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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 3a04Hast
OO6mast TpyI0eMKOCTh 43ET
Yacos 1o yaeOHOMY IJIaHy 144 Bupas! xoHTpOIISL:
B TOM YHCIIE: 9K3aMEH
ayAUTOPHBIE 3aHATH 12
camocrosiTelbHas paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kypc 3
Bun 3anstuii v | Pl Hroro

Jlexunm 4 4 4 4
JlabopaTtopHbie 8 8 8 8

B ToM uucne uHT. 4 4 4 4
Uroro ayn. 12 (12 |12 |12
KonrakTtHas padora |12 |12 |12 [12
Cam. paboTa 123 1123 1123 | 123
Yacel Ha KOHTPOJITb 9 9 9 9
Hroro 144 | 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

MONydEeHHE CTYACHTAMH TCOPETHYECKHX 3HAHHM ¥ MPUOOpPETeHHE IPAKTUUECKUX HABBIKOB OOJIACTH IHIEBOH
TEXHOJIOTHH, YTO INO3BOJIUT CTyAEHTaM B JaJbHEHIIEM CaMOCTOSATEIBHO PEeIlaTh 3aJadd, CBSI3aHHBIC C MHTEHCH(HUKanuen
MPOLIECCOB  MPOM3BOACTBA M MEPEPAOOTKH  CEIbCKOXO3ANCTBEHHOW MPOAYKIMH, CO3J4aHHEM HOBBIX COBEPLIEHHBIX
TEXHOJIOTHH C UCII0Ib30BAHUEM COBPEMEHHBIX KOHCTPYKIMH MAIllUH U allapaTos.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (pazaen) OITOIT: b1.0

2.1

TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4al0LIerocs:

2.1.1

VmwkeHepHast 1 KOMITBIOTEpHAs rpaduka

2.2

I[I/ICIII/IHJ]I/IHBI U MPAKTUKH, IJI1 KOTOPbLIX OCBOCHHUE JAHHOM JUCHHUIIJIMHBI (MOI{yJ’Iﬂ) He00X0AUMO KaK
npeamecreyroniee:

2.2.1

ABTOMaTI/ISI/I]Z)OBaHHbIC CHUCTEMBI YITPABJICHUA TCXHOJIOTHIYCCKUMU ITPOLECCCaMU IMTUIIEBBIX ITPOU3BOACTB

3. KOMIIETEHIIUN OBYYAIOIIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIUIIJINHBI

(MOJILYJIST)

OIIK-3. Crioco0OeH HcnoIb30BaTh 3HAHUS HHXKCHEPHBIX ITPOIIECCOB MPH PENIEHIH MPO(ECCHOHATIBHBIX 3314 U SKCILUTyaTaIliH
COBPEMEHHOTO TEXHOJIOTUIECKOTO 000PyI0BaHUS 1 IPHOOPOB

OIIK-3.1

HCHOHB?;YGT SHaHUA rpa(bnqecxoro MOJCIUPOBAaHUA NHKCHCPHBIX 3a/1a4 JJI BBIIMOJTHECHUA U YTCHUA TEXHUYCCKUX

gepTexei B pohecCHOoHaIbHOM AesTeNbHOCTH

OIIK-3.2

Pa3pa6aTLIBaeT TEXHOJIOTMYECKHUE IMTPOLIECCCHI C obecreueHreM BEICOKOTO YpOBHHA 3H€pFOC6CpC)KeHI/IH U UCIIOJIb30BAHUA

HOBCHIIINX JOCTHKCHUN TEXHHUKH

OIIK-3.3 IIpuMeHsieT 3HaHNS OCHOB CTPOUTENBCTBA 31aHHH ITPH 000CHOBAHUH MTPOCKTHPOBOYHBIX PEIICHIH
OIIK-3.4 OcymecTBasieT 3KCIUTyaTaIUI0 COBPEMEHHOTO TEXHOJIOTHYECKOTO 000PYI0BAHUS
B pe3yabTaTe 0cBOCHHS IMCHMILIMHBI 00y4YarouIuiics: 10/ :KeH
3.1 |3nars:
3.1.1 | - rpadugecKoe MOJETMPOBAHNS HH)KCHEPHBIX 3214 /IS BRITIOJTHEHNS M YTCHHUS TEXHUYECKHUX YepTexKeH B
podeccuoHaIbHON NeaTeIbHOCTH;
3.1.2 | - TEXHOJIOTHYIECKHE MPOIIECCHI ¢ 0OECTICUCHUEM BEICOKOTO YPOBHS 3HEPTOCOSPEKEHNUS U HCIIOJIb30BAHIS HOBEHIIINX
JIOCTHIKEHUN TEXHUKHU,
3.1.3 [ - OCHOBBI CTPOUTENBCTBA 3AaHUHN IPH 0OOCHOBAHUY ITPOECKTHPOBOYHBIX PEIICHHH;
3.1.4 | - sKCIUTyaTalM COBPEMEHHOTO TEXHOIOTHIECKOTO 000PYIOBaHHUSI.
3.2 | YMmeTh:
3.2.1 | - rpadpugecku MOAENUPOBATH HHKCHEPHBIX 3a1a4 JUIS BHIIIOIHCHUS U YTCHHUS TEXHUUECKUX uepTexeil B
npodeccuoHaNbHON NeATeIbHOCTH;
3.2.2 | - obecrieunBaTh BHICOKUH YPOBEHb SHEPrOCOEPEIKEHHUS 1 UCTIONb30BAaHMS HOBEHUIIIMX JOCTIKEHUN TEXHUKH.
3.3 | UmeTh HaBBIKM ¥ (MJ1H) ONBIT J€SITETbHOCTHU:
3.3.1 | - mpuMeHeHNUS 3HAHUH OCHOB CTPOUTENBCTBA 3aHUH IIPH 000CHOBAHNH ITPOCKTHPOBOYHBIX PETIICHUI;
3.3.2 | - BKCIUTyaTallud COBPEMEHHOTO TEXHOJIOTHYECKOTO 000PYIOBAHHUS.
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)
HaumeHnoBaHue pa3/jieoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHATUSA/ Kype HHH PaKT. | moAr.
Paznen 1. O6mue moJioxxeHns
OCHOBHBIE CBOICTBA MUIIEBBIX IPOJYKTOB U 3 1 OIIK-3.1 JI1.1J11.2 0 0
CBIPBSL. OIIK-3.2 JI1.3J12.1
IIpuHLMIIBI aHaTHM3a U pacueTa MPoLEecCOB U OIIK-3.3 2122
arnmnaparos . OIIK-3.4

MonenupoBaHue U 0J00UE IPOIIECCOB U
annapaToB MUIIEBON TeXHONOTHH. /JIex/

OCHOBHBIE CBOIICTBA MUIIEBBIX MPOJYKTOB U 3 0 OIIK-3.1 JI1.1J11.2 0 0
CBIPBSL. OIIK-3.2 JI1.3J12.1

ITpuHIMIIBI aHANK3a U pacyeTa IPOLECCOB U OIIK-3.3 01022

armnapaTos . OIIK-3.4

MoienupoBaHue 1 mo00ue IpoIeccoB U
amnmapaToB MHUIIEBON TexHomorkH. /J1ad/




OCHOBHBIE CBOWCTBA MUIIEBHIX IPOAYKTOB U 20 OIIK-3.1 J1.1J11.2 CobecenoBanu
CBIPBSL. OIIK-3.2 JI1.3J12.1 e, IOKJIaJ Ha
[IpuHIMIIBI aHATKM3a U pacyeTa MPOLECCOB U OIIK-3.3 21032 1a60PaTOPHBIX
armnapaTos . OIIK-3.4 3aHATUAX,
MonenupoBaHue 1 1oj100ue mpoueccoB u TBOpYECKas
anmapaToB MHIIEeBOH TexHonoruu. /Cp/ pabota
Pazgen 2. Mexannyeckue npouecchl

ITpornecchl ApoOIICHHS U U3METBUYCHUS. 1 OIIK-3.1 JIT.1JI1.2

IIpoueccel pe3anust. OIIK-3.2 JI1.3712.1

IIpoueccel 00pabOTKM MUIEBBIX MATEPUATIOB OIIK-3.3 2122

JIaBJIEHUEM. OIIK-3.4

IMponeccr! knaccudukamuu (COPTUPOBAHIS)

3epHHUCTHIX MaTEPHUAJIOB.

/JTex/

TIpotieccel ApoOIEHUS U U3METbUCHUSI. 0 OIIK-3.1 JI1.1 J11.2

ITponeccsl pezanust. OIIK-3.2 JI1.3J12.1

IIponeccer 00pabOTKM MUIIEBBIX MATEPUATIOB OIIK-3.3 21

JIaBJICHUEM. OIIK-3.4

IMpoueccs! KITaccupUKAIN (COPTUPOBAHUS)

3epPHHUCTHIX MaTEPHAIIOB.

/J1a6/

IIpoueccer ApoOIeHUs U U3METbUSHHS. 20 OIIK-3.1 JI.1J11.2 CobecenoBanu
[Ipoueccel pe3anus. OIIK-3.2 JI1.3J12.1 e, IOKJIaJ Ha
ITponeccr 00pabOTKH MUATIEBBIX MATEPUAIOB OIIK-3.3 21 1a60PaTOPHBIX
JIaBJIEHUEM. OIIK-3.4 3aHITHSAX,
IIpoueccr k1accuurannu (COPTUPOBAHUS) TBOpYECKas
3EPHUCTBIX MaTEpPUAIOB. pabota
/Cp/

Pazgen 3. 'mapomexaHnyecKkue npouecchl

IIpoueccel nepeMeInBaHus U CMEIINBAHUSL. 1 OIIK-3.1 JI1.1J11.2 IIpobnemuas
IIporeccel B CEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.3J12.1 JIEKIIUS
Kraccuduxanus HeOTHOPOIHBIX CHCTEM. OIIK-3.3 2192

ITponiecchl OTCTauBaHUS U OCAXKICHUS. OIIK-3.4

IIpornecch HEHTPOOEKHOTO pa3AeIeHuUs

HEOJHOPOAHBIX CUCTEM.

IMpoueccs! GpuIbTpOBaHUS.

IIpomecch! IEHTPOOEKHOTO (PHITBTPOBAHUS.

TeopeTrueckre OCHOBBI pa3AeieHus

00paTHBIM OCMOCOM U YIbTPa(pHIbTPALIUCH.

ITpomeccs! pa3meneHns ra30BbIX

HEOJHOPOIHBIX CUCTEM.

/JTex/

TIpoteccel nepeMenMBaHus U CMEITUBAHUSI. 2 OIIK-3.1 JIT.1JI1.2 VYuebHas
[Ipoueccsl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.3J12.1 JTUCKYCCHS,
Knaccudukanus HeOJHOPOTHBIX CUCTEM. OIIK-3.3 21032 JIOKIan,
IIpoueccrl OTCTaMBaHUS M OCAXKACHHSL. OIIK-3.4 TBOpYECKas
IMporeccr! HEHTPOOEKHOTO pa3/IeeHUs pabora.
HEOJTHOPOIHBIX CUCTEM.

IIpoueccer GpuIbTpOBaHMSL.

IIporecchl EHTPOOEKHOTO (PUITBTPOBAHUSL.

TeopeTrueckre OCHOBBI pa3aeieHus

00paTHBIM OCMOCOM U YABTPapUIbTPAIIHCH.

IIpoueccrl pa3neneHus ra3oBbIX

HEOJHOPOIHBIX cucTeM. /J1ad/

[Ipoueccrl nepemMenInBaHus U CMEIIMBAHHS. 20 OIIK-3.1 JIT.1JI1.2 CobecenoBanu
TIporeccel B NCEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.3J12.1 e, IOKJIaja Ha
Kraccuguxanust HCOTHOPOIHBIX CHCTEM. OIIK-3.3 0132 1a00paTOPHBIX
[Ipouecchl oTCTauBaHUS M OCAXKIICHUS. OIIK-3.4 3aHITHAX,
ITpomeccr! meHTPOOEKHOTO pa3IeNeHUs TBOpYECKas
HEOJHOPOAHBIX CUCTEM. pabora

IIpoueccrl punbTpoBaHUSL.

ITponecch! HEHTPOOEKHOTO PHUITBTPOBAHUS.
TeopeTndeckue OCHOBBI pa3/ieIcHHS
00paTHBIM OCMOCOM H YNbTpaHIbTPAILUCH.
ITporneccsl pa3feneHns ra3oBbIX
HEOHOPOAHBIX cucteM. /Cp/




Paznen 4. Tensioo0MeHHBIe IPOLIECCHI
OCHOBBI TETIONEPEAATH. 3 1 OIIK-3.1 J1.1J11.2 IIpobnemuas
TIporieccel HarpeBaHUS ¥ OXJIAXKICHUS. OIIK-3.2 JI1.3J12.1 JIEKIIUS
OCHOBBI aCTEPU3ALUH U CTEPUIU3ALIUY . OIIK-3.3 21022
IIpomecce! BeimapuBanus. /JIex/ OIIK-3.4
OCHOBBI TeTIIONEpeIadm. 3 2 OIIK-3.1 JIT.1JI11.2
IIpoueccrl HarpeBaHUs U OXJIAXKICHUS. OIIK-3.2 JI1.3J12.1
OCHOBBI IACTEPU3AIUHU U CTEPUITH3AIUH . OIIK-3.3 21032
IIponeccs! BemapuBanus. /J1a6/ OIIK-3.4
OcHOBBI TerIonepenayn. 3 14 OIIK-3.1 JI1.1 JI1.2 CobecenmoBanu
IIpoueccrl HarpeBaHUs U OXJIAXKICHUS. OIIK-3.2 JI1.3J12.1 e, IOKJIaJ Ha
OCHOBBI TACTEPU3ALUU U CTEPUITH3AIUH . OIIK-3.3 21032 J1a00PATOPHBIX
[Tponecce! BeimapusBanus. /Cp/ OIIK-3.4 3aHATHAX,
TBOpYECKas
pabora
Paznen 5. MaccooOMeHHbIE TPOIECCHI
OCHOBBI TEOPHH MPOIIECCOB MaCCOOOMEHA. 3 0 OIIK-3.1 JIT.1JI1.2 IIpoGnemHuas
Iponeccrl abcopOuy . OIIK-3.2 JI1.3J12.1 JICKIHS
TIpoueccer agcopouuy. OIIK-3.3 2122
IIpoueccrl neperoHky 1 peKTU(UKAIHY. OIIK-3.4
[Ipoueccsl cymku.
ITponeccsl 3KCTpaKLUY.
IIponeccel kpucTamIU3auu U
pactBopenus. /JIex/
OCHOBBI TEOPHH MPOIIECCOB MACCOOOMEHA. 3 2 OIIK-3.1 JIT.1JI1.2 VY4ebHas
Iponeccrt abcopOmm . OIIK-3.2 JI1.3712.1 JTUCKYCCHS,
IIpoueccer agcopOumu. OIIK-3.3 2122 JTOKJIA],
TIporiecchl MEperoHKH ¥ PEKTH(HUKAIIHH. OIIK-3.4 TBOpYECKas
IMpomeccs cymku. pabora.
IIpoueccel sKkcTpakuuy.
IIponieccel kpucTamIU3auuu U
pactBopenus. /J1a6/
OCHOBBI TEOPHH TIPOIIECCOB MaCCOOOMEHa. 3 24 OIIK-3.1 JIT.1JI1.2 CobecenoBanu
IIpomeccer abcopOrmy . OIIK-3.2 JI1.3J12.1 e, JOKJIajg Ha
IIponeccer axcopbuuu. OIIK-3.3 91 1a00paTOPHBIX
ITporiecchl MEPErOHKU U PEKTU(DHKAIIHNH. OIIK-3.4 3aHSITHSX,
[Ipoueccs! cymku. TBOpUECKas
TIpouecchr SKCTpaKIuy. pabota
IIponieccel kpucTamIU3aUuu U
pactBopenwus. /Cp/
Pazgen 6. Buoxumuueckue npoueccol
OCHOBBI (hepMEHTAITUOHHBIX 3 0 OIIK-3.1 JIT.1JI1.2
nporeccos /JIex/ OIIK-3.2 JI1.3J12.1
OIIK-3.3 2122
OIIK-3.4
OCHOBBI (hepMEHTAITUOHHBIX 3 2 OIIK-3.1 JIT.1JI1.2
nporieccos /J1a6/ OIIK-3.2 JI1.3712.1
OIIK-3.3 22
OIlK-3.4
OcHOBBI (hepMEeHTAITHOHHBIX Tipo1ieccoB /Cp/ 3 25 OIIK-3.1 JIT.1JI1.2 CobecenoBaHu
OIIK-3.2 JI1.3J12.1 e, IOKJIaJT Ha
OIIK-3.3 32 1a00paTOPHBIX
OIIK-3.4 3aHITHAX,
TBOpYECKas
pabota
Paznen 7. Koutpoanb
/Ox3amen/ 3 9 OIIK-3.1 JI.1J11.2
OIIK-3.2 JI1.3J12.1
OIIK-3.3
OIIK-3.4

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHBIii NepevyeHsb BONMPOCOB K 3a4eTy




He npenycmorpeno

5.2. IlpuMepHBIi NepedyeHb BONMPOCOB K IK3aMeHY

OO1Me MOI0KEHNS

I. Yro m3y4aercs B Kypce "IIpoueccsl u ammapatsl”. Kinaccudukaliys 0OCHOBHBIX IPOLECCOB MUIICBOM TEXHOJIOTHH.

2. [TpuHIMIBI aHaNMU3a U pacdeTa MPOLECcCOB U anmapaToB. KMHETHYECKHE 3aKOHOMEPHOCTH TpoIeccoB. JIBiKymas cuna
nporecca.

3. OCHOBHBIE THUIIBI IIPOLIECCOB U ANIapaToB, UX XapaKTEPUCTUKH. XapaKTep paclpefesieHus TeMIepaTyp B ammaparax
UJICaIEHOTO CMEIICHUS], U/ICaIbHOTO BBITECHEHHS B aIlIapaTax IMPOMEXYTOYHOTO THIIA.

5. MogenupoBaHue ¥ NOA0OHE POLECCOB MHIIEBON NMPOMBIIUICHHOCTH. OCHOBHBIE METOMABI H3YYEHHUS IPOIEcCOB. Brip

MoJienupoBaHus. KOHCTaHTBI, HHBapHAHTHI IOJ00Ms. CHUMILIEKCHI, KOMILIEKCHI IT0100usI.
MexaHuueckue mpoueccsl

1. IMponecc npoGnenust. 1llexoBble u KoHycHBIE ApoOMIKKH. O6nacTs npuMeHeHHs. OCHOBHBIE XapaKTEPHUCTHKU
anmapaTtoB. KoHCTpyKIus 1 NPHHIMIIE pabOTHI.

2. IMpoueccs! npeccoBanus. O6macTh MpUMEHEHUs. Busl mpeccoBaHUs.

3. OCHOBHBIE XapaKTEPUCTHKHU IIpoliecca. Y PaBHEHUE PacIpe/ieIeHNs] JaBlIe HUs IIPECCOBAHUSL.

4. IMpoueccr! m3mensuenns. Bumsl pesanus. Tpu ciaydas pesanus je3BH—eM. OCHOBHBIC (aKTOPHI, XapaKTEPH3YIOLIHE

MPOIIECC PE3aHMUSI.
T'uapoMexaHUUECKUE IPOLIECCh

L. ITpouecc nepememuBanus. OCHOBHBIE XapaKTePUCTUKH TNponecca. Kpu—Tepuii MomHocTH. PexxuMbl nepemennBaHus.
OmnpenerneHre 4acTOTHI Bpallle "HUS MEIIAJIKH 10 Tpadudeckoil 3aBucumocti K=f(Re).

2. IMpouecc ocaxknenus. MarepuanbHelii 6anaHc nporecca. D¢dexkTuB—HOCTh paszfeneHus. Pexumsl ocaxknenns. CKOpOCTh
npouecca ocaxaenus. dopmyna Ctokca.

3. IceBnooxmxenne. ['mupoanHaMuka mpomecca. KpuBas mceBrookikeHUS. BHABI peXMMOB IICEBI0OKIKEHHS.
OCHOBHBIE TEXHOJIOTHYECKHIE TTAPAMETPHI IICEBIOO0KIKEHHS.

4. Ocaxxaenue 1noj AeiHCTBUEM LEHTpoOeXHOM cuiibl. OCHOBHBIE XapaKTe "PUCTHKH mpouecca. CKOPOCTh OCAXKACHUS B
LEHTPOOEKHBIX YCTPOHCTBAX.

5. OuIpTpOBaHNE MO ACHCTBHEM LEHTPOOSKHOH cuibl. OnpenesieHue BeNNINHbBI JaBJICHHUS, ACHCTBYIO TIETO Ha CTEHKY
OapabaHa.

6. MemOpanHble nponeccs! pazaeneHns. OCHOBHBIC XapaKTEpPUCTHKH MeMOpaH, X CBOWCTBa. YibTpadmibrpanus. Cxema

pasae IeHUsI pacTBOpa 0OpPaTHBIM OCMOCOM.
TermrooOMeHHBIE IPOLIECCH

1. OCHOBHOE ypaBHEHHUE Terionepeaayn. TemIionpoBoIHOCTh, KOHBEK LS, TEIUIOBOE u3nydeHne. CBsa3b ko3 uureHTa
TeIuIoNepeaaun ¢ ko3¢ —(GUINEHTaMH TEIIONPOBOAHOCTH U TEIUIOOTAAYH.

2. Iponecc oxnmaxaerns. CocoObl OXIaxAeHUs. TeMTiepaTypHble XapaKTePUCTUKU XJIaJareHTOB U TETUIOHOCHTEIEH.
3. CxeMa OIHOKOPITYCHOH BbIMapHOW ycTaHOBKU. [IpuHIMO neificTBus. MaTepHaidbHBIA U TEMIOBOH OaJIaHCHI

4. OcHOBHEBIE craraeMble OOLIEro pacxoja napa Ha BbIIapuBaHHe. Teopernueckuid M ynenbHbIH pacxon mapa. Pacuer
OJTHOKOPITYCHOTO BBIIIAPHOTO armlapaTa: TeIUIoBas Harpys3ka, KoaGUIMeHT Tertonepe—1aqu Py BEITapHBaHAH.

5. MHOTOKOpITyCHBIE BBITapHBIE YCTAaHOBKM. (CxeMa W MpHHIMI JecTBusA. CxXeMbl BhIapuBaHMA. MaTepuaab HBIN 1

TEII0BOM OaraHChl MHOTOKOPIYCHO! BhIAapHOH ycTaHOBKH. K03 U —IIMEeHT ncnapeHus 1 caMOUCTIapeHusl.

MaccooOMeHHBIE TPOLECChI

1. CymHOCTh Tpoliecca Maccornepenadn. PaBHOBECHOE COCTOsSTHUE cHcTeMbl. [Inarpamma paBHOBecus. PaGodast muHUsS
mporecca, ABHXKYIAs CHIa Ipo—mecca.

2. Macoorraada, MmexaHu3M nporecca. OCHOBHOE ypaBHEHHE MaccooTaauu. Kpurepuu nomobus macconepenadu.

3. Pacuer paboueil BRICOTHI almmapaToB CO CTYIIEHYATHIM KOHTAKTOM: Me albHBIA IPOIECC, PeabHbIA IpoIiecc.

4. Pasnenenue xxunkux cMmeceid. MneanbHble, peabHbIC KUIKUE CMECU. A3€0TPOIHBIE CMECU. A3€0TPOINHAs TOUYKA.

5. CymHocTth npouecca pektudukanuy. Cxema peKTH(PHUKALMOHHOW ycTa~HOBKH. MaTepualbHbIi 0anaHc peKTU(UKALHIH.
6. Cymsocts nporecca abcopbuuu. 3akon 'enpu. Marepuanbshblii 6anaHc npouecca abcopouun. M3zorepmsl abcopOuum.
Omnpeenenue ONTUMATLHOTO YIEIFHOTO pacxoa abcopOeHTa.

7. CymHocTs mporecca ajgcopounu. Bumsl u xapakrepucTuka agcopben—ToB. Mexanusm mpomecca. M3meHenue ¢poHTra
a7IcCOpOIIHH.

8. ®DopMEI CBA3M BIaru ¢ MarepuanoM. KinHerrnka mporecca cymku. MaTepraabHBIH B TEIUIOBOH OaaHCHI CYIIHIKH.

9. CymHOCTh mporecca 3KCTpaknun. [IpuHIUNManeHas cXxeMa SKCTpakIuy. PaBHOBeCHE B CHCTEMAax >KHUAKOCTH -
skunkocTb. Koadduuument pacnpenenenus. TpeyronbHas nuarpaMma.

10. CXeMBl IKCTPaKIUH. ODKCTPaKIMsa B CUCTEME TBEPJOE TENO - XKUAKOCTh M BAPHAHTHI MPOBEAEHHS 3TOrO MpoIiecca.
KoncTpykuust anmapaToB Ay IPOBEACHHS SKCTPAKIINHL.

1. CymHocTs mporecca kpucrammsanuu. CTaaun TexHoJIoruueckoro mpoiecca. CraTuka mpormecca. JluarpaMmel

COCTOSIHUS pacTBOPOB. CKOPOCTh KPUCTAILIH3ALMH U €€ U3MEHEHHE BO BpeMeHH. CriocoObl KPUCTAIUTA3AIHH.
Buoxumuueckue mpoueccsl.

1. Haznauenue u npuMeHEHUE B MUIIEBOM MPOMBIIIIEHHOCTH.
2. Kunernka u MmaccooOMeH (hepMEHTAMOHHBIX MIPOLECCOB.
3. Anmaparypa IJist IPOBEIEHHS IIPOLECCOB (DepMEHTaLUH.

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX IPOEKTOB)

He npenycmoTpero

5.4. ®oHA OLIEHOYHBIX CPEACTB VISl MPOBEIeHNUS TEKYIIEro KOHTPOJIS

Bgenenne
1. Uro m3yqaercs B kypce «IIporeccs! u ammapaTsi».




Korna u rae 3apoaunace Hayka o «IIponeccax u annapartax». KTo ABIseTcss €ro 0CHOBOIOJIOKHUKOM.
UYro Takoe MPOU3BOJACTBEHHBIHN mpolecc. UTo Takoe TEXHOJIOrHYecKuil mpouecc. YeM OHU OTIMYAIOTCS.
Uro takoe anmapar. Uto Takoe MamMHa. YeM OHH OTIMYAIOTCH.
. KakoBa xiaccuukarys nponeccoB MHUIIEBOW MPOMBIIIIEHHOCTH.

PNINS

Omnpoc 2.

CBolicTBa BElIECTB

6. Ha xakue Tpu rpynmsl MOXHO pa3feiIuTh CBOMCTBA BEILECTB.

7. Kaknmu BennynHAMU XapaKTepu3yroTcs (DPU3MUECKHe CBOWCTBA JKUIKOCTEH H Ta3oB.

8. Kak HaiiTH IJIOTHOCTH CYCIIEH3MH 4epe3 MacCOBYIO JOJIIO TBEPAOH (asbl.

9. Kak HaliTH IIIOTHOCTH CYCHEH3MH dYepe3 0OBEMHYIO OO TBEpAOH (asbl.

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

1. Uro Takoe KHHEMaTHUYeCKasl BSI3KOCTb U IMHAMU4YEcKas BSA3KOCTb, B KAKUX CJUHUIIAX U3MEPSIOTCS ITU BEIUYHHBI.
12. YeM pasznuyaroTcs MIOTHOCTh U YAEHBHBINA Bec. B KakuX eJUHUIIaX U3MEPSAIOTCS 3TU BENWYUHBI.

13. Kakumy BenMUMHAMU XapaKTEPU3YIOTCS CBITYYUE MPOAYKTHL.

14. UYro xapakTepusyeT IMOPO3HOCTh CBOOOMHO HACHIIAHHOTO MaTepHaia.

15. Yro xapakTepu3yeT CTEHEHb 3aMOJHEHHs CBOOOIHO HACBHIIIAHHOIO MaTepHaa.

16. OCHOBHBIC BEIMYMHBI, XapaKTEPH3YIONINE TEIUTO(QU3NIECKHE CBOWCTBA BEIIECTB.

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

2100 xr/m3, maoTHOCTH ocBeTiieHHoro coka 1080 xr/m3, maccoBas mouist TBepaoil ¢assl B coke 0.04. MIOTHOCTh TBEPABIX YaCTHUIL
2100 kr/mM3. Onpezaenuts 00bEMHYIO TOJIIO TBEPJOH (a3bl B COKE.

18. ITnoTHOCTH HeocBeTIeHHOTO coka 1101 kr/M, MaccoBas moist TBepaoi ¢aser B coke 0, 04, TUIOTHOCTD TBEPABIX YaCTHIL
2100 xr/m3. Onpenenuts 00BEMHYIO JOTIO TBEpIOH (a3bl B COKE

19. O0BeMHas moist TBepaoit (asel 21%, BszkocTh ocBerieHHOro coka 0,0005 IMa.c. Onpenenuts BSI3KOCTh HEOCBETICHHOTO
COKa.

20. O6bemuas aomist TBepaoit daser 5%, B3kocTh ocBeTiieHHOro coka 0,00052 ITa... c. Onpenenuts BSI3KOCTH
HEOCBETJICHHOTO COKa.

21. OTHOCHUTENBHBINA yIENbHBIA BeCc pacTuTenbHoro Macia 890 kre/mM3. Onpenenutsh mwioTHOCTH Macia B CH.

22. Omnpenenuts B CU mioTHOCTH Anokcuaa a3ota npu puzd=10 krc/cm2 u t=200C. Atmocdeproe namienue 760 MM.pT. CT.
(1,03 krc/cm2). MmonbHast Macca ra3a 46 KI/KMOJb.

23. OnpenenuTs IOTHOCTh BO3ayXa mpu Bakyyme 440 mm.pT. cT. u TemmnepaTtype —400C. ATMochepHOe JaBiIeHNE MPUHATh

paBHBIM 750 MM.pT. cT. MoJbHas Macca Bo3myxa 28, 8 KI/KMOJIb.
[IpuHIMOEBI aHAIN3a U pacyeTa anapaToB

24, Hanummre ocHOBHOE ypaBHEHHE KUHETHKU. UYTO XapakTepu3yeT KMHETHUECKHH KOI(PQHUIIMEHT.
25. Yto sBIsieTcst IBIKYIIEH CHIIOH mpoliecca B 0OIIeM cilydae, ¥ B YaCTHOM.

26. Kak cocraBnsieTcss MaTepranbHBIN OalaHC Tporiecca.

27. Kaxk cocraBnsiercs sHepreTHdeckuii OaaHc mporiecca.

28. UeMm neproandecKUil MpoLece OTIMYAETCA OT HempepblBHOrO. HazoBUTE MX OCHOBHBIE XapaKTEPHCTHKU.
29. Kak mpoucxoanT n3MeHeHHe TeMIepaTypsl (KOHICHTPAIH) B anmapare HaeabHOTO CMEIICHUS.
30. Kak npoucxoanT u3MeHEeHHe TeMIepaTypsl (KOHIICHTpAIUK) B aIlllapaTe UACaTbHOTO BBITECHEHHS.
31. Kak mpoucxoaut u3mMeHeHne TemrepaTypsl (KOHIEHTpaLKHd) B amnmnapare MpoMeKyTOYHOTO THIIA.
MonenupoBaHue 1 10J00ME IIPOLIECCOB MUIIEBBIX TPOU3BOICTB

32. B uewm 3akirouaercs TeOpeTHUYECKUU IMyTh MCCIENOBaHUS Ipoliecca.

33. B dem 3akmrouaeTcst 3KCIEePUMEHTAIBHBIN MyTh MCCIEAO0BAHUS IpoIiecca

34. B uem 3akmouaeTcss MOAENUPOBAHUE MPOLECCA.

35. Kaxkme momkHBI coOMIONaThCS YCIOBHS 1MOT00MS (PH3MIECKHUX MPOIIECCOB.

36. Uro Takoe KOHCTAHTHI M WHBApUAHTHI MOIO0OUS.

37. Uro Takoe CHMIUIEKCHl U KOMIUIEKCHI 10100, KPUTEPUU TOIO0HS.

38. HazoBuTe OCHOBHBIE KPUTEPHUHU MOTOOUS.

39. Uro xapakTepu3yeT OCHOBHOW KpUTEPHid MOI00us.

40. CcoopmynupyiiTe TepByl0 TEOpeMy MOJ00HS.

41. ChopMynupyiiTe BTOPYIO TEOPEMY IMOI00MS.

42. ChopMmynmupyiiTe TPEThIO TEOpEMY OO0,

43. Kaxoit xpurepuii mogo0us Ha3BIBAIOT OIMPEACIISIONINM, KaKOi ONpeIensieMbIM.

44. Hanumure o6o01ieHHble KpuTepuaibHble YypaBHeHUs (ypaBHEHHSI O00OOIEHHBIX MEPEMEHHBIX).
45. HazoBuTe BcriomMorarenbHble KpUTepuu 1mooous. KakuM oOpa3oM moiydeH Kaskablil KpUTEPHH.
Omnpoc 3. MexaHu4eckue mpoLeccsl

46. C Kaxo# Lenblo MPUMEHSETCS U3MeIbUeHHE TBEPAbIX MaTepUasoB?

47. Kakue THITBI U3MeNbUAIOMIMX MaIIUH MPUMEHSIOTCS B IPOMBIIITIEHHOCTH?

48. HazoBuTe OCHOBHBIE XapaKTEPUCTUKH JPOOIIIOK M METbHHII.

49. INepeuncnute TpeOOBaHUS IPEIBABIIEMbIC K H3MENBYAONIIM MaIlHHAM.

50. K xakomy BuIy OpoOJeHUS OTHOCSTCS ILEKOBbIE, THPALMOHHBIE (KOHYCHBIE) ApOOMIKu?

51. KakoBa KOHCTpYKIMS, NPUHIMI AEHCTBUS U 00NacTh IPUMEHEHHS IEKOBBIX IPOOMIIOK?

52. KakoBa KOHCTpyKIHS, MPUHINT ACHCTBUS U 00JIaCTh IPHUMEHEHHS TUPAIIMOHHBIX (KOHYCHBIX) APOOMIOK?
53. K xaxomy BuIy IpoOieHHsS OTHOCATCS MOJIOTKOBBIE, BaJIbLIOBBIC APOOMIIKHU, HE3UHTErPaTOpPhl, AUCMEMOpPATOpPhI?
54. KakoBa KOHCTpyKIMs, IPUHLIUN AEHCTBHUS U 00IaCTh NIPHMEHEHHS MOJOTKOBBIX JPOOUIIOK?

55. KakoBa KOHCTPYKIIHS, NPUHIIUI JEHCTBHS W 00JACTh IPUMEHEHHS BaJIBIIOBBIX JPOOHIOK?

56. KakoBa KOHCTpYKIMSA, MPUHONM ACHCTBUS U 00JacTh NPUMEHEHHS Ie3UHTErpaTopoB?

57. KakoBa KOHCTpYKIMS, IPUHUUI JEHCTBHUS U OOJIACTh NPUMEHEHHsI TUCMEeMOPaTopoB?




58. Kakue MenpHHUIBI TPUMEHSIOTCS Il ApoOIeHus: U oMoJa 3epHa’?

59. K kakoMy BHAy U3MEIbUCHHS OTHOCSTCS IIAPOBBIC, BUOPALMOHHBIE MEIbHUIIBI?

60. KakoBa KOHCTpyKIWS, MPUHINT AEHCTBUS U 00JIaCTh IPHUMEHEHHS IIapOBBIX MEIBHHUIL?

61. Kak BauseTr yacToTa BpalleHUs IIAPOBOM MENbHUIBI HA CTENIEHb U3MEJIbUYCHUS.

62. KakoBa KOHCTpYKIMS, IPUHLMI AEHCTBUS U 001acTh MPUMEHEHUS] BUOPALIMOHHBIX MEJIbHUIL?

63. ITpyMeHUMBI JTH U U3MENbYCHUSI B BUOPALMOHHBIX MEIbHHUIAX MaTepHalbl C HU3KOH TeMIepaTypoi IiaBieHus?
OO0BbscHHTE TOYEMy?

64. Jlnis 4ero MpUMEHSIOT MIPECCOBAaHHUE B MUINEBOI MPOMBIILICHHOCTH?

65. Kakoe 00opynoBaHue UCHONB3YIOT NPH 00pabOTKE IPOAYKTOB MPECCOBAHUEM?

66. KakoBa KOHCTPYKIWS, MPUHINN ASHCTBUS W 00JacTh NPUMEHEHHS 00€3BOKUBAIOMINX ITHEKOBBIX ITPEeccoB?
67. KakoBa KOHCTpyKIHS, MPUHONI ACHCTBUS U 00JIaCTh NPUMEHEHHS POTAHOHHBIX OPHKETHPYIOMINX IIPECCOB?
68. Jns dyero npenHa3zHaueH (OpPMOBOYHBIN Mpecc, KAKOB €ro MPUHLMI paboThI?

69. Yro Takoe ¢uibepa?

70. Uro Takoe dKCTpYy3usi, € BUIBI U 00JIaCTh PUMECHEHHS?

71. Kakoe o6opynoBaHue MPUMEHSIOT A HOXy4eHHs SKCTPYAUPOBAHHBIX MHUINEBBIX MPOIYKTOB?

72. OnumuTe yCTpOWCTBO M MPUHLUN AEHCTBHS dKCTpynAepa.

73. OnumuTe yCTpoRCTBO U MPUHLUI JEHCTBUS IPaKUPOBOYHOTO I'PAHYIATOPA.

Ompoc 4. 'mapomexaHndecKue Mpo1ecchl

74. YacTuipl KakuxX pa3MepoB MOTYT BBIJEIEHBI U3 Ia30BbIX MOTOKOB MO JEHCTBUEM IPaBUTALMOHHBIX CHII?
75. KakoBa KOHCTPYKIMS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS IBUICOCAAUTENBHON KaMepbl?

76. B kaxux ammapartax IPOHCXOIHUT pa3felieHHe Tra30B HEOJHOPOTHBIX cMecel MOoi AeHCTBHEM MHEPIIMOHHBIX M
HEHTPOOEIKHBIX CHII?

71. KakoBa KOHCTpPYKIMS, HPHHIMI ACHCTBUS W 00JIaCTh IPUMEHEHHsI OTCTOMHOTO razoxopa?

78. B gem mocToWHCTBA IUKIIOHHOTO Iporecca?

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

80. KakoBa KOHCTpYKIMS, PUHLIMI JEHCTBHUS U 00NAaCTh MPUMEHEHUS] LUKIOHA?

81. Kakue GuibTpbl NPUMEHSIOT JJISI OYUCTKH T'a30BBIX MOTOKOB?

82. KakoBa KOHCTpyKIHS, MPUHINT ACHCTBUS U 00JIacTh IPIMEHEHUS pyKaBHOTO (rubTpa?

83. KakoBa KOHCTpyKIMs, IPUHIUMI ACHCTBUS U 00IaCTh MPHMEHEHHUs NaTPOHHOTO (GUIbTpa?

84. B uem 3akmrouaercss Mokpasi ouucTka razoB? KakoBa creneHp o4ucTku?

85. KakoBa KOHCTpYKIHSI, MPUHINI ACHCTBUS W 00JIacTh MPHMEHEHHUST HacaJl0YHOTO CKpyOOepa?

86. KakoBa KOHCTpyKIMS, NIPUHINM AEHCTBUS U 007aCTh IPHIMEHEHHs IIEHHOTO CKpyOOepa?

87. Ha3zoBuTe npuHIMI, Ha KOTOPOM OCHOBAaHO OCAXEHHUE B MEKTPHUECKOM IOJIE.

88. Kakue KOHCTPYKIMH 3IeKTPO(UIBTPOB BaM M3BECTHBI?

Ompoc 5. TermmooOMeHHBIE IPOLIECCH

89. Kakue BUIBI TEINIOHOCUTENEH U METOMBI HATPEBAHHUSA NPUMEHSIOT B MUIIEBBIX MPOU3BOACTBAX?

90. JlaliTe KpaTKyl0 XapaKT€PUCTUKY HACBIIIEHHOTO BOJSHOTO Mapa.

91. Kaxkwue crocoOsl HarpeBaHHsl HACHIIIEHHBIM BOISHBIM [TApOM ITPUMEHSIOT B ITHIIEBBIX IIPOMU3BOJICTBAX?
92. B dgem cymHOCTH crioco0a HarpeBaHUS «OCTPBIM» MapoM?

93. Koraa MoXHO IpUMEHATh HarpeBaHue «ocTpbIM» mapoM? Kak ompenenuTs pacxon rperouiero napa?

94. W3 xaxkoro ypaBHEHHs ONPENEISIOT PacXo TEIUIOHOCUTENS AJIsl HarpeBaHus?

95. B dgem cymHOCT crioco0a HarpeBaHUS «TITYXHM» HapoMm?

96. Jlnis 4ero B cXeMe «IJIyXxOroy» Mapa NpUMEHsIeTCs KOHIEHCATOOTBOMUIMK?

97. Kaxkue crnocoObl HarpeBaHHs Topsiuei BOJON MPUMEHSIOT B MUILIEBBIX NMPOU3BOACTBAX?

98. B kxaxux ciydasx NMpHUMEHSIOT HarpeBaHUE IBIMOBBIMH Ta3aMu?

99. Kakue HegocTaTKy NpUCYIM HarpeBaHHUIO IBIMOBBIMU ra3aMu’?

100. B dem cymHocTh criocoba HarpeBaHHs FOPSYUM BO3AYXOM U O0JIACTh MPUMEHEHHS 3TOTr0 crocoba Harpesa?
101. Kakune crocoObl HarpeBaHusl HIEKTPUIECKAM TOKOM HCIIOJBb3YIOT B IMILEBHIX MPOU3BOACTBAX?

102. B dgem cymHOCT crioco0a HarpeBaHUS MEKTPHISCKHM TOKOM B I1eYax IPSIMOTO AeHCTBHSA?

103. B uem cymHOCTh crioco6a HarpeBaHUs MEKTPUIECKHIM TOKOM B Ie4ax KOCBEHHOTO JIEHCTBHSA?

104. B uem mpeumyiecTBa ¥ HEAOCTATKH crioco0a HArpeBaHHs IEKTPUYECKUM TOKOM?

105. Kaxkue xagareHTHl HCIIONB3YIOT JUI OXJIaXICHHUS ra30B, MapoB M KUIKocTel? Ha3oBHTe MX XapaKTEepUCTHKH.
106. Kak BBIYMCIUTB pacxo]] OXJIaXAaroed BOIbI?

Onpoc 6.MaccooOMeHHBIE TPOLECCHI

107. KakoBa cymHOCTh OMOXMMHUYECKHX MPOIECCOB?

108. JIis IpoM3BOICTBA KAKUX TPOJIYKTOB HMCIOJB3YIOTCS OMOXMMHUYECKUE TPOIIECCHI?

109. KakoBa KOHCTpyKIMs, IPUHIUI ACHCTBUS U 00IacCTh IPHUMEHEHHs (epMeHTaTopa?

110. KakoB npuHIMNI AeCTBUS CaMOBCACHIBAIOIICHCS MEIIAIKH?

111. KakoBa cymHocTh mporecca adbcopOuuu?

112. Kaxkne cxemsl abcopOIuy MPUMEHSIOT B TEXHHUKE?

113. Kakue xoHCTpyKIMH abcopOepoB NPUMEHSIOTCS B MPOMBIIIIIEHHOCTH?

114. KakoBa KOHCTpYKIMS, NPHHIMI ACHCTBUS 1 00J1acTh NIPUMEHEHHS TIOBEPXHOCTHOTO abcopbepa?

115. KakoBa KOHCTpyKIWS, MPUHINTN ACHCTBUS U 00JIacTh IPHMMEHEHHS TUICHOYHOTo abcopbepa?

116. KakoBa KOHCTpyKIMs, MPUHIUI ACHCTBUS U 00JIacTh IpUMEHEHHs HacaJgodHoro abcopbepa?

117. Kakue npumensirorcs Hacanku B abcopOepax? Kakum TpeOOBaHHMSM JOJKHBI YIOBJIETBOPSTh Hacaaku?
118. Ipn KakuX pexuMax MOTYT paboTaTh HacaJouHBIE abcopOepsI?

119. KakoBa KOHCTpyKIMS, MPUHONI ACHCTBUS U 00JIaCTh IPHUMEHEHHS TapeiabuaThix 0apOOTakKHBIX KOJIOHH?

120. KakoBa KOHCTPYKIIMSI CUTYATBHIX Tapejaok?




121.

KakoBa KOHCTPYKIMSI KIIallaHHBIX Tapenok?

122. KakoBa KOHCTPYKIIHS, MPHHIIUI JSHCTBUS W 00JacTh MPUMEHEHHUS pacrbUIMBaonero abcopoepa?

123. B uem cymHocTh mpomecca BeienauynBaHusa? Kakue KOMIIOHEHTHI y9acTBYIOT B MPOLIECCE BBIIICTAYMBAHUS?

124. KakoBa KOHCTpyKIMS, MPUHONN ACHCTBUS U 00IaCTh NIPUMEHEHHS MepKoiIsTopa?

125. KakoBa KOHCTpYKIMS, IPUHLMI JEHCTBHUS U 00JacTh MPUMEHEHHUS] HAKJIOHHOTO JABYXIIHEKOBOTO AU((Y3MOHHOTO
arnmapara?

126. KakoBa KOHCTPYKIIHSI, TIPUHIIUI JEHCTBHUS W 00JACTh MPUMEHEHHsSI IByXKOJIOHHOTO AH((Yy3MOHHOTO ammapara co
B3BELIEHHBIM CJI0eM?

127. KakoBa KOHCTpYKIIMs, MPUHLIUI ACHCTBUS U 00JaCTh HIPUMEHEHHS JICHTOYHOTO JKCTpakKTopa’?

128. Kakue meTonpl MpUMEHSIOT AJIsl pa3/eleHus KUAKUX OJHOPOIHBIX cMecel? Ha kakux cBOWCTBaX >KUAKMX cMecen

OCHOBAHbBI 3TU METOJbI Pa3ACIICHUA

129. Uro takoe mpocras neperonka? [Ipu pasneneHnH Kakux cMeceil ee MpUMEHSIOT?
130. Kakue pasHOBUAHOCTH MPOCTOH MEPErOHKU MPUMEHSIOTCS B MHIIEBON NMPOMBIIUIEHHOCTH?
131. KakoB npuHITMIT 1eficTBHUSA M 001aCTh IPUMEHEHNS YCTAaHOBKH UIS (ppakIHOHHOI HeperoHkn?
132. Kaxkoit crioco6 meperoHkH Ha3bIBaeTcst (hPaKIHOHHOHN IEepPeroHKon?
133. KakoB npuHnun aeifctBus u 001acTh NPUMEHEHHS YCTAHOBKH JUISl IIPOCTOMH NEPErOHKH ¢ JediermMarnuei?
134. Uro takoe ¢uierma? J[ist 4ero oHa HaImpaBisieTcs: 0OpaTHO B Ky0?
135. KakoB npuHIIN feicTBUA U 001aCTh IPUMEHEHUS YCTAHOBKH [UISL TIEPETOHKH C BOASHBIM ITapoM?
136. KakoB nmpuHuun neiictBus u 001acTh MPUMEHEHUS! YCTAHOBKU JUISI MOJIEKYJISIPHOM TEPErOHKHU?
6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)
6.1. Pexomenayemas aureparypa
6.1.1. OcHoBHas1 TUTEpPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 [Octpukos A. H., ITponeccs! u annapatsl. Pacyer 1 MpoeKTUPOBaHUE allapaTOB Cankr-IlerepOypr: | DnexTpoH
Bacunenko B. H., JUIS TETIIIOBBIX U TEMJIOMAacCOOOMEHHBIX MPOLIECCOB: yueOHOE Jlans, 2022 HBIH
®ponosa JI. H., mocooue pecypc
Tepexuna A. B.
JI1.2 | Pa3akoB M. A. IIpormecch! 1 anmapaTs! MUIIEBBIX POU3BOACTB. JlabopaTOpHBIit Cankr-IlerepOypr: | DnexTpoH
MPaKTUKYM: yaeOHOe mocodue Uit By30B Jlanb, 2024 HBIN
pecypc
JI1.3 |Kanaer M. A., IMpomeccs! u anmapaTs! MUIIEBBIX TPOM3BOACTB. JlabopaTopHbIit Camapa: CamI'AY, | DnekrpoH
Tonmnexun C. A., MPaKTUKYM: yaeOHOe mocoone 2024 HBIN
Baiimuies P. X., pecypc
Anexcannposa E. T'.,
Kanaesa E. C.,
Maxkymun A. H.,
Pomanosa T. H.
6.1.2. /lonosiHuTEIBHAS JIUTEPATYPA
ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI2.1 |Ilnakcun O. M., [Tponeccs 1 annapaThl MUIIEBLIX MPOU3BOACTB: YUEOHHK M.: KonocC, 2008 20
Mamnaxos H. H.,
Jlapun B. A.
6.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH ""UHTepHeT"
31 | MocKOBCKHI TOCynapCTBEHHBIH YHUBEPCUTET MTUIIEBIX TPOU3BOACTB MHUHICTEpCTBa 00pa3oBaHus 1 HayKu Poccuiickoit
denepanuu.
Jlexuuu no kypcam «IIporeccel 1 anmapatsl MUILEBBIX TPOU3BOICTB C OCHOBAMH IMAPABIHKH
32 | DneKTpoHHbIE KHUTH MO MHUIIEBOH MPOMBIIITIEHHOCTH

6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust

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 | OnexTpoHHas ONOIMOTEUHAs CHcTeMa H3aTenbeTBa «Jlanpy. IloHOTEKCTOBAs ANEKTpOHHAS OMOIHOTEeKA.

WHnuBuayanbHBIN HEOTpaHHUYCHHBIH JOCTYN Yepe3 (GUKCHPOBaHHBIN BHeIIHUM [P anpec akageMun HEOTpaHHYEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 000U TOYKH, B KOTOPOH HMeeTcs A0CTym K ceTr MuTepHeT.http://e.lanbook.com




6.3.2.2 | DnexktpoHHbIH nepuoaudeckuii cnpaBoyHuK «Cucrema [APAHT». [TomHOTEKCTOBBIN, 0OHOBIsIEMBI. JlocTym MO
JIOKaJIbHOM CETH aKaJeMUn

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bun pabot Hasznauenwne OcHaIIEHHOCTh

Jocka ydeHudeckash HACTEHHasl TpexdleMeHTHas, cToibl (15 mr.),
cTyabst (23 mr.), creHasl (3 1UT.), TpPeHaKEPHO-IAUATHOCTHUEKHUIM
1-506 JIab YueOHast ayauTopust koMIuteke «KoHIUIMOHep», TpeHaKePHO-THATHOCTHYCKUI KOMILIEKC
«XONMOOUIBHUK», TECTOpacKaTo4Has MammuHa Imperia, QuiIbTp
koMOuHUpoBaHHkI, Tectomec Fimar 7/S

Jocka  yueHWdeckas ~— HacTeHHass  TpexanemeHTHas (1 mrT.),
JEMOHCTpAIMOHHOE  00opynoBaHHE (3KpaH C  BJICKTPOIPHBOJIOM
CEHA EcMaster Electric 180*180 (1 mrT.), HOyrOyk, IpoekTop) u
1-502 Jlex VYdeOHast aymuTopHs yd4eOHO-HarmsIHbIe TTocoOusi, kadenapa jekropa HacroibHas (1 mrT.),
CTOJl y4EHHYECKHi 4-X MECTHBIH Ha MeTrajulokapkace (26 mrT.), cTyin
momymsrkui (1 mT.), ckamedika 4-X MecTHas Ha MeTayulokapkace (25
IT.), HACTCHHBIC TUIAKATHI M CTEHIBI (9 mIT.)

Jocka  ydeHuueckas  HacTeHHas  TpexanemeHTHas (1 mT.),
JEMOHCTPALMOHHOE ~ 00OpynoBaHHE (3KpaH C  BIEKTPOIPHBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOYrOyk, IpoekTop) u
1-500 CP VYueOHas ayquTopHs ydeOHO-HarmsqHple  mocobus, cTon mpemopaBarensckuit (1 mT.),
kadenpa Jnektopa HacronbHas (1 1UT.), CTON Yy4YEHHUYECKHH 4-X
MECTHBIH Ha MeTalulokapkace (26 1mT.), cTyn momymsirkuit (1 mr.),
CKaMelika 4-X MecTHas Ha MeTaJulokapkace (27 mrT.)

KommbloTepHas TeXHUKa € BO3MOXKHOCTBIO MOJKITIOUEHHUS K CETH
"UnTepuer” u  olecriedeHHMEM  JOCTynla B DJIEKTPOHHYIO
[Homemenue s MHPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmsamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IT.), KOMIBIOTEPHBIA CTOM 6-M MECTHBIH (3 IUT.), CTYIbA
yuenuueckne (34 wrT.), cryaps wm/m (18 mT.), cremnaxu ¢
maTepatypoi, Buaeoysennuntens Optelec Wide Screen (1 mir.)
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8. METOIMYECKHUE YKA3ZAHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Mertoanka M3ydeHUsT Kypca MpeaycMaTpUBAcT HapsAy € JICKIHUAMHU H JIAOOPATOPHBIMHU 3aHATHAMH, OPTaHU3AIMIO CAMOCTOSTEIBHOM
paboTHI CTYIEHTOB, MPOBEICHUE KOHCYIBTAIIHA, OCYIIECTBICHUE TEKYIIETO U MTPOMEKYTOUHOTO ()OPM KOHTPOJIS.

CucreMa 3HAaHUHA MO TUCHUIUIMHE (OPMUPYETCS B XOAE ayAMTOPHBIX M BHEAYAUTOPHBIX (CaMOCTOSATENBHBIX) 3aHATHH. Mcmonb3ys
JICKIIMOHHBIA MaTepual, yIeOHHKH M ydeOHBIE MOCOOHS, JOMOJHHUTEIBHYIO JTUTEPaTypy, MPOSBIsIs TBOPYECKUN MOIXOM, OakaaaBp
TOTOBHUTCSI K JTAOOPATOPHBIM 3aHSITHSAM, PACCMAaTpWBas WX Kak IOMOJIHEHHE, YIIYOJICHHE, CHCTEMATH3aIMI0 CBOUX TEOPETHYCCKUX
3HAHUH.

[ 0cBOEGHUS TUCUMIUIMHEBI CTYACHTaMH HEOOXOJUMO:

1. Tlocemarp JeKIUH, HAa KOTOPHIX B CXXAaTOM M CHCTEMHOM BHJE H3J1araloTcsi OCHOBBI JUCHMIUIMHBL JTAIOTCS OMpPEICIICHUS
MOHATHUH, METOJOB, KOTOpPHIE JOJDKHBI 3HATh CTyAEHTHl. CTYIEHTY Ba)KHO MOHSATH, YTO JIEKIUS €CTh CBOeoOpaszHas TBOpUECKas
¢dopma camocrosTenbHON paboTel. Hamo mbITaTbesi CTaTh aKTUBHBIM COYYaCTHHUKOM JIEKLMH: OyMaTh, CPaBHHUBAaTh H3BECTHOE C
BHOBb TIOJy4aeMbIMH 3HAHHUSIMH, BOWTH B JIOTHKY H3JIOXKEHHS MaTepuaja JIEKTOPOM, CIEAUTh 3a XOJIOM €ro MBICJCH, 3a ero
apryMeHTaluel, HaXOJWTh B HEeW Kaxymuecs BaMm ciabocth. Bo BpeMst JIEKIIMH MOXHO 3aJaTh JISKTOPY BOIPOC, JKENATEIhHO B
MUCbMEHHOH (opMe, YTOOBI HE MellaTh M HE HapyIIaTh JIOTHKH MpOoBeleHUs jekuuu. Ciymas JIeKIuio, clienyeT 3a(HuKCHpOBaThH
OCHOBHBIE HJICH, IMOJIOKEHHMsI, 0000IIeHus, BbIBOALI. PaboTa Haja 3amuchio JIEKIUM 3aBepliaeTca aoma. Ha cBexyio rojoBy (moka
elle JIKIUs B MaMATH) HaJI0 YTOYHWTH TO, YTO 3alKMCaHO, 000TaTHTh 3allUCh TEM, YTO HE YIAJIOCh 3a()UKCHUPOBATh B XOJE JICKIIUH,
3amucaTh B BHJIE BOTPOCOB TO, YTO HAJ0 MPOSCHUTH, 10 KOHIA TOHATh. Ba)KHO COOTHECTH MaTephall JIEKIUU C TEeMOH ydeOHOM
OpOrpaMMbl U YCTAaHOBUTb, KAaKHME€ €€ BOMPOCHI HAILIM OCBEIIEHHE B MPOCIYIIAHHOW Jekuuu. Torma mone3Ho oOpamaTtbes U K
y4eOHMKY. JIeKIHs 1 y4eOHUK HE 3aMEHSIOT, a JJOTOJHSIOT APYT Apyra.

2. Tlocemars 1abOpaTOpHBIC 3aHATHS, K KOTOPBIM CJIEIyeT TOTOBHUThCS M aKTHBHO HAa HUX paboTarh. 3ajaHue K JabopaTOpHOMY
3aHATUIO BBIAeT MpENojaBaTelb. 3aJaHHe BKIIOYaeT B Ce0s OCHOBHBIE BONIPOCHI, TECTHl JUISI CAMOCTOSITEIBHON pabOTHI,
mutepatypy. JlabopaTopHble 3aHATHS HAYMHAIOTCA C BCTYIMTEIBHOTO CJIOBA MPENoAaBaTelis, B KOTOPOM Ha3bIBAIOTCS LENb, 3aJaud
W BOIIPOCHI 3aHATHS. B mporecce mpoBeneHus 3aHATUN MPErojaBaTellb 3a/1aeT OCHOBHBIE U JOTOJHUTEIBHBIE BOMPOCH], OPraHU3YET
ux oOcyxnenue. Ha nmaGopaTOpHBIX 3aHATHSX pa3OUPAIOTCS TECTOBbIC 3aJaHHs W 3aJaHus, BBIJAHHBIC I CAMOCTOSTEIbHOM
paboThl, 3acmymuBaiorcs pedepaTUBHBIE BBICTYIUIEHHs. CTyNEHTBHI, MPOMYCTHBLIME 3aHITHE, WIM HE IOATOTOBUBIIHMECS K HEMY,
MIPUTJIAIIAIOTCS HA KOHCYJIBTAIMIO K MpenoaaBatelnio. JlabopaTopHOoe 3aHATHE 3aKaHYMBACTCS IMOJMBEACHHEM HTOTOB: BBIBOJAMH IO
TEME U BBICTaBJIECHHEM OLIEHOK.

3. CucreMaTH4eCKH 3aHHUMAaThCSl CAMOCTOSITENBHON paboToi, KOTOpas BKIIOUaeT B ceds M3ydeHHE MaTepHaloB YyIEOHHKOB U cTaTei
13 HAYy4YHOH JTUTEPaTyphl, pelieHue 3aaay. 3aJaHust Uil CAaMOCTOSITENbHOM pabOThI BBIIAIOTCS IPEMOAABATENIEM.

4. Tlom pyKOBOJCTBOM IMperoJaBaTelsl 3aHUMAThCS HAyIHO-HCCICIOBATEIBCKOW pPabOTOW, YTO MpearnojiaraeT BBICTYIUICHHS C
JTOKJIAJIAMH Ha HAYIHO-TIPAKTHYECKIX KOH(PEPEHIIUAX U ITyOTUKAIMIO TE3UCOB U CTaTel 110 X pe3ylibTaTaM.

5. IIpn BO3HMKAIOMIMX 3aTPYAHEHHUSX MPU OCBOCHUH AMCUUIUIMHBI, IJISi HEYCIEBAIOUIMX CTYACHTOB M CTYACHTOB, HE MOCEIIAIONINX
3aHATHS, TPOBOATCA E€XKEHEACIbHBIE KOHCYJIbTAllMH, HAa KOTOPHIE NMPHUINIAIIAIOTCS HEYCIEBAIOIINE CTYACHTBI, a TAKXKE CTYICHTHI,
WCTIBITHIBAIONIHE TIOTPEOHOCTD B IIOMOIIH MPENOAaBATENsI TP U3yICHUH TUCITUILIHHEL.




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



