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YTBEPXJIAIO
[IpopexkTop no yueOHOM
¥ Hay4HOU pabote

~ JI.M. UBanoBa
17.04.2025 r.
B1.0.25

IIponecchl u anmapaTsbl NUIIEBLIX POU3BOJACTB
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noaroroBku 19.03.03 ITpoayKTel TUTaHUS KUBOTHOTO MPOUCXOKICHUS
Hampasnennocts (poduis) TeXHOTOTHS MPOIYKTOB MUTAHUS )KHBOTHOTO

IIPOUCXOKIACHUA
Kranudukarms Bbakanasp
dopma o0ydeHHs oYHast
OO6mast TpyI0eMKOCTh 43ET
Yacos 1o yaeOHOMY IJIaHy 144 Bupas! xoHTpOIISL:
B TOM YHCIIE: 9K3aMEH
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 1/6
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):
KaHO. mexw. Hayk, 0oy., benos E.JI.

[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
nogroroBk 19.03.03 IlpoaykTel muTaHUS KMBOTHOTO HpoOUCXOXIeHus (mpuka3 MwuHoOpHaykn Poccum ot 11.08.2020 r. Ne
936).

2. Yuebusiii tran: Hanpasnenne noaroroBku 19.03.03 TIpoayKTel muTaHUS )KUBOTHOTO MPOUCXOKICHHUS
HampasnenHocts (mpoduiis) TexHONOrHs NPOXYKTOB IMTAHUS XKUBOTHOIO IPOUCXOXKACHUS, OXOOPEHHBIH YUYEHBIM COBETOM
OI'BOY BO Yysamckuit AY ot 17.04.2025 r., mpotokon Ne 14.

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 Meroandeckoii komuccnu (axyaprera Medoanes [ A.

JupexTop HaydHO-TeXHIYECKOH OnbmmoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 |momy4eHne CTyOEHTaMH TEOPCTHYECKHX 3HAHMH M NPHOOpPETCHHE MPAaKTHYECKHMX HABBIKOB OO0JTACTH IHINEBOH
TEXHOJIOTHH, YTO INO3BOJIUT CTyAEHTaM B JaJbHEHIIEM CaMOCTOSATEIBHO PEeIlaTh 3aJadd, CBSI3aHHBIC C MHTEHCH(HUKanuen
MPOLIECCOB  MPOM3BOACTBA M MEPEPAOOTKH  CEIbCKOXO3ANCTBEHHOW MPOAYKIMH, CO3J4aHHEM HOBBIX COBEPLIEHHBIX
TEXHOJIOTHH C UCIO0Ib30BaHUEM COBPEMEHHBIX KOHCTPYKIIMI MAIMH U allllapaToB.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (pazaen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.1.1 | BusHec-manupoBaHue U yrnpasieHue npoekramu (Project)

2.1.2 | UmxeHepHas ¥ KOMITbIOTEpHAS TpaduKa

2.1.3 | DyeKTpOTEXHUKA U MIEKTPOHUKA

2.2 | JMCHMIUITMHBI M MPAKTHKH, /Il KOTOPBIX OCBOEHHE JAHHOW THCHUTUIHHBI (MOTYJIs1) HEOGX0MUMO KaK
npeaIecTByOIee:

2.2.1 ABTOMaTI/ISI/IPOBaHHBIe CHUCTEMBI YITPABJICHUA TCXHOJIOTHICCKUMHU ITPOLECCCaMU IMUIIEBBIX ITPOU3BOACTB

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMHUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIINHBI
(MOJY.JIS)

OIIK-3. Crioco0GeH HcnoIb30BaTh 3HAHUS HHXKCHEPHBIX MTPOIIECCOB P PELIEHUH MPO(ECCHOHATIBHBIX 3a1a4 U SKCILTyaTaIiH
COBPEMEHHOT0 TEXHOJOTHYECKOTO 000PyI0BaHUI U IPUOOPOB

OIIK-3.1 Mcnone3yer 3HaHUS rpahudaeckoro MOAEINPOBAHUS HHKCHEPHBIX 3aa4 JUIS BHIIOJIHEHUS U YTCHHUS TEXHUUECKUX
gepTexkell B MpoQeccuoHaNbHON NeaTeIbHOCTH

OIIK-3.2 Pa3zpabaTbIBaeT TEXHOJIOTHYECKHE MTPOLIECCHI C 00ECIIEYEHUEM BBICOKOTO YPOBHSI SHEPTOCOEPEKEHUS 1 UCIIOJIb30BaHUS
HOBEHIIINX JOCTH)KEHHUI TEXHUKHU

OIIK-3.3 IIpuMeHseT 3HaHNS OCHOB CTPOUTENBCTBA 31aHUH ITPH 00O0CHOBAHUH MTPOESKTHPOBOYHBIX PEITIEHIH

OIIK-3.4 OcymecTBIsieT 3KCILTyaTaIUI0 COBPEMEHHOTO TEXHOJIOTHIECKOTO 000PYI0BaHUS

B pe3yJabTaTe 0CBOCHUSA TUCHUILIMHBI oﬁyqamumﬁcsx JOJIKECH

3.1 |3narTh:

3.1.1 | - rpaduaecKoe MOJETHPOBAHNS HHXKCHEPHBIX 3214 /U BRITIOJTHEHNS W YTCHUS TEXHHIECKHUX YepTexeH B
IpodeccuoHaNbHON NeaTeIbHOCTH;

3.1.2 | - TEXHOJIOTHYECKHE MPOIIECCHI ¢ 0OECIICUCHUEM BEICOKOTO YPOBHS 3HEPIOCOSPEKEHNUS U HCIIOJIb30BAHMS HOBEHIITHX
JOCTIKEHU I TEXHHUKH;

3.1.3 | - OCHOBBI CTPOUTENHCTBA 3AaHUI TPH 0O0CHOBAHUU POEKTUPOBOYHBIX PEIICHUIA;

3.14]- 9KCIUTyaTalluk COBPEMEHHOI'O TEXHOJIOTUYCCKOIO O60pyZ[OBaHI/I$I.

3.2 | YMeTh:

3.2.1 | - rpadudecku MOAENUPOBATH HHKCHEPHBIX 3a]a4 JUI BHIIIONIHEHUS U YTEHHUs TEXHUUECKUX uepTexeil B
poecCHOHaNbHON JeATEIbHOCTH;

3.2.2 | - obecnieunBaTh BEICOKUI YpPOBCHb 3H€pFOC6Cp€)I(CHI/IH U UCIOJIb30BaHUS HOBEHUINMX JTOCTHKCHUI TEXHUKH.

3.3 | UmeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1 | - mpuMeHeHNUs 3HAaHUI OCHOB CTPOUTENBCTBA 3AaHUH IPH 000CHOBAHNH ITPOCKTHPOBOYHBIX PETIICHUIH;

33.2]- SKCIUTyaTallii COBPEMEHHOI'O TEXHOJIOTUYCCKOI'O 060pyZ[0BaHI/IH.

4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHGI (MOLY.JIST)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHsaTus/ Kypc 107071 pakT. | moar.

Paznen 1. O01mme nmoJyio:keHust

OCHOBHBIE CBOICTBA MUIIEBLIX IPOJYKTOB U 6 2 OIIK-3.1 JI1.1J11.2 0 0
CBIPbSL. OIIK-3.2 JI1.3J12.1

[TpuHIMIIBI aHATIM3a U pacyeTa MPOLIECCOB U OIIK-3.3 21032

anmnapaTos . OIIK-3.4

MonenupoBaHue u 1o1001e MpoIeccoB U
anmnapaToB MHUILIEBON TeXxHOJIOTHH. /JIek/




OCHOBHBIE CBOIICTBA MUIIEBHIX MPOIYKTOB U 4 OIIK-3.1 JI1.1 J11.2

CBIPBSL. OIIK-3.2 JI1.3J12.1

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 JI1.1J11.2 CobecemoBaHn
CBIPbSL. OIIK-3.2 JI1.3712.1 €, JOKJIaJ Ha
IIpuHLUIIBI aHaTHM3a U pacueTa MPoLEecCOB U OIIK-3.3 2122 1a60PaTOPHBIX
armnaparos . OIIK-3.4 3aHITHSAX,
MopaenupoBaHue U OJO00HE MPOIIECCOB U TBOpYECKast
anmapaToB NHIIeBOH Texnonorun. /Cp/ pabota
Pa3gen 2. Mexannueckue npouecchbl

IIpouecce aApoOIeHUs U U3METbUSHHUS. 2 OIIK-3.1 JI.1J11.2

TIpouieccer pe3anus. OIIK-3.2 JI1.3J12.1

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 JI1.1J11.2

IIpouecce! pe3anus. OIIK-3.2 JI1.3J12.1

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 JIT.1JI1.2 CobecenoBanu
IIponeccer pe3anusi. OIIK-3.2 JI1.3J12.1 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.1JI1.2 IIpoGnemuas
[Ipoueccsl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.3J12.1 JIEKIUS
Knaccudukanus HeOZHOPOTHBIX CUCTEM. OIIK-3.3 21032

IIpoueccrl OTCTaMBaHUS M OCAXKACHHSL. OIIK-3.4

IMporeccrl HEHTPOOEKHOTO pa3/IeeHUs

HEOJTHOPOIHBIX CUCTEM.

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 JIT.1 JI1.2 VYueOHas
IIporeccel B CEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.3J12.1 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 J11.2 CobecenoBanu
[Iporuecchl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.3J12.1 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 JI.1J11.2 [Ipobnemuas
[Ipouiecchl HarpeBaHUs ¥ OXJIAKICHHUS. OIIK-3.2 JI1.3J12.1 JIEKIUS
OCHOBBI ACTEPU3ALMHU U CTEPUITHIALUH . OIIK-3.3 21022
IIpouecce! BeimapuBanusl. /Jlex/ OIIK-3.4
OCHOBBI TeTJIONEepeaadH. 4 OIIK-3.1 JI1.1 J11.2
[Ipouecchl HarpeBaHUs U OXJIAKICHHUS. OIIK-3.2 JI1.3J12.1
OCHOBBI ACTEPU3ALUHU U CTEPUITHIAIUH . OIIK-3.3 21032
IIpouecce BeimapuBanusi. /J1a6/ OIIK-3.4
OCHOBBI TeTJIONEepeIadH. 14 OIIK-3.1 JI1.1J11.2 CobecenoBanun
[Ipouiecchl HarpeBaHUs U OXJIAKICHHUS. OIIK-3.2 JI1.3J12.1 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.1JI1.2 IIpoGnemuas
TIponeccer abcopOumy . OIIK-3.2 JI1.3712.1 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 JIT.1J11.2 Yuebnas
TIpoueccer abcopOumy . OIIK-3.2 JI1.3712.1 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 JIT.1JI11.2 CobecenoBanu
IIpoueccer abcopbuuy . OIIK-3.2 JI1.3712.1 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 JI1.1J11.2
nporeccos /JIex/ OIIK-3.2 JI1.3712.1

OIIK-3.3 2122

OIIK-3.4
OCHOBBI (hepMEHTAITUOHHBIX 2 OIIK-3.1 JIT.1 J11.2
npoueccos /J1ab/ OIIK-3.2 JI1.3J12.1

OIIK-3.3 22

OIIK-3.4




OcHOBBI (hepMeHTaIHOHHBIX Ipoueccos /Cp/ 6 10 OIIK-3.1 J1.1J11.2 0 0 CobecenoBanu
OIIK-3.2 JI1.3J12.1 e, IOKJIaJ Ha
OIIK-3.3 22 1a60PaTOPHBIX
OIlIK-3.4 3aHITHSX,
TBOpYECKast
pabora
Pazgen 7. KonTpoasb
/Ox3ameH/ 6 36 OIIK-3.1 J1.1J11.2 0 0
OIIK-3.2 JI1.3J12.1
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. CyIHOCTP Tmpoiiecca 3KCTpakuuu. [[pUHIUNIHANIbHAS CXeMa IKCTPaKIHyd. PaBHOBECHE B CHCTEMaX JKUIKOCTH -
*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

Beenenue

1. Uro m3yuaercs B Kypce «IIpoueccel u anmapartsly».

2. Korna u rne 3apoaunace Hayka o «lIpomeccax u anmaparax». KTo sIBIsieTCs €ro 0CHOBOIIOIOXKHUKOM.

3. UYro Takoe MPOU3BOJACTBEHHBIN mpolecc. UTo Takoe TEXHOJIOTHYECKUi mpouecc. YeM OHU OTIMYAIOTCS.

4. Uro Takoe anmapar. Uto Takoe mammHa. Yem OHU OTIMYAIOTCA.

5. KakoBa xiaccuukarms nponeccoB MHUIIEBONW MPOMBIIIIEHHOCTH.

Omnpoc 2.

CBolicTBa BEILECTB

6. Ha xakue Tpu rpynmnsl MOXHO pa3feiIuTh CBOMCTBA BEIIECTB.

7. Kakumy BeTMUMHAMU XapaKTepU3yIOTCsl (hU3NUecKue CBOMCTBA JKUAKOCTEH U Ta30B.

8. Kak HailTH IIIOTHOCTH CYCIEH3MH 4epe3 MacCOBYIO JOJIIO TBEPAOH (asbl.

9. Kak HalTH IIIOTHOCTH CYCIEH3MH dYepe3 0OBEMHYIO JIOJIO TBEpAOH (asbl.

10. B gem 3axnrodaercs 3akoH BHYTpeHHero TpeHus HbroroHa.

1. Uro Takoe KMHEMaTHUYECKasl BSI3KOCTb U IMHAMUYECKas BSA3KOCTh, B KAKUX CJUHUIIAX U3MEPSIOTCS ITU BEIMYHHBI.
12. UYeM pasnuuaroTcs INIOTHOCTh M YIEIbHBIA Bec. B KakuxX eIMHMIAX M3MEPSIOTCA TH BEIHYHHBL

13. Kakumy BenMUMHAMU XapaKTEPU3YIOTCS CBITYYUE MPOAYKTBL.

14. UYro xapakTepusyeT MOPO3HOCTh CBOOOMHO HACHITAHHOTO MaTepHaia.

15. UYro xapakTepu3yeT CTEHEHb 3alOJHEHHS CBOOOIHO HACBHIIIAHHOTO MaTepHaa.

16. OCHOBHBIC BEIMYMHBI, XapaKTEPH3YIONIHE TEILTO(QU3NIECKHE CBOWCTBA BEIIECTB.

17. MaccoBast nonst TBepAoi ¢assl B coke 0,04, mIOTHOCTH TBEPABIX YacTHIl B coke 2100 kr/M3, MIOTHOCTh TBEPABIX YACTHII

2100 kr/m3, mioTHOCTH OcBeTiIeHHOTo coka 1080 kr/mM3, MaccoBast 1oist TBepaoi (asbl B coke 0.04. IIIOTHOCTh TBEPABIX YaCTHIL
2100 kr/mM3. Onpeaenuts 00bEMHYIO TOJIO TBEPIOH (a3bl B COKE.

18. ITnotHOCTH HeocBeTIeHHOTO coka 1101 kr/M, MaccoBast moist TBepaoi (a3l B coke 0, 04, IUIOTHOCTD TBEPABIX YaCTHIL
2100 xr/m3. Onpenenuts 00BEMHYIO JOTIO TBEPIOH (a3bl B COKE

19. O0BeMHas moist TBepaoi ¢assl 21%, Bs3kocTh ocBeriaeHHOTo coka 0,0005 IMa.c. Onpenenuts BSI3KOCTH HEOCBETICHHOTO
COKa.

20. O6bemuas aomns TBepaoit daser 5%, Ba3kocTh ocBeTiieHHOro coka 0,00052 ITa... c. OnpenenuTs BSI3KOCTH
HEOCBETJICHHOTO COKa.

21. OTHOCHUTENBHBIA YIENbHBIA Bec pacTuTenbHoro Macia 890 kre/mM3. Onpenenuts mwioTHOCTH Macia B CH.

22. Omnpenemuts B CU mnoTHOCTS Anokcuaa azota npu pu3d=10 krc/cM2 u t=200C. AtMocdepHOe maBieHne 760 MM.pT. CT.
(1,03 krc/cM2). MonbHAsE Macca ra3a 46 Kr/KMOJIb.

23. OnpenenuTsh TIOTHOCTh BO3MyXa Mpu Bakyyme 440 Mm.pT. cT. u TemnepaType —400C. ATMochepHOe AaBiIcHUE MPUHATH

paBHBIM 750 MM.pT. cT. MoJbHas Macca Bo3myxa 28, 8 KI/KMOJIb.
[IpuHIMOEB! aHAK3a U pacyeTa anIapaToB

24. HanumuTe OCHOBHOE ypaBHCHHE KUHETHKU. UTO XapaKTepu3yeT KHHETHYECKHUH KOI(PPHIUCHT.
25. Uro siBRsieTcsl ABMXKYIIEH CHIION mpolecca B OOIIEM Cllydae, U B YaCTHOM.

26. Kak cocraBnsieTcss MaTepranbHBIN OaaHC Tporiecca.

27. Kak cocraBnsieTcss sHepreTHUecKuii OamaHc mpoiecca.

28. UeM neproAMYECKUi MpoLecC OTIMYaeTcs OT HempepblBHOro. Ha3oBUTE HMX OCHOBHBIE XapaKTEPUCTUKH.
29. Kak npouncxoanT n3MeHeHHe TeMIepaTypsl (KOHICHTPAIUN) B armapare HAealbHOTO CMEIICHHUS.
30. Kak mpoucxoaut n3MeHeHne TeMIepaTyphl (KOHIIEHTPAlMi) B ammapare WiealbHOTO BHITECHEHUS.
31. Kak mpoucxoaut u3mMeHeHne TemrepaTypsl (KOHLIEHTPaLUHU) B amnmnapare MpoMeKyTOUHOIO THIIA.
MopgenupoBaHHUE U TOJOOHE ITPOIECCOB MUIIEBEIX IPOU3BOJICTB

32. B uewm 3akirouaercsa TeopeTHUECKUH IyTh MCCIENOBaHUS Ipoliecca.

33. B yem 3akirodaeTcst SKCIIEpUMEHTANBHBINA MyTh MCCIEAOBAaHUs Mpolecca

34, B dem 3akmrouaercss MOJETMPOBaHKE MpOLECCa.

35. Kaxkme momxHBI coOMIOnaThesl YCIOBHS OO0 (PU3MIECKUX MPOIIECCOB.

36. Uro Takoe KOHCTAHTBHI M WHBAPUAHTHI MOI00US.

37. Uro Takoe CHMIUIEKCHl U KOMIUIEKCHI 10100, KPUTEPUU TOIO0MS.

38. HazoBuTe OCHOBHBIC KPUTEPHH MOIO0MS.

39. Uro xapakTepu3yeT OCHOBHOW KpUTEPHid MOI00us.

40. CoopmynupyiiTe TepByl0 T€OpeMy MOJ00HS.

41. ChopmMmynupyiiTe BTOPYIO TEOPEMY IMOI00MS.

42. ChopmynupyiiTe TPEeThIO TEOpEeMy MTOIOOHS.




43.
44,
45,

Kakoit kputepuii mogo0Ousi Ha3pIBAlOT OMPEAETSIONIMM, KaKOi ompeaenseMbIM.
Hanumure 06001eHHbIE KPUTEpUATbHbIC YpaBHEHU (YpaBHEHHs OOOOIIEHHBIX MEPEMEHHBIX).
HazoBute BcriomMoraTenbHble KpUTepHH moao0us. Kakum o0pa3oM MOJTydeH KaKAbI KPUTEPHHU.

Ompoc 3. MexaHH4YeCKHE POIECCH

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

C Kakoil LeJIbl0 IPUMEHSETCsl U3MENbUCHUE TBEPIbIX MaTepHaioB?

Kakue THITBI H3MeNbYaroUX MaIIH IPUMEHSIOTCS B IIPOMBIIIIIEHHOCTH?

HazoBuTe OCHOBHBIE XapaKTEPUCTUKH JPOOIIIOK W MENbHHII.

INepeuncnute TpeOOBaHUS MPEABABIIEMbIE K H3MENbYAIONIIM MaIlHHAM.

K kaxomy Buay ApoONEHHsI OTHOCATCS IIEKOBbIE, THPAIMOHHBIE (KOHYCHBIE) OPOOHIKHA?

KakoBa KOHCTpYKIHS, MPUHINT ACHCTBUS U 00JIaCTh IPHUMEHEHHS IIEKOBBIX IPOOIIOK?

KakoBa KOHCTpyKIMS, NPUHINT ACHCTBUS U 00IaCTh IPUMEHEHHS TUPAIIMOHHBIX (KOHYCHBIX) APOOUIOK?

K xakomy By OpOOJE€HUS OTHOCITCS MOJIOTKOBBIE, BAJBI[OBbIE APOOMIIKU, JE3UHTErPaTOPhl, AUCMEMOPATOPHI?
KakoBa KOHCTpYKIMS, NPUHIMI AEHCTBUS U 001acTh IPUMEHEHHS MOJIOTKOBBIX JPOOMIIOK?

KakoBa KOHCTPYKIHS, MPUHINTN ACHCTBUS U 00JIaCTh IPHUMEHEHHS BAJIBIIOBBIX APOOHIOK?

KakoBa KOHCTpyKIMsS, MPUHINM ACHCTBUS U 00JIaCTh NPUMEHEHHS JIEe3UHTErpaTopoB?

KakoBa KOHCTpYKIMS, NPUHIMI ACHCTBUS U 001acTh NIPUMEHEHHS AUCMEMOPATOpOB?

Kaxkne MeTpHUIBI IPUMEHSIOTCS JUTS IpOOJIEHHs M IOMOoJIa 3epHa?

K xaxomy BHIy M3MEIBUCHUS OTHOCSTCS IIApOBHIC, BHOPAIIMOHHBIC METbHHUIIEI?

KakoBa KOHCTpPYKIMS, NPUHIMI AEHCTBUS W 00NacTh IPUMEHEHHS IIAPOBBIX MEJIbHHIL?

Kak Bnusier 4acrora BpalleHHs IIapOBOI MEIbHULBI HA CTEIEHb U3MEIbUCHHS.

KakoBa KOHCTPYKIHSA, MPUHINM ASHCTBUS U 00JaCTh NPUMEHEHHS BHOPAIMOHHBIX MEJIBHUIT?

IMpumeHNMBI U U1 U3MEITbUCHUS B BUOPAIMOHHBIX MEIBHUIIAX MaTepUallbl ¢ HU3KOH TeMIepaTypoil IUIaBICHHUS?

OObsicHUTE TIOYEMY?

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Jlnis 9ero pUMEHSIOT MPECcCOBaHME B MUIIEBOM MPOMBIIUICHHOCTH?

Kakoe o6opynoBaHue HCIIONB3YIOT MPU 00pabOTKE MPOIAYKTOB IIPECCOBAHHEM?

KakoBa KOHCTpyKIMs, MPUHIUM AEHCTBUS U 00JacTh NPUMEHEHHs 00€3BOKUBAIOMINX LTHEKOBBIX MPEccoB?
KakoBa KOHCTPYKIHS, NPHHIMI ACHCTBUS U 00JIaCTh IIPUMEHEHHS POTALMOHHBIX OPHKETUPYIOMIUX IPECcCOB?
Jlns gero mpenHasHaueH (OPMOBOYHBIHN Ipecc, KaKOB €ro MPHHIUI paboThI?

UYro Takoe ¢umbepa’?

UYro Takoe 3KCTpY3us, €€ BUABI U 00NACTb NMPUMEHEHUS?

Kakoe o6opymoBaHHe MPUMEHSIOT IS TOJXYICHHS SKCTPYAUPOBAHHBIX IHIIEBBIX IPOIYKTOB?

OnuiuTe yCTpORCTBO U MPUHLUI IEHCTBUS 3KCTPYyAEpA.

OnumuTe yCTpOUCTBO M MPUHLUN AEHCTBHS IPakMPOBOYHOTO TPaHYISTOpA.

Omnpoc 4. ['mapomMexaHHIeCKHe POIIECCHI

74.
75.
76.

YacTuupl KakKUX pa3MEpOB MOTYT BBLIEIEHBI U3 Ta30BBIX IIOTOKOB O] I€HCTBUEM IPaBUTALUOHHBIX CU?
KakoBa KOHCTpyKIMS, NPUHIUI ACHCTBUS U 00IaCTh NPHUMEHEHHs IbUICOCATUTEIbHON KamMephl?
B kakux anmapaTax IPOMCXOJUT Pa3lelIeHHE Ia30B HEOJAHOPOJIHBIX CMECEH IOJ ACHCTBUEM MHEPLUOHHBIX U

EHTPOOCIKHBIX CHII?

7.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

KakoBa KOHCTpyKIWS, MPUHONI ACHCTBUS U 00JacTh NPUMEHEHHS OTCTOMHOTO razoxoja?
B uem mOCTOMHCTBA IUKIOHHOTO Ipolecca?

Ot Kakux (pakTOpOB 3aBHCHUT CTEHEHb OYKMCTKU Ia30B B IUKJIOHAX?

KakoBa KOHCTpyKIHS, MPUHINT AEHCTBUS U 00JIaCTh MPHUMEHEHHUS NHKIOHA?

Kakue GUIbTpsl IPUMEHSIOT A OYHCTKH Ta30BBIX MMOTOKOB?

KakoBa KOHCTpyKIMs, MPUHLIUN AEHCTBUS U 00IacTh NIPUMEHEHH pyKaBHOTO (uibTpa?
KakoBa KOHCTpYKIHS, MPUHINT ACHCTBUS U 00JaCTh MPHMEHEHHS IaTPOHHOTO (MIbTpa?
B gem 3akmrodaercs Mokpas ouucTka ra3zoB? KakoBa creneHb ouucTku?

KakoBa KOHCTpYKIMS, IPUHLMUI JEHCTBHUS U 00JIAaCTh MPUMEHEHHs] HAcaJl0OuYHOTO CKpyooepa?
KakoBa KOHCTpYKIHS, NPUHIMI AEHCTBUS U 001acTh NPUMEHEHHS IIEHHOTO CKpyoOepa?
HaszoBuTe npuHIMI, HA KOTOPOM OCHOBAaHO OCa)KIEHHUE B DJIEKTPHYECKOM IOJIE.

Kakne KOHCTPYKIUH 31eKTPO(UIBTPOB BaM U3BECTHBI?

Ompoc 5. TermnooOMeHHbIE TPOIIECCHI

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99

100.
101.
102.
103.
104.
105.

Kakue BBl TENIOHOCUTENEH U METOJbl HATPEBaHMS MPUMEHSIOT B MMIIEBBIX IPOU3BOJCTBAX?

Jaiite KpaTKyr0 XapaKTepUCTUKY HACBIIIEHHOIO BOJSHOIO Mapa.

Kaxkue crnocoObl HarpeBaHHs HACBHIIIEHHBIM BOASHBIM MApOM IPUMEHSIOT B MHUILEBBIX POU3BOJCTBAX?

B udem cymHocTh crioco6a HarpeBaHUsl «OCTPBIM» MapoM?

Korna MoHO IpUMEHATh HarpeBaHue «ocTpbiM» mapoM? Kak ompenenuts pacxon rpetouiero napa?

W3 xaxoro ypaBHEHHS OIPEICISIOT PAcXOf TEIUIOHOCUTENS AJISl HArpeBaHUs?

B uem cymHoCTh crioco0a HarpeBaHUs «TITyXHUM» HapoMm?

Jlis 4ero B cxeMe «IiIyXoro» mnapa NpUMEHSIETCS] KOHJISHCATOOTBOAUUK?

Kaxkne criocoOpl HarpeBaHHs TOpsiYei BOJOH MPUMEHSIOT B ITUIIEBBIX NTPOM3BOACTBAX?

B kakux ciydasx NpPUMEHSIOT HarpeBaHUe IbIMOBBIMU Ta3aMu?

Kakue HeoCTaTKM MPUCYIIM HArpeBaHUIO JbIMOBBIMH Ta3zaMu?

B uem cymHOCTE crioco6a HarpeBaHHsl TOPSYUM BO3LYXOM M 00JIACTh MPUMEHEHHUs 3TOTO crocoba Harpesa?
Kaxkne crocoObl HarpeBaHHs 3IEKTPUUECKUM TOKOM HCIONB3YIOT B IMHIEBBIX IIPOM3BOACTBAX?

B uem cymHocTh crioco6a HarpeBaHUs AMEKTPUUYECKHM TOKOM B Iedax MpsIMOro AeicTBus?

B dgem cymHOCTh criocoba HarpeBaHUS JMEKTPHISCKHIM TOKOM B ITe4aX KOCBEHHOTO JIEHCTBHSA?

B wem mpenMymiecTBa M HEJOCTATKH CIIOCO0A HATrPEBAHUS SNIEKTPHUECKIM TOKOM?

Kakue xmagareHThl HCIONB3YIOT Ul OXJIaXISHHUS ra30B, MapoB U kuakocTell? HazoBUTe X XapaKTEepUCTHKH.




106. Kak BBIYUCIUTD pacXoj OXJIaxIAIomed BOIbI?
Ornpoc 6.MaccooOMeHHBIE ITPOLIECChI

107. KakoBa cymHOCTE OMOXMMHYECKHX IIPOIIECCOB?

108. JUist IpOM3BOACTBA KAKHUX MPOTYKTOB MCHONB3YIOTCS OMOXHMUYECKHE IPOIECCHI?

109. KakoBa KOHCTpYKIMS, IPUHLIMUI JEHCTBHUS U 00JacTh NpUMeHeHHs GpepmeHTaTopa’?

110. KakoB npuHIMN neiicTBUsS caMOBCACHIBAIOIICHCS MEIIaIKH?

111. KakoBa cymHocTs mporecca abcopouuun?

112. Kaxkne cxemb! abcopOIuy NMPUMEHSIOT B TEXHHKE?

113. Kakne KOHCTPYKIMH abcopOepoOB MPUMEHSIOTCS B MPOMBIIIJICHHOCTH?

114. KakoBa KOHCTPYKIIHS, MPUHIIAI JEHCTBHS B 00JIacTh MIPUMEHEHUS TIOBEPXHOCTHOTO abcopbepa?

115. KakoBa KOHCTpyKIMS, NPUHONT ACHCTBUS U 00IaCTh IPHMEHEHHS IUICHOYHOTro abcopbepa?

116. KakoBa KOHCTpYKIMS, IPUHLMI JEHCTBUS U 001acTh MPUMEHEHUs] HacaZo4yHoro abcopbepa?

117. Kakue npumenstorcs Hacaaku B abcopOepax? Kakum TpeOOBaHUSAM JODKHBI YIOBICTBOPATh HACAIKU?

118. ITpn xakmx pexuMax MOTYT paboTaTh HacaJouHBIe abcopOepsI?

119. KakoBa KOHCTpyKIMs, MPUHIUM AECHCTBUS U 00IaCTh IPHUMEHEHHs TapelnbuaThlx 6apOOTaKHBIX KOJIOHH?
120. KakoBa KOHCTPYKIIMSI CUTYATBIX Tapeynok?

121. KakoBa KOHCTpYKIIMS KJIallaHHBIX Tapenok?

122. KakoBa KOHCTpyKIMS, MPUHINM ACHCTBUS U 00JIaCTh MPHIMEHEHHS paclbUINBaromiero abcopbepa?

123. B yem cymHocTh mpouecca BeillenaunBanua? Kakue KOMIOHEHTHl y9acTBYIOT B IPOIIECCE BbIIIETAaYUBaHUI?
124. KakoBa KOHCTPYKIIHS, IPUHIIUI JSHCTBHUS U 00JIACTh MPUMEHEHHsI MepKosaTopa’?

125. KakoBa KOHCTpYKIHS, MPUHONT ACHCTBUS U 00JacTh NPHUMEHEHHUS HAKJIOHHOTO IABYXIITHEKOBOTO IH(Qy3HOHHOTO
ammapata?

126. KakoBa KOHCTpPYKIMS, NPUHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS JABYXKOJIOHHOTO IU(G(Y3HOHHOTO armapaTa co
B3BELIEHHBIM CJI0eM?

127. KakoBa KOHCTpyKIMS, MPUHINI ACHCTBUS U 00JIaCTh IPHUMEHEHHS JIEHTOYHOTO dKCTpakTopa’?

128. Kakue mMeTonpl IpUMEHSIOT AJs pa3feneHus KUAKUX OAHOPOAHBIX cMeceil? Ha kakux CBOMCTBax >KHIKUX cMecei
OCHOBaHBI 3TH METOABI Pa3/eIeHUs

129. Uro takoe npocras neperonka? IIpu paszneneHny Kakux cMeceil ee IPUMEHSIOT?

130. Kakne pa3HOBUAHOCTH MPOCTOI MEPErOHKU NPUMEHSIOTCS B IHINEBON MPOMBIIUICHHOCTH?

131. KakoB npuHImn aeifctBus u 00nacth NPUMEHEHHS YCTAHOBKH JUISl (PPAKIMOHHOW MEpEroHKu?

132. Kakoit crioco0 meperoHkd Ha3blBaeTcsi (GpaKIMOHHOW TEePEroHKOM?

133. KakoB npuHIMI feiicTBUS U 001aCTh IPUMEHEHNS YCTAHOBKH JUISL IPOCTON TEPEroHKH ¢ AedierMarueii?
134. Uro takoe ¢erma? st yero oHa HampaBisieTcsi 0OpaTHO B KyO?

135. KakoB npuHIun aeiictBus 1 001acTh NPUMEHEHHS YCTAHOBKH JUISl IEPETOHKH C BOJSIHBIM ITapoM?

136. KakxoB npuHItMIT 1eficTBUSA M 001aCTh IPUMEHEHNS YCTAHOBKH JUISL MOJICKYISIPHOH ITePeTrOHKH?

6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOIYJIS)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 | Octpuxos A. H., [Ipouecce! u anmapaTtel. Pacuer u nmpoekTupoBaHHE anmnapaToB Cankr-IlerepOypr: | DiexkTpoH
Bacunenko B. H., JUTSL TETIOBBIX M TEIIIOMAaCCOOOMEHHBIX MPOIIECCOB: yaeOHOe Jlans, 2022 HBIN
®ponosa JI. H., nocobue pecypc
Tepexuna A. B.
JI1.2 | Pazakos M. A. Iporecchl 1 anmmapaThl MUIIEBBIX MPOU3BOACTB. JIabopaTOPHBIi Cankr-IlerepOypr: | DnekTpoH
MPaKTUKYM: yIeOHOE TocoOue Uit By30B Jlanb, 2024 HBII
pecypc
JI1.3 |Kanaes M. A., [Tponeccrl 1 anmapaTsl MUIIEBLIX MPOU3BOACTB. JIabopaTOpHEIit Camapa: Cam['AY, | Dnexktpon
Tonmexun C. A., MPAaKTHKYM: ydeOHOe mocooue 2024 HBIH
Baiimumes P. X., pecypc
AnexcannpoBa E. T,
Kanaesa E. C.,
Makymus A. H.,
Pomanosa T. H.
6.1.2. JlonoHUTE/IbLHAS JIUTEPATYpPa
ABTOpBIL, COCTaBUTENN 3arnaBue W3narenscrBo, rox | Komuu-Bo
JI2.1 |Ilnakcus 0. M., ITpomeccs! u anmapaTs! MUMIEBBIX TPOM3BOACTB: yIeOHUK M.: KonocC, 2008 20
Manaxos H. H.,
Jlapun B. A.

6.2. Ilepeuens pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"

D1 | MOCKOBCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET MUIEBLIX MPOU3BOICTB MUHHUCTEPCTBA 00pa30BaHus U HAYKU PoccHiickoit
Oenepanun.
Jlexuu no xypcam «IIporieccel 1 anmapathl MUIIEBBIX IPOU3BOJICTB C OCHOBAMHU T'HIPABIUKI»
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6.3.1 IlepeyeHb MPOrpaMMHOro o0ece4eHust

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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DrexTpoHHAass OMOIMOTEYHAs CHCTeMa u3IaTelbeTBa «Jlanby. [ToTHOTEKCTOBAsI AIEKTPOHHAS ONOIHOTEKA.
VHnuBHuayanbHBIN HEOTpaHIMYCHHBIH TOCTYI Yepe3 GUKCHPOBaHHBIN BHEIIHUH [P anpec akameMny HeorpaHHYEHHOMY
KOJIMYECTBY MOJIB30BATENEH U3 000U TOUKH, B KOTOPOM uMeeTcs AOCTyI K cetr HTepHeT.http://e.lanbook.com

6.3.2.2 | DnexTpoHHbI epuognueckuii cipaBodHuK «Crucrema TAPAHT». [TonHOTEKCTOBBIH, 00HOBIsIEMBIA. JlocTyn 1Mo
JIOKaJIbHOH CETH aKaJeMUuU

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUILIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTB

Jlocka ydeHmueckash HAacTeHHas TpexdIeMeHTHas, croisl (15 mT.),
cTyabst (23 mr.), creHasl (3 1UT.), TpPEHaKEPHO-IUATHOCTHUEKHUIM
1-506 J1a6 YueOHast ayauTopust KoMmIuieke «KoHOuIMoHep», TpeHaXepHO-IUarHOCTUYEKUH KOMIUIEKC
«XOIIOMUIBHAKY», TecTOpackaToyHas MammmHa Imperia, ¢uisTp
xoMOuHUpoBaHHEIH, Tecromec Fimar 7/S

Jocka  ydyeHuueckas  HacTeHHas  TpexanemeHTHas (1 mrT.),
JIEMOHCTPALIOHHOe ~ 00OpynoBaHHE (3KpaH C  BIEKTPOIPHBOIOM
CEHA EcMaster Electric 180*180 (1 mrT.), HOyrOyk, IpoekTop) u
1-502 Jlex VYueOHas ayquTopHs y4eOHO-HarmsqHbIe TTocoOusi, kadenpa jekropa HacroibHas (1 mT.),
CTOJl YYCHHYECKHi 4-X MECTHBIH Ha Merajuiokapkace (26 mT.), cTyin
momymsrkai (1 mT.), ckameilika 4-X MecTHas Ha MeTajuloKapkace (25
IIT.), HACTEHHBIE TUTAKAThI U CTEH B! (9 mT.)

Hocka  ydeHuueckas  HacTeHHass  TpexanemeHTHas (1 mT.),
JEMOHCTPAaLMOHHOE  000pynoBaHHE (3KpaH C  DJICKTPOIPHBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOYrOyk, IpoekTop) u
1-500 CP VYdeOHas aymuTOpHs y4eOHO-HaIsAHbIe  MocoOus, cTonm mpenojaBarenbckuit (1 mr.),
kadeapa nexkropa HactonbHas (1 1mT.), cTONm Yy4yeHHUeckHid 4-X
MECTHBIH Ha MeTajulokapkace (26 mT.), cryn noimymsrkuid (1 mr.),
CKaMelika 4-X MecTHas Ha MeTaJutokapkace (27 mrT.)

KommbroTepHass TeXHUKa € BO3MOXKHOCTBIO MOJKITIOUEHHUS K CETH
"UnTepuer” u  olecrmeueHWeM  JOCTyma B DJIEKTPOHHYIO
[Homemenue s MH(POPMAIIMOHHO-00pa3oBaTebHyl0  cpeay opranmsanmuu(19 mr.),
CaMOCTOSATEIbHOM paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yuenuueckre (34 wmT.), cryapst w/m (18 mT.), cremmaxu ¢
nuTepartypoii, Buaeoysennuutens Optelec Wide Screen (1 mir.)

123

8. METOIMYECKHUE YKA3AHUA /U1 OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Mertoanka M3ydeHUs Kypca MpeaycMaTpUBaeT Hapsay € JICKIMAMHU M JIAOOPATOPHBIMHU 3aHATHSAMH, OPTaHU3AIMIO CAMOCTOSTEIbHOM
paboTHI CTYIEHTOB, MPOBEACHUE KOHCYIBTAIIHA, OCYIECTBICHUE TEKYIETO U MTPOMEKYTOIHOTO ()OPM KOHTPOJIS.

CucreMa 3HaHWH MO TUCHUIUIMHE (OPMUPYETCS B XOAE ayAUTOPHBIX M BHEAYIUTOPHBIX (CaMOCTOSATENBHBIX) 3aHATHHA. Mcmonb3ys
JICKIIMOHHBIA MaTepual, yIeOHHKH U ydeOHBIE MOCOOHS, TOMOJHHUTENBHYIO JUTEPaTypy, MPOSBIsIs TBOPYECKUN MOIXO0M, OakagaBp
TOTOBHTCSI K JTAOOPATOPHBIM 3aHITHUSAM, PacCMaTpUBas HMX KakK IOTOJHEHHE, YIIyOJIeHHe, CHCTEMATH3aIMI0 CBOUX TEOPETHUYCCKUX
3HAHHUU.

JL1st OCBOCHUSI IUCIMILIMHBI CTYICHTAMH HEOOX0AUMO:

1. Tocemars JEKIUK, HA KOTOPBIX B CKATOM M CHCTEMHOM BHJE H3JIararoTcsl OCHOBBI JTUCIHUIUIMHBI: JAFOTCS ONpPEIelICHHS
MOHATUH, METOJOB, KOTOpPHI€ JOJDKHBI 3HATh CTyAeHTHl. CTYISHTY Ba)KHO TOHSATBH, YTO JIEKIUS €CTh CBOeOOpaszHas TBOpUYECKas
¢dbopma camocrosTenbHON paboTel. Hamo mbITaTbess CTaTh aKTUBHBIM COYYAaCTHHUKOM JIEKLIWH: JyMaTh, CPaBHHUBAaTh H3BECTHOE C
BHOBb IMOJIyYaeMbIMH 3HAHUSAMH, BOWTH B JIOTUKY H3JI0XKEHHS MaTepHalia JICKTOPOM, CIEIUTh 3a XOJOM €ro MbICIel, 3a ero
apryMeHTallel, HaxXOJWTh B HEeW Kaxyiuecs BaMm ciabocth. Bo BpeMs JIeKIIMH MOXHO 33JaTh JISKTOPY BOIPOC, JKENATEIbHO B
MUCBMEHHOHN (opMme, YTOOBI HE MeIlaTh M HE HApPYIIaTh JIOTHKH TPOBEICeHUs Jekuuu. Ciymas JIeKIUIo, ClienyeT 3a(HuKCHpOBaThH
OCHOBHBIE HJIEH, IMOJIOKEHHUsI, 0000IIeHus, BbIBOALL. PaboTa Haj 3amuchio JIEKIUH 3aBepliaeTca aoma. Ha cBexyio rojoBy (moka
elle JICKIUs B MaMsATH) HaJI0 YTOYHHUTH TO, YTO 3alKMCcaHO, 000TaTHTh 3alUCh TeM, YTO HE YIAJIOCh 3a()UKCHUPOBATh B XOJE JICKIIUH,
3amucaTh B BHJIE BOTPOCOB TO, YTO HAJ0 MPOSICHUTH, 10 KOHIA TOHATh. Ba)XHO COOTHECTH MaTephall JIEKIIUU C TEeMOH ydeOHOM
OpOrpaMMbl U YCTAHOBUTH, KaKHME€ €€ BOMPOCHI HAIIM OCBEIICHHE B MPOCIYIIAHHOW JeKnuu. Torga mone3Ho oOpamaTtbes U K
y4eOHUKY. JIeKuus u y4eOHUK He 3aMCHSIOT, a JOTOJHSIIOT JAPYT ApyTa.

2. Tlocemars 1a00OpaTOpPHBIC 3aHATHS, K KOTOPBIM CJIEAYeT TOTOBHUThCS M aKTHBHO HAa HUX paboTaTh. 3ajaHue K J1a0OpaTOpHOMY




3aHSATUIO BBIJAET IIpernojaBaTeNb. 3aJaHWE BKIIO4AaeT B ceOs OCHOBHBIE BONPOCHI, TECTBl JUIS CaMOCTOSITENBHOIl paboTshI,
autepatypy. JlabopaTopHble 3aHATHS HauMHAIOTCS C BCTYIUTEIBHOIO CJIOBAa IPENOAaBaTels, B KOTOPOM HA3bIBAIOTCS LEJb, 3a1a4n
M BOTIPOCHI 3aHATHA. B mporecce mpoBeneHus 3aHATHH MperogaBaTeNb 33a1aeT OCHOBHBIC M JOTIOJHHUTEIBHBIC BOIIPOCH], OPTaHU3YeT
ux obcyxnenne. Ha maGopaTOpHBIX 3aHATHSIX pa3OUpAIOTCS TECTOBBIE 3aJaHHMS M 3aJaHUs, BBIIAHHBIE IS CAMOCTOSTENbHON
paboThl, 3acaylIMBaOTCS pedepaTuBHBIC BHICTYIUIEHHs. CTyHEHTBI, NMPOIMYCTHUBINNE 3aHATHE, WIM HE NMOATOTOBUBIIHMECS K HEMY,
NPUITANIAIOTCS Ha KOHCYIbTAlMIO K IperofasaTento. JlabopaTopHoe 3aHSATHE 3aKaHYMBACTCS IOJABEJCHHEM HTOTOB: BBIBOAAMH IO
TEMe W BBICTaBJICHHEM OICHOK.

3. CucreMaTH4eCKH 3aHHMAaThCsl CAMOCTOSITENBHON paboToil, KOTOpas BKIIOUaeT B cedd M3ydeHHe MaTepHaloB YIeOHHKOB U cTaTei
U3 Hay4HOH JIMTEPaTyphl, pElICHNE 3aa4. 3aaHusl Ul CAMOCTOSITEIIbHON PaOOThI BHIIAIOTCS IIPETIOJaBATENICM.

4. Tloxm pyKOBOICTBOM IIPENOJaBaTENs 3aHUMAThCS HAyJIHO-HUCCIENOBATEIBCKOM pabOTOH, YTO MpennojaracT BBICTYIIICHHS C
JOKJaJaM{ Ha HAy9HO-TIPAKTHYECKUX KOH(PEPEHIUAX U MyOJIMKANIO TE3UCOB U CTaTell 10 UX pe3yabTaTaM.

5. Ilpy BO3HMKAIONMX 3aTPYAHEHUSX IIPU OCBOSHUM JMCLMIUIMHBI, JUIS HEYCNIEBAIOMINX CTYJCHTOB M CTYAEHTOB, HE MOCEIIAIOMINX
3aHATHS, NPOBOJATCS €KCHEIENbHbIE KOHCYIbTAllMHM, HAa KOTOPbIC NMPUIVIALIAIOTCS HEYCIHEBAIOIIME CTYIACHTBI, a TAKKE CTYICHTHI,
WCITBITHIBAIOIINE TOTPEOHOCTH B MOMOIITH NPETIOaBATEIIS IPH U3YUCHUH AUCIUTUIIHEL

IIPUJIOXEHNA




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



