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K ocHOBHBIM mensiMm ocBoeHUsl aucuuIuInHbl «lIporeccsl u annmaparbl OMOTEXHO-
JIOTUYECKUX MPOU3BOACTBY» CIEAYET OTHECTH:

- IOATOTOBKA CTYJIEHTOB K PEIICHUIO MHKEHEPHBIX U ITPOU3BOJACTBEHHBIX BOIIPOCOB
OMOTEXHOJOTMYECKON OTPACIM B KOMILUIEKCE C €€ JOCTHKEHUSIMU U BO3MOKHBIMU TEXHO-
JIOTUYECKUMHU PEIICHUSIMH, a TAKKE 3KOJOTMYECKUM MpodieMaM OMOTEXHOJIOTHUH,

- (opMHpOBaHUE Y CTYJEHTOB 3HAHUN U MPAKTUYECKUX HABBIKOB MO SKCIUTyaTalluu
TEXHOJOTUYECKOTO 000PYI0BaHUS.

K ocHoBHBIM 3a1auam ocBoeHUs TUCHUILIMHBL «IIporiecchl u anmapaThl OMOTEXHO-
JIOTUYECKUX MPOU3BOACTBY» CIEAYET OTHECTH:

- O3HAKOMJICHHE C OCHOBHBIMH IPOIIECCAMM, ammapaTaMyd U 00OpyJ0BaHUEM OHO-
TEXHOJIOTUYECKON OTPaciu;

- TpuoOpeTeHre CTYJICHTaMU 3HAHUW Ha3HAYEHUs, MPUHIINIA JEHCTBUS U YCTPO-
CTBa aImapaToB U 000PyI0BaHUS B OMOTEXHOJIOTHH;

- MPAKTUYECKOE 3aKPEIUICHHE TOJYYCHHBIX 3HAHUM B 00JIaCTH ammapaTypHOTO
oopMIICHUST OMOTEXHOJIOTUYECKUX TTPOIIECCOB.

[TomyueHHble Ha €e OCHOBE 3HaHUs 00ECTICUMBAIOT B JalIbHEHIIIEM Oosiee rTyOoKyHO
MOJTOTOBKY CTYJI€HTa IO JIt000H M3 BHIOPAHHBIX UM JUCIMIUIMH CHEIUATN3AIUN CTICIH-
anpHOCTH "buorexHonorus".

OOyueHue no AUCIUIUIMHE HanpasaeHo Ha GOpMHUpPOBaHUE Y OOYHAIOIINX CIEIY-

TOIIMX KOMIIETEHIIHIA.

Koa n HauMeHOBaHME KOM-

NeTeHINH KoMIeTeHUUun

I/IHZ[HKaTOpr JIOCTHKEHM ST KOMIIeTeHIIH i

OIIK-4

CnocoOGHOCTh  TIPOCK-
TUPOBATh  OTACIbHBIC
DJIEMEHTBI  TEXHHWYe-

CKUX M TEXHOJIOrnJe-
CKUX CHCTEM, TEXHUYE-
CKHUX OOBEKTOB, TEXHO-
JIOTHYECKHUX TPOIIECCOB
OMOTEXHOJIOTHYECKOIO
MPOM3BOJICTBA HA OC-
HOBE NpHUMEHEHHUs Oa-
30BBIX WH)KCHEPHBIX M

3naem 06a30BbIe DJIEMEHTHI TEXHUYCCKUX U TEXHOJOTHUYSCKUX
CUCTEM, TCXHHUYCCKUX 06T)CKTOB, TCXHOJIOTMYCCKUX IIPpOnCC-
COB OMOTEXHOJIOTUYECKOTO IMPpONU3BOJACTBA

Ymeem IIPUMCHATDH 0a3oBbIE HHXCHCPHBIC WM TCXHOJIOIMYC-
CKUC 3HaHUA OJIA IIPOCKTHPOBAHHUA OTIACIBbHBIX 3JICMCHTOB
TCXHHUYCCKUX N TCXHOJOIHYCCKHUX CHCTCM, TCXHHYCCKHNX 00B-
CKTOB, TCXHOJIOTHYCCKHUX IIPOLCCCOB OHMOTEXHOJIOTHYSCKOTO

MIPOU3BOJICTBA

Bnaoeem wnaBbikamu IMPOCKTUPOBAHNA OTACIBbHBIX 3JICMCHTOB
TCXHHNYCCKUX N TCXHOJOIHNYCCKHUX CHCTCM, TCXHHYCCKHNX 00b-
CKTOB, TCXHOJIOTHYCCKHUX IIPOLCCCOB OMOTEXHOJIOTHYECKOIO

TEXHOJIOI'NMYECCKNX 3HAaA- MIPOU3BOJCTBA
1305071
OIIK-5 3naem TexHOJIOrMYECKOe 000pyaOBaHUE, CIIOCOOBI KOHTPOJIS

CnocoOGHOCTh  3KCILTY-

U yIIpaBJICHUA OHMOTEXHOJIOTHYESCKUMH mponcccaMu, KOJINYC-

4




aTHpPOBAaTh TEXHOJOTH-
4eckoe 000pyaoBaHUE,
BBIMIOJTHATh ~ TEXHOJIO-
THYECKUEe  OIepalui,
yOpaBiIATh OMOTEXHO-
JIOTUYECKUMHU TpolLiec-
cam#, KOHTPOJIMPOBAThH
KOJIMYECTBCHHBIE U Ka-
YeCTBEHHbIE IOKa3aTe-
JU  MOJy4yaeMoil mpo-
TYKIAA

CTBEHHBIE M KaYECTBEHHBIE MOKA3aTEIN MOJy4aeMOU MPOayK-
101207

Ymeem ocymiecTBIATh 3KCIUTyaTalUi0 OMOTEXHOJIOTUYECKOTO
000pyIOBaHUs, YIPaBICHUS] OMOTEXHOJOTMYECKUMH MPOIIEC-
caMu

Bnaoeem meronamu KOHTPOJIS Ipoliecca MPOU3BOACTBA U I10-
Jy4aeMOU MPOAYKIIUU

2.MecTO IMCHUIUIMHBI B CTPYKTYpe OakajiaBpuara
Huctumunna «[Ipoteccsl u anmapatsl OMOTEXHOJOTUYECKUX MTPOU3BOICTBY
OTHOCHUTCSI K YMCIIy TPO(EeCCHOHATBHBIX yUeOHBIX AUCIUIUIMH 0a3oBoi yacTu bioka 1.1
«Iucuunnuael (MOIYIN)» MPOrpaMMbl OakanaBpuara.
HucuunnuHa «IIporneccsl u anmapaTsl OMOTEXHOJOTUYECKUX MPOU3BOJCTBY B3au-

MOCBs3dHa JIOTHUYCCKU U COACPIKATCIIBHO-MCTOAUYCCKH CO CIICAYIOIIUMU AUCHUILNIMHAMHU

" IIpaKTHKaMH OOII: «HpOMBIHIJ'IGHHa}I 6I/IOT€XHOJIOFI/I$I», «OCHOBBI TEXHOJIOTUYECKUX
ImpouecccoB», «HpOGKTI/IpOBaHI/IG TEXHOJOTMYECKUX JTUHUM.

3. CTpyKTypa M cojep:KaHue TUCIHINIUHbI
OO6mass TPyJI0EMKOCTh JTUCIMIUIMHBI COCTaBIISCT S 3a4eTHBIX eauHuIlbl, T.e. 180

AKaJCMHNYCCKHUX 9aCOB.

3.1. Buabl yueOHO0ii padoThl H TPYA0EMKOCTh

Ne . KoanuecTBo CemecTpbl
Bup yueOHoii padoThI

n/n 4acoB

1 | AyauTopHble 3aHATHA 90 6

B tom uucne:

1.1 | Jlekuun 36 6
1.2 | CemuHapckue/pakTHUECKUE 3aHATUS 18 6
1.3 | JJabopaTopHbIe 3aHATHS 36 6

2 | CamocTosiTeqibHAs padoTa 90 6

3 | IIpoMe:xkyTOUYHAsi aTTeCTAIIUA 6




3K3aMCH

HToro

180

3.2. Temaru4ecKuin

IJIAH U3YYCHUS TUCHHUIIIHHbI

n/n

Pa3nenanl/TeMbl

JUCIUILIIMHBI

TpyaoeMKoCTb, 4ac

Bcero

AynuTopHas padoTa

Jlexkniun

CemunHapckue/
MPAKTUYCCKHE 3a-
HATHS
JlabopaTopHbIe
3aHATHUS

IIpakTuueckas

IOArOTOBKaA

CamocTrosiTenbHAS pa-
oora

Pasznen 1. BBeaenue

Tema 1. ITpeamer v 3agauu Kypca.
CBs13b C IPYTUMH JUCITUTITIHHAMUA
Tema 2. ITpuHuMnuanbHas TEXHOJIOTH-
yecKas cxeMa OMOTEXHOJOTHYECKHUX
MIPOU3BO/ICTB, €€ amnmapaTrypHoe
odopmIieHHE.

Pazgen 2. Ilpouecchl M anmaparsbl
NOATOTOBHUTEJLHOM CTaauu OHOTEX-
HOJIOTHY€ECKOr0 NMPOM3BOACTBA

Tema 1. Tlpomeccel 1 000pyIOBaHUE
CTEPUJIM3ALUN CPEJl; KUJIKUX, TBEPJIbIX,
ra30BEIX.

Tema 2.060pynoBaHue MOATOTOBKHU ITH-
TaTeJIbLHON Cpenbl: IPOOWIIKU, MEJIbHH-
1pl, nesuHterpaTopel. Ilogbop u pac-
Yer.

Tema 3.I1poueccel U 000pyIOBaHHE AJIS
MEepeMEIICHUS Ta30BbIX U KUJIKUX CPE.
[TonGop u MeTobl pacueTa.

Tema 4. Metonpl U 000pyJIOBaHHE IS
JIO3UPOBAHUS KUJIKUX U TBEPABIX CPEl.
Tema 5.Anmapatsl 17l IPUTOTOBIICHHUS
MUTATEIbHBIX CPEJ.

27




Pasnen 3. OcHoBHOe 000opynoBaHue
A BbIPAUIUBAHUSA KYJIbTYp H dep-
MEHTAaIlNH, ero BbIOOP U pacuer

Tema 1.OCHOBHBIE IPOLIECCHI, NPOTE-
KaoIue B OMopeakTopax.

Tema 2. PacTuibHBIE YCTAHOBKH MJIs
KyJIbTUBUPOBAHUSI ~ MHKPOOPTaHH3MOB
Ha TBEPABIX MUTATEIBHBIX CPEIax.

Tema 3. ObopynoBaHue ajsi KyJIbTUBH-
pOBaHUsI Ha XUAKHX cpenax. [ryOuH-
HO€ KYJIBTHBHPOBAaHUE MHKpPOOPTaHH3-
MOB.

Tema 4. KOHCTPYKIMM U XapakTepH-
ctuku QepmentepoB. Pacuer ¢epmen-
TEepOB. MeTO1bI a3pUpOBaHUSL.

Tema 5. Memanku ans (epMEHTEPOB.
[lenooOpa3zoBaHue W MeHOTraleHue Mpu
(dbepMeHTanuu.

28

Pasnen 4. AnmaparypHoe odgopmie-
HHe MPOLECCOB pa3jieIeHUus] U OYUCT-
KM TPOAYKTOB OMOTEXHOJOTHYEeCKHX
NMPOM3BOICTB

Tema 1. Tlpoueccel, CBSI3aHHBIE C BbIJE-
JICHHEM M OYHMCTKOM IEJIEBOTO MPOaYK-
Ta.

Tema 2.1lpouiecchl 1 000pyIOBaHUE IS
oTneneHuss Ouomaccel: (oTarus, Koa-
TyJSANMs, cemapanus, IeHTpUudyrupo-
BaHHME, MEMOpaHHBIE TIPOIECCHI.

Tema 3. Ilpomeccel M 000pyIOBaHHE
JUISL BBIJICJICHUS IIEJIEBOTO ITPOJIYKTA!
OCaXJIeHUEe, CyliKa, abcopOums, an-
copOITHs, HIOHHBIN OOMEH.

Tema 4. Tlpoueccel u 000pyAOBaHUE
JUIS BBIJCJCHHS IIEJIEBOTO MPOJIYKTa:
yHapuBaHUe, SKCTPaKIUs, KPHUCTaJIU-
3aLMsl.

10

28

27

Pa3znen 5. OGopynoBanue 1jsi XpaHe-
HHMSl, TPAHCIIOPTHPOBKH TIOTOBOIO
NPOAYKTA NPOM3BOACTB

Tema 1. ObopynoBaHue A XpaHEHUs
1 (acoBKU TBEPJOTO MPOAYKTA.

Tema 2. ObopynoBaHue A XpaHEHUs
1 (acoBKHU KHUJKOTO MPOJYKTA.

Hroro

36

18

90




3.3 Coaep:xaHue TUCHUIIUHBI

1. Beenenwne. Ilpenmer u 3amaun kypca. CBs3b ¢ OOMIETEXHHUECKUMH M CTICITHATh-
HBIMH JTUCIUIUTMHAMH, C KYPCOBBIM U JUTUIOMHBIM MPOCKTHpOBaHUEM. [IpuHIIHIManbHast
TEXHOJIOTHYECKAsI CXeMa OMOTEXHOJOTHUECKUX MTPOU3BOCTB U THIIBI €€ aIlapaTypHOTO
o opmIIeHHUS.

2.I1pouecchl U anmapaTbl MOATOTOBHUTEIbHON CTATUN OMOTEXHOJIOTHYECKOTO
NMPOU3BOJICTBA

[Tpomecchl M1 OYUCTKY U CTEPHIM3ANMHN BO3AYIIHOM, MUTATEILHON cpel U 000-
pynoBanus. Ilpomecchl u3MenpYeHUsT U TMoja4yu cpeq B anmaparbl. OO0opyaoBaHHE IS
XpaHCHHUs, TPAHCTIOPTUPOBKHU U JIO3MPOBAHHS TBEPJbIX MaTEepHaIOB. MeTOABl U yCTPOii-
CTBa JUI TEPMETH3AIIMH alnapaTypbl 1 KOMMYHHKAITUH.

OO6opynoBaHue I TPUTOTOBJICHUS MUTATEIBHBIX cpel. J[poOuiaku u ne3uHTerpa-
TOPHI.

Hacocwel, BO3yX0QyBKH U KOMITpeCCOpbl. METOMKN pacdyeToB. BermomMorarenbHoe
obopynoBanue. [lepemenieHre ra3oB 1 )KUIKOCTEH IO TPyOOIIPOBOIAM.

3.0cHOBHOE 000py/A0OBaHNe ISl BHIPAIIMBAHUS KYJbTYP H ()epMEHTALMH, €r0
BBIOOP M pacuer

buoxumudeckue, XUMHUYECKUE U (PU3UKO-XMMHYECKHUE MPOIIECCHI, MPOTEKAIONIUE B
OuopeakTropax. PacTuibHBIC YCTAaHOBKM Il KYJIBTHBUPOBAHHMS MHUKPOOPTaHHM3MOB Ha
TBEPJBIX MHUTATENBHBIX cpenax. IIporecchl rIyOMHHOTO KyJIbTUBUPOBAHHUS MHUKPOOpPTa-
HU3MOB. KoHcTpykmmu ¢epmeHTepoB. MaccooOMEHHBIE XapaKTEpUCTUKH (epMeHTepa.
Metonasr aspupoBanus B pepmeHTepax. CrocoObl TOIBO/Ia SHEPTUH HA MEepeMEIlBaHNE,
tumbl Memanok. dorobuopeakropa. Kpurepuu Beidopa u oreHka 3 PeKTUBHOCTH PabOTHI
onopeakTopa. BimsHHMe ycnoBuii KyJIbTUBHPOBAaHUS Ha TeIUIOBbIIEIcHHE. [IeHO0Opaso-
BaHUEC W [TEHOTANICHUE MTPH (pepMEHTAINH.

4. AnmapatypHoe ogopMJiIeHHE MPOIECCOB Pa3iejeHus U OUYNCTKH MPOAYKTOB

OMOTEXHOJOTHYECKUX MPOU3BOACTB

broxuMmuueckue, XUMHUECKAE B (PU3HKO-XMMHYECKHE MPOIIECCHI, TPOTCKAIOINE Ha
CTaJIUSAX TePEPaOOTKH, CBI3aHHBIX C BBICIICHUEM H OYHCTKOM IIeTIEBOT0 MPOAYKTA.

Otnenenune 6uomacchl: ¢uiotamus, QIOKYJSALMS, CeapupoOBaHUE, ECHTPUGYTHUPO-
BaHue, GUIbTparus, MeMOpaHHOE pa3/ieicHHeE.

Brinenenue meieBoro mpoaykTa: OCakKICHHE, SKCTPaKIKs, aacopOius, adbcoporus,
WOHHBIA OOMEH, KOHIICHTPUPOBAHUE, KPUCTAILIM3AINS, ymapuBanue, cymka. KoHcTpyk-
IIMU ¥ pacyueT anmnaparos.

5.000pynoBaHue 1Jis XpaHEHUsl, TPAHCIOPTHPOBKH TOTOBOI0 MPOAYKTAa OMO-
TEXHOJIOTMYeCKUX MPOU3BOJICTB

AnmapaTtypa A1 XpaHSHHS )KHJIKOTO ¥ TBEPJIOTO TOTOBOTO MPOIYKTA.

O6opynoBanue 111 GaCOBKH U YIAKOBKH TOTOBOM MPOTYKITHH.

3.4 TemaTnka cCeMHHAPCKUX/MPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX
3aHATHH
3.4.1CeMUHAPCKUX/TIPAKTUYCCKHUX 3AHATHI
1. TexHonoruueckue CXeMbl COBPEMEHHBIX OMOTEXHOJIOTUYECKUX MPOU3BOICTB.
8



2. MammuHsbl 111 U3MEIbYEHUs ChIpbs. PacdeT mapoBoi MeJIbHALIBI

3. Pacuer oOopynoBaHus sl OYMCTKM ras3oB. PacueT um mogdbop BOJOKHUCTHIE
(GuIbTPOB.

4. Pacuet n mo00p HacCOCOB AJII TPAHCHIOPTUPOBKHU MUTATENIBHBIX CPET

5. Pacyer MWIMHAPUYECKOTO U KOHYCHOTO LMKIIOHA JUIsl CUCTEMBI pa3rpy3Ku MHEB-
MOTPAHCIIOPTA MPHU NOJTYYEHUH KOPMOBBIX JPOXIKEN

6. Pacuer ycTaHOBKM HENPEPBHIBHOW CTEPWIM3ALMUHU KUJIKUX MUTATEIBHBIX CpPEI.
Pacuer u mog6op crepunuzaropa.

/. PacyeT yCTaHOBKM HENPEPBHIBHOW CTEPWIM3ALMUHU >KUJIKUX MUTATEIBHBIX CpPEI.
PacueT 1 moa0op BbIAEpKUBATEIIS.

8. [IpumepHbIi TEMIOBOW pacyeT CTepuiin3aTopa Juisi TBEpbIX cpel (0TpyoOeit)

9. PacueT eMKOCTHOTO anmapara ¢ MEUIaIKou.

10. Pacder u moa0op CTaHAAPTHOTO KOXKYXOTPYOUATOTO TEIII00OMEHHUKA

3.4.2 JlabopaTopHble 3aHATHSA

1. MI3y4yeHre KHHETUKH TPABUTAIIMOHHOTO OCAXICHUS

2. 'mapoauHamMuKa ICeBI00KIKEHHOTO CJI0S B CYIITHIIBHBIX armaparax

3. TermooOMeEH B MCEBIOOKMKEHHOM CIIO€

4. V3yuenue ruipoIMHAMUYECKUX SIBJICHUN B TapenbyaToM (hepMeHTepe

5. V3yuenue rufipouHaMUYECKUX XapaKTepPUCTUK B OUODUIBTPE C HACAOUHOM 3a-
rpy3KOH

6. Onpenenenne K03(p(GUIMEHTOB Macco- U TEIUIONEepelayl NPy KOHTAKTe BO3IyXa
¥ BOJIBI B 0apOOTaXHOM arrapare

/. 3y4yeHne KHHETUKH CYIIKU MPOTyKTa

8. U3yuenue mporeccoB TEII0OOOMEHAa MEXKAYy CUCTEMaMU Map-KUIAKOCTh, >KUI-
KOCTb-Ta3 B TPyOYATHIX TEIJIO0OOMEHHUKAX

9. N3ydenue paboThl paMHOTO (HUIBTp-TIpecca

3.5 TemaTuka KypcOBBIX MPOEKTOB (IPHUMeEPbI TeM)

1. Pacuer u mogbop CTaHAAPTU3UPOBAHHOTO TETNIOOOMEHHOTO ammapara (KOXKeXo-
TpyO4aToro, COUPaAIBHOTO, IJIACTHHYATOTO) IS TPOIIECCOB HEMPEPBIBHOIO Harpena
(oxnakieHus1) 3aJJaHHBIX Cpel

2. PaccunTaTth 1 mo100paTh €MKOCTH (OMOpEaKTop) 3aIaHHOTO 00bEeMa C Tepeme-
IIMBAIOIIUM YCTPOWCTBOM 33JIaHHOTO THIA

3. PaccuuTaTth 1 nogoOpath NUKIOH (TPYNIOBOW IIUKIOH) 3aJJaHHOW MPOU3BOAU-
TEIBHOCTU JUISl Pa3rpy3KH MOCJIE CUCTEMbI THEBMOTPAHCIIOPTA IIEJIEBBIX MPOJYKTOB OT-
JICJICHHSI CYIITKHA B IPOU3BOJICTBE APOXKKEH (MM OEITKOBO-BUTAMUHHBIX KOHIICHTPATOB) TIO
HCXOJIHBIM TAHHBIM

4. . Paccuutath M moaoOpaTh CTaHAAPTU3UPOBAHHBIA BOJOKHUCTBIA (UIABTP IS
OUYMCTKHU BO3/yXa OT a3p030Js 3aJJaHHBIX MapaMETPOB B MPUTOUYHON BEHTUIISIIUN



4. YyeOHO-MeTOoAMYecKOe U MHGOPMAIIHOHHOE O0ecrieYeHHe TUCIHHUIIIMHBI
4.1. HopmatuBHbI 10KyMeHTbI 1 'OCThI

I'OCT 14245- 79 TennooOMEHHUKU KOXYXOTpyOudaTbie
I'OCT 12067-80 TennooOMEHHUKHU CIIUpaJIbHbIE CTaIbHbIE
I'OCT 12067-80 TeninooOMEHHUKU CIIUpaJIbHbIE CTAIbHbIE

I'OCT 15518-87 Annapatsl TeIJIO0OMEHHBIE TIJIaCTUHYATHIC

AN

I'OCT 20680-2002 AnmapaTbl ¢ MEXaHHYECKUMU MTEPEMEIINBAIOIIMH YCTPOU-
CTBaMU

OcHoBHas auTEpaTypa

1. Bunapos A.}O. [Ipouecchl 1 annapatsl OMOTEXHOJOTUH: (PepMaTallMOHHBIE anmnapa-
ThI.: yueO.mocobue / A.}O. Bunapos u ap.; noxa.pea. B.A. beikoBa. — 2 uza. —M.:
u3a. FOpaiir, 2018.- 278 c.

2. Cemakuna O.K. MamuHsl 1 anmnapaTsl XMMUYECKON TEXHOJIOTUH, HEPTEXUMUH U
ouorexHonorun: yueobnoe nocodbue[dnexkrponnsiii pecypc]/ O.K.Cemakuna.- 13-
naTenbeTBO: ToMCKHM moauTexHuueckuit yuusepeurer, 2014.- 93c.

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

3. Jlykanun A.B. UnxeHepHast OMOTEXHOJIOTHS:MPOIIECCHI U arnapaTbl MUKPOOHOIIO-
TUYECKUX MTPOU3BOJICTB: yueO.mocooue/ A.B. Jlykanun. M.: UTHOPA-M, 2016.-
451 c.

JlonoJIHUTeIbHAS JINTepaTypa

1.IIpouecchl u anmapatbl OMOTEXHOJIOTHYECKUX MPOU3BOJICTB. MeToIn4yecknue yka3a-
HUS K BBITIOJTHEHUIO KypPCOBOT'O TIPOEKTA JJI CTYJEHTOB OakajaBpuaTa, 00yJaronmx-
cs o HanpasieHuto noAaroroBku 19.03.01 «buorexnonorus». TekcToBoe 3JIEKTPOH-
noe m3npanue./Coct.: H.E. Hukonatikuna; M3a. Mockosckoro IToautexa, M., 2022 —
55 M6.

2. buprokoB B.B. OcHoBbl ipombitiuieHHON 6notexHonoruu. — M.: KonocC, 2004. -
296 c.
3. Cupotkus A. C., )Kykosa B. b. TeopeTnueckue 0CHOBbI OMOTEXHOJIOTUU: YI€OHO-

MeTonu4yeckoe nocooue [Inexrponnsiit pecypc] / A.C.CupoTkuH. -
KI'TVY,» 2010.- 87¢c. URL: http://www.knigafund.ru/books/185944

4. Ulneiikun A.T'., [TanoBa H.E. MemOpanHbIe mpo1iecchl B OMOTEXHOIOTHH [ DIeK-
TpouHbIH pecypc]/ A.T'. lllneikun.- U3natenscTBo:
CankT-IleTepOyprckuii HAMOHATBHBIA UCCIICIOBATEIILCKUN YHHBEPCUTET HHPOP-
MAaIIMOHHBIX TEXHOJIOIUM, MexaHuku u ontuku, 2013.- 49c¢.

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

HHuTepHET-pecypehl BKIIOYAIOT Y4eOHO-METOAMUYECKHE MATEPHAlIbl B 3JCKTPOHHOM
BUJIE, ITpeacTaBieHubie Ha caite (http://lib.mami.ru/ebooks/ B pasnene «bubnmore-
Kay.
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https://e.lanbook.com/book/62926#book_name
https://e.lanbook.com/book/62926#book_name
https://e.lanbook.com/book/62926
http://www.knigafund.ru/authors/41146
http://www.knigafund.ru/authors/41147
http://www.knigafund.ru/books/185944
https://e.lanbook.com/book/70900#authors
https://e.lanbook.com/book/70900#book_name
https://e.lanbook.com/book/70900
http://lib.mami.ru/ebooks/

4.4 DaeKkTpoHHBIC 00pa3oBaTe/bHbIC PeCypPChI
30P He pa3paboTaH

4.5 JIMueH3upoOBaHHOE NIPOrPAMMHOe O0ecnevyeHune

1. beccpouHas nuIeH3Uss Ha MPaBO MCIOJb30BaHUS YueOHoro komiuiekca [1O
KOMIITAC-3D V14 (50 pa6.mect)  (HoroBop Ne MI[-12-00404 per Ne 11-13-09/12) u
JUIEH3U Ha NpaBo ucnoiib3oBaHus YueOHoro xomiuiekca 10 KOMIIAC-3D V15 nns
npenonasareist  (JJorosop Ne MII-12-00404 per Ne 11-13-09/12).

1. MarepuajJbHoO-TeXHHYecKOe o0ecneyenne TucHUILIUHBL «IIpoueccsl
U anmnapaTtbl 0MOTEXHOJOTHYEeCKHX MPOU3BOJACTBY
VYuebnas naboparopus (aya.5201), obopyaoBaHHas TOCKOM, TEPEHOCHBIM MYJIBTH-
MEJIMIHBIM MPOSKTOPOM, JIsi IPOBEACHHSI IEKIIMOHHBIX U CEMUHAPCKUX 3aHATHH.
Crienmanm3upoBaHHas ydeOHasi jraboparopusi 00OpyJIOBaHHAS MHKPOCKOTIOM, Jia-
MUHApPHBIM IKa(QOM, BBITSHKHBIM IIKa(oM, BecaMH W CYIIWJIbHBIN mikad, pH-meTpamu,
(OTOAIIEKTPOKOIOPUMETPAMH.

CrneunanusupoBaHHble Mexkadeapaibubie nadoparopun (aya.4108) kadenpsr
[TAXT, ob6opynoBaHHbIe ycTaHOBKaMHU: «VI3yueHNEe KHHETHKHU TPaBUTAIIHOHHOTO OCaXIe-
HUS, «[ UApOIMHAMUKA MICEBI00KIKEHHOTO CJIOS B CYIIMIIBHBIX anmaparaxy», « Termno-
0OMEH B TICEBIOOKMKCHHOM clioe», «M3ydeHne ruipoIMHAMUYECKHX SBJICHUI B Ta-
penpdatoM epMeHTepey, «M3yueHne ruipoIMHAMUYECKIX XapaKTePUCTUK B OMOPUITb-
Tpe ¢ HacaJ04YHOH 3arpy3koi», «Onpenenenue K03QPUIHMEHTOB Macco- U TEIIoNepeIadn
IpY KOHTAKTE BO3/IyXa U BOJBI B 0apOoTa)kHOM armmapatey, «3yueHrne KHHETHKH CYIITKH
NpoayKTay, «3ydeHne mpoIeccoB TEII00OMEHa MEXKIy CHCTEMaMH T1ap-KUIKOCTh,
KHUJKOCTh-Ta3 B TpyOUaTHIX TEINIOOOMEHHUKAX», «M3ydueHue paboTel paMHOTO (GHUIBTP-
npecca

CryneHTsl 00€CIeYrBAIOTCS METOJAMUYECKUMU MaTepUaTaMH TEpe]l BHIMIOJTHCHHEM
71a00paTOpPHOI pabOTHI.

2. MeToauvecKkue peKOMeH AU

6.1 MeToauyeckue peKOMeHIAMHU /IS MPenoaaBaTeisi M0 OpraHu3amun
o0yyeHusi

[IpenogaBanrie AUCUMILIMHBI OCYLIECTBISIETCS B COOTBETCTBUM C DenepanabHbIM
TOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTAHJAPTOM BBICHIETO MPO(deccHoHaTbHOTO 00pa-
30BaHUs MO HanpapieHuto noAroroBku 19.03.01 «buorexnonorus» (ypoBeHb OakanaBpH-
aTa).

N3yudeHne AMCHUIIIIMHBI JOJKHO 0a3UpOoBaThCsl HA UCIOJIB30BAHUY MOCTYMAIOIINX B
OMOIMOTEKY MEPUOANYECKUX U HEMEPUOJUUYECKUX u3nanuil. C y4eToM 3TOro pa3padarhbi-
BAIOTCSl COZEPKAHUE Kypca U OCHOBHBIE METOAMYECKHE PEKOMEHAAIMU, COOTBETCTBYIO-
1[M€ COBPEMEHHOMY YPOBHIO 3HAHUU B 00JACTU OMOTEXHOJOTMUYECKUX TPOU3BOJICTB.
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Nudopmaiust o BpeMeHHOM rpaduke paboT cooOImaeTcs npenojjaBaresieM Ha ycTa-
HOBOYHOU Jekumu. lIpemonmaBarens maeT ykazaHUsl TakkKe MO OPTaHMU3AIMH CaMOCTOS-
TENBHOU PabOTHI CTYJCHTOB, BBITOJTHEHUS J1a00OPATOPHBIX pabOT, MPAKTHUCCKUX 3aHATHN
Y TIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M TTPOMEKYTOUHOM aTTeCTAIINH.

B mporecce ureHus JeKIUH MpemnoaBaresb A0HKEH (GOPMUPOBATh Y CTYACHTOB
CHUCTEMHOE TPEJCTABICHHE 00 M3ydaeMOoW TUCIUIUIMHE, KaK Hayke, (OpMHpPOBATH MPO-
(deccroHanbHbIE WHTEPECHI, BOCIIUTHIBATh CO3HATEIHLHOE OTHOIIEHUE K MpoIeccy oOyde-
HUS, CTPEMJICHHE K CaMOCTOSITEIIBHON TBOpPYECKON paboTe, BCECTOPOHHEMY OBIIAJCHUIO
CIEIUANTBHOCTHIO. B JICKIIUAX HEOOXOIUMO HUCIOJB30BaTh BHYTPH- U MEXKIUCIHUILTHHAD-
HBIC JIOTHUECKHE CBS3HM, 3HaHWE (PYHIAMECHTAIBHBIX M 00IIe-Tpo(eCCHOHATBLHBIX JTUCITH-
TUTHH, BHEJIPATH TPOOJIEMHBIC JICKIIHH, UCIIONB3YsT 00paTHYIO CBS3h C Ay IUTOPUCH.

JIist opraHW3anuy M3yYeHUs JUCIMILIMHBI PEKOMEHAYETCS MCIOIb30BaTh CIICTY0-
IIHe CPENICTBA: PEKOMEHAYEMYIO OCHOBHYIO M JOTIOJHUTEIBHYIO JUTEPATYPy; YUEOHYIO
IPOrpaMMy TUCITUTUIMHBI, METOMYCCKUE PEKOMEHIAINH K JJA0OPAaTOPHBIM pabOTaM.

[IpodeccuonanpHas MOATOTOBKA OakajIaBpOB 1O JAHHON TUCIUIUIMHE MPEAIIOIara-
€T peaNn3anuio, pa3paboTKy W MPUMEHEHUE COBPEMEHHBIX OOpa30BaTEIbHBIX TEXHOJO-
T'Hi, BBIOOp ONTUMAJBHOW CTPATETHH MPEIOIaBaHUs U IeJield 00ydYeHUs, CO3aHue TBOP-
geckold aTMmocepsl 00pa30oBaTEIBLHOTO MPOIECCa; BBISIBICHHE B3aUMOCBSI3CH Hay4YHO-
MCCIIEZIOBATEIHCKOTO M YI€OHOTO MPOIIECCOB B BBICHICH IIKOJIE.

6.2 MeTtoauyeckue peKOMEeHAAIMH ISl 00YYAKOIIUXCH IO OCBOCHUIO TN CHUILTHHBI

[Ipexxe yeM MpUCTYNUTh K OCBOGHUIO Kypca CTYACHT JIOJKEH BHUMATEIBHO H3Y-
YUTH CIICTYIOIINE IOKYMEHTBI:

1. PaGouas nporpamma.

2. MeTonuueckue yKka3aHus 10 BBITTOJTHEHUIO JJAOOpaTOPHBIX paboT.

DTO MO3BOJIUT OIIEHUTH 00BEM MpeACTOsIIeH padoThl MO U3YUYECHHUIO Kypca, paluo-
HAJIBHO PacHpeeTuTh BPEMs, 03HAKOMHUTHCS ¢ MH(DOPMAITMOHHO-METOANYECKUM obecrie-
YeHUEM JTUCIUIUIMHBI U PUOOPECTH HEOOXOIUMbIC YICOHUKH B YUeOHBIE TTIOCOOHUS.

OOpaiaeM BHUMaHUE CTYJ€HTa, YTO OCHOBHBIMU BUJAMU YUEOHBIX 3aHITHI SBIIS-
IOTCA JICKITMM U TIpaKkTUdecKue (Ja0opaTOpHbIE) 3aHATHS, TIOCEIIEHNE KOTOPHIX SBISETCS
oOs3aTeNbHBIM. TeMaTuKa JeKIMi yKa3aHa B pabodeil mporpaMmme, 4To MO3BOJIMT IpeiBa-
PUTEIBHO 03HAKOMHUTHCS C COJEPI)KaHUEM MaTepuaa.

Jlekuuy UMEFOT LETb:

- IaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM 110 KYpPCY;

- CKOHIICHTPUPOBATh BHUMAaHHUE HAa HaWOOJIEEC CIOKHBIX Y3JIOBBIX MPOOJIEMHBIX BO-
mpocax.

B mporecce aexkmum 1meirecooOpa3HO BECTH CBOW KOHCIEKT, KOTOPBIN TO3BOJIUT
JydIIie YCBOUTBH KypPC M TIOJTOTOBUTHCSA K TIPOMEKYTOUYHOW M UTOTOBOM aTTECTAIUU.

[Tpaktuueckas paborta B 1ab0OpaTOpUM MMEET II€JIb O3HAKOMHUTH C MPABUIAMH BBI-
MOJIHCHUS, JTaeT BO3MOXXHOCTh HA TMPAKTHUKE IMPOBEPHUTH OTACIBHBIC BOIPOCHI TEOPHH,
rIy0’ke BHUKHYTh B (DM3UYECKYIO CYIIHOCTh M3YYaeMBIX SIBICHUW W TONYYUTh HABBIKA
CaMOCTOSITEIILHOM TTOJITOTOBKH U MPOBEACHUS dKcTiepuMeHTa. [lepen BoIToTHEHHEM J1a00-
pPaTOPHBIX pabOT HEOOXOAMMO TIIATEIIEHO O3HAKOMHUTBCS C TEOPETHUYECKUMHE MPEATIOCHII-
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KaMH 10 3TUM padoTaM, W3YyYUB HEOOXOJMMBIA MaTepual MO COOTBETCTBYIOIIUM pase-
JaM Kypca U METOAUYECKUM YKa3aHHSIM 10 BBIIIOJIHEHUIO JIa0OPATOPHBIX padoT.

CamocrosTenbHass padoTa CTYJEHTOB BKJIIOYAaeT B ce€0s BBINOJIHEHHE PA3IUYHOTO
poJia 3a7aHui, KOTOPbIE OPUEHTUPOBAHBI HAa OOJIee TIIyOOKOE YCBOEHUE MaTepuaia u3y4da-
emo nucuuiuinHbl. [lo kaxxmoil TeMe yuyeOHOM NUCHMIUIMHBI CTYJIEHTAM IMpejiaraetcs
NepeveHb 3aJaHUM [T CAMOCTOATEIBHOM paboThI.

K BbIMOIHEHUIO 3a7aHUM JUIsI CAMOCTOATENBbHON PpabOThl MPEIBABISIOTCS CIEAYI0-
e TpeOOBaHMUs: 3aJaHusl TOJDKHBI UCIIOJIHATHCS CaMOCTOSATEIBHO U TPEACTaBISATHCS B
YCTAHOBJIEHHBII CpPOK, a TaKXe€ COOTBETCTBOBATh YCTAHOBJIEHHBIM TPEOOBAHMIM IO
0(pOpPMIICHHIO.

CryneHtam cieayeT pPYKOBOJCTBOBAThCS Tpa)MKOM CaMOCTOATEIbHOU paloThI,
OTpeJIeIeHHbIM paboyeil MporpaMMoi JUCHUTIIUHBIL.

B pesynbrare BBIIOJHEHHS KYPCOBOTO MPOEKTA CTYACHT JOJIKEH:

3HAMb!

- OCHOBHBIE TTpaBujIa 0POpMIICHUS KOHCTPYKTOPCKON JOKYMEHTAINH;

- OCHOBHBIE MIPUHITUIIBI OPTaHU3alINH,

-[IPUHIUATBI TPOCKTUPOBAHUS TEXHOJIOTUUECKUX JIMHUI TPOU3BOJICTB;

ymemy:

- YUTaTh YEPTEX, U3TOTOBUTH ICKHU3, UCIOJIb30BATh KOMIIBIOTEPHYIO Tpaduky mnpu
MOJITOTOBKE M O()OPMIICHHH TEXHUYECKOM TOKYMEHTAIINH;

61a0emy.

- CpelIcTBaMH KOMITbIOTEpHOM rpaduku (BBOA, BBIBOJ, OTOOpaXkeHue, mpeodpa3oBa-
HUE U peJlaKTUpOBaHuE Tparuueckux 00HEKTOB).

KypcoBoii npoekT BbIMONTHSETCS CTyAeHTaMu Bcex (opm oOyuenus. MHauBumy-
aNbHBIC 3a/IaHMsI TIOJITOTABIMBAIOTCS KaeApol M BBIAAIOTCS CTyJEHTaM Ha TPEThed He-
nenu oO0y4eHus, B COOTBETCTBUU C YYEOHBIM TUIAHOM CHEHaIbHOCTU. CTYJIEHT MOIydaeT
3aJlaHue M0 KypCOBOMY MPOEKTY Ha OJlaHKe YCTaHOBIEHHOTO o0Opasia.

KypcoBoii mpoeKT COCTOUT U3 IBYX YaCTEW:

o rpaduueCcKoi YacTu;

o MOSICHUTEIbHOW 3aIUCKH.

3amura KypcoBOro MpoeKTa MpoBOAUTCS B 6 cemecTpe Ha kadeape Ha 16-17 Hene-
7ie 00y4eHHMsI TI0 COCTABJICHHOMY PAaCIUCaHUIO0 KOMUCCHUH U3 TIperoaBaTeneil kadeaps.

PaboTa Hay KypCOBBIM MPOEKTOM JIOJKHA BECTHCH PABHOMEPHO TI0 CEMECTPY.

K 3ammure KkypcoBOro npoekra JOMyCKAKTCS CTYICHTHI, BBIITOJIHUBIIUE BCE Pa3AEibl
3aJIaHuS B COOTBETCTBUU C TPEOOBAHUSIMH.

7. @OHJ OLICHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUA

B mpouecce oOydeHHsI UCIIONIB3YIOTCS CIIEYIOLIME OLEHOYHbIE (OPMBI CaAMOCTOS-
TEJIBbHON PabOThl CTYJEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS yCIEBAEMOCTH U
MIPOMEKYTOUYHBIX aTTECTAI[UM:
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- IOJTOTOBKA M BRICTYIJICHUE HA CEMUHAPCKHUX 3aHATHSAX C TIPE3eHTAIMed U 00Cy K-
JICHUEM TI0 TEMATHKE JICKIIH;

- BBITMIOJTHEHUE KYpPCOBOTO MPOeKTa (IT0 WHIWBHIYATbHOMY 3aJaHUIO JJIT KaXKIOTO
oOyuarolierocs).

Or11eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIFOYAIOT KOHTPOJILHBIE
BOIIPOCHI W 3aJaHUsS 1 KOHTPOJISI OCBOCHUS OOYYAIOIIMMUCS Pa3leiioB TUCITUTUIHHBI,
KyPCOBOTO MPOEKTA.

7.2 lllkajia 1 KpUTEPUHU OLICHUBAHMSA Pe3yIbTATOB 00y4YeHUSI

dopma NMPOMEKYTOUYHON ATTECTALIMU: IK3AMEH.

[IpomesxyTouHas atrectanus oOydaronuxcs B GopMe 3K3aMeHa IPOBOAUTCS IO pe-
3yJbTaTaM BBIIIOJIHEHUS BCEX BUJIOB YUEOHOU pabOThI, MPEeayCMOTPEHHBIX YU€OHBIM Iia-
HOM [0 JTaHHOW JUCHUIUIMHE (MOJIYJIIO0), IPH 3TOM YUMTBIBAIOTCA PE3YIbTAThl TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH B TeueHHE ceMmecTpa. OleHKa CTeNeH! JOCTUXKEHUs 00yJarouu-
MUCS TUTAHUPYEMBIX Pe3yJIbTaTOB O0OY4YEeHHS MO AUCIUIUIMHE (MOAYJII0) MPOBOAUTCS Mpe-
noJiaBatesieM, BEAYIIUM 3aHATHS IO TUCUUIUIMHE (MOAYJII0) METOJIOM SKCIIEPTHOM OlEH-
k. Ilo uToram mpoMeXyTOYHON aTTecTalu MO JUCHUIUIMHE (MOAYJIIO) BBICTABIISIETCS
OLICHKA «OTJIMYHO», «XOPOLLIO», «YAOBICTBOPUTEIBLHO» UIIA «HEYIOBICTBOPUTEIIBLHOY,

K npoMexyToO4HOM aTTeCTalliy JOIIyCKAKTCA TOIbKO CTYACHTHI, BBIIIOJHUBIINE BCE
BUBI Y4eOHOM paboThI, IPeTyCMOTPEHHbIE pabodeil mporpaMmMoii mo aucuumiuse «IIpo-
LIECChI U aImnapaTbl OMOTEXHOJIOTUYECKUX IPOU3BOACTBY» (IIPOMEXKYTOUHBIN KOHTPOJIb: Jia-
OopaTopHbIe pabOThI, KypCOBOH MPOEKT).

[Ikana oneHUBaHUA Onucanue

BrimonHensl Bce BHIBI yueOHOW paboOTHI, MPETyCMOT-
peHHble y4eOHBIM IIaHOM. CTyACHT IEMOHCTPHUPYET
COOTBETCTBUE 3HAHWM, YMEHHWM, HABBIKOB IPHUBECICH-
OT1TiIu4HO .
HbIM B TaOJUIax ITOKa3aTejed, Oomepupyer Mmpuoope-
TEHHBIMHU 3HAHUSMHU, YMECHUSIMHU, HAaBbIKAMU, MPUMECHSI-

€T UX B CUTyallusAX MOBBIIIEHHON CJIOKHOCTH.

BrinmosHeHb! Bce BUABI yueOHOM pabOThI, MPEIyCMOT-
peHHbIe yueOHBIM TUIaHOM. CTYIIEHT IEeMOHCTPUPYET
Xopouio COOTBETCTBHE 3HAHUM, YMEHHUH, HABBIKOB NPHUBEICH-
HbIM B TaONuIax MOKa3aTeJed, omepupyer mnpuoodpe-
TEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABbIKAMU, MPUMEHSI-
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€T UX B CHUTyalUMSAX IIOBBILICHHOW CIOXHOCTH. lIpum
ATOM MOTYT OBITh JOMYyIICHbl HE3HAYUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHUS IIPU aHAJTUTUYECKUX
ornepanusax, MEPEHOCe 3HAHWKW U YMEHUN HAa HOBBIE, HE-
CTaHJAPTHBIE CUTYALUH.

BrimonneHns! Bce BUIbI yueOHOM pabOTHI, MPETyCMOT-
peHHble y4eOHBIM IIaHOM. CTYAEHT JIEMOHCTPUPYET
HE IIOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHUWW, HABBIKOB
Y 10BAETBOPUTEILHO | MPUBEACHHBIM B TaOJUIIAX MOKa3aTesaeH, JOMYyCKaTCs
3HAYMUTENIbHBbIC OMMOKH. [IpruMeHneHrne npruoOpeTeHHBIX
3HAHUM, YMEHUH, HABBIKOB B CUTYAI[UAX MOBBIIICHHOU
CJIOKHOCTH BBI3bIBACT 3aTPYIHEHHUS.

He BeimonHen oauH unm Gosee BUAOB yueOHOH pabo-
ThI, TPEAYCMOTPCHHBIX Y4YeOHBIM IUTaHOM. CTYIEHT
JIEMOHCTPHUPYET HETIOJHOE COOTBETCTBUE 3HAHUH, yMe-
HU, HABBIKOB NMPUBEACHHBIM B TaOJIHIIaX MMOKA3aTENCH,
HeynoBieTBOpUTENBHO | JOMYCKAIOTCS 3HAYMTEIbHBIC OIIMOKH, TPOSBISICTCS
OTCYTCTBHE 3HAHWI, YMEHHWH, HABBIKOB TIO PsTYy TOKa-
3aresiei, CTYJCHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPY/I-
HEHWSI TIPH OTICPUPOBAHUN 3HAHUSAMHU M YMCHUSIMH TIPH
UX MIEPEHOCE Ha HOBBIC CUTYAIINH.

[Toka3zareseM OllCHUBAHMS KOMIICTECHIIMHA HAa Pa3JIMYHBIX 3Tanax ux (GOpMUPOBaHMS SBJIs-
€TCsI IOCTIDKCHUE 00YJArOIUMUCS IIAHUPYEMBIX PE3yJIbTATOB O0YUCHUS O AUCIIUILIINHE
(Momyr0).

Kpurepun oneHuBanus
IToxa3za- purtep I

Tean 2 3 4 5

OK-4 Cnoco0eH nNpoeKTHPOBATH OT/IeJIbHbIE )JIEMEHThl TEXHUYECKUX U TEXHOJIOTHYeCKHX CH-
CTeM, TEXHU4YeCKHX 00bEeKTOB, TEXHOJOTHYECKUX MPOLECCOB OHOTEXHOJIOTNYEeCKOro MPOn3Bo/i-
CTBa HA OCHOBE NMPUMEHEeHHA 0A30BbIX HHKEHEPHBIX M TEXHOJIOTHYeCKHX 3HAHM I
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3naem 06a3o-
BBbIE DJIEMEH-

He 3naet 0aso-
BBIC DJJICMCHTHI

JemoncTpupyer  ya-

CTUYHOE 3HaHUe 0a3o-

JeMoHCcTpHUpyeT 3Ha-
HHe 0a30BBIE DJIECMEH-

Nmeer nonnyro cu-

CTEMY 3HAaHUH O

TBl TEXHHYE- | TEXHUYECKUX U | BBIX DJJIIEMEHTOB TEX- | Tl TEXHUYECKMX M | 0A30BBIE DIIEMEHTEI
CKHUX H TE€X- | TCXHOJOIrn4e- HUYCCKUX MU TEXHOJO- | TCXHOJIOTHYCCKUX CH- | TCXHHUYCCKUX n
HOJIOTrHn4e- CKHUX CHUCTEM, | THYCCKUX CHUCTEM, | CTCM, TEXHHUYCCKUX | TCXHOJIOI'MYCCKUX
CKHX CHCTEM, | TCXHHUYCCKUX TEXHUYECKUX OOBEK- 06’beKTOB, TEXHOJIO- | CUCTEM, TEXHHUYC-
TEXHUYCCKUX 06"I>GKTOB, TEX- | TOB, TCXHOJIOrMYEC- | THYCCKUX IPOLCCCOB | CKUX O6’I)€KTOB,
0OBEKTOB, HOJIOTHYECKUX | CKUX IPOLECCOB OHO- | OMOTEXHOIOTUYECKO- | TEXHOJIOTHUECKUX
TEXHOJIOTU- | TPOILIECCOB TEXHOJIOTHYECKOT O ro MpPOU3BOJACTBA, HO | MPOLIECCOB  OHO-
YCCKUX IIPO- OHMOTEXHOJIO- IMPOM3BOJICTBA, J0- | UMECT 3aTPYAHCHUS | TEXHOJOTUYCCKOI'O
LIECCOB OMO- | THUECKOTO IycKaeT OLIMOKHM IpH | IpU OTBETAaX Ha BO- | IPOU3BOJICTBA
TEXHOJIOTU- | MPOM3BOJCTBA | OTBETAX IIPOC O pean3anuu

4EeCKOIo

IIPOU3BOJ-

CTBa

Ymeem mpu- | He ymeer | HacTuuHO ymeer HemoHcTpupyert yme- | Ymeer 6e3 omu-

MEHATh  0a- | mpuMeHsATh Oa- | MPUMEHATh 6a30BbIE HUE TIPUMEHSATh IpHU- | OOK MPUMEHSTH Oa-
30BBIC WHXKE- | 30BbIE  MHXKE- | HH)KCHEPHBIE U TeX- MEHATHL 0a30BELIC HH- 30BBIC HHXKEHEP-
HEpHbIE U | HEPHBIE U TE€X- | HOJIOTUYECKUE 3HAHUS | )KEHEPHBIE U TEXHOJIO- | HbIE M TEXHOJIOTH-
TEXHOJIOTH- HOJIOTUYECKUE | IJI1 MPOCKTUPOBAHUS | TMUECKWE 3HAHMS U1 | YECKUE 3HAHUS I
YecKue 3Ha- | 3HaHUS JUIS | OTACIBHEIX DJIEMCH- MPOEKTUPOBAHUS OT- MPOEKTUPOBAHUS
HUS JUISl | IPOEKTUPOBA- | TOB TEXHUYECKUX U JIETLHBIX DJIEMEHTOB OTJIENBHBIX dJIe-
MPOEKTUPO- HUS  OTHENb- | TEXHOJOTHUYECKUX CH- | TEXHUYCCKHX U TEX- MEHTOB TEXHHYE-
BaHUS OT- | HBIX  DJIEMEH- | CTEM, TEXHHYECKUX HOJIOTHYECKHX CH- CKHMX U TEXHOJIOTH-
JIeTBHBIX TOB TEXHHYE- | OOBEKTOB, TEXHOJIO- CTEM, TEXHHYECKUX YEeCKHX CHCTEM,
9JIEMEHTOB CKHX WU TEXHO- | THUECKHX MPOIIECCOB | OOBEKTOB, TEXHOJIO- TEXHUYECKHUX 00B-
TEXHUYECKHX | JIOTMYECKHX OMOTEXHOJIOTHYECKO- | THUYECKHX MPOIIECCOB | €KTOB, TEXHOJIOTH-
U TEXHOJIO- | CUCTEM, TeX- | IO IPOU3BOJCTBA, HO | OMOTEXHOJIOTHYECKO- | YECKUX MPOIECCOB
THYECKUX HUYECKHX O00B- | JOIyCKaeT cylle- r'0 MPOU3BOJICTBA, HO | OMOTEXHOJIOTHYE-
CHCTEM, TE€X- | EKTOB, TEXHO- | CTBEHHBIE OIIHOKU JIOMYCKaeT OTJENbHBIE | CKOI'O MPOU3BOJI-
HHUYECKHUX JIOTHYECKHX MIPU UX peain3aiuu OIINOKHU CcTBa

00BEKTOB, MPOIECCOB

TEXHOJIOTH- OHOTEXHOJIO-

YECKUX IPO- | THYECKOro

1eccoB OWO- | MPOM3BOACTBA

TEXHOJIOTH-

YECKOT0

MIPOU3BOA-

CTBa

Bnaoeem He Bnaneer JeMoHCcTpHpYyeT ya- JemoHcTpupyer Bia- | Brnageer  momHOM
HaBBIKAMH HaBBIKAMH CTHYHOE BIaJCHHC JICHUE CHCTEMOU HaBBIKOB
MIPOEKTUPO- MPOEKTUPOBA- | HAaBBIKAMH MPOEKTH- HaBbIKAMU  TPOEKTHU- | IPOECKTUPOBAHUS
BaHHS OT- HUS OTJICIIb- POBaHUSI OTAEIBbHBIX pOBaHUSA  OTACNIbHBIX | OTAEIbHBIX aJ1e-
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JCIIBHBIX
9JIEMEHTOB
TCXHHUYCCKUX
U TEXHOJIO-
THYCCKUX
CHCTEM, TEX-
HHNYCCKUX
00BEKTOB,
TCXHOJIOT'HU-
YECKHUX IPO-
IIECCOB OMO-
TCXHOJIOT'HU-
YECKOro
MIPOU3BOJI-
CTBa

HBIX DJIEMEH-
TOB TEXHHUYE-
CKHX U TEXHO-
JIOTUYECKHUX
CUCTEM, TEX-
HHUYECKUX 00B-
€KTOB, TEXHO-
JIOTUYECKHUX
MIPOIIECCOB
OMOTEXHOJIO-
TUYECKOr0
MIPOU3BOJICTBA

3JIEMEHTOB TeXHHUYe-
CKUX U TEXHOJIOrHye-
CKUX CUCTEM, TEXHH-
YECKUX 00BEKTOB,
TEXHOJIOTUIECKUX
IPOLIECCOB OMOTEXHO-
JIOTUYECKOI0 MPOU3-
BOJIcTBa Jlomyckaer
CYILLIECTBEHHBIE
OLIMOKY IIPU OTBETAX
Ha BOMPOCHI.

AIIEMEHTOB TEeXHUYe-
CKUX U TEXHOJIOTHYe-
CKUX CHCTEM, TEXHH-
YEeCKUX OOBEKTOB,
TEXHOJIOTUIECKUX
IIPOLIECCOB OMOTEXHO-
JIOTHYECKOTO  TPOU3-
BOJICTBA, HO HMeEET
3aTpyAHEHUS] TPH OT-
BETaX Ha BOIIPOC O
peanuzanuu

MEHTOB  TEXHHYE-
CKHX U TEXHOJIOTH-
YECKUX CHUCTEM,
TEXHUYECKHX OO0b-
€KTOB, TEXHOJIOIHU-
YECKUX MPOIECCOB

OMOTEXHOJIOTUYE-
CKOTO  TIPOW3BO/I-
cTBa

ITK-5- Cnoco0eH 3KcIIyaTHPOBATh TEXHOJI0THYecKoe 000py/1I0BaHHe, BHITIOJIHATH TeXHOJIOrH4Ye-

CKHE onnepauuu, ynpaBJisiTb OMOTEXHOJIOTHYeCKUMHU npoueccamMmu, KOHTPOJIHUPOBATH KOJIHY €~

CTBCHHbBIC U KAYE€CTBCHHbIC MTOKA3aTE/JIN nonyqaeMoifl MNPpOAYKIIMHA

3naem Tex-
HOJIOTHYe-
cKoe 00opy-
JIOBaHME,
CITOCOOBI
KOHTPOJISI H
YIPaBJICHUS
OMOTEXHOJIO-
THYECKUMH
Iporeccamu,
KOJIMYe-
CTBEHHBIE H

He 3naer tex-
HOJIOTHYECKOE
obopyoBaHue,
CIocoObI KOH-
TPOJIS U
yIpaBiICHUS
OHOTEXHOJIO-
THYECKUMU
MpoIieccamu,
KOJINYECTBEH-
HBIE U Kaye-
CTBEHHBIE I10-

3HaeT HEKOTOPHIE BU-
JIbl TEXHOJIOTUYECKOT0
000pyI0OBaHUS U HE-
KOTOPBIE CITOCOOBI
KOHTPOJISI U yTpaBJie-
HUs OMOTEXHOJIOTHYe-
CKHMHU IpOLIeccCaMu,
HO JIOITYCKaeT Cylie-
CTBECHHBIC OIIMOKH
IpU OTBETaxX Ha BO-
POCHI

JleMoHCTpHpYyET 3Ha-
HUE TEXHOJIOTUYECKOE
obopyoBaHue, CIo-
COOBI KOHTPOJIS U
yIpaBJeHUs: OMOTEeX-
HOJIOTUYECKUMU TIPO-
[eccamu, KoJu4de-
CTBEHHBIC U Kaye-
CTBEHHBIE MTOKA3aTeH
MOJTy4aeMOM MpoIyK-
I[UU, HO JOIyCKaeT
OTJICJIbHBIE OIIUOKU

Nmeet monnyto cu-
CTEMY 3HaHMI O
TEXHOJOTUYECKOM
obopyoBaHue,
croco0ax KOH-
TPOJIS ¥ yIpaBlie-
HUS OMOTEXHOJIO-
TUYECKUMHU MPO-
1eccamu, Kojmde-
CTBEHHBIE U Kaye-
CTBEHHBIE MTOKa3a-
TEeJH MOoTy4aeMon

KaueCTBEH- Ka3aTenu 1o- MPOYKLHUH
HbIE [I0Ka3a- | JIy4yaemoi

TENU MOoJy4a- | IPOITyKUHUH

eMou  Tpo-

TYKIUU

Ymeem ocy- | He yMmeer | HacTuuHo yMeeT | YMeeT OCYLUECTBIATh | YMEET OCYyLIECTB-
LIECTBIIATh OCYIIECTBIISATh | OCYHIECTBIATH  JKC- | OKCIUTyaTallul®  OWo- | ITh  OKCIUTyaTa-
JKCILTyaTa- SKCIUTyaTalMIo | IUIyaTalnuio  OHOTEX- | TEXHOJIOTHYECKOTro U0 OMOTEXHOJIO-
U0 OMOTEX- | OMOTEXHOIIO- HOJIOTHUYECKOro  000- | 060py10BaHMs, TMYECKOro  000py-
HOJIOTHUYe- TUYECKOTO pyIOBaHUS, YIIpaBiie- | yIpaBlieHUs OWOTeX- | IOBaHUS, YIIpaBiie-
CKOro  000- | 000pyAOBaHUs, | HUSI OMOTEXHOJOTUYE- | HOIOTUYECKUMU TIPO- | HUS  OMOTEXHOJIO-
pyZAOBaHMUS, yIpaBieHUs CKMMHM  IpOLIECCAMH, | IIECCaMU, HO JOIMYyCKa- | TMYECKUMH  MPO-
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yIpaBieHusi | OMOTEXHOJO- HO JOIyCKaeT Ccylle- | €T OTAEJbHbIE OLIMO- | LleccaMu
61/IOTCXHOJIO- TNYCCKNUMHU CTBCHHBIC OH_II/IGKI/I KU
THYCCKUMHU mnmponeccamMmu Ipu OTBCTaX Ha BO-
npoieccamu npocekl 00 UX peanu-

3aIuu
Bnaoeem He Biazaeer | Bimageer Hekoropeimu | Biianeer  meromamu | Bimageer meronamu
MeTOoJaMu MEeTOJaMu METOJJaMU  KOHTpOJISI | KOHTPOJISL  Tpoliecca | KOHTPOJIs Imporecca
KOHTPOJIS KOHTpPOJIS TpO- | Ipoliecca MPOU3BOJ- | MPOM3BOJACTBA W TIO- | MPOU3BOJICTBA U
npotecca lecca IpoU3- | CTBA U MOJy4aeMoH | JIydaeMoW  MpOJAYyK- | MOJy4yaeMol Mpo-
IIPOU3BOI- BOACTBA W IIO- | IPOAYKOHWH, HO JO0- | OUH, HO 3aTPYAHACTCA | AYKIHUU
CTBa W MOJY- | JTy4aeMou MyCKaeT CYIIEeCTBEH- | IPU OTBETaX Ha HEKO-
4aeMOM Mpo- | NPOAYKIUHU Hble OIIMOKH NpPHU OT- | TOPbIE BOIPOCHI O UX

YK

BETax Ha BOIMPOCHI 00
HX JKCILTyaTallun

peanu3anum

18




7.3. OueHOYHBIE CpeacTBa

Texkymui KOHTPOJIb 3HAHUU

HaumeHoBaHue IIpencrasiienune
Ne OLEHOYHOr0 Kparkas xapakTepucTUKa OLIEHOYHOI0 OLEHOUHOTO CPe/l-
ocC cpe/cTBa CpeacTsa ctBa B ®OC
CpencTBo KOHTPOJIS,, OPraHW30BAaHHOE Kak
crienManbHas Oecela TEJarornyeckoro pa-
YcrHbIi onpoc cole- [00THUKA ¢ 00yJaroIIMMCsl Ha TeMbl, CBs3aH- TeMEL 1o
1 CellI0BaHue, HbIC C M3y4aeMOW IUCLHUIUIMHOM, U paccyu-
. paszenaM JUCUUTUTAHBL
(YO) TaHHOE Ha BBbISICHEHHE 0o0beMa 3HaHUI 00y-
YAOIIETOCs 10 ONPEACTICHHOMY pa3Jiely, Te-
Me, TpobIemMe U T.11.
KoHEuHBIN TPOIYKT, IOIYy4YaeMbId B pe-
3yJlbTaTe IUIAHUPOBAHUS W  BBITIOJHEHUS
5 KypcoBo#t mpoexT  [kommexca yUeOHBIX U |TeMbl HHAUBUILYAIbHBIX
(KIT) MCCIIEeIOBATENbCKUX 3anaHnui. Ilo3Bomster KYPCOBBIX ITPOEKTOB
OLIEHUTb YMEHMs OOy4YaIOLIMXCSl CaMOCTOS-
TEJIBHO KOHCTPYUPOBaTb CBOM 3HAHUS B
Tembl 110 pasaejgaaM JUCHMUILTUHDBI
JJISI IPOBeAeHUsI YCTHOTO Oonpoca (TeKylero KOHTPoJIsi)
Tema 1.
1.[IpuHnunuanbHas TEXHOJIOTHYECKAs cXeMa OMOTEXHOJOTHUECKUX TIPOU3-
BOJICTB U
2.OCHOBHBIE TUIIBI IPOLIECCOB U aNNapaTOB OMOTEXHOJOTHUYECKUN MTPOU3-
BO/JICTB.

Tema 2. Ilpoueccsl u annapatbl NOATOTOBUTEIbHOMN cTaAUU OHOTEXHO-
JIOTHYECKOI0 MPOU3BOJACTBA
1. Haznauenue u cyuiHOCTh Ipoliecca CTepUIn3aluu 000pyA0BaHUs U TUTA-
TEJIbHOW CPEIbI.
2. XapakTepucTuka mporecca u 000pyJOBaHMS JJIS TOJTOTOBKH TBEPIIBIX
NUTATEIbHBIX cpell. MeToabl U yCTpoMCcTBa Il TepMETH3allMK almnapaTtypbl U
KOMMYHUKAIIHH.
3. Hacochl, BO3yX0yBKH U KOMITPECCOPHI JUTsI TIEPEMEIICHUE Ta30B H JKH/I-
KOCTEH 10 TpyOONmpoOBOIaM.

Tema 3.0cHOBHOe 000py/10BaHMe /I BbIPAIIMBAHUS U (DepMEeHTALINH
1.buoxumMudeckne, XuMUIECKUE U (PU3UKO-XUMHUECKHUE TTPOIIECCHI, TPOTe-
Kalolmue B OMOpeaKTopax.
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2.IIpouiecchl MOBEPXHOCTHOIO M ITYOMHHOTO KYJBTUBUPOBAHUS MUKPOOPra-
HU3MOB. MIX 0COOEHHOCTH, TOCTOMHCTBA U HETOCTATKHU.

Tema 4. AnnaparypHoe ogopmJieHHe IIPOLECCOB Pa3IeJeHUs] U OYMCTKH
NPOAYKTOB OMOTEXHOJIOrM4EeCKHUX MPOU3BOACTB.

1. buoxumuueckue, XUMUYECKUE U (PU3UKO-XMMHUYECKUE MPOLIECCHI, TPOTE-
KAIOIIUE HA CTAAUAX BBIAEIEHUS U OYMCTKH LEJIEBOTO MPOAYKTA.

2. AnnaparypHoe opopmiieHHE Mpoliecca OTAeleHrne OMoMacchl U3 pacTBO-
poB

Tema 5.00opynoBanue i XpaHEHHUsl, TPAHCIOPTHPOBKH I'0TOBOIO
NMPOAYKTA OMOTEXHOJIOTHYECKUX MPOU3BOACTB

1. O6opynoBanue 1151 GaCOBKHU U YIAKOBKM TOTOBOM MPOIYKIIUH.
Bomnpocs! A5t caMOCTOATEIBbHOM MOATOTOBKH K IK3aMEHY

1. TunoBas cxeMa U OCHOBHbIE CTaJMH OMOTEXHOJIOTUYECKUX TIPOU3BOJICTB

2.000pynoBaHue AJisi U3MENbYEHUS! ChIPhS ISl OMOTEXHOJIOTMYECKUX MpO-
1ieccoB. [IpuMepbl KOHCTPYKIHMM TPOOMIIOK.

3. OGopynoBaHue AJisi U3MENBUYCHUS CBIPhS ISl OMOTEXHOJIOTUYECKUX MPO-
ueccoB. [IpuMepbl KOHCTPYKLIM 1€3UHTErPaTOPOB

4. KOHCTpYKUMH anmaparoB isi TpyOOH OYMCTKU Ta3oB: IUKJIOHBI U MacCsi-
HbIE QUITBTPHI

5.Metoauka pacdyeTa UUKIOHOB JUJIsl yJIaBJIMBAHUS TOTOBOrO MPOAYKTa IO-
cJie CyHIIOK (ITHEBMOTPAHCIIOPTA)

6.IlogroroButenbHas cragus npousBoacTBa. Ouuctka Bo3ayxa. OUIBTPEI
KOHCTPYKLMH «JIalKk», METOIMKA pacyeTa.

7. IlogroroBuTenbHAs CTAAUsI OMOTEXHOJIOTHYECKOTO Mpou3BoAcTBa. CTepu-
au3anus TBepAbIX cpell. KOHCTpyKIUs JIGHTOUYHO-KOHBEHEPHBIX CTEPUITN3aTOPOB.

8. Meroaunka pacyeTa KOJIMYECTBA Iapa, MOAABAEMOr0 HAa CTEPUIIU3ALUIO
TBEPJbIX MUTATCIBHBIX cpefl (Ha mpuMepe oTpyoeit).

9.TennooOMEHHUKH ISl HarpeBa M OXJIAXACHHUS MHUTATEeNbHBIX cpea. Kon-
CTPYKIIUS M METOJMKA pacyeTa CIIMPaIbHOrO TeTNIOOOMEHHHUKA.

10. TenmooOMEHHUKH /U HATPEBa M OXJIAKICHUS MUTATENbHBIX cped. Kon-
CTPYKLUS U METOJIMKA pacyeTa MIACTUHYATOrO TEIII000OMEHHUKA.

11. TermmooOMEHHUKH 71l HarpeBa U OXJIAXKICHUS MUTATEIbHBIX cpell. KoH-
CTPYKIIUS M METOJMKA pacueTa KOKyX0TpyO04aToro TermIo00MeHHUKA.

12 . Knaccudukanuuss o00pyqoBaHUs [Js1 KyJIbTUBUPOBAHHS MUKPOOPTaHU3-
MOB Ha TBEPAbIX MUTATENbHBIX cpeaax. KOHCTPYKIIMU PacTUTENbHBIX KaMep C To-
PU3OHTAIIBHO M BEPTHKAJIBbHO PACIOI0KEHHBIMU KIOBEeTaMU. JlOCTOMHCTBA U HEO-
CTaTKH.

13.KoHCTpyKIIMsl KOHBEMEPHON PACTUTEIBHOW YCTAHOBKH ISl IOBEPXHOCT-
HOT'O BBIpAIIUBAHUS KYJIBTY].

14.KOoHCTpYKIIMHA KOJIOHHBIX aIlllapaToB /I BBIPAIIMBAHUS MUKPOOPraHU3-
MOB Ha TBEPJIbIX MUTATEIbHBIX cpenax. VX JOCTOMHCTBA U HEOCTATKH.

15. KoHCTpyKIIMK pacTUTENBHBIX YCTAaHOBOK OapabanHHOro THna. /{ocTomH-
CTBa U HEJIOCTATKH.
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16. KoncTpykuuu (pepMEHTEPOB € MEepeMENIMBAIOIIMMU ycTporcTBamMu. [Jo-
CTOMHCTBA M HEJIOCTaTKU. MeToiuKa pacyeTa.

17. KoHcTpykiuu (cxeMbl) OMOPEaKTOpPOB C Pa3IMYHBIMU METOJIaMU IMOJ-
BOJIa dHEpruu. J[oCTOMHCTBA U HEJOCTATKH.

18. Konctpykuuu 6apbotaxHbix pepmentepoB. Tumbl 6apooTepoB. Pacuer
MOIIIHOCTH THEBMATUYECKOTO MEPEMEIINBAHUS.

19. Ilpumenenre MeTOAa BHIMMAPUBAHUS JIJII KOHUEHTPUPOBAHUS MPOIYKTOB
ouocunresa. [IpuMepsl KOHCTPYKUUI annapaToB, METOAUKA pacyera.

20. Meroabl CylmIKM TOPOAYKTOB OMOTEXHOJIOTMUECHUKX MPOU3BOJACTB. IIpu-
Mepbl KOHCTPYKIUI pacTbUIMTENbHBIX U BAKYYMHBIX CYLIUJIOK.

21. Ilpumepsl KOHCTpYKLMI OapOoTakHO-3paudTHBIX (epmenTepos. Jlo-
CTOMHCTBA U HEJIOCTATKHU.

22. Meroasl oOpaTHOTO OcMOcCa W yibTpaduiabTpallud B OMOTEXHOJIOTHHU.
[Ipumepbl KOHCTPYKIMI U METOIUKH 1OAOOpa 000pyA0BAHMSL.

23. Metoas! pa3zneneHus KUAKOCTH U O6uomaccel. Gunprpanus. Konctpyk-
U 6apabanHbiX GUIBTPOB. MeToanka pacuera.

24. Metoasb! paszneneHus KUAKOCTH U Ouomaccel. Gunprpanms. Konerpyk-
MU paMHBIX GUIBTPOB. MeTo/iMKa pacyeTa.

25. Metoapl pasneneHus KUAKOCTH M Ouomaccel. LlenTpodyruposanue.
[Tpumeps! koHCTpyKLMiA. Pacuer ¢akropa pa3aeneHus.

26. Metoab! peryaupoBaHus IEHOOOpa30BaHMsI B PepMEHTEpPaXx.

27. MexaHndeckue MeTObl NeHorauieHust B pepmenrtepax. [Ipumepsl koH-
CTPYKLUH YCTPONCTB /AJIsl IEHOTAIIEHHUS.

28. dotobuopeakropa. O61acTh IpUMEHEeHU. BapraHThl KOHCTPYKITUH.

29. Kputepuu BbIOOpa U oreHKa 3(p¢deKTUBHOCTH pabOTHl OHMOpeakTopa.
Bnusinue ycioBuil KylIbTUBUPOBAHUS HA TEIUIOBbIIETICHHUE.

30. MeToapl OIIEHKH MacCOOOMEHHBIX XapaKTEepUCTUK GepmenTepoB. Omnpe-
JIeJICHHE Maccollepeadyn KUCIOpoa B mpolecce adpoOHOoi (pepMeHTAIIHH.

31. Metoauka oreHku TersioBoro 3ddexra mporecca pepMeHTAIIH.

32. Tlpumepsbl KOHCTPYKIMA MemaioK ajsi (hepMeHTepoB. MeToabl yIioT-
HEHHUS BaJoB ()epPMEHTEPOB.

33. DnexTpoananu3Has yCTaHOBKA JUIsl OYMCTKU pacTBOpoB. O0macth mpu-
MEHEHUHI.

34. Tlpumepsl KOHCTPYKIHHA Ta3nudTHRIX dhepMeHTepoB. JlocTonHCTBa U He-
JOCTATKH.

35. Metonbl pazaenenus KUAKOCTH U Omomacchl. [porecchr dmoTtammm u
daoxysiiun. O6opyaoBanue. JJOCTOMHCTBA U HEJTOCTATKH.

36. MeToasl BBIZICICHHSI [IETIEBOTO MPOAYKTa W3 pacTBOPOB. OcaxiaeHUE H
sKcTpaknus. AnmapatypHoe opopmieHue. JJoCTOMHCTBA 1 HETOCTATKH.

37. MeToasl BBIZICICHHS [IETIEBOTO MPOIYKTA M3 PAaCTBOPOB: MOHHBIM OOMEH
U KpucTtayumsanus. AnmaparypHoe odopmiieHne. JlocTOMHCTBA U HEAOCTATKH.

21



38. MeToabl pazneneHus KUAKOCTH U Ouomaccel. Ilporeccsl cenmapupoBa-
Hue. AnmaparypHoe oopmienue. JJocTonHCTBa U HEJOCTATKY.

39. Hacocel. Metoauka nogoopa obopyaoBanusi. Bcnomorarensnoe o6opy-
noBanue. [lepemenienue XuAKOCTENH MO TPyOOIPOBOIAM.

40. Bo3ayxonyBku U KoMmmpeccopbl. MeTtoauku mojaoopa 000pyAoBaHUS.
BcnomoratensHoe o6opynoBanue. [lepemenienne ra3oB mo TpyoompoBoam.

IIpumepsbl IK3aMeHALMOHHBIX OMJIETOB

MUHUCTEPCTBO OBPA3BOBAHUS POCCCUINCKOU ®EJEPALINIU
®EJEPAJILHOE 'OCYJAPCTBEHHOE BIO/KETHOE YUPEX/IEHUE
BBICILIET'O [TPO®ECCUOHAJIBHOEO OBPA3SOBAHUS
MOCKOBCKHI NOJUTEXHUYECKWIN YHUBEPCUTET
(DaKYJII)TCT XUMHUUYECKON TEXHOJIOTHUH U 6I/IOT€XHOJIOI‘I/II/I, KaQ)eﬂpa «XUMOMOTEX)
I[I/ICU;I/IHJII/IHa «HpOLIeCCBI H allapaTsl OMOTEXHOJIOTUYECKUX IIPpOU3BOACTB»

O6pa3zoBarenpHas mporpamma 19.03.01
Kypc 3, cemectp 6

buner Ne 1
1.ITpumepsl KOHCTPYKITUH OapOoTaKHBIX (hepMeHTepoB. Turbl 6apdorepon. Pac-
9YeT MOITHOCTH MTHEBMATHYECKOTO TIEPEMEIIINBAHMS.
2.MeTouka pacyeTa IIUKIOHOB JUIsl yJIaBIMBAHUS TOTOBOTO MPOAYKTA (IPOXIKEN)
1ocJie MHEBMOTPAHCIIOPTA.

VYTBepxkaeHo Ha 3acenanuu kadenpsl Xumbrnorex
ITpoTokon Ne oT 2021

3aBenytomuii kapenpoit Xumbuotex
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MUHUCTEPCTBO OBPA3BOBAHUS POCCCUNCKOU ®EJEPAIIIN
®EJEPAJILHOE T'OCYJAPCTBEHHOE BIO/KETHOE YUPEX/IEHUE
BBICILIET'O [TPO®ECCUOHAJIBHOEO OBPA3SOBAHUS

MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET
dakynbTeT XUMUYECKON TEXHOJIOTUU U OMOTEXHOJIOTUH, Kadeapa « XuMOnoTex»

I[I/ICL[I/IHJII/IHa «Hpoueccm " alirapaTbl OMOTEXHOJIOTHYECKUX IMPON3BOACTB»

O6pazoBarenbHas mporpamma 19.03.01
Kypc 3, cemectp 6

buner Ne 2
1. Knaccudukamus oOGopyaoBaHUs JJis KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB
Ha TBEPJIbIX MUTATEIBHBIX cpesiax. KOHCTPYKIIUMU pacCTUTEIbHBIX KaMep.
2. TennooOMEHHUKH JJI1 HarpeBa M OXJIAXJCHUsI TUTaTeIbHbIX cpea. KoH-
CTPYKITUS U METOJIMKA pacyeTa KOXKyXO0TpyOuaToro TeruiooOMEeHHHUKA.

YTBepkaeHo Ha 3aceganuu kadeapsl Xumbuorex
ITpoToxos No oT 2021

3aBenyromnuit kadeapoit Xumbuorex
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BapuanTt Ne 1
3aJlaHus Ha KyPCOBOW IIPOEKT 110 TUCLHUIIINHE
«IIpoueccrl U anmapatbl OUOTEXHOJOTHUECKUN MPOU3BOICTBY
Paccunrtate 1 momoOpaTh CTaHAAPTU3UPOBAHHBIN TEMIO0OMEHHUK, BKIIOUEHHBIN B YCTAHOBKY HETPEPBIBHOTO HarpeBa (OXJTaXICHUS) KUAKUX CPEl
s 06paboTku G Kr/u pacTBopa BEIIECTBA, COAEPIKAIIEro B3BEIIeHHbIe yacTubl. HauansHas Temmepatypa pactBopa ti °C, koneunas - t, °C. Jlomy-
CTUMBIE TIOTEPH JaBJIeHHs pabodei cpenbl B TemiooOMennuke P [la. Jlanenue pabodeit cpenbl B COCTOSTHUU TertooOMena p [la. OnpenenuTs TOJ-
IIWHY CTEHKH KOpITyca ammapara.

Ne papuanTa | Ha3HaueHue u THI armapara Gx1078, xkr/u t, °C t, °C pxl 0>, Ia. Px10°Ila |Pabouas cpe-
na

1.1 XonogunbHUK | CiupabHBINA 30 90 40 15 0,2 OTHUIIOBBIN
CIHPT

1.2 XonomunsHUK | KoxxyxoTpyOuaTsrit 16 100 35 3,0 0,25 MeTHII0BBII
CIHPT

1.3 HarpeBatens | IlmactuHuaThIi 7 2 90 1,8 0,3 OpPYKTOBBIHA
cok (2%)

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

15 Harpesatens | KoxxyxorpyOuaTsrit 7 20 70 1,2 0,12 Bona

1.6 XonoawibHUK | CiupaibHbIN 40 70 20 1,6 0,3 JlumonHas
KHCJIOTa

I'paduueckast yactb: oOmuii Bug — 1 1., y37sl anmapata — 1 1.

Jumepamypa
1. MamuHs!l ¥ annapatsl XMMu4eckux npousBozacts/ [loxg pen. YepHoOblibckoro — M.: Mammnoctpoenue, 1975. — 456 c.
2. MamuHsbl 1 anmnaparsl XUMUYECKHX MPOU3BOACTB: mpuMeps! U 3afaun. / [lox pen. B.H. Cokonosa _ JI.: MamuHocTpoenue, 1982. — 384 c.

3. A.C. Tumonnn OCHOBBI KOHCTPYMPOBAHHS M PacueTa XMMHUKO-TEXHOJIOTHIECKOro 06opynoBanus: CrpaBounuk — Kamyra: uza. H. Boukapesoii,
T.2,2002. - 1028 c.
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Bapuant Ne 2
3a1aHUs Ha KypCOBOM MPOEKT IO AUCUUILIINHE
«IIponeccel u anmnapaTbl OMOTEXHOJIOTHYECKUN TPOU3BOICTBY

Paccunrare 1 mogo0Opathk eMKOCTh (OMOpeakTop) ¢ MepeMeNInBaONIUM YCTPOICTBOM 3aJaHHOro oObeMa. PaccunTarh nepeMeninBaroliee ycTponcTBO
1 1oA00paTh K HEMY MOTOP-PEAYKTOP MO UCXOTHBIM JIaHHBIM, IPUBEICHHBIM B TaOnuie. PaccuurtaTh ToNMHY cTeHKH anmapaTta. Cpena B anmnapare
HE KOpPPO3UOHHAs, HE B3PIBOOIACHASI.

Ne V, m3 P, MIla C % o, MM Do K2/MZ | p, KM ux 103, | Tun mewanxu
llax c

2.1 8,0 0,2 55 1,0 1300 5700 1,5 Typbunnas
OTKPBITOT'O THUIIA

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

2.3 45 0,3 70 2,0 900 1400 3,3 TypOunnas
3aKpPBITOI'O TUIIA

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

2.5 5,0 0,25 30 0,7 1100 1500 1,8 Typbunnas or-
KpPBITOI'O THUIIA

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

O06o03HaueHus: V — HOMUHANBHBIN 00beM cocynia; P — naBneHue B anmapare; ¢ — KOHLIEHTpalMs TBepAoi ¢a3bl B anmnapare; ¢ — pa3Mep TBEpAbIX Ya-
CTHILI; Px — IUDIOTHOCTb XHUAKOCTH; Pr - IJIOTHOCTb TBEPBIX YACTHILI, |l - BA3KOCTb KHUIKOCTH

I'padmueckas yactb: oOwmuii Bua — 1 1., y3nel annapata — 1 7.
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Jumepamypa
1. Mamunsl u anmapatsl XuMudeckux npousBozacts/ Ilox pen. YeprnoOsuibckoro — M.: Mammuoctpoenue, 1975. — 456 c.
2. MamuHbI 1 anmaparbl XAMHYECKHX MPOU3BOJICTB: MpuMepsl U 3a1aun. / [Tox pen. B.H. Cokomnosa _ JI.: Mammnoctpoenwue, 1982. — 384 c.

3. A.C. Tumonua OCHOBBI KOHCTPYHPOBaHUS M pacyeTa XMMUKO-TEXHOJIOTHIecKoro obopyaoBanusi: CrnpaBounuk — Kanyra: u3n. H. Boukapesoti,
1.2,2002. - 1028 c.

3amanue Ne3
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PaccuuTaTh ¥ mogo0paTh UUKIOH (IpyNIOBOM LIMKIOH) 3aJJaHHON NPOU3BOJUTENBHOCTH [JISl Pa3rpy3KH MOCJIE CUCTEMbI ITHEB-

MOTpPaHCIOpPTa IEJIEBBIX MPOAYKTOB OTACICHUS CYIIKH B MPOU3BOJICTBE APOXKKEN (MIU OEIKOBO-BUTAMUHHBIX KOHIICHTPATOB)

10 UCXOJIHBIM JIAaHHBIM, NMPUBEACHHBIM B Ta0Oiuiax Nel u No2.

O6o03nauenus: V - 00beMHBIH pacxo]l Ta30B (IIPH HOPMAaJIbHBIX YCIOBUSX);  — Temmeparypa ra3os; P — pazpexenune nepe/ HIUKIOHOM; Z — KOHIICHTpAIHsI IbUIA Ha

BXO/I€ B IIUKJIOH; Om — MEIMAHHBIN THAMETpP YaCTHUI] MbUIH; 1g0y — CpeIHEKBAIPAaTUIHOE OTKIOHEHHE Pa3MEPOB YaCTHII bUTH; 1g6y - CpeHeKBapaTHIHOE OTKIOHE-

Hue B QyHKIWU pactipeneneHns GpakiuoHHBIX KO3 PUIIMEHTOB yIaBIMBAHHS YACTHIL, Py — ITIOTHOCTH MBUIH; 1) — 3 (HEKTHBHOCTD NbUICYIABINBAHHSL.

I'padmueckas yactb: oOuMit B — 1 1.

Tabaunua Nel MNapameTpsbl rasos
Ne eapu- V, um/u t,°C P, Ila 1, Pabouas cpeoa
armkma HeE MeHee
3.1 12000 95 -100 0,95 KopMoBbIe TIpoiKu
3.2 8000 60 - 160 0,96 KopMoBo#l aHTHOHOTHK
3.3 10000 80 -200 0,96 KopMoBBbIe JpOKIKH
34 30000 75 -100 0,95 KopmoBo#t aHTHOMOTHK
3.5 25000 85 -150 0,94 KopMoBbIe IposiKu
3.6 51000 80 -280 0,97 KopMmoBoii aHTHOMOTHK
Tabnuua Ne2  MapameTpsbl Nblan
Ne BapuanTa Z, r/am® Om, 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 yactn: obmuii Bug — 1 7., y371sl anmapara — 1 I

JIutepartypa:
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CripaBOYHHK T10 TIbLIC- U 30JI0yIaBauBanuto. [lox oomr. pen. A.A. Pycanosa. M., Dueproaromusnar, 1983.
Bansaoepr A.1O., Hukonatikuna H.E. «IIpolecchl U anmapatsl 3alUThl OKpYsKaroIIeH cpenbl. 3ammTa atMmocheps» M., MI'YUD, 2008.
A.C. Tumonu OCHOBBI KOHCTPYHUPOBAHUS U pacdyeTa XUMHKO-TEXHOJOornueckoro odopyaoBanus: CnpaBounuk — Kamyra: uza. H. boukapeBoit,

1.2,2002. - 1028 c.
Anpapuanos E.W., Bansaoepr A.1O. «OnTuMu3anus petieHuii mo cyxoMy OTBOJy MbUIH U3 Ta3004HCTHBIX anmaparoB. XUMHUECKOE H He)Tera3oBoe Malu-
HocTpoeHuey, 1998, Ne7, c. 44-46.

5. A.C. Tumonun OCHOBBI KOHCTPYMPOBAHHS M pacdeTa XMMUKO-TEXHOJIOTUYECKoro obopynosanus: CripaBounuk — Kanyra: n3a. H. Boukapesoi,
1.2,2002. - 1028 c.

3amanue Ned
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PaccuuTaTh ¥ CIPOEKTUPOBATH BHICOKOCKOPOCTHOM BOJIOKHUCTBIN TYMaHOYJIOBUTENb JIJISl OUMCTKU ra3oB (BO31yXa) OT
a’po30i1s ¢ 3PPEKTUBHOCTHIO YIaBIMBaHUA Kareiab TyMaHa He Huxke 0,95 Ha OCHOBaHUM JaHHBIX, IPUBEICHHBIX B TaOJIHIIE.

O06o03HaUYeHUS: V — 06bEMHBIN PacX0J1 Ta30B IPH HOPMAIBHBIX YCIOBHUSX; P — aOCOJIIOTHOE JaBIEHHE Ta30B MEPE TyMaHOYJIOBHTENEM; t -
TeMmIepaTypa ra3os; Om - MeJIHaHHBIN THAMETP Karelb TyMaHa; 1gox — CpeIHEKBapAaTHUHOE OTKIIOHEHUE pa3MEPOB Karlesb; Px - INIOTHOCTD Karelb; Z
- KOHIICHTpAIIMs Karejab TyMaHa Ha BXO/JIE B TYMaHOYJIOBUTEIb; 1g2G n — CTaHIapTHOE OTKJIOHEHUE B QYHKIIMU pachpeneneHus GppakiuoHHon r¢dex-
THUBHOCTH

Tabnuua Nel  TlapameTpsl JHIMOBBIX Ta30B

Ne eapu- V, nv/y t, °C dm, mrm lgo, lgon pu, K2/IM3 | Z, me/m® Hopucmocms | d .. mrwm
anma qb””bg’p @
M/ md
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 yactn: obmuii Bug — 1 1., y37sl anmapata — 1 I
JIureparypa :
1. CmpaBo4HUK 10 IbLIE- U 3070ynaBauBanuio. Ilog oom. pen. A.A. PycanoBa. M., Dueproaromusnat, 1983r.
2. Banpnb6epr A.1O., Huxonaiikuna H.E. «IIpoueccs! u anmapaTsl 3aIMThl OKpYy>Karoliei cpepl. 3amuTa atmocheps» M., MI'YUD, 2004 r.

3. Banpnbepr A.1O., Momkun A.A., KamenmukoB N.I'. «O0pa3oBaHue TyMaHOB U KaIuleyJaBIMBaHUE B CUCTEMax o4uCcTKH razop» OAO «HMNO-
'A3», M., 2003r.
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4.

A.C. TumonuH OCHOBBI KOHCTPYMPOBAHUS U pacueTa XMMHKO-TEXHOJIOrnueckoro odopyaosanusi: CrpaBounuk — Kanyra: uza. H. boukapesoii,
1.2,2002. - 1028 c.
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