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Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4YeHHs MO JMCUMILINHE

K ocHOBHBIM 1esisiM OcBOeHUs nucuUILIUHbl «IIporecckl U anmnapaTbl OMOTEXHO-
JIOTUYECKUX TTPOU3BOJICTBY CIEIYET OTHECTH:

- IOATOTOBKA CTYJACHTOB K PEIICHUIO MHKEHEPHBIX U TPOU3BOICTBEHHBIX BOIIPOCOB
OMOTEXHOJIOTMUECKOW OTPACIU B KOMILIEKCE C €€ JOCTUKEHUSMU U BO3MOXXHBIMU TEXHO-
JIOTUYECKUMHU PEUICHUSIMU, a TAK¥KEe IKOJIOTMYECKUM IpoOIeMaM OMOTEXHOJIOTHH,

- (hopMHUpOBaHKE y CTYICHTOB 3HAHUN U MPAKTHUYESCKUX HABBIKOB TI0 AKCIUTyaTaIluu
TEXHOJIOTHYECKOT0 000PYyI0BAHHUS.

K ocHOBHBIM 3a1auaM ocBOCHMS AUCIUIUIMHBI «[Iporecchl 1 anmapaThl OMOTEXHO-
JIOTUYECKUX MTPOU3BOJICTBY CIIETYET OTHECTH:

- O3HAKOMJICHHE C OCHOBHBIMH IPOIIECCAMH, aIiapaTaMyd U 000pyaoBaHHEM OuMo-
TEXHOJIOTUYECKON OTpaciu;

- mpuoOpeTeHue CTYyJCHTaMHU 3HAHWUW Ha3HAYeHUs, MPUHIUIA JeHCTBUS U YCTPOM-
CTBa anmapaToB U 000PY/I0BaHUS B OMOTEXHOJIOTHH;

- MPAKTAYECKOE 3aKpEIUICHUE IOJYYEHHBIX 3HAHMM B O00JIACTH aIlllapaTypHOTO
odopMIICHUST OMOTEXHOJOTHYECKUX MTPOIIECCOB.

[TonyueHHBIC HA €€ OCHOBE 3HAHUS 00€CTICUMBAIOT B AaibHelIeM 0ojiee ri1yOoKyro
MOATOTOBKY CTYJICHTa IO JIF0OOM M3 BRIOPAHHBIX UM JUCIUIUIMH CIICIHAIM3AIUKA CIICIH-
anbHOCTH "buotexHomorus".

OO0y4deHue Mo JUCHUILUIMHE HanpasaeHo Ha (OPMUPOBaHKHE Y OOYyJaIOMUX CICHY-

FOIIMX KOMITETCHITUN.

Koa m HauMeHoBaHue KOM- .
. HNHaukaTopbl NOCTHKEHUST KOMIETEHITUH
NeTeHI NI KOMIIeTeHIIUH

OIIK-4 3naem 0a30BbIE DJIIEMEHTHI TEXHUYECKHUX U TEXHOJIOTHYECKHUX
CrmocoOHOCTh  TPOEK- | CHCTEM, TEXHHYECKUX OOBEKTOB, TEXHOJIOTHYCCKUX TPOIEC-
THPOBATh  OTHETBHBIC | COB OMOTEXHOJIOTHIECKOTO TIPOM3BOICTBA

DJIEMEHTBI  TEXHHUYE-

Ymeem npumensaTp 0a3oBbIe MHKEHEPHBIE M TEXHOJOTHYEC-
CKUX ¥ TEXHOJIOThYE-
CKHE 3HAHUS JUIsI TPOSKTHPOBAHUS OTACIBHBIX JJICMECHTOB
CKHX CHUCTEM, TEXHHUYE-

TEXHUYECKUX U TEXHOIOTHYECKHX CHUCTEM, TEXHUYECKUX 00b-
CKHX OOBEKTOB, TEXHO-
€KTOB, TEXHOJOTHMUYECKHX IPOIECCOB OMOTEXHOJIOTUYECKOTO
JIOTHYECKUX MPOIIECCOB
IIPOM3BOJICTBA
OHOTEXHOJIOTUYECKOTO

IIPOU3BOACTBA HA OC- | Bradeem HaBBIKAMU IPOCKTUPOBAHUS OTIAEIBHBIX DJIEMEHTOB

HOBE TNpUMEHEHus Oa-
30BbIX WHXCEHEPHBIX U
TEXHOJOTMYECKUX 3Ha-
130507

TEXHUUYECKUX M TEXHOJOTMYECKUX CUCTEM, TEXHUYECKUX 00b-
€KTOB, TEXHOJOTUYECKHUX IPOIECCOB OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA




OIIK-5

CriocoOHOCTh  3KCILTY-
aTUpPOBaTh TEXHOJIOTH-
4eckoe 00OopyaoBaHME,
BBITIOJHATh  TE€XHOJO-
TMYECKUe  OmepaluH,
YOPABJIATH OUOTEXHO-
JIOTUYECKUMH TIpOILIeC-
camH, KOHTPOJIHMPOBATh
KOJINYECTBEHHbIE U Ka-
YECTBEHHBIE ITOKa3aTe-
I TOJIy4aeMOW IIpo-
TYKIAH

3Haem TexHOJIOTMYECKOE 000pyaOBaHUE, CIIOCOOBI KOHTPOJIS
U yIpaBlieHUs] OMOTEXHOJOTHUYECKUMH IpolleccaMu, KOJIMYe-
CTBECHHBIE U KAQUECTBCHHBIC MOKA3ATEIN MOJTYyYaEMOMN MPOTYK-
1105041

Ymeem OCYHICCTBIATL JKCILTYaTallUuIO OMOTEXHOJIOTHYCCKOTO
060py,Z[OBaHH5{, YIIPABJICHUA OMOTEXHOJIOTHYSCKUMU Imponec-
caMHu

Bnaoeem meronamu KOHTPOIIS MpoLEcca MMPOU3BOACTBA U I10-
Jy4aeMOM IPOITYKIIUU

2.MecTO0 IMCHMILIMHBI B CTPYKTYpe OakajiaBpuara
Huctunnuna «[Iporieccsl U anmapaThl OHOTEXHOJIOTHYECKUX MPOU3BOJICTBY
OTHOCHUTCS K YUCITY TIPO(eCcCHOHaNbHBIX yU4eOHBIX AUCIUIUIMH 0a30Boi yactu bioka 1.1
«Jlucuurnuuel (MOyJN)» MpOorpaMMbl OakaiaBpHuara.
HMucuumna «IIporiecchl 1 anmapatbl OMOTEXHOJOTHUECKUX TPOU3BOJICTBY B3aU-

MOCBA3aHa JJOTHYCCKHU U COACPKATCIIBHO-MCTOANYICCKHU CO CIACAYIOIMMMHA AUCIHUIIIIMHAMU

u npaktukamu OOIL:  «IIpowmbinieHHass 6noTexHonorus», «OCHOBBI TEXHOJIOTHYECKUX
npoueccoy, «IIpoekTupoBaHNEe TEXHOJIOTUYECKUX JTMHUN.

3. CTpyKTYypa M cofepKaHHe TUCHUTLTHHBI
OOmrasi TpyI0EMKOCTh MUCIHILIMHBI COCTaBISCT 5 3adeTHBIX eauHuIbl, T.e. 180

AKaJCMHNYCCKHUX 9aCOB.

3.1. Buabl yueOHO#H padoThI M TPY10EMKOCTh

Ne Bua yuebHoii padorbr KosnvecTBO CeMmecTpbl
n/n 4acoB

1 | AyauTopHble 3aHATHS 90 6

B Tom uucre:

1.1 | Jlexuuu 36 6
1.2 | CeMuHapckue/MpakTUUECKUE 3aHATUS 18 6
1.3 | JJaGoparopHble 3aHATHUS 36 6

2 | CamocTosiTeqibHasi padoTa 90 6




IIpoMeskyTOYHAS aTTECTALIUSA

9K3aMCH

HTroro

180

3.2. TemaTu4eckuii NJI1aH U3yYeHUs AUCHUTITHHBI

n/n

Paszaennl/TeMbl

JUCHUIIIMHBI

TpyaoemkocTb, 4ac

Bcero

AynuTopHasi padora

Jlexun

Cemunapckue/
MPaKTHYECKHUE 3a-
HATHS
JlaboparopHbie
3aHATHS

IIpakTrueckas

IIOATOTOBKA

CamocTrosiTeJbHAas pa-
oora

Pa3znen 1. Beenenune

Tema 1. Ilpenmert u 3a1a4yu Kypca.
CBsi3b C IPYTrUMH TUCHUTUIMHAMUA
Tema 2. IlpuHIMnIuaibHas TEXHOJIOTHU-
gyeckasi cxeMa OMOTEXHOJIOTHYECKUX
MPOU3BOACTB, €€ armapaTrypHoe
odopmiieHue.

Paznesn 2. Ilpomecchl M anmaparsl
MOATrOTOBUTEJILHOM CTaguM OHOTEeX-
HOJIOTHYECKOI0 MPOU3BOACTBA

Tema 1. Tlpomeccsl u 000pyIOBaHUE
CTEPWJIM3ALUU CPEJl: )KUJIKUX, TBEPABIX,
ra30BEIX.

Tema 2.060pynoBaHHle MOATOTOBKH IH-
TaTeILHON Cpe/bl: TPOOUIIKH, MEJbHH-
1bl, aesuHrerparopsl. Ilombop u pac-
gerT.

Tema 3.I1ponieccol U 000pYIOBaHHE TS
TepEMENICHUS Ta30BBIX U JKHJIKUX CPE]I.
[TonGop u MeToBI pacueTa.

Tema 4. Metonsl 1 000pyAOBaHUE IS
JIO3UPOBAHUS KUIKUX U TBEPIBIX CPE/.
Tema 5.Anmapatrbl 17 NPUTOTOBIICHUS
MUTATEIBHBIX CPEJI.

27




Pasnea 3. OcHoBHOe 000pyaOBaHue
AJisl BbIpAIUBAHUS KYJIbTYpP U ep-
MEHTAlUH, ero BLIOOP U pacyer

Tema 1.OCHOBHBIE IPOLECCHI, IPOTE-
Karolue B OMopeakTopax.

Tema 2. PacTuibHBIE YCTAHOBKH JJIf
KYJIbTUBHUPOBAaHUS ~ MUKPOOPTaHU3MOB
Ha TBEPJbIX MUTATEIBHBIX CpPEIaX.

Tema 3. O6opynoBaHue ajis KyJbTUBH-
poBaHMsI Ha XKUIKUX cpenax. [myOuH-
HOE KYJbTUBUPOBAHHE MHKPOOPTaHH3-
MOB.

Tema 4. KOHCTpYKIHMM W XapaKTepH-
ctuku (epmeHtepoB. Pacuer depmen-
TepoB. MeTo bl a3pUpOBaHHUSL.

Tema 5. Memanku aiusi pepMEHTEPOB.
[lenooOpa3oBaHue U MEHOTAIICHUE MPH
bepmeHTaINN.

28

Paznen 4. AnnaparypHoe ogopmie-
HHe MPOLeccOB pa3jieJieHUusi 1 0YUCT-
KH TPOIYKTOB OHOTEXHOJIOTHYECKHX
NPOU3BO/ICTB

Tema 1. Ilponeccol, CBA3aHHbBIE C BblJE-
JICHUEM U OUYMCTKOHM IEJNEeBOr0 MPOIYK-
Ta.

Tema 2.11poneccol 1 000pyIOBaHUE IS
oTHeNneHuss Ouomacchl: (oranus, Koa-
TYJISIUS, cemapainus, LeHTPUPYTrHupo-
BaHUE, MEMOpaHHbIE IPOIECCHI.

Tema 3. Ilpoueccel u o0OopynoBaHUE
IUIE  BBIIEJICHUSI TEJIEBOTO TIPOIYKTA:
OcaXKJeHue, Ccymika, abcopOmus, an-
copOIvs, MOHHBIN OOMEH.

Tema 4. Ilpoueccel u 00OpynOBaHUE
JUIS BBIJEJNCHUS IIENIEBOTO MPOIYKTa:
yIapuBaHWue, SKCTPAKIUS, KPHUCTaJLIH-
3aIus.

10

28

27

Pazgen 5. O6opynoBanue i1 XpaHe-
HUSl, TPAHCIOPTHPOBKH TIOTOBOIO
NPOAYKTA NPOU3BOACTB

Tema 1. OGopynoBaHue JIsi XpaHEHUS
1 (acoBKU TBEPJOTO MPOIYKTa.

Tema 2. OGopynoBaHue JIsi XpaHEHUS
1 (acoBKHU KUJKOTO MPOAYKTA.

Hroro

36

18

90




3.3 Coaep:kaHue IMCHMIIJINHbBI

1. Beenenue. Ilpenmer u 3amaun kypca. CBsi3b ¢ OOIIETEXHUIECKUMH U CTICLUATb-
HBIMH JTUCIUIUIMHAMHA, C KYPCOBBIM U TUTIJIOMHBIM MTPOCKTUPOBaHUEM. [IpuHIIMIIIIAIEHAS
TEXHOJIOTHUECKasi cxeMa OMOTEXHOJOTHYECKUX MTPOU3BOJICTB U TUIIBI €€ alapaTypHOTo
oopMITIEHUH.

2.Ilpouecchl M anNapaTbl NOATOTOBUTEIbHON CTAMU OMOTEXHOJIOTHYECKOT0
NMPOU3BOJCTBA

[Tportecchl Ui OYUCTKA U CTEPUIIM3AIlMU  BO3IYIIIHOM, MUTATEIBHON Cpell U 000-
pynoBanus. [Iporeccel n3MenpueHuss U Noga4u cpen B ammapaTthl. OOopynoBaHue AJis
XpaHeHUs!, TPAHCTIOPTHPOBKU U JTO3UPOBAHUS TBEPJBIX MaTepuajoB. METOIBI U yCTPOUA-
CTBa JIJIsl TEPMETH3AINH aIapaTypbl 1 KOMMYHUKAIIHHA.

O6opynoBaHue ISl MPUTOTOBJICHUS MUTATENBHBIX cpen. pobuiku u ne3uHTerpa-
TOPBI.

Hacocbl, Bo3ayxonyBku B KoMIpeccopbl. MeToauku pacdyeToB. BecmomorarenpHoe
o0opynoBanue. [lepemelienre razoB U KUAKOCTEN IO TPyOOIPOBOAAM.

3.0cHOBHOE 000py/10BaHUeE VIS BHIPAIUMBAHNUSA KYJIbTYP U (pepMeHTALHH, €r0
BbIOOP U pacyer

buoxuMmuueckue, XuMuueckue U PU3NKO-XUMUYECKUE MPOLIECCHI, MPOTEKAIOIINE B
ounopeakTopax. PacTuibHBIE YCTaHOBKH [Isl KyJbTHBHUPOBAHUS MHUKPOOPTaHU3MOB Ha
TBEPABIX MUTATENBHBIX cpeaax. IIporecchl TIyOMHHOTO KYJIBTUBHPOBAHHS MHUKpPOOpPTa-
HU3MOB. KoHcTpykiuu ¢epmentepoB. MaccooOMEHHbIE XapaKTEPUCTUKH (epMeHTepa.
Metoas! aspupoBanust B pepMenTepax. CrocoObl MOJIBOAA SHEPTUU Ha MEPEMEIINBAHNUE,
turbl Memanok. ®orodbuopeakropa. Kpurepuu Boioopa u orieHka 3pPeKTuBHOCTU pabOThI
Oouopeaktopa. BiusHue yciaoBuil KyJbTUBHPOBAaHHS Ha TeIUIOBbIAeNeHUE. [IleHooOpa3o-
BaHME U MEHOTAIlICHNE TIPU epMEHTAIUH.

4. AnmapatypHoe ogopMJiieHHe MPOLECCOB pPa3/ieleHUsA U OYMCTKHU NMPOAYKTOB

OMOTEXHOJIOTHYEeCKUX MPOU3BOACTB

buoxumuueckue, XuMuueckne u GU3NKO-XUMHUECKHE MPOIIECCHI, MPOTEKAIONIe Ha
CTaIusAX TepepadOTKH, CBSI3aHHBIX C BBIJCICHUEM M OYUCTKOM 11€JIEBOTO MPOIYKTA.

Otnenenue OuomMacchl: ¢uiotamusi, (QIOKYJSLUS, CEapupoBaHue, HEHTPUDYTUPO-
BaHHe, (pUIbTpaLUsi, MEMOPAHHOE Pa3/IeIICHHE.

Brienenue 1eneBoro mpoykra: OCakAeHUE, SKCTpaKius, aacopOuus, abcoporusi,
MOHHBI O0OMEH, KOHIIEHTPUPOBAHHE, KPUCTAIIU3AlMs, yIapuBaHue, cymka. KoHcTpyk-
MY ¥ pacyeT amnmaparosB.

5.000pynoBanue ajsi XpaHeHHs, TPAHCHOPTHPOBKH TOTOBOI0 MPOAYKTa OHO-
TeXHOJIOTHYeCKUX MPOU3BOACTB

Amnmapatypa Juisi XpaHEHUS KUJIKOTO U TBEPIOTO TOTOBOTO MPOIYKTA.

O6opynoBanue st paCOBKU U yIAKOBKH TOTOBOU MPOTYKIIHH.

3.4 TemaTuka CEeMMHAPCKUX/MIPAKTUYECKUX 3aHATHIA U J1a00PATOPHBIX
3aHATHI
3.4.1CeMuHAPCKUX/TIPAKTHYECKUX 3aHATHH
1. TexHOJIOTHYECKHE CXEMbI COBPEMEHHBIX OMOTEXHOJIOTUYECKHUX MTPOU3BOCTB.
8



2. MamuHsl 1715 U3MeNbYeHus ChIpbs. Pacuer mapoBoii MeIbHULBI

3. Pacuer oOopynoBaHusi JUIsi OYMCTKM ra3oB. Pacuer um monbop BOJOKHHMCTBIE
(bUIBLTPOB.

4. PacueT 1 mo100p HACOCOB JIJIsl TPAHCHIOPTUPOBKU MUTATENBHBIX CPEL

5. PacueT muIMHAPUYECKOTO U KOHYCHOTO LIMKJIOHA JUIsl CUCTEMBI pa3rpy3Ky IHEB-
MOTpaAHCIOPTAa MPH MOITYYEHUH KOPMOBBIX JIPOKIKEMN

6. Pacuer ycTaHOBKM HENPEPBIBHOM CTEPWIM3ALMU KUJIKUX MUTATEIBHBIX CpE.
Pacuet n mogbop crepuimzaTopa.

7. Pacder ycTaHOBKM HEMPEPBHIBHON CTEPWIM3ALMU KUAKHUX MUTATEIBHBIX Cpe.
Pacyet 1 mon6op BeIIEpKUBATETIS.

8. [IpuMepHBIii TEIIJIOBOM pacyeT CTepUIN3aTopa I TBEPABIX cpen (0TpyOei)

9. Pacyet eMKOCTHOTO ammapara ¢ MEIIaaKoi.

10. PacyeT 1 mogd0p CTaHAAPTHOTO KOKYXOTPyOUaToOro TEmI000OMEHHUKA

3.4.2 JlaGopaTopHble 3aHATHA

1. I3yueHne KMHETUKHU IPaBUTALIMOHHOTO OCaXICHUS

2. 'uppoauHaMuKa ICEeBA00KUKEHHOTO €105 B CYIIMIbHBIX arapaTax

3. Tems1000MeH B MCEBIOOKUKEHHOM CIIOE

4. N3ydyeHue ruipoIMHaMUYECKHUX SIBJICHUI B TapeabyaToM (pepMeHTepe

5. V3yyeHne ruipoJuHaMUYECKUX XapaKTEPUCTUK B OMODUIBTPE ¢ HacaJOuHOM 3a-
rpy3KOU

6. Onpenenenne K03p(HUIHEHTOB MAacCO- U TEIUIONEPEAAUN IPU KOHTAKTE BO3AyXa
¥ BOJIbI B 0apOOTaKHOM arapare

7. I3ydeHre KUHEeTUKHU CYIITKU MPOIYKTa

8. M3yuenue mporeccoB TEIIOOOMEHa MEXIy CUCTEMaMH Map-KUAKOCTb, JKUI-
KOCTb-Ta3 B TPYOUaThIX TETNIOOOMEHHHKAX

9. Uzyuenue paboThl paMHOTO (UIBTP-TIpEcca

3.5 TemaTHKa KypCOBBIX NPOEKTOB (IPHUMeEPHI TEM)

1. Pacuer 1 nmogbop CTaHAAPTU3UPOBAHHOTO TETUIOOOMEHHOTO ammapara (KOKeXo-
TpyO4YaToro, CHHUPaIbHOTO, IJIACTUHYATOTO) [JIs TPOIECCOB HEMPEPHIBHOTO HarpeBa
(oxJMak/IeHrs ) 3aJIaHHBIX CPeJl

2. Paccunrtarh u mogoOpaTh eMKOCTh (OMOpEakTop) 3aAaHHOTO 00beMa C TepemMe-
IIMBAOIIUM YCTPOMCTBOM 3a/IaHHOTO TUIIA

3. Paccuutath 1 nmogoOparh LMKIOH (TPYyNIOBOM LIMKJIOH) 3aJlaHHON MPOW3BOIU-
TEJIBHOCTH ISl Pa3rpy3KH IMOCJE CUCTEMbI THEBMOTPAHCIIOPTA LEIEBBIX MPOIYKTOB OT-
JIEJICHHS] CYIIKH B IIPOU3BOJICTBE JIPOKKEHN (MM OEJTKOBO-BUTAMUHHBIX KOHIIEHTPATOB) IO
WCXOJTHBIM JTAaHHBIM

4. . PaccumtaTh W mojoOpaTh CTaHAAPTU3UPOBAHHBIA BOJIOKHUCTHIN (DUIBTP IS
OUYMCTKH BO3/yXa OT a3p030Jis 3a/IaHHBIX MMAPAMETPOB B IPUTOYHON BEHTHIISIIHH



4. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne M CUUITHHbI
4.1. HopmaTtuBHbI 10KyMeHTHI 1 'OCTBbI

['OCT 14245-79 TermnooOMEHHUKHA KOXYXOTpyOdaTbie
['OCT 12067-80 TermnooOMEHHUKH CIIUPATbHBIE CTATbHBIC
['OCT 12067-80 TernnooOMEeHHUKHN CIIUPAIbHBIE CTabHbIC
I'OCT 15518-87 AnnapaTsl TEIII00OMEHHBIE TIJIACTUHYATHIE

['OCT 20680-2002 Anmapatsl ¢ MEXaHUYECKUMH ITEPEMEINBAIOIINMU YCTPOM-

arONERE

CTBaMH

OcHoBHas JauTEeparypa

1. Bunapos A.1O. [Ipouieccsl u anmapaTbl OMOTEXHOJIOTHH: (pepMaTallMOHHbIE annapa-
ThI.: yue0.1mocoobue / A.}O. Bunapos u ap.; noa.pea. B.A. beikoBa. — 2 u3a. —M.:
u3a. FOpaiit, 2018.- 278 c.

2. Cemakuna O.K. MaiuHs! 1 anmapatsl XMMUYECKOW TEXHOJIOTHUU, HE(DTEXUMUU U
ouorexHosioruu: yueonoe nocodue[ dnekrponnslii pecype]/ O.K.Cemakuna.- 13-
naTenbcTBO: ToMCKMiT momuTexandeckuii yausepeuret, 2014.- 93c.

URL :https://e.lanbook.com/book/62926

3. Jlykanun A.B. UmxkenepHas OMOTEXHOJIOTHS: TIPOIIECCHI U allTapaThl MEKPOOHOJIO-
rMYECKUX NMpou3BOJCTB: yuel.mocodue/ A.B. Jlykanun. M.: UHOPA-M, 2016.-
451 c.

JlonoJIHMTEIbLHASA JTUTEpaTypa

1.ITpouiecchl U anmapaTbl OMOTEXHOJIOTMUECKUX MPOU3BOJICTB. MeToInuecKkue yka3a-
HUS K BBITIOJIHEHUIO KYPCOBOTO MPOEKTA I CTYJIEHTOB OakajiaBpuara, 00yJaronmx-
cs 1o HarnpasiaeHuto moArotoBku 19.03.01 «buotexHonorus». TeKCTOBOE JIEKTPOH-
Hoe uznanue./Cocrt.: H.E. Hukomaiikuna; M3n. MockoBckoro ITonurexa, M., 2022 —
55 Mo.

1. buprokoB B.B. OcHoBbl npoMblliuieHHON 0noTexHosoruu. — M.: KonocC, 2004. -
296 c.
2. CupotkuH A. C., Xykosa B. b. TeopeTndeckre 0CHOBBI OMOTEXHOJIOTUN: yU4eOHO-

MeToandeckoe rnocodue [Anexkrponnsiii pecypc|/ A.C.CupoTKuH. -
KI'TV,s 2010.- 87c. URL: http://www.knigafund.ru/books/185944

3. neiikun A.T'., [TanoBa H.E. MemOpanHbie iporiecchl B OMOTEXHOIOTHH [ DIeK-
Tponnblt pecypc]/ A.I'. lllnelikun.- U3narenscTBo:
Cankr-IleTepOyprckuii HAIMOHATBLHBIN UCCIIEIOBATEHCKUNA YHUBEPCUTET HHPOP-
MAaILIMOHHBIX TEXHOJIOTHI, MeXaHUKHU 1 onTuku, 2013.- 49c.

URL:https://e.lanbook.com/book/70900

HHTepHET-pecypCchl BKIIIOYAIOT y4eOHO-METOINYECKHE MAaTePHANIbl B DJICKTPOHHOM
BUJIC, nMpejacTaBieHHbie Ha carte (http://lib.mami.ru/ebooks/ B pa3nene «bubaunore-
Kay.
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4.4 DyieKTpPOHHBIE 00pa3oBaTe/IbHbIE PecypChl

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIUYECKUE MaTephaibl B
AJIGKTPOHHOM BHE, npeacTaBieHHbie Ha caiire (http://lib.mami.ru/ebooks/ B pasnene
«bubnuorekay.

Kaxnplii 6akanaBp obecriedeH WHAMBUIYaIbHBIM HEOTPAHUYCHHBIM J0-
CTYIOM K 3JIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA:

- (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog),;

- K DJJIEKTPOHHBIM KaTaJloraM BY30BCKHUX OHMOIHMOTEK MU KPYMHEHIIHNX
ouobmmorexk Mockssl (http://window.edu.ru);

- K DJIEKTPOHHO-OMOIMOTEYHBIM CHUCTEMaM (IJIEKTPOHHBIM OMOIHOTE-

KaM):

- www.knigafund.ru (ObC «Kuaurad®oHm»), B KOTOpOH MpeaycMOTpeHa
BepcHsl 1Jisl CIa00BUISIIHX.

- http://cyberleninka.ru - Hayunas snekTpoHHas Oudauorexa «KnuodepJle-
HUHKA», IMEIOIasi CBOOOIHBIH OCTYII.

- http://www.scopus.com - pedepaTuBHas HayKOMETpHYECKas DIICK-
TpOHHast 6a3a TaHHBIX «Scopusy;

- moctyn K 6a3e ganHbIx «Knovely (http://www.knovel.com), B koTopoii
COJICPXKHMTCS TIOJHOTEKCTOBAas 0a3a JaHHBIX IS TOMCKAa HWHXCHEPHOW HH(OpMAIUK U
MOAECPIKKH IPUHATHS HHKEHEPHBIX PEIICHUIA;

- JOCTyHn K 00Opa30BaTelbHBIM M IMPOCBETHUTEIBCKUM H3JAHHSIM 110 HHKCHEPHO-

TEXHUYECKUM HayKaM 10 pa3inyHbIM oTpacisaMm 3HaHus - ObC «M3pmarenscTBa Jlanby
(e.lanbook.com).

4.5 JInueH3upoBaHHOE NMPOrpaMMHoOe o0ecreueHmne

1. beccpouHasi nuIeH3Us Ha MPaBO MCHOJb30BaHUs YueOHoro kommiekca [1O
KOMITAC-3D V14 (50 pa6.mect)  ([oroBop Ne MII-12-00404 per Ne 11-13-09/12) u
JUIIEH3Us Ha TpaBo HMcHoJyib30BaHus YueOHoro komruiekca [I0 KOMIIAC-3D V15 aus
npenogaBatens  (doroBop Ne MII-12-00404 per Ne 11-13-09/12).

1. MarepuanbHo-TeXHMYECKOe oOecnieueHue qucuuiannbl «Ilpoueccol
U annapatbl 0MOTEXHOJIOTHYECKUX MPOU3BOICTBY»
VYuebnas naboparopus (aya.5201), obopynoBaHHas T0CKOU, IEPEHOCHBIM MYJIbTH-
MEIUIHBIM POEKTOPOM, IS MPOBEACHUS JIGKIIMOHHBIX M CEMUHAPCKUX 3aHITHIA.

Cnennanu3upoBaHHas ydeOHas jabopaTopusi 000pyaoBaHHAsS MHUKPOCKOIOM, Jia-
MUHApHBIM MKadOM, BBITSDKHBIM TIKaoM, BecaMu W CYyHIMIIbHBIN TKad, pH-meTpamu,
(OTOITIEKTPOKOIOPUMETPAMH.

Crnenmanu3upoBanHbie Mexkadenpaapabie gadbopatopun (ayn.4108) kadeapob
[TAXT, o6opynoBaHHbIE ycTaHOBKaMu: «/I3yueHne KWHETUKU TPAaBUTALMIOHHOTO OCaX/ie-
HUs, «[ uaApoAMHAMIKA TICEBIOOKIKEHHOTO CJI0S B CYIITMIBHBIX anmaparax», « Temio-
0OMeH B TICEBIOOKIKEHHOM cioe», «V3ydeHue rufijpoAMHaMUYECKUX SIBJICHUN B Ta-
penpuaToM (hepmeHTepe», «M3yuenne TuapoANHAMUYECKUX XapaKTePUCTHK B OMODUITB-
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TpE C HACAIOYHOM 3arpy3Koi», «Onpeaenenne Ko3(pPUImeHToB Macco- U TEIIonepe adyn
IpU KOHTaKTE BO3/yXa U BOJBI B 0apOOTa)XKHOM anmapate, «V3ydeHne KHHETHKHU CYIITKH
npoayKTay, «3ydeHne mpoIeccoB TeMI000MEeHa MEXKIy CHCTEeMaMHt Tap-KUIKOCTh,
KHUJIKOCTh-Ta3 B TPyOYAThIX TEIII00OMEHHUKAX, «M3yueHne paboThl paMHOTO (DUITBTP-
npecca

CryneHThl 00€CTIeYMBaAIOTC METOJUYCCKUMH MaTepHallaMy TIepe]] BBITOJHEHUEM
1a00paToOpHOI pabOTHI.

2. MeToanyecKkue peKoOMeHauu

6.1 MeToauyeckue peKOMeHIAMH /s IPENoAaBaTeisi 0 OPraHu3auuu
o0y4eHnst

[IpenogaBanre AUCUUILIMHBI OCYIIECTBISIETCSI B COOTBETCTBUU C DenepaibHbIM
roCy/1apCTBEHHBIM 00pa30BaTENIbHBIM CTaHJAPTOM BBICIIETO MPOPECCHOHAIBLHOTO 00pa-
30BaHMs 10 HarnpaiieHUuo moArotToBku 19.03.01 «buotexnonorus» (ypoBeHb OakaiaBpu-
aTa).

N3yyeHnue qUCIUTUIMHBI TOJDKHO 0a3UpOBaThCs HA UCIIOIH30BAHUH MTOCTYIAIOIINX B
OMOIMOTEKY MEPUOANMYECKHUX U HEeTIepUoaudeckuX u3ganuii. C ydeToM 3Toro paspadaThl-
BAIOTCSl COJIEP)KAHUE KypCa U OCHOBHBIE METOJMYECKHE PEKOMEHJALMU, COOTBETCTBYIO-
IIME€ COBPEMEHHOMY YPOBHIO 3HAHUH B 00JaCTH OMOTEXHOJIOTUYECKUX TPOU3BOJICTB.

Nudopmarust o BpeMeHHOM rpaduke paboT cooOIIaeTcs mpenoiapaTeieM Ha yCTa-
HOBOYHOM Jiekiuu. [IpenomaBaTens JaeT yka3aHUs TakXke MO OpraHU3alHdd CaMOCTOS-
TEJIBHON paldOThl CTY/IEHTOB, BBINIOJHEHUS JA0OPATOPHBIX PadOT, MPAKTUYECKUX 3aHITHI
Y TIPOBEICHUS TEKYILEr0 KOHTPOJI YCIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTALINH.

B nporecce ureHus neKUMil mpenoaaBaTeNb TOJKEH (OPMUPOBATH Y CTYJEHTOB
CUCTEMHOE TMpeJCTaBICHUE 00 M3yd4aeMoW JUCIUIUIMHE, KaK Hayke, (OpMHUpOBaTH MPO-
(beccuoHanbHble MHTEPECH], BOCIIUTHIBATh CO3HATEIILHOE OTHOIICHHE K IpOLeccy o0yue-
HUS, CTPEMJICHHE K CaMOCTOSITEIbHOM TBOPUECKON paboTe, BCECTOPOHHEMY OBJIAJICHUIO
CHEIUaTbHOCThIO. B JIeKIusax HeoOXOAMMO MCIOJIB30BaTh BHYTPHU- U MEXKIUCIUTIIIMHAD-
HbIE JIOTUYECKUE CBSI3U, 3HaAHUE (DyHIAMEHTAIBHBIX U 00IIe-NPOodeCcCHOHANTBHBIX JTUCITU-
TJTMH, BHEAPATH MPOOJIEMHBIE JIEKITUH, UCTIONB3Ysl 00PAaTHYIO CBS3b C Ay IUTOPHUEH.

Jns opraHu3anu U3y4eHusl AUCUUILIMHBI PEKOMEHAYETCSI UCIOIb30BaTh CIEIYIO-
IIME CPEJCTBA: PEKOMEHAYEMYIO OCHOBHYIO U JOMOJIHUTENbHYIO JUTEPATYPY; YUEOHYIO
MporpamMmy JHUCUUILTMHBI; METOJUYECKUE PEKOMEHIAMU K Ja00paTOpHBIM paboTam.

[IpodeccrnonanbHas moAroToBKa 0akaaaBpoOB MO JAHHON JUCUUILIMHE Mpe/roiara-
€T pealM3aluio, pa3paboTKy M MPUMEHEHUE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJO-
I'vii, BBIOOp ONTUMAJIBHOM CTpaTEruu MpenojaBaHusl U Leieil o0ydeHusi, co3laHue TBOP-
yeckoi armocdepbl 00pa3oBaTENBHOTO IMpoIlecca; BBISIBICHHE B3aMMOCBSA3EH Hay4yHO-
HCCJIEIOBATENLCKOrO M Y4eOHOTO MPOIIECCOB B BHICIIIEH IIKOJIE.

6.2 MeTozmqecmle PEKOMCHIAIUNA NI oﬁyqammnxul M0 OCBOCHHIO JUCIHUITJIMHBI
Hpemae YCM IIPUCTYIIUTH K OCBOCHUIO KypCa CTYACHT HOJIKCH BHUMATCIIBHO HU3Y-
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YUTH CIECAYIOLINAE JOKYMEHTHI:

1. Pabouas nporpamma.

2. MeTonuueckre yKa3zaHUsl TI0 BBIMOJHEHUIO J1a00paTOPHBIX padoT.

DTO MO3BOJIUT OLEHUTh 00BEM MPEJICTOAIICH PabOThI IO M3YUYCHHIO Kypca, palyo-
HaJBHO PacHpeacuTh BpeMsi, 03HAKOMHUTBHCS C HH(POPMAITMOHHO-METOAMUYECKUM o0ecIie-
YEHHUEM JUCIUIUTMHBI U MPUOOPECTH HEOOXO0IMMbIEe YUCOHUKH B YIEOHBIE TTOCOOHUS.

OG6pamiaeM BHUMaHHUE CTYJIEHTA, YTO OCHOBHBIMU BUJIaMH YYCOHBIX 3aHITUHN SIBJIS-
IOTCSI JICKITUU W TIPAKTHYECKHe (JIaOOpaTOpHBIC) 3aHATHS, TMOCCIICHUE KOTOPBIX SBIISICTCS
oOs3aTenbHBIM. TeMaTHKa JIEKIMA yKa3aHa B pabouelt mporpamme, 4To TIO3BOJIUT MPEeIBa-
PHUTENBHO O3HAKOMUTHCA C COAEPKAHUEM MaTepuania.

JIeK1uu UMEIOT LieIb:

- 1aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUU I10 KypCY;

- CKOHIICHTPUPOBATh BHUMAHHE HA HaHOOJIEE CIOXKHBIX y3JIOBBIX MPOOJIEMHBIX BO-
npocax.

B mpornecce nekiuu 1eiaecooOpa3HO BECTH CBOM KOHCIIEKT, KOTOPBIH ITO3BOJIUT
JIy4IlI€ YCBOUTH KypC Y MOATOTOBUTHCS K MPOMEKYTOYHOM U UTOTOBOW aTTECTALUU.

[IpakTrdeckas pabora B 1abopaTOpuHl UMEET 11eJb 03HAKOMHThH C IpaBUJIAMH BbI-
MOJIHEHHUS, JTAET BO3MOXHOCTb Ha IMPAKTUKE MPOBEPUTH OTACIBHBIE BOMPOCHI TEOPHH,
Iy0e BHUKHYTHh B (DM3UYECKYIO CYIIHOCTh M3Y4aeMBbIX SBJICHUM M MOJYYUTh HABBIKU
CaMOCTOSITEeIILHOM TIOJITOTOBKM M MPOBEJICHUS dKcriepuMenTa. [lepen BeimoHeHHEM J1abo-
paToOpHBIX pabOT HEOOXOAUMO TIIATEIBHO O3HAKOMUTHCS C TEOPETUUECKUMU MPEINOCHLI-
KaMU 10 3TUM pabdoTaMm, W3y4YUB HEOOXOJUMBIM MaTepuas Mo COOTBETCTBYIOLIUM pa3fie-
JaM Kypca U METOJIMYECKUM YKa3aHUSIM IO BBITIOJIHEHUIO JTA0OpATOPHBIX padoT.

CamocTosiTenbHas padoTa CTYyACHTOB BKJIIOYAET B CEOSl BBINOIHEHUE PA3TUUYHOTO
poja 3alaHuil, KOTOPbIE OPUEHTUPOBAHBI HA OoJiee TIIyOOKOE YCBOGHHE MaTepuasa u3yda-
eMor nucturuivHbl. [lo kaxxmoit TemMe yuyeOHOM MUCHMIUIMHBI CTYJCHTAM MpejjiaraeTcs
MepeveHb 3aJaHUi I CAMOCTOSTEIILHON paOOTHI.

K BBITTOTHEHUIO 3aTaHUM 1T CAaMOCTOSITEIIBHOW PabOTHl MPEIBSIBISIIOTCS CISTYIO-
e TpeOOBaHMS: 3aIaHUS JIOJDKHBI UCIIOHATHCS CAMOCTOSITEILHO U TPEJICTABIATHCS B
YCTAHOBJICHHBIM CpPOK, a TaK)Ke COOTBETCTBOBATH YCTAHOBJICHHBIM TPEOOBAHUSM TIO
0OpPMIICHHIO.

CryneHtaMm cieayeT pPYKOBOACTBOBATHCS TIpaUKOM CaMOCTOSTEIBHOM pPaboTHI,
oTpeeIeHHBIM paboyeit TpOrpaMMO JTUCITUTIITMHABI.

B pe3ynbpTare BBINIOJHEHUSI KypPCOBOTO MPOEKTA CTYACHT JOJIKEH:

3HamMb:

- OCHOBHBIE MpaBuiia 0POpMIICHHUS] KOHCTPYKTOPCKOU TOKYMEHTAIIUH;

- OCHOBHBI€ MMPUHIUIBI OPTraHU3aLINH,

-IIPUHLIMIIBI TPOEKTUPOBAHUS TEXHOJIOTUYECKUX JIMHUNA POU3BOJCTB;

ymemn.

- YATATh YEPTEXK, UTOTOBUTH ICKU3, UCIOJIB30BaTh KOMITBIOTEPHYIO TpaduKy mpu
MOATOTOBKE U OPOPMIICHUN TEXHUUYECKON JOKYMEHTAITNH;

enaoems.
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- CpeICTBaMHU KOMITBIOTEPHON rpaduku (BBOA, BBIBOJ, OTOOpakeHue, npeodpa3oBa-
HUE U peJaKTUPOBaHUE TpapUIECKUX 0OBEKTOB).

KypcoBoii mpoeKkT BBIMOJHSAETCS CTyIeHTaMu BceX ¢opM oOydenus. VHIUBUTY-
aJIbHBIC 3aJaHUsI MOATOTABIUBAIOTCS KadeApoil W BBIJAIOTCS CTYACHTaM Ha TPEThel He-
7end o0y4eHus], B COOTBETCTBUH C yUEOHBIM IUIAHOM CTeHaTbHOCTUA. CTYIACHT TOTydaeT
3aJJaHue 110 KypCOBOMY MPOEKTY Ha OJIaHKEe yCTaHOBJICHHOTO oOpasiia.

KypcoBoii MpoeKT COCTOUT M3 ABYX YaCTEHl:

o rpaduyeckoil yacTu;

. MOSCHUTEIIbHOM 3aITUCKHU.

3amuTa KypcoBOTO MPOESKTa MPOBOAUTCA B 6 cemecTpe Ha kKadeape Ha 16-17 Hexe-
Jie 00y4YeHHUS TI0 COCTABJICHHOMY paCIUCaHUIO KOMUCCHH U3 TIpernoaBaTeneii kadeapol.

PaboTa Hag KypCOBBIM MPOEKTOM JOJKHA BECTUCh PABHOMEPHO IO CEMECTpY.

K 3amuTe KypcoBOTO MpOEKTa AOMYCKAIOTCS CTYCHTHI, BBITIOJHUBIIINAE BCE Pa3/IeIibl
3aJlaHUsl B COOTBETCTBUU C TPEOOBAaHUSAMU.

7. ®oHI OLICHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH

B npornecce oOyueHus: UCMONB3YIOTCS CIEIYIOIINE OLIEHOUHbIE (POPMBI CaMOCTOS-
TEJIHLHON pabOThl CTYICHTOB, OIIEHOYHBIE CPEJICTBA TEKYIEr0 KOHTPOJS YCIIEBAEMOCTH U
MIPOMEKYTOUHBIX aTTECTaIlUM:

- MIOJITOTOBKA U BBICTYIJICHWE HAa CEMUHAPCKUX 3aHATHUSIX C MPE3eHTAIel U 00Cyxk-
JICHUEM TI0 TEMATHUKE JICKIUH;

- BBITIOJIHEHHE KYpPCOBOTO MPOEKTa (110 WHIWBUAYATHHOMY 3aJaHUIO JJIS Ka)JI0TO
oOyyarorerocs).

OreHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIbHBIC
BOIIPOCH U 3aJaHUs I KOHTPOJSI OCBOCHHS OOYYAIONMIMMHUCS PA3/CIIOB JTHUCIMIUIAHEI,
KypCOBOTO TIPOEKTA.

7.2 lllkajia ¥ KPpUTEPHHU OLICHMBAHUS PE3yJIHTATOB 00yYCHUSA

dopma NpOMEKYTOUHOM aTTECTALMU: IK3AMEH.

[TpomexyTouHas arrectarus oOydaromuxcs B popme IK3aMeHa MPOBOJUTCS IO pe-
3yJbTaTaM BBITIOJHEHUS BCEX BUIOB yueOHOW pabOTHI, MPEIyCMOTPEHHBIX yUCOHBIM T1a-
HOM TIO JaHHOW JUCHHIUTHHE (MOIYJIIO0), TP 3TOM YYHTBHIBAIOTCS PE3yIbTaThl TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH B TeueHHe cemecTpa. OlleHKa CTEeTeH! TOCTIKEHHUS 00yJaroIin-
MUCS TUNIAHUPYEMBIX PE3yIbTaTOB OOyUYEHUS MO JUCHUIUTHHE (MOJIYIII0) TIPOBOAUTCS TIpe-
MoJlaBaTesieM, BEIYIUM 3aHATHUS MO0 AUCHUIUIMHE (MOJYJI0) METOJOM SKCIIEPTHOM OLIEH-
ku. [lo uToram mpomexyTOYHOW aTTeCTallMH MO AUCLMILIMHE (MOIYJII0) BBICTABISETCS
OLIEHKA «OTIMYHOY, «XOPOILIO», «YAOBIECTBOPUTEIHHOY» WU «HEYTOBICTBOPUTEIHHO,

K mpomMexyTouHO# aTTecTaluu A0MyCKatTCs TOJIbKO CTYACHTHI, BHIITOJHUBIINE BCE
BUJIbI Y4eOHOM paboThI, MpeyCMOTPEHHBIE paboydeil mporpammoit mo aucturnHe «IIpo-
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IIECCHI U ammapaTbl OMOTEXHOJIOTHYECKUX TPOU3BOACTBY (MPOMEKYTOUHBIA KOHTPOJIb: JIa-
OopaTopHbIe pabOTHI, KYpPCOBOI MTPOEKT).

[Ikajga oneHUBaHUA Onucanue

BrinosiHensl Bce BUJbI y4eOHOW pabOThI, MPETyCMOT-
peHHbIe y4eOHBIM TUTaHOM. CTYIEHT IEMOHCTPHPYET
COOTBETCTBUE 3HAHUM, YMEHWI, HABBIKOB MPHUBEICH-
OTan4HO .
HBIM B TaOJuIax Mokasaresel, onepupyer mpuodpe-
TEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABbIKAMU, TIPUMEHSI-

CT UX B CUTyallUAX MOBBIILICHHON CJIOKHOCTH.

BrinonHens! Bce BUABI yueOHOM paOOThI, MPEIyCcMOT-
peHHbIe y4eOHBIM TUTAaHOM. CTYJIEHT IEMOHCTPUPYET
COOTBETCTBHE 3HAHWI, YMEHHI, HABBIKOB IPUBEICH-
HBIM B TaOJIMIIaX MOKa3aTelie, onepupyer mnpuodpe-
TEHHBIMHU 3HAHUSIMU, YMEHUSIMU, HaBbIKAMU, MPUMEHSI-
Xopouio .

€T UX B CHUTyallUsX MOBBIIICHHONW CIOXHOCTH. [lpu
ATOM MOTYT OBITh JOIMYIIECHbl HE3HAYUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPyJAHEHUS NpPH aHATUTUUYECKHUX
omnepaumsx, IepeHoCe 3HaHUM U YMEHUN Ha HOBBIEC, HE-

CTaHIAapPTHBIC CUTYAalluH.

BreimonHeHsl Bce BUIBI y4eOHOW pabOThI, MPETyCMOT-
peHHble y4eOHBbIM IU1aHOM. CTYIEHT JIEeMOHCTPUPYET
HE IIOJJHO€ COOTBETCTBHUE 3HAHWW, YMEHHWW, HABBIKOB
VY 10BIETBOPUTENBLHO | MPUBEACHHBIM B TaOJUIIAX MOKa3aTeNel, JOMyCKatTCs
3Ha4YUTEIbHBIE OMUOKHU. [IpuMeHeHre npruoOpeTEHHBIX
3HAHWI, YMEHUHN, HABBIKOB B CUTYallUsIX MOBBIIICHHON
CJIO’)KHOCTH BBI3bIBACT 3aTPY/IHECHHUS.

He BoinonHeHn onuH uiau 6ojiee BUIOB yueOHON pabo-
Thl, MPEIYCMOTPEHHBIX Y4eOHBIM TIUIaHOM. CTyIeHT
HeynoBiaeTBOpUTEILHO | AEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, yMe-
HUM, HABBIKOB IIPUBEICHHBIM B TaOJIMIIaX IMOKa3aTeleH,
JIOMYCKAIOTCS 3HAYUTEIbHBIC OIIUOKH, TPOSBIISICTCS
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OTCYTCTBME 3HAHWMM, YMEHUW, HABBIKOB 110 Py ITOKa-
3aTeneu, CTYAEHT UCIBITBIBACT 3HAYUTEIIBHBIE 3aTPY .-
HEHUs IPU ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSIMU NPU

HX IICPCHOCC HAa HOBBIC CUTYAallHUH.

[Tokazarenem OlleHMBaHMS KOMIETCHIIMIM Ha Pa3iUYHbIX 3Tanax ux (GoOpMHUpPOBAHHS SIBIIS-
€TCsl JOCTHKEHHE O0yUYaroIMMUCS IJIAHUPYEMBIX PE3YJIBTATOB OOYUYEHHS IO AUCLUILINHE

(MomyiI0).

IToka3a-

Kputepun onennBanns

TeJab

4

OK-4 Cnocoben NMPOEKTHPOBATH OTACJBHBIC 3JIECMCHTBI TEXHUYCCKUX U TEXHOJOTNIECCKUX CH-

CTE€M, TEXHHYCCKHUX Oﬁ'beKTOB, TEXHOJOTHYE€CKHX MPOoLeCcCoB OMOTEeXHOJIOTHIeCKOI0 IpoOUu3BOa-
CTBA HA OCHOBC IPUMCHCHUA 0a30BbBIX HHKCHEPHBIX U TEXHOJOTHYE€CKHX 3HAHUH

3naem 06a3o-
BBIE DJIEMEH-
Tbl TEXHUYE-

He 3mnaer 0azo-
BBIC DJJICMCHTEBI
TEXHUYECKUX U

JleMoHCTpHUpYET
CTUYHOE 3HaHue 0a30-

qa-

BBIX JJICMCHTOB TCX-

JemoHncTpupyeTr 3Ha-
Hue 0a30BBIEC DJICMEH-

Tbhl TCXHHUYCCKHUX H

HNmeer nonnyro cu-
CTEMY 3HaHUH O

0a30BbIE DJIEMEHTHI

CKHX M TeX- | TEXHOJOTMYe- | HUYECKUX M TEXHOJIO- | TEXHOJIOTMYECKHX CHU- | TEXHUYECKUX u
HOJIOTHUYE- CKHX CHCTEM, | THYECKHX CUCTEM, | CTEM,  TEXHMYECKHUX | TEXHOJIOIMUECKHUX
CKHUX CHCTEM, | TEXHHUUYECKUX TEXHUYECKUX OOBEK- | OObEKTOB, TEXHOJIO- | CUCTEM, TEXHHUYe-
TEXHUYCCKUX 06T>GKTOB, TE€X- | TOB, TEXHOJIOTUYC- | THUCCKHUX IIPOLECCOB | CKUX O6”I>€KTOB,
00BEKTOB, HOJIOTUYECKUX | CKMX IPOILIECCOB OMO- | OMOTEXHOJIOTHMYECKO- | TEXHOJIOTUYECKUX
TEXHOJIOT - IIPOLIECCOB TE€XHOJIOTMYECKOIO ro IPOU3BOJCTBA, HO | IIPOLECCOB ouo-
YCCKHUX IIPO- OHMOTEXHOJIO- IIpOMU3BOJICTBA, J0- | UMECT 3aTPYAHCHUSA | TEXHOJOTHYCCKOTO
IIECCOB  OMO- | THYECKOTO MyCKaeT OWIMOKM NpH | MPU OTBETaX Ha BO- | IPOU3BOJCTBA
TEXHOJIOTH- IIPOU3BOJICTBA | OTBETAX IIPOC O peanu3anumn

YECKOIo

IIPOU3BO/I-

CTBa

Ymeem mpu- | He ymeet | YacTuuHO ymeer JleMoHCTpUpYeT ymMe- | YMmeer 6e3 omu-

MeHITL  Oa-
30BBIE HMHXKE-
HEpHBIE 51
TEXHOJIOTH-
YyecKHue 3Ha-
HHS TUISL
MIPOEKTHPO-
BaHUs OT-
IENBHBIX

NpUMEHSTh Oa-
30BbI€  MHXKe-
HEpHBIC U TEX-
HOJIOTHUYECKUE
3HaHUS TSt
POEKTHPOBA-
HUS  OTJIENb-
HBIX  DJIEMEH-
TOB TEXHHYE-

MIPUMEHSTH 0a30BbIe
WH)KEHEPHBIE U TeX-
HOJIOTHYECKHE 3HAHMS
JUISL TIPOEKTUPOBAHUS
OTACIBHBIX JIEMCH-
TOB TEXHUYECKUX U
TEXHOJOTHYECKUX CH-
CTeM, TeXHHUYECKUX
00BEKTOB, TEXHOJIO-

HHE NIPUMEHSATD MIPHU-
MEHSTh 0a30BbIE MH-
JKEHEPHBIE U TEXHOJIO-
TUYECKUE 3HAHUSA IS
MIPOEKTUPOBAHUS OT-
JEJIbHBIX JIEMEHTOB
TEXHUYECKUX U TEX-
HOJIOTUYECKUX CH-
CTEM, TEXHUYECKHUX

00K NMpuUMeHsTH 0a-
30BbIE MHIKEHEP-
HbI€ U TEXHOJIOTH-
YEeCKHUE 3HAHMS JUIs
MIPOEKTUPOBAHUS
OTJIENbHBIX dJIE-
MEHTOB TEXHHYE-
CKHX M TEXHOJIOTH-
YECKUX CHUCTEM,
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AJIEMEHTOB CKUX M TEXHO- | THYECKHX MPOLECCOB | OOBEKTOB, TEXHOJIO- TEXHUYECKUX 00b-
TEXHUUYECKUX | JIOTUYECKUX OMOTEXHOJIOTMYECKO- | TMYECKUX MPOLIECCOB | €KTOB, TEXHOJIOTHU-
U TEXHOJIO- | CHCTE€M, TeX- | IO MPOU3BOACTBA, HO | OMOTEXHOJOTHYECKO- | YECKUX MPOIECCOB
THYECKHUX HUYECKUX 00B- | IOMYyCKaeT CyIie- r'o MPOU3BOJICTBA, HO | OMOTEXHOJIOTHYe-
CHCTEM, TeX- | EKTOB, TEXHO- | CTBEHHBIEC OLIMOKH JIOIIYCKAaeT OTAENIbHbIE | CKOTO MPOU3BO-
HUYECKUX JIOTUYECKHUX P UX pean3anun OLINOKHU CTBa

00BEKTOB, IIPOLIECCOB

TEXHOJIOTH- OHOTEXHOJO-

YEeCKUX MpO- | THYECKOIO

[IECCOB  OHMO- | MPOU3BOJICTBA

TEXHOJIOTHU-

YECKOT0

IPOU3BOJI-

CTBa

Bnaoeem He Bnaneer JeMoHcTpupyeT ya- HemoHcTpupyer Bna- | Bimageer — monHOM
HaBbIKAMU HaBbIKAMU CTHUYHOE BJIaJICHHE JICHHE CUCTEMON HAaBBIKOB
IPOEKTUPO- | POEKTUPOBA- | HABBIKAMM IIPOEKTH- HAaBBIKAMH  TIPOEKTHU- | TPOCKTUPOBAHUS
BaHUs OT- HUS OT/ICNb- pOBaHMs OTACNBHBIX | POBaHUS  OTHENbHBIX | OTACIBHBIX  JJie-
JEJIbHBIX HBIX 3JIEMEH- JJIEMEHTOB TEXHUYE- | JIEMEHTOB TEXHUYE- | MEHTOB  TEXHHUYe-
3JIEMEHTOB TOB TEXHUYE- CKUX M TEXHOJIOTHYE- | CKUX U TEXHOJOTH4Ye- | CKUX M TEeXHOJIOTH-
TEXHUYECKUX | CKUX U TEXHO- | CKUX CUCTEM, TEXHH- | CKUX CHCTEM, TEXHHU- | YECKUX CHUCTEM,
U TEXHOJIO- JIOTUYECKUX YEeCKUX 00BEKTOB, YEeCKUX O0BEKTOB, | TEXHUYECKHX 00b-
THYECKHUX CUCTEM, TeX- TEXHOJOTMYECKHUX TEXHOJOTMYECKHUX €KTOB, TEXHOJIOIH-
CUCTEM, T€X- | HUYECKUX 00b- | MPOIIECCOB OMOTEXHO- | MPOLIECCOB OMOTEXHO- | YECKHX IMPOIIECCOB
HUYECKUX €KTOB, TEXHO- | JJOTMYECKOIO MPOU3- | JIOTMUECKOT0 IpOoU3- | OMOTEXHOJOrnye-
00BEKTOB, JIOTUYECKHUX BozcTBa [lomyckaer BOJICTBA, HO MMEET | CKOTO  IPOU3BOJ-
TEXHOJIOTH- MIPOLIECCOB CYLIECTBEHHbIE 3aTpyJHEHHUs] MpU OT- | CTBA

YECKUX Mpo- | OMOTEXHOJIO- OLIMOKY TPU OTBETaX | BETaX Ha BOMPOC O

LIECCOB OMO- | THYECKOr0 Ha BOMPOCHI. peanuzanuu

TEXHOJIOTH- IIPOU3BOJICTBA

YECKOT0

IIPOU3BOJI-

CTBa

ITIK-5- CnocodeH 3KcnIyaTHPpOBATh TEXHOJIOTHYecKoe 000py/10BaHHe, BHINOJHATH TeXHOJI0THYe-

CKHE onmepanuu, ynpaBjJATb OMOTEXHOJIOrHYeCKHMH nmpoueccaMu, KOHTPOJIHUPOBATH KOJIHY€-

CTBCHHbBIC U KAYE€CTBCHHbIC MOKA3aATEC/IN HOJIy‘IaeMOﬁ NMpoAyKIMHN

3naem TCX-
HOJIOTHYe-
cKoe 000py-
JIOBaHHE,
CII0COOBI
KOHTPOJIL U
yIIpaBICHUS

OHOTEXHOIIO-

He 3naer tex-
HOJIOTHYECKOE
obopyoBaHue,
CIOCOOBI KOH-
TPOJIS U
YIIPaBJICHUS
OHMOTEXHOJIO-
THYECKUMU

3HaeT HEKOTOPhIE BU-
JIbI TEXHOJIOTHYECKOTO
000opyI0BaHUS U HE-
KOTOpBIE CITOCOOBI
KOHTPOJISl M yIIpaBJIe-
HUSI OMOTEXHOJIOTHYE-
CKHAMH TIPOIECCaAMH,
HO JIOITYCKAaEeT CyIIIe-

JleMOHCTpUpYET 3Ha-
HUE TEXHOJIOTHYECKOE
obopynoBaHue, CIo-
cOOBI KOHTPOJIS U
yIpaBieHUs ONOTeX-
HOJIOTUYECKUMHU TIPO-
Leccamu, Kojaude-
CTBEHHBIE U Kaye-

HNwmeer nonnyro cu-
CTEMY 3HaHUU O
TEXHOJIOTHIECKOM
obopyoBaHue,
croco0ax KOH-
TPOJISl ¥ yTIpaBJie-
HUsI OMOTEXHOJIO-
TUYECKUMH TIPO-
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TUYECKUMHU npolLeccamy, CTBEHHbBIE OLLINOKHU CTBEHHbBIE ITOKAa3aTeNIM | IlecCaMu, KoJInye-
MpoLeccamMH, | KOJMYECTBEH- | MPU OTBETax Ha BO- MOJIy4aeMOM MPOJIyK- | CTBEHHbIE U Kayue-
KOJIn4e- HbIC U Kaye- MIPOCHI LIUH, HO JIOITYCKaeT CTBEHHBIE TIOKa3a-
CTBEHHBIC U | CTBEHHBIE 10~ OT/ICTbHBIC OLTUOKU TEJIU T0JIy4aeMoun
KaueCTBEH- Ka3aTejH 1o- MPOIYKIIHH
HbIE T[I0Ka3a- | Jy4aemMou
TeJIH MOJyYa- | MPOILYKIIUU
eMou  Tpo-
JYKIHH
Ymeem ocy- | He ymeer | HactuuHo yMEeT | YMEET OCYILIECTBIATh | YMEET OCYLIECTB-
HIECTBIISATh OCYIIECTBIISITh | OCYHIECTBIIATH  JKC- | OKCIUTyaTallMi0  OWo- | IATh  JKCILTyaTa-
JKCILUTyaTa- SKCIUTyaTaIMIo | TUTyaTallul0  OMOTEX- | TEXHOJOTUYECKOTO U0  OMOTEXHOJIO-
M OMoTeX- | OMOTEXHOJIO- HOJIOTUYECKOTO  000- | 00opynoBaHus, THYECKOro o0opy-
HOJIOTHUYe- TUYECKOT0 pyIOBaHUS, YOpaBlie- | ylipaBieHHUs OHOTeX- | IOBaHUS, YIpaBlie-
CKOro  000- | 000pyaoBaHuUs, | HUsSI OMOTEXHOJOTHUYE- | HOJIOTMYECKUMHU TMPO- | HUSL  OMOTEXHOJIIO-
pYyJIOBaHMUs, yIpaBIeHUS CKUMHU  TpOLIECCaMH, | [lecCaMu, HO JIOMYCKa- | TMYeCKUMH  TIpO-
yhnpaBieHus: | OMOTEXHOIIO- HO JOIyCKaeT CyIle- | €T OTJENbHbIE OIINO- | leccaMu
OMOTEXHOJIO- | THUYECKUMU CTBCHHBIC OIMOKY | KU
TUYECKUMHU npoieccamu Mpu OTBETaX Ha BO-
nporeccamu pocsl 00 UX peanu-

3aIuu
Bnaoeem He Biajgeer | Bnageer HexkoTopsimu | Braneer — meromamu | Biiageer mMeromamu
METOIaMH METOIaMH METOJaMH KOHTPOJISI | KOHTPOJIE  Tpoliecca | KOHTPOJIsS Mpoiiecca
KOHTPOJIA KOHTPOJI TPO- | Ipollecca TPOU3BOJ- | MPOU3BOJACTBA W TMO- | IPOU3BOJCTBA U
npoiiecca mecca INpoU3- | CTBA U TOJy4aeMOH | JIydaeMOW  TIPOAYK- | MOIy4aeMoil  mpo-
MIPOU3BO/I- BOJCTBAa M IO- | HIPOAYKUMUHU, HO [O- | IIUU, HO 3aTPYAHSETCS | NIYKLUUU
CTBa W TONY- | Ty4aemMoun MyCKaeT CYIIECTBEH- | IPU OTBETAX Ha HEKO-
YaeMol TMpo- | MPOIYKIIUU Hble OMIMOKHU MPH OT- | TOPbIE BOMPOCHI O MX

TyKIUH

BETax Ha BOMPOCHI 00
HX SKCIITyaTalluun

peanu3anuu
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7.3. OueHouYHbIEe CpeCTBA

Texymuit KOHTPOJIb 3HAHUM

HaumenoBanue IIpencrasienue
Ne OLICHOYHOTO KpaTkas xapakTepucTiuka o1[eHOYHOI0 OLEHOUHOTO Cpej-
oC cpe/cTBa cpeacrea crBa B ®OC
CpeAcTBO KOHTpOJISl, OpraHU30BaHHOE Kak
crenuanbHas Oecea IMEJaroruyeckoro pa-
YcTHBIN onpoc cobe- DOTHUKA ¢ 00ydJaromuMCsl Ha TEMbI, CBsI3aH- TeMbL 110
1 Cell0BaHue, HbIC C M3y4aeMOW IUCUUIIMHOM, U paccdu-
. paszaenaM JUCHUTUIHHEI
(YO) TaHHOE Ha BBISICHEHHE 00beMa 3HAHHWH 00y-
YAIOIIErocs Mo ONpPEeeIICHHOMY pa3zeny, Te-
Me, TpoOJIeME | T.I1.
KOHEUHBIN NIPOMYKT, IOJY4aeMblii B pe-
ByJlbTaTe IUIAHUPOBAHMSI M BBIMIOJHEHUS
5 KypcoBoii IpoeKT  [komruiekca y4eOHBIX v | TeMbl HHIUBUIYAIbHBIX
(KIT) MccienoBaTenbCkux 3anaHuil. [lo3Bonser KYPCOBBIX TIPOEKTOB
OLICHUTh YMEHMsI OOy4aroluxcs caMOCTOsI-
TeIbHO KOHCTPYHPOBATh CBOM 3HAHUS B
TeMbI 11O pasaejgaM JTUCHUILINHDbI
JJISI IPOBEICHUsI YCTHOTO ONPoca (TeKyLero KOHTPOoJIs)
Tema 1.
1.IlpuHnMnuaIbHas TEXHOJOTHYECKasi CXeMa OMOTEXHOJOTMYECKUX MTPOU3-
BOJICTB U
2.0OCHOBHBIC THIIBI TTPOIIECCOB U AIMApaTOB OMOTEXHOJIOTHUSCKHUI TIPOU3-
BOJICTB.

Tema 2. IIpouecchl M annmaparsbl MOATOTOBUTEILHOM CTANH OMOTEXHO-
JIOTUYECKOI'0 MPOM3BOACTBA
1. HaznayeHue u CymHOCTh IIpoliecca CTepUiIN3alud 000py1I0BaHUs U TTUTa-
TEJILHOU CPEJIBI.
2. XapakTepucThka Tpoliecca U 000pyAOBaHUS JJI MOJATOTOBKH TBEPJIBIX
MUATATEIbHBIX Cpel. MeToapl U yCTpOMCTBA A TE€PMETHU3ALMU allaparypbl U
KOMMYHHKALUH.
3. Hacocsl, BO31yXOTyBKM U KOMIIPECCOPHI JJIsl TEPEMEIICHUE Ta30B U JKU]I-
KOCTEH 1o TpyOOIpoBOIaM.

Tema 3.0cHOBHOe 000pyI0BaHMeE /I BHIPAIIMBAHUA U (DePMEHTALMH
1.buoxumudeckre, XUMHUIECKUE U (PU3UKO-XUMUYECKHUE MPOIIECCHI, TPOTE-
Karolyue B OMopeakTopax.
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2.I1poueccsl MOBEPXHOCTHOTO M TITyOWHHOTO KyJIbTUBHPOBAHUS MUKPOOPTa-
HU3MOB. 1IX 0COOEHHOCTH, TOCTOMHCTBA U HEJJOCTATKH.

Tema 4. AnnaparypHoe opopMJIeHHE IIPOLECCOB pa3ieseHUs U OYUCTKH
MPOAYKTOB OHOTEXHOJIOIMYECKUX NPOU3BOACTB.

1. buoxuMunyeckue, XUMUYECKUE U (PUBNKO-XUMHUYECKUE MTPOLECCHI, MTPOTe-
KAIOIIME HA CTAUAX BBIICICHUS U OYUCTKH LIEIEBOr0 MPOAYKTA.

2. AmnmapatrypHoe oopmIIeHHEe Tpolecca OTAeIeHne OMOMAacChl U3 PacTBO-
poB

Tema 5.000opynoBanme i1 XpaHEHUsl, TPAHCIOPTHPOBKH TIOTOBOIO
NPOAYKTA OMOTEXHOJIOTMYECKUX NMPOU3BOACTB

1. Oo0opynoBanue Juist pacCOBKH U YIAKOBKH TOTOBOM MPOJYKIIHMH.
Bomnpocsl 1J1s1 caMOCTOATEIBLHOM MOATOTOBKH K IK3aMEHY

1. TunoBas cxema 1 OCHOBHBIE CTaIUN OMOTEXHOJIOTMYECKUX MPOU3BOJICTB

2.000pynoBaHue JJIsl U3MENIbYEHUS ChIpbs AJi1 OMOTEXHOJIOIMYECKUX IPO-
neccoB. [Ipumepbl KOHCTPYKIMIA JPOOUIIOK.

3. OGopynoBaHue ISl U3MENbUEHUS CHIPbS AJi1 OMOTEXHOJIOTHUECKHUX IPO-
1eccoB. IIpuMepbl KOHCTPYKIMI 1€3UHTETPATOPOB

4. KoHCTpyKIIMM amnmaparoB AJisd IpyOOH OYMCTKHU Ta30B: LIUKIOHBI U Macisi-
HbIE PUIBTPHI

5.Metoanka pacyeTa UMKIOHOB JUIA YJIABIWBAaHUSA TOTOBOIO NMPOAYKTA IO-
cJie CyIIMJIOK (ITHEBMOTPAHCIIOPTA)

6.IlogroroBurenbHas craaus npou3BoAcTBa. Ouunctka Bo3ayxa. OUIbTpsI
KOHCTPYKIMH «JIalk», METOAMKA pacyerTa.

7. llonroroBurenpHas ctagusd OMOTEXHOJOTUYECKOTO Mpou3BojcTBa. Crepu-
au3anus TBepabIX cpea. KoHcTpyKius JeHTOUYHO-KOHBEHEPHBIX CTEPUIIN3ATOPOB.

8. Meroauka pacuera KOJMYECTBA Iapa, MOJaBAEMOr0 Ha CTEPUIIU3ALMIO
TBEPJBIX MUTATEIBHBIX Cpell (Ha mpuMepe OTpyoeit).

9.TennooOMEHHUKHU AJIsl HarpeBa U OXJIAXKICHHs MUTaTelbHbIX cpel. Kon-
CTPYKLUSI 1 METOAMKA pacyeTa CIUPaIbHOTO TEIII000MEHHUKA.

10. TermmooOMEHHUKH JJIs1 HArpeBa M OXJIAXKJISHUS MUTATEIbHBIX cpell. KoH-
CTPYKLUS U METOAMKA pacyeTa MJIaCTUHYATOro TeII00OMEHHUKA.

11. TeruiooOMEHHUKH JIJIs1 HArpeBa U OXJIAXKIACHUs TUTATeNbHbIX cpen. Kon-
CTPYKLIMS 1 METOJUKA pacyeTa KOKyXoTpyO4yaToro TemiooOMEHHHKA.

12 Knaccudukanusa oOopyqoBaHusi A KyJIbTHBUPOBAHUS MHKPOOPTaHU3-
MOB Ha TBEPAbIX MUTATEIbHBIX cpefax. KOHCTPYKIMU pacTUTENbHBIX KaMep C To-
PU30HTAIBHO U BEPTUKAIBLHO PACIOJI0KEHHBIMU KtoBeTaMu. JlocTOMHCTBA U HEO0-
CTaTKHU.

13.KoHCTpyKIIMsA KOHBEMEPHON PACTUTEIBHON YCTAHOBKHU JJII OBEPXHOCT-
HOT'O BBIPALLMBAHMS KYJIBTYD.

14 KoHCTpyKIIMM KOJIOHHBIX aIlliapaToB JUIsl BbIPAIMBAHUS MHUKPOOPTaHU3-
MOB Ha TBEPJbIX UTATEIBHBIX cpeAax. VX TOCTOMHCTBA U HEJOCTATKH.

15. KoHCTpYKIIMM pacTUTENbHBIX YCTAaHOBOK OapabaHHOro tuma. JfoctomH-
CTBa U HEJOCTATKH.
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16. Konctpykuuu ¢pepMEeHTEpPOB € MepeMEIINBAIOIINMH yCTpoicTBamMu. Jlo-
CTOMHCTBA M HEJOCTAaTKU. MeTouka pacuera.

17. Konctpykiun (cxembl) OMOPEaKTOPOB € Pa3iIMYHBIMM METOJAaMHU MOJ-
BO/1a SHEpruu. J{ocToMHCTBa U HEAOCTATKU.

18. Koncrpykuuu 6apbotakubix hepmeHTepoB. Tumbl 6apborepoB. Pacuer
MOIIHOCTH ITHEBMAaTUYECKOTO MTEPEMEILINBAHUS.

19. TlpumeHeHne MeTo/1a BBIMTAPUBAHUS J1JIs1 KOHLIEHTPUPOBAHUS MPOYKTOB
onocuHTe3a. [IpruMepspl KOHCTPYKIMIA anmapaToB, METOJMKA pacyeTa.

20. MeToapl CymIKH MPOIYKTOB OMOTEXHOJOTUYECHKX MPOM3BOACTB. [Ipu-
MepbI KOHCTPYKITUI paCIbLIUTENBHBIX U BAKYYMHBIX CYIIUJIOK.

21. Ilpumepsl KOHCTPYKIHI OapOoTaxHO-3paudTHBIX (depmentepon. [o-
CTOMHCTBA M HEJIOCTATKH.

22. Metoasl oOpaTHOTO OCMOca W YIbTparIbTpalid B OMOTEXHOJIOTHH.
[TprMephl KOHCTPYKLIMNA U METOJUKHU IO00pa 000pYy10BaHMUSL.

23. MeToapl pa3feneHus XKuAKocTh U Ouomacchl. @uibtpanus. Koncrpyk-
1uu 6apabanHbIX GUILTPOB. MeTouKka pacyera.

24. Metoapl pa3feneHus XKuAkocTu u ouomaccel. Ounprpanusa. KoHcTpyk-
UM paMHBIX GUILTPOB. MeTonrka pacuera.

25. Meronpl paszieneHus KUAKOCTH U Ouomacchl. LleHTpodyrupoBanue.
[Tpumeps! koHCTpyKLIMiA. Pacuer dakTopa pazaenenus.

26. MeToibl perynupoBaHus eHO0Opa3oBaHus B (pepMeHTEpax.

277. Mexannyeckue MeTOoJbl neHorameHus: B pepmentepax. [Ipumepsl KoH-
CTPYKLIMH YCTPOMCTB JJIsl IEHOTAILICHUSI.

28. ®orobuopeakTopa. O6macTh MpUMEHEeHUs. BapuaHThl KOHCTPYKITHIA.

29. Kpurepun BbiOOpa u oreHka 3hdexTuBHOCTH pabOTHl OHMOpeakTopa.
Bnusiaue ycnoBuii KyTbTUBHPOBAHUS Ha TEIIOBBIICIICHHUE.

30. MeToabl OIIEeHKH MAacCOOOMEHHBIX XapaKTEepPUCTHK depmeHTepoB. Omnpe-
JieJIeHUe Maccorepeaadyu KUCIopo/ia B Ipoiiecce adpoOHOM (hepMeHTaIuH.

31. MeTonuka olnieHKH TerioBoro s dexra nporecca GepMeHTaILIUN.

32. Ilpumepbl KOHCTPYKIMK Memaaok ajisi hepMeHTepoB. MeToabl YIIoT-
HEHHUSI BaJIOB (DEPMEHTEPOB.

33. DnekTpoauann3Has yCTaHOBKA JIJIT OYMCTKH pacTBOpoB. O0macTh mpu-
MEHEHUHI.

34. [Ipumepsl KOHCTPYKINI Ta3muTHBIX pepMeHTepoB. JJocTOMHCTBA U He-
JOCTaTKH.

35. Metoabl pazneneHus KUAKOCTH U Ouomacchl. IIporeccrsl dmoTtanuu u
bnokymnsauuu. O6opynoBanue. JIOCTOMHCTBA U HEJIOCTATKH.

36. MeToabl BBIZICICHHS 1IETIEBOTO MPOIYKTa M3 pacTBOpoB. OcaxkaeHue u
sKCTpakims. AnmapatypHoe opopmiieHue. JJOCTOMHCTBA M HETOCTATKH.

37. MeTobl BBIJIEICHUS 1IEJIEBOTO MPOyKTa U3 PACTBOPOB: UOHHBIN 0OMEH
U KpucTtayumzanus. AnmnaparypHoe opopmiieHre. JlJocTOMHCTBA U HEAOCTATKH.
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38. Metoabl pasneneHus *KUAKOCTH U Ouomacchl. [Iporecchl cemapupoBa-
Hue. AnmapatypHoe oopmiieHne. JJocTOMHCTBA ¥ HETOCTATKH.

39. Hacocel. Meroauka moaoopa obopyaoBanus. BeroMmorarensHoe 000py-
nosanue. [lepemenieHne KUAKOCTEH TIO TPyOOIIPOBOIAM.

40. Bo3ayxoayBKkH M KoMIpeccopbl. MeToauku mojioopa 000pya0BaHUS.
BcnomoratensHoe o6opynoBanue. [lepemenienue ra3oB mo TpyoomnpoBoam.

le/IMepr IKIAMCHAIIMOHHBIX OMJ1eTOB

MUHUCTEPCTBO OBPA30OBAHUS POCCCUNCKOU ®EIEPALINU
OEJIEPAJIBHOE I'OCYAAPCTBEHHOE BIO/XKETHOE YUYPEXJIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOEO OBPA30BAHNA
MOCKOBCKWI NOJUTEXHUYECKN YHUBEPCUTET
dakyIbTeT XUMUYECKON TEXHOJOTUU U OMOTEXHOJIOTUH, Kapeapa « XuMONOTeX»

I[I/IC]_II/IHJII/IHa «Hpoueccm H aIlraparTsl OMOTEXHOJIOTUYSCKUX IIPpOU3BOACTB»

Oo6pazoBatenbHas nporpamma 19.03.01
Kypc 3, cemectp 6

bunet Ne 1
1.Ilpumepsl KOHCTpYKIIMiA O6apOoTaxkHBIX (GepmeHTepoB. Tumnsl 6apdboTepos. Pac-
YEeT MOIIHOCTH ITHEBMATUYECKOTO TIEPEMEIIHBAHUS.
2.Metoarka pacyeTa HUKIOHOB JIJIsl yJIABIIMBAHUS TOTOBOTO MPOAYKTA (IPOAIKEN )
MOCJI€ MTHEBMOTPAHCIOPTA.

VYTBep:kaeHo Ha 3aceqanuu kadeapsl Xumbuorex
[Ipotokon Ne ot 2021

3aBenyromuii kadenpoir Xumbuorex
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MUHUCTEPCTBO OBPA30OBAHUS POCCCUNCKOU ®EIEPALTNN
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIO/UKETHOE YUPEXXIEHUE
BBICIIETO [TPOD®ECCUOHAJIBHOEO OBPA3OBAHUS

MOCKOBCKHWI NOJUTEXHUYECKWIN YHUBEPCUTET
dakynpTeT XUMUYECKON TEXHOJIOTHH U OMOTEXHOIOTHH, Kadeapa « XuMOHOTeX»
Juctumnuna «IIpotieccs u anmapaTsl OMOTEXHOJOTUUYECKIX MTPOU3BOJICTBY

Oo6pazoBatenbHas nporpamma 19.03.01
Kypc 3, cemectp 6

bunet Neo 2
1. Knaccudpukauuss oOopyaoBaHUs AJis1 KyJIbTHBUPOBAHUS MHUKPOOPTaHU3MOB
Ha TBEP/bIX MUTATENbHBIX cpefax. KOHCTpYKIIMU pacTUTENbHBIX KaMep.
2. TennooOMEHHMKH AJiIl HarpeBa M OXJIAXKACHHUsS MNUTaTeNbHbIX cpea. KoH-
CTPYKLUS M METOAMKA pacyeTa KOXKYXO0TpyO4uaToro TErnjao0OMEHHHUKA.

YTBepxkaeHo Ha 3acenanuu kadeapsl Xumbrnorex
[Ipotokon Ne ot 2021

3aBenytomuii kadenpoit Xumbuorex
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BapuanTt Ne 1
3a/1aHusl HA KypCOBOM MPOEKT M0 AUCIMIINHE
«IIpomneccel U amnmapaTbl OMOTEXHOIOTHYECKUN TPOU3BOICTBY
Paccunrtate u momoOpaTh CTaHIAPTU3MPOBAHHBIN TEMJIO0OMEHHUK, BKJIIOUCHHBIH B YCTAHOBKY HEMPEPHIBHOTO HarpeBa (OXJIaXKICHUS) KUIAKUX CPEl
st 06pabotkn G Kr/4 pacTBOpa BEIIECTBA, COACPIKAIIETO B3BEIICHHbIE YacThIbl. HavanpHas TeMnepaTypa pactsopa ti °C, koneunas - t2 °C. Jomy-

CTHMBbIE MTOTEPH JaBiieHUs paboyeil cpeabl B TemnooomMennuke P Ila. Jlapnenue paboueit cpelibl B COCTOSTHUM TeruiooOMeHa p [la. OnpenenuTs To-
IIMHY CTEHKHU KOpITyca armapara.

Ne papuanta | Hasnauenue u Tum anmnapara Gx1073, kr/a t; °C t, °C px107, Ia. Px107°,I1a | PaGouas cpe-
Ja

1.1 XonoaunbHuk | CriupanbHBINA 30 90 40 15 0,2 OTHIIOBBIA
CIUPT

1.2 XonommibHuK | KoxyxoTpyOuarsrii 16 100 35 3,0 0,25 MeTuioBblit
CIUPT

13 Harpesarens | [lnactunyarslit 7 2 90 1,8 0,3 OpyKTOBBIN
cok (2%)

1.4 HarpeBarens | Ilmactunuatsrit 5 23 85 1,2 0,25 TomaTHEBIH
cok (10%)

1.5 Harpesarens | KoxyxoTpyOuarslii 7 20 70 1,2 0,12 Bogna

1.6 XonoaunbHuk | CriupaibHBINA 40 70 20 1,6 0,3 JIumonHas
KHCJI0Ta

I'pajguueckas yacTb: oouwmii Bua — 1 1., y37sl annapara — 1 1.

Jumepamypa
1. MamuHsl 1 annaparsl XUMU4eckux npousBoAcTs/ [Tox pea. YepnoObuisckoro — M.: MammunocTtpoenue, 1975. — 456 c.
2. MamuHsbl 1 anmnaparbl XAMUYECKUX MPOU3BOJICTB: puMeps! U 3anauu. / [Tox pen. B.H. Cokonosa _ JI.: MammnocTpoenue, 1982. — 384 c.

3. A.C. Tumorun OCHOBBI KOHCTPYMPOBAHHS M PacdeTa XUMHKO-TEXHOJIOTHIECKOTo 06opynoBanus: Crnpasounuk — Kanyra: uza. H. BoukapeBoi,
T.2,2002. - 1028 c.
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BapuanTt Ne 2
3a/1aHusl HA KypCOBOM MPOEKT M0 AUCIMIINHE
«IIpoueccel U amnmnapaTbl OMOTEXHOJIOTHYECKUM TPOU3BOICTBY

Paccunrare u nogo0Oparh eMKOCTh (OMOpPEaKTop) ¢ MepeMEeNINBAIOIIMM YCTPOICTBOM 3aqaHHOro o0beMa. PaccunTaTth nepeMeninBaromiee yCTponcTBO
U 1oA00paTh K HEMY MOTOP-PEIYKTOP MO UCXOJHBIM JIaHHBIM, PUBEICHHBIM B Tabmuie. Paccuurars TonmuHy creHku anmnapara. Cpena B anmapare
HE KOPPO3UOHHAs, HE B3PHIBOOIACHASI.

No \VARY: P, MIla C % o, MM Doy KS/M® P, KS/M® ux10°3 Tun mewanxku
Ila x c

2.1 8,0 0,2 55 1,0 1300 5700 15 TypOunnas
OTKPBITOI'O THIIA

2.2 3,0 0,15 45 0,1 980 2300 4.6 Tpexnonacruas

2.3 4,5 0,3 70 2,0 900 1400 3,3 Typbunnas
3aKpBITOFO THUIIA

2.4 2,0 0,1 20 1,2 1020 1800 1,6 JlonacrHas

2.5 50 0,25 30 0,7 1100 1500 1,8 TypOunnas ot-
KpBITOFO THUIIA

2.6 10,0 0,2 10 0,5 1000 1300 2,0 JlomactHas

Oo6o3Hauenus: V — HOMUHaIBHBINA 00BEM cocya; P — naBieHue B anmnapare; ¢ — KOHIEHTpalus TBEp10i (a3bl B anmapare; ¢ — pa3Mep TBEpAbIX ya-
CTHUL; Px — IFIOTHOCTb KXUAKOCTH; Pr - IUIOTHOCTb TBEPMABIX YACTHUL; L - BA3KOCTb KUIKOCTH

I'paduueckas yacth: obmuii Bux — 1 1., y37sl anmapara — 1 1.
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Jumepamypa
1. Mamunsl 1 annapatsl XuMudeckux npousBoacts/ [lox pen. YepHooObsuibckoro — M.: MammnaocTtpoenue, 1975. — 456 c.
2. MamuHbl 1 anmnaparbl XAMHYECKUX POU3BOJICTB: puMeps! U 3anauu. / [Tox pen. B.H. Cokonosa _ JI.: MammnaocTpoenue, 1982. — 384 c.

3. A.C. Tumonunr OCHOBBI KOHCTPYHPOBAHHUS U pacyeTa XUMHKO-TEXHOJOorndeckoro obopynosanus: CrnipaBounuk — Kamyra: u3a. H. boukapeBoid,
1.2,2002. — 1028 c.

3amanne Ne3
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PaccuuTaTh 1 1o100paTh UKIOH (TPYIIIOBOM IIUKIIOH) 3aIaHHOM MTPOU3BOAUTENLHOCTH [IJISl pa3rpy3KH MOCIIE CUCTEMbI ITHEB-
MOTPAHCIIOPTA LEJEBbIX MPOAYKTOB OTACIICHUS CYIIKU B MPOU3BOJCTBE APOXOKEH (MIM OETKOBO-BUTAMUHHBIX KOHIIEHTPATOB)

110 MCXOJIHBIM JJAHHBIM, TPUBEICHHBIM B Ta0immax Nel u Ne2.

Ob6o3nauenns: V - 00BEMHBIIN pacxo ra3oB (IIpH HOPMAITBHBIX YCIOBHAX); t — TemMnepaTypa razos; P — paspexenne nepes IUKIOHOM; Z — KOHIIEHTPAIUs THUTH Ha
BXOJI€ B IIUKIIOH; Om — MEAMAHHBIN THAMETP YACTHIL TIBUTH; 120y — CPEAHEKBAIPATHIHOE OTKIIOHEHHE Pa3MEPOB YaCTHUI] MBLTH; 126y - CpeAHEKBaAPATUIHOE OTKIIOHE-

HUE B QYHKIWHU pacipeneneHus GpakiHoHHBIX KO (UITNEHTOB YIaBINBaHUS YaCTHUI]; Py — ITIOTHOCTD MBUIH; 1] — 3(()EeKTUBHOCTD MBIICYIaBINBAHUSI.

I'paduueckast yacth: obmwii BUa — 1 7.

Tabnunua Nel MapameTpbl rasos
Ne sapu- V, un/y t,°C P, Ila 7, Pab6ouas cpeoa
amkma He MeHee
3.1 12000 95 -100 0,95 KopMmoBele qposokn
3.2 8000 60 - 160 0,96 KopMoBo#i aHTHOHOTHK
3.3 10000 80 -200 0,96 KopmoBeie mpoxokn
3.4 30000 75 -100 0,95 KopmoBoit aHTHOHOTHK
3.5 25000 85 -150 0,94 KopMoBble nposoku
3.6 51000 80 -280 0,97 KopMoBo#i aHTHOHOTHK
Tabnunua Ne2  MapameTpbl Nblau
Ne Bapuanra Z, r/um’ dm, MKM lgo, lgo, Py, KI/M3
3.1 150 20 0,30 0,32 5700
3.2 200 15 0,35 0,36 5400
3.3 250 30 0,30 0,32 5100
3.4 120 25 0,30 0,32 2700
3.5 180 28 0,35 0,36 3400
3.6 200 35 0,30 0,32 2100

I'paduueckas yactb: o0muii Bux — 1 1., y37sl anmnaparta — 1 .

Jlureparypa:
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CripaBOYHHK TIO TIbLIC- U 30JI0ynaBnuBanuto. [log oomr. pen. A.A. Pycanosa. M., DHeproatomusaat, 1983.
Bamsabepr A.1O., Hukomaiikuna H.E. «IIporeccs! u anmapatsl 3amuThl OKpysKaromieit cpeapl. 3amuTa atMmocdepsn» M., MI'VUD, 2008.
A.C. Tumonnd OCHOBBI KOHCTPYUPOBAHHS U pacdyeTa XMMHKO-TEXHOJOTHUYECKOTro obopynoBanus: CnpaBounuk — Kanyra: u3a. H. boukapeBoid,

T.2,2002. — 1028 c.

Anpnpuanos E.W., Banpabepr A.1O. «Ontumu3zanus penieHnid o CyXoMy OTBOJY IBUTHA U3 Ta3009HCTHBIX allllapaToB. XUMUYecKoe 1 He(hTera3oBoe Mariu-
HOCTpoeHue», 1998, Ne7, c. 44-46.

5. A.C. TumonuH OCHOBBI KOHCTPYUPOBAHHS M PACUeTa XUMUKO-TEXHOJIOIHUecKoro obopynopanus: Crnpasounuk — Kanyra: usna. H. BoukapeBoi,
1.2,2002. - 1028 c.

3amanue Ned
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Paccuurats u CIIPOCKTUPOBATb BBICOKOCKOpOCTHOﬁ BOJIOKHHUCTBIN TYMAHOYJIOBUTCIIb OJIA OUUCTKH I'a30B (BOB,ZIYX&) oT
adpo30JIA C 3(1)(1)CKTI/IBHOCTI>I-O YJIaBJIMBaHUA KaIllCJIb TYMaHa HC HUIKC 0,95 Ha OCHOBAHHUU NAHHBLIX, IIPUBCACHHLIX B Ta6HHHe.

O6o03HaYeHHS: V — 00beMHBIN PacXoJl ra30B MPH HOPMAIBHBIX YCIOBHSAX; P — a0COIIOTHOE JaBIEHUE ra30B Mepe]] TyMaHOyJI0BUTeIeM; t -
TemIeparypa ra3os; Um - MeIHaHHBIN THAMETp Karejlb TyMaHa; 1gox — CpeIHEKBaApaTHUYHOE OTKJIIOHEHUE Pa3MEPOB Karlelb; Px - INIOTHOCTD KaIlellb; Z
- KOHIICHTpAIKS Kareab TYMaHa Ha BXOJIe B TYMaHOYJIOBHUTENb; 126 n — CTaHAapTHOE OTKJIIOHEHHE B QYHKIMU pacmpenencHus GppakiunoHHON dpek-

THUBHOCTH
Tabmuma Nel — TlapameTpsl IbIMOBBIX Ta30B
Ne sapu- V, um/u t,°C dm, MKm lgoy lgon P, k/M® | Z, me/m® Hopucmocmo | d .. mxm
Gurompa,
anma
Mm% M
4.1 20480 40 1,5 0,35 0,37 1200 220 0,80 40
4.2 10128 85 1,2 0,30 0,32 880 150 0,75 35
4.3 15000 60 1,3 0,35 0,37 920 130 0,85 50
4.4 12000 50 1,2 0,30 0,32 1200 190 0,90 55
4.5 10000 90 2,0 0,28 0,30 980 100 0,95 50
4.6 16000 70 1,0 0,32 0,35 1000 80 0,98 45
I'papmueckast yactb: oOmuii Bug — 1 1., y31el annaparta — 1 1.
JIureparypa :
1. CrhpaBoyHUK 1O IbIIE- U 30J0ynaBiauBanuto. [log obmr. pen. A.A. PycanoBa. M., Dueproaromusnart, 1983r.
2. Bampnoepr A.1O., Hukonaiikuna H.E. «[Iporeccsl 1 anmapatsl 3aUTRI OKpYXKaromie cpenbl. 3amura atmochepsi» M., MT'YUD, 2004 T.

3. Banpnbepr A.1O., Momkun A.A., KamenmukoB N.I'. «O6pazoBaHye TyMaHOB M KalljieyJlaBIMBaHUE B CUCTEMax O4MCTKU ra3oB»y OAO «HUO-
'A3», M., 2003r.
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4, A.C. Tumonun OCHOBBI KOHCTPYHPOBAHUS U pacdyeTa XUMHUKO-TEXHOJIOTHYecKoro ooopyaoanus: CnpaBounuk — Kamyra: uzn. H. boukapeBoid,
1.2,2002. - 1028 c.
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