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YTBEPX/IAIO
[TpopekTop no yuebHoi

U Hay4HO pabote

Cht-
JL.M. KopHusnosa

14.06.2023 r.
b1.0.25

IIponecchl u anmapaTsbl NUIIEBLIX POU3BOJACTB
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noaroroku 19.03.02 [IpoaykTel mUTaHKUS U3 PACTUTEIIBHOTO CHIPhS
Hampasnennocts (mpoduis) TeXHONTOTHS MPOTYKTOB MUTAHMS U3 PACTUTEIBLHOTO CHIPhS

Kranudukarms Bbakanasp

dopma o0ydeHHs oYHast

OO6mast TpyI0eMKOCTh 43ET

Yacos 1o yaeOHOMY IJIaHy 144 Bupas! xoHTpOIISL:
B TOM YHCIIE: SK3aMEH
ayAUTOPHBIE 3aHATH 42
camocrosiTelbHas paboTa 66
4acoOB Ha KOHTPOJIb 36

Pacnpeneﬂeﬂue YaCcoB JUCHHUILIMHBI ITO0 CeMECTpaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Hroro
Henens 16 2/6
Bun 3ansuii v | PO | vmo PIT

Jlexuuu 14 |14 (14 |14
JlaboparopHsie 28 |28 |28 |28
B ToM uucrne uHT. 12 |12 |12 |12
Uroro ayn. 42 (42 |42 |42
KonraktHast pabota |42 |42 (42 |42
Cam. pabota 66 |66 |66 |66
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 144 |1 144 | 144 | 144




[Iporpammy cocraBmi(u):
cm.np., T.H. Axynosa

[Ipu paspaboTtke paboueit mporpamMmsbl aucHuIDIHHBI (Moxyinst) "Ilpomeccsl W ammapaThl MWIIEBBIX TIPOW3BOACTB" B OCHOBY
TIOJIO>KEHBI:

1. denepanbHbIi TOCYNApCTBEHHBIH 00pa3oBaTeIbHBIM CTaHAApT BHICHIEro 0Opa3oBaHWSl - OakaJaBpuaT IO HAIPaBJICHHIO
noaroroBku 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIBHOTO CHIPbs (Iprka3 MuHoOpHayku Poccuu ot 17.08.2020 r. Ne 1041).

2. Yuaebusiii tran: Hampasnenne noarotoBku 19.03.02 IIpoayKTsl mATaHUS U3 PACTUTEIHHOTO CHIPHS
HampaBnenHocts (npoduine) TexXHOJOTHS NPOAYKTOB ITUTAHMS W3 DPACTHUTENBHOTO CHIPbsS, ONOOPEHHBIH YUYEHBIM COBETOM
OI'BOY BO Yysamckuit [AY ot 14.06.2023 ., mpotoxon Ne 17.

PabGouast mporpamma JUCHMIUTUHBI (MOIYNS) MPOXOJUT COTJIACOBAHHME C HCIOJIb30BAHMEM WHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI''TACOBAHO:

3apenyromuii kadeapoit Mapaapses C.H.

3aBexyromuii BeIycKatommeil kadeapoit Mapaaprea H.B.

[Ipencenarens Meroandeckoit komuccun (axynsrera Emmcees .11

JupexTop HaydHO-TeXHIYECKOH OnbmmoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | momy4eHne CTyAeHTaMI TEOPETUIECKUX 3HAHMH 1 IPHOOPETEHIE IPAKTHIECKUX HaBBIKOB 00JIACTH MUIIEBOMH
TEXHOJIOTHH, YTO MO3BOJIUT CTyAECHTaM B JajJbHEHIIEeM CaMOCTOSATENBHO PEIIaTh 3a1a41, CBSI3aHHbIE C HHTEHCH(UKauen
IIPOLIECCOB IIPOM3BOJICTBA U NEPEPAOOTKH CENBCKOX03SIHCTBEHHOM NPOIYKIINH, CO3JaHUEM HOBBIX COBEPILICHHBIX
TEXHOJIOTHH C UCIO0Ib30BaHUEM COBPEMEHHBIX KOHCTPYKIIMI MAIMH U allllapaToB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OIIOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:

2.1.1 | BusHec-maHMpoOBaHue U yrpasieHue npoekramu (Project)

2.1.2 | MexaHu3anus 1 aBTOMaTH3alUs TEXHOJOTHYECKUX MTPOLIECCOB U IPOU3BOJICTBA

2.1.3 | UmxeHepHas ¥ KOMITBIOTepHAs Tpaduka

2.1.4 | DIeKTpOTEeXHUKA U AIEKTPOHUKA

2.2 | JucuMmiMHbI M IPAKTUKH, /151 KOTOPbIX OCBOECHHE JAHHOW AMCUHMIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npeauiecTBymoLIee:

2.2.1 | ABTOMaTU3UPOBAaHHBIE CUCTEMBI YIIPABICHHS TEXHOJIOIMYECKUMHY IIPOLECCAMU IIHIIEBBIX IIPOU3BOJICTB

3. KOMIETEHLY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCLUIIINHBI
(MOJLYJIs)

OIIK-3. Crioco0OeH CcnoIp30BaTh 3HAHUSI MHKCHEPHBIX MTPOIIECCOB MPU PELICHUH MPO(ECCHOHATIBHBIX 33124 U SKCILTyaTaI[IH
COBPEMEHHOTO TEXHOJIOTHIECKOTO 000pYI0BaHUS 1 IPHOOPOB

OIIK-3.1 Mcnone3yer 3HaHUS rpadUaecKoro MOACIUPOBAHUS WHKCHEPHBIX 3a1a4 JUIS BHIIOJHEHUS U YTCHHS TEXHUUECKUX
gepTexel B MpodecCHOHATBLHON eI TeTbHOCTH

OIIK-3.2 Pa3pabaTbIBaeT TEXHOJIOTHIECKHE ITPOIIECCHI ¢ 00ECIICYeHHEM BEICOKOTO YPOBHS HEPTOCOCPEKEHIS U UCTIOIB30BAHHS
HOBEHIINX JOCTHKEHUN TEXHUKHA

OIIK-3.3 [IpumeHsieT 3HaHHUsI OCHOB CTPOUTENBCTBA 31aHUI TPHU 000CHOBAHUU MPOEKTUPOBOYHBIX pEIICHUH

OI1IK-3.4 OcymecTBisieT KCIUTyaTalli0 COBPEMEHHOTO TEXHOJIOTHUECKOTO 000PYA0BaHUS

B pe3yibTare 0CBOEHHMS JUCHUILUIMHBI 00y4AIOIIMIiCS 10JIKeH

3.1 (3HaTh:

3.1.1 | - rpacduueckoe MOAETUPOBAHUS WHKCHEPHBIX 3a]a4 [UIs BHITIOJIHCHUS U YTCHHS TEXHUUCCKUX YePTEKEH B
podeccHoHaNBEHOM NeITeTbHOCTH;

3.1.2 | - TEXHOJIOTHYECKHE IMPpOLECChI C oOecrieueHreM BBICOKOTO YPOBHA 3HCpFOC6epe)KeHI/I$[ 1 UCMOJIb30BaHUsI HOBEUILINX
JIOCTIDKCHHI TCXHUKH,

3.1.3 [ - OCHOBBI CTPOUTENBCTBA 3IaHUH TIPH 00OCHOBAHUY ITPOCKTHPOBOYHBIX PEIICHHI;

3.1.4 | - BKCIITyaTallid COBPEMEHHOTO TEXHOJIOTHYECKOTO 000pyIOBaHMUSL.

3.2 | YmeTh:

3.2.1| - rpaduueckn MOJETHUPOBATH UHXKCHEPHBIX 32124 JUIST BBITOIHEHUS M YTCHUS TEXHHUECKHUX YepTenel B
po(heCCHOHATBHOM eI TeNbHOCTH;

3.2.2 | - obecrieunBaTh BHICOKUH YPOBEHB SHEPTOCOCPEIKEHHUS M UCTIONB30BAHIS HOBEHUIIIHX TOCTIDKCHUH TEXHUKH.

3.3 | UmeTh HABBIKH ¥ (MJIH) ONBIT JESITEIbHOCTH:

3.3.1 | - npuMeHeHHs 3HAHUI OCHOB CTPOMTEINILCTBA 3aHUI TPU 00OCHOBAHUH POCKTHPOBOYHBIX PEIICHHI;

3.3.2 | - 3KCIUTyaTaIii COBPEMEHHOTO TEXHOJIOTHYECKOTO 000PyTOBAHHSL.

4. CTPYKTYPA U COAEPKAHHUE JUCIUIIJIMHBI (MOAYJIA)

HaunmeHnoBaHue pa3/ieioB H TeM /BH]T Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | I[Ipak. | Ilpumeuanue
3aHATHA/ Kype 1107071 PaKT. | moar.

Pazgen 1. O01me mo10:keHust

OCHOBHBIE CBOIICTBA MULIEBBIX MPOJYKTOB U 6 2 OIIK-3.1 JI1.1 0 0
CBIPBSL. OIIK-3.2 JI1.2J12.1

IIpuHIUIBI aHAIKM3a U pacyeTa MPOLECCOB U OIIK-3.3 0192

aImnapaTos . OIIK-3.4

MogenupoBatue 1 1o06He MPOLECCOB U
amIapaToB MHIIEBOH TeXHOIOTHH. /JIek/




OCHOBHBIE CBOWCTBA MUIIEBHIX IPOAYKTOB U 4 OIIK-3.1 J1.1

CBIPBSL. OIIK-3.2 JI1.2J12.1

ITpuHIMIBI aHANK3a U pacyeTa IPOLECCOB U OIIK-3.3 0192

armnapaTos . OIIK-3.4

MonenupoBaHue 1 1oj100ue mpoueccoB u

anmapaToB MHIIEBON TexHooTHH. /J1ab/

OCHOBHBIE CBOICTBA MUIIEBLIX IPOJYKTOB U 10 OIIK-3.1 JI1.1 CobecemoBaHn
CBIPBSL. OIIK-3.2 JI1.2712.1 €, IOKJIaza Ha
IIpuHLUIIBI aHaTHM3a U pacueTa MPoLEecCOB U OIIK-3.3 2122 1a60PaTOPHBIX
armnaparos . OIIK-3.4 3aHITHSAX,
MopaenupoBaHue U OJO00HE MPOIIECCOB U TBOpUECKas
anmapaToB NHIIeBOH Texnonorun. /Cp/ pabota
Pa3gen 2. Mexannueckue npouecchbl

IIpouecce aApoOIeHUs U U3METbUSHHUS. 2 OIIK-3.1 JI1.1

TIpouieccer pe3anus. OIIK-3.2 JI1.2J12.1

ITpornecchl 00pabOTKU MUANIEBBIX MATEPUAIIOB OIIK-3.3 21032

JaBJIEHUEM. OIIK-3.4

IIpoueccr k1accuukanuu (COPTUPOBAHUS)

3epPHUCTBIX MaTEpPUAIOB.

/JTex/

TIponeccer ApoOIEHUS 1 U3METbUCHMUS. 2 OIIK-3.1 JI1.1

IIpouecce! pe3anus. OIIK-3.2 JI1.2J12.1

ITporiecchl 06pabOTKH MUIIEBBIX MATEPUATIOB OIIK-3.3 21

JIaBJIEHUEM. OIIK-3.4

IIpoueccr knaccuuranuu (COPTUPOBAHUS )

3€PHUCTBIX MaTEPUAIIOB.

/J1a6/

Iporecchl ApoOIICHHS U U3METBUCHUS. 2 OIIK-3.1 JI1.1 CobecenoBanu
IIponeccer pe3anusi. OIIK-3.2 JI1.2J12.1 e, I0KJIaa Ha
IIpoueccel 00pabOTKK MUIEBBIX MaTEPUATIOB OIIK-3.3 31 1a60PaTOPHBIX
JaBJIEHUEM. OIIK-3.4 3aHIATHAX,
IMponeccr! kiaccudukauu (COPTUPOBAHIS) TBOpUECKas
3epHHUCTHIX MaTEPHUAJIOB. pabota
/Cp/

Paznen 3. T'mapomMexaHuvecKue Mpoueccsl

TIporieccel nepeMenIMBaHus U CMEITUBAHUSI. 4 OIIK-3.1 JIT.1 IIpoGnemuas
[Ipoueccsl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.2J12.1 JIEKIUS
Knaccudukanus HeOZHOPOTHBIX CUCTEM. OIIK-3.3 21032

IIpoueccrl OTCTaMBaHUS M OCAXKACHHSL. OIIK-3.4

IMporeccrl HEHTPOOEKHOTO pa3/IeeHUs

HEOJHOPOIHBIX CHCTEM.

IIpoueccer GpuIbTpoOBaHMSL.

IIporecchl HEHTPOOEKHOTO (PUITBTPOBAHUSL.

TeopeTndeckne OCHOBHI pa3ieiIeHHs

00paTHBIM OCMOCOM U YABTpapUIbTPAIIHCH.

IIpoueccel pa3neneHus ra30BbIX

HEOJHOPOAHBIX CUCTEM.

/JTex/

IIponeccrl nepeMeIInBaHus U CMEITUBAHUS. 10 OIIK-3.1 JI1.1 VYueOHas
IIporeccel B CEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.2J12.1 JTUCKYCCHS,
Kraccuduxanus HeOTHOPOTHBIX CHCTEM. OIIK-3.3 D1 52 TIOKIaJI,
ITponiecchl OTCTauBaHUS U OCAXKICHUS. OIIK-3.4 TBOpYECKas
IIpomecchl EHTPOOEKHOTO pa3ieeHUs] pabora.

HEOJHOPOJHBIX CUCTEM.

ITpowecchl GpUIbTPOBAHHS.

IIpomecch! IEHTPOOEKHOTO (PHITBTPOBAHUS.
Teopernueckue OCHOBBI pa3ieleHHs
00paTHBIM OCMOCOM H yIbTpaduiIbTpauei.
IIporecchl pas3aeNeHus ra30BbIX
HEOJHOPOIHBIX cucTeM. /J1ab/




IIponeccel nepeMerinBaHus U CMEIIUBAHUS. 16 OIIK-3.1 JI1.1 CobecenoBanu
[Iporuecchl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.2J12.1 e, IOKJIaJ Ha
Kraccnguxaryst HeoTHOPOIHBIX CHCTEM. OIIK-3.3 0192 nabopaTopHBIX
IIponeccel OTCTavBaHUSA U OCAXKICHUS. OIIK-3.4 3aHATHAX,
IIpouecchl HEHTPOOEKHOTO pa3AeieHust TBOpYECKas
HEOJHOPOAHBIX CUCTEM. pabota
IIpomecce! GrIbTPOBAHMS.
IIpomecchl EHTPOOEKHOTO (PUITBTPOBAHUS.
TeopeTnueckre OCHOBBI pa3AeieHus
00paTHBIM OCMOCOM U YABTPapUIbTPAITHCH.
IIponeccel pa3neneHus ra30BbIX
HEOJHOPOAHBIX cucteM. /Cp/
Pazgen 4. Tensioo0MeHHbIe IPOLECCHI
OCHOBBI TeTJIONEpeIaYH. 2 OIIK-3.1 JI1.1 [Ipobnemuas
[Ipouiecchl HarpeBaHUs ¥ OXJIAKICHHUS. OIIK-3.2 JI1.2J12.1 JIEKIUS
OCHOBBI ACTEPU3ALMHU U CTEPUITHIALUH . OIIK-3.3 21022
IIpouecce! BeimapuBanusl. /Jlex/ OIIK-3.4
OCHOBBI TeTJIONEepeaadH. 4 OIIK-3.1 JI1.1
[Ipouecchl HarpeBaHUs U OXJIAKICHHUS. OIIK-3.2 JI1.2J12.1
OCHOBBI ACTEPU3ALUHU U CTEPUITHIAIUH . OIIK-3.3 21032
IIpouecce BeimapuBanusi. /J1a6/ OIIK-3.4
OCHOBBI TeTJIONEepeIadH. 14 OIIK-3.1 JI1.1 CobecenoBanun
[Ipouiecchl HarpeBaHUs U OXJIAKICHHUS. OIIK-3.2 JI1.2J12.1 e, IOKJIaJ Ha
OCHOBBI IaCTEPU3ALUH U CTEPUIU3ALIUY . OIIK-3.3 0192 nabopaTopHBIX
IIpoueccer Bemapusanus. /Cp/ OIIK-3.4 3aHATHSAX,
TBOpYECKas
pabota
Pazgen 5. MaccooOMeHHbIe IpoLecchl
OCHOBBI TEOPHH TIPOIIECCOB MaCCOOOMEHA. 2 OIIK-3.1 JIT.1 IIpoGnemuas
TIponeccer abcopOumy . OIIK-3.2 JI1.2712.1 JIEKIHS
IIpouecce agcopbuuu. OIIK-3.3 2132
IIporiecchl MEPEroHKU U PEKTU(DHKAIIHNH. OIIK-3.4
ITponeccsl cymku.
IIponeccel 3KCTpakuuu.
IIponeccel kpucTamIU3anuu U
pactBopenus. /Jlex/
OCHOBBI TEOPHH TIPOIIECCOB MacCOOOMEHa. 6 OIIK-3.1 JI1.1 Yuebnas
TIpoueccer abcopOumy . OIIK-3.2 JI1.2J12.1 JIICKYCCHS,
IIpoueccel agcopouuu. OIIK-3.3 D1 52 JIOKIAI,
ITporecchl MEPEroHKU U PEKTU(DUKAIIHH. OIIK-3.4 TBOpUECKas
IIpormeccer cymkw. pabora.
IIponeccel sKCTpaKLUu.
IIponeccsl KpucTaUIN3ALUH U
pactBopenws. /J1a6/
OCHOBBI TEOPHH TIPOIIECCOB MaCCOOOMEHa. 14 OIIK-3.1 JI1.1 CobecenoBanu
IIpoueccer abcopbuuy . OIIK-3.2 JI1.2712.1 e, JOKJIaja Ha
ITporieccrl amcopOUu. OIIK-3.3 21 J1a00paTOPHBIX
ITporecchl MEPEroHKU U PEKTUDUKAIIHH. OIIK-3.4 3aHSTHUSAX,
IIpomnecce cymkw. TBOpUECKas
IIpouecchl SKCTpaKLuy. pabota
IIponeccsl KpucTaUIN3ALUM U
pactBopenwst. /Cp/
Pa3nen 6. buoxumuyeckue npouecchl
OCHOBBI (hepMEHTAITUOHHBIX 2 OIIK-3.1 JI1.1
nporeccos /JIex/ OIIK-3.2 JI1.2712.1
OIIK-3.3 2122
OIIK-3.4
OCHOBBI (hepMEHTAITUOHHBIX 2 OIIK-3.1 JI1.1
npoueccos /J1ab/ OIIK-3.2 JI1.2J12.1
OIIK-3.3 22

OIIK-3.4




OcHOBBI (hepMeHTaIHOHHBIX Ipoueccos /Cp/ 6 10 OIIK-3.1 J1.1 0 0 CobecenoBanu
OIIK-3.2 JI1.2J12.1 e, IOKJIaJ Ha
OIIK-3.3 22 1a60PaTOPHBIX
OIlIK-3.4 3aHITHSX,
TBOpYECKast
pabora
Pazgen 7. KonTpoasb
/Ox3ameH/ 6 36 OIIK-3.1 J1.1 0 0
OIIK-3.2 JI1.2J12.1
OIIK-3.3
OIlK-3.4

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

He npexycmotpeno

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHY

OO1Me MOJIOKEHNS

1. Uro m3yqaercs B Kypce "IIpomeccs! u anmapatsl”. Kiaccudukarms 0CHOBHBIX IPOIECCOB MUIEBOI TEXHOJIOTHU.

2. ITpuHLIUMTBI aHANMHM3a U pacyeTa MPOILECCOB U ammaparoB. KuHeTHYeCcKHe 3aKOHOMEPHOCTH MpOLeccoB. JIBIKyIas cuia
npolecca.

3. OCHOBHBIE THIIBI IIPOLIECCOB U aIapaTOB, UX XapPaKTEPUCTHKU. XapaKTep paclpeieieHusl TEMIepaTyp B amlaparax
U7EaNbHOTO CMELIEHUS, UeaIbHOIO BEITECHEHUS B alnapaTaX IPOMEXKyTOYHOIO TUIA.

5. MogenupoBaHnue 1 Nofo6ue MpoLEeccOoB MUIIEBON MPOMBIILUIEHHOCTH. OCHOBHBIE METO/BI U3Y4EHUs IpoLeccoB. Bumpl

MOACIMPOBAaHUA. KOHCTaHTLI, HMHBApHAaHTBI 110)1061/19[. CI/IMHJ‘[CKCBI, KOMIIJIICKCHI HO}.‘[O6I/I$[.
MexaHuueckue mpoueccsl

I. [pouecc npobnenus. lllekoBeie U KOHYCHBIE IpoOuiaku. O6nacte npuMeHeHus. OCHOBHBIE XapaKTEPHUCTHUKH
anmnapartoB. KOHCTpYKIUS ¥ NPUHINIBI PaOOTHI.

2. Ipoueccs! npeccoBanms. O6macTs MpUMEHEHU. Buasl mpeccoBaHus.

3. OCHOBHBIE XapaKTEPUCTUKH IIpoIlecca. Y paBHEHHE paclpeneieHns AaBlIe HHUS IPECCOBAHUS.

4. IMponecc u3Menbyenusi. Bunsl pesanns. Tpu cirydas pezanns jie3Bu—eM. OCHOBHBIE (haKTOPBI, XapaKTEPHU3YIOLINE

HPOLIECC PE3AHUSL.
T'unpomexaHudeckue IpoLecchl

1. [Iponecc nepememuBanus. OCHOBHBIE XapaKTEpPUCTUKU Tpoliecca. Kpu—repuit MomHocTH. Pexxumbl nmepeMernBaHus.
OrmpezieneHre YacTOTHI Bpallle "HUSI MEIIAJIKH 10 rpaduueckoii 3aBucumoctu K=f(Re).

2. [ponecc ocaxxkaenus. MatepuanbHblii 6anaHc nporiecca. IhdeKTHBHOCTh pasueneHus. Pexumer ocaxaeHns. CKOpocTh
npouecca ocaxaeHus. dopmyna Ctokca.

3. IceBnooxmxenue. I'mapoanHamuka mpouecca. Kpusas nceBrookmke Husl. Bujabl peXXMMOB NCEBIO0OKHKEHHS.
OCHOBHBIE TEXHOJIOTHYECKHE TTAPAMETPHI TICEBI00KIKECHHSI.

4. OcaxeHue moJ IeHCTBHEM IeHTpoOexkHOH cunbl. OCHOBHBIE XapaKTe "PUCTHKH Iporiecca. CKOPOCTh OCaXICHUS B
LHEHTPOOEKHBIX YCTPOHCTBaAX.

5. dunpTpoBaHue MMOJ ASHCTBHEM LEHTPOOEXHOH cribl. OnpenelicHHe BeINYUHBI AABICHNS, JEHCTBYIO IIET0 Ha CTEHKY
OapabaHa.

6. MewmbpanHsle mpoueccs! pasaeneHus. OCHOBHbBIE XapaKTepPUCTUKU MeMOpaH, UX CBOWCTBA. YibTpaduibrparms. Cxema

paszeJIeHUs pacTBOpa 0OPaTHBIM OCMOCOM.
TermooOMeHHBIE IPOIIECCH

1. OCHOBHOE ypaBHEHHE TEIUIONEpeadi. TelronpoBOHOCTh, KOHBEK TS, TEIUIOBOe M3nydeHue. CBsa3p kodddunmenrta
Teronepeaayn ¢ ko3h(pHUIUEHTaAMHI TEIIOIPOBOIHOCTH U TEIUIOOTAAYH.

2. IMponecc oxnaxaenns. CrocoObl oxiaxaeHus. TeMTiepaTypHble XapaKTepUCTUKH XJIaIareHTOB M TEIIOHOCHTENCH.
3. CxeMa OIHOKOPITYCHOM BBIMAapHOW ycTaHOBKH. [IpmHIWN neficTBus. MaTepHaidbHBIN W TEIIIOBOW Oa—JIaHCHI.

4. OCHOBHBIE claraeMble OOIIEro pacxofa Iapa Ha BhINapUBaHME. TeopeTHUecKuil M yAelbHBIH pacxon mapa. Pacuer
OJJHOKOPITYCHOTO BBIIIAPHOTO arllapara: TeIuIoBasi Harpys3ka, Koo GHIUeHT Terionepe1a4yn Mpy BhIIapHUBAHUH.

5. MHoroxopnycHsle BbIIapHblEe YCTaHOBKU. Cxema M npuHUMI JeiicTBus. CxeMsbl BblapuBaHus. MaTepuanb—HbIH U

TEII0OBOH OalaHCHI MHOTOKOPITYCHOI! BRITTapHO# ycTaHOBKH. Koaddu—rueHT ncnapeHus n caMouCapeHusl.

MaccooOMeHHBIE TPOLIECCHI

L. CymHocTs mpoliecca Maccornepenaun. PaBHOBECHOE cocTOsHME cucTeMbl. Jlnarpamma paBHoBecus. PaGouast muHus
nporecca, ABHXKYIas CUila Mpo—iecca.

2. MacooTTaaua, MexaHu3M mpoiecca. OCHOBHOE ypaBHEHHE MaccooTAa4d. Kpurepun momobust Maccomepenayn.

3. Pacyer paboueii BBICOTHI aIapaToB CO CTYNEHYATHIM KOHTAKTOM: HJIe aJIbHBIN IIPOLIECC, peanbHbIH MpoLecc.

4. Paznenenne xunkux cmeceid. VmeanbHble, peanbHbIe KUIKAE CMECH. A3COTPOITHBIE CMECH. A3COTPOIHAs TOYKA.

5. CymHocTh mporecca pexrudukamyn. Cxema peKTH(PHUKAIIMOHHONW ycTa "HOBKHM. MaTepHabHBIN OalaHC peKTH(GHUKAIAN.
6. CymHocTtb npouecca abcopbuuu. 3akon ['enpu. MatepuansHbiii 6ananc mporecca abcopOuun. M3oTepmbl abcopOuum.
OrmpezieneHre ONTHMAIBHOTO YIEIBHOTO pacxona abcopOeHTa.

7. CymHoCTh mporecca aacopounu. Bumbl u xapaktepuctiuka ajcopOeHToB. MexaHu3M mporiecca. V3MeHeHue GpoHTa
agcopOmu.

8. (DOpMLI CBA3U BJIal'Md C MaTCpHaJIOM. Kunernka nmponecca CyHIKHU. MaTepI/IaﬂbHHﬁ M TEIIOBO# OallaHCHI CYHINJIKH.




9. CymHOCTh mporecca 3KCTpakuun. [I[puHIUNuanpHas cxeMa SKCTpakiuy. PaBHOBecHe B CHCTEMAax >KHUAKOCTH -
*KuIKocTh. KoagduuuenT pacnpenenenus. TpeyronbHas Auarpamma.

10. CXeMBI 9KCTPaKIUH. OKCTPaKIHs B CHCTEME TBEPIOE TENO - )KUAKOCTh M BaAPHAHTHI MPOBEACHHS 3TOTO IIpoIlecca.
KoncTpykuust anmapaToB At IPOBEAECHUS SKCTPAKIIUHL.
1. CymHocTth npouecca Kpuctajummzanuu. CTaann TexHojgoruyeckoro npouecca. Cratuka npouecca. JluarpaMMel

COCTOSIHUS pacTBOPOB. CKOPOCTh KPUCTAILIH3AIMH U €€ U3MEHEHHE BO BpeMeHH. CriocoOBl KPUCTAIUTA3AIHH.
Buoxumuyeckue mpoueccsl.

1. Haznauenue u npuMeEHEHUE B MUIIEBOM MPOMBIIIJIECHHOCTH.
2. Kunernka u MaccooOMeH (hepMEHTAIMOHHBIX MPOIECCOB.
3. AmmapaTtypa ISl TPOBEICHUsI ITPOIeccoB (pepMeHTanny.

5.3. TemaTuka KypcoBbIX padoT (KypCcOBBIX POEKTOB)

He npexycmoTpeno

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

Ompoc 1.

Bsenenue

1. Uro uzydaercs B kypce «IIpoweccsl u anmapaTsi».

2. Korna u rae 3apoaunace Hayka o «IIpomeccax u anmaparax». KTo sBIsieTcs €ro 0CHOBONOIOXKHUKOM.
3. Yro Takoe MPOM3BOJCTBEHHBIH Mporecc. UTo Takoe TEXHOJIOTHYECKHi mporecc. YeM OHM OTIMYAroTCs.
4. Uro takoe anmapar. Uro Takoe MamuHa. YeM OHU OTIMYAIOTCH.

5. KakoBa kiaccuuKaiys npoueccoB MHUIIEBOW MPOMBIIIICHHOCTH.

Ompoc 2.

CBoliCcTBa BEILECTB

6. Ha xakue Tpu rpynnsl MOXHO pa3feiIuTh CBOMCTBA BEILECTB.

7. Kaknmu BenMYMHAMH XapaKTepU3yloTCsl (pu3MUYecKue CBOMCTBA JKHIKOCTEH M Ta30B.

8. Kak HalfTH IUTOTHOCTH CYCIIEH3MHM Hepe3 MacCOBYIO OO TBEpHOil (a3l

9. Kak HailTW MIOTHOCTH CyCTIEH3UH 4epe3 OOBbEMHYIO 00 TBEpAOi (asbl.

10. B uem 3akmrouaercs 3aKOH BHYTpeHHEro TpeHus: HproToHa.

11. UYro Takoe KMHEMaTHUYECKas BS3KOCTb M IMHAMUYECKas BSA3KOCTh, B KAKUX EAMHUIIAX U3MEPSIOTCS TH BEIMYHHBI.
12. UeM pas3nuyaroTcs IUIOTHOCTD M YJISNBHBIH BeC. B KakWX eIMHMIIAX M3MEPSIOTCSA STH BEIHUYHHEL

13. Kakumu BenmuuMHaMu XapaKTEpU3YHOTCS ChIIydue MPOIYKTHI.

14. Yro xapakTepu3yeT IMOPO3HOCTh CBOOOHO HACHITAHHOTO MaTepHhaa.

15. UYro xapakTepHu3yeT CTENeHb 3aIl0JHEHUS CBOOOIHO HACHIIAHHOTO MaTephaa.

16. OCHOBHBIC BEIMYMHBI, XapAKTEPH3YIONINE TEILIO(PU3NIECKHE CBOWCTBA BEIIECTB.

[IpuHIMOBI aHANK3a U pacyeTa alapaToB

24. HammmmTe ocHOBHOE ypaBHEHHE KHHETHKH. UTO XapaKTepu3yeT KHMHETHYECKHI Ko3((HIMEHT.

25. Uro siBnsieTcst ABMKYIIEH CHIION mpoliecca B OOIIEM ClTydae, U B YaCTHOM.

26. Kak cocraBnsieTcss MaTepranbHbBIi OanaHC mpoliecca.

27. Kak cocrapisieTcst SHepreTuieckuii 6anaHc mpouecca.

28. YeM mepHOANIECKHI TPOIECC OTIAMYACTCS OT HelpepblBHOro. HazoBHTe WX OCHOBHBIC XapaKTEpPHCTHKH.
29. Kak npoucxoanT n3MeHeHHe TeMIepaTypsl (KOHIICHTPAI[UM) B anmapaTe NACabHOTO CMEIICHNUS.

30. Kak mpoucxoaut u3mMeHeHne TemrepaTypsl (KOHLIEHTPALUHU) B amnnapare WieaibHOTO BBHITECHEHUS.

31. Kak npoucxoanT usMeHeHHe TeMnepaTypsl (KOHLEHTPAIMN) B annapare MPOMEKyTOUYHOTO THIIA.
MonenupoBaHne 1 10100Me IPOIECCOB MUIIEBEIX TPON3BOACTB

32. B uem 3akmouaeTcss TEOpPEeTHYECKHH MyTh MCCIENOBAHUS IIpoIecca.

33. B uem 3akmouaeTcsl SKCIEPUMEHTANIbHBINA MyTh UCCIEN0BaHUs Mpolecca

34. B dewm 3akmrouaercst MOAENMMpPOBAaHUE TIPOIECCa.

35. Kakne momxHBI cOOMIONATECS YCIOBHS MOAO0MS (hU3HMUECKUX MPOIECCOB.

36. Uro Takoe KOHCTAHTBHI M WHBapUAHTHI MOJO0US.

37. UYro Takoe CHMILICKCH M KOMIUICKCHI ITO00MS, KPUTEPHH MOI00MS.

38. HazoBuTe 0CHOBHBEIE KPHTEPUH MOIOOMS.

39. Uro xapakTepuzyeT OCHOBHOW KpUTEpHi Mono0usl.

40. ChopmynupyiiTe MepByto Teopemy HOI00HS.

41. ChopMmynupyiiTe BTOPYIO TEOpPEMy IMOJ00MS.

42. Cchopmynupyiite TpeThIO TEOpEMy MOI00HS.

43. Kakoil xputepuil mogo0Ousi Ha3pIBAIOT OMPEAETSIONIMM, KaKOH ompenenseMbIM.

44. Hammmmte 0000meHHbIe KpUTepHaIbHble YpaBHEHHs (YpaBHEHHs! 0OOOIIEHHBIX NEPEMEHHBIX).

45. HazoBute BcrioMoraTtensHbIe KpUTepHH 1moo0us. KakiuM 00pa3oM mosrydeH KaxIblil KPUTEPHH.
Ompoc 3. MexaHHYeCKHE TTPOIECCHI

46. C Kaxoi LEeNbl0 MPUMEHSETCS M3MENbYCHUE TBEPbIX MaTepUajoB?

47. Kaxkuie THITBI H3MeNbUaIONINX MAaIIWH MPUMEHSIOTCS B IPOMBIIIIEHHOCTH?

48. Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKH APOOIMIOK M MENbHHII.

49. [lepeuncnute TpeGOBaHUS MPEABIBISEMbIE K U3MEIBYAIOMINM MaIIHHAM.

50. K xakoMmy BHIy IpOOJICHUS OTHOCSTCS INEKOBBIC, THPALMOHHBIC (KOHYCHBIC) MPOOMIKH?

S1. KakoBa KOHCTpyKIMS, MPUHINT ACHCTBUS U 00JIaCTh IPIMEHEHHS IIEKOBBIX JPOOIIIOK?

52. KakoBa KOHCTpyKIMs, NPUHINI ACHCTBUS U 00IaCTh IPHUMEHEHHS TUPAIIMOHHBIX (KOHYCHBIX) APOOUIOK?
53. K kakoMy BHay ApOOJIEHUS] OTHOCSATCS MOJIOTKOBBIC, BAJbILOBBIE IPOOHIKH, AE3HHTEIPATOPHI, IUCMEMOPATOpPhI?

54. KakoBa KOHCTPYKIWs, NPHUHIIAIL }ICfICTBHSI u 001acThb MPUMCHCHUA MOJIOTKOBBIX ]:[pO6I/IJ'IOK?




55. KakoBa KOHCTpYKIHMS, IPUHLUI JEHCTBHUS U 00NAaCTh MPUMEHEHHS BaJbIIOBBIX IPOOUIOK?

56. KakoBa KOHCTpYKIMS, NPUHIMI ACHCTBUS U 001acTh NIPUMEHEHHS JE3UHTErpaTopoB?

57. KakoBa KOHCTPYKIHSA, MPUHINN ASHCTBUS U 00JacTh NPUMEHEHHS IHCMeMOpaTopoB?

58. Kakne MeTbHUIBI MIPUMEHSIOTCS JUI IpoOIeHHus U IoMoJa 3epHa?

59. K xaxoMmy BUIy M3MeIbU€HUS OTHOCSATCS IIApOBbIE, BUOPALIMOHHBIE MENTbHHUIIEI?

60. KakoBa KOHCTpYKIHS, NPHHIMN AeHCTBUS U 001acTh NPUMEHEHHS IIApOBBIX MEIbHHIL?

61. Kak Bauser yacToTa BpalleHUs IApOBOM MENBbHUIBI HA CTENIEHb U3MEIbUYCHUS.

62. KakoBa KOHCTpYKIHMS, IPUHLIUI JEHCTBHUS U 001aCTh MPUMEHEHUS] BUOPALIMOHHBIX MEJIbHUIL?

63. ITpyMeHUMBI JIH JUT M3MENBYCHUSI B BUOPALMOHHBIX MEIbHHUIAX MaTepHalbl ¢ HU3KOM TeMIepaTypoil IiaBieHus?
OO0BbscHHTE TOYeMYy?

64. Jlis 4ero IMpUMEHSIOT MPECCOBAaHHNE B MUINEBOI MPOMBIIUICHHOCTH?

65. Kakoe obopynoBanue HCHOIB3YIOT MpH 00pabOTKe MPOIYKTOB MpeccoBaHUEM?

66. KakoBa KOHCTpYKIHS, NPUHIMI AEHCTBUS U 001acTh NIPUMEHEHHST 00€3BOXKUBAIOMINX HIHEKOBBIX MPECCOB?
67. KakoBa KOHCTpYKIHSA, MPUHINN AEHCTBUS U 00JaCcTh NPUMEHEHHS POTAMOHHBIX OPHKETHPYIONINX IIPECCOB?
68. Jlns gero mpenHaszHaueH (OPMOBOUYHBIN Mpecc, KaKOB €ro MPUHIUI paboThI?

69. Yro takoe ¢uibepa?

70. Uro Takoe dKCTpYy3usi, € BUIBI U 00JaCTh PUMCHEHHS?

71. Kakoe o6opynoBaHue MPUMEHSIOT A HONXYyYECHHS SKCTPYANPOBAHHBIX NMHUINEBBIX MPOIYKTOB?

72. OnumuTe yCTpOoHCTBO U MPUHLMKI JIEHCTBUS SKCTpyAepa.

73. OnumuTe yCTpOWCTBO M MPUHLUN AEHCTBHS APaKMPOBOYHOIO IPaHYISATOpA.

Ompoc 4. 'mapomexaHNYecKue MpOIeCCh

74. YacTuipl KakKuX pa3MepoB MOTYT BBIJENICHBI U3 Ia30BBIX MOTOKOB IOJ JEHCTBUEM IPaBUTALMOHHBIX CHII?
75. KakoBa KOHCTpPYKIMS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS IBUICOCAAUTENBHON KaMepbl?

76. B kxaxux ammapartax IPOHMCXOIHT pa3zielieHHe Tra30B HEOJHOPOIHBIX cMecel MOoi AeHCTBHEM MHEPIIMOHHBIX M
HEHTPOOEIKHBIX CHII?

77. KakoBa KOHCTpYKIMS, IPUHLUI JEHCTBHUS U 00JAaCTh MPUMEHEHHUs] OTCTOMHOTO razoxona’?

78. B uem 10oCTOMHCTBA LUKIOHHOTO Ipolecca?

79. OT Kakux (aKTOPOB 3aBHCHUT CTEIEHb OYHCTKHU Ta30B B IMKIOHAX?

80. KakoBa KOHCTpYKIMS, IPUHLIUI JEHCTBHUS U 00IaCTh MPUMEHEHUS] LUKIOHA?

81. Kakue GuibTpbl IPUMEHSIOT JJIS1 OYUCTKHM T'a30BBbIX MOTOKOB?

82. KakoBa KOHCTPYKIHS, MIPUHINI ACHCTBUS U 00JIacTh IPHUMEHEHHUS pyKaBHOTO (rubTpa?

83. KakoBa KOHCTpyKIMS, MPUHINMI ACHCTBUS U 00JIaCTh MPHMEHEHHUS NaTPOHHOTO (QMIbTpa?

84. B dem 3akmiouaercs MOkpasi ouncTka ra3oB? KakoBa creneHb 04uCTKH?

85. KakoBa KOHCTpYKIMS, NPHHIMI ASHCTBUS U 00J1aCTh IPUMEHEHHsI HAacaJ0YHOTO CKpyOOepa?

86. KakoBa KOHCTpYKIHS, MPUHINT AEHCTBHS W 007aCTh IPHIMEHEHHsI IIEHHOTO CKpyOOepa?

87. Ha3zoBuTe npuHIMI, Ha KOTOPOM OCHOBAaHO OCAXECHHE B MEKTPHUECKOM IIOJIE.

88. Kakue KOHCTPYKIMH 3JeKTPO(UIBTPOB BaM M3BECTHBI?

Ompoc 5. TermrooOMeHHBIE TPOIIECCHI

89. Kakue BUIBI TENIOHOCUTENEH U METOJbl HATPEBAHUS IIPUMEHSIOT B IMIIEBBIX IPOU3BOJCTBAX?

90. JlaiiTe KpaTKyl0 XapaKT€PUCTUKY HACBIIIEHHOTO BOJSHOTO Mapa.

91. Kakue cnocoObl HarpeBaHUsI HACBHIILICHHBIM BOJSHBIM ITApOM IPUMEHSIOT B IIUILIEBBIX IPOM3BOJCTBAX?
92. B dgem cymHOCT crioco0a HarpeBaHUS «OCTPHIM» MapoM?

93. Korma MoXHO MpHUMEHSTh HarpeBaHHE «OCTphIM» IapoM? Kax ompenenuts pacxon rperomero mapa?

94. W3 xaxkoro ypaBHEHHs ONPENEISIOT PacXo TEIUIOHOCUTENs AJsl HarpeBaHus?

95. B dgem cymHOCT criocoba HarpeBaHUS «TIIYXHM» Hapom?

96. i 4ero B cxeMe «IIyXoro» mnapa INpUMEHSETCsl KOHICHCATOOTBOAUUK?

97. Kakue criocoObl HarpeBaHusi ropsiueil BOJON NMPUMEHSIOT B MUILEBBIX MPOU3BOJICTBAX?

98. B kxakux ciydasx MPUMEHSIOT HarpeBaHUE ABbIMOBBIMU Ta3zaMu?

99. Kakue HegocTaTky NpUCYIM HarpeBaHUIO JILIMOBBIMU ra3aMu’?

100. B uem cymHOCTh crioco0a HarpeBaHUsI TOPSYUM BO3AYXOM M 00JacTh MPUMEHEHHs 3TOro crocoba Harpesa?
101. Kakue criocoObl HarpeBaHus 3JIEKTPUYECKUM TOKOM HCIIOJIB3YIOT B IMILEBBIX MPOM3BOJCTBAX?

102. B dgem cymHOCTh criocoba HarpeBaHUS NEKTPHISCKHM TOKOM B ITeYaxX IPSIMOTO JeHCTBHSA?

103. B dgem cymHOCTH criocob6a HarpeBaHUS IEKTPHUIESCKHIM TOKOM B II€4aX KOCBEHHOTO JICHCTBHSA?

104. B 4eMm mpenmyIiecTBa U HEAOCTATKU CIIOCOOA HArpeBaHHs AIEKTPUUYECKHUM TOKOM?

105. Kakue xmaJareHThl UCMONB3YIOT Ul OXJaXIEHUs ra30B, MapoB M skuakocTel? HazoBuTe X XapaKTEpUCTHKH.
106. Kak BBIYMCIUTB pacxo] OXJIaXAaromed BOIbI?

Omnpoc 6.MaccooOMeHHBIE TIPOLIECCH

107. KakoBa cymHocTh OMOXUMHYECKHUX MPOIECCOB?

108. JIiis IpoM3BOICTBA KAKUX TMPOJIYKTOB HMCIOJB3YIOTCS OMOXUMHUYECKUE TPOIIECCHI?

109. KakoBa KOHCTpyKIMS, MPUHINI ACHCTBUS U 00JIacCTh MPHMEHEHHS (epMeHTaTopa?

110. KakoB nmpuHIMD IeHCTBUS CaMOBCACBHIBAIOIIEHCS MEIIaIKu?

111. KakoBa cymHocTh nporecca adbcopouuu?

112. Kaxkne cxemsl abcopOIuy MPUMEHSIOT B TEXHHUKE?

113. Kaxkne xoHCTpyKIMH abcOpOEpOB MPUMEHSIOTCA B MPOMBIIIICHHOCTH?

114. KakoBa KOHCTpyKIIMS, TIPUHIUI JACHCTBUS M 00JIacTh MPUMEHEHUS MMOBEPXHOCTHOTO abcopOepa?

115. KakoBa KOHCTpYKIWS, MIPUHINI ACHCTBUS U 00JIacTh IPHUMEHEHHS TUICHOYHOTo abcopbepa?

116. KakoBa KOHCTpyKIMS, MPUHONN ACHCTBUS U 00JIacTh NPHUMEHEHHsS HacagodHoro abcopbepa?

117. Kakue npumensitorcsi Hacanku B abcopOepax? Kakum TpeGOBaHUSAM JOJDKHBI YIOBIETBOPATH HACAIKU?




118.

ITpu xakux pexuMax MOTYT paboTaTh HacaJouHbIe abcopOepsI?

119. KakoBa KOHCTPYKIIHS, NPUHIIMI JCHCTBHS W 00JIACTh MPUMEHEHHSI TapeabuaThiX 0apOOTaKHBIX KOJOHH?

120. KakoBa KOHCTPYKIIMS CUTYATBIX Tapeiaok?

121. KakoBa KOHCTPYKIHsI KJIAIlaHHBIX Tapenok?

122. KakoBa KOHCTpYKIMS, PUHLMI JEHCTBUS U 001acTh MPUMEHEHUs pacrbuinBaloniero abcopbepa?

123. B uem cymHocTh mpolecca BelnenaynBaHusa? Kakue KOMIOHEHTB! YJacTBYIOT B IPOLIECCE BbINIETAYMBaHUs?
124. KakoBa KOHCTPYKIHSA, MPUHONT ACHCTBUS U 00JIacTh IPUMEHEHHS MepKoiIaTopa?

125. KakoBa KOHCTpyKIMS, IPUHINM ACHCTBUS U 00IaCTh NPUMEHEHHS HAKIOHHOTO ABYXIIHEKOBOTO IU(Qy3MOHHOTO
arnmapara?

126. KakoBa KOHCTpYKIHS, MPUHINT AEHCTBUS U 00JaCTh MPHMEHEHHS ABYXKOJOHHOTO AU(QY3NOHHOTO ammapaTa co
B3BEIICHHBIM CIIOEM?

127. KakoBa KOHCTpYKIMS, IPUHLMUI JEHCTBHUS U 00JAaCTh MPUMEHEHHsI JIEHTOYHOTO dKCTpakTopa?

128. Kakue MeToJpl MPUMEHSIOT AJIs pa3feleHus KUAKUX OJHOPOAHBIX cMecei? Ha kakux CBOMCTBaX >KUAKUX cMeceil

OCHOBAaHBI OTU METOJBI Pa3ACIICHUA

129. Uro Takoe mpocTas neperonka? [Ipu pasmeneHun Kakux cMeceil ee MPUMEHSIOT?
130. Kakue pa3sHOBUAHOCTH MPOCTOH MEPErOHKU NPUMEHSIOTCSA B MUIIEBON NMPOMBIIUIEHHOCTH?
131. KakoB npuHIMI 1eficTBHUS M 001acTh IPUMEHEHNS YCTAaHOBKH UIS (ppakIMOHHOI HeperoHku?
132. Kaxoit crioco0 meperoHKr Ha3bIBaeTCs (PPAaKIOHHOHN IEePEeroHKOn?
133. KakoB nmpuHuun neiictBus u 001acTh MPUMEHEHUS] YCTAaHOBKU JUISl IPOCTOM MEPEroHKU ¢ eduiermarmei?
134. Yro Takoe ¢uierma? Iy yero oHa HampasiseTCss 0OpaTHO B Ky0?
135. KakoB npuHItMIT 1efcTBUSA M 001aCTh IPUMEHEHNS YCTAHOBKH JUIS TIEPETOHKH C BOASHBIM ITapoM?
136. KakoB npuHIun aeffctBus 1 001acTb NPUMEHEHUS YCTAHOBKU JUISL MOJICKYISPHOH NEperoHKu?
6. YHAEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIS)
6.1. PexoMeHayemas IuTepaTypa
6.1.1. OcHoBHas UTEpPaTypa
ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI1.1 |Ilnakcun 0. M., IMTpomeccs! u anmapaTs! MUMIEBBIX TPOM3BOACTB: yIeOHUK M.: KonocC, 2008 20
Manaxos H. H.,
Jlapun B. A.
JI1.2 | Kasenxwuii I'. /1., IIporecchl U anmapaThl MHIIEBBIX TEXHOJIOTHI: yICOHUK M.: KonocC, 2013 | DnexTpoH
Kacpsnenko B. I1. HBIH
pecypc
6.1.2. lonoTHUTe/IBLHAS JIUTEPATypa
ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komna-Bo
JI2.1 |AnexceesI. B., Bupryansaslii 1abopaTopHsIil mpakTHKyM o Kypey "IIpomeccst CII6.: Jlans, 2011 1
Bpunenxo U. U., Y anmnaparhl MUIIEBBIX MPOU3BOACTB": yueOHOE mocobue
Jlykun H. 1.
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "MHTepHeT"
31 | MoCKOBCKHI rocynapCTBEHHBIH YHUBEPCUTET ITUIIEBEIX ITPOU3BOICTB MuHICTEpCTBa 00pa3oBaHus U HayKH Poccuiickoit
Oenepanuu.
Jlexiuu no kypcam «IIpoleccsl 1 anmnaparsl MUIIEBBIX IPOU3BOJCTB C OCHOBAMH TMAPABIHKI
32 | DneKTpoHHBIE KHUTH MO MUIIEBOH MPOMBIIIIEHHOCTH
6.3.1 IlepeyeHb MPOrpaMMHOro odecrnev4eHust
6.3.1.1 | SuperNovaReaderMagnifier

6.3.1.2 | OC Windows XP

6.3.1.3 | bCad Butpuna

6.3.1.4 | Office 2007 Suites

6.3.1.5 | MozillaFirefox

6.3.1.6 | MozillaThinderbird

6.3.1.7|7-Zip

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

HanmonanpHas anektpoHHas 6ubinoreka. JIocTyn mocpecTBoM uconb3oBanus ceti «MHTepHeT» Ha 32 TepMuHaa
nocryma. https://H36.pd/

6.3.2.2 | DnexTpoHHEIH epuogueckuii cripaBodHuk «Cructema TAPAHTY. [TonmHOTEKCTOBBIH, 00HOBIsIEMBIA. JlocTym 1Mo

JIOKQJILHOM CETH aKaJeMUU

6.3.2.3 | Dnexponnas GubmmoTeunas cuctema « 35C FOPAUT www.biblio-online.ruy». IToMHOTEKCTOBAS HIEKTPOHHAS

oubnuorteka. IHAMBUIYa IbHBIN HEOTPaHMYEHHBIN JOCTYI Yepe3 PUKCUpoBaHHbIM BHemHUi [P anpec akanemun
HEOTPaHMYEHHOMY KOJMYECTBY M0JIb30BaTENEN U3 MI000H TOUKHU, B KOTOPOI HMeeTcst JOCTYyN K ceTh MIHTepHeT.
https://www.biblio-online.ru/




6.3.2.4 | Onextponno-6ubnroreynas cucrema ZNANIUM.COM. [TomHOTEKCTOBAs 2MMeKTpoHHAS OnOnnoTeka. MHAMBUYaTbHBII
HEOrpaHMYECHHBIN AOCTYI uepe3 GUKCUpOBaHHBIN BHeIIHU [P afpec akanemMun HeOrpaHHUEHHOMY KOJIMYECTBY
MOJIb30BaTeNeH U3 JIFO00H TOYKH, B KOTOPOU MMeeTcst JOCTyI K ceTd MHTepHeT. http://znanium.com/

6.3.2.5 | Dnextponnas 6ubnuoreka Texundeckoro BY3a (3bC «KoHcynbTaHT cTyaeHTa»). [I0JIHOTEKCTOBas 3JeKTPOHHAS
o6nbmoTexa. VHINBUTyaTbHEIM HEOTPAaHWIECHHBIH TOCTYI Yepe3 (GUKCHPOBaHHEBIN BHeNTHUH [P agpec akagemun
HEOTPaHIMYEHHOMY KOJIMYECTBY II0JIb30BaTeNeH U3 M000H TOUKHM, B KOTOPOIl HMeeTcst JOCTYH K ceTi VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.6 | OnexTpoHHas OUOIMOTEUHAs CHCTeMa U3naTenbeTBa «JlaHby. [IoTHOTEKCTOBAS AIEKTPOHHAS OHOIHOTEKA.
WHauBUaya bHBIH HEOTpaHHYCHHBIN TOCTYN Yyepe3 PUKCHPOBaHHbIM BHEIIHUI [P ampec akaeMun HEOTpaHUIEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000U TOYKH, B KOTOPOM UMeeTcs AOCTyI K cetr aTepHer.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug padot Haznauenue OcCHaIIEeHHOCTh
VYueOHas ayquTopHs Jlocka yueHn4eckasi HaCTeHHasi TpeX3IeMeHTHas, cTobl (15 wrT.),
CTYAbsI (23 mT.), cTeHABI (3 MIT.), TPEHAKEPHO-IHATHOCTUICKAN
1-506 JIa6 komiuieke «Konaunuorep», TpeHaKepHO-AUarHOCTUUEKUI KOMILIEKC

«X0J0JUIBHUKY», TECTOpacKaToYHas MamuHa Imperia, puastp
koMOuHUpoBaHHbIH, Tectomec Fimar 7/S

VYueOHas ayquTopHs Jlocka yaeHnYecKast HaCTeHHAs TpexaieMeHTHas (1 mr.),
JEMOHCTPaLIMOHHOE 000pyIOBaHHE (FKPaH C IEKTPOIIPHUBOIAOM
CEHA EcMaster Electric 180*180 (1 mt.), HOyTOyK, IPOEKTOpP) U
1-502 Jlex y4eOHO-HAIIsAHbIe TTOCcOOus, Kadenpa Jekropa HacToibHast (1 miT.),
CTOJI YIEHIUYECKHI 4-X MECTHBIH Ha MeTaiutokapkace (26 ImIT.), CTy
nomymsirkuii (1 wT.), ckameiika 4-x MecTHast Ha MeTaokapkace (25
IIT.), HACTEHHBIC TUIAKATHI M CTEHBI (9 mIT.)

VYueOHas ayquTopHs Jlocka yaeHHUYecKas HaCTeHHAs TpexaiieMeHTHas (1 mr.),
JIEMOHCTPAIMOHHOE 000pyI0BaHKe (3KPaH C 3IEKTPOIIPUBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOyTOyK, IpOeKTOp) U
1-500 CP y4eOHO-HaIsAHbIe TOCOOUS, CTO NpenoaaBaTenbekuit (1 mr.),
kadeapa nekTopa HacToybHas (1 MIT.), CTON yIeHHYSCKH 4-X
MECTHBIN Ha MeTaJutokapkace (26 mrt.), cTya mosymsrkuii (1 mr.),
ckameiika 4-X MeCTHas Ha MeTaJutokapkace (27 mrT.)

[Momenienue asst KoMrmbroTepHasi TeXHHKa C BO3MOKHOCTBIO TIOAKIIOYCHHS K CETH
CaMoCTOATENbHON padoThl | "MHTepHET" U 00ecneueHneM JOCTYIA B 3JEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTeNbHYIO cpeay opranm3anuu(19 mr.),
ctoubl (17 mT.), KOMIOBIOTEPHBIN CTOJN 6-1 MECTHBIH (3 WIT.), CTYAbS
yaenudeckue (34 mr.), crynbs /M (18 mT.), cTemmaxu ¢
maTepartypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)
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8. METOIMYECKHUE YKA3ZAHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZXY JISA)

Metoanka U3ydeHHs Kypca MpeIycMaTpUBaeT HapsIy C JICKIIMAMH H JTa00paTOPHBIMU 3aHSATHIMH, OPTaHU3AIHI0 CAMOCTOSTEIBHOM
paboTHI CTYIEHTOB, MPOBEACHUE KOHCYIBTAIIHA, OCYIIECTBICHUE TEKYIETO U MTPOMEKYTOUHOTO ()OPM KOHTPOJIS.

CucreMa 3HaHHH O IUCIMIUIMHE (GOPMUpPYETCS B XOJI€ ayAUTOPHBIX U BHEAYIUTOPHBIX (CAMOCTOATENBHBIX) 3aHATUH. cob3ys
JICKIIMOHHBIA MaTepHal, yIeOHUKU U yIeOHbIC TOCOOUS, TOTMOJTHUTEIbHYIO TUTEPATYPY, IPOSBIISISI TBOPUCCKHUI MOIX01, OaKaaaBp
TOTOBHTCS K JJa0OpaTOPHBIM 3aHSATHIM, pACCMATPUBAs MX KaK IMOTIOJHEHHE, YIITyOJICHUE, CHCTEMATHU3AIMIO CBOUX TEOPETHUSCKUX
3HAHWM.

[ 0cBOEGHUS TUCHMIUIMHEI CTYACHTaMH HEOOXOUMO:

1. ITocemaTk EKIMH, HA KOTOPBIX B CKATOM U CUCTEMHOM BH/IE M3JIAraOTCSl OCHOBBI JUCIUILIIMHBL: JAOTCS OTIPECICHUS
MOHATHUH, METOJIOB, KOTOPBIE TOJDKHBI 3HATH CTYEHTHI. CTYICHTY Ba>KHO TIOHSITh, UTO JIEKIHS €CTh CBOCOOpa3Hast TBOpUECKast
(dhopma camocToaTensHOM paboThl. Hamo meITaThCs CTaTh aKTUBHBIM COYYaCTHUKOM JICKIIMU: AyMaTh, CPAaBHUBATH U3BECTHOE C
BHOBb T0JTy4a€MbIMH 3HAHUSIMH, BOITH B JIOTHKY M3JI0)KEHHUSI MaTepraa JEKTOPOM, CJICIUTh 3a XOJIOM €T0 MBICJICH, 3a ero
apryMeHTaIluel, HaXOJUTh B Hel KaxKyIuecs BaM ci1abocti. Bo Bpemst JIEKIIMU MOYKHO 3a71aTh JIEKTOPY BOIIPOC, KEIATEILHO B
MUCBMEHHOH Popme, YTOOBI He MEIaTh M He HapylIaTh JIOTUKHU MPpoBeAeHus Jekuun. Ciymmas JIEKIHIO, clIeayeT 3adpUKCHPOBaTh
OCHOBHBIE UJIEH, MTOJIOKEHHS, 00001eH s, BBIBOABI. Pab0oTa Haj 3auChIo JIEKIUH 3aBepiiaercs 1oma. Ha cBexyro rosoBy (moka
eIlle JICKIUS B TIAMATH) HaJI0 YTOYHHUTD TO, YTO 3alTUCAHO, 000TATHTh 3aIKCh TEM, YTO HE yIajJoCh 3aQKCUPOBATh B XOJI€ JICKITHH,
3ammcaTh B BUJIE BOIIPOCOB TO, UYTO HAJIO MPOSCHUTD, 10 KOHIIA MMOHATH. BakHO COOTHECTH MaTepual JEKIUU ¢ TEMOW yIeOHO
MPOTPaMMBbI U YCTAHOBUTD, KaKUe €€ BOIPOCHI HAIILIM OCBEIEHUE B POCTYIIAHHO JeKuuu. Torna moje3Ho oopamaThes U K
y4eOHMKY. JIeKIHs 1 y4eOHUK HE 3aMEHSIOT, a JIOMOJHSIOT APYT Apyra.

2. IMocemaTs 1a00paTOPHBIC 3aHATHS, K KOTOPHIM CIIEIYeT TOTOBUTHCS M aKTUBHO Ha HUX paboTaTh. 3ajaHue K 1a00paTOpHOMY
3aHATHUIO BBIIAET MPENoaBaTeNb. 3alaHue BKIIOYaeT B ce0si OCHOBHBIE BOTIPOCHI, TECTHI ISl CAMOCTOSTENILHON paboTHI,
nutepatypy. JlJabopaTopHble 3aHATHSI HAUMHAIOTCS C BCTYIUTEIBHOTO CIIOBA MPENoAaBaTelis, B KOTOPOM Ha3bIBAIOTCS LIENb, 3a1a4H
Y BOTIPOCHI 3aHATHS. B mporiecce npoBeieHus 3aHATHH MPenoiaBaTeib 3a/1aeT OCHOBHBIC U IONIOJHUTENLHBIE BOIPOCHI, OPraHNU3yeT
nx obcyxnenne. Ha mabopaTopHBIX 3aHATUSAX pa3OUpPAIOTCsl TECTOBBIC 3a/IaHUS U 3aJ[aHUs, BBIIAHHBIC TSI CAMOCTOSTEITLHON
paboTshl, 3aciymmBaoTcs pedepaTHBHbIEC BRICTYIIICHUS. CTYAEHTHI, IPOMYCTUBIINE 3aHATUE, WIN HE TIOATOTOBUBILHUECS K HEMY,
MPUIJIAIIAIOTCS HA KOHCYJBTAIMIO K IIpenoAaBaTento. JlabopatopHoe 3aHATHE 3aKaHYMBACTCS TIOIBEICHUEM UTOTOB: BBIBOIAMH TIO




TEME U BBICTABICHUEM OLICHOK.

3. CucreMaTHueCKH 3aHUMATBCSI CAMOCTOSTENBEHOM paboTO|, KOTOpas BKIIOYAET B ce0st 3y4eHHE MaTepruaioB y4ieOHUKOB U cTaTel
U3 HAy9HOH JIUTEPaTypHl, PEIICHNUE 3aad. 3aJaHus Ul CAMOCTOSITENIBHON PabOThI BBLIAIOTCS MIPETIOJABATENIEM.

4. Ilox pykOBOACTBOM HPEIIOAaBaTEINs 3aHUMATHCS HAYIHO-HUCCIICI0BATENLCKON PabOTOl, UTO Ipe/onaraeT BEICTYIIICHUS C
JOKJIaJaMy Ha Hay4YHO-NPAKTUUECKUX KOH(PEPEHIUAX U MyOIMKalUIO TE3UCOB U cTaTell 1o UX pe3yabTaTaM.

5. IIpy BO3HHUKAIOIUX 3aTPyAHEHUSIX IPU OCBOCHUHU JUCLHUILUIMHBI, [JIs1 HEYCIIEBAIOMINX CTYIEHTOB U CTYyACHTOB, HE TIOCEIIAIOMINX
3aHATUS, IPOBOJSATCS €XKEHEAECIbHBIC KOHCYIbTALMH, HA KOTOPBIE IPUIVIAIIAOTCS HEYCIIEBAIOIUE CTYEHTHI, a TAKXKE CTYACHTBI,
UCIIBITHIBAIOIINE TOTPEOHOCTH B MOMOIIH MPETOAaBaTels IPU U3YUEHUH AUCIUTLIHHBL

MNPAJIOXKXEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMMa paccMOTpPeHa M 0J00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatomel kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxrtyanusupoBaHHas pabodasi mporpaMMa pacCMOTpPeHa W O0OpeHa Ha 3aceIaHhd
oT

3aBenyrouuii Beiyckatomen kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpaMma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHU
oT

3aBemyromuii BRITyCKatommei kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxrtyanusupoBaHHas pabodas IporpaMMa pacCcMOTpeHa W O0OpeHa Ha 3aceHaHHd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMeH Kadeapbl, mpoTokom No

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKatomed Kageapsl, IMpoToKos Ne

BBIITyCKatomen Kadeapsl, mpoTokon Ne

BBIITyCKatomed Kageapsl, IMPOTOKos Ne

BBIITyCKatomed Kageapsl, MPoToKos Ne



