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IIponecchl u anmapaTsbl NUIIEBLIX POU3BOJACTB
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

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

Kranudukarms Bbakanasp

dopma o0ydeHHs 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
noaroroBku 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIBHOTO CHIPbs (Iprka3 MuHoOpHayku Poccuu ot 17.08.2020 r. Ne 1041).

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

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

COI''TACOBAHO:

3apenyromuii kadeapoit Mapaapses C.H.

3aBexyromuii BeIycKatommeil kadeapoit Mapaaprea H.B.

[Ipencenarens Meroandeckoit komuccun (axynsrera Emmcees .11

JupexTop HaydHO-TeXHIYECKOH OnbmmoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

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

Ompoc 1.
Bsenenne




DR =

Ompoc 2.

Uro m3ygaercs B Kypce «IIponeccel u anmapartsl».

Korna u rae 3apoaunace Hayka o «IIporeccax u anmaparax». KTo siBiIsieTcss €ro 0CHOBOIOJIOXKHUKOM.
Uro Takoe Npou3BOJACTBEHHBIN mpouecc. UTo Takoe TEXHOIOIH4ecKuil mpouecc. YeM OHM OTIMYAIOTCS.
Uro takoe anmapar. Uro Takoe MammuHa. YeM OHU OTIMYAIOTCH.

KakoBa knmaccu¢ukamus npoueccoB MUIIEBON MPOMBIIIIIEHHOCTH.

CBoiicTBa BEIIECTB

6.
7.
8.
9.
10.
1.
12.
13.
14.
15.
16.

Ha xaxue Tpu rpynmsl MOKHO Pa3lelIuTh CBOMCTBA BELICCTB.

Kakumu Benn4MHAMM XapaKTepU3ylOTCsl (pu3MYecKue CBOMCTBA JKHIKOCTEH M Ta30B.

Kak HalTH IUTOTHOCTH CYCIIEH3MH Yepe3 MacCOBYIO OO TBepHoil (a3l

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

B uem 3akirouaercs 3akoH BHyTpeHHero TpeHus Hprorona.

YTo Takoe KMHEMaTHYeCKas BA3KOCTh M AMHAMHUYECKAS BS3KOCTb, B KAKHX CAMHHLAX MU3MEPSIOTCS 3TH BEIUYUHBI.
UeM pa3nuuarorcs INIOTHOCTb U YAENBHBIM BeC. B KakUX eIUHUIAX U3MEPSIIOTCS 3TH BEJIUYMHBL.
Kaknmy BenMdMHAMU XapaKTEePU3YIOTCS CHIMYydHEe MPOIYKTHL.

Yro xapakTepu3yeT IMOPO3HOCTh CBOOOJHO HACHITAHHOTO MaTepHhaa.

Yro xapakTepHu3yeT CTEleHb 3aIl0THEHUS CBOOOIHO HACHIMAHHOTO MaTephaa.

OCHOBHBIE BEIMYMHBI, XapaKTEPH3YIONINE TEILTO(PU3NIECKHE CBOWCTBA BEIIECTB.

IIpuHLUIIBI aHAIKM3a U pacyeTa alnapaToB

24.
25.
26.
217.
28.
29.
30.
31.

HammmmTe ocCHOBHOE ypaBHEHHE KHHETHKH. UTO XapaKTepu3yeT KHMHETHYECKHI Ko3((HIMEHT.

Uro sBnseTcs OBIKYIIEH CHIOH mpormecca B 00IIeM Ciydae, M B 9aCTHOM.

Kaxk cocraBnsiercs MaTepuanbHbIA OanaHc mporecca.

Kak cocrasisieTcsi SHepreTuieckuil 6anaHce mpouecca.

UeM nepuoauyeckuil Ipolecc OTIn4aeTcsa OT HenpepblBHOro. Ha3oBuTe MX OCHOBHBIE XapaKTEpUCTUKU.
Kak npomncxoanT n3MeHeHHe TeMIepaTypsl (KOHIICHTPAIUK) B anmapaTe HACabHOTO CMEIICHHUS.

Kak npoucxoauT u3MeHeHHe TeMepaTypsl (KOHILEHTpAIUK) B alllapaTe UAeaTbHOTO BBITECHEHMS.

Kak npoucxoanT usmMeHeHHe TeMnepaTypsl (KOHLEHTPAIMK) B annapare MpOMEKyTOUYHOTO THIIA.

MonenupoBaHue U 1o1001e MPOIECCOB MUIIEBBIX MTPOU3BOJICTB

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

B dem 3akmrodaeTcs TEOpETHYECKUI MyTh HCCIENOBAHMS MpOIlecca.

B dem 3akirouaercst 3KCIEpUMEHTANBHBINA MyTh MCCIEA0BAaHUs MpoLecca

B dem 3akirouaercss MOJEIMPOBAHUE MpOLECCa.

Kakune mommkHBI cOOMIOAATHCS YCIOBUS MOA00US (DU3NIECKUX MPOIIECCOB.

Uro Takoe KOHCTAHTBHl M WHBapUAHTHI MOJO0US.

YTO Takoe CUMIUIEKCH M KOMIUICKCHI ITOJJOOHS, KPUTCPHHU TTOT00US.

HazoBuTe OCHOBHBIE KpUTEPHH TTOI00MSI.

Uro xapaxTepu3yeT OCHOBHOW KPHTEpHH MOmoOus.

CdhopmynupyiiTe TepByl0 Teopemy MOI00HS.

Cohopmynupyiite BTOpyIO TeopeMy HOmoOus.

Cchopmynupyiite TPEeThIO TEOpEMy MOI00HS.

Kakoil xkputepuil mogo0Ousi Ha3pIBAIOT OMPEAETSIONIMM, KaKOi ompeaenseMbIM.

HammmmTe 060011IeHHBIE KpUTEpHATIbHEIC YpaBHEHMS (YpaBHEHHST 0OOOIICHHBIX IIEPEMEHHBIX).
HazoBute BcriomoraTenbHble KpuTepun moaoous. Kakum o0pa3oM MOJTydeH KaKAbI KPUTEPHHU.

Omnpoc 3. MexaHn4eckue mpoLecchl

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

C Kakoi LeNIbI0 IPUMEHSETCSl U3MENbUCHUE TBEPIbIX MaTepHaioB?

Kakuie THITBI H3MENBUAIONINX MAIIUH MPUMEHSIOTCS B IPOMBIIIIEHHOCTH?

Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKH JPOOIIOK W MENbHHII.

ITepeuncnure TpeOOBaHMS MPEIbABISIEMbIE K M3MEIBYAIOIIUM MallHHAM.

K xakoMy BHay ApoOJIEHHS OTHOCSTCS IIEKOBBIEC, THPALIMOHHbIEC (KOHYCHBIE) IPOOHIKA?

KakoBa KOHCTpYKIHS, MPUHINT AEHCTBUS U 00JIaCTh IPHUMEHEHHS IIEKOBBIX IPOOIIIOK?

KakoBa KOHCTpyKIMs, IPUHINT ACHCTBUS U 00IaCTh IPHUMEHEHHS TUPAIIMOHHBIX (KOHYCHBIX) APOOUIOK?

K kakoMy BHay ApOOJIEHUS OTHOCSATCS MOJIOTKOBBIC, BAJbILOBbIE IPOOHIKH, AE3HHTEIPATOPHI, IUCMEMOPATOPhI?
KakoBa KOHCTpYKIHS, MPUHINT ACHCTBUS U 00JIaCTh IPHMEHEHHUS MOJIOTKOBBIX JPOOMIOK?

KakoBa KOHCTpyKIMS, MPUHINN ACHCTBUS U 00JIaCTh NIPUMEHEHHS BAJIBIIOBBIX APOOMIOK?

KakoBa KOHCTpYKIMS, NPUHIMI ACHCTBUS U 00JIacTh NIPUMEHEHHS JE€3UHTErpaTopoB?

KakoBa KOHCTpYKIS, NPHHIMI AEHCTBUS U 001acTh IPUMEHEHHS AUCMEMOPATOpOB?

Kakme MeTpHUIBI IPUMEHSIOTCS JUTS IpOOJIeHHs M IoMoJIa 3epHa?

K xaxomy BHIy M3MEIbUCHUS OTHOCSATCS IIApOBBIE, BUOPALIMOHHBIC MEIbHHUIIEI?

KakoBa KOHCTpPYKIMS, NPUHIMI AEHCTBUS U 00NacTh NPUMEHEHHS IIAPOBBIX MEIbHHIL?

Kaxk Brmsier gacToTa BpalleHHs MIApOBOW MEJBHHIBI HAa CTETICHb M3METbUYCHHUS.

KakoBa KOHCTpYKIMS, MPUHONM ACHCTBUS U 00JaCTh NPUMEHEHHS BHOPAIMOHHBIX MEIBHUII?

ITprMeHUMBI JIK JUT M3MENNbYCHUSI B BUOPALMOHHBIX MEJIbHHILAX MaTepHalbl ¢ HU3KOM TeMIepaTypoi IuiaBieHus?

OO0BsacHHTE TOYEMYy?

64.
65.
66.
67.
68.
69.

JI1g 4ero npuMEHSIOT NPECCOBAHUE B MUILEBON IPOMBIIUIEHHOCTH?

Kakoe o6opynoBaHue UCIIONB3YIOT MPU 00pabOTKe MPOIYKTOB IIPECCOBAHHEM?

KakoBa KOHCTpPYKIMS, NPUHIMI AEHCTBUS W 001aCTh NIPUMEHEHHST 00€3BOXKUBAIONIMX HIHEKOBBIX MpPeccoB?
KakoBa KOHCTPYKIWS, MPUHINT ACHCTBUS U 00JacTh NPUMEHEHHS POTAHOHHBIX OPHKETHPYIOIINX IIPECCOB?
Jlns gero mpenHasHaueH ()OPMOBOYHBIHN IpecC, KaKOB €ro MPUHIUI paboThI?

Uro takoe ¢uibepa?




70. UYro Takoe 3KCTPY3Us, ee BUABI U 00IaCTh MPUMEHEHUS?

71. Kakoe 000opynoBaHHEe NPUMEHSIOT JUISl MIOJTYy4YCHHUS] SKCTPYIUPOBAHHBIX IMHILEBBIX MPOIYKTOB?

72. OnumuTe ycTpONRCTBO U MPUHLMI IEHCTBUS 3KCTPYyAEpa.

73. OnumuTe yCTPOWCTBO M MPUHIUM AEHCTBHS IPaKHPOBOYHOTO TPAHYISATOpA.

Omnpoc 4. 'mapoMexaHMYECKHE POLECCH

74. YacTuipsl KakKuX pa3sMepoB MOTYT BBIJETIECHBI U3 Ia30BbIX IOTOKOB MOJ JEWCTBUEM I'PABUTALUOHHBIX CUII?
75. KakoBa KOHCTPYKIHSI, TIPUHIIUI JEHCTBHUS W 00JACTh MPUMEHEHHSI IHIICOCaTUTEIbHON KaMephl?

76. B kakux annapaTax IPOMCXOJUT Pa3lelleHHe Ia30B HEOJAHOPOJIHBIX CMECEH IOJ AECHCTBUEM MHEPLUOHHBIX U
LEHTPOOSKHBIX CHII?

77. KakoBa KOHCTPYKIIHS, TPUHIIUT JSHCTBHS W 00JIaCTh MPUMEHEHHUS] OTCTOMHOTO Ta3oxoja’?

78. B "em mocTOMHCTBA MUKJIOHHOTO Ipomecca?

79. OT Kakux (aKTOPOB 3aBUCHUT CTENEHb OYMCTKHU ra30B B IIUKJIOHAX?

80. KakoBa KOHCTpPYKIMS, NPHHIMI AEHCTBUS U 00NacTh NIPUMEHEHHS LUKIOHA?

81. Kakwe GUIbTpBI MPUMEHSIOT AT OYMCTKH Ta30BBIX ITOTOKOB?

82. KakoBa KOHCTpyKIMS, MPUHIUI ACHCTBUS U 00IaCTh IPHUMEHEHHS pPYyKaBHOTO (uuibTpa?

83. KakoBa KOHCTpPYKIMS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHST MATPOHHOTO (GuibTpa?

84. B uewm 3akirouaercs Mokpast ourctka razoB? KakoBa creneHb OYMCTKH?

85. KakoBa KOHCTpyKIMs, MPUHINI ACHCTBUS U 00JIaCTh IPHMEHEHHUS HAcaJ04HOTO CKpyOOepa?

86. KakoBa KOHCTpYKIMS, IPUHLUI JEHCTBHUS U 00JAaCTh MPUMEHEHHsI MEHHOTO cKpyobepa?

87. Ha3zoBuTe npuHIMI, HA KOTOPOM OCHOBAaHO OCaXJEHHUE B NEKTPHUYECKOM IOJIE.

88. Kaxkme KOHCTPYKIMH 31eKTpO(UIETPOB BaM M3BECTHBI?

Ompoc 5. TermnooOMeHHBIE TPOLIECCH

9. Kakue BubI TEMIOHOCUTENEH U METO/Bl HArpEBaHHs NPUMEHSIOT B MHUILIEBBIX MPOU3BOACTBAX?

90. JlaiiTe KpaTKyl0 XapaKTEpUCTHKY HACBHIIIEHHOTO BOJSHOTO Iapa.

91. Kaxkne criocoObl HarpeBaHHsl HACHIIIEHHBIM BOASHBIM MApOM IIPUMEHSIOT B IHINEBBIX ITPOM3BOJCTBAX?

92. B dem cymHocTh criocoba HarpeBaHHsS «OCTPBIMY) Mapom?

93. Kornma MoxxHO mpuUMeHSTh HarpeBaHue «OCTpbIiM» napoMm? Kak ompepenuts pacxon rpetomiero mnapa?

94. W3 xakoro ypaBHEHHs OIpPENEISIOT PAcXo TEINIOHOCUTENS AJsl HarpeBaHus?

95. B uem cymHOCTh crioco0a HarpeBaHUs «TIIyXHM» HapoMm?

96. Jlns 4ero B cXeMe «IiIyXxoro» mnapa NpUMEHsIeTCs KOHJEHCATOOTBOAYMK?

97. Kaxkwue crocoOsl HarpeBaHHs TOpsidel BOJOH MPUMEHSIOT B ITUIIEBBIX MTPOM3BOACTBAX?

98. B kakux ciydasx DPUMEHSIOT HarpeBaHHE JbIMOBBIMM IazaMu?

99. Kakue HegocTaTKy NpUCYIM HarpeBaHHUIO IBIMOBBIMH ra3aMu?

100. B 4eM cymHOCTh crioco0a HarpeBaHHs TOPSYUM BO3AYXOM U OO0JIACTh MPUMEHEHHS 3TOT0 CIocoOa Harpena?
101. Kaxkue crocoOsI HarpeBaHHs 3IEKTPHISCKAM TOKOM HCIONB3YIOT B IHIIEBEIX IIPOM3BOACTBAX?

102. B dem cymHOCTh crioco0a HarpeBaHUs MEKTPUIECKHM TOKOM B Ie4ax MPsIMOTO AeicTBus?

103. B uem cymHocTh crioco6a HarpeBaHUs MEKTPUUECKHMM TOKOM B Ie€dax KOCBEHHOTO JeHCTBUSA?

104. B gem mpenMymiecTBa M HEJOCTATKH CIIOCO0A HATPEBAHUS SIEKTPHUCCKIM TOKOM?

105. Kakue xnagareHTbl UCHOJB3YIOT ISl OXJIaXIEHUs ra30B, MapoB M xuakocTte? HazoBUTe X XapaKTEPUCTUKU.
106. Kak BBIYHCIUTD pacxoj OXJaxIAIomel BoIbI?

Ornpoc 6.MaccooOMeHHBIE ITPOLIECChI

107. KakoBa cymHOCTE OMOXMMHYECKHX IIPOIIECCOB?

108. Jlnis IpoM3BOACTBA KAKUX MPOTYKTOB HCHONB3YIOTCSI OHOXHMUYECKHE IPOLECCHI?

109. KakoBa KOHCTPYKIIHS, TIPUHIIMAI JSHCTBHUS W 00JIaCTh IpUMEHEHHs pepmeHTaTopa’?

110. KakoB npuHIun nefcTBUsl caMOBCachIBAIOIIEHCS MeLIanKu?

111. KakoBa cymHocTs mporecca abcopouuu?

112. Kakue cxembl abcopOIUM NPUMEHSIOT B TEXHUKE?

113. Kakue KOHCTpyKIMH abcopOepOB MPUMEHSIOTCS B MPOMBIIIIICHHOCTH?

114. KakoBa KOHCTpYKIWS, MPUHINT ACHCTBUS W 00JacTh NPHIMEHEHHs MOBEPXHOCTHOTO abcopbepa?

115. KakoBa KOHCTpyKIMs, IPUHIUN ACHCTBUS U 00IacTh IPHUMEHEHHs IUICHOYHOro abcopbepa?

116. KakoBa KOHCTpyKIIMS, TPUHIMT JACHCTBUS M 00JIaCTh MPUMEHEHHUs HacaJqouyHOTo abcopbepa?

117. Kaxkne npumensirorest Hacaaku B abcopOepax? Kakum TpeOOBaHUSIM TOJDKHBI yIOBISTBOPATH HACaIKH?

118. ITpn xakux pexuMax MOTYT paboTaTh HacagoudHbIe abcopOepsI?

119. KakoBa KOHCTpYKIMS, IPUHLUI JEHCTBHUS U 00JACTh MPUMEHEHHs TapelabuaThiX 0apOOTaKHBIX KOJOHH?
120. KakoBa KOHCTPYKIIMS CHUTYATBIX Tapesnok?

121. KakoBa KOHCTpYKIIMS KJIallaHHBIX Tapenok?

122. KakoBa KOHCTpyKIMs, IPUHIUN ACHCTBUS U 00IaCTh IPHUMEHEHHs paclblUINBaromiero abcopbepa?

123. B uem cymHocTh mpolecca BelllenaynBaHusa? Kakue KOMIOHEHTB! YJacTBYIOT B IIPOLIECCE BbINETaUMBaHUs?
124. KakoBa KOHCTPYKIHS, MPUHINT ACHCTBUS U 00JacTh IPHUMEHEHHS MepKoiIiTopa?

125. KakoBa KOHCTpyKIMS, MPUHONN ACHCTBUS U 00JIaCTh NPIMEHEHHS HaKJIOHHOTO IBYXIITHEKOBOTO IU(Qy3HOHHOTO
arnmapata?

126. KakoBa KOHCTpYKIMS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS JBYXKOJIOHHOTO IM(G(Y3HOHHOTO arapaTa co
B3BELIEHHBIM CI0eM?

127. KakoBa KOHCTpyKIMs, MPUHIUI ACHCTBUS U 00IaCTh IPUMEHEHHS JIEHTOUYHOTO dKCTpakTopa?

128. Kakue MeToJs! MPUMEHSIOT AJIs pa3fAeleHus KUAKUX OJHOPOAHBIX cMecei? Ha kakux cBONCTBaX >KUAKUX cMeceil
OCHOBAHBI 3TH METO/BI Pa3eICHUS

129. Uro Takoe npocras neperonka? IIpu pasneneHun Kakux cMeceil ee IPUMEHSIOT?

130. Kakue pa3HOBHIHOCTH MPOCTOH MEPErOHKU MPUMEHSIIOTCS B MULIEBOI MPOMBIIIICHHOCTH?




131.

KakoB npuHIun aefcTBus ¥ 001acTb NPUMEHEHUS YCTAHOBKU Ui (PpakuuOHHOI HeperoHku?

132. Kakoit crioco0 meperoHkd HasbiBaeTcsi (GpaKIHOHHOM MEePEroHKOM?
133. KakoB npuHItMI 1eficTBHS U 001aCTh IPUMEHEHNS YCTAHOBKH [UIS TIPOCTOW TIEPEroHKH ¢ aedierMariueii?
134. Uro Takoe ¢uerma? [y dero oHa HampasisieTcs 0OpaTHO B KyO?
135. KakoB npuHuun neiictBus u 001acTh MPUMEHEHUS! YCTAHOBKU JUISI IEPETOHKU € BOJSHBIM MapoMm?
136. KakoB npuHIMIT 1efcTBHS ¥ 00IaCTh IPUMEHEHUS! YCTAHOBKH [UIS MOJICKYJISIDHOH ITEPeroHKH?
6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCIHUIIJINHBI (MOIYJIST)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JIUTEPATYypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |IInakcun FO. M., ITponeccsl 1 anmmapaThl MULIEBLIX TPOU3BOACTB: YUEOHUK M.: KonocC, 2008 20
Mamnaxos H. H.,
Jlapun B. A.
JI1.2 | Kasenxwuii I'. /1., IIpomeccs! 1 anmapaThl MUIIEBBIX TEXHOIOTHH: YIeOHHUK M.: KonocC, 2013 | Dnexkrpon
Kacpsanenko B. I1. HBIN
pecypce
6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 | AnekceeB I. B., BupTryanbHblil 1abopaTopHbIid IpakTHKyM 110 Kypcy "IIporeccsr CII6.: Jlans, 2011 1
Bpunenko U. U., U aImapatsl IHUIIEBIX IPON3BOJCTB": yueOHOe mocodne
JIykun H. 1.
6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu "UnTepHet"
31 | MockoBCKui rocynapCTBEHHbIH YHUBEPCUTET MUIIEBBIX IPOU3BOACTB MuHHICTEpCcTBa 00pa3oBaHust U Hayku Poccuiickoit
denepanui.
Jlexmn o kypcam «IIporeccs! 1 anmapaTs! MUAIIEBBIX IIPOU3BOJCTB ¢ OCHOBAMH THAPABIIHKID
D2 | DneKTpoHHBIE KHUTHU 10 MUIIEBON IPOMBIIUIEHHOCTH
6.3.1 Ilepeyens NporpaMMHOro odecrnedeHus
6.3.1.1 | SuperNovaReaderMagnifier
6.3.1.2 | OC Windows XP
6.3.1.3 | bCad Burpuna
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 | HanmonansHas 31eKTpoHHast 6nbaroTeka. JlocTymn HOCpeICTBOM HCHOIb30BaHus cetu «/HTepHeT» Ha 32 TepMUHaNa
nocryna. https://H36.pd/
6.3.2.2 | DnexTpoHHbIH nepuoauyueckuii cnpaBoyHuK «Cucrema APAHT». [lonmHOTEKCTOBBIN, 0OHOBIsIEMBIii. JlocTyn o
JIOKaJIbHOU CEeTH aKaJeMUu
6.3.2.3 | DnexTponnas 6uGnuoteynas cucrtema « I5C FOPANUT www.biblio-online.ru». [ToIHOTEKCTOBAs dIEKTPOHHAS
oubnmoteka. IHAMBUIYaIbHBIN HEOrpaHMYCHHBIN JOCTYI Yyepe3 PUKCUPOBaHHbBIM BHEIIHUI [P anpec akanemun
HEOTpaHIMYEHHOMY KOJIMYECTBY IT0JIb30BaTeNIeH U3 M000H TOUKHM, B KOTOPOIT HMeeTcs TOCTYH K ceTH VIHTepHeT.
https://www.biblio-online.ru/
6.3.2.4 | OnexrponHo-6ubmnoreunas cucrema ZNANIUM.COM. [omHOTEKCTOBAS dMEeKTpOHHAs OnbinoTeka. IHANBUyaIbHBII
HEOrpaHMYECHHBIN AOCTYI uepe3 GUKCUpOBaHHBIN BHeIIHU [P afpec akanemMun HeOrpaHHUEHHOMY KOJIMYECTBY
MOJIb30BaTeNeH 13 JIFO00H TOYKH, B KOTOPOM MMeeTcst JOCTyI K ceTd MHTepHeT. http://znanium.com/
6.3.2.5 | Dnextponnas 6ubnmoreka Texunyeckoro BY3a (3bC «KoHCyabTaHT cTyaeHTa»). [I0JHOTEKCTOBAs SISKTPOHHAS
6nbmoTexa. VHIMBUIyaTbHBIM HEOTPAaHWIECHHBIH TOCTYI Yepe3 GHUKCHPOBaHHBIN BHeNTHUH [P agpec akagemun
HEOTPaHIMYEHHOMY KOJIMUYECTBY II0JIb30BaTeleH U3 M000H TOUKHM, B KOTOPOIl HMeeTcst OCTYH K ceTi VIHTepHeT.
http://www.studentlibrary.ru
6.3.2.6 | OnexTpoHHas OuOIHOTEUHAs CHCTeMa H3aTenbeTBa «Jlanby. ITomHOTEKCTOBAs AMEKTpOHHAS OHONIMOTEeKA.

WHauBUaya bHBIH HEOTpaHHYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbBIM BHEIIHU# [P ampec akaieMun HEOTpaHUIEHHOMY

KOJIMYECTBY MOJIL30BATENEH U3 JTF000W TOYKH, B KOTOPOM UMeeTcs AOCTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopus Bug padot Hasnauenue OCHAIIICHHOCTb




YuebHast aynuTOpus Jlocka yueHHYecKasi HACTeHHAs TpeXdIeMeHTHas, cToibI (15 mT.),
cTynbs (23 wrT.), cTeHasl (3 WT.), TpEHAXKEPHO-TUATHOCTHYCKUN
1-506 JIa6 koMruieke « KoHIUIImoHep», TpeHaKePHO-IUarHOCTUYEKH KOMITIEKC
«XO0JIOIUITBHUKY, TECTOpacKaTOYHAs MaIuHa Imperia, GuisTp
koMOuHupoBaHHbli, Tectomec Fimar 7/S

VYueOHast aynutopust Jlocka yaeHHU4YecKasi HaCTEHHAs TpexaneMenTHas (1 mr.),
JIEMOHCTPAIMOHHOE 000pyI0BaHKe (3KPaH C IEKTPOIIPUBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOyTOyK, IpoeKTop)
1-502 Jlex y4eOHO-HarsAHbIe TTOcoOusI, Kadeapa aekropa HacToiabHast (1 mwrT.),
CTOJI YUEHHYECKHH 4-X MECTHBII Ha MeTaJlJIoKapkace (26 mrT.), Ty
mosrymsiTkui (1 1mIT.), ckaMeiika 4-x MecTHasi Ha MeTajutokapkace (25
IIT.), HACTCHHBIC TUIAKATHI M CTEH IBI (9 IT.)

YuebHast aynuTOpuUs Jlocka yueHHuecKast HaCTeHHas TpexdneMeHnTHas (1 mr.),
JEMOHCTPALIOHHOE 000pyI0BaHKE (IKPaH C NEKTPOIPHUBOIOM
CEHA EcMaster Electric 180*180 (1 mT.), HOyTOYK, IIpOEKTOp) U
1-500 CP y4eOHO-HATTISAHBIE TIOCOOUS, CTOJ MpenoaaBaTenbekuit (1 mr.),
kadenapa nexropa HactosbHas (1 mT.), CTON yueHnueckuit 4-x
MECTHBIH Ha MeTajutokapkace (26 wmr.), ctya noaymsrkai (1 wr.),
CKaMelika 4-X MecTHas Ha MeTaJutokapkace (27 miT.)

IMomemnienne s KoMmbroTepHas TeXHUKA C BO3MOXKHOCTBIO TIOAKIIIOYCHHS K CETH
camocTosATeNnbHON paboThl | "MHTepHET" U oOecneyeHrneM JOCTYIa B 2IEKTPOHHYIO
“HGOPMAIIMOHHO-00pa3oBaTebHYIO cpeay opranuzanuu(19 mr.),
croisl (17 mrT.), KOMIBIOTEPHBIH CTON 6-F MECTHBIH (3 IIT.), CTYIbS
yaenudeckue (34 mwr.), crynbs /M (18 mrT.), cremmaxu ¢
nutepatypoii, BugeoyBennautens Optelec Wide Screen (1 mit.)
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8. METOONYECKHUE YKA3AHUS A151 ObYYAIOIIAXCSI 110 OCBOEHMIO AV CLUILINHBI (MOIYJIST)

Mertoauka U3ydeHus Kypca mpeycMaTpuBaeT Hapsy ¢ JEKIUSIMHU U 1Ja0OpaTOPHBIMU 3aHATHSIMHU, OPTaHU3AIMIO CAMOCTOSATEIbHOM
PabOTHI CTYZICHTOB, IPOBEACHNE KOHCYIIBTAINIH, OCYIIECTBICHHE TEKYIIIEr0 M IPOMEKYTOYHOTO (hOPM KOHTPOJIS.

Cucrema 3HaHUH O TUCIUIIIMHE (HOPMHUPYESTCS B XOJI€ ayTUTOPHBIX M BHEAYIUTOPHBIX (CAMOCTOSATENbHBIX) 3aHATHI. M crons3ys
JIEKIMOHHBIA MaTepHai, yieOHUKU U ydeOHbIe ITOCOOuS, JOTIOIHUTENBHYIO TUTEPaTypy, IPOABIAS TBOPUIESCKHI TOAXO0, OaKaIaBp
TOTOBHUTCS K JIAOOPATOPHBIM 3aHATUSAM, PACCMATPUBAs X KaK IIOTIOJHEHNUE, YIITyOICHNE, CHCTEMATH3AIMIO CBOMX TEOPETHUECKHX
3HaHUH.

Jln1s 0CBOCHUS TUCIUILUINHEI CTYACHTaMHI HEOOX0AUMO:

1. ITocemaTs NeKIMU, Ha KOTOPBIX B CKATOM M CUCTEMHOM BH/JIE U3JIaTal0TCS OCHOBBI AUCHUIIIMHBL: JAIOTCS OTIPEAEIeHUs
MOHSTHH, METOJOB, KOTOPBIE TOJKHBI 3HATH CTyNeHThl. CTyleHTy BaXKHO HOHATH, YTO JIEKIHs €CTh CBOCOOpa3Has TBOpYECKas
(opma camocTosTeNnbHOH paboTel. Hamo MeITaThCs CTaTh aKTHBHBIM COYYaCTHHUKOM JICKIIUH: yMaTh, CPAaBHUBATh U3BECTHOE C
BHOBb I10JTy4a€MBIMH 3HAHUSMHU, BOITH B JIOTHKY H3JI0KEHHS MaTepHaja JIEKTOPOM, CIECIUTh 32 XOJJOM €T0 MBICIICH, 3a ero
apryMeHTaluel, HAXOUTh B Hel Kaxkyluecs: BaM ciiabocTi. Bo BpeMst JIeKIIMKM MOKHO 33/1aTh JIEKTOPY BOIIPOC, XKEIATEIbHO B
MICEMEHHOH (hopme, YTOOBI HEe MeIIaTh U He HapyImIaTh JIOTHKU NTPOBeAeHU JeKIun. CIIymas JIeKIHIo, CIeayeT 3ahUKCHPOBATh
OCHOBHBIC UJIeH, TIOJIOXKEeHUs, 00001IeH s, BRIBOBL. PaboTa Haj 3amichlo IeKIuy 3aBepiraercs qoMa. Ha cBexyro ronoBy (moka
ellle JIEKIHs B IaMsTH) HaJJ0 YTOUYHHUTh TO, YTO 3alIMCAHO, 0OOTAaTUTh 3aIHCh TEM, YTO HE YAaI0Ch 3a(hMKCUPOBATH B XOJI€ JEKIIHH,
3ammcaTh B BUE BOIIPOCOB TO, YTO HA/I0 IPOSICHUTD, 10 KOHIIA ITOHATE. Ba)kHO COOTHECTH MaTepHall JIEKIIUU C TeMOH ydeOHOH
IpOTpaMMBI B YCTAaHOBHUTH, KAKHE €€ BOIPOCH! HAIIIHM OCBEIICHNE B ITPOCTYIIaHHO JeKIun. Toraa mojae3Ho odpamaTses H K
y4eOHuUKY. JIeknust u ydeOHUK He 3aMEHSIOT, a IOMOJHSIIOT APYT ApyTa.

2. TlocemmaTp 1abopaTopHbIE 3aHATUS, K KOTOPBIM CIIEyeT TOTOBUTHCS M aKTUBHO Ha HUX paboTaTh. 3agaHue K 1JabopaTopHOMY
3aHATHIO BBIJAET MIPENoAaBaTeNb. 3aJaHie BKIIIOYaeT B ce0sl OCHOBHBIC BOTIPOCHI, TECTHI JJIS1 CAMOCTOSTENIFHON paboTHI,
nurepatypy. JlJabopaTopHbIe 3aHATHSA HAYMHAIOTCS C BCTYIMUTEIBHOTO CIOBA MIPEHOAAaBaTeNsI, B KOTOPOM HA3bIBAIOTCS LEITh, 3301
U BOTIPOCHI 3aHATHA. B mpouecce mpoBeneHus 3aHATUI MpenoaaBaTes 3a1aeT OCHOBHBIE U JOTOIHUTENbHbBIE BOIIPOCHL, OPraHU3YeT
ux obcyxnenue. Ha 1abopaTopHBIX 3aHATUSAX Pa3OMpPaIOTCs TECTOBBIC 3aJaHUs ¥ 33/1aHNUs, BBIIAHHBIC JUISl CAMOCTOSITEIIbHON
paboTHI, 3aCTymUBaOTCs pedyepaTHBHBIE BEICTYIUICHNS. CTYICHTHI, IPOITYCTHBIINE 3aHATHE, MM HE ITOJITOTOBHUBIIHECS K HEMY,
MPUIIAIMAOTCS Ha KOHCYIBTAIHIO K IIpenoaBarento. JlabopaTopHoe 3aHATHE 3aKaHUMBAETCS TOABEICHUEM HTOTOB: BEIBOAAMH IO
TEMeE U BBICTABJIEHUEM OLIEHOK.

3. CucTeMaTH4ecKH 3aHUMAThCSI CAMOCTOATEIBHON paboTOH, KOTOpask BKIIIOYAET B ce0sI H3ydeHHE MaTepHAIOB YICOHNKOB M CTaTeH
U3 Hay9HOH JIUTEpaTyphl, pelIeHue 3a1a4. 3aJaHus U1 CAMOCTOSITEIFHON PadOTHI BELIAIOTCS IPETIO1aBATEIICM.

4. ITox pykOBOACTBOM MpeNoaaBaTes 3aHUMAThC HAydHO-UCCIIEI0BATENbCKON paboTOll, 4TO MpeanonaraeT BbICTYIIICHUS C
JIOKJIa/laM{ Ha HAYYHO-TIPAaKTHYECKUX KOH(PEPEHIUAX 1 MyOJIMKaINIO TE3UCOB U CTaTEeH 10 MX pe3yabTaTaM.

5. IIpy BO3HUKAIOIINX 3aTPyAHSHUSIX IPH OCBOCHHUH THCIUIUIAHEI, IJIs HEYCIIEBAIOIMINX CTYICHTOB M CTYACHTOB, HE TIOCEIIAIONINX
3aHSTHUS, IPOBOAATCA €XEHeJeIbHbIe KOHCYIBTAINN, Ha KOTOPbIE IPHUIIIAIIAIOTCS HEYCIEBAIONINE CTYCHTEI, a TAKXKe CTYICHTEI,
UCHBITHIBAIOIIE TOTPEOHOCTH B TOMOIIY MPETIOIABATEIS IPU U3YdEHUH AUCLUIIINHEL

IMPAJIOXKEHHUSA




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



