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[TpopekTop no yuebHoi

U Hay4HO pabote

Cht-
JL.M. KopHusnosa

14.06.2023 r.
b1.0.25

IIponecchl u anmapaTsbl NUIIEBLIX POU3BOJACTB
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

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

IIPOUCXOKIACHUA
Kranudukarms Bbakanasp
dopma o0ydeHHs oYHast
OO6mast TpyI0eMKOCTh 43ET
Yacos 1o yaeOHOMY IJIaHy 144 Bupas! xoHTpOIISL:
B TOM YHCIIE: 9K3aMEH
ayAUTOPHBIE 3aHATH 42
camocrosiTelbHas paboTa 66
4acoOB Ha KOHTPOJIb 36

Pacnpeneﬂeﬂue YaCcoB JUCHHUILIMHBI ITO0 CeMECTpaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Hroro
Henens 16 2/6
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):
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 | momy4eHne CTyAeHTaMI TEOPETUIECKUX 3HAHMH 1 IPHOOPETEHIE IPAKTHIECKUX HaBBIKOB 00JIACTH MUIIEBOMH
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 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:

2.1.1 | BusHec-maHMpoOBaHue U yrpasieHue npoekramu (Project)

2.1.2 | UmxeHepHas M KOMITBIOTEpPHAS TpaduKa

2.1.3 | DnexkTpoTeXHUKa U SJEKTPOHUKA

2.2 | JMCUMIUITMHBI M NPAKTHKH, /ISl KOTOPBIX OCBOEHHE JAHHO THCHUILIMHBI (MOIYJIs1) HEOGX0MUMO KaK
npeanIecTByoIee:

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

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHMSI TUCLIATIINHBI
(MOJY.JIS)

OIIK-3. Crioco0OeH McnoIb30BaTh 3HAHUS HHXKEHEPHBIX ITPOIIECCOB MPH PENIEHIH MPO(ECCHOHATIBHBIX 3314 U SKCILUTyaTaIlIH
COBPEMEHHOTO TEXHOJIOTUYECKOTO 000PYI0BaHUS 1 IPHOOPOB

OIIK-3.1 Mcnone3yer 3HaHUS rpad)naeckoro MOAENINPOBAHUS HHKCHEPHBIX 3aa4 JUIS BBITIOJHCHUS U YTCHHUS TEXHUUECKUX
gepTexe B IpodhecCHoHaIbHOM AesTeNbHOCTH

OIIK-3.2 Pa3pabatbIBaeT TEXHOJIOTHUECKHE MPOLIECCHI ¢ 00eCTIEUeHHEM BBICOKOTO YPOBHSI SHEProcOepe:KeHUs U UCTIONb30BaHU
HOBEHIIINX JOCTHIKEHUI TEXHUKHU

OIIK-3.3 IIpuMeHsieT 3HaHNS OCHOB CTPOUTENBCTBA 31aHHH ITPH 00OCHOBAHUH MIPOCKTHPOBOYHBIX PEIICHIH

OIIK-3.4 OcymecTBsieT 3KCIUTyaTaII0 COBPEMEHHOTO TEXHOJIOTHIECKOTO 000PYI0BAHUS

B pe3yJabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqamumﬁca JOJIKECH

3.1 |3nars:

3.1.1| - rpaduueckoe MOIEIMPOBAHIS MHKEHEPHBIX 3a/1a4 JUIS BBITOJHEHNS M YTCHUS] TEXHUIECKHIX YePTEeKEH B
po(heCCHOHANTBHOM e TeNbHOCTH;

3.1.2 | - TEXHOJIOTHYIECKHE TPOIIECCHI ¢ 0OECIICUCHHEM BEICOKOTO YPOBHS 3HEPIroCOSPEKEHNUS U HCIIOJIb30BAHMS HOBEHIITHX
JIOCTHIKEHUN TEXHUKHU,

3.1.3 [ - OCHOBBI CTPOUTENBCTBA 3AaHUIN IPU 0OOCHOBAHUY ITPOECKTHPOBOUHBIX PEIICHHH;

3.14]- 9KCIUTyaTalluh COBPEMEHHOI'O TEXHOJIOTUYCCKOI'O O60py}IOBaHI/I${.

3.2 | YMeTh:

3.2.1 | - rpadudecku MOAENIUPOBATH HHKCHEPHBIX 3a/1a4 JUIA BHIIIONHEHUS U YTCHUS TEXHUYECKUX uepTexeil B
po(hecCHOHaNBHON JesATEIbHOCTH;

3.2.2 | - obecrieunBaTh BHICOKUH YPOBEHb SHEProcOEPEeIKEHUS U UCTIONb30BaHMs HOBEHUIIIMX JOCTHXKEHUH TEXHUKH.

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

33.1]- MPUMCHCHU 3HAHHMI OCHOB CTPOUTCIILCTBA SIIaHI/Iﬁ npu 000CHOBaHUU MMPOCKTUPOBOYHBIX pe].lleHHﬁ;

33.2]- OKCIUTyaTallii COBPEMEHHOI'O TEXHOJIOTHYCCKOI'O 060py£[0BaHI/IH.

4. CTPYKTYPA U COJEP)KAHUE JUCLOUILIUMHBI (MOIY.JIS)

HaumeHnoBaHue pa3jeoB u TeM /BU] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHsaTHs/ Kype 107071 pakT. | moar.

Pazgen 1. O01mme nmoyokeHust

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

IIpuHLMIIBI aHaIHM3a U pacueTa MPoLEecCOB U OIIK-3.3 2122

arnmnaparos . OIIK-3.4

MopenupoBaHue H T0J00KE TPOIIECCOB U
annapaToB MUIIEBON TexHONoruu. /Jlex/




OCHOBHBIE CBOWCTBA MUIIEBHIX IPOAYKTOB U 4 OIIK-3.1 J1.1

CBIPBSL. OIIK-3.2 JI1.2J12.1

ITpuHIMIBI aHANK3a U pacyeTa IPOLECCOB U OIIK-3.3 0192

armnapaTos . OIIK-3.4

MonenupoBaHue 1 1oj100ue mpoueccoB u

anmapaToB MHIIEBON TexHooTHH. /J1ab/

OCHOBHBIE CBOICTBA MUIIEBLIX IPOJYKTOB U 10 OIIK-3.1 JI1.1 CobecemoBaHn
CBIPBSL. OIIK-3.2 JI1.2712.1 €, IOKJIaza Ha
IIpuHLUIIBI aHaTHM3a U pacueTa MPoLEecCOB U OIIK-3.3 2122 1a60PaTOPHBIX
armnaparos . OIIK-3.4 3aHITHSAX,
MopaenupoBaHue U OJO00HE MPOIIECCOB U TBOpUECKas
anmapaToB NHIIeBOH Texnonorun. /Cp/ pabota
Pa3gen 2. Mexannueckue npouecchbl

IIpouecce aApoOIeHUs U U3METbUSHHUS. 2 OIIK-3.1 JI1.1

TIpouieccer pe3anus. OIIK-3.2 JI1.2J12.1

ITpornecchl 00pabOTKU MUANIEBBIX MATEPUAIIOB OIIK-3.3 21032

JaBJIEHUEM. OIIK-3.4

IIpoueccr k1accuukanuu (COPTUPOBAHUS)

3epPHUCTBIX MaTEpPUAIOB.

/JTex/

TIponeccer ApoOIEHUS 1 U3METbUCHMUS. 2 OIIK-3.1 JI1.1

IIpouecce! pe3anus. OIIK-3.2 JI1.2J12.1

ITporiecchl 06pabOTKH MUIIEBBIX MATEPUATIOB OIIK-3.3 21

JIaBJIEHUEM. OIIK-3.4

IIpoueccr knaccuuranuu (COPTUPOBAHUS )

3€PHUCTBIX MaTEPUAIIOB.

/J1a6/

Iporecchl ApoOIICHHS U U3METBUCHUS. 2 OIIK-3.1 JI1.1 CobecenoBanu
IIponeccer pe3anusi. OIIK-3.2 JI1.2J12.1 e, I0KJIaa Ha
IIpoueccel 00pabOTKK MUIEBBIX MaTEPUATIOB OIIK-3.3 31 1a60PaTOPHBIX
JaBJIEHUEM. OIIK-3.4 3aHIATHAX,
IMponeccr! kiaccudukauu (COPTUPOBAHIS) TBOpUECKas
3epHHUCTHIX MaTEPHUAJIOB. pabota
/Cp/

Paznen 3. T'mapomMexaHuvecKue Mpoueccsl

TIporieccel nepeMenIMBaHus U CMEITUBAHUSI. 4 OIIK-3.1 JIT.1 IIpoGnemuas
[Ipoueccsl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.2J12.1 JIEKIUS
Knaccudukanus HeOZHOPOTHBIX CUCTEM. OIIK-3.3 21032

IIpoueccrl OTCTaMBaHUS M OCAXKACHHSL. OIIK-3.4

IMporeccrl HEHTPOOEKHOTO pa3/IeeHUs

HEOJHOPOIHBIX CHCTEM.

IIpoueccer GpuIbTpoOBaHMSL.

IIporecchl HEHTPOOEKHOTO (PUITBTPOBAHUSL.

TeopeTndeckne OCHOBHI pa3ieiIeHHs

00paTHBIM OCMOCOM U YABTpapUIbTPAIIHCH.

IIpoueccel pa3neneHus ra30BbIX

HEOJHOPOAHBIX CUCTEM.

/JTex/

IIponeccrl nepeMeIInBaHus U CMEITUBAHUS. 10 OIIK-3.1 JI1.1 VYueOHas
IIporeccel B CEBIO0KUKEHHOM CIIOE. OIIK-3.2 JI1.2J12.1 JTUCKYCCHS,
Kraccuduxanus HeOTHOPOTHBIX CHCTEM. OIIK-3.3 D1 52 TIOKIaJI,
ITponiecchl OTCTauBaHUS U OCAXKICHUS. OIIK-3.4 TBOpYECKas
IIpomecchl EHTPOOEKHOTO pa3ieeHUs] pabora.

HEOJHOPOJHBIX CUCTEM.

ITpowecchl GpUIbTPOBAHHS.

IIpomecch! IEHTPOOEKHOTO (PHITBTPOBAHUS.
Teopernueckue OCHOBBI pa3ieleHHs
00paTHBIM OCMOCOM H yIbTpaduiIbTpauei.
IIporecchl pas3aeNeHus ra30BbIX
HEOJHOPOIHBIX cucTeM. /J1ab/




IIponeccel nepeMerinBaHus U CMEIIUBAHUS. 16 OIIK-3.1 JI1.1 CobecenoBanu
[Iporuecchl B ICEBIOOKUKEHHOM CJIOE. OIIK-3.2 JI1.2J12.1 e, IOKJIaJ Ha
Kraccnguxaryst HeoTHOPOIHBIX CHCTEM. OIIK-3.3 0192 nabopaTopHBIX
IIponeccel OTCTavBaHUSA U OCAXKICHUS. OIIK-3.4 3aHATHAX,
IIpouecchl HEHTPOOEKHOTO pa3AeieHust TBOpYECKas
HEOJHOPOAHBIX CUCTEM. pabota
IIpomecce! GrIbTPOBAHMS.
IIpomecchl EHTPOOEKHOTO (PUITBTPOBAHUS.
TeopeTnueckre OCHOBBI pa3AeieHus
00paTHBIM OCMOCOM U YABTPapUIbTPAITHCH.
IIponeccel pa3neneHus ra30BbIX
HEOJHOPOAHBIX cucteM. /Cp/
Pazgen 4. Tensioo0MeHHbIe IPOLECCHI
OCHOBBI TeTJIONEpeIaYH. 2 OIIK-3.1 JI1.1 [Ipobnemuas
[Ipouiecchl HarpeBaHUs ¥ OXJIAKICHHUS. OIIK-3.2 JI1.2J12.1 JIEKIUS
OCHOBBI ACTEPU3ALMHU U CTEPUITHIALUH . OIIK-3.3 21022
IIpouecce! BeimapuBanusl. /Jlex/ OIIK-3.4
OCHOBBI TeTJIONEepeaadH. 4 OIIK-3.1 JI1.1
[Ipouecchl HarpeBaHUs U OXJIAKICHHUS. OIIK-3.2 JI1.2J12.1
OCHOBBI ACTEPU3ALUHU U CTEPUITHIAIUH . OIIK-3.3 21032
IIpouecce BeimapuBanusi. /J1a6/ OIIK-3.4
OCHOBBI TeTJIONEepeIadH. 14 OIIK-3.1 JI1.1 CobecenoBanun
[Ipouiecchl HarpeBaHUs U OXJIAKICHHUS. OIIK-3.2 JI1.2J12.1 e, IOKJIaJ Ha
OCHOBBI IaCTEPU3ALUH U CTEPUIU3ALIUY . OIIK-3.3 0192 nabopaTopHBIX
IIpoueccer Bemapusanus. /Cp/ OIIK-3.4 3aHATHSAX,
TBOpYECKas
pabota
Pazgen 5. MaccooOMeHHbIe IpoLecchl
OCHOBBI TEOPHH TIPOIIECCOB MaCCOOOMEHA. 2 OIIK-3.1 JIT.1 IIpoGnemuas
TIponeccer abcopOumy . OIIK-3.2 JI1.2712.1 JIEKIHS
IIpouecce agcopbuuu. OIIK-3.3 2132
IIporiecchl MEPEroHKU U PEKTU(DHKAIIHNH. OIIK-3.4
ITponeccsl cymku.
IIponeccel 3KCTpakuuu.
IIponeccel kpucTamIU3anuu U
pactBopenus. /Jlex/
OCHOBBI TEOPHH TIPOIIECCOB MacCOOOMEHa. 6 OIIK-3.1 JI1.1 Yuebnas
TIpoueccer abcopOumy . OIIK-3.2 JI1.2J12.1 JIICKYCCHS,
IIpoueccel agcopouuu. OIIK-3.3 D1 52 JIOKIAI,
ITporecchl MEPEroHKU U PEKTU(DUKAIIHH. OIIK-3.4 TBOpUECKas
IIpormeccer cymkw. pabora.
IIponeccel sKCTpaKLUu.
IIponeccsl KpucTaUIN3ALUH U
pactBopenws. /J1a6/
OCHOBBI TEOPHH TIPOIIECCOB MaCCOOOMEHa. 14 OIIK-3.1 JI1.1 CobecenoBanu
IIpoueccer abcopbuuy . OIIK-3.2 JI1.2712.1 e, JOKJIaja Ha
ITporieccrl amcopOUu. OIIK-3.3 21 J1a00paTOPHBIX
ITporecchl MEPEroHKU U PEKTUDUKAIIHH. OIIK-3.4 3aHSTHUSAX,
IIpomnecce cymkw. TBOpUECKas
IIpouecchl SKCTpaKLuy. pabota
IIponeccsl KpucTaUIN3ALUM U
pactBopenwst. /Cp/
Pa3nen 6. buoxumuyeckue npouecchl
OCHOBBI (hepMEHTAITUOHHBIX 2 OIIK-3.1 JI1.1
nporeccos /JIex/ OIIK-3.2 JI1.2712.1
OIIK-3.3 2122
OIIK-3.4
OCHOBBI (hepMEHTAITUOHHBIX 2 OIIK-3.1 JI1.1
npoueccos /J1ab/ OIIK-3.2 JI1.2J12.1
OIIK-3.3 22

OIIK-3.4




OcHOBBI (hepMeHTaIHOHHBIX Ipoueccos /Cp/ 6 10 OIIK-3.1 J1.1 0 0 CobecenoBanu
OIIK-3.2 JI1.2J12.1 e, IOKJIaJ Ha
OIIK-3.3 22 1a60PaTOPHBIX
OIlIK-3.4 3aHITHSX,
TBOpYECKast
pabora
Pazgen 7. KonTpoasb
/Ox3ameH/ 6 36 OIIK-3.1 J1.1 0 0
OIIK-3.2 JI1.2J12.1
OIIK-3.3
OIlK-3.4

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

He npexycmotpeno

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHY

OO1Me MOJIOKEHNS

1. Uro m3yqaercs B Kypce "IIpomeccs! u anmapatsl”. Kiaccudukarms 0CHOBHBIX IPOIECCOB MUIEBOI TEXHOJIOTHU.

2. ITpuHLIUMTBI aHANMHM3a U pacyeTa MPOILECCOB U ammaparoB. KuHeTHYeCcKHe 3aKOHOMEPHOCTH MpOLeccoB. JIBIKyIas cuia
npolecca.

3. OCHOBHBIE THIIBI IIPOLIECCOB U aIapaTOB, UX XapPaKTEPUCTHKU. XapaKTep paclpeieieHusl TEMIepaTyp B amlaparax
U7EaNbHOTO CMELIEHUS, UeaIbHOIO BEITECHEHUS B alnapaTaX IPOMEXKyTOYHOIO TUIA.

5. MogenupoBaHnue 1 Nofo6ue MpoLEeccOoB MUIIEBON MPOMBIILUIEHHOCTH. OCHOBHBIE METO/BI U3Y4EHUs IpoLeccoB. Bumpl

MOACIMPOBAaHUA. KOHCTaHTLI, HMHBApHAaHTBI 110)1061/19[. CI/IMHJ‘[CKCBI, KOMIIJIICKCHI HO}.‘[O6I/I$[.
MexaHuueckue mpoueccsl

I. [pouecc npobnenus. lllekoBeie U KOHYCHBIE IpoOuiaku. O6nacte npuMeHeHus. OCHOBHBIE XapaKTEPHUCTHUKH
anmnapartoB. KOHCTpYKIUS ¥ NPUHINIBI PaOOTHI.

2. Ipoueccs! npeccoBanms. O6macTs MpUMEHEHU. Buasl mpeccoBaHus.

3. OCHOBHBIE XapaKTEPUCTUKH IIpoIlecca. Y paBHEHHE paclpeneieHns AaBlIe HHUS IPECCOBAHUS.

4. IMponecc u3Menbyenusi. Bunsl pesanns. Tpu cirydas pezanns jie3Bu—eM. OCHOBHBIE (haKTOPBI, XapaKTEPHU3YIOLINE

HPOLIECC PE3AHUSL.
T'unpomexaHudeckue IpoLecchl

1. [Iponecc nepememuBanus. OCHOBHBIE XapaKTEpPUCTUKU Tpoliecca. Kpu—repuit MomHocTH. Pexxumbl nmepeMernBaHus.
OrmpezieneHre YacTOTHI Bpallle "HUSI MEIIAJIKH 10 rpaduueckoii 3aBucumoctu K=f(Re).

2. [ponecc ocaxxkaenus. MatepuanbHblii 6anaHc nporiecca. IhdeKTHBHOCTh pasueneHus. Pexumer ocaxaeHns. CKOpocTh
npouecca ocaxaeHus. dopmyna Ctokca.

3. IceBnooxmxenue. I'mapoanHamuka mpouecca. Kpusas nceBrookmke Husl. Bujabl peXXMMOB NCEBIO0OKHKEHHS.
OCHOBHBIE TEXHOJIOTHYECKHE TTAPAMETPHI TICEBI00KIKECHHSI.

4. OcaxeHue moJ IeHCTBHEM IeHTpoOexkHOH cunbl. OCHOBHBIE XapaKTe "PUCTHKH Iporiecca. CKOPOCTh OCaXICHUS B
LHEHTPOOEKHBIX YCTPOHCTBaAX.

5. dunpTpoBaHue MMOJ ASHCTBHEM LEHTPOOEXHOH cribl. OnpenelicHHe BeINYUHBI AABICHNS, JEHCTBYIO IIET0 Ha CTEHKY
OapabaHa.

6. MewmbpanHsle mpoueccs! pasaeneHus. OCHOBHbBIE XapaKTepPUCTUKU MeMOpaH, UX CBOWCTBA. YibTpaduibrparms. Cxema

paszeJIeHUs pacTBOpa 0OPaTHBIM OCMOCOM.
TermooOMeHHBIE IPOIIECCH

1. OCHOBHOE ypaBHEHHE TEIUIONEpeadi. TelronpoBOHOCTh, KOHBEK TS, TEIUIOBOe M3nydeHue. CBsa3p kodddunmenrta
Teronepeaayn ¢ ko3h(pHUIUEHTaAMHI TEIIOIPOBOIHOCTH U TEIUIOOTAAYH.

2. IMponecc oxnaxaenns. CrocoObl oxiaxaeHus. TeMTiepaTypHble XapaKTepUCTUKH XJIaIareHTOB M TEIIOHOCHTENCH.
3. CxeMa OIHOKOPITYCHOM BBIMAapHOW ycTaHOBKH. [IpmHIWN neficTBus. MaTepHaidbHBIN W TEIIIOBOW Oa—JIaHCHI.

4. OCHOBHBIE claraeMble OOIIEro pacxofa Iapa Ha BhINapUBaHME. TeopeTHUecKuil M yAelbHBIH pacxon mapa. Pacuer
OJJHOKOPITYCHOTO BBIIIAPHOTO arllapara: TeIuIoBasi Harpys3ka, Koo GHIUeHT Terionepe1a4yn Mpy BhIIapHUBAHUH.

5. MHoroxopnycHsle BbIIapHblEe YCTaHOBKU. Cxema M npuHUMI JeiicTBus. CxeMsbl BblapuBaHus. MaTepuanb—HbIH U

TEII0OBOH OalaHCHI MHOTOKOPITYCHOI! BRITTapHO# ycTaHOBKH. Koaddu—rueHT ncnapeHus n caMouCapeHusl.

MaccooOMeHHBIE TPOLIECCHI

L. CymHocTs mpoliecca Maccornepenaun. PaBHOBECHOE cocTOsHME cucTeMbl. Jlnarpamma paBHoBecus. PaGouast muHus
nporecca, ABHXKYIas CUila Mpo—iecca.

2. MacooTTaaua, MexaHu3M mpoiecca. OCHOBHOE ypaBHEHHE MaccooTAa4d. Kpurepun momobust Maccomepenayn.

3. Pacyer paboueii BBICOTHI aIapaToB CO CTYNEHYATHIM KOHTAKTOM: HJIe aJIbHBIN IIPOLIECC, peanbHbIH MpoLecc.

4. Paznenenne xunkux cmeceid. VmeanbHble, peanbHbIe KUIKAE CMECH. A3COTPOITHBIE CMECH. A3COTPOIHAs TOYKA.

5. CymHocTh mporecca pexrudukamyn. Cxema peKTH(PHUKAIIMOHHONW ycTa "HOBKHM. MaTepHabHBIN OalaHC peKTH(GHUKAIAN.
6. CymHocTtb npouecca abcopbuuu. 3akon ['enpu. MatepuansHbiii 6ananc mporecca abcopOuun. M3oTepmbl abcopOuum.
OrmpezieneHre ONTHMAIBHOTO YIEIBHOTO pacxona abcopOeHTa.

7. CymHoCTh mporecca aacopounu. Bumbl u xapaktepuctiuka ajcopOeHToB. MexaHu3M mporiecca. V3MeHeHue GpoHTa
agcopOmu.

8. (DOpMLI CBA3U BJIal'Md C MaTCpHaJIOM. Kunernka nmponecca CyHIKHU. MaTepI/IaﬂbHHﬁ M TEIIOBO# OallaHCHI CYHINJIKH.




9. CyIHOCTP Tmpoiiecca 3KCTpakuuu. [[pUHIUNIHANIbHAS CXeMa IKCTPaKIHyd. PaBHOBECHE B CHCTEMaX JKUIKOCTH -
*KuIKocTh. KoagduuuenT pacnpenenenus. TpeyronbHas Auarpamma.

10. CXeMBI 9KCTPaKIUH. OKCTPaKIHs B CHCTEME TBEPIOE TENO - )KUAKOCTh M BaAPHAHTHI MPOBEACHHS 3TOTO IIpoIlecca.
KoncTpykuust anmapaToB At IPOBEAECHUS SKCTPAKIIUHL.
1. CymHocTth npouecca Kpuctajummzanuu. CTaann TexHojgoruyeckoro npouecca. Cratuka npouecca. JluarpaMMel

COCTOSIHUS pacTBOPOB. CKOPOCTh KPUCTAILIH3AIMH U €€ U3MEHEHHE BO BpeMeHH. CriocoOBl KPUCTAIUTA3AIHH.
Buoxumuyeckue mpoueccsl.

1. Haznauenue u npuMeEHEHUE B MUIIEBOM MPOMBIIIJIECHHOCTH.
2. Kunernka u MaccooOMeH (hepMEHTAIMOHHBIX MPOIECCOB.
3. AmmapaTtypa ISl TPOBEICHUsI ITPOIeccoB (pepMeHTanny.

5.3. TemaTuka KypcoBbIX padoT (KypCcOBBIX POEKTOB)

He npexycmoTpeno

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

Beenenue

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

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

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

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

5. KakoBa xiaccuukarms nponeccoB MHUIIEBONW MPOMBIIIIEHHOCTH.

Omnpoc 2.

CBolicTBa BEILECTB

6. Ha xakue Tpu rpynmnsl MOXHO pa3feiIuTh CBOMCTBA BEIIECTB.

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

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

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

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

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

13. Kakumy BenMUMHAMU XapaKTEPU3YIOTCS CBITYYUE MPOAYKTBL.

14. UYro xapakTepusyeT MOPO3HOCTh CBOOOMHO HACHITAHHOTO MaTepHaia.

15. UYro xapakTepu3yeT CTEHEHb 3alOJHEHHS CBOOOIHO HACBHIIIAHHOTO MaTepHaa.

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

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

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

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

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

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

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

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

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

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

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

26. Kak cocraBnsieTcss MaTepranbHBIN OaaHC Tporiecca.

27. Kak cocraBnsieTcss sHepreTHUecKuii OamaHc mpoiecca.

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

32. B uewm 3akirouaercsa TeopeTHUECKUH IyTh MCCIENOBaHUS Ipoliecca.

33. B yem 3akirodaeTcst SKCIIEpUMEHTANBHBINA MyTh MCCIEAOBAaHUs Mpolecca

34, B dem 3akmrouaercss MOJETMPOBaHKE MpOLECCa.

35. Kaxkme momxHBI coOMIOnaThesl YCIOBHS OO0 (PU3MIECKUX MPOIIECCOB.

36. Uro Takoe KOHCTAHTBHI M WHBAPUAHTHI MOI00US.

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

38. HazoBuTe OCHOBHBIC KPUTEPHH MOIO0MS.

39. Uro xapakTepu3yeT OCHOBHOW KpUTEPHid MOI00us.

40. CoopmynupyiiTe TepByl0 T€OpeMy MOJ00HS.

41. ChopmMmynupyiiTe BTOPYIO TEOPEMY IMOI00MS.

42. ChopmynupyiiTe TPEeThIO TEOpEeMy MTOIOOHS.




43.
44,
45,

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

Ompoc 3. MexaHH4YeCKHE POIECCH

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

C Kakoil LeJIbl0 IPUMEHSETCsl U3MENbUCHUE TBEPIbIX MaTepHaioB?

Kakue THITBI H3MeNbYaroUX MaIIH IPUMEHSIOTCS B IIPOMBIIIIIEHHOCTH?

HazoBuTe OCHOBHBIE XapaKTEPUCTUKH JPOOIIIOK W MENbHHII.

INepeuncnute TpeOOBaHUS MPEABABIIEMbIE K H3MENbYAIONIIM MaIlHHAM.

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

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

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

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

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

KakoBa KOHCTpyKIMsS, MPUHINM ACHCTBUS U 00JIaCTh NPUMEHEHHS JIEe3UHTErpaTopoB?

KakoBa KOHCTpYKIMS, NPUHIMI ACHCTBUS U 001acTh NIPUMEHEHHS AUCMEMOPATOpOB?

Kaxkne MeTpHUIBI IPUMEHSIOTCS JUTS IpOOJIEHHs M IOMOoJIa 3epHa?

K xaxomy BHIy M3MEIBUCHUS OTHOCSTCS IIApOBHIC, BHOPAIIMOHHBIC METbHHUIIEI?

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

Kak Bnusier 4acrora BpalleHHs IIapOBOI MEIbHULBI HA CTEIEHb U3MEIbUCHHS.

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

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

OObsicHUTE TIOYEMY?

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

Jlnis 9ero pUMEHSIOT MPECcCOBaHME B MUIIEBOM MPOMBIIUICHHOCTH?

Kakoe o6opynoBaHue HCIIONB3YIOT MPU 00pabOTKE MPOIAYKTOB IIPECCOBAHHEM?

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

UYro Takoe ¢umbepa’?

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

Kakoe o6opymoBaHHe MPUMEHSIOT IS TOJXYICHHS SKCTPYAUPOBAHHBIX IHIIEBBIX IPOIYKTOB?

OnuiuTe yCTpORCTBO U MPUHLUI IEHCTBUS 3KCTPYyAEpA.

OnumuTe yCTpOUCTBO M MPUHLUN AEHCTBHS IPakMPOBOYHOTO TPaHYISTOpA.

Omnpoc 4. ['mapomMexaHHIeCKHe POIIECCHI

74.
75.
76.

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

EHTPOOCIKHBIX CHII?

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

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

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

KakoBa KOHCTpyKIHS, MPUHINT AEHCTBUS U 00JIaCTh MPHUMEHEHHUS NHKIOHA?

Kakue GUIbTpsl IPUMEHSIOT A OYHCTKH Ta30BBIX MMOTOKOB?

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

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

Kakne KOHCTPYKIUH 31eKTPO(UIBTPOB BaM U3BECTHBI?

Ompoc 5. TermnooOMeHHbIE TPOIIECCHI

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

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

Kakue BBl TENIOHOCUTENEH U METOJbl HATPEBaHMS MPUMEHSIOT B MMIIEBBIX IPOU3BOJCTBAX?

Jaiite KpaTKyr0 XapaKTepUCTUKY HACBIIIEHHOIO BOJSHOIO Mapa.

Kaxkue crnocoObl HarpeBaHHs HACBHIIIEHHBIM BOASHBIM MApOM IPUMEHSIOT B MHUILEBBIX POU3BOJCTBAX?

B udem cymHocTh crioco6a HarpeBaHUsl «OCTPBIM» MapoM?

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

W3 xaxoro ypaBHEHHS OIPEICISIOT PAcXOf TEIUIOHOCUTENS AJISl HArpeBaHUs?

B uem cymHoCTh crioco0a HarpeBaHUs «TITyXHUM» HapoMm?

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

Kaxkne criocoOpl HarpeBaHHs TOpsiYei BOJOH MPUMEHSIOT B ITUIIEBBIX NTPOM3BOACTBAX?

B kakux ciydasx NpPUMEHSIOT HarpeBaHUe IbIMOBBIMU Ta3aMu?

Kakue HeoCTaTKM MPUCYIIM HArpeBaHUIO JbIMOBBIMH Ta3zaMu?

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

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

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

B wem mpenMymiecTBa M HEJOCTATKH CIIOCO0A HATrPEBAHUS SNIEKTPHUECKIM TOKOM?

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




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

107. KakoBa cymHOCTE OMOXMMHYECKHX IIPOIIECCOB?

108. JUist IpOM3BOACTBA KAKHUX MPOTYKTOB MCHONB3YIOTCS OMOXHMUYECKHE IPOIECCHI?

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

110. KakoB npuHIMN neiicTBUsS caMOBCACHIBAIOIICHCS MEIIaIKH?

111. KakoBa cymHocTs mporecca abcopouuun?

112. Kaxkne cxemb! abcopOIuy NMPUMEHSIOT B TEXHHKE?

113. Kakne KOHCTPYKIMH abcopOepoOB MPUMEHSIOTCS B MPOMBIIIJICHHOCTH?

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

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

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

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

118. ITpn xakmx pexuMax MOTYT paboTaTh HacaJouHBIe abcopOepsI?

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

121. KakoBa KOHCTpYKIIMS KJIallaHHBIX Tapenok?

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

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

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

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

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

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

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

130. Kakne pa3HOBUAHOCTH MPOCTOI MEPErOHKU NPUMEHSIOTCS B IHINEBON MPOMBIIUICHHOCTH?

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

132. Kakoit crioco0 meperoHkd Ha3blBaeTcsi (GpaKIMOHHOW TEePEroHKOM?

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

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

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

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

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |Ilnakcun FO. M., Ipornecch! 1 ammapaThl MHIIEBBIX MPOU3BOACTB: YUCOHUK M.: KonocC, 2008 20
Mamnaxos H. H.,
Jlapun B. A.
JI1.2 | Kaseukuii I'. 1., [Iporneccs 1 anmapaThl MUIIEBBIX TEXHOJIOTHH: yIeOHUK M.: KonocC, 2013 | Dnektpon
Kacpsanenko B. I1. HbII
pecypc
6.1.2. JlononHUTE/IbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komnu-Bo
JI2.1 | AnekceesI. B, BupryansHsIit 1a00paTOpHEIH IpakTHKYM 10 Kypey "TIporieccht CII6.: Jlans, 2011 1
Bpunenko U. U., U aImapatsl IHUIIEBBIX IPOU3BOACTB": yueOHOE mocodue
Jlykun H. U.

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

D1 | MoCKOBCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET MUIIEBBIX MPOU3BOICTB MUHKCTEpCcTBa 00pa3oBaHus M Hayku Poccuiickoi
Oenepanuu.
Jlexuu no xypcam «IIporeccel 1 anmapathl MULIEBBIX IPOU3BOJICTB C OCHOBAMHU THIPABIUKM»

32 | DneKTpoHHBIE KHUTH IO NHIIEBOH IIPOMBIIILICHHOCTH

6.3.1 Ilepevyenn NporpaMMHOro odecrnevyeHust

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 Ilepevyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnekrpoHHas OMOTMOTEYHAS cuCcTeMa U3aTenbeTBa «Jlauby. [ToHOTEKCTOBaS ANIEKTpOHHAs OMOIHOTEKA.
VHnuBHIyanbHBIN HEOTpaHMYCHHBIH TOCTYN Yepe3 PUKCHPOBaHHEIN BHeIIHUH [P anpec akaneMun HeorpaHHYCHHOMY
KOJIMYECTBY MOJTB30BATENEH U3 TI000U TOUKH, B KOTOPOM MMeeTcs JOCTyI K cetr aTepHeT.http://e.lanbook.com

6.3.2.2 | OnexrpoHHas Oudanoreka Texandeckoro BY3a (OBC «KoncynpranT crynenTta). [lonHOTEKCTOBAS 3MEKTPOHHAS
O6nbnmoTexa. VHAMBUyaTbHBIM HEOTPAHWYEHHBIN JOCTYI Yepe3 (PUKCUpOBaHHBIN BHenrHUi [P agpec akagemun
HEOTpaHHUYEHHOMY KOJIMUYECTBY I0JIb30BaTeNIel U3 M000H TOUKHU, B KOTOPOIl nMeeTcst JOCTyH K ceTi VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.3 | DnextponHo-6ubaroTeuHas cucreMa ZNANIUM.COM. [TomHoTeKCTOBAs 3MeKTpoHHAs OubnnoTeka. MHIMBUYaTbHBII
HEOTpaHWYCHHBIN JTOCTYI Yepe3 PUKCUPOBaHHBII BHENIHUI [P ampec akaneMun HeOTpaHUICHHOMY KOJIMICCTBY
MIOJIb30BaTeNed 13 000 TOUKH, B KOTOPOI MMeeTcst JOCTyM Kk ceth MHTepHeT. http://znanium.com/

6.3.2.4 | DnexTponnas GubnmoTeunas cuctema «35C FOPAUT www.biblio-online.ruy». IToMHOTEKCTOBAS ATEKTPOHHAS
6ubmroTexa. MHIMBUIyanbHBII HEOTpaHHUECHHBIH TOCTYN Yepe3 (GUKCHPOBaHHBIN BHemHHUH [P anpec akagemun
HEOrpaHHYEHHOMY KOJIMYECTBY I10JIb30BaTeNeH U3 JIF000H TOYKH, B KOTOPOH nMeeTcs 10CTyn K ceti MHTepHer.
https://www.biblio-online.ru/

6.3.2.5 | OnekrponHslil neproguueckuii cnpaBoyHUK «Crucrema TAPAHT». [TonmHoTekcTOBBIN, 0OHOBISEMBIH. JlocTyn o
JIOKAJIbHOU CETH aKaJeMUU

6.3.2.6 | HanimonanbHast 3NeKTpoHHAs OnOmuoTeka. JIoCTyI MOCpeICTBOM UCIIONb30BaHus ceTh «HTepHeT» Ha 32 TepMHUHAIa
nocryma. https://H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)

Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh
VYuebnas aymuropus Jlocka yaeHHYecKasi HACTEHHAs TPeXdIeMeHTHas, cToJbI (15 miT.),
cTynbs (23 mr.), cTeHas (3 mT.), TpeHaAXKEPHO-THATHOCTHICKUIT
1-506 JIab komiuieke «KoHaAuIuoHep», TpeHa)KepHO-AUAarHOCTUUEKUI KOMILIEKC

«X0NOMIBHUKY», TECTOPACKaTOYHas MaluHa Imperia, GpuipTp
xoMOmHMpoBaHHEIH, Tecromec Fimar 7/S

YuebHast aynuTOpus Jlocka yaeHnYecKast HaCTeHHAs TpexdeMeHnTHas (1 mr.),
JEMOHCTPALHOHHOE 000pyI0BaHKe (3KPAH C ICKTPOIPUBOIOM
CEHA EcMaster Electric 180*180 (1 uit.), HOyrOyK, IpoOeKTOp) U
1-502 Jlex y4eOHO-HAITISTHbIE TTOCOOuSI, Kadenpa nekropa HacTtoibHast (1 miT.),
CTOJI y4eHHUECKUH 4-X MECTHBIM Ha MeTaJuToKapkace (26 miT.), CTyl
nioymsarkuii (1 mr.), ckameiika 4-x MeCTHas Ha MeTajiokapkace (25
IIIT.), HACTEHHBIE ITAKaTHl M CTeH B! (9 1IT.)

Y4eOHast aynuTopus Jlocka yaeHnYecKast HaCTeHHAs TpexdieMeHnTHas (1 mr.),
JEMOHCTPaLIMOHHOE 000pyIOBaHHE (FKPaH C EKTPOIPUBOAOM
CEHA EcMaster Electric 180*180 (1 wrT.), HOyTOYK, IPOEKTOP) U
1-500 CP y4eOHO-HAITISAHBIC TIOCOOUS, CTOJ TpenoaaBaTenbekuit (1 mr.),
kxadenapa nexTopa HactosbHas (1 MIT.), CTON yIeHNUECKHi 4-X
MECTHBIH Ha MeTaJutokapkace (26 mrt.), cTya noxymsirkuii (1 mr.),
ckaMmeiika 4-X MecTHasi Ha MeTaJIokapkace (27 mrT.)

IMomerenue Juist KommblorepHast TEXHHKA ¢ BO3MOXKHOCTBIO TTOIKIIIOYEHHS K CETH
caMocCTOosATebHON paboThl | "MHTepHeT" 1 0OecriedeHHeM IOCTyIa B AIEKTPOHHYIO
nH()OPMANMOHHO-00pa30BaTeNbHYIO cpeny opranu3anuu(19 mrr.),
ctodbl (17 1IT.), KOMIBIOTEPHBIN CTON 6-1 MECTHBIH (3 IIT.), CTYIbs
yaeHngeckue (34 mr.), crynbst /M (18 mT.), cremraxu ¢
nuTepatypoii, Buaeoysemmantens Optelec Wide Screen (1 mit.)
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8. METOMYECKHE YKA3AHUSA /UL OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHUIIJIMHBI (MOZAY JISA)

Metoanka n3ydeHus Kypca MpeIycMaTpUBaeT Haps Iy C JISKIUSIMA 1 1a00paTOPHBIMH 3aHATHIMH, OPTaHU3AIHIO CAMOCTOSTEIbHOM
paboTHI CTYIEHTOB, MPOBEACHUE KOHCYIbTAIMHA, OCYIIECTBICHUE TEKYILIETO U MPOMEKYTOUYHOTO ()OPM KOHTPOJIS.

CucTeMa 3HaHMH 1O TUCIMIUTHHE (GOPMHUPYETCS B XOJI€ ayAMTOPHBIX U BHEAYIUTOPHBIX (CAMOCTOSATENBHBIX) 3aHATHH. VICHOIb3ys
JICKIIMOHHBIA MaTepHal, yIeOHUKN U yIeOHbBIe TOCOOUS, TOTIOIHUTEIBHYIO IUTEPATYPY, IPOSBIISISI TBOPUCSCKHUI MOIX01, OaKkaIaBp
TOTOBHTCS K 1a0OpaTOPHBIM 3aHSATHIM, PACCMaTPUBas MX KaK MOTIOJTHEHHE, YIITyOJIeHUE, CHCTEMAaTU3AIIIO CBOUX TEOPETHUECKUX
3HAHUM.

Jl1st ocBOGHMS TUCHMITITUHBI CTY/IEHTaMH HE0OX0IUMO:

1. [locemaTh eKIMHU, HA KOTOPBIX B CKATOM U CUCTEMHOM BH/IE M3JIArat0TCsl OCHOBBI JUCHUITIIMHBL: JAOTCS OTPEAEICHUS
MOHATHUI, METOI0B, KOTOPBIE JOJDKHBI 3HATH CTYACHTHL. CTYICHTY Ba>KHO TIOHSTH, YTO JIEKIHUS €CTh CBOCOOpa3Hasi TBOpUECKas
(dhopMa caMocToATENbHOM PaboThl. Halo MbITaThCs CTaTh AKTHBHBIM COYYACTHUKOM JICKIIMU: yMaTh, CPABHUBATH H3BECTHOE C
BHOBb 0JTy4a€MbIMH 3HAHUSIMH, BOITH B JIOTHKY M3JI0)KEHUSI MaTepuaa JEKTOPOM, CIECIUTh 3a XOJIOM €T0 MBICJIEH, 3a ero
apryMeHTaluel, HaXOJUTh B Hel KaxKyIuecs BaM c1abocTi. Bo Bpemst JeKIIMU MOXKHO 33JaTh JIEKTOPY BOIPOC, )KENATENHHO B




MHChMEHHOI (hopme, YTOOBI HEe MeIIaTh U HE HApYIIATh JIOTHKU NPOoBeAeHuUs TeKiuy. Ciylnas JIeKIHUIo, cleayeT 3ahUKCHPOBATh
OCHOBHBIC UJICH, IIOJIOKEHHs1, 0000111eH s, BbIBOABL. PaboTa HaJl 3anMChIO JIEKIMH 3aBepiuaercs foMa. Ha cBexyto ronoBy (1moxa
eIIe JICKIUA B TaMsITH) HaJJ0 YTOYHHUTH TO, YTO 3aIMCaHO, 00OTaTHUTh 3aIIICh TEM, YTO HE YAaJI0Ch 3a()MKCHPOBATH B XOJIC JIEKIIHH,
3amucaTh B BHJE BOIIPOCOB TO, YTO HAJO MPOSICHUTH, 10 KOHI[A TOHATH. BakHO cOOTHECTH MaTepuall ICKIUH ¢ TeMOH yaeOHOI
HPOrpaMMBI M YCTaHOBHTb, KAKHE €€ BOIIPOCH! HAIIUTH OCBEIICHUE B POCIYIIaHHON JieKiuu. Torna nonesHo obpamarbes U K
yaeOHuKy. JIekiys 1 yd4eOHUK He 3aMEHSIIOT, a JIOMOJIHSIOT APYT JpyTa.

2. ITocemaTs 1abOpaTOpHBIE 3aHATHSA, K KOTOPBIM CJIIyeT TOTOBUTHCS W aKTUBHO Ha HUX paboTaTh. 3amaHne K JJabopaTOpHOMY
3aHATUIO BBIAACT MpenoiaBaTellsb. 3ajaHie BKIIOYaeT B ce0s OCHOBHBIE BOIIPOCHL, TECTHI AT CAMOCTOSATEIBHON paboThI,
auTepatypy. JlabopaTopHble 3aHATHS HAYMHAIOTCS C BCTYIIUTEIBLHOTO CJIOBA IIPEIOJaBaTeNsl, B KOTOPOM Ha3bIBAIOTCS LENb, 3aJa41
¥ BOTIPOCHI 3aHATHA. B mpomecce mpoBeneHus 3aHsATHI MperoaBaTellb 3a/1aeT OCHOBHEIE M JOTIOTHUTEIFHBIC BOIIPOCHL, OpraHU3yeT
ux obcyxnenne. Ha 1abopaTOpHBIX 3aHATHSAX pa30UpaIOTCsS TECTOBBIC 3a0aHUS U 3aJaHNS, BEITAHHBIC AJIS1 CAMOCTOSATEIFHON
PaboTBhI, 3aCIYIINBAIOTCS pedepaTUBHBIC BRICTYIUIEHNS. CTyIEHTBI, IPOIYCTUBLINE 3aHATHE, UM HE MOATOTOBUBILHECS K HEMY,
NPUITIANIAIOTCS HAa KOHCY/IBTALMIO K TIpenoaaBarento. JlabopaTtopHoe 3aHATHE 3aKaHINBAETCS MOJBEICHUEM HTOTOB: BBIBOJAAMH I10
TEMe W BBICTaBJICHHEM OICHOK.

3. CucreMaTH4ecKy 3aHUMAThLCS CAMOCTOATENbHON paboTOH, KOTOpas BKIIFOYAET B ce0s H3ydeHHEe MaTepHaIoB yIeOHUKOB U CTaTeH
U3 Hay4HOH JIMTEPaTyphl, pElICHNE 3aa4. 3aaHus Ul CAMOCTOSITENIbHON PaOOThI BHIIAIOTCS IIPETIOJaBATENICM.

4. ITon pyKOBOJCTBOM HPENOAABATENsI 3aHIMAThCS HAYIHO-HCCIIEI0BATENBCKOI paboTOl, UTO MpeIonaraeT BEICTYIUICHHS C
JOKJIaJJaM{ Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHIUAX U MyOJIMKANIO TE3NCOB U CTaTel 10 UX pe3y/IbTaTaM.

5. IIpy BO3HHUKAIOMIMX 3aTPYAHEHUSX PH OCBOCHUM JMCLIMILIHHBI, 1715 HEYCIIEBAIOIUX CTYJICHTOB U CTY/ICHTOB, HE MOCEIIAIOMINX
3aHSTHS, IPOBOJISITCS SKECHEACIbHBIE KOHCYIBTAIINN, HA KOTOPBIC NPHUITIAIIAIOTCS HEYCIIECBAIOIINE CTYICHTEI, 4 TAKKE CTY/ICHTEI,
HCIIBITHIBAIOIINE TOTPEOHOCTH B ITOMOIITH NPETIONaBATEIIS TP U3YUCHUH AUCIUTUIIHEL

IIPUJIOXEHUA




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



