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YTBEPXJIAIO
[IpopexkTop no yueOHOM
¥ Hay4HOU pabote
" JI.M. UBanoBa
20.02.2026 .

b1.0.25
IIponecchl u anmapaTsbl NUIIEBLIX POU3BOJACTB
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

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

Kranudukarms Bbakanasp
®opma 0OyueHus ovHast

OO6mast TpyI0eMKOCTh 43ET

Yacos 1o yaeOHOMY IIJTaHy 144
Bunel koHTpOJIsL B ceMecTpax:
B TOM YHCIIE:
9K3aMEH 6
ayAUTOPHBIE 3aHATH 42

camocrosiTelbHas paboTa 66

Pacnpeneﬂeﬂue YaCcoB JUCHHUILIMHBI ITO0 CeMECTpaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Hroro
Henens 155/6
Bun 3ansuii v | PO | vmo PIT

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




[Iporpammy cocraBmi(u):
KaHO. mexw. HayK, 0oy., benoe Eszenuil Jleonuoosuu

[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 20.02.2026 r., mpotoxon Ne 09.

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 MeToandeckoit komuccun akynprera Medoases [ A.

JupexTop HaydHO-TeXHIYECKOH OnbmmoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

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

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (pazaen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

3. KOMIIETEHLY OBYYAIOLLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTIINHBI
(MOZLYJIs)

OIIK-3. Cioco6eH UCHoIb30BaTh 3HAHMS HWHXXCHEPHBIX IMPOLUECCOB IIPH PCIICHUN HpO(bCCCI/IOHaJ'IbHLIX 3aJ1av U SKCIUTyaTalluu
COBPEMCHHOT'O TEXHOJIOTMYECKOT'O 060pyI[OBaHI/I${ n HpI/I60p0B

OIIK-3.1 Mcnone3yer 3HaHUS rpaduaecKOro MOACIUPOBAHU WHKCHEPHBIX 3a1a4 JUIS BHITIOHCHUS U YTCHHUS TEXHUYECKUX
gepTexkel B Mpo(ecCHOHATLHON eI TeTbHOCTH

OIIK-3.2 Pa3pabaTbIBaeT TEXHOJIOTHIECKHE ITPOIIECCHI ¢ 00ECIIeYeHHEM BEICOKOTO YPOBHS HEPTOCOSPEKEHIS  NCTIOIB30BAHIS
HOBEHMILINX JOCTUKEHUN TEXHUKU

OI1IK-3.3 IIpumeHsieT 3HaHHUSI OCHOB CTPOUTENbCTBA 31aHUI TPHU 000CHOBAHUH MPOEKTUPOBOYHBIX pEIICHUN

OIIK-3.4 OcymiecTBIsIeT SKCILTyaTaI[HI0 COBPEMEHHOTO TEXHOJIOTHYECKOTO 000py/10BaHHS

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

3.1 (3HaTh:

3.1.1| - rpadguueckoe MOIEIUPOBAHMS MHKEHEPHBIX 33124 JUIS BBIIIOJHEHNS M YTCHUS TEXHUUECKHUX YepTexel B
po(hecCHOHANBHON JEATENbHOCTH;

3.1.2 | - TEXHOJIOTHYECKHE MpOoLECChI C oOecreueHreM BEICOKOTO YPOBHA 3HCpFOC6Cpe)KCHI/I$[ 1 UCMOJIb30BaHUs HOBEUILINX
JIOCTIDKCHHI TCXHUKH,

3.1.3 [ - OCHOBBI CTPOUTENBCTBA 3IaHUI IIPH 0OOCHOBAHUY MTPOCKTHPOBOYHBIX PEIICHHIA;

3.1.4 | - sKCIUTyaTaI[K COBPEMEHHOTO TEXHOIOTHUECKOTO 000PyTOBAHUSL.

3.2 | YmeTh:

3.2.1 | - rpaduueckr MOIETMPOBATH HHXKEHEPHBIX 337144 TS BBITOJHEHHS M YTCHHS TEXHUYECKHX YepTeKel B
po(heCCHOHANTBHOM eI TENEHOCTH;

3.2.2 | - obecrieunBaTh BHICOKUH YPOBEHB SHEPTOCOCPESIKSHHUS M UCTIONB30BaHIS HOBEHUIIIHX TOCTIDKCHUH TEXHUKH.

3.3 | IMeTh HABBIKH ¥ (MJIH) ONBIT JESITETLHOCTH:

3.3.1 | - npuMeHeHusI 3HaHUI OCHOB CTPOUTEHCTBA 3AaHUI TPH 000CHOBAHUU POEKTUPOBOYHBIX PEIICHUI;

332]- OKCIUTyaTaltu COBPEMECHHOTO TEXHOJIOTUYECCKOTO 060pyl[OBaHI/IH.

4. CTPYKTYPA U COAEPJKAHUE AUCLUILIAHBI (MOLY.JIST)

HaumeHoBaHuUe pa3/1ei0B H TeM /BH]T Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeyanue
3aHATHA/ Kype o PaKkT. | moar.

Pazpgen 1. O01me moJ10:keHust

OCHOBHBIE CBOIICTBA MUIIEBBIX MPOJYKTOB U 6 2 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

arnmnapaTos . OIIK-3.4

MoenupoBaHue 1 Mo 00ue IpoIeccoB 1
amnmapaToB MHUIIEBOH TeXHOJIOTHH. /JIek/

OCHOBHBIE CBOICTBA MUIIEBBIX IPOJYKTOB U 6 4 OIIK-3.1 JI1.1J11.2 0 0
CBIPBSL. OIIK-3.2 JI1.3J12.1

IIpuHLMIIBI aHaIHM3a U pacueTa MPoLEecCOB U OIIK-3.3 21022

arnmnaparos . OIIK-3.4

MonenupoBaHue U 0J00UE IPOIIECCOB U
annapaToB MUIIEBON TexHonoruu. /J1a6/




OCHOBHBIE CBOWCTBA MUIIEBHIX IPOAYKTOB U 10 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. 2 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. 2 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. 2 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. 4 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. 10 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. 16 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. 6 2 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. 6 4 OIIK-3.1 JIT.1JI11.2
IIpoueccrl HarpeBaHUs U OXJIAXKICHUS. OIIK-3.2 JI1.3J12.1
OCHOBBI IACTEPU3AIUHU U CTEPUITH3AIUH . OIIK-3.3 21032
IIponecce BeimapuBanus. /J1a6/ OIIK-3.4
OcHOBBI TerIonepenayn. 6 14 OIIK-3.1 JIT.1JI11.2 CobecenoBanu
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. 6 2 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. 6 6 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. 6 14 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 6 2 OIIK-3.1 JIT.1JI1.2
nporeccos /JIex/ OIIK-3.2 JI1.3J12.1
OIIK-3.3 2122
OIIK-3.4
OCHOBBI (hepMEHTAITUOHHBIX 6 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/ 6 10 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/ 6 36 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

Ompoc 1.
Bsenenne




1. Uro m3ygaercs B Kypce «IIponeccel u anmapartsl».

2. Korna u rae 3apoaunace Hayka o «IIporeccax u anmaparax». KTo siBiIsieTcss €ro 0CHOBOIOJIOXKHUKOM.

3. Uro Takoe Npou3BOJACTBEHHBIN mpouecc. UTo Takoe TEXHOIOIH4ecKuil mpouecc. YeM OHM OTIMYAIOTCS.

4. Uro takoe anmapar. Uro Takoe MammuHa. YeM OHU OTIMYAIOTCH.

5. KakoBa knmaccu¢ukamus npoueccoB MUIIEBON MPOMBIIIIIEHHOCTH.

Ompoc 2.

CBoliCTBa BEILIECTB

6. Ha xaxue Tpu rpynmsl MOKHO Pa3lelIuTh CBOMCTBA BELICCTB.

7. Kakumu Benn4MHAMM XapaKTepU3ylOTCsl (pu3MYecKue CBOMCTBA JKHIKOCTEH M Ta30B.

8. Kak HalTH IUTOTHOCTH CYCIIEH3MH Yepe3 MacCOBYIO OO TBepHoil (a3l

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

10. B yem 3akmiouaercs 3aKOH BHYTpeHHEro TpeHus HproToHa.

1. YTo Takoe KMHEMaTHYeCKas BA3KOCTh M AMHAMHUYECKAS BS3KOCTb, B KAKHX CAMHHLAX MU3MEPSIOTCS 3TH BEIUYUHBI.
12. UeM pa3nuuarorcs INIOTHOCTb U YAENBHBIM BeC. B KakUX eIUHUIAX U3MEPSIIOTCS 3TH BEJIUYMHBL.

13. Kakumy BenMUMHAMU XapaKTEPU3YIOTCS CBIITYYUE MPOMYKTBL.

14. Yro xapakTepu3yeT IMOPO3HOCTh CBOOOJHO HACHITAHHOTO MaTepHhaa.

15. Yro xapakTepHu3yeT CTEleHb 3aIl0THEHUS CBOOOIHO HACHIMAHHOTO MaTephaa.

16. OCHOBHBIE BEIMYMHBI, XapaKTEPH3YIONINE TEILTO(PU3NIECKHE CBOWCTBA BEIIECTB.

17. MaccoBast nosst TBepAoi ¢assl B coke 0,04, maoTHOCTH TBEpABIX YacTHIl B coke 2100 kr/M3, MIOTHOCTh TBEPABIX YACTHIL

2100 kr/m3, mI0THOCTH ocBeTiIeHHOTO coka 1080 kr/m3, MaccoBas ot TBepaoit hasbl B coke 0.04. MIOTHOCTh TBEPABIX YACTHIL
2100 xr/mM3. Onpeznenuts 00BEMHYIO TOJIO TBEPIOH (a3bl B COKE.

18. [MnoTHOCTH HeocBeTieHHOro coka 1101 kr/m, MaccoBast 1oist TBepAo (asbl B coke 0, 04, TUIOTHOCTH TBEPIBIX YACTHIL
2100 kr/m3. OnpeaenuTbh 00bEMHYIO 00 TBEPOH (a3bl B COKE

19. OO0neMHas moinst TBeproi ¢assl 21%, Bs3kocTh ocBerieHHOTO coka 0,0005 IMa.c. OnpenenuTs BS3KOCTH HEOCBETIEHHOTO
COKa.

20. O6bemHas aomas TBepaoil ¢assl 5%, Ba3kocTh ocBeieHHoro coka 0,00052 ITa... c. OnpenenuTs BSI3KOCTh
HEOCBETJICHHOTO COKa.

21. OTHOCHTENBHBIN yAENBHBIN Bec pacTuTensHoro mMacia 890 kre/m3. Onpenenuts mIOTHOCTH Macia B CH.

22. Omnpenenuts B CH mnoTHOCTS Anokcuzaa a3oTa npu pu3d=10 krc/cM2 u t=200C. AtmochepHoe gaBiaeHne 760 MM.pT. CT.
(1,03 krc/cM2). MosbHast Macca rasa 46 KI/KMOJIb.

23. OnpenenuTts TIOTHOCTh BO3MyXa mpu Bakyyme 440 mm.pT. cT. u Temneparype —400C. ATMocdepHOe JaBiIeHUE MPUHSATh

paBHBIM 750 MM.pT. cT. MoJbHast Macca Bo3myxa 28, 8 KI/KMOJIb.
[IpuHIMOBI aHANK3a U pacyeTa anmnapaToB

24. HamnmmTe ocCHOBHOE ypaBHEHHE KHHETHKH. UTO XapakTepu3yeT KHMHETHYECKHI KO3((HIMEHT.
25. Uro siBnsieTcsl ABMXKYIIEH CHIION mpoliecca B OOIIEeM Cilydae, U B YaCTHOM.

26. Kak cocraBnsiercss MaTepuanbHbIA OanaHc mporecca.

217. Kak cocrasisieTcsi SHepreTuyeckuii 6anaHce mpouecca.

28. YeM mepHOANIECKHI TIPOIECC OTIMYACTCS OT HelpepblBHOro. HazoBHTE WX OCHOBHBIC XapaKTEpPHCTHKU.
29. Kak npomncxoanT n3MeHeHHe TeMIepaTypsl (KOHIICHTPAIUK) B anmapaTe HACabHOTO CMEIICHHUS.
30. Kak mpoucxoaut u3mMeHeHne TemrepaTypsl (KOHIEHTpaLUH) B annapare niealbHOTO BBHITECHEHUS.
31. Kak npoucxoanT usMeHeHHe TeMnepaTypsl (KOHLEHTPAIMK) B anmnapare MpOMEKyTOUYHOTO THIIA.
MonenupoBaHne 1 10100He IIPOIECCOB MUIIEBEIX TPOM3BOACTB

32. B uem 3akmouaeTcss TEOpPEeTHYECKHH MyTh MCCIENOBAHUS IIpoIecca.

33. B uem 3akmouaeTcst SKCIEepPUMEHTAIbHBIN MyTh UCCIEA0BAHUS Ipoliecca

34. B dewm 3akimrouaeTcst MOAENMMPOBAaHUE TIPOIIECCa.

35. Kaxkne momxHBI coOMIOnaThCS YCIOBHS MOAO0MS (PU3HUECKHX MPOIIECCOB.

36. Uro Takoe KOHCTAHTBHl M WHBapUAHTHI MOJO0US.

37. YT0 Takoe CUMIUIEKCHl M KOMIUIEKCHI I10JI00MS, KPUTEPUHU MOTOOUS.

38. HazoBuTe OCHOBHBIE KPHTEPUH MOIOOMS.

39. Uro xapaxTepu3yeT OCHOBHOW KPHTEpHH MOmoOus.

40. Chopmynupyiite mnepByr TeopeMy moao0us.

41. ChopmMmynupyiiTe BTOPYIO TEOpEMy IOJI00MS.

42. Cohopmynupyiite TPEeThIO TEOpEMy MOI00HS.

43. Kakoil xkputepuil mogo0Ousi Ha3pIBAIOT OMPEAETSIONIMM, KaKOi ompeaenseMbIM.

44. Hammmmte 0000meHHbIe KpUTEepHaIbHble ypaBHEHHs (YpaBHEHHs! 0OOOIICHHBIX NEPEMEHHBIX).
45. HasoBute BcioMoraTtensHbIe KpUTepruH 1monoous. KakiuM o0pa3oM mosrydeH KaxIblii KPUTEPHH.
Ompoc 3. MexaHH4YeCKHe POIECCHI

46. C Kaxoil LeNbl0 MPUMEHSETCS U3MEIbYCHUE TBEPbIX MaTepUajoB?

47. Kaxkuie THITBI H3MENbUAIONINX MAaIIUH MPUMEHSIOTCS B IPOMBIIIICEHHOCTH?

48. Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKH JPOOIIOK W MENbHHII.

49. [epeuncnute TpeGOBaHUS MPEABIBISEMbIE K U3MEIBYAIOMINM MaIIHHAM.

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

S1. KakoBa KOHCTpYKIHS, MPUHINT AEHCTBUS U 00JIaCTh IPHUMEHEHHS IIEKOBBIX JPOOIIOK?

52. KakoBa KOHCTpyKIMs, IPUHIUI ACHCTBUS U 00IaCTh IPHUMEHEHHS TUPAIIMOHHBIX (KOHYCHBIX) APOOUIOK?
53. K xaxomy BuIy IpoOieHHs OTHOCATCS MOJIOTKOBBIE, BaJIbLIOBBIE APOOUIIKH, IE3UHTErpaTophl, AUCMEMOpaTOphI?
54. KakoBa KOHCTpYKIHS, MPUHINT ACHCTBUS U 00JIaCTh MIPHMEHEHHS MOJIOTKOBBIX JPOOMIOK?

55. KakoBa KOHCTpyKIMS, MPUHINN ACHCTBUS U 00JIaCTh NIPHUMEHEHHS BAJIBIIOBBIX APOOMIOK?

56. KakoBa KOHCTpYKIMS, IPUHUUI JEHCTBHUS U OOJIACTh NPUMEHEHHsI I€3UHTErPaTopoB?




57. KakoBa KOHCTpyKIMS, MPUHIUM ACHCTBUS U 00JIacTh NPUMEHEHHS IUCMeMOPaTopoB?

58. Kakuie mMenpHUIIBI IPUMEHSIOTCS Ui APOOJIeHHUs] U ToMoJa 3epHa?

59. K xaxomy BHIy M3METbUCHHS OTHOCSTCS IIApOBHIC, BHOPAIMOHHBIC METbHHUIIEI?

60. KakoBa KOHCTpyKIMs, MPUHINT AEHCTBUS U 00IaCTh NIPHUMEHEHHS MIAPOBBIX MEJIBHHUIL?

61. Kaxk Brnusier yacToTa BpallleHHs! IIAPOBOM MENBHUIBI HAa CTETIEHb W3MEIbUYCHHS.

62. KakoBa KOHCTpYKIHS, NPUHIMI AEHCTBUS U 00NacTh IPUMEHEHHS BUOPALMOHHBIX MEIbHHI?

63. ITpuMeHNMEI TN [T M3MENBUCHUS B BUOPAIIMOHHBIX METBHUIIAX MaTepHallbl ¢ HU3KOH TeMIIepaTypoil IUIABICHHUS?
O0BsicHUTE TOYEMY?

64. JIns 4ero NpUMEHSIOT MPECCOBAaHHE B MUILEBOIN MPOMBILIIEHHOCTH?

65. Kakoe o6opymoBaHHE HUCIIONB3YIOT MPH 00pa0OTKE MPOIAYKTOB IIPECCOBAHHEM?

66. KakoBa KOHCTpYKIHMSI, IPUHLIUT JEHCTBHUS U 00IaCTh MPUMEHEHUS] 00€3BOKHMBAIOMINX IITHEKOBBIX MPECCOB?
67. KakoBa KOHCTpYKIMS, IPUHLMUI JEHCTBHUS U 00JACTh NPUMEHEHHs] POTALMOHHBIX OPUKETUPYIOLIUX MPEccoB?
68. st yero npenHa3HaueH (OPMOBOUYHBIN MPECC, KAKOB €T0 MPUHIMIT PadOTHI?

69. Uro Takoe ¢uibepa?

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

71. Kakoe 000opynoBaHHE NPUMEHSIOT JUISl MIOJTYy4YCHHUs] SKCTPYIUPOBAHHBIX IMHILEBBIX MPOIYKTOB?

72. OnumuTe ycTpOHCTBO U MPUHLMI JIEHCTBUS 3KCTPYyAEpa.

73. Onuuure yCTpORCTBO U NMPUHLUI JEHCTBUS IPaKUPOBOYHOTO IPAHYNIATOPA.

Omnpoc 4. 'mapoMexaHMYECKHe POLECCH

74. YacTuipsl KakuX pa3sMepoB MOTYT BBIJETIEHBI U3 Ia30BbIX MOTOKOB MOJ JEHCTBUEM I'PABUTALUOHHBIX CUII?
75. KakoBa KOHCTPYKIIHSI, TIPHHIIUT JEHCTBHUS W 00JACTh MPUMEHEHHSI TBIICOCaTUTEIBHON KaMephl?

76. B kakux anmnapaTax IPOUCXOJUT Pa3lelleHHe Ia30B HEOJHOPOJIHBIX CMECEH IOJ AECHCTBUEM MHEPLUOHHBIX U
LEHTPOOSKHBIX CHII?

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

78. B 4yeM nocTonHCTBa LUKIOHHOIO Ipouecca?

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

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

81. Kakue GuIbTpsI MPUMEHSIOT AT OYMCTKH Ta30BBIX ITOTOKOB?

82. KakoBa KOHCTpyKIMS, MPUHIUI ACHCTBUS U 00IaCTh IPHUMEHEHHUS pPYyKaBHOTO (huibTpa?

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

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

85. KakoBa KOHCTpyKIMs, MPUHINI ACHCTBUS U 00JIaCTh MPHMEHEHHUS HAacaJ04HOTO CKpyOOepa?

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

87. Ha3zoBuTe npuHIMI, HA KOTOPOM OCHOBAaHO OCaXJEHHUE B NMEKTPHUYECKOM MOJIE.

88. Kakme KOHCTPYKIIMH 3I1eKTPO(UIBTPOB BaM M3BECTHBI?

Ompoc 5. TermnooOMeHHBIE TPOLIECCHI

89. Kakue BubI TEMIIOHOCUTENEH U METO/Bl HArPEBaHUs NPUMEHSIOT B MHUIIEBBIX MPOU3BOACTBAX?

90. JlaiiTe KpaTKyl0 XapaKTEpUCTHKY HACBHIIIEHHOTO BOJSHOTO Iapa.

91. Kaxkue criocoOpl HarpeBaHHsI HACHIIIEHHBIM BOASHBIM MApOM IIPUMEHSIOT B IHINEBBIX ITPOMU3BOJCTBAX?
92. B dem cymHocTh criocoba HarpeBaHHsS «OCTPBIMY) Mapom?

93. Kornma MoxxHO mpuUMeHsTh HarpeBaHue «OCTpbIM» napoMm? Kak ompepenuts pacxon rpeomiero mnapa?

94. W3 xakoro ypaBHEHHs OIpPENEISIOT PAcXO TEINIOHOCUTENS AJsl HarpeBaHus?

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

96. Jlns 4ero B cXeMe «IJIyXxoroy» mnapa NpUMEHsIeTCs KOHIEHCATOOTBOMYMK?

97. Kaxkwue crocoOsl HarpeBaHHs TOpsidel BOJOH MPUMEHSIOT B ITHIIEBBIX ITPOM3BOACTBAX?

98. B kakux ciy4asx DPUMEHSIOT HarpeBaHHE JbIMOBBIMM IazaMu?

99. Kakue HegocTaTky NpUCYIM HarpeBaHHUIO IBIMOBBIMH Tra3aMu?

100. B 4eM cymHOCTh crioco0a HarpeBaHHs TOPSYUM BO3IAYXOM U O0JIACTh MPUMEHEHHS TOr0 CIoco0a Harpena?
101. Kaxkue crocoOsl HarpeBaHHs 3IEKTPHUSCKAM TOKOM HCIONB3YIOT B IHIIEBEIX IIPOM3BOACTBAX?

102. B uem cymHOCTh crioco0a HarpeBaHUs AMEKTPUIECKHM TOKOM B Iedax MPsIMOTO AeicTBus?

103. B uem cymHocTh crioco6a HarpeBaHUs MEKTPUUECKHMM TOKOM B Iedax KOCBEHHOTO JeHCTBUSA?

104. B 4eMm mpenMyIecTBa U HEAOCTATKU CIIOCO0A HATPEBaHMS AIICKTPUICCKHM TOKOM?

105. Kakue xnagareHThl UCHOJB3YIOT U OXJIaXIEHUs ra30B, MapoB M xuakocTe? HazoBUTe X XapaKTEPUCTUKU.
106. Kak BBIYHCIUTD pacxoj OXJIaxIAIomel BoIbI?

Ormpoc 6.MaccooOMeHHBIE ITPOLIECCh

107. KakoBa cymHOCTE OMOXMMHYECKHX ITIPOIIECCOB?

108. Jlist IpoM3BOACTBA KAKUX MPOTYKTOB HCHONB3YIOTCS OHOXUMUYECKHE IIPOIECCHI?

109. KakoBa KOHCTPYKIIHS, MPUHIIMAI JSHCTBHUS U 00JIaCTh pUMEHEHHs pepmeHTaTopa’?

110. KakoB npuHIun nefcTBUs caMOBCachIBAIOIIEHCS MeLIanKu?

111. KakoBa cymHocTs mporecca abcopouuu?

112. Kakue cxembl abcopOIUK NPUMEHSIOT B TEXHUKE?

113. Kakue KOHCTpyKIMH abcopOepOB MPUMEHSIOTCS B MPOMBIIIIICHHOCTH?

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

115. KakoBa KOHCTpyKIMS, MIPUHIUI ACHCTBUS U 00IaCTh IPUMEHEHHs IUICHOYHOro abcopbepa?

116. KakoBa KOHCTpyKIMS, TIPUHIUT JACHCTBUS M 00JIacTh MPUMEHEHHUs HacaJouyHOro abcopbepa?

117. Kaxkne npumensirorest Hacanku B abcopOepax? Kakum TpeOOBaHUSIM TOJDKHEI yHAOBICTBOPSTH HACAIKH?
118. ITpn xakux pexuMax MOTYT paboTaTh HacagoudHbIE abcopOepsI?

119. KakoBa KOHCTpYKIMS, IPUHLUI JEHCTBHUS U 00JAaCTh MPUMEHEHHs TapelabuaThiX 0apOOTaXKHBIX KOJOHH?




120. KakoBa KOHCTPYKIMSI CHTUATBIX Tapenok?

121. KakoBa KOHCTpyKIIMS KIamaHHBIX TapPeIoK?

122. KakoBa KOHCTpYKIIHS, MPUHIIAT JEHCTBHUS U 00JIacTh MPUMEHEHUS pacibuInBaronero abcopoepa?

123. B dem cymHOCTh Tpolecca BelmenaunBanusa? Kakue KOMIIOHEHTH! YHaCTBYIOT B IIPOIIECCE BBIIETAYHMBAHUS?
124. KakoBa KOHCTpYKIMS, IPUHLUI JEHCTBHUS U OOJIACTh NPUMEHEHHsI MepKoisaTopa’?

125. KakoBa KOHCTpYKIHS, NPHHIMI ACHCTBUS U 00JIaCTh IPUMEHEHHS] HAKIOHHOTO JIBYXIIHEKOBOTO NH((HY3MOHHOTO
arnmapara?

126. KakoBa KOHCTpyKIMs, IPUHIUT ACHCTBUS U 00JIAaCTh MPHMEHEHHs ABYXKOJIOHHOTO AMGQY3HOHHOTO ammapaTa co
B3BEILIEHHBIM CII0EM?

127. KakoBa KOHCTpYKIWS, MPUHINT ACHCTBUS W 00JIacTh IPHUMEHEHHS JICHTOYHOTO HKCTpakTopa’?

128. Kakne MeTons! MPUMEHSIOT AU pa3[AeleHUs KUAKUX OJHOPOAHBIX cMecei? Ha kakmx CBOMCTBaX KMAKUX cMeceil
OCHOBAHBI 9TU METOABI Pa3JerIeHus

129. Yro takoe npoctas neperonka? Ilpu pasneneHnn kakux cMmeceil ee mpuMeHsoT?

130. Kakue pa3HOBUJIHOCTH IIPOCTOM NMEPETOHKU MPUMEHSIOTCS B MUIIEBOIN NPOMBINIICHHOCTU?

131. KakoB npuHIun aefcTBus ¥ 001acTb NPUMEHEHUS YCTAHOBKU IS (PpakuuOHHOI HeperoHku?

132. Kakoit crioco0 meperoHkd Ha3biBaeTcs (BpakIHOHHOM MEePEroHKOM?

133. KakoB npuHItMI feficTBHS M 001aCTh IPUMEHEHNS YCTAHOBKH [UIS TIPOCTON TIEPErOHKH ¢ AedierMariueii?

134. Uro Takoe ¢urerma? J[is dero oHa HampasisieTcs 0OpaTHO B KyO?

135. KakoB npuHuun neiictBus u 001acTh MPUMEHEHUS! YCTAHOBKU JUISL IEPETOHKU € BOJSHBIM MapoM?

136. KaxoB npuHIun aeiictBus u 001acTh NPUMEHEHHS YCTAHOBKH JUISl MOJIEKY/IIPHOM TEPEroHKN?

6. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHE JJUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas JIUTEpPATYypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |IInakcus FO. M., IIponeccs 1 annapaThl MULIEBLIX IPOU3BOACTB: YUEOHHK M.: KonocC, 2008 20
Mamnaxos H. H.,
Jlapun B. A.
JI1.2 | Pa3akoB M. A. IIpormecch! 1 anmapaTs! MUIIEBBIX POU3BOACTB. JlabopaTOpHBIit Cankr-IlerepOypr: | DnexTpoH
MPaKTUKYM: yaeOHOe mocodue Uit By30B Jlanb, 2024 HBIN
pecypce
JI1.3 |Kanaes M. A., Ipornecchl 1 anmapaThl MAMIEBBIX MPOU3BOACTB. JIabopaTOpHEI Camapa: CamI'AY, | Dnektpon
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, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komuu-Bo
JI2.1 | OctpuxoB A. H., IIponeccel u annapaTsl. Pacdyer 1 mpoeKkTUpOBaHuUE annapaToB Cankr-IlerepOypr: | DnexkrpoH
Bacunenxo B. H., JUTSL TETITIOBBIX M TEMIIOMAacCOOOMEHHBIX MPOIIECCOB: yIEOHOE Jlans, 2022 HBII
®ponosa JI. H., nmocooue pecypc
Tepexuna A. B.

6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAMOHHOM ceTH ""UnTepHeT"

31 | MockoBCKui rocynapCTBEHHbIH YHUBEPCUTET MUIIEBBIX IPOU3BOACTB MuHHICTEpCcTBa 00pa3oBaHusl U Hayku Poccuiickoil
denepanui.
Jlexunu no xypcam «IIponeccel U annapaTsl THIIEBBIX IPOU3BOJCTB C OCHOBAMU I'UPaBIUKI)

D2 | DneKTpOHHBIE KHUIH IO MUIEBON IPOMBIIUIEHHOCTH

6.3.1 Ilepeyens NporpaMMHOro odecrneyeHus

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 TlepeueHb MHGOPMAIMUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas 6uOIHOTEUHAs CHCcTeMa H3aTenbeTa «Jlanpy. ITomHOTEKCTOBAs AMEKTPOHHAS OHONIMOTEeKA.
WHauBUaya bHbBIH HEOTPpAaHHYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbIM BHEIIHU# [P ampec akaieMun HEOTpaHUICHHOMY
KOJIMYECTBY MOJTB30BATENEH U3 TI000U TOYKH, B KOTOPOH UMeeTcs AOCTyI K ceTr aTepHeT.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



