda ero
MOy YCHUSI.

0) He m3meHstoTcs 1 HE PacXoylOTCS B TMPOIECCE PEAKIUHU, YCKOPSIOT
TOJIBKO T€ PEaKIIMK, KOTOPBIE MOTYT IPOTEKaTh M 0€3 HHX.

B) Bimsior Ha CKOpOCTh TEXHOJIOTHYECKOTO IMPOIIecca, BBIXOA M KadeCTBO
TOTOBOTO TTPOJTIYKTA.

r) Huuero u3 BhllIenepeYrCIEHHOTO.

27. Yto u3 NNEPECUHUCIICHHOIO HE OKa3bIBACT BJIMAHHWA HAa KAaTAJIUTHYCCKHC

napaMeTpsl (PepMEHTATUBHBIX PEaKIUii?



a) AKTHBATOPBI.
0) MaruduTopsI.
B) CoJiu TSKENBIX METAJIOB.

r) KoHeuHsbIil npogyKT.

28. UeMm xapakTepusyeTcs oneHKa 3pGeKTHBHOCTH padOThl GUIbTpa?
a) KoHcTaHTOM CKOPOCTH peaKIIny.

0) Koaddurmentom npockoxka.

B) Cucremoit (puiIbTpOB.

r) Koncranroii Muxasmnuca.

29. Ilpu nmosy4eHUn KakuX MPOIYyKTOB (B KaKUX TEXHOJIOTUSX) MPUMEHSIOT
TPOKKA?

a) CriupT, MUBO, XJICOHBIN KBac; (B XJICOONICUCHUN, BUHOICIIHH).

0) MosouHast KHCIIOTa, YKCYC; (B XJIeOONICUEHUH, CITUPTONPOU3BOICTBE).

B) JIuMOHHas1, MOJIOUHAsI, YKCYCHAsl KUCIJIOTHI, ChIP, (DEPMEHTHI.

r) MoJiouHast KUCJI0Ta, MSICONPOIYKThI, MOJIOKOMPOYKTHI.

30. Kakoe moHsTHE UMEET CIEAYIONIYI0 XapaKTEPUCTUKY — «IIpEBpalleHne
OpPTaHUYECKUX COCITMHEHHU B HOBBIE BEIIECTBA MO BO3/IEHCTBHEM (DEPMEHTOBY?
a) OxucneHue. B) bpoxxenue.

0) Brinenenue. r) Boccranosnenue.

31. Kak Ha3bIBaeTCsl BOAHBIM PAacTBOP COJIO/A WUJIM DKCTPAKTUBHBIX BEIIECTB
PACTUTENBHOTO CHIPBS, MOJTYYaEMbIi MIPU CMENIMBAHUU U MOAOTPEBE APOOICHOTO
C0JIOJIa C BOJIOM, Mpe/IHa3HAYEHHBIN K COpaKUBaHUIO?

a) depmenTonM3ar. B) Cyco.

0) CyOctpar. r) UHOKYIIAT.



32. Ha kakue OCHOBHBIE 3Talbl JEJSAT BCE MPOILIECCHl OMOTEXHOIOTMYECKUX
MIPOU3BOJICTB?

a) [IpuroroBnenue NUTATENILHON CPE/Ibl, MOJIyYEHHE TOCEBHOIO MaTepHaa,
KYJIbTUBUPOBAaHNE MHUKPOOPTAHU3MOB, BBIJEIECHUE IIEJEBOTO MPOIYKTa, OYHCTKA
L[EJIEBOTO MPOIYKTA.

0) [IpuroToBieHNe MATATEIHLHON CPEIbI, MOTYyUYEHNE TTIOCEBHOTO MaTepuala,
KyJIbTUBUPOBAaHNE MHUKPOOPTaHU3MOB, IMPEBPAIICHUE MUTATEIIBHOW Cpeabl IOJ
NeicTBUEM (DEPMEHTOB B HEOOXOAUMBIE MPOAYKTHI.

B) Psag mocrnemoBaTenbHBIX  omepanuii  OT BHECGHUS B 3apaHee
IPUTOTOBJICHHYI0 M TEPMOCTAaTUPOBAHHYIO MMTATEJIBHYIO CpEeAy IIOCEBHOIO
MaTepuana 10 3aBEpIICHHs] NPOLECCOB pocTa M OHOCHHTE3a BCIEACTBUE
VICUYEPIIBIBAHUS IUTATEIBHBIX BEIIECTB CPEBI.

r) HemnpepsiBHbIE MOCHEIOBATEIbHBIE COATaHCUPOBAHHBIE IO CKOPOCTHU
ONEPALIMU IPUTOKA CBEXKEN CTEPWIBHON MUTATEIBHOM CPENbl K KyJIbTUBUPYEMBIM

MUKpPOOpPraHU3MaM M yIaJICHUs KX OMoMacchl ¢ 00pa3yeMbIMU META0OTUTAMHU.

33. Kakyro riaBHy10 3a7a4y HEOOXOAMMO PEIINTh NMPH KOHCTPYUPOBAHHUH
anmapaToB JJIsl a3pOOHOM MTyOMHHON (hepMEeHTaIuu ?

a) Co3manue yclIOBUM aCEeNTUKH.

0) Coxpailienue 3aTpaT TpyJa Ha IPOU3BOACTBO MPOAYKTa MO CPABHEHUIO C
JPYTUMH CIIOCOOAMH.

B) CHIKEHHE 4YYBCTBUTEIBHOCTH OMOJIOIMYECKUX areHToB K (u3MKo-
MEXaHUYECKUM BO3ICHCTBUSIM.

r) ObecneueHre BbICOKOM MHTEHCUBHOCTH MAcCO- U SHEProoOMEHa KJIETOK

CO Cpelou.

34. Jlnsg kakoro TWIAa amnmapaToB SIBISIETCS BEPHOW 3Ta XapaKTEpPUCTHKA:
JlanHble QepMeHTepbl XapaKTepU3YIOTCA JOCTAaTOYHO MPOCTOM KOHCTPYKIHEH
(OTCYTCTBYIOT TpYILIMECS, IBUXYIIUECS Y3Jbl), BBICOKOM 3KCILTyaTallMOHHON

HaJCKHOCTBIO, HO UMCIOT HC OYCHBb BBICOKHC MacCOOOMEHHBIE XapaKTepI/ICTI/IKI/I?



a) depMeHTepHI C TIOJIBOIOM YHEPTHH K ra30Boi (ase.
0) depMeHTEPHI € MOBOOM PHEPTUH K KUIKOU (a3ze.
B) DdepMeHTEPHI C KOMOMHUPOBAHHBIM TTOIBOJIOM YHEPTHH.

r) @epMeHTEPHI C CUCTEMOM UI€AIbHOTO CMEIICHUSI.

I1. Ouenounble cpeacTBa AJisi TeKyIeld aTrecTaluu

Kputepum onienku pedpepara

- 100-86 OGammoB BBICTABIACTCS CTYIACHTY, €CIH CTYJICHT BBIPA3WJ CBOE
MHEHHE TI0 C(OpMYyJIHpPOBAHHON mpoOieMe, apryMEHTHPOBAJI €ro, TOYHO
OTIPEJICIIUB €€ CoJIepKaHue U cocTaBisitonue. [IpuBeeHpl TaHHbIE OTE€UECTBEHHON
1 3apyOEKHOM JTUTEpaTyphl, CTATUCTHYCCKUE CBECHUS, HH(OPMAITUs HOPMATHBHO
mpaBoBoro xapakrepa. CTyJIEHT 3HAaeT M BIAJCET HABBIKOM CaMOCTOSITEIbHOU
UCCJIEIOBATENCKOW paboOThl MO TEME HCCIEJAOBAHMS; METOJaMH W IMpUEMaMU
aHaNMM3a TEOPETUYECKMX W/WIIM TPAKTHYCCKUX AaCTeKTOB H3ydaeMoil 00JacTu.
dakTHYECKUX OIMMOOK, CBA3AHHBIX C TTOHUMaHHEM MPOOJEMBI, HET; Tpadudecku
paboTa opopmiieHa MPaBUIIBLHO

- 85-76 - OammoB - paboTa XapaKTEPH3YEeTCS CMBICIOBOW IIEITBHOCTHIO,
CBSI3HOCTBIO U MOCTIEA0BATEILHOCTHIO U3JI0KEHHUS; JOMYyIIeHO He Ooiee 1 ommbku
npu OOBSCHEHWHW CMBICIA WM COAepKaHus mpoOseMbl. [l apryMeHTanuu
MPUBOSITCS JTAaHHBIC OTEUECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPHPOBAHBI HCCIICIOBATEIIBCKUE YMEHHMS W HaBbIKA. DaKTHYCCKUX
OImMMOOK, CBS3aHHBIX C TOHMMAaHHEM TpoOseMbl, HeT. JlomyIieHbsl oJHa-IBE
omurOKu B 0hOpPMIICHHH PaOOThHI

- 75-61 Gamn - CTyAEHT MPOBOJUT JIOCTATOYHO CAMOCTOSITCNIbHBIA aHAJIN3
OCHOBHBIX JTallOB U CMBICIIOBBIX COCTABJISIFOIIMX TPOOIEMBbI; TOHUMAEeT 0a30BbIC
OCHOBBI UM TEOpPETHYECKOE OO0OCHOBaHHWE BBIOpaHHOW Tembl. [IpuBieUeHbI
OCHOBHBIC HCTOYHHUKH TI0 paccMarpruBaeMoil Teme. [lomymeno He 6omee 2 ommbok

B CMBICIIE HJIU COJEP>KaHUU MPOOIEMBbI, 0POPMIIEHUN PAOOTHI



- 60-50 GamoB - ecnu pabora mpeacTaBiIseT COOOHM MepecKa3aHHBIN WU
MOJTHOCTBIO TIEPENMCAHHBIA HMCXOMIHBIM TEKCT, 0e3 Kakux OBl TO HH OBLIO
KOMMEHTApHEeB, aHamm3a. He packpelTa CTPyKTypa H©  TEOpPETHYECKas
cocTaBisifonas TeMbl. JlomymeHo Tpu wim 0ojiee TpeX OMIMOOK B CMBICIOBOM

COJIEp>KaHUU pacKphIBaeMON poOsIeMbl, B 0opMIeHUN PaOOTHI.

Bomnpoch! 1151 KOJUIOKBUYMOB, cO0ece10BaAHMS
1o qucuMiviuHe «BBegenne B 0MOTEXHOJI0THIO U PO¢ecCHOHATBHYIO
NeATeJbHOCTD)»

Pa3znen |. Ilpeamer u 3amaum OuorexHosioruu. TeopeTuyeckne 0CHOBBI
OMOTEeXHOJIOTHHI

1. OOBbeKTh OMOTEXHOIOTUU. XUMHUYECKHUI COCTaB dKUBBIX OPTraHU3MOB.

2. ®epmeHTanmoHHbIie Tporiecchl. KynbTuBHpoBaHUEe OMOTEXHOJIOTHUYECKHUX
O0OBEKTOB.

3. buotexHonoruvyeckoe MPOU3BOACTBO OenkoB. OTHENCHHE, OYHCTKA H
MOU(DUKAIIHS TIPOTYKTOB.

Pasnen |l. IlumeBble 100aBKH M MHIPEIMEHTbl KAaK MPOAYKTHI
OMOTEXHOJIOTHH

1. BuoTexHoJOTMYECKOE  MPOU3BOJACTBO  BEIIECTB W COCIUHEHUH,
MCIIOJIb3YEMBIX B MMUIIEBON MPOMBIIIJIEHHOCTH.

2. [Tonyuenne (QepMEHTHBIX MpENnapaToB W WX MPUMEHEHWE B IHINEBON
MIPOMBIIIJICHHOCTH.

3. [lonyuenue 6momMacchl MUKpPOOPTAaHU3MOB.

Paznen |11. BuorexHo/iorusi B nuiieBoii MpoOMbINIJIEHHOCTH

1. CoBpeMeHHOE COCTOSTHHE MUIIIEBON OMOTEXHOIOTHH.

2. [lumeBasi OUOTEXHOJOTUS TPOIAYKTOB W3 CHIPhS PACTUTEIHLHOTO
MIPOUCXOKICHHUS.

3. [lumeBass  OMOTEXHOJIOTHSI  MPOAYKTOB W3  ChIPbS  KMBOTHOI'O

MPOUCXOKICHHUS.



Kputepuu onieHok

- 100-86 GamioB BBICTABISAETCS CTYJICHTY, €CIU CTYACHT 3HA€T U CBOOOJIHO
BIIAJICET MaTEePUAIOM, BBIPA3WJI CBOE MHEHHE MO CHOPMYITUPOBAHHON MpoOIeMe,
apryMeHTUpoBan ero. [l TOATOTOBKM CTYACHT WCIOJB3YyeT HE TOJBKO
JICKIIMOHHBIN MaTepuaj, HO M JIOMOJHUTEIbHYI0 OTCUECTBEHHYIO W 3apyOeKHYIO
JUTEPATYDPY.

- 85-76 - OGamioB - paboTa XapaKTEpH3yeTCS CMBICIOBOM I1€JIbHOCTHIO,
CBS3HOCTHIO W IIOCJIEIOBATEIBLHOCTBIO M3JOKECHHS. DaKTHUECKHX OIIMHUOOK,
CBSI3aHHBIX C TOHUMAaHUEM MPOOJIEMBI, HET.

- 75-61 Gamn - CTyJAEHT MOHUMAeT 0a30BbIE OCHOBBI M TEOPETUUYECKOE
o0ocHOBaHWE TeMbI. [IpHBIIEYEHBI OCHOBHBIE HCTOYHHUKH IO PacCMaTPHBAECMOM
TEeMe.

- 60-50 GammoB - eciu OTBET MTPEICTaBIsACT COOOW TEepecKa3aHHBINA
MCXOJHBIM TEKCT, 0€3 Kakux Obl TO HU ObUIO KOMMEHTapHUeB, aHanu3a. [JomyiieHo

TpH WK 0oJiee TpeX OMHMOOK B CMBICJIOBOM COJEP>KaHUU TEMBI.



