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Heaun, 3a7a4um ¥ IJIaHUpPYyeMble Pe3yJbTaThl 00y4eHHs M0 AMCHUILIHHE

K mwmemsm ocBoenuss nucuuruimabl — «TemmomaccooOMeH U
OuopeakTopax» ciaeAayeT OTHECTH:
- MOATOTOBKA MAarvcrpa K peHIeHHI0 HAayYHBIX, MHXKEHEPHBIX U MPOU3BOJICTBEHHBIX BOIPOCOB
OMOTEXHOJIOIMYECKONH OTpacid B KOMIUIEKCE C €€ JOCTHKEHMSMM UM BO3MOXXHBIMU
TEXHOJOTUYECKUMHU PEIICHUSIMU;
- (popMHpOBaHUE y CTYIEHTOB 3HAHWN M HABBIKOB IO MPOBEJCHHUIO HAYYHBIX MCCIEJOBAHUN B
00J1aCTH COBEPIIICHCTBOBAHUS 000PY/I0BAHUS U TEXHOJIOTHIA nmoydeHus. BAB.

OcHOBHBIE 337]a4l OCBOEHUS AUCLUIIINHBIL
- O3HAKOMJIEHHME C METOJaMHU TEOpUU MOA0OMS M METOJAMU aHajih3a pPa3MEPHOCTEH MpHu
U3y4EHHH TIPOLIECCOB, MPOTEKAIOIIMX B OHMOpeakTopax, © METOJOJOTHEeHd Hay4YHBIX
UCCJIEIOBaHUM B 00J1aCTH OMOTEXHOJIOTUH;
- TpHOOpeTeHne CTYACHTaMH HABBIKOB PAacueTOB MAPaMETPOB M PEKHMOB TEXHOJIOTHYECKOTO
npouecca noinyyeHus bAB;
- NpUOOpETEeHHE HABBIKOB II0 YNPABICHHUIO M peATU3alliil TPOEKTOB IO HCCIEIOBAHUIO
MPOLIECCOB TEMJIOMAaCCOOOMEHHA U THIPOJUHAMUKHU B OMOpeaKTopax.

OOyuenne mo aucuurumHe «TermmoMaccooOMeH W THAPOAWHAMHKA B OHOpEaKTOpax»
HampaBlieHO Ha (POPMUPOBAHUE Yy O0YUAIOIIMXCS CICTYIOMINX KOMIIETCHIIN:

rmapoavHaMriKa B

Kox v HanmenoBanue
KOMIIETEHIIN A
OIIK-4. Cioco6eH BbIOUpaTh 1

HNHaukaTopbl J0CTHXKEHUST KOMITeTEHITHH

HNOIIK-4.1. 31aeT MeTO/bI, CPENICTBA U MTPAKTUKA

HCIIOJIB30BaTh COBPEMEHHBIE
MHCTPYMEHTAJIBHBIE METOMIBI U
TEXHOJIOTHUH, OCBAaBAaTh HOBbLIC
METOJIbI U TEXHUKY
HCCIEA0BAHUN I PELICHUS
KOHKPETHBIX 3a7a4
npo¢ecCuOHAITBHON
JESATEIBHOCTH

IUTAHUPOBAHMSI, OPraHU3aL[1H, IPOBE/ICHUS U BHEIPEHUS
HaYYHbIX UCCIICIOBaHUN U ONBITHO-KOHCTPYKTOPCKUX
pazpaboTok

NOIIK-4.2. '0TOB K NPUMEHEHUIO HOBEUIIINX METOJI0B
OMOTEXHOJIOTHH, MPOPECCHOHATHHOM SKCIUTyaTaIlluN
COBPEMEHHOI0 OMOTEXHOJOTUYECKOro 000py10BaHUs U
Hay4YHBIX IpUOOpPOB

NOIIK-4.3. Biageer MeToaMu K NpoQecCHOHaNbHOM
AKCILTyaTal[il COBPEMEHHOTI'O OMOTEXHOIOIHUECKOT0
000pYyIOBaHUS M HAYYHBIX TPHUOOPOB

1. MecTO AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbLHOM MPOrpaMMBbl

JlucuumiuHa OTHOCUTCA K 00s13aTenbHOM yacT 610ka b1 Qucuumnnuaet (Moxynn).

HI/ICHI/IHJ'H/IHa «HpaBo I/IHTeHHeKTyaHBHOﬁ COOCTBEHHOCTH» B3aMMOCBSA3aHa JOTUYECKU U
COACPKATCIIBHO-MCTOAUYCCKU CO CICAYIOIIUMU JUCHUIIIMHAMU: «MeTOJIOJ'IOFI/I?I pa3pa60TI<I/1
OMOTEXHOJIOTHYSCKUX 06’BCKTOB», «MeToapl HCCIIEAOBaHUS B 6I/IOTCXHOJ'IOFI/II/I», «TexHomorus

(I)epMCHTHBIX mpernapaToB».

2. CTpyKTYpa U coiepKaHue TUCHUIINHBI

OO11ast TPYI0EMKOCTh JTUCITUILTAHBI COCTaBIseT 3 3aueTHbIe eauHuIb (108 gacos).

3.1. Buabl yueOHoii padoThl H TPY/I0EMKOCTh

Ne But yueHoii paGoThI KouauvecTBo CemecTpbl
n/n 4acoB 2 -
1 | AyauTtopHble 3aHATHUS 72 72 -
B ToMm uncrne:
1.1 | Jlekuuu 18 18 -
1.2 | CemuHapckue/pakTUUECKUE 3aHATH 38 38 -




1.3

JlaGopaTopHblie 3aHITHS

2 | CamocTosiTe1bHAs1 paboTa 16 16
3 | IIlpome:xkyTouHasi aTTecTanusi
3a4yer
Hroro 72 72
2.2. TemaTnyeckuii NJIaH U3yYeHHUs THUCHHUINJINHBI
TpyroeMkocTh, Yac
AyauTopHas pa6oTa 2
Ne Pa3jieiibl/TemMbl o < 5= Z= SE| 2 g
n/n AUCHUILTHHBI 3 = =3 “E’ & % = 2 % g S
a E|ECE £5| £35| g=
S |37 ¢7 &g 2
O B = = <
o
1. Tema 1. Brenenue B kypc 6 2 2 - - 2
2. Tewma 2. Teopust mogo0us MPOIECCOB U 8 2 4 - - 2
METOJI aHAJIN3a Pa3MEPHOCTEH
3. | Tema 3. Ceipbe u cBOKCTBa 8 2 4 - - 2
(epMEeHTATUBHBIX CpeJl
4, | Tema 4. 'unponuHamMuKa OMOPEaKTOPOB 10 2 6 - - 2
5. | Tema 5. TermioobMeH B OMOpeakTopax 14 4 8 - - 2
6. Tema 6. Macconepenaua B 12 2 8 - - 2
OnopeakTopax
7. | Tema 7. CocTtaBieHue MpoeKTa rniaHa 14 4 6 - - 4
MIPOBEICHUS IKCTIEPUMEHTATBHBIX
paboT Mo THIPOTUHAMUKHU U
TEIIIOMacCOOMEHY B OMOpeaKkTopax
Hroro | 72 18 38 - - 16

[Tonobue moneit puznueckux BenuduH. Yuciaa mogoous.

depmenTanuu. OU3NKO-XUMUYECKHE CBONCTBA ()EPMEHTATUBHBIX CPE/l.

2.3. Conepxanue TUCHUNINHBI

Tema 1. BBenenue B Kypc.

[Ipenmer u 3agaum Kypca. CBs3b € IpYrMMH JUCIUIUIMHAMU Kypca. TUmbl 6MOpeakTopos,
[IPUMEHSEMBIX B TEXHOJIOTUYECKHUX CXEMaX.

Tema 2. Teopusi nogo0us1 NPoLECCOB U METOJ AHAJIN3a PA3MEPHOCTEH.

[IpumeHeHne MeTOMOB TEOpUU MONOOUS K HU3YUYEHHUIO IPOILIECCOB, MPOTEKAIOUINX B
6uopeakropax. duznyeckas MOIENTb IpOIECCa, OCHOBHBIE YPAaBHEHUS 3alaud M YCJIOBHUS
€AMHCTBA pEeUIeHMs. YCIIOBUS OJHO3HAuYHOCTU. [‘eoMerpuueckoe W BpeMeHHOe Tmojo0ue.

MeTton ananu3a pa3MepHOCTEH MpU U3yUYEeHUHU MPOTEKAIOLINX MTPOLECCOB.
I'unpaBnmuueckue uyncna nogoous. CooTHOIIEHHE MEXKIY TeopHUel MoJ00Hs M aHaTHU30M
pa3MEpPHOCTEN.

Tema 3. Cbipbe U CBOMCTBA (pepMEHTATUBHBIX Cpell.
XapakTepucTUKa U OCOOCHHOCTHM OCHOBHBIX HMCTOYHHMKOB CYOCTpaTOB JJIsi MPOILIECCOB

OcoOeHHOCTH TTPOIIECCOB KYIbTUBUPOBAHNUS MUKPOOPTAaHU3MOB Ha YTIIEBOACOAEPIKAIIEM
CBIpBbE, HU3IIMX CIHUPTaX, yIJIEPOJHOM ChIPbE, MEJIacce U JIp.




Tema 4. l'uapoauHaMuka 6MOPeaKTOPOB.

I'mpponnHamuueckue mpoueccsl B OuopeakTopax. ['HMApoaMHAMUYECKHE PEKUMBI
TEUYEHUS BSI3KOU KUIKOCTH.

Mertoabl uccne0BaHus THAPOIMHAMUYECKUX XapaKTePUCTUK (PEPMEHTEPOB.

Bnusinue cTpykTyphl MOTOKOB B OmoOpeakTope Ha 3(pQeKTHBHOCTH ammapaTta. MeTossl
9KCHEPUMEHTAJIbHON OLIEHKU CTPYKTYpbl IIOTOKOB. [ 'HMApOJMHAMUYECKOE MOJEINPOBaHUE
anmapatoB. MaciTaOHbIH epexo/.

Tema 5. Tensio00MeH B OMopeaKkTopax.

Tennonepenaua B mpoliecce OumocuHTe3a. MeXaHU3MBbl IMepeAadu Tervia. TerioBoe
1o001e ¥ OCHOBHBIE KPUTEPUH TEIUIOBOTO No00us. TemmoBoi 6ananc ¢pepmenTtepa.

Temnootnaua npu cBOOOAHOM M BBIHYKICHHOM ABM)KEHHMU KHJIKOCTH. TeIuiooTnaya B
arnmaparax ¢ Memankoiul. [Iponece reronepenaun. TennoBele oTepu B anmnaparax. TernaoBon
s dext mporecca pepMeHTAITHH.

Tema 6. Macconepenaya B OMopeaxkropax.

MarepuanbsHblii 0anaHc MacCOOOMEHHBIX IMpoIeccoB. MonupUIMPOBaHHBIE YPaBHEHUS
Maccoolepeauy.

OKCIIepUMEHTAIbHBIE ~ METOJBI  HCCIICAOBAHMS  MAaCOOOMEHHBIX  XapaKTEPUCTHK
6uopeakropa. OnpezeneHre CKOPOCTH TpaHCIOpPTa KHCIOpPOJa M BEIUYUHBI OOBEMHOTO
Ko dunreHTa Macconepeaayn KHCIopoa.

Tema 7. CocraBiieHHe MPOEKTA NJIAHA NPOBeJCHHUS IKCIIEPUMEHTAIbHBIX PadoT 1o
THAPOAHMHAMMKH U TEIIOMAacco0OMeHY B OMOpeaKTopax.

DopmyJIMPOBKA LENEH, MMyTEeH NOCTUKEHHUS, 3aa4 dKCICPUMEHTAIBHBIX UCCIEIOBAHUI
paboTel OumopeakTopoB. Pa3paboTka IuUlaHa peaJn3aluu MPOBEIEHHUS SKCIEPUMEHTAIbHBIX
HCCIIE0BAHUIN OHOPEaKTOPOB. BapuaHTbl HCCIIEA0BATENBCKUX (J1abopaTOpHBIX)
(depMeHTalMOHHBIE ycTaHOBKH. [IporpaMMa MOHUTOpPHHIA peaau3aliii UCCIeT0BaHUM.

2.4. TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI
3.4.1. CeMuHapcKue/mpakTHYECKUE 3aHATHS

Tewma 1. Begenue B kypc.

Tema 2. Teopus mogo6us MPOLIECCOB M METO/ aHAIN3a Pa3MEPHOCTEH.

Tema 3. Ceipbe U cBOMCTBA EepMEHTATUBHBIX CPEL.

Tema 4. 'maponrHaMuka 6MOPEaKTOPOB.

Tema 5. TermooOMeH B GMOpeakTopax.

Tema 6. Macconepenada B OMOpEaKToOpax.

Tema 7. CocTaBieHre MPOEKTa IUIaHa MPOBEICHUS HKCIIEPUMEHTAIBHBIX PabOT 10
TUAPOIMHAMUKHU U TEINIOMacCOOMEHY B OMOpeaKTopax.

NoabkowhE

3.4.2. JJabopaTopHbI€ 3aHATHUS
JIaGopatopHbie pabOThl yU€OHBIM IIAHOM HE MPEAYCMOTPEHBI.

3. YueOHO-MeTOoAMYeCKOe U HHPOPMAIIMOHHOE OOecneyeHmne

4.1. OcHoBHasi JuTEpaTypa
1. Tlpouecchl u anmapatbl OMOTEXHOJOTHHU: (EepMEHTAIIMOHHBIC anmaparsl: y4eOHOe mocooune
i By30B / A. FO. Bunapos [u 1p.] ; noa penakuueii B. A. beikoBa. — 2-¢ u3j., nepepad. u
non. — Mocksa : U3marensctBo FOpaiit, 2021. — 274 c.
2. buprokos B.B. OcHoBsl npombinieHHOW OnoTexnonoruu. — M.: KomocC, 2004. - 296 c.



3. Tlpomecchl u anmapaThl OMOTEXHOJIOTHUYECKUX MMPOU3BOJICTB — yueOHOE mocoOue NI BYy30B
/A.T". HoBocemnbuieB u np. — CI16: yauepcutrere U'TMO, 2018.

4.2. JlonmoJIHUTeJLHAs JUTEepaTypa
1. buorexHonornyeckue MpoIeccs U ammapatsl : yaeOHoe nocodbue / B. H. lonrynun, B. A.
[IpornH. — Tam6oB : Msmarensckuii mnentp PI'BOY BO «TI'TVY», 2020. — 80 c.
https://tstu.ru/book/elib/pdf/2020/dolgunin.pdf

4.3. JIMueH3MOHHOEe M CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHOe
obecrmeuyenmne

1. [Iporpammsl makera Microsoft Office (Word, Excel, PowerPoint).
4.4. CoBpemMeHHble TpodeccuoHaTbHBIE  0a3bl  JaHHBIX H
HH(OPMAIHOHHBbIE CITPABOYHbIE CHCTEMbI
1. www.elibrary.ru — Hay4nas 3nekTpoHHas OMOIHOTEKA.

2.  www.molbiol.ru - Yuye6uuku, Hay4aHbie MOHOTpaduH, 0030pbl, Ta00PATOPHBIE MPAKTUKYMBI
B CBOOOJHOM JOCTYIIE€ Ha CaiiTe MPAKTUUYECKON MOJIEKYJIIPHOU OMOJIOTHY.

3. www.scopus.com (Scopus) — eauHas pedepaTHBHAasS U HayKOMeTpUYeckas 0a3a JaHHBIX
(MHIIEKC HUTUPOBAHUA).

4. www.scincedirect.com/ (ApxuBHbIE KOJUICKIIMHM JKypHaJIOB wu3mareibcTtBa Elsevier) —
aApXWBHBIC KOJUICKIIMM Pa3MYHBIX TEMAaTHK, B TOM 4mciie Biochemistry, Engineering and
Technology.

5.  http://www.fp7-bio.ru - HKT «buoTtexHonorum.

6. http://cyberleninka.ru/article/c/biotehnologiya - wayuHas onekTpoHHas OHOIHOTEKA
«KUBEPJIEHUHKA ».

7. http://www.springerprotocols.com/ - goctym k 6a3e maHHbIX SpringerLink.

8. http://grebennikon.ru/ - snexrponnas 6udomoreka Grebennicon,

9. http://login.webofknowledge.com/ - pecypcer Ha marpopme Web of Knowledge.

10. https://www.garant.ru/ - cnpaBouno-npaBoBas cuctema «[CAPAHT».

11. http://www.consultant.ru/ - cnipaBouno-mipaBoBasi cucrema «KoncynbranTInrocy.

12. https://wwwl.fips.ru/ - ®enepanbHbIil HHCTUTYT MPOMBINUICHHOH COOCTBEHHOCTH (JIOCTYII K
JIOKyMEHTaM, [IOUCKOBOM CHUCTEME).

5. MarepuajibHo-TeXHUYECKOe oDecriedeHne

VYuebnas aygutopus kadeapaibHoro GpoHma, 000pyaoBaHHAS KOMIBIOTEPHON TEXHUKOU,
MYJIbTUMEAUINHBIM POEKTOPOM, ISl IPOBEICHUS JIEKIIMOHHBIX U CEMUHAPCKUX 3aHSATUH.

Peanuzamust oOpa3oBaTenbHON TporpaMmbl  OOecleYyuBaeTCsl JOCTYIOM  KasKJIOTro
CTyJIeHTa K WH(OPMAIMOHHBIM pecypcaM — OubiInoTedyHOMYy (OHAY M CETeBBIM pecypcam
Nurtepner.

6. MeToauyeckue peKoMeHIAIUN

6.1. Meroauyeckne peKOMEHIANMHU sl MpenojaBaTeisi M0 OPraHU3aALMNU
00y4eHust

[IpenogaBanne OUCHUIUIMHBI OCYILECTBISIETCS B COOTBeTCTBUM C DenepaabHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICIIETO MPOPECCHOHATBHOTO 00pa30BaHUs
1o HampasyieHnIo moaroToBku 19.04.01 «buorexHonorus» (ypoBeHb MarucTparyphl), U3y4eHHUE
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JUCUMIUIMHBL  JTOJDKHO 0a3upoBaThCsl HAa HCHOJB30BAHHU MOCTYMAIOIIUX B OHUOIMOTEKY
NEPUOINICCKUAX M HEMIEPUOINIeCKUX m3aanuil. C ydeToM 3TOro pa3padaThIBAIOTCS CONCPIKaHUE
Kypca M OCHOBHBIC METOJMYCCKHE PEKOMEHIAIUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
3HaHWI B 001aCTH OMOTEXHOJIIOTUIECKUX ITPOU3BOJICTB.

Wudopmanus o BpeMeHHOM Tpaduke paboT cooOuaercss mpenojaBaTeiieM Ha MepBOU
nekiuu. [IpernomaBaTens JaeT ykasaHHsS TaKKe 10 OpPraHU3alMM CaMOCTOSITENILHOW pabOThI
CTYJICHTOB, CEMHHApPCKMX U MPAKTUYECKUX 3aHATHH, MPOBEICHUS TEKYIIEr0 KOHTPOJIS
YCIIEBaEMOCTH M MTPOMEKYTOUHOM aTTECTAIIH.

B mponecce ureHus JieKIuWil TpernojaBateib JODKEH (OpMHUpPOBATH y CTYIEHTOB
CHUCTEMHOE TMpeJCTaBIeHue 00 W3y4aeMoil JUCHUIUIMHE KaKk Hayke, (OpMHPOBATh
npodeccroHaIbHbIC HHTEPECHI, BOCIIUTHIBATh CO3HATEIBHOE OTHOIICHHE K IpOoLecCy 00ydeHH,
CTpEMJICHHE K CaMOCTOSITEJIbHOH TBOPYECKOH paboTe, BCECTOPOHHEMY  OBJIAJCHUIO
CIICUATBHOCTBIO. B JIEKIMsIX HE0OXOAMMO HCIOIB30BaTh BHYTPH- M MEKAUCIUILTMHAPHBIC
JIOTHYECKUE CBSI3W, 3HaHUE (YHIAMEHTAIBHBIX W 00HIeNPO(ECCHOHANBHBIX JIUCIUILIMH,
BHEJPSATH MPOOJIEMHBIC JISKIIUH, UCTIOIB3YsI OOPATHYIO CBS3b C Ay TUTOPHUCH.

Jlnsi opraHv3aluy U3y4YeHHs JUCIUILUIMHBI PEKOMEHAYETCS HCIIOJIb30BaTh CIIEAYIOIINE
CpPE/ICTBA: OCHOBHYIO M JIOTIOJHHUTEIBHYIO JIUTEPATypy; YYCOHYIO MPOrpaMMy IHCUUILIUHEI,
METOMYECKHE PEKOMEH IAIINH.

[MpodeccronanpHas MOATOTOBKA MAarucTpPOB IO JaHHON IUCHUILUIMHE MpPEAIoaract
peanu3aiuio, pa3padoTKy U MPUMEHEHHE COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH, BBIOOD
ONTHUMAJIBHOW CTPAaTEruy MPENOaBaHus U LeJel 00ydeHHs, CO3IaHhe TBOPUYECKOi aTMochepbl
00pa30BaTEILHOTO IPOIIECCA; BBIABICHHE B3aMMOCBS3EH HAYYHO-HCCICIOBATEIBCKOTO U
y4eOHOTO MPOLIECCOB B BBICHICH IIKOJIE.

6.2. MeToanueckue yKa3aHusl JAJIs1 00y4al0IIUXCsl IO OCBOCHHUIO U CIUTIIHMHBI

[Ipexxne yem NpUCTYNUTh K OCBOEGHUIO Kypca CTYJEHT Liel1eco00pa3HO O3HAKOMHTHCS C
paboueil mporpaMMoil AMCHUIUIMHBL. DTO MO3BOJMUT OLEHUTh 00bEM IMpeacTosiiell paboThl Mo
U3YYEHUIO Kypca, palMOHAJIbHO PpACHpENeInTh BpeMs, O3HAKOMHUTBHCS € HH(OpPMAaIMOHHO-
METOAMYECKHM 00eCIIedeHneM AUCHUIUIMHBI U MOMYYUTh TOCTYI K HEOOXOIUMBIM yueOHUKaAM U
y4€OHBIM TTOCOOHUSM.

OO0paiiaeM BHUMaHHUE CTYJIEHTa, YTO OCHOBHBIMU BUJAMHU yYEOHBIX 3aHATUN SBISIOTCS
JEKUMU U TPAKTHUUECKUE 3aHSATHS, MOCELIEHUE KOTOPbIX SBJISETCS 00s3aTenbHbIM. Temaruka
JeKIMi yka3aHa B paboyeil mporpamMme, uYTO IO3BOJUT IPEIBAPUTEIBHO O3HAKOMHTBCS C
coJiep’KaHuEeM MaTepuana.

Jlexuuy UMEIOT LIENb!

- 1aTh CUCTEMaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUII 110 KypCy;
- CKOHIIEHTPHUPOBaTh BHUMaHUE HAa HAUOOJIee CI0XKHBIX Y3JIOBBIX MTPOOJIEMHBIX BOIPOCAX.

B npouecce nexuuu 1enecooOpa3Ho BECTH CBOM KOHCIEKT, KOTOPBIN MO3BOJIUT JydIlle
YCBOUTD KypC U IOJATOTOBUTHCS K IPOMEXKYTOUYHON U UTOTOBON aTTECTALIMH.

CeMuHapckue W NMPAKTUYECKUE 3aHATHS JAl0T BO3MOXXHOCTh Ha NMPAKTUKE MPOBEPUTH
OTJeNIbHBIE BOIIPOCH! TEOPHH, IITy0’kKe BHUKHYTH B (PU3NYECKYIO CYITHOCTh M3Y4aeMbIX SIBJICHUN
Y TIOJTYYUTh HaBBIKH CAMOCTOSITEIbHON MOJTOTOBKHU U MPOBEIECHUS IKCIIEPUMEHTA.

7. MOH] OlIEHOYHBIX CPEICTB

7.1.  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHA

C(I)OpMI/IpOBaHHOCTL KOMHeTCHLII/Iﬁ npu H3YUCHUHU  JUCHUIIIIMHBI  OHNPCACIACTCA
MMOCpEACTBOM OLCHKH COOTBETCTBHUSA OTBCTOB W/UIA  BBIIOJHEHUS SaﬂaHI/Iﬁ 3asABJICHHBIM
WHJUKATOpaM B paMKax MEPONPHUATHM TEKYILEro KOHTPOJA U INPOMEKYTOUYHOM aTTECTALlUU
(3aueTa).



7.2. lllkajga u KpUTEPUH OlLEHHBAHNSI Pe3yJIbTATOB 00y4eHUs

dopMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.

[IpomexxyTrounast aTrTecTanus oOy4aromuxcs B ¢opMe 3adeTa MPOBOJIUTCA IO
pe3ysibTaTaM BBIIOJIHEHUS BCEX BUIOB Y4€OHOU pabOThI, MPEIyCMOTPEHHBIX YY€OHBIM IJIAHOM
M0 JAaHHOW JUCHMUIUIMHE, TPU OTOM YYMUTBHIBAIOTCA PE3YyJbTaThl TEKYIIErO0 KOHTPOJIS
yCIIEBaGMOCTH B TeueHue cemecTpa. OIEHKAa CTENEeHU JOCTIKEHUS OO0YyJaroIUMUCS
MJIAaHUPYEMBIX PE3YJIbTAaTOB O0YYEHUS MO AWCIIUIUIMHE MTPOBOJUTCS MPEToIaBaTesieM, BEAYITUM
3aHATHS 10 JUCUMUIUIMHE METOJOM OJKCHEPTHOM oueHku. [lo wuroramMm mnpomMekyTodHOMn
aTTeCcTalMy MO0 JUCIIAIIINHE BRICTABIISICTCS OLICHKA «3aU4TECHO», «HE 3aUTCHOY.

HIxaJjia oneHUBaAHUA Onucanne

BoinonHeHs! Bce BUAbl yueOHOM pabOThI, IPEIyCMOTPEHHbIE YUEOHBIM
wi1aHoM. CTyaeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH,
HaBBIKOB TMPUBEJIECHHBIM B TaOJUIAX I[IOKa3aTele, Oomepupyer
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallusiX IOBBILIEHHOM cJoHOCTU. [lpm »3TOoM Moryr ObITh
JIONYLIEHbl HE3HAYUTEIbHbIE OMIMOKH, HETOUHOCTH, 3aTPYAHEHUS IpU
AQHAJIMTUYECKUX OIEpalusiX, IepeHOCe 3HAHUM M YMEHUN Ha HOBBIE,
HECTaHJApTHBIC CUTYAIUH.

3auTeHo

He Boimomnen oaun win Oosnee BHAOB  y4eOHOM  paboTHI,
MPEIYCMOTPCHHBIX ~ y4eOHbIM  TuiaHOM. CTYICHT JIEeMOHCTPUPYET
HETOJIHOE COOTBETCTBUEC 3HAHWUMW, YMCHHMH, HABBIKOB IPUBEIACHHBIM B
TabnuIax IoKa3aTesiei, JOMYCKAIOTCS 3HAYUTEIbHBIE  OIIMOKH,
MPOSBIISCTCS OTCYTCTBHE 3HAHWW, YMEHHH, HAaBBIKOB 10 psay
MOKa3arejei, CTYJICHT HCIBITHIBACT 3HAYHUTEIbHBIC 3aTPYAHCHHS IMPHU
OTIEPUPOBAHUU 3HAHUSMU M YMEHUSMHU TPU UX TMEPEHOCE Ha HOBBIC
CUTYaITUH.

He 3aureno

7.3. OueHoYHbIE CPeACTBA

3aganus B oTKpbITOM dopme

1. [MpuHIMIMaTBHAS TEXHOJOTHYECKasi cxeMa OMOTEeXHOJIOTHYECKUX MPOU3BOJICTB.
OCHOBHBIE CTaJuU MPOLECCA.

2. Tunsl epMeHTEepOB T TITYOMHHOTO KYJIbTHBUPOBAHHSI MUKPOOPTAaHU3MOB.
JlocTonHCTBa U HEAOCTATKU PA3IUYHBIX TUIIOB (hEPMEHTEPOB.

3. B yem HeoOXomuMOCTh Teopuu MO00Us M OCHOBHBIE TJOCTOMHCTBA Pa3pabOTKU TEOPHH
MOo100H s TTPOIIECCOB.

4. Uro Takoe ycIoBUSl OJJHO3HAYHOCTH. UTO OHU BKIIOYAIOT B CeO4l.

5. Urto Takoe rpymma mo00HbIX MPOIECCOB.

6. I'eomeTpuueckoe momoOHMe ammapaTroB, BPEMEHHOE IM0J00HE MPOIEeCCOB, MOa00ue
bu3nyecKuX BeMYHH, 10/1001€ TPAaHUYHbBIX YCIOBUH U T.II.

7. B kakux cmy4asx BO3MOXHO MIPUMEHEHHE METO/Ia pPa3MEPHOCTEH.

8. Kak ompenmenuTs KOIMYECTBO YHCEN MOAOOWS, BXOMSIIMX B YpaBHEHHUE TMOI00MS
UCCIIEIyeMOT O IpolLiecca

9. OcHoBHBIE TpeOOBaHUS K CHIPHEBOM 0a3e MPOMBIIIEHHOTO MUKPOOHOJIOTHYECKOTO

CHHTC3a.




10. VYTIeBOJOPOAHOE ChIphE /ISl IPOMBIIUIEHHOW OMOTeXHOIOTHH. [IpOIyKTHI IeperoHKu
Hedtu. luzenpHas Gppakius mpsaMoil eperoHKy.

11.  Tlonydenue H-napauHOB IS KyJbTHBHPOBAHUS MUKPOOPTaHU3MOB.

12. Ocobennoctu nporiecca GepMeHTAIIMN Ha Pa3IMYHbBIX CyOCTpaTax

13. BnusgHuMe  TUAPOJMHAMUYECKHX PEKHUMOB B OHOpPEaKTOpax Ha POCT KICTOYHOH
MOMYJISILIUH.

14.  KonuuecTBeHHas OLIEHKA THAPOJUHAMUKHA MHOTO(A3HBIX IOTOKOB B OMOPEAKTOPAX.

15.  Bp1ibop mozenu CTpYKTYphI IIOTOKOB B OMOpEaKTope.

16. CyIIHOCTb 3KCIIEPUMEHTAIBHOM OLIEHKU CTPYKTYpPBI IOTOKOB.

17.  3naueHue (yHKUMM HMHTEHCUBHOCTH  JUISl OLIGHKHM  HEOJHOPOJHOCTEM IMOTOKa B
OunopeaxkTopax

18.  OmpeneneHue ONTUMAIBHBIX PEKUMHBIX THUIPOAMHAMHUYECKUX MapaMeTpoOB padOThI
OMOpeaKToOpoB.

19.  Pacuer cuctem perynupoBaHHs TEMIEPATypbl KyJIbTUBHPOBAHUS C YYETOM TEILIOBOTO
s dpexTa MUKPOOHOIOTHIECKOTO CHHTE3a

20.  3aBHUCHMMOCTH TEIJIOBBIICICHUS MPU MUKPOOHMOIOTUYECKOM CHHTE3€ OT KOHICHTpAIUU
OroMacchl 1 CKOPOCTH pocTa

21. TennoBoii 6ananc GpepmeHTepa

22. Meroapl ompenencHus CKOPOCTH — a0copOmmu WM OHOXMMHYECKOTO IOTPEOICHHS
KHCTIOpOJia B OMOpeaKkTope.

23. BrawmsHHe mnepeMemmMBaHUS B OMOpEAKTOpE Ha yBENIWYCHHE KOAPPHUIMEHTA MACCOOTAAYH
U TIOBEPXHOCTh KOHTAKTa (as.

24.  Buapl ypaBHeHHH uig pacyeTa KO3(PPHUIMEHTOB Maccolepenayd KUciaopoja (cucrema
ra3->KuIKOCTh) B OMOpEaKTOpax pa3iIuIHbIX KOHCTPYKIIHHA

25.  OcobeHHOCTH TIpoIiecca Maccolepeaayn npu adpoOHoit hpepmeHTanmuu

26.  l3MeHeHHMe KOHIICHTpAallMM PACTBOPEHHOTO B Cpele KHCIOpOoAa TPH HAKOIUICHHU
OrOMacChl JPOACKEH.

27. BrausHHE KOHIIGHTPAlMU PACTBOPEHHOTO KHUCIIOpOJAa Ha YAEINBHYIO CKOPOCTh pOCTa
MHUKPOOPIaHU3MOB.

28.  HccnenoBarenbckue (1abopaTopHble) GepMEHTAMOHHBIE YCTAHOBKH.

29.  ®opmynupoBKa esne, nyTell JOCTHXKEHMs, 3ajad MCCIeloBaHMs pabOThI
OMOpPEaKTOPOB.

30.  Metoapl OCYIIECTBICHNS MOHUTOPUHTA pealTM3alliy [eJel 1 3a/1a4 NCCIICOBAHMA.

TecToBBIE BONPOCHI MO AUCHHUIIHHE

Bonpoc 1. aeanbHoit )KUIKOCTHIO HA3BIBACTCS:

a) JKUJAKOCTh, B KOTOPOH OTCYTCTBYeT BHyTPEeHHee TPeHue;

0) KUAKOCTb, TOIXOAIIAS IS IPUMEHEHHUS;

B) *KHUIKOCTh, CIOCOOHAs CYKUMATHCS,

T') )KUJIKOCTb, CYIIECTBYIOIIAs TOJBKO B OMPEAEIECHHBIX YCIOBUSIX.

Bonpoc 2. Maccy )HUIKOCTH 3aKJIFOUYSHHYIO B €JJMHHIIE 00beMa Ha3bIBAIOT:
a) BecoOM;

0) yIeIbHBIM BECOM;

B) YIEJIbHOH MIIOTHOCTBIO;

T') INIOTHOCTBIO.

Bonpoc 3. Bec )kuIkocTu B eIMHULIE 00heMa Ha3bIBAIOT:
a) TUIOTHOCTBIO;
0) y1eJIbHBIM BeCOM;



B) yJI€TIbHOM IJIOTHOCTHIO;
') BECOM.

Bonpoc 4. BsI3KocTh )XUIKOCTH 3TO:

a) CoCOOHOCTH CONMPOTUBJIATHCH CKOJIbKEHUIO WIH CABUTY CJIOEB KHIKOCTH;
0) crocOOHOCTD MPEOI0JICBAaTh BHYTPEHHEE TPEHUE KUIKOCTH;

B) CIIOCOOHOCTH MPEOJI0JIEBATH CHITY TPEHUS )KUJIKOCTH MEKY TBEPIBIMU CTCHKAMH,
T') CIIOCOOHOCTD MEePETEKATh MO MOBEPXHOCTH 32 MUHUMAJIBHOE BpEMSI.

Bomnpoc 5. Teky4ecTbro )KHIKOCTH Ha3bIBACTCS:

a) BeJIMYMHA MIPSIMO MPOTIOPIIUOHAIBHAS TUHAMHYECKOMY KO (UIIHEHTY BA3KOCTH;

0) BeJIMuMHA O0OpaTHasi AMHAMMYECKOMY KO3 (PuIiueHTy BI3KOCTH;

B) BeJIMYMHA 0OPATHO MPOIOPIIUOHAIBbHAS KHHEMAaTHIECKOMY KO3()(DULIMEHTY BSI3KOCTH;
I') BeJIMYMHA IPONOPLUOHATIbHAS IpajycaM DHIJIepa.

Bomnpoc 6. [Tnomazas nonepeyHoro ceueHust oToKa, NepreHuKyIsipHas HallpaBJICHHUIO
JBUXXCHUA HA3bIBACTCA:

a) OTKPBITBIM CEUEHUEM;

0) »KUBBIM CeYeHUEM;

B) IOJIHBIM CE€UYEHUEM;

I') IJIOLIA/Ib Pacxo/a.

Bomnpoc 7. O6beM XUAKOCTH, MPOTEKAIOIINM 32 €IMHUILY BPEMEHHU Yepe3 )KUBOE CEUCHUE
Ha3bIBACTCS:

a) pacxon;

0) 00OBEMHBIH MOTOK;

B) CKOpPOCTb ITOTOKA;

T') CKOPOCTh pacxoja.

Bonpoc 8. ['napaBianueckoe COpOTHBIEHUE ITO:

a) CONPOTHUBIIEHHUE KHUJAKOCTH K U3MEHEHHUIO (DOPMBI CBOETO pycCia;

0) cOIpOTHBIIEHHUE, NPENATCTBYIOIIEE CBOOOJHOMY MTPOXOAY JKUIAKOCTH;

B) CONIPOTHBJICHHE TPYOONIPOBO/1a, KOTOpPOE CONPOBOKIACTCS NOTEPAMH IHEPrUH
KHIKOCTH;

') CONPOTHUBIIEHNE, IPU KOTOPOM MaJaeT CKOPOCTh JABHKEHUS KHUIKOCTHU 1O TPyOOIIPOBOAY.

Bonpoc 9. TermioBoii MOTOK — 3TO KOJIMYECTBO TETUIOTHI:

a) [lepenaBaemoe B eTMHUILY BpeMeHH Yepe3 MPOU3BOJIbHYIO IOBEPXHOCTb.

0) [lepenaBaemoe B €IMHUILY BPEMEHU Y€pe3 €NUHUYHYIO TIIOMIATb.

B) [Ipoxopsiiee B eAMHUILY BpEeMEHHU Yepe3 eANHUYHYIO IUTOMIAAb TP TPATUEHTE TEMIIEPATYpPHI,
pPaBHOM CIUHHUIIC.

Bonpoc 10. Kosddumment Temronporoaaoctu A, Br/(M*K) xapakrepusyer:
a) CnocoOHOCTH BellecTBa NMepeaaBaTh TEIUIOTY.

0) IHTEHCMBHOCTH TEIUIO0OMEHA MEXKTy TTIOBEPXHOCTBIO TEJIa U CPEIOH.

B) IHTEHCUBHOCTH COOCTBEHHOT'O U3ITyYeHUS Tela.

Bonpoc 11. I'pagueHT reMnepaTypsl - 3TO:

a) BekTop, HanmpaBIEHHBIH 10 HOPMAITK K H30TEPMUIECKOM MMOBEPXHOCTH B CTOPOHY yOBIBaHUS
TEMIIepaTyphl.

6) KonngecTBo TEIIIOTHI, KOTOPOE MPOXOAUT B €AWHHILY BPEMEHH Yepe3 eANHUILY TOBEPXHOCTH.



B) BekTop, HanpaBiIeHHBII 10 HOPMaJIM K H30TEPMUYECKOM TOBEPXHOCTH B CTOPOHY
BO3pAacTaHUs TEMIEPATYPHI U YUCIEHHO PAaBHBINM IPOU3BOIHOM OT TEMIIEPATYPHI 10 ITOMY
HaIIPaBJICHUIO.

Bonpoc 12. [TepeHoc TeIIOTHI IPH CONPUKOCHOBEHUH YaCTHLI, UMEIOIUX PA3TUYHYIO
TEMIIEpaTypy, Ha3bIBACTCS:

a) TenjionpoBOAHOCTHIO.

0) Konsekiueii.

B) UznydyeHuem.

Bonpoc 13. [lepeHoc TemioTsl Makpo 00beMaMH JKUIKOCTH MJIU ra3a, Ha3bIBAETCS:
a) TermionpoBOAHOCTBIO.

0) KouBekuueii.

B) U3nyuenuem.

Bonpoc 14. B xakoM cilyyae UHTEHCUBHOCTb TEIUIOOTIA4H HUXKE!
a) [lpu kuneHum.

0) B cityyae BBIHYXJIEHHOW KOHBEKIIHH.

B) B ciiyuae cB000IHOI KOHBEKIIHH.

15. O pexxume Te4eHUs KUAKOCTU CYIAT MO 3HAYCHUIO YHCTIa:

a) Peiinosabjaca (Re).

0) Hyccenbta (Nu).

B) IIpanatns (Pr).

Bonpoc 16. Teriootaaueil Ha3pIBaeTCs EPEHOC TEILIOTHI:

a) OT )KMJIKOCTH K )KMJIKOCTH Yepe3 pa3JeIsIollyI0 UX CTEHKY.
0) Mexay NOTOKOM KUAKOCTH (MJIM ra3a) U CTEHKOM.

B) MonekysipHbIi IepeHoc TEMIOTHI B TeJlax.

Bonpoc 17. Kosddumment Tennooraaun o, Br/(m?*K) xapakrepusyer:

a) CriocoOHOCTH BeliecTBa MPOBOAUTH TEILJIOTY.

6) HTeHCMBHOCTH COOCTBEHHOTO U3JIy4€HHUS TeNa.

B) IHTeHCHBHOCTD TenmJI000MeHa MeK1y MOBEPXHOCTBHIO TeJIa U CPe/OH.

Bonpoc 18. Ykaxure uncno Peiinonbaca (Re).
a) aslo/A.

0) welO0/v.

B) V/a.

Bomnpoc 19. Vkaxure popmyny Herorona-Pruxmana (popmyity Teroorsadn).

CIH = ——)" C—; %
a)
_ L
6) qn 0 IOO
B) qu = a I‘u T

Bonpoc 20. Kosddunment Termnoornaun o

a) PacCUMTBIBAETCS U3 KPUTEPHAIBLHOIO ypaBHEeHuUs PeitHonbaca

0) paccunThIBaeTCs U3 KpUTEpUAIbHOTO ypaBHeHus [Ipanaris

B) PACCYHTBHIBAaEeTCA U3 KPUTepPHAJILHOro ypaBHenus Hyccenbra
I') pacCYMTHIBAETCS U3 KPUTEpUATLHOTO ypaBHeHUs [ pacroda



Bonpoc 21. Ienp pacdeTa TeTI00OMEHHUKA COCTOUT B OIPEICIICHUN
KOHEUYHBIX MaPaMETPOB TEIUIOHOCUTENEH.

a) OBEPOYHOI0

0) KOHCTPYKTUBHOT'O

B) T'HJIPaBIMYECKOTO

I') TEXHUKO-3KOHOMHYECKOTO

Bonpoc 22. TBepaast MOBEPXHOCTh OXJIAXK/IAETCS B TOTOKOM JKUIKOCTH. YKAXKHUTE H3MEHEHHE
TEMIEPATypbl IOBEPXHOCTH NMPU YMEHBIIIEHUH KO3 (ULIMEHTA TeTIIO0TAAYH.

a) TemnepaTypa noBepXHOCTH YBEJIMYUTCS.

6) TemnepaTypa HOBEpXHOCTH YMEHBIIIUTCS.

B) Temmeparypa moBepXHOCTH HE U3MEHUTCA.

Bonpoc 23. TermnooOMEHHUKOM Ha3bIBAIOT amllapaT, MpeTHa3HAYCHHBIIH:

a) JUIs OTBOJIA TEILJIOTHI OT TEINIOHOCHUTEIICH

0) IU1s TO/IBOJIA TEIJIOTHI K TEIJIOHOCUTENISIM

B) JJIS1 COOOLIEHHS TEeNJIOTHI O/THOMY M3 TEeIJIOHOCHTeJIel B pe3y/ibTaTe ero 0TBoAa OT
APYroro TenJI0HOCUTEJIsI

) sl COOOIIeHHSI TEIJIOThI OJHOMY U3 TEIJIOHOCUTENEH B pe3yibTaTe ero CoOOIeHus K
JIPYroMy TEIJIOHOCUTEITIO

Bonpoc 24. CranpHas crenka, TommuHon 10 MM ¢ Act = 50 B1/(M*K) ¢ AByX cTOpOH OMBIBaeTcs
KUAKOCTBIO ¢ KoddduiimeHTamu terooTaayu o1 = 1000 BT/(M2°K) no2=10 BT/(M2°K).
Onpenenutb K03PGUIUEHT TETIonepeadn.

a) 10,1 B1/(M2+K).

0) 9,88 B1/(M2°K).

B) 9,65 B1/(M2°K).

Bonpoc 25. [Tnockyro moBepxHoOCTh anmnapata ¢ Temneparypoit 340°C Ha1o n301upoBaTh Tak,
4TOOKI TIOTEpH Tera He npesbinany 300 Br/m?. TemnepaTypa Ha BHENIHEH HOBEPXHOCTH
uzossiinu 40 °C. Haiitu TonmuAy u30manud. Ay =0,05 B1/(MeK).

a) 0,5 m.

0) 0,05 m.

B) 0,1 M.

Bonpoc 26. Eciiu A =1 B1/(MK), 6=100 mm, t1=500°C, t>=400°C , TO TUIOTHOCTP TETIOBOTO
noToka q B BT/M2 TBepmoro Tena, mokazaHHOTO Ha PHCYHKE,

paBHa. ..
a) 1000 t
0) 0,001
8) 100 b \

F) 10 tg
- (j=CONSt

S— ¥

0

Bonpoc 27. Haiitn k03 GUITUEHT TeIrIonepe1adn yepe3 CTeHKY OHOpeaKkTopa, eCiii e¢ TOJIIHHA
Ocr = 9 MM, Aer = 90 B1/(M*K) 1 0Ha OKpBITa CITOEM TETUIOU3OISIIAN Oys= 30 MM, Ays = 0,3
Br/(M*K). Koadduuments! Temnooraaun: a1 = 100 Br/(M2+K), a2 = 10 Br/(M?+K), Pacuer
MPOBECTH IO (POPMYIIaM MIOCKOW CTEHKH.



a) 4,76 B1/(M%K)
6) 0,21 Br/(M?*K).
B) 9,1 Br/(M?*K).

Bonpoc 28. Onpenenute TMI0BOK MOTOK B Kanopudepe (TermiooOMEeHHOM arnmapare JJis
HarpeBa BO31yXa B CUCTEME BO3JIyXOIOJATOTOBKH M TEPMOCTATHPOBAHHUS PEAKTOPOB), €CITH B
HeM HarpeBaetcs 0,5 kr/c Bo3ayxa oT t1 = — 10 °C mo t2 = 40 °C. TerioeMKoCTh BO31yxa
npuHATh paBHo# 1,006 x/[x/(kreK).

a) 19,76 xBT.
0) 21,83 kBrT.
B) 25,15 kBT.

Bonpoc 29. TeruoBoii 6ananc 6uopeakTopa XapakTepu3yeT paBeHCTBO MEXKy KOJIMYECTBAMHU
TEIUIOTHI:
a) BbIJeJsieMOil M OTBeJeHHOM
0) MOJABEICHHOMN U TepseMOi
B) TepsieMOM U pacXxoyeMoi

Bonpoc 30. PexynepaTHBHBIM Ha3bIBACTCS TETNIOOOMEHHUK, Y KOTOPOTO:
a) IPOMCXOJUT Iepeaaya TeIUIOThl OT OJHOTO TEIIOHOCUTENS K IPYroMy

0) mepenaya TEMJIOTHI oT OJIHOTO TEIJIOHOCUTES K Ipyromy
OCYLIECTBIISICTCS Yepe3 Pa3JeIIMIONIYI0 UX TPaHUIly pa3ziena

B) Nepefaya TemJoThbI oT 0/IHOT'0 TeNJIOHOCUTEJIsI K Apyromy
OCYIIECTBJISIETCS Yepe3 pa3AesIIOIyI0 HX TBePAYIO CTEHKY

r) mepegada TEIUIOTHI oT OJTHOTO TETTOHOCHTEIIS K JIpyromy

OCYHICCTBJIACTCA YCPE3 paA3ACIIIONUIYIO UX KUIKOCTDh

K04 k TecToBBIM 3aJaHUAM:

Ne Bompoca | 1 2 3 4 5 6 7 8 9 10
OtBer a a 0 a 0 0 a B a a
Ne Bonpoca | 11 12 13 14 15 16 17 18 19 20
OtBer B a 0 B a 0 B a B B

Ne Bonpoca | 21 22 23 24 25 26 27 28 29 30

OtBeT a a B §) 0 a a B a B




