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]_Ie.]'ll/l, 3a1a4YM 1 IVIAHUPYEMBbIC PE3YyJIbTAThbI oﬁyqunﬂ Mo AMCIMIIJINHE

K ocHOBHBIM mesiiM OcBOeHMS aucHMIUIMHBL «IIporecchl u anmaparbl OMOTEXHO-
JIOTUYECKUX TIPOU3BOJICTBY CIEAYET OTHECTH:

- IOJITOTOBKA CTYJACHTOB K PEIICHUIO0 HWHXEHEPHBIX U MPOU3BOJACTBEHHBIX BOMPOCOB
OMOTEXHOJIOTHYECKONW OTPACIy B KOMILIEKCE C €€ JOCTKEHUSIMHA U BO3MOXKHBIMHU TEXHO-
JIOTUYECKUMH PEUICHUSIMH, a TaKKe IKOJIOTMUYECKUM IpodiieMamM OMOTEXHOJIOTUH,

- (opMHpOBAHUE Y CTYJICHTOB 3HAHUW U MPAKTUYECKUX HABBIKOB IO AKCILTyaTalluu
TEXHOJIOTHYECKOT0 000pY10BAHHUS.

K ocHoBHBIM 3agauaM ocBOeHUS TUCHUTUIMHBI «IIporieccrl u anmaparsl OHOTEXHO-
JIOTUYECKUX TTPOU3BOICTBY» CJICAYET OTHECTHU:

- 03HAKOMJICHHE C OCHOBHBIMH IIPOIIECCAMH, armapaTaMyd U 000pyI0BaHUEM OHO-
TEXHOJOTUYECKOU OTPacCIy;

- MpUOOpeTeHrEe CTyJACHTaAaMHU 3HAHUN Ha3HAYCHHMS, IPUHITUIIA JCHCTBUSI U YCTPOK-
CTBa anmapaToB U 000PY/I0BaHHS B OMOTEXHOJIOTHH;

- MPaKTUYECKOE 3aKpEIICHUE TOJIYYECHHBIX 3HAHWW B 00JIaCTH aIlapaTypHOTO
odopMIICHUSI OMOTEXHOJIOTMYECKUX MTPOIIECCOB.

[TonydeHnHble Ha €€ OCHOBE 3HaHHUS 00ECIICUMBAIOT B JajbHEHIIIeM Oosiee riTyOoKyIo
MOATOTOBKY CTyACHTA MO J000W M3 BHIOPAHHBIX UM AUCHUILIMH CHEIUATU3AIUN CIICIH -
ampHOCTH "buorexnonorusa".

OOy4eHue 1Mo AUCIHUIIMHE HanpaBaeHo Ha (OpMUPOBAHUE y OO0YYAIOUIUX CIIETY-

110)110%D,€ KOMHGTGHHHﬁ.

Koa 1 HauMeHOBaHHE KOM- .
. HNHauKaTopbl JOCTUKEHU KOMIIeTeH Mt
NeTeHI NI KOMIEeTeHIMH

OIIK-4 3naem 0a30BBIE DJIEMEHTHl TEXHUYECKUX U TEXHOJIOTMYECKHUX
CriocoOHOCTh ~ TIPOEK- | CUCTEM, TEXHHYCCKUX OOBEKTOB, TEXHOJIOIMYECKUX IIPOIIeC-
TUPOBaTh  OTHEIbHBIE | COB OMOTEXHOJOTHUECKOTO ITPOU3BOJICTBA

DJIEMEHTBI TEXHUYE-

Ymeem npumensTs 0a30Bble MHXXEHEPHBIE W TEXHOJIOTHYE-

CKUX U TEXHOJOTHhYE-

CKHE 3HAHUS JI1 TMPOCKTUPOBAHUSA OTACIBHBIX JJIEMEHTOB

CKHX CHUCTEM, TEXHUYE-

TEXHUYECKUX M TEXHOJOTMYECKUX CHUCTEM, TEXHUYECKHX O0b-

CKHX 00OBEKTOB, TEXHO-

€KTOB, TEXHOJIOTHYECKHX IIPOIECCOB OMOTEXHOJIOTHUUECKOTO

JIOTUYECKHUX MTPOIIECCOB
IPOU3BOCTBA

OMOTEXHOJIOTHYECKOTO

MPOU3BOJICTBA HA OC-
HOBE MPUMEHEHHs Oa-
30BBIX WHXCHEPHBIX U
TEXHOJIOTHYECKHX 3Ha-
HUM

Bnaoeem naBbiKaMu MPOCKTUPOBAHUS OTACIBHBIX 3JIEMEHTOB
TEXHUYECKUX U TEXHOJOTMYECKUX CHUCTEM, TEXHUUYECKHUX O00B-
€KTOB, TEXHOJIOTHYECKHX IIPOIECCOB OMOTEXHOJIOTHYECKOTO
IPOU3BOCTBA




OIIK-5

CriocoGHOCTh  3KCILTY-
aTUPOBATh TEXHOJIOTH-
4yeckoe 000py/I0oBaHUE,
BBITIOJIHATh ~ TE€XHOJIO-
TUYECKUE  ONEpALHH,
yOpaBIsATh OHOTEXHO-
JIOTUYECKUMH  TIpOILieC-
caMH, KOHTPOJIMPOBATH
KOJINYECTBEHHBIE U Ka-
YECTBEHHBIE ITOKA3aTe-
JY TIOJy4aeMOU IIpo-

TYKITAN

3naem TEXHOJOTMYECKOE 00OpYyOBaHUE, CIOCOOBI KOHTPOJIS
U yOpaBlieHUS OMOTEXHOJOTHYECKHMMH MPOIECCaMU, KOJIHYe-
CTBEHHBIE M KaUYE€CTBEHHbIE MMOKA3ATENIH MOJy4aeMOM MPOIyK-
IUH

Ymeem ocyuiecTBIATh AKCILTyaTallMil0 OMOTEXHOJIOTUYECKOTO
000py0BaHUs, YNPABJICHUS OMOTEXHOJOTMUYECKUMH MPOIEC-
camu

Bnadeem meronamu KOHTPOJIS IpolLecca MPOU3BOACTBA U T10-
JTy4aeMOU NpOLyKIINH

2.MecTO TUCHHUILJIMHBI B CTPYKTYpe OakajiaBpuarta

Hucuunnuna «lIpomeccsl u  anmaparbl OMOTEXHOJIOTMUECKUX —IMPOU3BOICTBY

OTHOCHUTCA K YUCITY NMPOPECCHOHANBHBIX YUEOHBIX AUCHUILUIMH 0a30Boi yactu bioka 1.1
«AncuuninHel (MOYJH)» MporpamMmbl OakanaBpuara.

Hucuunnuna «I[Ipoueccel u anmapaTbl OMOTEXHOJIOTMUECKUX IPOU3BOACTBY B3au-

MOCBA3aHa JIOTHYCCKH U COACPIKATCIbHO-MCTOAUYCCKU CO CICAYIOIMMH AUCHHUIIIIMHAMHA

u npaktukamu OOII: «IIpomblieHHass OuorexHosaorus», «OCHOBBI TEXHOJIOTUYECKUX
npoueccoBy, «[IpoekTHpoBaHNE TEXHOJOTUUECKUX JTMHHIY.

3. CTpyKTYypa u coaepKaHue AUCHUITIMHBI
OO6m1ast TpyA0EMKOCTh JUCIHUIUIMHBI COCTABIISET S 3a4€THHIX eAuHUIBI, T.e. 180

AKaJCMHNYCCKHUX 4YaCOB.

3.1. Buasbl yueOHO# padoThl H TPY10€MKOCTh

Ne Bup yueonoii padotnl Komraectso Cewectpe!
n/n 4acoB

1 | AyaruTtopHble 3aHATHSA 90 6

B Tom uucne:

1.1 | Jlexmuu 36 6
1.2 | CemuHapckue/MpakTUIECKUE 3aHATHUS 18 6
1.3 | JTaGopaTopHbIe 3aHITUS 36 6

2 | CamocrosiTe/ibHasi paboTa 54 6




HpOMe)KyTO‘lHaH aTrecranus

O9K3aMCH

Hroro

144

3.2. TeMmaTu4yecKuii IJIaH U3yYeHUS TUCHUTITHHBI

Paznennl/TeMbl

JAUCHHUITJIMHBI

TpyaoeMKocThb, 4ac

Bcero

AynuTtopHasi padota

Jlexrmu

Cemunapckre/
MPaKTHYECKHUE 3a-
HSITHSI
JlaGoparopHsie
3QHATHS

[IpakTiueckas

IIOArOTOBKA

CamocTosiTeTbHAS pa-
oota

Pa3nen 1. Beaenue

Tema 1. Ilpenmer u 3a1auu Kypca.
CBs13b C IpyTUMHU TUCHUTITUHAMU
Tema 2. llpuHIIMNIMATBHAS TEXHOJIOTH-
yecKas cxeMa OMOTEXHOJIOTMYECKHUX
MIPOU3BOJCTB, €€ anmnapaTrypHoe
odopmIieHHE.

Paznen 2. Ilpoumecchl m anmaparsl
NMOATOTOBUTEIbHOH cTaauu OUOTeX-
HOJIOTHY€eCKOI0 MPON3BOCTBA

Tema 1. Tlpouecchl U 00OpyIOBaHHE
CTEPHIIN3ALIUH CPEJ: JKUAKHX, TBEPJIBIX,
ra30BBbIX.

Tema 2.060pyaoBaHue MOJTOTOBKH TH-
TaTeJIbHOU CpeJbl: IPOOMIIKU, MEJbHU-
1pl, aesuHterparopsl. [logbop u pac-
Yer.

Tema 3.ITpoueccsl U 000pyIOBaHUE IS
HepeMeIeHHsI Ta30BbIX U XKHUJIKHUX CPe]l.
[ToxGop u MeTobI pacyeTa.

Tema 4. Metoabl u 000pyJOBaHHE IS
JO3UPOBAHUS JKUAKHX U TBEPABIX CpPE.
Tema 5.Anmapatsl JUisi IPUTOTOBIEHUS
IUTATENbHBIX CPEI.

27




Paznen 3. OcHoBHOe o0oOpynoBaHHe
AJsl BhIPpAIIUBAHUS KYJIbTYP U (ep-
MEHTAIlUH, ero BHIOOP M pacyer

Tema [.OcHOBHBIE MpOIECCHI, MPOTE-
Karomue B OuopeakTopax.

Tema 2. PacTwibHbIE YCTAHOBKU MJIsl
KyJbTUBUPOBAHUS  MHUKPOOPTraHU3MOB
Ha TBEP/IbIX MUTATEIbHBIX CPEIAX.

Tema 3. OGopynoBanue JUisi KyJIbTHBH-
poBaHMsI Ha KHUAKHX cpenax. ['myOuH-
HOE KYJIbTUBUPOBAHUE MHKPOOPTAHM3-
MOB.

Tema 4. KOHCTpYKLUHMH M XapaKTepH-
ctuku QepmentepoB. Pacuer ¢depmen-
TE€pOB. MeTO bl A3pUPOBAHUSL.

Tema 5. Memanku ais GEepMEHTEPOB.
[TlenooOpa3zoBaHue U MEHOTallleHHuEe MPH
dbepMeHTaUN.

28

Paznen 4. AnnmapatrypHoe odopmie-
HHe MPOLECCOB pa3jejieHUs U OYMCT-
KH HNPOAYKTOB OHMOTEXHOJOTMYECKHUX
NMPOU3BOJICTB

Tema 1. Tlpoueccel, CBI3aHHBIE C BhIJIE-
JICHUEM M OYMCTKOM I1€JIEBOTO MPOAYK-
Ta.

Tema 2.Ilpoueccel n 000py0BaHUE AJIS
OTIIeNieHusT OMoMacchl: ¢uioTarus, Koa-
TyJsius, cenapanus, IeHTpUGyrupo-
BaHME, MEMOPaHHBIC MPOIIECCHI.

Tema 3. Tlpomecchl U 00OpynOBaHHE
JUIS BBIJIEJICHUSI IIEJIEBOTO TMPOAYKTA:
OCaXJeHHe, Cylka, abcopOuus, an-
cOpOIIUs, HIOHHBIN OOMEH.

Tema 4. Tlpouecchl U 000pyIOBaHHE
JUIST BBIICTICHUSI I1E€JIEBOTO IPOJYKTA:
yHnapuBaHue, SKCTPAKIUs, KpUCTaJUIH-
3armsl.

10

28

27

Pa3nea S. O0opynoBanue s XpaHe-
HHMSl, TPAHCIOPTHPOBKH TIOTOBOIO
NPOAYKTA MPOU3BOACTB

Tema 1. ObopynoBaHue Uil XpaHEHUS
1 (acoBKHU TBEPJIOTO MPOTYKTA.

Tema 2. OGopynoBaHue sl XpaHEHUS
U (acoOBKHU >KUJKOTO MPOAYKTA.

Htoro

36

18

90




3.3 Copep:xaHue QU CIUNIHHBI

1. Beenenue. IIpenmer u 3apauun kypca. CBsi3b C 00IETEXHUYECKUMHU U CIIEIUATb-
HBIMH JUCIUTUIMHAMHU, C KYPCOBBIM U JTUIUIOMHBIM NMPOEKTUpOBaHuEM. [IpuHiunuansHas
TEXHOJIOTUYECKasi cXxeMa OMOTEXHOJIOTHYECKUX MPOU3BOJICTB U TUIIBI €€ aIllapaTypHOTO
o opMIIeHUS.

2.Ilpouecchl ¥ anmapaTbl NOATOTOBUTEJIbLHON CTAIMU OMOTEXHOJIOTNYECKOT0
NPOU3BO/ICTBA

[Iporiecchl yisi OYUCTKU U CTEPUIIM3ALMK BO3AYIIHOM, MUTATEIBHON cpen u 000-
pynoBanus. Ilpoiiecchl u3MenpYeHUs U MOJAayu cpel B ammaparthl. OO0opymoBaHuEe IS
XpaHEHHUsI, TPAHCTIOPTUPOBKU M JO3UPOBAHUSI TBEPJIBIX MaTepHanoB. MeToNbl U yCTpOii-
CTBa JIJIsl TEPMETHU3AINH alllapaTypbl 1 KOMMYHUKAIUH.

O6opynoBaHue sl MPUTOTOBICHUS MUTATENbHBIX cpell. Apobunku u ae3uHrerpa-
TOPBI.

Hacocbl, BO31yX0oayBKH U KOMITpecCOpbl. MeTOANKHN pacyeToB. BermomorarenbHoe
obopynoBanue. [lepemenieHue ra3oB U >KUAKOCTEN 1O TPYyOOITPOBOIaM.

3.OcHOBHOE 000py10BaHMeE JJIsl BLIPANIUBAHNUS KYJIbTYP U (pepMeHTAIUH, €T
BbIOOP U pacyer

buoxumnueckue, XuMU4eckiue U (PU3NKO-XUMUYECKUE MPOLIECCHI, TPOTEKAOIINE B
ouopeaktopax. PacTuibHble yCTaHOBKM ISl KyJbTUBUPOBAHUS MHMKPOOPTaHHW3MOB Ha
TBEpJBIX MUTATEIBHBIX cpenax. [Iporecchl riayOMHHOTO KyJIbTUBHPOBAHUS MHUKpOOpra-
HU3MOB. KoHcTpykuun ¢epmenTepoB. MaccooOMEHHbIE XapaKTEPUCTHKH (epMeHTepa.
Metoasr aspupoBanus B hepmeHTepax. CrocoObl OBOIA SHEPTUU HA TIEPEMEITNBAHUE,
Tunbl Memwanok. @orodbropeakropa. Kpurepun BeiOOpa u onieHka 3QHEeKTUBHOCTH pabOThI
ounopeakTopa. BnusHue ycrnoBuil KyJabTUBHPOBAHMS Ha TeruioBbiaeneHue. [leHooOpazo-
BaHWE U MEHOTaIlIeHNE MPU (PepPMEHTAIUH.

4. AnnapatypHoe oopMieHHe MPOLECCOB pa3ejieHis] U OYUCTKH NMPOIYKTOB

OMOTEXHOJIOTHYECKUX MPOU3BOJACTB

buoxumnueckue, XuMu4eckre U (pU3NKO-XUMUYECKUE MTPOLIECCHI, MPOTEKAIOIINE Ha
CTaIusAX TepepadOTKH, CBSI3aHHBIX C BBIJCIIEHUEM M OYHCTKON IEIEBOT0 MPOIYKTA.

Otnenenne O6uomacchl: Quiotarus, (QIOKYJSAIUS, CemapupoBaHue, NEHTPUPYTUPO-
BaHHe, QUIbTpaLUsl, MEMOPAHHOE Pa3/eIICHHE.

Brienenue 1e1eBoro npoaykTa: OCaXKJaeHue, SKCTpaKius, aacopOuus, abcoponus,
MOHHBI OOMEH, KOHIICHTPUPOBAHUE, KPHUCTAJUIM3AIMs, yrnapuBaHue, cymka. KoHcTpyk-
MY ¥ pacyeT amnmaparosB.

5.000pynoBaHue 1Jisi XpaHEHHs, TPDAHCIOPTHPOBKH TOTOBOI0 NMPOAYKTA OMO-
TeXHOJIOTHYeCKUX MPOU3BOACTB

AnmapaTypa 11l XpaHEeHHUS KUJIKOTO M TBEPIOTO TOTOBOTO MPOAYKTA.

O6opynoBanue 1151 GaCOBKH U YIAKOBKU TOTOBOM MPOTYKIIHH.

3.4 TemaTuKa CEeMUHAPCKUX/TTPAKTUHYECKHUX 3aAHSITHI U J1a00PATOPHBIX
3aHATHH
3.4.1 CeMMHAPCKUX/TIPAKTHYECKUX 3aHATHI
1. TexHOJIOTMUECKHUE CXEMbI COBPEMEHHBIX OMOTEXHOJIOTMUECKUX MPOU3BO/ICTB.

8



2. MamuHbI 111 U3MENbYEHUS ChIpbs. PacueTr mapoBoi MEIbHULIBI

3. Pacuer oOopynoBaHusi Il OYUCTKU ra3oB. PacyeT u mogdop BOJOKHUCTHIE
(bUIBTPOB.

4. Pacuet 1 moi00p HACOCOB JIJIsl TPAHCTIOPTUPOBKHU MUTATEIBLHBIX CPET

5. PacdeT HMAMHAPUYECKOTO U KOHYCHOTO IIMKJIOHA JJII CUCTEMBI Pa3rpy3KH THEB-
MOTpPAHCIIOPTA MPH MOTYYEHUN KOPMOBBIX IPOAOKEN

6. Pacuer ycTaHOBKM HENPEPBHIBHOW CTEPUIIN3ALNN KUJKNAX MUTATEIbHBIX CPE/I.
Pacuer u nonbop crepunuzaropa.

7. Pacder yCcTaHOBKM HENPEPHIBHOM CTEPUIIN3ALNY KUIKAX MUTATEIbHBIX CPE/I.
Pacuet 1 mo0op BhIIEpKUBATENS.

8. IIpuMepHBIii TETIIIOBOM pacdeT CTepUIIN3aTOpa AJisi TBEPABIX cpel (0TpyOeit)

9. PacueT eMKOCTHOTO aImapara ¢ MEIIAIKOM.

10. Pacder u moa00p CTaHAAPTHOTO KOKYXOTPyOUaTOrO TEIII00OMEHHUKA

34.2 JlaGopaTopHble 3aHATHUS

1. I3y4yeHne KNHETUKU TPaBUTALIMOHHOTO OCAKICHUS

2. 'maponuHamMuKa MCeBA00KMKEHHOTO CIIOS B CYIIMIIBHBIX anmaparax

3. Termtoo0OMeEH B IICEBI0OKIKEHHOM CJIOE

4. 3ydeHue ruI[poJMHAMUYECKUX SIBJICHUM B TapeabyaToM hepMeHTepe

5. N3yueHue ruipoIMHAMHYECKUX XapaKTEPUCTHK B OMOPUIBTPE C HACAJOUHOM 3a-
IPY3KOU

6. Onpenenenue ko3(h(HULHEHTOB MAaCCO- U TEIIONEPEAAUHN PU KOHTAKTE BO3AyXa
1 BOJBI B 0apOOTaKHOM armapare

7. I3yueHue KUHETHKHU CYIITKU POIYKTa

8. M3ydeHune mpoieccoB TEII000MEHa MEXIy CUCTEMaMH Map-KUAKOCTb, KHUJI-
KOCTh-Ta3 B TPyOUaThIX TETNIOOOMEHHHUKAX

9. Uzyuenue paboThl paMHOTO (QUIBTP-TIpecca

3.5 TemaTuka KypcOBBIX IPOEKTOB (IpUMeEPbI TEM)

1. Pacuer u non0op CTaHAAPTU3UPOBAHHOIO TEINIOOOMEHHOTO ammapara (KOxeXo-
TpyO4yaToOro, CHUPAIBLHOIO, IJIACTUHYATOIrO) JUIsi IPOLECCOB HEMPEPHIBHOTO Harpena
(oxuyaxaeHus) 3aJaHHbIX Cpea

2. Paccuutath U mogoOpaTh €MKOCTh (OMOpEaKTOp) 3aJaHHOTO O0bheMa C IMepemMe-
IIMBAIOIIUM YCTPOWCTBOM 33JJaHHOTO TUIIA

3. Paccuntate u momoOpath IMUKIOH (TPYNIOBOW IMKJIOH) 3aJaHHOW MPOU3BOJIU-
TEJIBHOCTH ISl Pa3rpy3Kd IOCJIE CUCTEMbl THEBMOTPAHCIOPTA LEJIEBBIX MPOIYKTOB OT-
JICJICHUS] CYILIKU B MPOU3BOJICTBE IPOXKKEH (MM OETKOBO-BUTAMUHHBIX KOHIIEHTPATOB) 110
MCXOJIHBIM JIAHHBIM

4. . PaccuutaTth W mogoOpaTh CTaHIAPTU3UPOBAHHBIM BOJOKHUCTBIA (UIBTP AJIS
OUYMCTKH BO3AYyXa OT a3p030Jis 3a/IaHHbIX MAPAMETPOB B IPUTOYHOU BEHTUIISIIUU



4. Y4eOHO-MeTOaAMYeCKOEe M MH(pOpPMALMOHHOE 00ecnedyeHre TUCIUIITTHHbI

4.1.

SAREE A

HopmatuBubl 1okyMeHTbI 1 'OCThI

['OCT 14245- 79 TennooOMEHHUKH KOXKyXOTpyOdaThie

['OCT 12067-80 TermnooOMeHHHUKH CIIMPATIbHBIE CTATbHbIC

['OCT 12067-80 TermnooOMeHHHUKH CIIUPATIbHBIE CTATbHbIC

['OCT 15518-87 Anmmapatsl TeII000MEHHBIE TTACTUHYATHIE

['OCT 20680-2002 AnnapaTsl ¢ MEXaHUYECKUMH MIEPEMEITUBAIOLTUMH yCTPOI-
CTBaMU

OcHoBHas iMTEpaTypa

1. Bunapos A.IO. IIporeccs! u anmapaTsl OHOTEXHOJIOTUH: epMaTaIllMOHHBIE annapa-

ThL.: yueb.mocobwue / A.}O. Bunapos u np.; nox.pen. B.A. beikoBa. — 2 u3a. —M.:
m3a. IOpaur, 2018.- 278 c.

2. Cemakuna O.K. MaiuHsl 1 anmapatsl XMMUYECKOW TEXHOJIOTUU, He(DTEXUMUU U

3

ouorexHosioruu: yueoHnoe nocodue[ dnexkrponuslii pecypc]/ O.K.Cemakuna.- 13-
IaTenbCcTBO: TOMCKUI MOTUTEXHUYECKU YyHUBepcuTeT, 2014.- 93c.
URL :https://e.lanbook.com/book/62926

. Jlykanun A.B. nxeHepHast OMOTEXHOJIOTHS: ITPOLIECCH U annapaTbl MUKPOOUOJIO-
rMYECKUX NMpou3BOJCTB: yueO.mocodue/ A.B. Jlykanun. M.: UHOPA-M, 2016.-
451 c.

JlonoTHUTe/ILHAS JIUTEPaTypa

1.IIpoueccel n anmnapatbl OMOTEXHOJIOTUYECKUX MMPOU3BOJACTB. MeToanyeckue ykasa-
HUA K BBIIOJHEHUIO KypCOBOTO MPOEKTA sl CTYACHTOB OakajgaBpuaTa, 00y4aromux-
cs 1o HarpabiieHHI0 oArotoBku 19.03.01 «buorexnonorus». TEKCTOBOE 3IIEKTPOH-
Hoe usmanue./Coct.: H.E. Huxonaiikuna; 131, MockoBckoro Ilomurexa, M., 2022 —
55 M6.

1. buprokos B.B. OcHoBbl npoMebInuieHHOM OnoTexnonoruu. — M.: KomocC, 2004. -
296 c.
2. CupotkuH A. C., )Kykosa B. b. TeopeTtndeckue 0CHOBbI OMOTEXHOJOTUH: Y4eOHO-

Meroanueckoe nocodue [dnexkrponusii pecype] / A.C.CUpoTKuUH. -
KI'TVY,s 2010.- 87¢c. URL.: http://www.knigafund.ru/books/185944

3. llneiikun A.T'., ITanoBa H.E. MemOpanHsbIe mpoiiecchl B OMOTEXHOIOTUH [ DIeK-
TpouHbIi pecypc]/ A.I'. lneiikun.- U3natenscTBo:
Canxkr-IletepOyprckuii HalMOHATBHBIN HCCIIEIOBATEILCKUNA YHUBEPCUTET UHGOP-
MAaIlMOHHBIX TEXHOJIOTHUM, MEXaHUKU U onTuku, 2013.- 49¢.

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

HHTepHeT-pecypchl BKIIOYAIOT YU4eOHO-METOIUICCKUE MAaTEPHAIBI B 3JICKTPOHHOM
BHJIE, NpecTaBiicHHble Ha caiite (http://lib.mami.ru/ebooks/ B pa3aene «bubmmore-
Kay.
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4.4 JnexTpoHHBIE 00pa3oBaTebHbIE PeCyPChI

WHuTepHEeT-pecypchl BKIIOYAIOT YYeOHO-METOAMYCCKUE MaTepHalibl B
AJIGKTPOHHOM BHJIE, NpejacTaBieHHbie Ha caiite (http://lib.mami.ru/ebooks/ B pa3nene
«bubmmoTtekay.

Kaxnprit 6akanaBp oOecTrieueH WHANBU Ty ATbHBIM HEOTPAHHYCHHBIM J10-
CTYIIOM K 3JIEKTPOHHBIM OHOJIMOTEKaM YHUBEPCHUTETA:

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

- K DJICKTPOHHBIM KaTajoraM BY30BCKHUX OMOIMOTEK M KPYITHEUIIINX
oubarorek Mockssl (http://window.edu.ru);

- K DJIEKTPOHHO-OMOJIMOTEUHBIM CHCTeMaM (dJIEKTPOHHBIM OHUOIMOTE-

KaMm):

- www.knigafund.ru (3BC «Kuaura®on), B KOTOPOH MpeIycMOTpeHa
BEPCHUS 151 CIa00BUISIIUX.

- http://cyberleninka.ru - Hayunas snekTponHas oubnmmoreka «Kubdeplle-
HUHKa», UMEIOIIasi CBOOOIHBIN JOCTYII.

- http://www.scopus.com - pedepaTuBHas HayKOMETpHYECKas 3JIeK-
TpoHHast 6a3a TaHHBIX «Scopusy;

- moctyn K 6a3e manHbix «Knovel» (http://www.knovel.com), B xoTopoii
COICPKHUTCSA IMOJHOTEKCTOBas 0a3a MaHHBIX IS MMOMCKA HMHXXCHEPHOH HH(POPMAIUU H
MOAECPIKKH IPUHATHS HH)KCHEPHBIX PEIICHUIA;

- OCTyHn K 00pa3oBaTeabHBIM M IPOCBETHTEIBCKHUM H3JAHHSIM I10 HHXCHEPHO-

TCXHHUYCCKHMM HAyKaM II0 PA3JIMYHBIM OTpPACIIIM 3HAHUA - 9BC «HBI[aTeJIBCTBa JIaHby»
(e.lanbook.com).

4.5 JInueH3upoBaHHOE MPOrPaMMHOE oOecrieYeHue

1. beccpounas nuUEH3Us Ha MPaBO MCIHOJb30BaHUs YueOHoro komiuiekca I10
KOMITAC-3D V14 (50 pa6.mect) ([JoroBop Ne MII-12-00404 per Ne 11-13-09/12) u
JULIEH3Us Ha MPaBO UCMoJb30BaHusa YueOHoro komruiekca [I0O KOMITAC-3D V15 nns
npernogaBatens (lorosop Ne MII-12-00404 per Ne 11-13-09/12).

1. MarepuajbHO-TeXHMYecKOe olecnievyeHne AucuuInHbl «Ilpoueccs
U annaparbl OMOTEXHOJIOTNYEeCKUX POU3BOICTB
VYyebnas nabopatopus (ayn.5201), o6opynoBaHHast JOCKOM, TEPEHOCHBIM MYJIbTHU-
MEIUIHBIM TPOEKTOPOM, AJISi MPOBEJCHHUS JIEKIIMOHHBIX U CEMUHAPCKHUX 3aHATHH.

Crnennanvu3upoBanHas ydeOHasi jabopaTopusi 000pyIOBaHHAasE MHKPOCKOIIOM, Jia-
MUHApHBIM TIKa(OM, BBITSKHBIM IKadoM, BecaMu M CYMWIbHBIA mKkad, pH-merpamu,
(OTORNEKTPOKOIOPUMETPAMHU.

Crneunanu3upoBaHHble Mexkadenpanbabie adoparopun (aya.4108) kadenps
I[TAXT, o6opynoBaHHble ycTaHOBKamMU: «3yueHne KHHETUKUA TPAaBUTALIMOHHOTO OCaXK1e-
HUD, « UApOAMHAMUKA TICEBI00KIKEHHOTO CIIOS B CYIIMIIBHBIX ammapaTtaxy, « Temo-
0OMeH B TICEBIOOKMKEHHOM ciioey, «M3ydeHne ruipoinHaMUYeCcKuX SBICHUI B Ta-
penpuaToM (hepmeHTepey, «M3yueHue TuapoAMHAMUYECKUX XapaKTePUCTHK B OMO(UITh-
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TpE ¢ HACAJ0YHOM 3arpy3Koit», «Onpeaenenne KodGPUIMEeHTOB Macco- U TEIIoNepeaadn
IpU KOHTAKTE BO3/AyXa U BOJBI B 0apOOTaXXKHOM ammapatey, «V3yueHne KHHETHKHU CYIITKH
NpoayKTay, «3ydeHne mpoIreccoB TeI000MeHa MEXy CUCTEMaMU Map-KUIKOCTh,
KHUJIKOCTh-Ta3 B TPyOUAThIX TEIII00OMEHHUKAX, «V3yueHue paboTel paMHOTO (DUIIBTP-
npecca»

CtyaeHTsl 00eCTIeYNBAIOTCS METOIUYECKIMH MaTepuaiaMH Tepe BhITIOJTHEHUEM
nabopaTopHOU pabOTHI.

2. MeTtoauyeckue peKoOMeH AU

6.1 MeToauyeckne peKOMeHIANNH /IS IPENOIaBATeJIs 10 OPraHNu3aluH
00y4eHust

[IpenogaBanne MUCHMIUIMHBI OCYIIECTBISIETCA B COOTBETCTBHM ¢ DenepanbHbIM
rocyJapCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM BBICIIETO MPO(ECCHOHATBLHOTO 00pa-
30BaHMs 1O HampasiaeHuto noarotoBku 19.03.01 «buoTtexHonorus» (ypoBeHb OakaliaBpu-
aTa).

N3ydenune qUCHMIUIMHBI JOKHO 0a3UPOBATHCS HA MCIOJIb30BAHUM MOCTYHAIOIINX B
OMOJIMOTEKY MEPUOIMUECKUX U Hemepuoauyeckux uzganuii. C y4eToMm 3Toro paspadaThi-
BAaIOTCS COJIEPKAHUE Kypca U OCHOBHBIE METOJIMUECKHUE PEKOMEHAAIMU, COOTBETCTBYIO-
[[€ COBPEMEHHOMY YPOBHIO 3HAHUM B 00J1aCTH OMOTEXHOJIOTUYECKHUX MPOU3BOICTB.

Nudopmarnus o BpeMeHHOM Tpaduke paboT cooOliaeTcsi mpenojaBaTejeM Ha ycTa-
HOBOYHOH nekuuu. [IpemnonaBaTens AaeT yKazaHUs TakKe MO OpPraHU3AMU CaMOCTOS-
TEJILHON pabOThl CTYJEHTOB, BBIMOJHEHUSI JTA0OOPATOPHBIX pabOT, MPAKTUUECKUX 3aHATUN
Y MIPOBEJICHUS TEKYLIErO0 KOHTPOJISL yCIIEBAEMOCTH U TPOMEXKYTOYHOM aTTECTALIUH.

B mpornecce uteHus nekiui mpenojaBatesib MOJDKEH (pOpMUPOBATH Y CTYACHTOB
CHUCTEMHOE MpEeJCTaBICHUE 00 M3yyaeMoW IUCHUIUIMHE, KaK Hayke, (OpMUPOBATH MPO-
(heccruoHaIbHBIE UHTEPECHI, BOCIUTHIBATH CO3HATEIHLHOE OTHOIICHHE K Mpolieccy oOyue-
HUS, CTPEMJICHHE K CAMOCTOSITEIbHOM TBOPYECKOM paboTe, BCECTOPOHHEMY OBJIAJCHUIO
CIEIHUAIBHOCTBIO. B JEKIMsAX HEOOXOAMMO HCMOJb30BaTh BHYTPU- U MEXKIUCHUILIUHAP-
HbIE JIOTUYECKHUE CBSI3U, 3HaHUE (YyHIAAMEHTAJIbHBIX U 00IIe-TPOPECCUOHATIBHBIX JTUCIIH-
IJTMH, BHEAPATH NPOOJIEMHBIE JICKIIMH, UCTIOJIb3Ysl OOPAaTHYIO CBS3b C Ay AUTOPUECH.

JInst opraHuzaiuu U3y4eHus: AUCIUIIIUHBI PEKOMEHAYETCS MCHOJIb30BaTh CIEAYIO-
IIME CPEICTBA: PEKOMEHAYEMYIO OCHOBHYIO M JIOTIOJIHUTEIBbHYIO JIUTEpaTypy; y4eOHYIO
MporpamMmy JMCHHUIITUHBL, METOJUYECKHUE PEKOMEH AU K JabOpaTOPHBIM paboTaMm.

[Ipodeccuonanbuast mOAroToBKa 0aKaaBpoOB MO JAHHOW TUCIUTUIMHE MPE/IoJiara-
€T peanu3aiuio, pa3paboTKy W MPUMEHEHHE COBPEMEHHBIX 00pa30BATENIbHBIX TEXHOJO-
T'Uii, BEIOOP ONTUMAILHON CTpaTeTUu MPENoJaaBaHus U 1efiel 00ydeHus, co3JaHue TBOP-
4eckor atMocdepsl 00pa30BaTENbHOTO MPOIECCa; BBHISBICHHWE B3aUMOCBS3CH Hay4dHO-
MCCJIEI0BATENbCKOTO U Y4eOHOI0 MPOLIECCOB B BBICILIEH HIKOJIE.

6.2 MeTtoanyeckue peKOMEHIAIUM 1JIsl 00y4aIOMUXCS 10 OCBOCHUIO I CUMIIMHBI
[Ipexne yem NpUcTynuTh K OCBOEHUIO Kypca CTYJIEHT JOJKEH BHUMATEIBHO HU3Y-
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YUTh CJIEAYIOIINE JOKYMEHTHI:

1. PaGouyas nmporpamma.

2. MeTtoauiecKkue yKa3aHus 10 BHITIOTHEHHIO JJA0OPATOPHBIX padoT.

DTO MO3BOJUT OLIEHUTHh 00BEM MPEACTOSIIEH pabOThl M0 U3YUYEHUIO Kypca, paruo-
HaJIBHO PACIpPECIUTh BPEMs, 03HAKOMUTHCS ¢ MH(POPMALIMOHHO-METOIUYECKUM olecrie-
YeHUEM JUCIUILIUHBI U TPUOOpECTH HEOOXOAUMbIE YUEOHUKHU U YUeOHbIE TOCOOUSI.

OOpaiiiaeM BHUMAaHHE CTYAEHTa, YTO OCHOBHBIMHU BUJAMHU YUCOHBIX 3aHSATUN SIBIIS-
I0TCA JICKIIUU U TPAKTUYEeCKue (JaOOpaTOpPHBIE) 3aHITHS, MOCEIICHHE KOTOPBIX SBISETCS
o0s3aTenbHbIM. TemaThKa JICKIUH yKa3zaHa B padoyell mporpaMMe, 4To MMO3BOJIUT MpeaBa-
PHUTENBHO O3HAKOMUTBCA C COAEP)KAaHUEM MaTepuana.

Jlexuuu UMEIOT LeNb:

- 1aTh CUCTEMAaTU3MPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUH MO KypCy;

- CKOHIICHTPUPOBaTh BHUMaHHE Ha HaW0OJIee CIOKHBIX y3JIOBBIX MPOOJIEMHBIX BO-
rpocax.

B mpouecce nexkuuu 1e1eco00pa3HO BECTH CBOWM KOHCIEKT, KOTOPBINA IMO3BOJIAT
Jy4Ill€ YCBOUTh KyPC U MOJATOTOBUTHCS K MTPOMEKYTOUHON U UTOTOBOM aTTECTallUH.

[IpakTuueckas pabora B JabopaTopu UMEET IIeJIb 03HAKOMUTH C MPaBUJIAMU BbI-
MOJTHEHUSA, A€T BO3MOKHOCTh Ha MPAKTUKE MPOBEPUTH OTIEIbHBIE BOMPOCHI TEOPHH,
ry0>ke BHUKHYTh B (DPU3MUECKYIO CYIIHOCTh M3Y4YaeMbIX SIBJICHUM M TOJYYUTh HABBIKU
CaMOCTOSITEJIbHOM MOJTOTOBKH U MpOBeJeHus dKcriepumenTa. [lepes BoinonHeHnem gado-
paToOpHBIX paboT HEOOXOIUMO TIHIATEIHHO O3HAKOMUTHCS C TEOPETUYECKUMHU MPEIOChLI-
KaMH IO 3TUM paboTaMm, U3YyYUB HEOOXOJMMBIN MaTepuaj MO0 COOTBETCTBYIOUIUM pasjie-
JaM Kypca U METOJIMYECKUM YKa3aHUSM IO BHITIOJIHEHUIO JIA0OPATOPHBIX padoT.

CamocrosiTenbHasi paboTa CTYACHTOB BKIIIOUYAaeT B C€0Sl BBIIOJHEHHE PA3TMUYHOTO
poJia 3ajaHui, KOTOpbIe OPUEHTUPOBAHBI Ha OoJsiee TIIyOOKOe YCBOCHHE MaTepualia u3yda-
emoil aucruiuinebl. [lo kaxmol TemMe y4yeOHOW MMCIMIUIMHBI CTYIEHTAM TMpesiaraetcs
MepeveHb 3aJaHUI JI1 CAMOCTOSITEIbHON PabOTHI.

K BbIMoHEHMIO 3aaHUM JJII CAaMOCTOSITEIFHON pabOThI MPEABSABISIOTCS CIACAYIO-
e TpeOOBaHUS: 3a/laHUsl TOJDKHBI MCTIOMHATHCS CaMOCTOSITENIBHO W TIPEJICTABIATHCS B
YCTAaHOBJICHHBIA CPOK, a TaKXe COOTBETCTBOBATH YCTAHOBJICHHBIM TpeOOBaHUAM IO
0(OpMJICHUIO.

CryneHtaMm clielyeT PYKOBOJCTBOBATHCS TpadUKOM CaMOCTOSITEILHON paboThI,
onpeaeeHHbIM padoyell mporpaMMOn JUCIUTUIHHBI.

B pesynbraTe BBINOJIHEHUS] KypCOBOTO MTPOEKTA CTYICHT JTOJKEH:

3HamMb.!

- OCHOBHBIE TTpaBujIa 0O(PopMIICHUSI KOHCTPYKTOPCKOM TOKYMEHTAIINH;

- OCHOBHBIE NMPUHLIUIIBI OpPraHU3alNH,

-IPUHIIMIIBI IPOEKTUPOBAHUS TEXHOJIOTHYECKUX JTUHUN TPOU3BOICTB;

ymems:

- YUTATh YEPTEXK, U3TOTOBUTH ICKU3, UCIIOIH30BaTh KOMITBIOTEPHYIO I'pauKy IpH
MOATOTOBKE U 0hOPMIICHUU TEXHUYECKOU TOKYMEHTAIUU;

6l1a0emy.
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- CpeACTBaMM KOMIIbIOTEpHOU Tpaduku (BBOJ, BBIBOJ, OTOOpaXkeHUE, IpeoOpa3oBa-
HUE U PEAAKTHPOBAHUE IPaPUUIECKUX OOBEKTOB).

KypcoBoil mpoekT BBIMONHSETCA CTyAeHTaMHu Bcex ¢opM oOyueHus. MuauBumy-
aJIbHBIC 3a/laHusl TOJATrOTaBIMBAIOTCS Kadeapoill W BBIJAIOTCS CTYACHTaM Ha TPETheil He-
aenu o0ydeHus, B COOTBETCTBUU C yUEOHBIM IJIAHOM crielaibHOCTH. CTyIEeHT MoTydaer
3aJlaHuE 10 KypCOBOMY MPOEKTY Ha OJIaHKe yCTaHOBJIEHHOTO 00Opasiia.

KypcoBoii IpoeKT COCTOUT W3 ABYX YacCTE:

o rpapu4yecKoi 4acTy;

o HOSICHUTENILHOW 3aIHUCKH.

3ammTa KypcoBOTO MPOEKTa MPOBOAUTCS B 6 cemecTpe Ha kadeape Ha 16-17 Heme-
Jie 00y4YeHHs 0 COCTABJICHHOMY pacIUCaHHIO KOMHCCHHU U3 MIpenojaBaTeneit kadeapol.

Pabota HaJ KypCOBBIM ITPOEKTOM JOJKHA BECTUCh PABHOMEPHO 110 CEMECTPY.

K 3amure KypcoBOro npoekTa JOIyCKarTCs CTYAEHTBI, BBIIIOJHUBILINE BCE Pa3/Ieiibl
3a/laHUsl B COOTBETCTBUU C TPEOOBAHUAMHM.

7. ®OH/I OLIEHOYHBIX CPE/ICTB
7.1 MeToabl KOHTPOJISI U OLIEHUBAHHS Pe3yJIbTATOB 00y4UeHHSs

B mporiecce 00ydeHHS HCITOJIB3YIOTCS CICIYIONIME OICHOYHBIE (POPMBI CaMOCTOS-
TEIBHON PabOTHI CTYJCHTOB, OLICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJS yCIIEBAGMOCTH U
IIPOMEKYTOUHBIX aTTECTaIUMI:

- IOATOTOBKA M BBICTYIUICHHE HAa CEMUHAPCKHUX 3aHATHUSAX C IMPE3CHTAIUCH U 00CyXK-
JICHUEM I10 TEMATHKE JICKIIU;

- BBINOJHCHUE KYpPCOBOTO MPOCKTA (110 MHIWBHAYAJILHOMY 3aJaHUIO I KaXKIOTO
oOydarorierocs).

OrneHOYHBIC CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIC
BONPOCHI M 3aJaHUs JUIS KOHTPOJII OCBOCHHUS OOYYAIOIIMMHUCS Pa3eioB JUCHUILUIHHEI,
KyPCOBOT'O TIPOCKTA.

7.2 llIkaga u KpUTEpUN OLIEHMBAHUSA Pe3yJIbLTATOB 00yUeHHUsI

dopMa NPOMEKYTOUYHOMN ATTECTALIMU: IK3AMEH.

[TIpomexxyTouHas arrecTanus o0ydarmuxcs B popme sKk3aMeHa MPOBOJIUTCS IO pe-
3yJIbTaTaM BBITIOJIHEHUSI BCEX BUAOB YU€OHOU pabOThI, MPEIYCMOTPEHHBIX YUEOHBIM ILIa-
HOM MO JAaHHOW MUCHUIUIMHE (MOJYJIO), IPU 3TOM YUHTBIBAIOTCS PE3YJbTAThl TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH B TeueHue cemectpa. OleHKa CTEeTeHN JOCTIKEHUS 00ydaromu-
MUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYYEHUS MO0 TUCIUIUTMHE (MOIYII0) TMPOBOAUTCS TIpe-
MoJaBaTesieM, BEAYIINM 3aHSATUSA MO AUCHUIUIMHE (MOIYJII0) METOAOM IKCIIEPTHOU OLIECH-
k. [lo uToram mpomMeKyTOYHOM aTTeCTalMd MO JUCUUIUIUHE (MOJYJI0) BBICTABISETCA
OIIEHKA «OTIMYHOY, «XOPOILIO», KYJAOBIECTBOPUTEIHHO» WIIA «HEYAOBICTBOPUTEIHHOY,

K mpomexyTouHOl aTTecTanuu JT0MyCKAtOTCA TOJIbKO CTYACHTHI, BBITIOJHUBIIUE BCE
BU/JIbI Y4EOHOU paboThI, MPeyCMOTPEHHBIE pabouei mporpamMmmoit o aucturumne «I1po-
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IIECCHI U aNMapaThl OMOTEXHOJIOTHYECKUX MTPOU3BOACTBY (IIPOMEKYTOUHBIN KOHTPOJIb: Jia-
O6opatopHbie pabOThI, KypCOBOM MPOEKT).

HIxaaa oneHUBaHUA Onucanmne

BrinonHeHnsl Bce BUABI y4e€OHOM padOTHI, MPETyCMOT-
peHHble y4eOHbIM IIaHOM. CTYJIEHT JEMOHCTPHUPYET
COOTBETCTBHE 3HAHWUN, YMEHHUI, HABBIKOB IPHUBEICH-
OTnan4HO .
HBIM B TaOJMIaX IOKa3aTesei, onepupyeT npuoodpe-
TEHHBIMU 3HAHUSIMH, YMEHUSAMH, HaBbIKAMU, MPUMEHS-

CT UX B CUTyallusAX MOBBIIIICHHOM CJIOKHOCTH.

BrlmonHeHsl Bce BUIBI Y4eOHOW pabOThI, IPEIyCcMOT-
peHHble YuyeOHbIM TuTaHOM. CTYAEHT JIEMOHCTPUPYET
COOTBETCTBHE 3HAHWM, YMEHUM, HABBIKOB IIPUBEJICH-
HBIM B TaOiMIlax TMoKaszaTesel, omepupyer mnpuoodpe-
TEHHBIMU 3HAHUSMU, YMEHUSIMU, HABBIKAMH, TTPUMEHS-
Xopo1io .
€T UX B CHUTyalUsAX [OBBIICHHOW CJO0XHOCTU. [Ipm
ATOM MOTYT OBITh JIOMYIIEHbI HE3HAYUTENIbHbIEC OLINO-
KM, HETOYHOCTH, 3aTPYJHEHUs IPU AHAUIUTUYECKUX
omnepanusx, MEPEHOCEe 3HAHUM U YMEHUH Ha HOBBIE, HE-

CTaHAAPTHBLIC CUTyallnu.

BeimonHeHbl Bce BHIIBI YUeOHOM pabOThHI, IPEAyCMOT-
peHHble yuyeOHbIM TuTaHOM. CTYAEHT IEeMOHCTPUPYET
HE TIOJHOE COOTBETCTBUE 3HAHUMW, YMEHHWI, HABBIKOB
Y 10BJACTBOPUTEIHLHO | MPUBEAECHHBIM B TaOJMIAX MOKa3aTeseH, JOMyCKalTCs
3HauYMUTENbHbIE OMMOKU. [IpuMeHeHne npruoOpPEeTEHHBIX
3HAHWM, YMEHUHN, HABBIKOB B CUTYalMsAX MOBBIIICHHON
CJIO’KHOCTHU BBI3BIBAET 3aTPYIHECHHUSI.

He BbInoHEH ouH uiu Oojiee BUJIOB y4eOHOM pabo-
ThI, TMPEAYCMOTPEHHBIX Yy4eOHbIM TuIaHOM. CTyaeHT
HeynoBneTBOpUTENBHO | IEMOHCTPHUPYET HETMIOJIHOE COOTBETCTBHE 3HAHHM, yMe-
HUM, HABBIKOB MIPUBEJCHHBIM B TaOJUIIAX MTOKa3aTeIICH,
JOTYCKAIOTCS 3HAYUTEIBHBIC OIIMOKH, TIPOSBIISCTCS
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OTCYTCTBUE 3HAHWMM, YMEHHM, HABBIKOB IO POy IOKa-
3aresied, CTYJEHT MCIBITHIBACT 3HAYUTEIbHBIE 3aTPYyA-
HEHUs IIPU ONIEPUPOBAHMH 3HAHUSAMU U YMEHUSIMH NpU

X IICPCHOCC HA HOBLIC CUTYAIIUU.

[Toka3aTenem OLICHUBAHU L KOMHGTCHHHﬁ Ha Pa3/IMYHbIX 3TaIllaX HUX (I)OpMI/IpOBaHI/ISI SABJIA-
CTCA JOCTHKCHUC O6y‘IaIOHII/IMI/ICSI IUIAHUPYCMBIX PC3YJIbTATOB 06yquI/151 110 AUCIHUIIIIMHC

(MonyH0).

IToka3sa-

Kpurtepun onenuBanust

TEJIb

4

5

OK-4 Cnoco6eH npoekTHPOBATH OT/Ae/AbHbIE 3JIEMEHTHI TEXHUYECKUX M TeXHOJIOTHYECKUX CH-
CTeM, TEXHH4YEeCKUX 00beKTOB, TEXHOJIOTHYECKHX NIPOLEeCcCOB OMOTEXHOJIOTHYECKOr0 MPOU3BO/I-
CTBA HA OCHOBE NMPUMeHEHHs 0230BbIX HHKEHEPHBIX U TEXHOJIOTHYEeCKUX 3HAHMIA

3naem 0a3zo-
BbIE DJIEMEH-
Tbl TEXHUYE-

He 3Haer 0azo-
BbIE JJIEMEHTHI
TEXHUYECKUX U

JlemoHCcTpHpYyeT — ya-
CTHUYHOE 3HaHue 0a3o-

BBIX JJIEMCHTOB TEX-

JleMoHCTpHpYyeT 3Ha-
Hue 0a30BbI€ AJIEMEH-

Thl TCXHHYCCKHUX H

Nwmeer nonuyro cu-
CTEMy 3HaHWil O
0a30BBIC IJIEMEHTBHI

MeHATL  Oa-
30BBIE HHIKe-
HEpHBIC u
TEXHOJIOTH-
YecKHe 3Ha-
HUS TS
MIPOEKTHPO-
BaHUSA oT-
JEITBHBIX

MpPUMEHSTh Oa-
30BBIE  HHXKe-
HEpHBIE U TeX-
HOJIOTHYECKHUE

3HAHUS TSI
POEKTUPOBA-

HUA  OTJEIb-
HBIX  DJIEMEH-

TOB TEXHUYEC-

MIPUMEHSTH Oa30BbIe
HUHXEHEPHBIE U TEX-
HOJIOTUYECKUE 3HAHUS
JUISL TIPOEKTHPOBAHUS
OTJIENIbHBIX DJIEMEH-
TOB TEXHUYECKUX U
TEXHOJIOTUYECKUX CH-
CTEM, TEXHHUUYECKUX

00BEKTOB, TEXHOJIO-

HHE NPUMEHSATh IpU-
MEHSTh 0a30BbIE UH-
JKEHEPHBIE U TEXHOJIO-
TUYECKNE 3HAHUS IS
MIPOEKTUPOBAHUS OT-
JIENBHBIX 2JIEMEHTOB
TEXHUYECKUX U TEX-
HOJIOTUYECKHUX CH-

CTEM, TECXHUYECKUX

CKUX M TEX- | TEXHOJIOTHYE- | HUYECKUX M TEXHOJO- | TEXHOJIOTMYECKHX CH- | TEXHMUYECKHX u
HOJIOTHu4e- CKMX CHCTEM, | THYECKUX CHCTEM, | CT€M,  TEXHUYECKUX | TEXHOJIOTMYECKUX
CKUX CHUCTEM, | TEXHHUECKUX TEXHUYECKUX OOBEK- | OOBEKTOB,  TEXHOJO- | CUCTEM, TeXHHYe-
TEXHUUYECKUX | OOBEKTOB, T€X- | TOB, TEXHOJIOTUYE- | THYECKUX IPOLECCOB | CKUX OOBEKTOB,
OOBEKTOB, HOJIOTUYECKUX | CKUX IPOLECCOB OMO- | OMOTEXHOIOTMYECKO- | TE€XHOJIOTMYECKUX
TEXHOJIOTHU- IPOLIECCOB TEXHOJIOTUYECKOTO ro TPOU3BOJCTBA, HO | IPOLECCOB ouno-
YEeCKHUX Ipo- | OMOTEXHOIIO- IIPOM3BO/ICTBA, JI0- | UMEET  3aTPYJHEHUS | TEXHOJIOIMYECKOTO
LIECCOB  OMO- | TUYECKOTO IMycKaeT OmMOKM MpH | IPU OTBETaX Ha BO- | MPOU3BOJCTBA
TEXHOJIOTU- IPOMU3BOJCTBA | OTBETaX IIPOC O peanr3aln

YECKOro

IPOU3BO/I-

CTBa

Ymeem mpu- | He ymeer | HacTuyHO ymeer JIEeMOHCTPHUPYET yMe- | Vmeer Oe3 OLIH-

OOK MpUMEHSTH Oa-
30BbIE UHKEHEP-
HbIE€ U TEXHOJIOTH-
4eCKHE 3HAHUSA IS
MIPOEKTHUPOBAHUS
OTJEJIbHBIX JIe-
MEHTOB TEXHHUYE-
CKHMX Y TEXHOJIOTH-
YECKUX CHUCTEM,
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3JIEMEHTOB CKUX M TEXHO- | THYECKUX MPOLIECCOB | OOBEKTOB, TEXHOJIO- TEXHUYECKUX 00b-
TEXHUYECKUX | JIOTUYECKUX OMOTEXHOJIOTMYECKO- | TMYECKHX MPOIIECCOB | E€KTOB, TEXHOJIOTU-
U TEXHOJIO- | CHCTeM,  TeX- | IO IPOU3BOJCTBA, HO | OMOTEXHOJOTMYECKO- | YECKUX IPOIECCOB
THYECKUX HUYECKUX 00b- | JIOIyCKaeT cylle- 'O MPOM3BOJICTBA, HO | OMOTEXHOJOTHYE-
CUCTEM, TeX- | €KTOB, TEXHO- | CTBEHHbIE OIIMOKHI JIOITYCKAaeT OTAEJIbHBIE | CKOr'O IIPOU3BOJ-
HUYECKHUX JIOTUYECKHUX [IpU UX pealln3aluu OLINOKH CTBa

00BEKTOB, IIPOLIECCOB

TEXHOJIOTU- OMOTEXHOJIO-

YECKUX IHpO- | THYECKOTO

LIECCOB  OMO- | MIPOU3BO/ICTBA

TEXHOJIOTH-

YECKOI0

IIPOU3BOJI-

CTBa

Bnaoeem He Bnageer JleMoHcTpHpyeT ya- JemoHcTpupyer Bna- | Bmageer — momHOM
HaBbIKaMU HaBbIKaMU CTUYHOE BJIaJICHUE JIeHUE CHUCTEMOI HaBBIKOB
MIPOEKTUPO- MPOEKTUPOBA- | HaBBIKAMH ITPOEKTHU- HaBbIKAMHU  IPOEKTU- | IPOEKTUPOBAHUSA
BaHMUS OT- HUSA OT/AEIb- pOBaHUA OTAEIbHBIX pPOBaHMSI  OTHAEIBHBIX | OTAEIBHBIX ane-
JIEIIbHBIX HBIX 3JIEMEH- JJIEMEHTOB TEXHUYE- | SJIEMEHTOB TEXHHUYE- | MEHTOB  TEXHUYe-
AIIEMEHTOB TOB TEXHUYE- CKHX U TEXHOJIOTUYE- | CKUX U TEXHOJOrMYe- | CKHUX U TEXHOJOIU-
TEXHUYECKUX | CKHUX M TEXHO- | CKHUX CUCTEM, TEXHH- | CKMX CHCTEM, TEXHH- | YECKHX CHUCTEM,
U TEXHOJIO- JIOTMYECKUX YECKUX OOBEKTOB, YECKHUX O00BEKTOB, | TEXHUYECKHX O00b-
TUYECKHUX CUCTEM, TEX- TEXHOJIOTMYECKHUX TEXHOJIOTMYECKHUX €KTOB, TEXHOJIOTH-
CUCTEM, T€X- | HUYECKUX 00b- | MPOIECCOB OMOTEXHO- | MPOLECCOB OMOTEXHO- | YECKHX MPOIECCOB
HUYECKHUX €KTOB, TEXHO- | JIOTMYECKOIO MPOU3- JIOTMYECKOTO  MPOU3- | OMOTEXHOJIOrHYe-
00BEKTOB, JIOTUYECKHUX BoJCTBa Jlomyckaer BOJCTBA, HO HMEET | CKOTO  MPOU3BOJ-
TEXHOJIOTH- IIPOLIECCOB CYLIECTBEHHbBIE 3aTpyJlHEHUsl MpHU OT- | CTBA

YECKUX Mpo- | OMOTEXHOJIO- OLIMOKY MpU OTBETaX | BeTaXx Ha BONPOC O

IIECCOB OMO- | THYECKOTO Ha BOIIPOCHI. peanusanuu

TEXHOJIOTH- IIPOU3BOJICTBA

YECKOI0

IIPOU3BOJI-

CTBa

ITK-5- Cnioco6eH 3KCIIyaTHPOBATh TEXHOJI0THYecKoe 000py/10BaHNe, BHINOJTHATH TEXHOJI0THYe-
CKHe ONepanyu, ynpaBJIsiTh OMOTEXHOJOrH4eCKHUMH NMPOLEeCCaMH, KOHTPOJIHPOBATH KOJIHYe-
CTBEHHbIC H Ka4YeCTBEHHbIE MOKA3aTeIH M0JIy4aeMOi NPOAYKIHHA

3Haem TEx-
HOJIOTHYe-
cKkoe 00opy-
JIOBaHUE,
CIIOCOOBI
KOHTpPONSL U
yIpaBICHUS

OMOTEXHOJIO-

He 3naer tex-
HOJIOTHYECKOC
obopyoBaHue,
CII0COOBI KOH-
TPOJIS U
yIpaBICHUS
OMOTEXHOJIO-
TUYCCKUMHN

3HaeT HEKOTOPBIE BU-
JIbl TEXHOJIOTUYECKOTO
000py10BaHUs U He-
KOTOpBIE CLIOCOOBI
KOHTPOJISl ! yTIpaBJie-
HUsl OMOTEXHOJIO0TnyYe-
CKHUMH TIPOIIECCaMH,
HO JIOIYCKaeT CyIe-

JlemoHCcTpHpyeT 3Ha-
HUE TEXHOJIOTMYECKOe
o0opyioBaHue, Cro-
cOOBI KOHTPOJIS U
yrpaBieHUs: OMOTeX-
HOJIOTHYECKUMH TPO-
eccamu, Kojaude-
CTBEHHBIC U KaJe-

HNwmeet nonnyto cu-
CTEMY 3HAaHUH O
TEXHOJOTHYECKOM
o0opyoBaHue,
croco0ax KoH-
TPOJI U yIIpaBJie-
HUSI OMOTEXHOJIO-
TUYECKUMH TIPO-
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TUYCCKUMH poIeccamu, CTBEHHBIC OIIMMOKU CTBEHHBIC IMOKA3aTC/IM | L[eCCaMU, KOJIMYe-
poIeccaMu, | KOJMYECTBEH- IIPH OTBETax Ha BO- MOJTy4aeMOM TMPOJYK- | CTBCHHBIC U Kaye-
KOJInye- HBIE U KaJe- IIPOCHI IIUH, HO JIOIyCKaeT CTBEHHEBIE ITOKa3a-
CTBEHHBIE W | CTBEHHBIE I10- OT/ACIBbHBIC OITHOKHU TEJIM TIOJy4aeMOM
KauyeCTBCH- Ka3aTelx Mo- POAYKIIUU
HbIE TIOKa3a- | Jy4yaeMoM
TEJH TIOTy4a- | MPOIYKIUU
eMonl  1po-
JTYKIAH
Ymeem ocy- | He ymeer | YactuaHo yMEET | YMEET OCYIIECTBIATh | YMEET OCYLIECTB-
LICCTBIIATh OCYIIECTBJIATh | OCYIIECTBISITH  OJKC- | OKCIUTyaTallMi®  OWO- | JIATh JKCILTyaTa-
JKCIUTyaTa- IKCIUTyaTallMI0 | IUTyaTaluio  OUOTEX- | TEXHOJOTMYECKOTO [UI0 OHOTEXHOJIO-
M0 OMoTEX- | OMOTEXHOJIO- HOJIOTUYECKOTO  000- | 000pynoBaHMUS, THYECKOro  o0opy-
HOJIOTHYE- THYECKOTO pyllOBaHMs, YIpaBile-| yIOpaBJIeHUs OHWOTEX- | JOBaHMs, YIpaBie-
CKOro  000- | o0opynoBaHus, | HUSI OMOTEXHOJIOTHYE- | HOJOTHUYECCKUMH TMpO- | HUsL ~ OHOTEXHOJIO-
pyJIOBaHUS, YIpaBICHUS CKHUMH  IpOLEcCaMH, | IIeCCaMH, HO JOIyCKa- | THYECKUMU po-
yrpaBieHuss | OMOTEXHOJIO- HO JOIyCKaeT Cylle-| eT OTAE/bHbIE OIIHO- | IeccaMu
OHMOTEXHOJIO- | THYECKUMHU CTBEHHBIE OIIHOKH | KU
THYECKUMH nporeccamu Ipy OTBETaX Ha BO-
nporeccamMmu pockl 00 WX peau-

3a1[uu
Bnaoeem He BianeeT | Biageer Hekotopeimu | Bnageer — Meromamu | Biageer meromamu
MeTodaMu MeTodaMu METOJIaMH  KOHTPOJIS | KOHTPOJSL — Tpolecca | KOHTPOJIs mpoliecca
KOHTPOJIS KOHTpOJISI IPO- | Mpollecca MPOU3BOA-| MPOU3BOJACTBA U TIO- | MPOU3BOACTBA u
nporiecca ecca TPOW3- | CTBA M TOJyYaeMOH | iydaeMoit MPOJYK- | IOMydaeMoi  Tpo-
TIPOM3BO/I- BOJICTBA W TIO- | MPOAYKIWUH, HO J0-| UM, HO 3aTPYJHSCTCS | JTyKITUH
CTBa M TOJYy- | JIy4aeMOU MMyCKaeT CYIIECTBEH- | MPU OTBETaX Ha HEKO-
qaeMoW TMpo- | IPOIYKIIUU HbIC OITMOKU TIPH OT- | TOPBIE BOMPOCHI O UX

TYKIH

BETaxX Ha BOIPOCHI 00
WX JKCILTyaTaluu

peanu3anuu

18




7.3. OueHo4YHbIe CpeIcTBA

Texymui KOHTPOJIb 3HAHUHN

HaumenoBanmue IIpeacrasienue
Ne OLEHOUHOr0 Kpartkasi xapakTepucTHKa OLIEHOYHOT0 OLIEHOYHOTO Cpe-
oC cpeacTa cpeacrea crBa B ®OC
CpencTBO KOHTPOJISl, OPraHU30BaHHOE Kak
crienMaigbHas Oecefa IeJarorndeckoro pa-
VYerHblii onpoc cobe- [00THHKA ¢ 00yYaroIIMMCsl Ha TEMbI, CBSI3aH- TeMbL 1o
1 ceZl0BaHue, HbIC C U3Y4aeMOW AMCLMIUIMHOW, U paccyu-
. pazzienam JUCIUILUIUHBI
(YO) TaHHOE Ha BBISICHEHHE OO0bema 3HaHHU 00y-
YJAIOIIETOCs 0 ONPECICHHOMY pa3/eny, Te-
Me, IpobJIeMe U T.1I.
KOHEUHBI IPOMYKT, IOIYy4YaeMbIi B pe-
3yJbTaTe IUJIAHUPOBAHUS U  BBIIOJHEHUS
2 KypcoBoii poexT  [kommekca y4eOHBIX u | TeMbl UHIUBH Ty AJIBHBIX
(KIT) HnccienoBaTeabckux 3amanuii.  Ilo3Boiser KYPCOBBIX ITPOEKTOB
OLICHUTh YMEHHsI 0OYyYaroIIMXCsi CaMOCTOsI-
TETbHO KOHCTPYHUPOBAaTh CBOM 3HAHUS B
Tembl Mo pasaejaamM TMCHUILIMHBI
JJIS1 IPOBe/ICHUs] YCTHOTO ONMPOoca (TeKylero KOHTPOJIs)
Tema 1.
1. [IpuHIIMNIUATBLHAS TEXHOJIOTUYECKasi cXxeMa OMOTEXHOJIOTHUECKUX MPOU3-
BOJICTB U
2. OCHOBHBIE THITBI IIPOLIECCOB U almapaToB OMOTEXHOJOTHICCKUM TTPOU3-
BOJICTB.

JIOTUYECKOI'0 MPOU3BOACTBA
1. HaznaueHue u CyurHoCTh Mpoliecca CTEPUIN3aui 000py0BaHUS U MMHUTa-
TEJIbHON CpEJIbl.

Tema 2. Ilpouecchbl M annapaThl NOATOTOBUTEIbHOM CTAAUM OMOTEXHO-

2. XapaKTepucTuKa mpolecca U 000pyJdOBaHUS sl TIOATOTOBKU TBEPIBIX

MUATATENbHBIX cpel. MeToabsl M YCTpOMCTBA ISl TEPMETH3ALMM anmaparypsl U
KOMMYHUKAaIUH.
3. Hacocbl, BO3yX0/1yBKH M KOMITPECCOPBI JUIsl TIEPEMEILIEHUE Tra30B U JKU/-
KOCTEH 1o TpyOoImpoBoaam.

Tema 3.0cHoBHOE 000py10BaHMe ISl BBIPAIMBAHUA U ()epMEHTALIH
1. buoxumMuyeckue, XUMUYECKre U (PU3NKO-XUMHUUECKHE POIIECChI, TPOTe-
Karolye B OMopeakTopax.
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2.IIporiecchl TOBEPXHOCTHOTO U IITyOMHHOTO KYJIbTUBUPOBAHUSI MUKPOOPTa-
HU3MOB. IX 0COOCHHOCTH, TOCTOMHCTBA M HEIOCTATKHU.

Tema 4. AnnapatypHoe ogopMIIeHHE IPOLECCOB Pa3AeeHUs H OYUCTKHU
MPOAYKTOB OHOTEXHOJIOIMYECKUX NPOU3BOACTB.

1. buoxumunyeckue, XUMHYECKHE U (PU3UKO-XUMHUECKHE TPOLIECCHI, TPOTE-
KAIOIINE HAa CTAUAX BBIIEIECHUS U OYUCTKH LIEJIEBOrO MPOIYKTA.

2. AnnapatypHoe oopmiieHHE MpoLecca OTAeIeHHEe OMOMAcChl U3 pacTBO-
poB

Tema 5.000pynoBanue sl XpaHeHHs, TPAHCIOPTHPOBKH TIOTOBOIO
MPOAYKTA OMOTEXHOJIOIMYECKHUX MPOU3BOIACTB

1. ObopynoBanue 1151 GaCOBKU U YITAKOBKHU TOTOBOM MPOIYKIIHH.
Bonpocsl 119 caMOCTOATEIBLHOM MOATOTOBKH K YK3aMeHY

1.TunoBast cxeMa ¥ OCHOBHbBIE CTaANN OMOTEXHOJOTUYECKHUX TPOU3BOJICTB

2.000pynoBaHue i U3MEIbYEHUSI ChIPbs Ul OMOTEXHOJIOTHYECKHUX IPO-
1eccoB. [Ipumepsl KOHCTPYKIMHI JPOOUIIOK.

3. OGopynoBaHue Jyist U3MEIbUEHUS ChIPbs U1 OMOTEXHOJIOTMUECKUX TPO-
1eccoB. IIpuMepbl KOHCTPYKIMIA 1€3UHTETPATOPOB

4. KoHCTpyKIMHY annapaToB i Ipy0o0il OUMCTKU T'a30B: HUKIOHBI U MacIs-
HbIE PUIBTPHI

5. MeTonka pacueTa HMKIOHOB /IS YJIaBJIMBAaHUS TOTOBOI'O MPOAYKTA IO-
clie CyIIMIOK (THEBMOTPAHCIOPTA)

6.[TogroroBuTenpHas cramus mpous3BojacTBa. OumcTka Bo3ayxa. OUIbTPhI
KOHCTpPYKIMU «JIaik», METOAMKA pacyerTa.

. IloaroToBUTENbHAS CTAIUsI OMOTEXHOJOTHUECKOTO ITpon3BojicTBa. CTepu-
au3anus TBepabIX cpea. KoHCTpyKIus J€HTOYHO-KOHBEUEPHBIX CTEPUIIN3ATOPOB.

8. Meroanka pacuera KOJIMYECTBA Mapa, MOAaBaeMOro Ha CTEPUITH3AIIHIO
TBEPJBIX MUTATENBHBIX Cpell (Ha mpuMepe oTpyoeit).

9. Terio0OMEHHUKY JJIs1 HAarpeBa U OXJIAXICHUS MUTaTeNbHbIX cpel. Kon-
CTPYKLUSI M1 METOAMKA pacyeTa CIUPaIbHOrO TEIMII000MEHHUKA.

10. TemmooOMEHHUKH JIJIsl HATPEBA U OXJIAXKICHUS MUTATEIbHBIX cpel. Kon-
CTPYKLIMS 1 METOJMKA pacyeTa MJIaCTUHYATOr0 TeII00OMEHHHUKA.

11. TennooOMEHHUKH JJIsl HArpeBa U OXJIAXICHUsI MUTaTeIbHBIX cpell. Kon-
CTPYKLIMSI 1 METOJMKA pacyeTa KOKyXoTpyOyaToro TemiooOMEHHHKA.

12. Knaccuduxanuss 000pyIoBaHUs ISl KyJbTUBUPOBAHUS MUKPOOpPTaHU3-
MOB Ha TBEPJAbIX MUTATENbHbIX cpefax. KOHCTpYKIMK pacTUTENbHBIX KaMep C ro-
PHU30HTAIBHO U BEPTUKAIBHO PACHOJIOKEHHBIMU KIOBETaMU. JJOCTOMHCTBA U HEIO0-
CTaTKH.

13. KoHCTpyKITHSi KOHBEHEPHOW PACTUTEIILHONW YCTaHOBKH JIJISi TIOBEPXHOCT-
HOTO BBIPAILMBAHUS KYJIBTYD.

14. KOHCTpPYKIIMM KOJIOHHBIX anmnapaToB ISl BBIPAIIMBAHUS MUKpPOOPraHU3-
MOB Ha TBEPJbIX MUTATEIBHBIX cpefax. VX TOCTOMHCTBA U HETOCTATKH.

15. KoHCTpYKIIMM pacTUTEIbHBIX YCTAHOBOK OapabanHOro tuma. JlocTouH-
CTBa U HEJOCTATKH.
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16. KoHcTpykiuu pepMEHTEPOB C MepEeMEIIMBAIOIIMME yCTporcTBaMu. J[o-
CTOMHCTBA M HEJOCTaTKU. MeTouKa pacueTa.

17. KoncTpykuuu (cxembl) OMOPEAKTOPOB € pa3InIHBIMU METOAAMH MO
BOJIa PHEpPruu. JJoCTOMHCTBA U HETOCTATKHU.

18. Konctpykuuu 6ap6oTaxHbix pepmertepon. Tumsl 6apbotepos. Pacuer
MOIIIHOCTH THEBMATUYECKOTO MEePEMEITUBAHMUS.

19. Tlpumenenue MeTO/1a BhIMIApUBAHUS JIJIs1 KOHIICHTPUPOBAHUS MPOLYKTOB
onocuHTe3a. [IpruMepsl KOHCTPYKIHN anmapaToB, METOJMKA pacyeTa.

20. MeTozpl CylIkKM  MPOTYKTOB OMOTEXHOJIOTUYECUKX IPOU3BOACTB. [Ipu-
Mepbl KOHCTPYKIUN PACTIBLTUTEIBHBIX M BAKYYMHBIX CYIIUJIOK.

21. TIpumepsl KOHCTpYKLIUN 6apOOTa)HO-IpIUPTHBIX hepmenTepos. Jlo-
CTOMHCTBA U HEJIOCTATKHU.

22. Metoabl 00paTHOTO 0cMOca U yIbTpaduIbTpallMi B OMOTEXHOJIOTHH.
[Ipumepsl KOHCTPYKIUI U METOJIMKH O00pa 000pyJ0BaHUS!.

23. Meroab! pazaenenus xXuIKocTu u ouomaccsl. Ounbrpanus. Konerpyk-
1uu 6apabanHbIX GUILTPOB. MeTouKka pacyera.

24, MeTopl pa3ieneHus )KUIKOCTH U Onomaccel. @uprparus. KoHcTpyk-
UM paMHBIX GUIBTPOB. MeTonuka pacyera.

25. Mertopsl pa3aeneHus KUIKOCTH U OnoMacchl. LlenTpodyrupoBanue.
[Tpumepsl kKoHCTpYKIME. Pacuer akTopa paszaeneHus.

26. Metoapl peryarpoBaHus MeHOOOpa3oBaHUs B pepMEHTEpax.

27. MexaHuveckre METO bl IeHoTalieHus B pepmentepax. [lpumepst koH-
CTPYKUUH YCTPONCTB /JIsl HEHOTAIICHUS.

28. dotobuopeakropa. Ob6nacTh npuMeHeHs. BapuaHThl KOHCTPYKITHIA.

29. Kputepuu BbIOOpa U orieHKa 3P PeKTuBHOCTH PabOTHI OMOpEeaKTopa.
BnusiHue ycioBuii KyTbTUBHPOBAHUS HA TEIUIOBBIICIICHHUE.

30. MeTob! OTICHKM MacCOOOMEHHBIX XapaKTepucThkK pepmenTepon. Omnpe-
JIeJIeHre Maccolepeay KUCIopo/ia B rpoiecce a3poOHo (hepMeHTaluu.

31. MeToauka oneHKH TermoBoro 3¢ dexra mporecca hepMEHTAIHH.

32. Tlpumepsl KOHCTPYKIUI MeIanoK st pepMeHTepoB. MeToAb! YIIIOT-
HEHUsI BaJIOB (DEPMEHTEPOB.

33. DnekTpoauanu3Has yCTaHOBKA JJIsi OUUCTKU pacTBOpoB. OOIacTh npu-
MEHEHHSI.

34. TlpumMepsl KOHCTPYKITUH Ta3MUPTHBIX pepMeHTEpOB. JlocTonHCTBA U He-
JIOCTATKH.

35. Meronpl pasneneHus XUAKOCTH U Ouomacchl. [Iporeccrl dioranuu u
bnokynsuuu. O6opynoBanue. JIOCTOMHCTBA U HEJTOCTATKH.

36. Metoasl BbIACICHUS 1I€JIEBOT0 MPOAYKTa U3 pacTBOPOB. OcaxkaeHue u
AKCTpakLMs. AnmapatypHoe opopmieHue. JJoCTOMHCTBA U HEOCTATKH.

37. MeToibI BBIJICTICHUS 1IEJIEBOTO TPOYKTa M3 PACTBOPOB: HOHHBIN 0OMEH
U KpucTayumzaius. AnmapatypHoe opopmieHre. JlOCTOMHCTBA U HEAOCTATKH.
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38. Metonas! pa3aeneHus KUIKOCTH 1 buomacchl. [Iporecenl cemapuposa-
Hue. AnmnapatypHoe oopmiieHue. JJocTOnHCTBA U HEJOCTATKH.

39. Hacocwl. MeTonuka moagbopa obopynoBanus. BecmomorarensHoe 060py-
nosanue. [lepemernienne xxuakocTeil Mo TpyoonpoBoaaMm.

40. BosmyxomyBku B KOMIIpeccopbl. MeToaunku moadopa 000pya0BaHuUs.
Bcnomorarensnoe o6opynoBanue. IlepemernieHre ra3os mo TpyoonpoBoaam.

le/lMepr IKZAaMCHAIIMOHHbBIX OMJ1eTOB

MUHUCTEPCTBO O5PA30OBAHUS POCCCUNCKOU ®EIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE YUYPEX/JIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOEO OBPA30OBAHIN A
MOCKOBCKHW NOJUTEXHUYECKU YHUBEPCUTET
DakynbTET XMMHUYECKOU TEXHOJIOTUU U OMOTEXHOJIOTUH, Kapeapa « XuMOnoTex»

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

Oo6pazoBarenbHas nporpamma 19.03.01
Kypc 3, cemectp 6

buner Ne 1
1. TIpumepsl KOHCTpYKIMM OapOoTaxkHbIX depmenTepoB. Tumbl 6apdboTepos. Pac-
YEeT MOIIHOCTH THEBMAaTUYECKOIO NTEPEMEITUBAHUS.
2.Metoauka pacyeTa [IUKJIOHOB JIsl yJIaBIMBaHUS TOTOBOTO MPOIYKTa (IPOKKEN)
MOCJI€ MTHEBMOTPAHCIIOPTA.

YTBepxkaeHo Ha 3acenanuu kadeapsl Xumbrnorex
ITpoTokos Ne oT 2021

3aBenyrommii kageapoit Xumbnotex
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MMHHCTEPCTBO OBPA30BAHMS POCCCUMCKON ®EJIEPALIMM
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE YUYPEXJIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOEO OBPA30OBAHIMA

MOCKOBCKU MNOJUTEXHUYECKU YHUBEPCUTET
dakyIbTeT XMMUYECKOM TEXHOJIOTUU U OMOTEXHOJIOTHH, Kadeapa « XuMOHOTeX»

I[I/ICHI/IHJII/IHEI «Hpoueccm H aIlaparTsl OMOTEXHOJIOTUYSCKUX IMPpOU3BOACTB»

OopazoBarenbHas nporpamma 19.03.01
Kypc 3, cemectp 6

bunet Ne 2
1. Knaccudukanusa oOopyaoBaHus IS KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB
Ha TBEPJAbIX MUTATENbHBIX cpefax. KOHCTpyKIMU pacTUTENbHBIX KaMep.
2. TennooOMEHHMKH Ui HarpeBa U OXJIAXACHHUS MHUTATeIbHBIX cpea. KoH-
CTPYKLHS U METOAMKA pacyeTa KOXKyXoTpyOduaToro Termjio0OMEHHHUKA.
VYTBep:kIeHO Ha 3aceqanuu kadeapsl Xumbrorex

ITpoTokos Ne oT 2021

3aBenyromuii kadeapoit Xumbrorex
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Bapuant Ne 1
3a/1aHHsI HA KypCOBOM MTPOEKT MO JUCLHUTIIINHE
«IIpomecchl u anmaparbl OMOTEXHOJIOTMYECKUNA ITPOU3BOJICTBY
Paccuurars 1 nonoOparh CTaHIAPTU3HMPOBAHHBINA TEIJIOOOMEHHUK, BKIOYEHHBIN B YCTAHOBKY HENPEPHIBHOTO HarpeBa (OXJIAXKICHMS) KUIKUX CPEl
nist 06paboTku G KI/4 pacTBOpa BEIECTBA, COIACPKAIIETO B3BENIeHHbIe yacTuibl. HauanbHas Temreparypa pactsopa ti °C, koneunas - to °C. Jlomy-

CTHMBbIE TIOTEPH JaBleHUs paboyeil cpenbl B Termmooomennuke P [la. JlaBnenue pabodei cpelpl B COCTOSHUU TerioooMeHa p [la. Onpenenuts Tom-
[IMHY CTEHKH KOpITyca amnmapara.

Ne papuanra | HasHauenwue v THII anmapara Gx1073, xr/a t; °C t, °C pxl 07>, Ia. Px107° Ila | PaGouas cpe-
Ja

11 XonomwibHuK | CrimpambHBINA 30 90 40 15 0,2 OTHIOBBIN
CIHPT

1.2 XonomunbHuk | KoxxyxoTpyOuatsiii 16 100 35 3,0 0,25 MeruiioBbiit
CIUPT

1.3 Harpesatens | IlmactuHuaThlif 7 2 90 18 0,3 OpyKTOBBIH
cok (2%)

14 HarpeBarenr | [ImactuHvaThiit 5 23 85 12 0,25 TomarHbi
cok (10%)

15 HarpeBarens | KoxyxorpyOuatsiii 7 20 70 1,2 0,12 Bona

1.6 XonoaunbHuk | CriupajibHbII 40 70 20 1,6 0,3 JInmonHas
KHCIIOTa

I'padpuueckas yacTb: oOuwmii Bua — 1 1., y3iel annapara — 1 1.

Jlumepamypa
1. Mamunsl 1 anmapatsl XuMudeckux nmpousBoacts/ [Ton pen. YepHoosuibckoro — M.: MammHocTpoenue, 1975. — 456 c.
2. MamvHbl ¥ anmaparhl XAMHYECKUX MPOU3BOJCTB: puMepbl U 3aaau. / [Tox pen. B.H. CokonoBa _ JI.: Mamunoctpoenue, 1982. — 384 c.

3. A.C. Tumonun OCHOBBI KOHCTPYMPOBaHHS U pacdeTa XMMHUKO-TEXHOJIOTHYecKoro o6opynosanus: CrpaBounuk — Kamyra: usz. H. Boukapesolii,
T.2,2002. - 1028 c.
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BapuanTt Ne 2

3aJaHuA Ha KprOBOﬁ IIPOCKT I10 JUCHHUIIIINHC

«IIpomecchl 1 anmaparbl OMOTEXHOJIOTMYECKHUIA ITPOU3BOJICTBY

Paccunrare u momoOpaTh eMKOCTh (OMOPEaKTOp) ¢ MePEMEIIMBAOIINM YCTPOHCTBOM 3aJaHHOTO 00beMa. PaccunTarh nmepemMennBaroInee yCTpoicTBO

U 11000paTh K HEMY MOTOP-PELYKTOP 1O UCXOJHBIM JAaHHBIM, IPUBEIECHHBIM B Tabiuue. PaccuuTaTh TonmuHy creHku anmnapara. Cpena B anmnapare

HC KOPPO3HMOHHAA, HC B3PbIBOOIIaCHAs.

No V, m® P, MIla C % o, MM Doy K&/M® Py K2/M® ux 103, Tun mewanxu
Ilaxc

2.1 8,0 0,2 55 1,0 1300 5700 15 TypOunnas
OTKPBITOT'O THUIIA

2.2 3,0 0,15 45 0,1 980 2300 4,6 Tpexnonacraas

2.3 45 0,3 70 2,0 900 1400 3,3 TypOunnas
3aKpI)ITOFO THUIIA

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

2.5 5,0 0,25 30 0,7 1100 1500 1,8 Typ6unnas ot-
KpBITOFO THUIIA

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

O6o3Hauenus: V — HOMMHAIBHBIN 00BeM cocy/ia; P — naBneHue B anmapare; ¢ — KOHIIEHTpAIUs TBEpIoH a3kl B anmapaTte; ¢ — pa3Mep TBEpAbIX ya-

CTUIl; Px — INIOTHOCTDb XXUJAKOCTH; Pr - IJIOTHOCTH TBCPAbIX YaCTHII,

W - BA3KOCTBh X XUAKOCTH

I'paduueckas yacTb: o61mmii Bug — 1 7., y3nsl annapara — 1 1.
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Jlumepamypa
1. Mamunsl 1 anmaparsl XuMuueckux mpousBoAcTs/ [lox pen. YepnoOsimsckoro — M.: MammHocTtpoenue, 1975. — 456 c.
2. MaiuuHsl ¥ anmaparsl XAMAYECKUX IPOU3BOCTB: puMeps! U 3anaun. / [Tox pen. B.H. CokonoBa _ JI.: MammHocTpoenue, 1982. — 384 c.

3. A.C. Tumonun OCHOBBI KOHCTPYHPOBAHHUS U pacueTa XUMHKO-TEXHOJIOTHIECKOT0 o0opyaoBanus: CrnipaBounuk — Kamyra: u3za. H. boukapeBoid,
T.2,2002. - 1028 c.

3amanue No3
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Paccunrtate 1 mono0path NUKIOH (TPYHIOBOW IIUKIIOH) 3aJaHHON MPOU3BOAUTEILHOCTH JUJISl pa3rpy3Ku MOCIE CUCTEMBI ITHEB-
MOTPAHCIOPTA LEJIEBBIX MPOAYKTOB OTAEICHUS CYIIKU B IPOM3BOJCTBE APOXOKEH (MM OE€IKOBO-BUTAMUHHBIX KOHIIEHTPATOB)

10 MCXOJIHBIM JJaHHBIM, TTPUBEICHHBIM B Ta0auiax Nel u No2.

O6o3HaueHus: V - 00beMHBIN pacxo ra3oB (P HOPMAJIBHBIX YCIOBUSIX); t — TeMIlepaTypa ra3oB; P — paspexeHue nepea MUKIOHOM; Z — KOHLICHTPAIMs MbUTA Ha
BXOJI€ B IUKJIOH; dm — MEIMAHHBIN AUAMETp YacCTHUI] IbUIH; 126, — cpeJHeKBaIpaTHYHOE OTKJIOHEHHE Pa3MEepOB YacTHIl BUIH; 120, - CpeaHeKBaipaTHIHOE OTKIIOHE-
HHUE B QYHKIWH pacripeesieHns GpakuuOHHBIX KO3()(OUIHEHTOB yIaBIuBaHUs YaCTHIL; Py — INIOTHOCTH MBUIH; 1] — 3()()EKTUBHOCTD NbUICYIaBINBAHHUA.
I'pacdmueckas wacTs: oOmwii Bug — 1 7.

Tabnunua Nel MapameTpbl rasos
Ne sapu- V, um/u t, °C P, I1a 7, Pabouas cpeoa
anma He MeHee

3.1 12000 95 -100 0,95 KopMmoBbie apoxiku

3.2 8000 60 - 160 0,96 KopmoBoit aHTHOHOTHK

3.3 10000 80 -200 0,96 KopmoBsie apoxoku

3.4 30000 75 -100 0,95 KopMoBoli aHTHOMOTHK

3.5 25000 85 -150 0,94 KopmoBsie apoxoku

3.6 51000 80 -280 0,97 KopmoBoit aHTHOMOTHK

Tabnunua Ne2  MapameTpsbl NbIn

Ne BapuanTa Z, v/um’ dm, MKM lgo, lgoy, Pa, KT/M>
3.1 150 20 0,30 0,32 5700
3.2 200 15 0,35 0,36 5400
33 250 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'paduyeckas yacTb: o6mmii Bua — 1 7., y3nsl annapara — 1 1.

Jlureparypa:
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CripaBo4YHUK 10 TbIIE- ¥ 3070ynaBnuBanuio. [Tox obur. pen. A.A. Pycanosa. M., Dueproaromusnar, 1983.
Bamsnoepr A.1O., Hukonaiikuna H.E. «IIpoteccs! 1 anmapatsl 3aIIMThI OKpYKaroIieH cpesl. 3ammra armochepsn» M., MI'YUD, 2008.

A.C. TumonuH OCHOBBI KOHCTPYHPOBAHUSI U PacueTa XUMHKO-TEXHOJIOTHYeCKOro o0opyaoBanus: CripaBounuk — Kamyra: u3a. H. boukapeBoid,
1.2,2002. — 1028 c.

Amnppuanos E.W., Banpnoepr A.1O. «OnTuMu3zanust pemeHuii 1o CyXxoMy OTBOJY IIBIJIM U3 Fa300YUCTHBIX alllapaToB. XMMUYECKOE U HepTerazoBoe Maliu-
HOcTpoeHue», 1998, Ne7, c. 44-46.
5. A.C. Tumonun OCHOBBI KOHCTPYHPOBAHMS ¥ pacyeTa XMMHUKO-TEXHOJIOIHUeCKoro obopynosanus: Crnpasounuk — Kanyra: usza. H. Boukapesoi,

1.2,2002. - 1028 c.

3amanue Ned
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PaccumnTtath n CIIPOCKTUPOBATDH BBICOKOCKOpOCTHOfI BOJIOKHHUCTBIM TYMaHOYJIOBUTCIIb JJISI OYUCTKH I'a30B (BOSI[YXa) oT
aspo30Ji € 3(1)(1)CKTI/IBHOCTI>IO YJIaBJIMBAHUA KAIICJIb TYMaHa HC HUKC 0,95 Ha OCHOBAHHH NAHHBLIX, IIPUBCICHHBIX B Ta6JII/IHe.

O0o03HaYeHHUS: V — 00bEMHBIH PacXxo/l ra30B P HOPMAILHBIX YCIOBHUSX; P — a0COMOTHOE JaBIICHUE a30B IIEPe]l TYMaHOYJIOBHTENEM; t -
TeMIiepaTypa ra3oB; dm - MeAMaHHBII JUaMeTp Kanelb TyMaHa; 1gox — CpeIHeKBaIpaTHYHOE OTKIIOHEHHE Pa3MEPOB Kallellb; Px - INIOTHOCTb Karleb; Z

- KOHIICHTpAl W KaIllejib TYMaHa Ha BXO€ B TYMAHOYJIOBHUTCJIb, lgG n — CTaHAAPTHOC OTKJIOHCHHC B (I)YHKL[I/II/I pacipeaciIiCHuA (1)p8.KI_II/IOHHOI>'I 3(1)(1)61('
THUBHOCTHU

Tabmuma Nel  IlapameTpbl ABIMOBBIX T'a30B

Ne sapu- V, um/u t, °C dm, MrM Igo, lgon Puy KIM® | Z, me/m® Hopucmocmo | d ,, mrm
anma purvmpa,
ml 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'paduyeckas yacTb: o6mmii Bua — 1 71., y3misl anmapara — 1 1.
Jlureparypa :
1. CnpaBo4HUK MO TbIIE- U 30510y1aBnuBanuto. [1ox oomr. pea. A.A. PycanoBa. M., Dueproaromusnar, 1983r.
2. Bampnoepr A.1O., Hukonaiikuna H.E. «IIporeccsl i anmapatsl 3alUThI OKpysKaroteid cpessl. 3ammra atMochepsn M., MI'YUD, 2004 .

3. Bampabepr A.1O., Momkun A.A., Kamenuukos U.I". «O0pa3oBanue TyMaHOB M KaIuleyJIaBIMBaHUE B cUCTeMax 04UCTKU razoB» OAO «HUO-
I'A3», M., 2003r.
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4, A.C. Tumonna OCHOBBI KOHCTPYHPOBAHHUS M paciyeTa XMMUKO-TEXHOJIOTHUYecKoro obopynoBanus: CrnpaBounuk — Kamyra: uza. H. boukapeBoi,
1.2,2002. - 1028 c.
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