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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):
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
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 14.06.2023 r., mpotoxomn 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

MOJydEHHE CTYICHTAMU TEOPETHUECKIX 3HAHUH U IPHOOpETeHNE TPaKTHIECKUX HABBIKOB 00JIACTH MUIIEBOH
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

TpebGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4a0IIErocs:

2.1.1

VmkeHepHast 1 KOMITbIOTEpHAs rpaduka

2.2

I[l/lcul/ll'[.l'llrl]-lbl U MPAKTUKH, JI1 KOTOPbLIX OCBOCHHUE JAHHOM JUCHHUIIJIMHBI (MOI{yJ’Iﬂ) He00X0AUMO KaK
npeamecreyrouiee:

2.2.1

ABTOMaTI/ISI/IpOBaHHLIe CUCTEMBI YIIPABJICHUS TEXHOJOTMICCKUMU NpOoLeCCaMU MUIICBLIX TPOU3BOJACTB

3. KOMIIETEHIAH OB YYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHUIIJIMHBI

(MOJY.JIST)

OIIK-3. Crioco0OeH cnoIp30BaTh 3HAHUS HHXKCHEPHBIX ITPOIIECCOB MPHU PEICHIH MPO(ECCHOHATIBHBIX 3314 U SKCILTyaTaIliH
COBPEMEHHOTO TEXHOJIOTWIECKOTO 000PYI0BaHUS 1 IPHOOPOB

OIIK-3.1

I/ICHOHB3yeT 3HAaHUA rpadpnqecxoro MOJCIUPOBAHNUA MHKXCHCPHBIX 3a/1a4 JJIA BBIIMOJTHCHUA U YTCHUA TEXHUYCCKUX

gepTexkell B MpoQeccHOHaNBHON NeaTeTbHOCTH

OIIK-3.2

Pa3pabaTrbiBaeT TEXHOJIOTHYECKUE IPOIIECCHI C 0OECTIEYEHHEM BEICOKOTO YPOBHSI SHEPTrOCOEPEKEHHS M HCIIOJIb30BaHUS

HOBEHMIIINX JOCTHKEHUIN TEXHUKH

OIIK-3.3 IlpumeHsieT 3HaHUS OCHOB CTPOUTENBCTBA 3JaHHUI ITPH 00OCHOBAHUH MPOSKTHPOBOYHBIX PEIICHUN
OITK-3.4 OcyiecTBsieT 3KCILTyaTaIHI0 COBPEMEHHOTO TEXHOJIOTHYECKOTO 000PYI0BaHUS
B pe3yabTaTe 0cBOeHHSs IMCIMILIMHBI 00y4Yaromuiics 10/ KeH
3.1 |3nars:
3.1.1 | - rpadugeckoe MOIECTUPOBAHNS HH)KCHEPHBIX 3214 /IS BEIIOJTHEHNS M YTCHUS TEXHUYECKHUX YepTexKeH B
podeccCHoHaIBHON NeITeTbHOCTH;
3.1.2 | - TEXHOJIOTHYECKHE TIPOIIECCHI ¢ 00ECTICYeHHEM BEICOKOTO YPOBHS 3HEPTOCOSPEKEHNS U HCTIOJIF30BAaHIS HOBEHIIINX
JIOCTIDKCHUHN TEXHUKH;
3.1.3 [ - OCHOBBI CTPOUTENBCTBA 3AAHUH IPH 0OOCHOBAHUY ITPOCKTHPOBOYHBIX PEIICHHH;
3.1.4 | - akCIUTyaTalli COBPEMEHHOTO TEXHOJIIOTHYECKOTO 000pYIOBaHHS.
3.2 | YMmeTh:
3.2.1 | - rpaduaeckn MOAENIMUPOBATH HHKCHEPHBIX 3a/1a4 JUIS BHIIIOIHCHUS U YTCHUS TEXHUUECKUX YepTexeil B
po¢hecCHOHANBHOM NeSTeNbHOCTH;
3.2.2 | - obecrieunBaTh BEICOKHI YPOBEHB SHEProcOepex eH s  UCTIONb30BaHNUS HOBEHIINX JOCTIKCHHH TEXHUKH.
3.3 | UmeTh HaBBIKM ¥ (MJ1H) ONBIT €SI TETbHOCTHU:
3.3.1 | - mpuMeHEeHNUS 3HAHUH OCHOB CTPOUTENBCTBA 31aHHUH IPH 000CHOBAHNH ITPOCKTHPOBOYHBIX PETIICHUI;
3.3.2 | - BKCILTyaTallid COBPEMEHHOTO TEXHOJIOTHYECKOTO 000pyIOBaHMUSL.
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI (MOAYJIS)
HaumeHoBaHue pa3nesioB u TeM /BHJ Cemectp / | Yacos | Komneren- | JIuteparypa | Unrte | Ilpak. | IIlpumeuanue
3aHATUsA/ Kypce 110 PaKkT. | moAr.
Pazgen 1. O0mue noJio:keHust
OCHOBHBIE CBOWCTBA MHILEBHIX MPOJAYKTOB U 3 1 OIIK-3.1 JI1.1 0 0
CBIPBSL. OIIK-3.2 JI1.2J12.1
IIpuHnUIIBI aHAIKM3a U pacyeTa IPOLECCOB U OIIK-3.3 0132
arnaparos . OIIK-3.4

MogenupoBanue 1 1oJo6He NPOLECcCOoB U
anmapaToB MHIIEBON TexHONOTHH. /JIex/

OCHOBHBIE CBOMCTBA NMUIIEBHIX IPOAYKTOB U 3 0 OIIK-3.1 J1.1 0 0
CBIPBS. OIIK-3.2 JI1.2J12.1

ITpuHIMIBI aHANK3a U pacyeTa IPOLECCOB U OIIK-3.3 21022

amnmnapaTos . OIIK-3.4

MopenupoBaHue 1 mo00ue IPOIEeCCOB U
amnmapaToB MUIIEBOH TexHomoruu. /J1ad/




OCHOBHBIE CBOWCTBA MUIIEBHIX IPOAYKTOB U 20 OIIK-3.1 J1.1 CobecenoBanu
CBIPBSL. OIIK-3.2 JI1.2J12.1 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.1

IIpomneccer pe3anusi. OIIK-3.2 JI1.2J12.1

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

[Ipoueccel pe3anus. OIIK-3.2 JI1.2J12.1

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 JI1.1 CobecenoBanu
[Ipoueccel pe3anus. OIIK-3.2 JI1.2J12.1 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 JI1.1 IIpobnemuas
IIporeccel B CEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.2J12.1 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.

ITporneccr pasaencHus Ta30BbIX

HEOJHOPOIHBIX CUCTEM.

/JTex/

TIpoteccel nepeMenMBaHus U CMEITUBAHUSI. 2 OIIK-3.1 JIT.1 VYuebHas
[Ipoueccsl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.2J12.1 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 JI1.1 CobecenoBanu
TIporeccel B NCEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.2J12.1 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 J1.1 IIpobnemuas
TIporieccel HarpeBaHUS ¥ OXJIAXKICHUS. OIIK-3.2 JI1.2J12.1 JIEKIIUS
OCHOBBI aCTEPU3ALUH U CTEPUIU3ALIUY . OIIK-3.3 21022
IIpomecce! BeimapuBanus. /JIex/ OIIK-3.4
OCHOBBI TeTIIONEpeIadm. 3 2 OIIK-3.1 JI1.1
IIpoueccrl HarpeBaHUs U OXJIAXKICHUS. OIIK-3.2 JI1.2J12.1
OCHOBBI IACTEPU3AIUHU U CTEPUITH3AIUH . OIIK-3.3 21032
IIponeccs! BemapuBanus. /J1a6/ OIIK-3.4
OCHOBBI TeTIIONEpeIadm. 3 14 OIIK-3.1 JI1.1 CobecenmoBanu
IIpoueccrl HarpeBaHUs U OXJIAXKICHUS. OIIK-3.2 JI1.2J12.1 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.1 IIpoGnemHuas
Iponeccrl abcopOuy . OIIK-3.2 JI1.2J12.1 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.1 VY4ebHas
Iponeccrt abcopOmm . OIIK-3.2 JI1.2712.1 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.1 CobecenoBanu
IIpomeccer abcopOrmy . OIIK-3.2 JI1.2J12.1 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 JI1.1
nporieccoB /JIek/ OIIK-3.2 JI1.2712.1
OIIK-3.3 2122
OIIK-3.4
OCHOBBI (hepMEHTAITUOHHBIX 3 2 OIIK-3.1 JIT.1
nporieccos /J1a6/ OIIK-3.2 JI1.2712.1
OIIK-3.3 22
OIlK-3.4
OcHOBBI (hepMEeHTAITHOHHBIX Tipo1ieccoB /Cp/ 3 25 OIIK-3.1 JIT.1 CobecenoBaHu
OIIK-3.2 JI1.2J12.1 e, IOKJIaJT Ha
OIIK-3.3 32 1a00paTOPHBIX
OIIK-3.4 3aHITHAX,
TBOpYECKas
pabota
Paznen 7. Koutpoanb
/Ox3amen/ 3 9 OIIK-3.1 J1.1
OIIK-3.2 J1.2J12.1
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
OCHOBAHBI 3TH METOABI Pa3CICHHS

129. Uro takoe mpocras neperonka? [Ipu pasneneHnH Kakux cMeceil ee MpUMEHSIOT?

130. Kakue pa3HOBUIHOCTH IPOCTOM NEPErOHKU MPUMEHSIIOTCS B MULIEBOI MPOMBILIICHHOCTH?

131. KakoB npuHITMIT 1eficTBHUSA M 001aCTh IPUMEHEHNS YCTAaHOBKH UIS (ppakIHOHHOI HeperoHkn?

132. Kaxkoit crioco6 meperoHkH Ha3bIBaeTcst (hPaKIHOHHOHN IEepPeroHKon?

133. KakoB npuHIun geificTBHs ¥ 001aCTh MPUMEHEHUS! YCTAHOBKU [UISl IPOCTOW MEPEroHKH ¢ aedierMarueii?

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 |IInakcus 0. M., IMTpomeccs! u anmapaTs! MUIIEBBIX TPOM3BOACTB: yIeOHUK M.: KomnocC, 2008 20
Mamnaxos H. H.,
Jlapun B. A.
JI1.2 | Kasenxwuii I'. /1., [Tporneccy 1 anmapaThl MAIIEBBIX TEXHOJIOTHIA: yIeOHUK M.: KomnocC, 2013 | Dnektpon
Kacpsanenko B. I1. HBIN
pecypc
6.1.2. lonotHUTeIBbHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3ariaBue WsnarensctBo, rox | Koanu-so
JI2.1 | AnekceesI. B., BupTyasnbHblii 1a00paTOpHBIA MpakTUKYM 10 Kypey "IIporeccs CII6.: Jlans, 2011 1
Bpunenxo 1. 1., W aImapatsl IHIIEBBIX IPOU3BOJCTB": yueOHOE mocooue
Jlykun H. U.

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH ""UHTepHeT"

31 | MocKOBCKHI rocynapCTBEHHBIH YHUBEPCUTET ITUIIEBEIX ITPOU3BOACTB MuHICTEpCTBa 00pa3oBaHus N HAyKH Poccuiickoit
Denepanyu.
Jlexuu no kypcam «IIpoliecchl 1 anmnapatsl MUILEBBIX POU3BOJICTB C OCHOBAMU TMAPABIHKM

22 aﬂeKTpOHHBIC KHUTH TI0 TIHILEBOM MIPOMBIIIJICHHOCTHU

6.3.1 IlepevyeHnb MPOrpaMMHOIo odecredeHust

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 «Jlanby. [loHOTEKCTOBAS ANEKTpOHHAs OMOIHOTEeKA.
WHnuBuayanbHBIN HEOTpaHHUYCHHBIH TOCTYN Yepe3 (PUKCHPOBaHHBIN BHeIIHUM [P anpec akagieMun HEOTpaHHYEHHOMY
KOJIMYECTBY I10JIb30BaTeNeH U3 JF0001 TOYKH, B KOTOPOI nmeercs 1ocTyn k ceti MuTepher.http://e.lanbook.com

6.3.2.2 | OnexrpoHHas 6ubnuoreka Texunueckoro BY3a (OBC «KoHcynbTaHT cTyneHTay). IlodHOTeKcTOBas SIEeKTPOHHAS
oubnmotexa. VHIMBUAYATBHBIH HEOTPAHUICHHBIN TOCTYN Yepe3 GUKCHpoBaHHBINH BHemTHUI [P anpec akageMuu
HEOTpaHMYEHHOMY KOJIUECTBY IT0JIb30BaTelIeH U3 MI000H TOUKHM, B KOTOPOIT HMeeTcst TOCTYH K ceTH VHTepHeT.
http://www.studentlibrary.ru

6.3.2.3 | OnexrponHO-6nbmMoTeunas cucrema ZNANIUM.COM. IoxHOTEKCTOBAS 31IeKTpOHHAs OnbmroTeka. MHIMBHIyanbHBII
HEOTpaHWYEHHBIN JOCTYM uepe3 PUKCHpOoBaHHBIN BHeHUI [P anpec akagemMun HEOTpaHUYEHHOMY KOJIUYECTBY
MoJIb30BaTeNed 13 JI000H TOYKH, B KOTOPO¥ MMeeTcs JOCTyM K ceTd MHTepHeT. http://znanium.com/




6.3.2.4 | Dnexrponnas GubuoTeunas cuctema « 35C FOPAUT www.biblio-online.ru». ITonHOTEKCTOBAS AMEKTPOHHAS
6ubmroTeka. VIHIMBHIyanbHBII HEOTpaHIMYCHHbIH IOCTYI Yepe3 PUKCHPOBaHHBIN BHEIHNN [P anpec akagemuu
HEOTpaHNYEHHOMY KOJIMYIECTBY I10JIb30BaTeNeH U3 IF000H TOUKH, B KOTOPOI NMeeTcs NOCTyN K ceti MHTepHeT.
https://www.biblio-online.ru/

6.3.2.5 | DnextpoHHbIH nepuoaudeckuii cipaBogHUK «Cucrema [APAHT». [TomHOTEKCTOBBIH, 0OHOBIsIEMBI. JlocTym 1Mo
JIOKQJILHOM CETH aKaJeMUU

6.3.2.6 | HanimonanmbpHast deKTpoHHAs OnOIroTeKa. JIoCTyI MOCpeIcTBOM UCTIONb30BaHus ceTh «iHTepHeT» Ha 32 TepMuHaIa
nocryma. https://H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHalIEHHOCTD
YuebOHast aynuTOpus Jlocka yaeHNYecKasi HACTEHHAs TpeXdIeMeHTHas, cToxbl (15 miT.),
CTyAbst (23 mrt.), cTenas! (3 WT.), TPeHAKEPHO-AHAarHOCTUYEKUI
1-506 JIa6 komIuiekc «KoHauuoHep», TpeHaKepHO-ANarHOCTUYEKUI KOMITIEKC

«XO0JIOIMITBHAKY, TECTOpACcKaTOYHAs MaIIuHa Imperia, GUIsTp
xoMOuHUpoBaHHEIH, Tecromec Fimar 7/S

YueOHast ayauTopust Jocka yueHn4eckasi HacTeHHasi TpexdieMenTHas (1 mrt.),
JEMOHCTPAaLMOHHOE 000pyI0BaHKe (3KPAH C ICKTPOIIPUBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOyTOYK, IIpOEKTOp) U
1-502 JIex y4eOHO-HAITISIHBIE TTOCcOOuS, Kadenpa aekropa HacTtoibHast (1 miT.),
CTOJI y4eHHUECKUH 4-X MECTHBIM Ha MeTaJuToKapkace (26 mT.), cTyn
nosymsirkuii (1 1mT.), ckaMeiika 4-x MecTHast Ha MeTautokapkace (25
IIT.), HACTEHHBIE TUTAKATHI U CTEHIBI (9 mT.)

YuebOHast aynuTOpus Jlocka yaeHndYecKast HACTeHHAs TpexdieMeHTHas (1 mr.),
JIEMOHCTPALHOHHOE 000pyA0BaHKe (3KPAH C ICKTPOIPUBOIOM
CEHA EcMaster Electric 180*180 (1 mit.), HOyrOyK, IpOEKTOp) U
1-500 CP y4eOHO-HaISAIHBIE TOCOOUS, CTOM MperoaaBaTenbekuii (1 mrT.),
xagenpa JIeKTopa HacToabHAs (1 IIT.), CTON yueHHUecKuit 4-X
MECTHBIH Ha MeTajutokapkace (26 mr.), cTya noxymsirkuii (1 mr.),
ckaMmelika 4-X MeCTHas Ha MeTaJutokapkace (27 mrT.)

IMomemnenue s KoMmmprotrepHas TeXHHKa C BO3MOYKHOCTBIO TIOAKITIOYECHHS K CeTH
caMoCTOATebHOM paboTsl | "MHTepHeT" U oOecreueHneM JOCTyIa B IEKTPOHHYIO
“HPOPMALMOHHO-00pa30BaTeNbHyI0 cpeay opranuzanuu(19 mr.),
ctodbl (17 1IT.), KOMIBIOTEPHBIN CTON 6-1 MECTHBIH (3 IIT.), CTYIIbs
yaeangeckue (34 mrt.), crynsst /M (18 mT.), cremraxu ¢
nuTepatypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)
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8. METOMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JISA)

Meroauka U3ydeHUs Kypca IpelycMaTpUBaeT HapsLy ¢ JEKIMSIMU U JJAOOPaTOPHBIMH 3aHATHSIMHU, OPTAaHU3AIMIO CAMOCTOSATEIIBHOM
PabOThI CTYJICHTOB, IPOBEACHNE KOHCYIIBTAINI, OCYIIECTBICHHUE TEKYIIIEro M IPOMEKYTOYHOTO (hOPM KOHTPOJIS.

Cucrema 3HaHUH MO TUCIUITIHHE (HOPMUPYETCS B XOJIE ayTUTOPHBIX M BHEAYTUTOPHBIX (CAMOCTOSATENBHBIX) 3aHATHH. Hcons3ys
JIEKIIMOHHBIA MaTeprai, yIeOHHKH U yaeOHbIe IT0COONS, JOTIOIHUTEIBHYIO JTUTEPATypy, IPOSBISS TBOPIECKHUHN ITOAXO0, OaKaIaBp
TOTOBHUTCS K TJaOOPAaTOPHBIM 3aHATHUAM, PAaCCMATPHUBas X KaK MOMOIHEHHE, YITyOJIeHHe, CHCTeMaTH3aIHI0 CBOUX TEOPETHUECKUX
3HAHWUM.

Jn1s1 0CBOCHUS TUCIMIUINHEI CTYACHTaMHI HEOOX0ANMO:

1. ITocemaTs JeKIHM, Ha KOTOPBIX B CKATOM M CHCTEMHOM BHJIE H3JIATAIOTCS OCHOBBI NUCIUIIIMHBL: JAIOTCS OTIPEACICHUS
HOHSTUH, METOJIOB, KOTOPbIE JOIKHBI 3HATh CTyNeHThl. CTyleHTy BaXKHO HOHSITh, YTO JIEKIHsI €CTh CBO€OOpa3Has TBOpUecKas
(opma camocTosaTenbHOH paboTel. Hamo meItaThest cTaTh aKTUBHBIM COYJaCTHUKOM JICKIIUH: lyMaTh, CPABHUBATh U3BECTHOE C
BHOBb IT0JTy9a€MBIMH 3HAHUSIMH, BOITH B JIOTHKY H3JI0KEHHS MaTepHaja JIEKTOPOM, CIECIUTH 32 XOJIOM €T0 MBICIIEH, 3a ero
apryMeHTaIuel, HaX0UTh B Hell KaxyImuecs BaM c1aboctu. Bo BpeMs IeKIy MOXKHO 3a1aTh JIEKTOPY BOIIPOC, KENAaTETbHO B
NHUCBMEHHOH (hopMe, YTOOBI He MEIIaTh U He HapyIIaTh JIOTUKK NpoBeAeHus JeKuny. Ciymas JeKIuIo, ciieayeT 3auKkcupoBaTh
OCHOBHBIE HJIeH, TIOJIO’KEHHUS, 0000IIeHN, BRIBOBI. PaboTa Haz 3aImichIo IeKIMH 3aBepiraeTcs 1oMa. Ha cBexyro ronoBy (moka
eII[e JIEKIHS B TaMSITH) HaJ0 YTOUYHHUTH TO, YTO 3alMCAHO, 00OTAaTHUTH 3aIHCh TEM, YTO HE YAAI0Ch 3a()MKCUPOBATH B XOJI€ JEKIIHH,
3amucaTh B BUJE BOIPOCOB TO, YTO HAJ0 MPOSICHUTD, O KOHIIA HOHATh. BaXkHO COOTHECTH MaTepHal JEKIHH C TeEMON ydeOHOH
HPOTPaMMBI M YCTaHOBHTb, KAKHE €€ BOIIPOCH! HAIILTH OCBEIICHUE B IPOCIYIIaHHON JIeKIuu. Torna mone3sHo odpamarhest 1 K
yaeOHHKY. JIeKIHs 1 ydeOHUK HE 3aMEHSIOT, a JIOMIOJTHSIOT IPYT Jpyra.

2. ITocemaTs 1abopaTOpHBIE 3aHATHSA, K KOTOPBIM ClIeyeT TOTOBUTHCS U AKTUBHO HAa HUX paboTaTh. 3aJaHue K JaOOpaTOPHOMY
3aHATHIO BBIIACT NPEMNoiaBaTeib. 3alaHne BKIIIOYAeT B ce0sl OCHOBHBIEC BOIIPOCHL, TECTHI AT CAMOCTOSTENBHOM paboThI,
nuTepatypy. JlabopaTopHBIe 3aHATHS HAYMHAIOTCS C BCTYIMUTEIBHOTO CJIOBA MTPENOAaBaTeNs], B KOTOPOM Ha3bIBAIOTCS LEITh, 3a0a4H
U BOIIPOCHI 3aHATHA. B mpomecce mpoBeneHus 3aHATHH MPeroiaBaTellb 3a/1acT OCHOBHBIE U JOTIOJIHUTEILHBIC BOIIPOCHL, OPraHU3YeT
ux obcyxknenue. Ha 1abopaTOpHBIX 3aHATUSX pa3OUpaIOTCs TECTOBBIE 3aJaHUsI U 3aJaHNUS, BBIIAHHBIE AJIS1 CAMOCTOSATEIBHON
PabOTEI, 3aCIYIINBAIOTCS pedepaTUBHBIC BRICTYIIEHN. CTyIEHTBI, IPOIyCTUBIINE 3aHATHE, MM HE MOATOTOBUBIINECS K HEMY,
MPUMIAIMIAIOTCS Ha KOHCYIBTAIHNIO K IIperroiaBareto. JlabopatopHoe 3aHATHE 3aKaHIMUBAETCS TTOIBEICHNEM HTOTOB: BEIBOAAMH IO
TeMe U BBICTABJICHUEM OLCHOK.

3. CucreMaTHUEeCKH 3aHUMATBCSI CAMOCTOSATENBHOM paboToMH, KOTOpas BKIIOYAeT B ce0st 3ydeHHE MaTepruaaoB yieOHUKOB U cTaTel




U3 HAyJIHOH JIUTEpaTypsl, pellieHue 3a1a4. 3aJaHus U1 CaMOCTOSITEIbHOI PabOTHI BBIAIOTCS IIPETIOaBATEIIEM.

4. ITox pykOBOJICTBOM HpENOAABATENsl 3aHUMAThCSI HAY4HO-HCCIIEI0BATENIBLCKON paboTOol, UTO MpeIoaraeT BbICTYIUICHUS C
JOKJITaJaMy Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHIMAX M MyOIMKAINIO TE3NCOB U CTATEH 10 MX pe3yibTaTaM.

5. Ilpu BO3HUKAIOIMX 3aTPYIHEHUSAX IPU OCBOCHUY JUCLUILIAHBL, U HEYCIEBAIOIIUX CTYJEHTOB U CTYACHTOB, HE IIOCEIIAOIINX
3aHATHSL, IPOBOJATCA €KEHEEIbHBIC KOHCYNBTAlMH, HA KOTOPBIEC IPUIVIAILAOTCS HEYCIIEBAIOIUE CTYICHTBI, a TAKXKE CTYIEHTBI,
HCIBITHIBAIOLIIE TOTPEOHOCTD B TOMOIIY MPETIOIABATEIS IPH U3YIEHUH AUCLIUIIINHEL

INPAJIOXKEHHUSA




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



