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Hean, 321244 U IUIAHUPYeMble Pe3yJbTAThHI 00y4eHHs 10 TUCIUIITIHHE

K mwmemsim ocBoenus aucuurinHbel —«TermnoMaccooOMeH U THUAPOAWHAMUKA B
OropeakTopax» CielyeT OTHECTHU:
- MOATOTOBKA MarucTrpa K PelIeHUI0 HAayYHBIX, HHXKEHEPHBIX U MPOM3BOACTBEHHBIX BOIPOCOB
OMOTEXHOJIOTHYECKON OTpaciu B KOMIUIEKCE C €€ JOCTHKCHHSIMH U  BO3MOXHBIMHU
TEXHOJIOTHYECKUMU PEIICHUSMH;
- ¢hopMUPOBAHUE Yy CTYACHTOB 3HAHUM M HABBIKOB IO IPOBEJCHHUIO HAyYHBIX HCCIEIOBaHUN B
001acTy COBEpIIEHCTBOBAHUS 000PYAOBaHUA U TeXHOJIOTHI moyueHus. BAB.

OcHOBHbIE 337]7a4l OCBOCHUS JUCIUIIINHBI:
- O3HAaKOMJICHME C METOJaMH TEOpHH TOJO0OWS W METOJaMH aHajlu3a pa3MEpPHOCTEH Mpu
U3YYEHUHU TIPOIECCOB, TMPOTEKAIIIUX B OHOpeakTopax, U METOJOJOTHEH Hay4HBIX
HCCIIEIOBaHUI B 001aCTH OMOTEXHOJIOTUH;
- TpHOOPETEHHE CTYACHTAMH HABBIKOB PAacUETOB MapaMeTPOB U PEKHUMOB TEXHOJOTHYECKOTO
nporiecca noinydenus bAB;
- TpHOOpeTEeHUE HABHIKOB [0 YMPABICHUIO U PEAIH3AlHNH TPOEKTOB IO HCCIEIOBAHUIO
MPOIIECCOB TEIIOMACCOOOMEHHA U THAPOAMHAMUKU B OMOPEaKTOpax.

OOyuenne no aucuurimHe «TeromaccooOMeH M THIPOJMHAMHKA B OHOpEaKTopax»
HampaBJIeHO Ha (POPMUPOBAHKE Y OOYUYAIOIIMXCS CIICTYFOIIUX KOMITETCHIUH:

Koa n HaumeHoBaHue NuukaTopsl 10CTHAKEHUS] KOMIIETEeHIIUH
KOMIIeTeH U

OIIK-4. Cnoco6en Beioupatb 1 | MOIIK-4.1. 3HaeT MeTObI, CPEACTBA M TIPAKTHKA
HCII0JIb30BAaTh COBPEMEHHBIE IUTAaHUPOBAHUS, OpPraHU3al1H, IPOBEIECHUS U BHEPEHUS
MHCTPYMEHTAJIbHBIE METO/IbI U HAyYHBIX UCCIIEOBAHUN U ONBITHO-KOHCTPYKTOPCKUX
TEXHOJIOTUH, OCBAUBATh HOBbIE | pa3pabOTOK
METOJBbI U TEXHUKY NOIIK-4.2. '0TOB K IPUMEHEHUIO HOBEUIIINX METOI0B
UCCJIEZIOBAHUMN U1 PEILICHUS OMOTEXHOJIOTHH, TPOPECCHOHATBHON IKCIUTyaTalluu
KOHKPETHBIX 33Ja4 COBPEMEHHOI'0 OMOTEXHOJIOTNYECKOT0 000pYI0BAHUS U
npodeccHoHaTbHOM Hay4YHBIX TPUOOPOB
JeSTEIBHOCTH NOIIK-4.3. Bnaneet meTogaMu K mpoQecCuoHaIbHOM

AKCIUTyaTallii COBPEMEHHOI'0 OMOTEXHOIOIMYECKOTO
000pYyIOBaHUsI M HAYYHBIX TPUOOPOB

1. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl
JlucuurmimHa OTHOCUTCS K 00si3aTenbHOM yacTu 61oka b1 Jductumnuset (Mogysm).
I[I/ICI_II/IHJ'II/IHa «HpaBo HHTeHHCKTyaHLHOﬁ COOCTBEHHOCTH)» B3aHMOCBSA3aHa JTOTHYECKH U

COACPIKATCIIbHO-MCTOAUYCCKN CO CICAYIOIUMH AJUCHUIITIMHAMMU: ((MGTOI[OHOFI/ISI pa3pa60TKH

OMOTEXHOJIOTMYECKHX OOBEKTOBY, «MeTOoIbl MCCIeI0BaHU B OMOTEXHOJOTHI», «TexHOomorus
(hepMEeHTHBIX TIpenapaToBy.

2. CTpyKTypa U coiep:KaHue TUCHUILINHBI
OO6m1ast Tpy10€MKOCTh TUCHUILIUHBI cOCTaBisieT 3 3aueTHbie equHUIbI (108 yacoB).

3.1. Buabl y4eOHOM padoThl H TPYI0EMKOCTh

Ne T KoauuecTBo CemecTpbl
n/n 4acoB 2 -
1 | AyauTopHble 3aHATHSA 72 72 -
B tom uucie:
1.1 | JIexuuu 18 18 -
1.2 | CemuHapcKue/pakTHUECKUE 3aHATHS 38 38 -




1.3 | JlaBopaTtopHbIe 3aHATHS - - -
2 | CamocrosiTesibHasA padoTa 16 16 -
3 | [IpomexxkyToyHAas aTTeCTAUSA -

3a4yeT -
Hroro 72 72 -

2.2. TemaTn4eckuii IJIaH U3yYeHUS JUCHUIIIIMHBI
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1. | Tema 1. BBenenue B Kypc 6 2 2 - - 2
Tema 2. Teopus nogo0us mpoeccoB U 8 2 4 - - 2
METOJI aHAJIN3a Pa3MEPHOCTEN

3. | Tema 3. Cpipbe u cBOMCTBa 8 2 4 - - 2
(epMEeHTaTUBHBIX Cpejl

4. | Tema 4. 'mapoauHamMuka OMOPEAKTOPOB 10 2 6 - - 2

5. | Tema 5. TermmooOMeH B OnopeakTopax 14 4 8 - - 2

6. | Tema 6. Macconepenaya B 12 2 8 - - 2
Oouopeakropax

7. | Tema 7. CocTaBieHHe POEKTA MJIaHa 14 4 6 - - 4
MPOBEICHUS SKCIIEPUMEHTAIBHBIX
paboT 1Mo TUAPOAUHAMUKH U
TeIIoMaccoOMeHy B OMOpeakTopax

HUroro | 72 18 38 - - 16

2.3. ConpepxaHue TUCHUNINHBI

Tema 1. BBenenue B Kypc.
IIpeamer u 3amaun kypca. CBS3b ¢ APYTUMHU AUCUUIUIMHAME Kypca. Turel 6HOpeakTopos,
IMPUMCHACMBIX B TCXHOJIOTMYCCKHUX CXEMax.

Tema 2. Teopusi nog00Hs MPOLECCOB U METO/] AHAJIHM3Aa PAa3MEPHOCTEN.

[IpuMeHeHre METO/I0OB TEOpUM MOA0OMS K H3YYEHHIO MPOLIECCOB, MPOTEKAIOIINUX B
OouopeakTopax. dusnueckas MOJAEIb IPOIECcCa, OCHOBHBIE YPAaBHEHUs 3a/laud M YCIOBHS
€IMHCTBA peIIeHUs. YCIOBHsS OJHO3HAYHOCTU. [‘eomeTrpuueckoe M BpeMEHHOE moa00ue.
[Tono6ue nmosneit puznueckux BennyuH. Yucna nogodus.

Merton aHanu3a pa3sMepHOCTEH NPH N3yYEHUH TPOTEKAIOIIUX [TPOLIECCOB.

I'uppaBnnueckue yncna nogoous. CooTHOLIEHHE MEXTY Teopuel MoJ00Us U aHAIN30M
pa3MEpPHOCTEN.

Tema 3. Coipbe u cBONiCTBa pepMEHTATHBHBIX Cpell.

XapakTepucTuka U1 0COOEHHOCTH OCHOBHBIX MCTOYHUKOB CyOCTpaTOB JUIsl ITPOLIECCOB
¢bepmenTanuu. PU3NKO-XUMHUECKUE CBOICTBA ()EPMEHTATUBHBIX CPEI.

Oco0eHHOCTH MPOLIECCOB KYJIBTUBUPOBAHUSI MUKPOOPIaHU3MOB Ha YTJIEBOACOIEPKALLIEM
CBIPbE, HU3ILUX CIIUPTaX, YIJIEPOIHOM ChIpbE, MEJIACCE U JIP.




Tema 4. 'uapoauHaMuka GMOPEaAKTOPOB.

l'unponunamuyeckue mporecchl B OuopeakTopax. [ MApOAWHAMUYECKHE PEKUMBI
TEUCHUSI BSI3KOM KUJKOCTH.

Mertoapl ucciieIoBaHUS THAPOAMHAMUYECKUX XapaKTePUCTUK (PepMEHTEPOB.

BnusiHue cTpykTypbl MOTOKOB B OuopeakTope Ha 3(@ekTHBHOCTh ammapaTa. MeTomabl
SKCIEPUMEHTAIBHOM OLIEHKM CTPYKTYpbl IIOTOKOB. ['MIPOAMHAMHYECKOE MOIECIUPOBAHUE
anmapaTtoB. MacimTaOHbIN epexo/.

Tema S. Tensioo0MeH B OuopeakTopax.

Temnonepenaua B mporecce OunocuHTe3a. MexaHuW3MBbl MepeAayu Tersa. TemioBoe
110J001€ U OCHOBHBIE KPUTEPHH TEIUI0BOro noaoous. TerioBoii 6ananc pepmenTepa.

Temnoornaua npu cBOOOJIHOM U BBIHYXKJAEHHOM JABIM)KEHUH XHUAKOCTU. Teruioornaya B
anmnaparax ¢ memainkou. IIponecc rermmonepenaun. TemnoBele noTepu B ammaparax. TerioBoi
s dexT mporecca hepMeHTaIIUH.

Tema 6. Macconepenaua B OMopeakropax.

MarepuanpHbiid 0agaHC MacCOOOMEHHBIX MPOoIeccoB. MoauduimpoBaHHbIe ypaBHEHUS
Maccoorepeiauu.

OKCIIEpUMEHTANILHBIE ~ METOABl  HCCICIOBAHUS ~ MAaCOOOMEHHBIX  XapaKTePUCTUK
onopeakTopa. OmnpezeneHre CKOPOCTH TPAHCIOPTa KHCIOPOAA W BEIUYHHBI OOBEMHOTO
K03 duIMeHTa Macconepeadu KuciIopoa.

Tema 7. CocTaB/ieHHe NMPOEKTa IJIAHA NPOBeIeHUs IKCIIEPUMEHTAIbHBIX padoT mo
THAPOAUHAMMKH U TeIioMacco0MeHy B OMOpeaKTopax.

DopmyJIMPOBKA LEEH, MTyTed TOCTUKEHMS, 33/1a4 SKCIEPUMEHTAIBHBIX HUCCIIEIOBAaHUN
pabotel OmopeakTopoB. PazpaboTka TmaHa peanu3alud TPOBEACHUS] HKCIEPUMEHTATbHBIX
UCCIIEI0BAaHUM OHOpPEaKTOPOB. BapuanTel HCCIEA0BATENbCKUX (J1abopaToOpHBIX)
(hepMeHTaIMOHHBIE YCTaHOBKU. [I[porpaMmma MOHUTOpPHHTA peali3aliy UCCIIeIOBaHM.

24. TemaTuka CeMMHAPCKUX/MPAKTHYECKHUX U JIA0OOPATOPHBIX 3aHATHH
3.4.1. Cemunapckue/mpakTUYECKUE 3aHATUS

Tema 1. BBeaenue B kypc.

Tema 2. Teopust mogo0usi MPOIIECCOB U METOJ aHAIN3a Pa3MEPHOCTEN.

Tewma 3. Coipbe u CBOICTBA (hepMEHTATUBHBIX CPEI.

Tema 4. l'mnpoauHamuika 6MOPEaKTOPOB.

Tewma 5. TermooOMeH B OMOpeakTopax.

Tema 6. Macconepenaya B OnopeakTopax.

Tema 7. CocTaBieHne IpoeKTa MiaHa MPOBEACHUS IKCIIEPUMEHTAIBHBIX PaboT 1Mo
TUAPOAMHAMUKH U TETJIOMAacCOOMEHY B OMOpeaKkTopax.
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3.4.2. JlaGopaTopHbIe 3aHATUS
JlaboparopHbie pabOTHl y4SOHBIM IJIAHOM HE TPEyCMOTPEHBI.

3. Y4eOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecriedeHue

4.1. OcHoBHasi IMTEPATYypa
1. Ilpomecchl u anmaparbl OMOTEXHOJIOIMM: (pepMEHTAL[MOHHBIE anmnapaTsl: yueOHoe mocodue
mist By30B / A. FO. Bunapos [u 1p.] ; mox penakuueit B. A. beikoBa. — 2-e usf., nepepa0. u
nor. — Mocksa : U3natensctBo FOpaiit, 2021. — 274 c.
2. buprokos B.B. OcHoBsl mpomsbItiuieHHON OnoTexHooruu. — M.: KonocC, 2004. - 296 c.
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[Ipoueccel 1 annaparbl OMOTEXHOJIOTMUECKUX MTPOU3BOJICTB — ydeOHOe ocoOue /171 BY30B
/A.T'. HoBocensues u np. — CII6: yausepcutere UTMO, 2018.

4.2. JlonoJIHUTeJIbHAS JIUTEpaTypa

buoTexHonornueckue npoueccsl U anmnaparsl : yueoHoe nocodue / B. H. Jlonrynun, B. A.
IIponun. — TamboB : Wszparensckuii uentp ®I'BOY BO «TI'TY», 2020. — 80 c.
https://tstu.ru/book/elib/pdf/2020/dolgunin.pdf

4.3. JluueH3HOHHOE M CBOOOJHO PAaCHpPOCTPaHsieMOe MPOrpaMMHOe
o0ecreyeHue

. Ilporpammer makera Microsoft Office (Word, Excel, PowerPoint).

44. CoBpeMeHHbIE npodeccuoHaIbHbIE 0a3pl  JAHHBIX H®
uHGoOpPMaIHOHHbIE CIIPABOYHBIE CHCTEMBI

www.elibrary.ru — Hay4dHast S7IeKTpOHHAsT OMOIMOTEKA.

www.molbiol.ru - Y4yeObuuku, Hayuyasie MOHOTpaduu, 0030pbI, JA0OPATOPHBIE MPAKTHKYMBbI
B CBOOOJHOM JIOCTYIIE Ha CaiiTe MPaKTHUECKON MOJIEKYJIIPHOM OHOIOTHH.

www.scopus.com (Scopus) — eauHas pedepaTBHAs U HayKOMeTpUYeckas 0a3a JaHHBIX
(MHACKC IUTUPOBAHUS).

www.scincedirect.com/ (ApXuBHbIE KOJUIEKIIMM 3>KypHajoB wu3aarenscTBa FElsevier) —
apXWBHBIC KOJUICKIIMHM Pa3IMYHBIX TEMAaTWK, B TOM yucie Biochemistry, Engineering and
Technology.

http://www.fp7-bio.ru - HKT «buoTtexnomorumy.
http://cyberleninka.ru/article/c/biotehnologiya - HayuyHas siekTpoHHas OuOmmoTeka
«KUBEPJIEHHKAY.

http://www.springerprotocols.com/ - qoctym k 6a3ze nanHbix SpringerLink.
http://grebennikon.ru/ - snexTponnas oubomoreka Grebennicon.
http://login.webofknowledge.com/ - pecypcsl Ha Tutatgopme Web of Knowledge.
https://www.garant.ru/ - cnpaBouHo-nipaBoBas cuctema «['’APAHT».
http://www.consultant.ru/ - cipaBouHo-npaBoBas cucrema «Koncynbrantllmtocy.
https://www . fips.ru/ - ®enepanbHbIil HHCTUTYT MPOMBIIIICHHONH COOCTBEHHOCTH (IOCTYTI K
JOKyMEHTaM, IOMCKOBOU CUCTEME).

5. MarepuajibHO-TeXHHYECKOe O0ecredeHue

YueOnas ayauropus kadeapansHoro GoHma, 000py1oBaHHAS KOMIIBIOTEPHONW TEXHUKOMH,

MyanPIMG,Z[HfIHBIM IMPOCKTOPOM, I NPOBEACHUS JICKIIMOHHBIX 1 CCMUHAPCKUX 3aHATHH.

Peanuzanus 06pa30BaTeJle0171 porpamMmal o0OecIieunBaeTCs AOCTYIIOM  KaXJ0r'o

CTyZieHTa K MH()OPMAIMOHHBIM pecypcaMm — OuOnImoTeyHOMYy (OHIY M CETEeBBIM pecypcam
HuTtepner.

6. MeToan4yecKkue peKOMeHIALIMHA

6.1. MeToanueckue peKOMeHIANMH JJIsS MpenoaaBaTesisi M0 OpraHu3amun

00y4eHust

HpenonaBaHHe JAUCHUIINIMHBL  OCYIICCTBIIACTCA B COOTBCTCTBHU C CDCI[epaJ'IBHBIM

rOCYJJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BBICHIETO MPO(ECCHOHATHLHOTO 00pa30BaHMs
110 HarnpasieHuo noarotoBku 19.04.01 «buorexnonorus» (ypoBeHb MarucTparypbl), U3y4eHHe
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JTUCIHMIUIMHBL  TOJDKHO 0a3MpOBaThCS HA HWCIOJB30BAHWHM IMOCTYMAIONIMX B OHOIHOTEKY
MEPUOINYECKUX M HeTlepHoAnYecKuX n3ganuii. C y4eToMm 3TOoro pa3pabaThIBalOTCS COJCpKAHUE
Kypca ¥ OCHOBHBIE METOJWYECKHE PEKOMEHIAIMU, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO
3HAHHI B 00JIaCTH OMOTEXHOJOTHICCKIX TTPOU3BOICTB.

Nudopmanus o BpeMeHHOM rpaduke paboT cOOOIIaeTcs MperojaBaTelieM Ha TepBOi
nekiuu. [lpermomaBarens maer yka3aHUS TaKKe MO OPTaHHU3AIMU CAMOCTOSTENBLHON pPabOThHI
CTYJICHTOB, CEMHHAPCKUX W TPAKTHYECKUX 3aHATHH, MPOBEACHUS TEKYIIETO0 KOHTPOJISI
yCIIEBa€MOCTH U TIPOMEKYTOYHON aTTECTAIIHH.

B mpouecce ureHus ekl mpenojaBaTellb JODKEH (OpMHUpOBATH Yy CTYICHTOB
CUCTEeMHOE TIpEJCTaBlieHue 00 W3y4aeMoW JUCIUIUIMHE Kak Hayke, (OpMUPOBAThH
poheCCHOHATILHBIE NHTEPECHI, BOCIIMTHIBATG CO3HATEIILHOE OTHOIICHHUE K MPOIIECCY O0yYCHUs,
CTpEMJICHHE K CaMOCTOSITENIbHOM TBOpPYECKOW paboTe, BCECTOPOHHEMY  OBJIAJICHUIO
CHEIMALHOCThIO. B JIeKIHUSIX HEOOXOIUMO HCIIOJIb30BaTh BHYTPH- M MEXKIUCIUTUTHHAPHBIC
JOTHYECKHE CBSI3W, 3HAaHWE (YHIAMEHTAIBHBIX U O0OMIENpPO(eCCHOHANBHBIX IUCIUILINH,
BHEJPATH MPOOJIEMHBIE JIEKIIUH, UCTIONB3Ys OOPAaTHYIO CBSI3b C ayJUTOPHEH.

Jlist opraHuW3anyy U3Y4YCHUS AUCIUILIMHBI PEKOMEHIYETCS HCIOIB30BaTh CIIEAYIONIUE
CpeICTBA: OCHOBHYIO W JIOTIOJIHUTEIBHYIO JIATEPATYpy; YUeOHYIO MpOrpammy IHCIUIUIHHEI,
METOAMYECKHE PEKOMEH/IAIINH.

[MpodeccnonanbHas MOATOTOBKA MAarucTPOB IO JAHHOW JMCHUILIMHE MPEanojiaraet
peam3anuio, pa3padoTKy U MPUMEHEHHE COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH, BHIOOD
ONITUMAIILHOW CTPATETHH IPETOIaBaHus M IeJield 00y4eHUs, CO3J]aHue TBOPUECKOW aTMOCHEpHI
00pa30BaTeNBLHOTO TMPOIIECCa; BBIABICHUE B3aUMOCBS3E€H HAYYHO-HCCIEIOBATENLCKOTO U
y4eOHOTO MPOIECCOB B BBICIICH IIIKOJIE.

6.2. MeToanueckue yka3zaHus JJisl 00yYAOIIMUXCH M0 OCBOEHH IO JUCIHIIJIMHBI

[Ipexxae yem MpUCTYNHUTH K OCBOCHUIO Kypca CTYAEHT lielecooOpa3HO O3HAKOMHTHCS C
paboueli mporpaMMoi JUCHHUIUIMHBL. JTO MO3BOJIUT OLEHUTh 00BEM MPEACTOSIIeH pabOTHI MO
M3Y4YEHHMIO Kypca, palUOHAIBHO paclpeleuTh BpeMs, O03HAKOMUTHCS € UH(GOPMAIMOHHO-
METOJUYECKIM 00eCreYeHUeM JTUCIUTUTHHBI U MOTYYUTh TOCTYI K HEOOXOJUMBIM YUeOHUKAM U
y49eOHBIM TTOCOOHSIM.

OOpaiaeM BHUMaHHUE CTYACHTA, YTO OCHOBHBIMH BUJIAMU YYCOHBIX 3aHATHU SBISIOTCS
JEKIUU U TPaKTHUYECKHEe 3aHSATHS, MOCEIIEHUE KOTOPBIX SBJseTcs 00s3aTenbHBIM. TemaTuka
JeKIUU yKa3zaHa B pabouell mporpamMme, 4YTO TMO3BOJUT MPEIBAPUTENHLHO O3HAKOMUTHCS C
CoJIep>KaHUEM MaTepHaa.

Jlexuunu UMEIOT LIEJIb:

- 1aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUYHBIX 3HAHUU MO KYpCY;
- CKOHIICHTPHPOBATh BHUMaHNE Ha HAOO0JIEE CJIOKHBIX Y3JIOBBIX MPOOIEMHBIX BOITPOCAX.

B mpouecce nmekmuu 1enecoo0pa3Ho BECTH CBOM KOHCIIEKT, KOTOPHIH TO3BOJIUT JyUIle
YCBOUTH KypC U MOJATOTOBUTHCS K IPOMEKYTOUYHOM M UTOTOBOM aTTeCTalluH.

CeMmuHapcKkue W TPAKTUYECKHUE 3aHSTHS JIal0T BO3MOXKHOCTh Ha TMPAKTUKE MPOBEPHUTH
OTJICJIbHBIE BOIIPOCHI TEOPHH, TITy0KE BHUKHYTh B (PU3NYECKYIO CYIIHOCTh U3y4aeMbIX SBJICHHIA
Y MOJIYYUTh HABBIKM CAMOCTOSITEIbHOW MOATOTOBKH U MPOBEACHUS HKCIIEPUMEHTA.

7. ®OHI OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLICHMBAHUA Pe3YJIbTATOB 00y4YeHH S

ChopMuUpOBaHHOCTh ~KOMIETCHIMH TIPU HW3YYCHUW JIUCHUIUIMHBI  OIMPEIEINIICTCS
MOCPEIICTBOM OILICHKA COOTBETCTBUS OTBETOB W/WJIM BBHINOJIHEHUS 3aJIaHUI  3asBJICHHBIM
MHJMKATOpaM B PaMKax MEPONPUATHM TEKYLIEro KOHTPOJISL U INPOMEXKYTOYHOHW aTTECTALUHU
(3auera).



7.2. lkajgau KpUuTepUn OLEHUBAHNS Pe3YJbTATOB 00yUeHUSA

dopMa IPOMEKYTOUHOM aTTeCTALlUU: 3a4ET.

[IpomexxyTounast arrtecTanusi oOywaromuxcs B ¢GopMme 3adera MPOBOAUTCS 110
pe3yJbTaTaM BBIIIOJIHEHUS BCEX BUIOB YUeOHOU pabOThI, MPEIyCMOTPEHHBIX YUEOHBIM IJIAHOM
0 JAaHHOW JHUCUUIUIMHE, MPH 3TOM YUHUTBIBAKOTCS PE3yJbTaThbl TEKYIIETO KOHTPOJIA
yCIeBaeMOCTH B TeueHue cemectpa. OIEHKa CTENEeHH JOCTIKCHHSI OO0Yy4aroluMUCS
IJTAHUPYEMBIX PE3yJIbTaTOB O0yUEHUS MO JUCHUIUIMHE MTPOBOAUTCS MPENoAaBaTeieM, Beay M
3aHATHS 1O JHUCHUIUIMHE METOJOM JKCHEpPTHOW OueHKu. [lo wmroram mnpoMeKyTOUHOU
aTTeCTAIlMH 110 JUCIIUILINHE BEICTABIISICTCS OLICHKA «3aUTCHOY, «HE 3aUTCHO.

HIxajna oneHUBaHUA Onncanue

BoinonHeHsl Bce BUAbl yueOHOW pabOThI, MPEayCMOTPEHHbIE YUYEOHBIM
mwiaHoM. CTyJEeHT [E€MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUU,
HaBBIKOB TPHUBEIEHHBIM B TabiMIax IOKa3arened, onepupyer
NpUOOpPETEeHHBIMU 3HAHUSMHU, YMEHUSMH, HaBBIKAMHU, NPUMEHSET UX B
CUTyallUsAX IIOBBIIEHHON cinoxkHoctu. Ilpm »3TOM MOryT OBITH
JONYILIEHbl HE3HAYMTEIbHbIE OMIMOKM, HETOUYHOCTH, 3aTPyAHEHUS MHpU
AHAIMTUYECKUX ONepalusix, MEepeHoce 3HAHWNM M YMEHUN Ha HOBBIE,
HECTaH/IapTHbIE CUTYyaIUH.

3aureHo

He BbimonmHen oauH wiu  Oonee BUAOB  y4eOHOM  paboTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM [aHOM. CTYIeHT JEeMOHCTPUPYET
HEIOJIHOC COOTBETCTBUE 3HAHWUH, YMEHWH, HABBHIKOB NPUBCICHHBIM B
TaOMIaX IOKa3aTelel, JIOMYCKAITCS  3HAYMTENbHBIC  OIIMOKH,
MPOSIBIIICTCS OTCYTCTBUE 3HAHWN, YMEHHUH, HaBBIKOB TO PAIY
MOKa3aTelield, CTYJACHT HWCIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHHS IPU
ONEPUPOBAHUU 3HAHUSAMH W YMEHHUSMH IPH WX IMEPEHOCE Ha HOBBIC
CUTYaIHH.

He 3aureno

7.3. OuneHoYHbIE CPeaCTBA

3aganus B OTKPBHITOH hopme

1. [IpuHnMnManbHasE TEXHOJIOTHYECKAs CXeMa OMOTEXHOIOTMUECKUX IPOU3BOJICTB.
OCHOBHBIE CTaUU MPOIECCA.

2. Tunsl pepmMeHTEPOB 115 IITyOUHHOTO KYJIBTUBUPOBAHUS MUKPOOPTaHU3MOB.
JIOCTOMHCTBA U HEIOCTATKH Pa3IMYHBIX TUIIOB (hePMEHTEPOB.

3. B uem HE0O6X0AUMOCTH Te€OpUHU MOI00MS U OCHOBHBIE TOCTOMHCTBA pa3pabOTKU TEOPUU
110J100US! IPOLIECCOB.

4. UYro Takoe yciI0BUs OJJHO3HAYHOCTU. UTO OHM BKITIOYAIOT B ceOsl.

3. Uro Takoe rpynmna nogo0HBIX IPOIECCOB.

6. I'eomerpuyeckoe  momoOue amnmapaToB, BPEMEHHOE I0J00ME MpoLEeccoB, Moaodue
(u3NYEeCKUX BEIMYNH, 1101001 TPAaHUYHBIX YCIOBUH U T.II.

7. B kakux cirydgasx BO3MOKHO IPUMEHEHHE METOAa Pa3MEPHOCTEN.

8. Kak ompenenuTs  KOJMYECTBO YMCEN MOJOOMS, BXOAALIMX B ypaBHEHHUE noao6us
UCCIIEyEMOTO IpolLecca

9. OcHoBHBIE TPEOOBaHHS K CHIPbEBOI 0a3e MPOMBIIUIEHHOTO MUKPOONOIOTHIECKOTO

CHUHTE3a.




10. VYT1eB0I0POTHOE CHIPhE ISl MPOMBINIIIEHHOM OnoTexHOIOTHH. [IpOMyKTHI MeperoHKu
HedtH. {uzenbHas Gppakius mpsaMoit IeperoHKu.

11.  Tlomyuyenue H-napadUHOB AJIsl KyJIbTUBUPOBAHMSI MUKPOOPTaHU3MOB.

12. Ocobennocty mporecca GepMEHTAIIUN Ha PA3IMYHBIX CyOCcTparax

13. Binusanue  rUAPOAMHAMUYECKHX DPEKUMOB B OHOpeakTopax Ha POCT KIETOYHOH
MO JISILIHY.

14.  KonnuecTBeHHas OLIEHKA T'MIPOJMHAMMKN MHOTO(a3HbIX TIOTOKOB B OMOpEaKkTopax.

15.  BsiOop Momenu CTPYKTYyphI IOTOKOB B OMOpPEaKTOpE.

16.  CylHOCTb SKCIEPUMEHTAIBHON OLIEHKH CTPYKTYpPbI IIOTOKOB.

17.  3nayeHune (QyHKIUM WHTEHCUBHOCTH  JUISl OICHKH  HEOJHOPOIAHOCTEH IOTOKa B
OropeakTopax

18.  OmnpeneneHue ONTUMAIBHBIX PEKUMHBIX THUAPOJAUHAMUYECKUX MapaMeTpoB pabOThHI
OMOpPEaKTOpOB.

19.  Pacuer cucreM peryjaupoBaHUs TEMIEPATypbl KyJIbTUBUPOBAHUSA C YYETOM TEILJIOBOTO
s dexra MUKPOOHUOIOTHUECKOTO CHHTE3a

20.  3aBHCHMOCTH TEIUIOBBIACICHUSA MPU MUKPOOMOJIOTHYECKOM CHHTE3€ OT KOHIICHTPALUU
O6roMacchl U CKOPOCTH POCTa

21.  Tennosoii 6anaHc pepmeHTEpa

22. MeTtopl ompeneneHus CKOpOCTH — abcopOIuu WM OMOXMMHYECKOTO MOTPEOICHUS
KHCJIOpOJIa B OMOpeakTope.

23.  BnwusHHe nepeMeuInBaHus B OMOpeakTope Ha yBennyeHue koddduimenta MaccooTjauu
Y TIOBEPXHOCTh KOHTaKTa (pa3.

24. Bunel ypaBHenuil nis pacuera kon(@dULHMEHTOB Maccolleperadd KHUcaopoja (cucrema
ra3->KuJIKOCTh) B OMOpeaKTopax pa3IMyHbIX KOHCTPYKITHHA

25. Oco0eHHoCTH TpoIecca Macconepenadyu mpu adpooHon hepMeHTamu

26.  l3MeHeHMe KOHLEHTPALUU PACTBOPEHHOI'O B Cpele KHUCIOpOAa IMPU HAKOIIEHUH
O61OMAaCCHI APOAOKEH.

27.  BnusHue KOHIIEHTpPAIMU PACTBOPEHHOTO KHUCIIOPOAa Ha YAENbHYI0 CKOPOCTh POCTa
MHUKpPOOPTaHU3MOB.

28.  Hccnenoarenbckue (J1abopaTtopHblie) GepMEHTAMOHHBIC YCTAaHOBKH.

29. DopMyJIMPOBKA 1esnen, MyTell  JOCTWIKEHWS, 3alad  HCCIEAOBaHUS PabOTHI
OMOpPEaKTOpOB.

30. Meroas! OCyLIECTBICHUS MOHUTOPUHIA PEAIU3ALINY LICJIEH U 33a]1a4 UCCIICIOBAHUN.

TecToBble BOIIPOCKHI IO TUCHUILJINHE

Bonpoc 1. neanbHol KUAKOCTHIO HAa3bIBACTCA:

a) )KMIKOCTh, B KOTOPO# OTCYTCTBYET BHYTPEHHee TPeHue;

0) *KUIKOCTh, MOAXOASIIAs I TPUMEHEHUS;

B) KHUJIKOCTb, CITOCOOHASI CXKMUMAThHCS,

T') )KUJKOCTh, CYIIIECTBYIOIIAs TOJIKO B OMPEACIICHHBIX YCIOBUSIX.

Bonpoc 2. Maccy *HMJIKOCTH 3aKIIOUEHHYIO B €IMHUIIE 00beMa Ha3bIBAIOT:
a) BecoMm;

0) y/IeTbHBIM BECOM;

B) yI€bHOM MIOTHOCTHIO;

I') IJIOTHOCTHIO.

Bonpoc 3. Bec xxuakocty B eiMHUIIE 00beMa Ha3bIBAIOT:
a) MJIOTHOCTHIO;
0) y1eJIbHBIM BECOM;



B) YAETbHOM MIIOTHOCTBIO;
T') BECOM.

Bonpoc 4. Bs3kocTh &KUAKOCTH 3TO:

a) CIOCOOHOCTH CONMPOTHBJIATHCSH CKOJIbKEHHIO WIH CABHUIY CI10€B KHIKOCTH;
0) crtocOOHOCTD MPEO010IeBaTh BHYTPEHHEE TPEHUE KUKOCTH;

B) CIOCOOHOCTH MPEOI0IEBATh CUITY TPEHUS KUJIKOCTU MEXKY TBEPJBIMHU CTEHKAMU;
I') CHOCOOHOCTh MEPETEKaTh 110 MOBEPXHOCTH 3a MUHUMAJIBHOE BpEMSI.

Bomnpoc 5. Teky4yecTbro KUIKOCTH HA3bIBACTCS

a) BEJIMYMHA IPSAMO IPONOPLHUOHATIbHAS AMHAMUYECKOMY KOA(PPHUIIMEHTY BA3KOCTH;

0) Be1M4NHA 00paTHasi IMHAMHYECKOMY K03 (pHuneHTy BA3KOCTH;

B) BeJMYMHA 00pPaTHO MPONOPIMOHAIFHAS. KHHEMATHIECKOMY KOd()(DUITUEHTY BSI3KOCTH;
I') BeJIMYMHA IPONOPLHOHANIbHAS I'pajycaM DHIJepa.

Bomnpoc 6. [Liiomans nonepevyHoro ce4eHus NoToKa, MeprueHIUKyIsIpHast HAPaBICHUIO
JIBIKCHUSI HA3bIBACTCSI:

a) OTKPBITHIM CEUEHUEM;

0) ’KUBBIM CEYeHHUEM;

B) IIOJIHBIM CEYEHUEM;

T') IUIOIIAIb pacxo/a.

Bonpoc 7. O6beM KUAKOCTH, TPOTEKAIOIIHI 32 EAMHUILY BPEMEHH Yepe3 )KUBOE CEUCHUE
Ha3bIBAETCS:

a) pacxon;

0) 00bEMHBIN MOTOK;

B) CKOPOCTh IOTOKa;

') CKOPOCTh pacxoa.

Bomnpoc 8. I'uipaBindeckoe CONpOTUBIIEHUE ITO:

a) CONPOTHUBIIEHUE KHUJIKOCTU K U3MEHEHUIO (POPMBI CBOETO PYCIIa;

0) CONMpPOTUBIICHHE, MPETSTCTBYIONIEE CBOOOTHOMY MPOXOY KUAKOCTH;

B) CONPOTHBJIEHHE TPYOONPOBO/Ia, KOTOPOE COMPOBOKIAETCS MOTEPSIMU IHEPIrUU
KUKOCTH;

T') COPOTHUBIIEHHE, IIPH KOTOPOM IaJae€T CKOPOCTh IBUKEHHUS )KUKOCTH 10 TPyOOIIPOBOIY.

Bonpoc 9. TemnoBoii NOTOK — 3TO KOJTMYECTBO TEILIOTHI:

a) [lepenaBaemMoe B eIMHHUIy BpeMEeHHU Yepe3 MPON3BOJIbHYI0 OBEPXHOCTb.

0) [lepenaBaemoe B eIMHUILY BpEMEHHU Yepe3 CAUHUYHYIO TLTOMIATh.

B) [Ipoxosiiee B eIMHUILY BpEMEHHU Yepe3 eIMHUYHYIO TIJIOMA b TPU TPAJUEHTE TEMIIEPaTyPHhI,
PaBHOM €MHUILIE.

Bonpoc 10. Koaddumuent rernonpoBoanoctu A, Bt/(M*K) xapakrepuzyer:
a) CrnocoOHOCTH BelllecTBA MepeJaBaTh TEIJIOTY.

0) HTeHCHBHOCTD TEIII000MEHA MEX Iy TOBEPXHOCTHIO TEJIa U CPEIOH.

B) IHTEHCHBHOCTH COOCTBEHHOTO M3ITyUCHHS TEJIa.

Bomnpoc 11. I'pagueHTt TemMneparypsl - 3T0:

a) Bekrop, HampaBIeHHBINA IO HOPMAJIH K U30TEPMUUYECKOM MOBEPXHOCTU B CTOPOHY YOBIBAaHUS
TEMIIEPATYPBI.

6) KonmyecTBo TEII0THI, KOTOPOE MPOXOUT B €IMHUILY BPEMEHH Yepe3 €IUHUILY ITOBEPXHOCTH.



B) BekTop, HanpaBJIeHHBIN 1T0 HOPMAJIU K U30TEPMUYECKON TOBEPXHOCTH B CTOPOHY
BO3pAaCTaHUs TEMIIEPATYPhl U YACICHHO PAaBHBIN IPOU3BOAHOM OT TEMIIEPATYPHI 110 3TOMY
HaIIPaBJICHUIO.

Bomnpoc 12. [IepeHoc TenaoThl Npu CONPUKOCHOBEHUH YaCTHUL], UMEIOLUX Pa3IMUHYIO0
TEMIIEPATYPY, Ha3bIBACTCA:

a) TenyionpoBogHOCTHIO.

0) KonBekiuei.

B) Uznydenuem.

Bonpoc 13. [TepeHOC TEMIOTH MaKpO 00beMaMH KU IKOCTH UJTU ra3a, Ha3bIBAeTCS:
a) TermionpoBOAHOCTBIO.

0) KonBexumeii.

B) Uznyuenuem.

Bonpoc 14. B kakoM ciiydae ”HTEHCHBHOCTb TETNIOOTIAuN HIKE:
a) Ilpu kunenum.

0) B ciydae BEIHYXI€HHOW KOHBEKITHH.

B) B ciiyyae cB00OAHOI KOHBEKIIUH.

15. O pexxnMe TeueHus )KUJIKOCTH CYAST 10 3HAUEHUIO YMCIIa!

a) Peitnoanbaca (Re).

6) Hyccenbta (Nu).

B) Ilpanarns (Pr).

Bomnpoc 16. TeriooTaaueit Ha3pIBa€TCs MEPEHOC TETUIOTHI:

a) OT )XMIKOCTHU K JKUJIKOCTU YEPEe3 pa3AeIIAIONIYI0 UX CTEHKY.
0) Mexay moTOKOM KMAKOCTH (WJIM ra3a) U CTEHKOI.

B) MonekynsipHbIi TepeHOC TEIUIOTHI B TEaX.

Bonpoc 17. Kospduument Tennoornaun o, Br/(m?<K) xapakrepusyer:

a) CriocoOHOCTh BEIIECTBA MPOBOIUTH TEILIOTY.

0) IHTEeHCHBHOCTh COOCTBEHHOTO U3TYyUYEHHS Tea.

B) MHTEHCHBHOCTH TeNJ1000MeHa MeK1y MOBEPXHOCTHIO TeJIa U CPeIoi.

Bonpoc 18. Ykaxure uncino Peitnonbaca (Re).
a) aelo/A.

0) welO/v.

B) v/a.

Bompoc 19. Yxaxute popmyiy Herotona-Puxmana ((popmyity TemiooTaaym).

Q\s = —)“C-\_ &
a) on
=c,| — | -
6) qn 0 100 ;

B) q. = a(Tu . I.c )

Bonpoc 20. Kosddunuenr rermnoorsauu o

a) PacCYMTHIBACTCS U3 KPUTEPHALHOTO ypaBHeHU PeifHobaca

0) paccuUnTHIBACTCS M3 KPUTEPUAILHOTO YpaBHeHHs [IpanaTis

B) PaccUMTHIBaeTCsl U3 KpUTepUaabHOro ypasHenust Hyccenbra
I') pacCUMTHIBAETCA U3 KpUTEpUAIBbHOTO ypaBHeHus [ pacroda



Bomnpoc 21. Ilens pacdera TEII00OMEHHHKA COCTOUT B ONIPEICTICHUN
KOHEUYHBIX [TapaMETPOB TEIJIOHOCUTEIIEH.

a) MOBEPOYHOI0

0) KOHCTPYKTHBHOTO

B) TUPABIUYECKOrO

I') TEXHUKO-IKOHOMHYECKOTO

Bonpoc 22. TBepnas moBEpXHOCTb OXJIAKIAETCS B TOTOKOM JKUJKOCTU. YKAKUTE HU3MEHEHUE
TEMIIepaTyphl MOBEPXHOCTH NIPU YMEHBIIEHUH KOA(PHUIIHMEHTA TEIUIOOTAAYH.

a) TemnepaTypa moBepXHOCTH yBeJIHMYHTCH.

0) TemmepaTypa MOBEPXHOCTH YMEHBIIUTCS.

B) Temmeparypa noBepXHOCTH HE U3MEHUTCS.

Bonpoc 23. TernnooOMeHHUKOM Ha3bIBAIOT ammapar, MpeIHa3HauYeHHbBIN:

a) JUIS OTBOJIA TEIUIOTHI OT TEIIOHOCHTEIICH

0) TSl TOJIBOJIA TETUIOTHI K TETUIOHOCUTEISM

B) /Il COOOIIEHUS TEMJIOTHI OJHOMY U3 TENJIOHOCHTeJIeil B pe3yJibTaTe ero 0TBO/Aa OT
JAPYroro TemJIOHOCHTEs

') JUIS COOOIIEHUS TETUIOTHI OJTHOMY M3 TCILIOHOCUTEIICH B pe3y/IbTaTe €ro COOOMICHUS K
JPYrOMY TEIJIOHOCUTEITIO

Bonpoc 24. CranbHas ctenka, TommuHoi 10 MM ¢ Act = 50 B1/(M*K) ¢ 1ByX cTOpoH OMBIBaeTcs
KUJKOCTBIO ¢ Koo duiuentamu temtooraadu o = 1000 Br/(m>*K) u az = 10 Br/(m?*K).
Onpenenuth KO3PPUIIUEHT TeTUIonepeaayn.

a) 10,1 Bt/(m2+K).

0) 9,88 Br/(m2°K).

B) 9,65 Bt/(M2+K).

Bonpoc 25. [Tnockyro noBepxHocTh anmnapara ¢ remmneparypoit 340°C Hazo U30a1MpoBaTh Tak,
4T00BI OTEpPH TeIwIa He pesbimany 300 Br/m?, Temneparypa Ha BHENIHEN MOBEPXHOCTH
m3ossinun 40 °C. Halitu Tommuny u30asamuu. Ays =0,05 B1/(MeK).

a) 0,5 m.

0) 0,05 m.

B) 0,1 m.

Bonpoc 26. Eciu A =1 B1/(MK), =100 mm, t1=500°C, t2=400°C , TO IIOTHOCTH TEIJIOBOTO
noTtoka q B Br/M2 TBepmoro Tena, mokazaHHOTO Ha PUCYHKE,

paBHa... th
a) 1000
6) 0,001
5) 100 b \
r) 10 t,
- q=const
0 5 Se—

Bonpoc 27. Haiitu ko duiimenT Terionepeaadn 4epe3 CTeHKY OMOpeaKTopa, €CJIM €€ TOJIIUHA
Ocr = 9 MM, Aer = 90 B1/(M*K) 1 0Ha MOKpBITa CIIOEM TETTOM3OJISIITUH Ous= 30 MM, Aus = 0,3
B1/(M*K). Kospduuments Termnooraaun: o1 = 100 Br/(M2+K), az = 10 Br/(m?+K), Pacuer
MPOBECTU 1O (HOpMyJIIaM TUIOCKON CTEHKH.



a) 4,76 Br/(M2K)
0) 0,21 Bt/(m?*K).
B) 9,1 Br/(M?**K).

Bomnpoc 28. Onpenenute TEII0BOM MOTOK B Kajopudepe (TerIooOMEHHOM armapare s
HarpeBa BO3AyXa B CHCTEME BO3yXOMOATOTOBKH M TEPMOCTATHPOBAHUS PEAKTOPOB), €CIIH B
HeM HarpeBaercs 0,5 kr/c Bo3ayxa ot t; =— 10 °C mo t» = 40 °C. TemmoeMKkocTh BO3Iyxa
npuHATh paBHo# 1,006 kJ[x/(krK).

a) 19,76 xBr.
0) 21,83 kBr.
B) 25,15 kBT.

Bonpoc 29. TeroBoii 6ananc 6mopeakTopa XxapakTepu3yeT PaBeHCTBO MEXKTy KOJTHUECTBAMHU
TEIJIOTHI:
a) Bble/IsieMOil U OTBeIeHHOM
0) MOZBEICHHOM U TePSIEMOi
B) TEPSEMOI M pacxoIyeMoi

Bonpoc 30. PexynepaTuBHBIM Ha3bIBACTCS TETNIOOOMEHHUK, Y KOTOPOTO:
a) MPOMCXOAUT Iepeadya TEIIOThl OT OJIHOTO TEINIOHOCUTENS K JPYyromMy

0) mepenavya  TEIIOTHI oT OJIHOTO TETJIOHOCUTEIS K IpyroMy
OCYIIECTBJIIETCS Yepe3 pa3ACAIOUIYI0 UX TPaHULly pa3jena

B) Nepeiaya TeIJIOThI oT OJIHOT0 TeNJIOHOCUTeJIA K Apyromy
OCYILIECTBJIAACTCS Yepe3 pa3iesSiIIyI0 HX TBEPAYI0 CTEHKY

I) meperavya TeIIOThI oT OJTHOTO TEIUIOHOCUTENS K Ipyromy

OCYIIECTBJIISIETCS Uepe3 pa3AesSoulyI0 X KUIKOCTb

K04 k TecTOBBIM 3aJaHUsAM:

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
OTBeT a a S a § S a B a a
Ne Bompoca 11 12 13 14 15 16 17 18 19 20
OTBeT B a o B a S B a B B
Ne Bonpoca | 21 22 23 24 25 26 27 28 29 30
OTBeT a a B 0 S a a B a B
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