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YUEBHO-METOJUYECKU KOMIIJIEKC JACHUILINHBI
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Hanpasnenne noarorosku 19.03.01 bruorexuosorus
O6pasosarenbHas nporpamma «IIumepas GMOTEXHOIOTHS»
@®opma IOArOTOBKU OYHAs

[I1xoa GHOMETUIIHHEI

Kadenpa 6GuorexHonoruu 1 GpyHKIMOHATBHOTO IHTAHUS
Kype _2_, cemectp _4 _

Jlexuuu —_36_ gac.

ITpakTHYecKHe 3aHATUS —_-_4Yac.

JlaGopaTopHsle paboTsl —_36_ yac.

B TOM uHclIe ¢ ucnosnbp3oBanueM MAO nek. 18 /mp. /nab. 18 yac.
CamocrosTenbHas padora— _108_ gac.

Bcero yaco —_180 uac.

Bcero yacoB ayfuTOpHO# Harpy3ku — _72__ 4ac.
KouTtpoJbHbie paboThI — HE NPEeTyCMOTPEHEI

3ayer — _-_cemecTp

Dk3aMeH — 4 cemecTp

VueOGHO-METOAMYECKHIT KOMIUIEKC COCTaBJIEH B COOTBETCTBHH C TpeOOBaHHAMH
06pa3oBaTebHOTO CTAHIAPTA, CAMOCTOSATENLHO ycTaHapnuBaeMoro JIBOY, yTBepikaeHHOro
npukazom pexkropa ot 07.07.2015 Ne 12-13-1282.

PaGouas mnporpamma o0cCykaeHa Ha 3acefaHm Kapeapel buorexnomornn  u
¢ynKuHOHATBHOTO NUTaHusl, 1poToko Ne 10 ot «11» urons 2015 T.

3apenyromuii (ast) kapenpoit Kamenuk T.K.
Cocrasutens (1):Connnes B.JL.



AHHOTALIA
y4eOHO-METOIMUECKOTO KOMIUIEKCA TUCIUILTUHBI
«IIportieccel u anmaparsbl OMOTEXHOJIOTHH
Hanpasnenue noaroroBku: 19.03.01 buorexHosorus
O6pa3zoBatenbHas nporpamma: «llumeBas OMOTEXHOIOT U

Y4eOHO-METONNYECKUI KOMIUIEKC AucuuIuinHbl «lIporeccsl u ammapatsl
OMOTEXHOJIOTUM» pa3paboTaH Jid CTYJEHTOB 2  Kypca IO HalpaBJICHUIO
19.03.01 «buorexnonorus» npodpuib moAroToBku «lluieBas GMOTEXHOIOTHSI» B
cootBeTcTBHE ¢ TpeboBaHussMu OC BO no jaHHOMY HanpaBiIeHHUIO U MOJO0KEHUEM
00 y4eOHO-METOJANYECKUX KOMIUIEKCaX AUCLUUIUIMH 00pa30BaTENlbHBIX MPOrpamMM
BBICIIIET0 TTPOeCCUOHATILHOTO 00pa3oBaHusl (YTBEPKACHO MPUKA30M H.0. pEKTOpa
JAB®Y ot 17.04.2012 Ne 12-13-87).

Huciunnunna «IIporeccsl M annmapaTsl OMOTEXHOJIOTHH» BXOAHUT B 0a30BYIO
4acTh y4E€OHOr0 IJIaHa.

OOwast TpyAOEMKOCTh OCBOEHHUSI JUCHMIUIMHBI cocTaBisier 180  wyacos.
Y4eOHbIM MJIJAaHOM NPEAYCMOTPEHbl JEeKUHOHHbIE 3aHsaTHs (36 4acos),
nabopatopubie 3aHstus (36 yacoB), mpaktudeckue 3aHsaTus (0 yacon),
camocTtosaTenbHas pabora ctynenrta (108 wac). JucnumnimHa peanusyercs Ha 2
Kypce B __4 cemectpe.

CopeprkaHre JUCUUIUIMHBI OXBATHIBAET CIAEAYIOIIHUI KPYT BOIIPOCOB:

- OCHOBBI POTEKAHUS TEXHOJIOTHUECKHUX MPOLIECCOB OMOTEXHOJIOTUH;

- Kiaccudukanus, Ha3Hau€HUE U 00JacTb MPUMEHEHHS] COBPEMEHHbIX
anmnapaToB B OTAEIbHBIX TEXHOJIOTHYECKUX Mpolieccax OMOTEXHOJIOTUY;

- METOAbl  PAcCyYeTOB TEXHOJOTMYECKUX TMPOIECCOB U  alapaToB
OMOTEXHOJIOTHH,

Hucuunnuna «lIpoueccbl U anmapatbl OMOTEXHOJOTHU» JIOTUYECKU H
CoJlep KaTelIbHO CBSI3aHA C TaKUMHU KypcaMu, Kak «Puznka», « OCHOBBI 00I1IeH U
OpraHuyecKkoi Xxumum», «OCHOBBI OMOTEXHOJIOTUN» U JIP.

JucuunnuHa  HampaBieHa Ha — (oOpMHpOBaHHE  NPO(ecCHOHATBHBIX
KOMITETCHIUH.

Y4eOHO-METOAUYECKHUI KOMIUIEKC BKJIFOYAET B CEOS:



— pabouyro mporpaMmy y4eOHON TUCHUTIIMHEI;
— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuatomuxcs (mpuioxxenue 1);

— (OH/I OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

K.1.H., 1o1ieHT
Kadeapbl OUOTEXHOJIOTUN

U (YHKIMOHATIBLHOTO MTUTaHUS B.JI. ConHueB

3aBenyromuii kadeapoun
OMOTEXHOJIOTHHI

¥ (YHKIMOHATIBHOTO MUTaHUS T.K. Kanenuk
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Kypc 2 cemectp 4

nexuuu 36 vac.

IpaKTUYECKHe 3aHATH - 9ac.

nabopaTopHble paboThl — 36 yac.

B TOM uHcJIe ¢ ucrnoias3oBanueM MAO nek. 18 /mp. /1a6. 18 gac.
BCEro 4acoB ayJAUTOPHON Harpy3ku 72 dac.

B TOM 4HcJIe ¢ ucrnonb3oBanneM MAO 36 gac.
camocrosTenbHas padora 108 gac.

B TOM YHCJIE Ha [TOJrOTOBKY K 3K3aMmeHy — 36 Jac.
KOHTPOJIbHBIE paboThI (KOJIHYECTBO)

KypcoBasi paboTa / KypcoBO# IIPOEKT - CEMECTP
3a4eT - CEMECTP

9K3aMeH — 4 ceMecTp

PaGouasi mporpamMma COCTaBJI€Ha B COOTBETCTBHU C TpeGOBaHHAMH 00pa3oBaTEIbHOIO
CTaH/apTa, CaMOCTOSTEIBHO ycTaHaBiuBaeMoro JIBOY, yTBep)kI€HHOTO IPUKa3oM PEKTOpa OT
07.07.2015 Ne 12-13-1282

PaGowas mnporpamMa ofOcyxaeHa Ha 3aceJaHuH Kadenapsl buorexHonoruu u
(GyHKIHOHATBHOrO MHTaHus, mpoTokoa Ne 10 ot «11» uions 2015 1.

3asenyromuii (ast) kadenpoit _T.K. Kanenuk

CocraBurens (u): Connues B.JL.
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: Processes and devices of biotechnology

Basic (variable) part of Block, 5 credits

Instructor: Solntsev V.D.

At the beginning of the course a student should be able to:

-ability to creatively perceive and use the achievements of science,
technology in the professional field in accordance with the needs of regional and
global labor market;

-the ability to use modern methods and technologies (including information)
in professional activities.

Learning outcomes:

PC-2 ability to implement and manage biotechnological processes;

PC-13 ability to participate in the development of technological projects in
the team of authors;

PC-14 willingness to use modern computer-aided design systems.

Course description: The course is aimed at expanding and deepening
knowledge about the scientific basis and technological processes of biotechnology.
The study of the classification, purpose, principle of operation and device devices
in individual technological processes of biotechnology. Mastering the methods of
calculation of technological processes and biotechnology apparatus.

Main course literature:

1. Bredikhin, S.A. Processes and devices of food technology / S.A.
Bredikhin, A.S. Bredikhin, V.G. Zhukov, Yu.V. Kosmodemyansky, A.O.
Yakushev. - M .. Publishing House Lan, 2014. - 544 p. - Access mode:
https://e.lanbook.com/book/50164#book _name



https://e.lanbook.com/book/50164#book_name

2. Zhukov, V. I. Processes and apparatuses for food production [Electronic
resource]: study guide / V. I. Zhukov. - Electron. text data. - Novosibirsk:
Novosibirsk State Technical University, 2013. - 188 p. - 978-5-7782-2403-2. -
Access mode: http://www.iprbookshop.ru/45150.html

3. Zhistin, E.A. Processes and devices of food production / E.A. Zhistin,
V.A. Aurors. - Penza: Penza State Technological University, 2011. - 32 p. - Access
mode: https://e.lanbook.com/book/62637#authors

4. Alekseev, G.V. Virtual laboratory workshop for the course "Processes

and devices of food production” / G.V. Alekseev, I.I. Bridenko, N.I. Lukin. -
Publishing House Lan, 2011. - 144 p. - Access mode:
https://e.lanbook.com/book/4121#authors

5. Romankov, P. G. Methods for calculating the processes and devices of

chemical technology (examples and tasks) [Electronic resource]: a manual for
universities / P. G. Romankov, V. F. Frolov, O. M. Flisyuk. - Electron. text data. -
SPb .: KHIMIZDAT, 2017. - 544 p. - 978-5-93808-290-8. - Access mode:
http://www.iprbookshop.ru/67350.html

Form of final knowledge control: exam


http://www.iprbookshop.ru/45150.html
https://e.lanbook.com/book/62637#authors
https://e.lanbook.com/book/4121#authors
http://www.iprbookshop.ru/67350.html

AHHOTALIASA KYPCA ITPOI'PAMMbI YYEBHOM JJUCHUATLINHBI

Jucuumiuna «IIpoiieccel u anmapatsl OMOTEXHOJIOTHUHY BKIIIOYEHA B COCTaB
BapuaTUBHOM dYactu paucuuiuivH b1.b.15 mukina ocHoBHOW 00pa3oBaTelbHOM
nporpaMMmbl TOATOTOBKM OakayiaBpoB HampasieHust 19.03.01 cnenuanuzanuu
«ITumeBast OMOTEXHOIOTHS.

Jucnuminnaa «IIporiecchl U amnmapatbl OMOTEXHOJIOTUHY» BXOJIUT B 0a30BYIO
4acTh Y4E€OHOIO IJIaHa.

OO6mast TpyJI0€MKOCTh OCBOCHHUS JUCHMIUIMHBI COCTABIISET MSATh 3a4€THBIX
enunmil (180 akameMHUeCKHX YacoB).

OcBoeHME TUCHUIUIMHBI OCYIIECTBIISICTCS MApaJJIEIbHO U TECHO CBSI3aHO C
n3ydyeHneMm AucturuinH: «dusnka», « OCHOBBI OOIIEH U OPraHUYCCKOW XUMUK,
«OCHOBBI OMOTEXHOJIOTUI» U JIP.

Lenvro uzyuenus oucyuniunsl OBIAJEHUE CTYJICHTAMU 3HAHMSAMU HAyYHBIX
M TPAKTUYECKUX  OCHOB  MPOTEKAHUS  TEXHOJOTMYECKHUX  IPOIECCOB
OMOTEXHOJOTUM, W TPUMEHEHHS COBPEMEHHBIX allapatoB B  OTACJIbHBIX
TEXHOJOTHYECKHUX Mpolieccax OMOTEXHOJIOTHH.

3adauu oucyuniumbl:

— PACIIMPHUTh M YIIIYOUTh 3HAHUS O HAYYHBIX OCHOBAX M TEXHOJIOTHYECKHUX
nporieccax OMOTEeXHOJIOTHH;

— U3y4YeHue KiacCu(pUKalUM, Ha3HAYEHUs, MPUHLIMUNA JICUCTBUA U
YCTpPOMCTBAa  ammapatoB B  OTIAEIAbHBIX  TEXHOJOTHMYECKHUX  Ipolieccax
OMOTEXHOJIOTHH;

— OBJIQJICHUE METOJJaMH PACUETOB TEXHOJIOTMYECKUX TMPOLECCOB U
arnmapaToB OMOTEXHOJOTHH.

Jns  ycnemHoro wu3ydeHuss aucuuiuimHbel  «lIpomecchl u  anmapatsl
OMOTEXHOJOTUM» Y OOYYaloIUXCS JOJKHBI OBITh CHOPMHUPOBAHBI CIICAYIOIINE
MpeBapUTEIbHbIC KOMIIETEHIINH:

[TK-2 cnocoGHOCTHIO K peain3aIiui U YIpaBiICHUI0 OMOTEXHOJIOTHUYECKUMHU

MIPOIIECCAMH;



[1K-13 CIIOCOOHOCTHIO K peanu3anuu " yIPABIICHUIO
OMOTEXHOJIOTHYECKUMU TIPOIECCAMH;

[1K-14 TOTOBHOCTBIO MCIIOJIb30BaTh COBPEMCHHBIC CHUCTEMBI
aBTOMATH3WPOBAHHOTO MTPOSKTHPOBAHHSI.

B pesynbraTe W3ydeHUs JAHHOW JUCIHMIUIMHBI Yy  OOYYarol[UXCs

dbopMupyIOTCA CAeAyIOMNe MPOPECCUOHATBHBIE AIEMEHTbl KOMIIETEHIIUN

Koa u Itanbl GOpMHPOBAHUSA KOMIIETEHIINMHU
dopmyaupoBka
KOMIIeTeHIHH
[TK-2 CHOCOOHOCTh K | 3HaeT obmue TEOPETUUECKUE 3aKOHOMEPHOCTHU
peanu3aluy U yIpaBICHHUIO THJIPOMEXaHNYECKHUX, TEIJI0-MacCOOOMEHHBIX
OMOTEXHOJIOTHYECKUMU MPOLECCOB
lporeccamMmn VwMmeer [PUMEHSATh CIIPABOYHBIE, pacueTHbIe u
SKCIIEPUMEHTAaJIbHbIC JaHHbIE 1o
TEIUNIO(U3NIECKAM CBOMCTBAM BEIIECTB M UX
M3MEHEHUSIM

Brnaneer HaBbIKaMU pa6OTBI CO cnpaBquoﬁ U TEXHUYECKOU

JUTEPATYpPOU
ITK-13 CIIOCOOHOCTRIO | 3HaeT Ha3HAYCHHE, 00J1aCcTh MIPUMCHCHUS,
y4acTBOBaTh B pa3paboTKe KIacCH(MKALMIO COBPEMEHHBIX  alllapaToB B
TEXHOJIOTUYECKHX MPOEKTOB OT/IENBHBIX TEXHOJIOTHIECKUX nporeccax
B COCTaBe€  aBTOPCKOTO OMOTEXHOJIOTHH
KOJUICKTHBA VYmeer BBLIOMPATH ONTHMAIBHBIE  TEXHOJIOTHYECKUE
PEXMMBI M HauOOlee PpAlMOHANLHBIE  THUIIBI
aInmaparos
Bnageer | MeTogaMM  NPOCTBIX ~ PacyeToB  I1apaMeTPOB
OMOTEXHOJIOTHYECKHUX TIPOLIECCOB M 000PYI0BAHHUS
[K-14 TOTOBHOCTH | 3HaeT Hay4HbIE OCHOBBI MPOTEKAHMS TEXHOJOTMYECKHX
HCIIOJIB30BATh IPOLIECCOB
COBPCMCHHBIC CUCTEMBL | yyreer BBIOMPATh ¥ MPOEKTUPOBATH OT/EILHBIE ANIapaThl
4BTOMAaTH3NPOBAaHHOI'O B TEXHOJIOTHYECKON JIMHUM, @ TAKXKE TIOATBEPKIATH
HPOCKTHPOBAHMA pacyeTaMu PaBUIILHOCTD BHIOPAHHOTO PELIEHUS
Bnageer | Merogamu pac4eToB HECTALMOHAPHBIX
TEXHOJIOTUYECKMX MPOLIECCOB OMOTEXHONOTUH H
IPOYHOCTHBIX ~ Pacde€ToB  COOTBETCTBYIOIIUX
arnmaparos

Jlnst hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIUTIIMHBI
«IIpoueccel u anmapatbl OMOTEXHOJOTUM» MPUMEHSIIOTCS CICAYIOIIUE METOJbI
aAKTUBHOTO/ HHTEPAKTHBHOTO OOyUCHHUS:

- HpO6JI€MHBI€ JCKIHHU,



- IEKINH — KOH(EepeHInu;

- JIEKLIMH MPE3CHTALINH;

- IPOEKTHBIE METOAMKH,

- TECTOBBIE 3aJJaHU;

- 3JIEMEHTHI HAYYHO-UCCIIE0BATEIbCKON pabOTHI;

- meroasl [T — mpuMeHeHue KOMIIBIOTEpOB A Joctyna K IHTepHeT-
pecypcaM, HCHOJb30BaHHE OOYYAIONIMX MPOrpaMM C LEJbI0 PacIIMpPEHUs
MH(POPMAILIMOHHOTO TOJIs, MOBBILIEHHS CKOPOCTH O0OpabOTKM U Iepenayu
uH(popmanuu, obecnedeHus: ynoOcTBa MNpeoOpa3oBaHUs U CTPYKTYPUPOBAHHMS
uH(popmauu Uil TpaHcQopMalMu €€ B 3HAHHWE (HUCIOJIb3YIOTCA Ha 3aHATHUSX B
(dopMe FIIEKTPOHHBIX IPE3CHTALMN JEKIUH, U T.1.);

- npo0sieMHOe 00y4YeHHE — CTUMYJIMPOBAHUE CTYAEHTOB K CaMOCTOATEIbHON
«100bIue» 3HAHUM, HEOOXOUMBIX JJIsl PELICHUs] KOHKPETHOM MPOOIeMBbl;

- orepeXkarollas caMoCTOsITeNIbHas paboTa — M3YYEHHE CTYJEHTaMH HOBOTO
MaTepuaa 0 ero U3J0KEeHHs MIPEenoJaBaTesieM Ha JICKIUU U IPYTUX ayJUTOPHBIX
3aHATUSX;

- J1abopaTopHbIE HUCCIAEAOBaHUS Ha coBpeMeHHOM obopynoBanuu MHMUL] c

JAJIbHENIIEH UHTEPITPETALIMEN TTOJTYYEHHBIX JAHHBIX.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOMN YACTHU KYPCA
JleknnoHHbIe 3aHATHA 36 yac

Tema 1. OcHoBHbIe mnoJOKeHMs u 3agauMm Kypca «IIpomeccsr u
annaparbl OHOTEXHOJIOTHI - 2 Yac

[Ipeamer u 3amaum nucuuruinHbl. Kiaccudukanus OCHOBHBIX MPOIECCOB
ouorexHosoruu. [loHsTHE O NBMXKYIIIEH CUIIE TTpoliecca.

Tema 2. Jleknusi-npedentauusi (MAQO) OcHOBHBbIe 3aKOHOMEPHOCTH
NMPOTEKAHUS NMPOLECCOB OMOTEXHOJI0TUM — 4 Yaca

TpeOoBanus, TpeabABIIEMbIE K MalllMHaM M anmapataM. TpeOoBaHwus,

NpCaAbABILICMBIC K MaATCpraliaM. OCHOBHBIE THUIIBI npouecCCoOB M aImapaToB.



HaydHble OCHOBBI IpOTEKaHWs MpoleccoB. [IpyHIMI ONTUMHU3ALMHM MPOLIECCOB.
OCHOBBI MOJICTTUPOBAHMS TIPOLIECCOB U aIMapaToB. Teopust moao0usl.

Tema 3. Mexannueckue npouecchl — 6 4yacon

N3menpuenne. Teopernueckue OCHOBBI HM3MeNbUeHMS. KOHCTpyKUIMH U
paboTa OCHOBHBIX THUIOB H3Menbyaronmx MamuH. [Ipoiieccsl copTUpoBaHMSL.
Knaccudukanusa cmnocoboB copTHpOBaHUA. AMNMapaTbl HJs COPTUPOBAHUSL.
[Tpomeccrl 06paboTkn MaTepuaiioB AaBieHHEeM (mpeccoBanue). Kmaccudukarms
MPOILIECCOB  MpeccoBaHUsA. OrTxkaTthe KUAKOCTA U3 TBEPAOTrO Marepuala.
dopMOBaHHE IIACTUYECKOTO MaTepuana. YIUJIOTHEHHE ChIIy4Yero marepuana
OpUKETHUPOBAaHUE, TPAHYJIHPOBAHUE.

Tema 4. Jleknusi-npesenranus (MAQO) I'mapomexaHudecKue MpPoIecCh
— 6 yacoB

Bunel HeonHopoaHbix cucteMm. Knaccudukaius mpoleccoB pas3aeiacHHs.
Ocaxnenue (OTcTaWBaHWE) NOJA JAEUCTBUEM CHIIBI TOKECTH. OcaxaeHUe oA
JNEUCTBUEM UEHTPOOEKHOW Cuibl. Amnmaparbl A OTCTaWBAaHUS U OCAKICHUS.
[Tpouieccol punbrpoBanus. O6mme cBeaeHus. Tunsl puabTpoBanus. Buasl GuibT-
pytorux  neperopogok. OOopynoBanue s GuUAbTpoBaHUS.  DUIBTPHIL
[Hentpudyru. MemOpanHble mporecchl. TeopeThyeckue OCHOBBI Ipolecca
pasfielieHusT Ha TOJYNPOHUIAEMbIX MeMOpaHax. XapaKTepUCTHKa MeMOpaH.
MeMOpaHHbI€ arnmapaThl.

Tema 5. Jlekuusi-npezentanus (MAO) TennooOMeHHbIe npouecchl — 6
4acos

Teopust TermmooOMmena. Kiaccudukaius TEIIOBBIX IPOIECCOB W BB
TerioHocuteneid. Harpepanue u oxnaxkaenue. OCHOBBI Temuionepeaadu. Tero-
npoBOJHOCTh. KOHBEKIIMSI U KOHBEKTUBHBIM OOMEH. TennooOMeHHBIE aIapaThl.
Knaccudukanus TernmooOMEHHBIX ammapaToB, THIBl KOHCTPYKIIUA W METOIUKU
pacuéra TEMIOOOMEHHBIX amnmaparoB. BrelapuBaHWe W BBIIAPHBIC alllapaThl.
Crnioco0OnI BeImapuBaHusl. BeimapHsie anmapaTsl

Tema 6. MaccooOMeHHbIE TPOLIECCHI — 8 YACOB



Knaccudukanus mnpomeccoB Maccomepenaud. (OCHOBHOE ypaBHEHHE
Maccorepenayu. Mexanusm mpoiiecca Maccorepenayu. Pacuetsl MaccooOMEHHBIX
anmnaparos. MaccooOMeHHbIe anmnaparsl. CopOuuoHHbIe IIPOLIECCHI.
Knaccudukanuss copOUuoHHBIX mpoieccoB. lleperonka u  peKTH(PHUKAIUS.
Teopernueckne OCHOBBI mpoueccoB. IIpocras u cinoxHas mneperoHka. Pexru-
(uKauMOHHBIE anmapaTbl. DKCTpAKIUs MeToibl SKCTpaKUU. DKCTPArupoOBaHUE B
cucteMe «TBepaoe TETO—KUIKOCTb». OKCTPAKUUS B CHUCTEME <(GKUIKOCTh—
KUAKOCTBY. JKCTpakTophl. Cynika. @opMel ¢Bs3u Biaru ¢ marepuainom. [Iponecc
cymkd. CrnocoObl CylIKH, peaqu3yeMbl B cymmikax. Kiaccudukanus CyIIMiIoK.
OcHoBHbIe TuIbI cymmiok. Kpucramnmzanusa u pactBopenue. OOlue cBeIEHUs.
Crnioco6s! kpuctauzanuu. Kpucranuzatopsl. PacTBopenue — o01ue noHsaTus

Tema 7. buoxumunuyeckue npoueccbl. OCHOBHbBIE OJI0KeHUA — 4 yaca

OcHoBuble TOHATHS. DepMeHTaTHBHBIE peakuuu. CBOMCTBO (PEPMEHTOB.
Posib MMKpOOpPraHM3MOB B TEXHOJOTMHM MHHUILEBBIX Mpou3BoAcTB. OOOpynoBaHME
st pepmentauuu  (pepmentaropbl). McTtouHukn WHQEKIUMU W JOe3UH(EKUHUU.

[TacTepusanus u crepunuszanms. TeopeTuuecKkre OCHOBBI IPOLIECCOB.

Il. CTPYKTYPA W COJIEPJKAHUE NPAKTUYECKOH YACTH

KYPCA
JlaGoparopHsbie padoTsl (36 yac)

JlaGopaTopnasi padora 1. UccienoBaHue mpoueccoB HM3MelbYeHUS B
IIAPOBOI1 MeJIbHULE — 4 yaca

Llenv pabomwsi: O3HAKOMUTBCS C METOJAMH M TEOpUEHd H3METbYEHUS
TBEPJIbIX MAaTEPUATIOB.

3amaun: M3yuuTh KOHCTPYKIMIO IIIAPOBOM  MENBHHUIBI, PAacCUUTATh
napamMeTpbl XapaKTepU3yoImue padoTy METbHUIIBI.

Jlureparypa:

1 AmunoB M.C. u np. Ilpouecchl M anmaparbl MUIIEBBIX MPOU3BOJICTB:
Yuebnuk mist By308 / M.C.AmurOB, M.C. Mypanos, 5.M. AmunoBa. — M.: Kooc,
1999. — 504 c.



2 Kageuxwuii I'.J]. [Ipouecchl n anmapaTsl MUIEBON TEXHOJIOTHH: Y YeOHUK
s By3oB / I'. /1. Kasenkuit, B.B. Bacunbes. — M.: Komoc, 2000. — 551 c.

3 Jlumator M.M. Ilporecchl U ammapaThl MUIIEBBIX MPOU3BOJCTB. — M.:
DOxoHomuka, 1987. — 272 c.

JlaGopaTopHasi padora 2. CpaBHHMTe/IbHBII aHAJIN3 NPOLECCA MPOCEUBA-
HHS HA CUTAX C 3JIEKTPOMEXaHUYeCKNUM NPUBOJOM - 4 yaca

Llenv pabomwi: (O3HAKOMUTCA C METOJAAMU W TEOPUEH MPOCEHUBAHUS
CBIIIyYHUX HEOJHOPOIHBIX Macc.

3agaun: M3y4nTh KOHCTPYKLHIO 3SJIEKTPOMEXAHUYECKOTO IPOCEUBATENS,
oueHuth KII/] Mmexann3ma nmpu pa3amyHbIX METOJAX IPOCEUBAHMS.

Jlureparypa:

1 AmunoB M.C. u gp. Ilpouecchl M anmaparbl NUIIEBBIX MPOU3BOJICTB:
VYuebnuk aist By30B / M.C.AmunoB, M.C. Mypanos, 9.M. Amunosa. — M.: Koioc,
1999. — 504 c.

2 Kagenkwuii I'.J[. IIportecchl u anmaparsl MUIIEBOW TEXHOJIOTHUN: YYEOHUK
s By3oB / I J1. Kasenkuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

3 JlumaroB M.M. Ilporeccsl n anmapaThl MUIIEBBIX MPOU3BOACTB. — M.:
Oxonommuka, 1987. — 272 c.

JlaGopaTtopnass paGora 3. H3yyeHHe KHHETHKHM TPAaBUTALMOHHOIO
ocaxkaeHus — 4 yaca

Llenv pabomei: V3ydeHHE CKOPOCTH OCAXKIEHUS TBEPABIX YaCTHUI[ TOJ
JICUCTBUEM CUJIBI TSIKECTH.

3agaun: OnpenenuTb CKOPOCTh OCAXKIACHUS TBEPABIX YACTHIL O] IEUCTBUEM
CWJIBl TSKECTH B 3aBUCHUMOCTH OT Pa3MEpOB HYaCTHUIl U (DU3UYECKUX CBOMCTB
TBEPAOTO BEIIECTBA M JKUJAKOCTHU, COIOCTABUTH IIOJYYEHHbIE JaHHBIE C
TEOPETUYECKUMU.

JIutepatypa:

1 Kageukwuit I'.JI. [Iporiecchl 1 anmapaThl MUIIEBONW TEXHOJOTUHU: Y UeOHUK
mis By30B / I'. 1. Kasenkuit, B.B. Bacunbes. — M.: Konoc, 2000. — 551 c.

2 JlunaroB H.H. Ilpomecchl W ammaparbl HHUIIEBBIX NPOU3BOACTB. M.:



OkoHoMmuKa. 1987. — 272 c.

3 CrabuuxoB B.H. IIpouecch u anmapaTsl NUIIEBBIX MPOU3BOACTB. Yueo-
HUK JJIs BYy30B, 4-¢ uznanue, nepepad. u gomn./ B.H. Ctabuukos, B.M. JIbicaHCKUI,
B./l. ITonos. — M.: Arponnpomu3zaar, 1985. — 503 c.

4 TlanoB K.®. [Ipumepsl u 3amaun 1o kypcy IIporieccsl U anmapaThl Xu-
MHUUYecKou TexHomoruu. — M.; JI.: Xumns, 1981. — 630 c.

5 Pacdertsl 1 3amauu 1o mpolieccaM U anmnapaTaM IMUILIEBbIX TPOU3BOJICTB.
yueOHoe mnocobue / [log pemakumeit C.M I['pebGentoka. — M.: Arpornpomusiar,
1987. - 304 c.

JlabopaTopHass padora 4. OmnpeaejieHne NPONMYCKHON CIIOCOOHOCTH
¢puiabTpa Yepes MopucTbie MaTEPUAJIbI — 4 Yaca

Llenv  pabomwi: W3ydenue mpouecca GUIBTpAMM W NPOMYCKHOU
CIIOCOOHOCTH (PHUIIBTpA.

3anaun: OnpenenuTh CKOPOCTh GUIIBTPAIIMH Y€pPEe3 TOPUCTHIE MTEPETOPOJIKH,
OMPENICNIUTh YIEIbHYI0 MPOU3BOIUTEILHOCTh (PUIBTPA, ONMPEACTUTh MPOMYCKHYIO
CIIOCOOHOCTH (PMIIBTPA U3 MIOPUCTHIX MATEPHAIIOB.

Jluteparypa:

1 Kasenxuii I'.J[. ITporeccel u amnmaparhl MUIIEBON TEXHOJOTHH: YUYeOHHUK
s By3oB / I J1. Kasenkuii, B.B. Bacuibes. — M.: Komoc, 2000. — 551 c.

2 JlumaroB H.H. Ilpomecchl um ammaparhl NMHIIEBBIX MPOU3BOACTB. M.:
OkoHoMuKa. 1987. — 272 c.

3 CrabuukoB B.H. IIpouecchl u anmapaThl NMUILIEBBIX MPOU3BOJCTB. YueO-
HUK JJ1s1 BYy30B, 4-¢ uznanue, nepepad. u gomn./ B.H. Ctabuuxos, B.M. JIbicaHCKuI,
B.JI. ITonoB. — M.: Arponpomu3saat, 1985. — 503 c.

4 TlaBnos K.®. Ilpumeps! u 3agaun no kypcy Ilporeccsl u anmapatbl Xu-
MU4Yeckoi TexHonoruu. — M.; JI.: Xumnms, 1981. — 630 c.

5 PacueTsl u 3aaun 1O TpolleccaM U ammaparam MUIIEBBIX TPOU3BOJICTB.

yuebHoe mocooue / Ilox penakmueir C.M I'pebGentoka. — M.: Arponpomusiar,

1987. - 304 c.



JlaboparopHasi padora 5. OnpenejieHne NnapaMeTpoB BJAKHOT0 BO3AyXa
—4 gaca

Lenv pabomel: OnpeneneHre mapaMeTpoB BIAKHOTO BO3yXa MPU TOMOIIH
I — d guarpammel Pam3uHa.

3amaun: ONpeAeIuTh OTHOCUTEIBbHYIO BJIAXHOCTh BO3AYyXa, YJIEIbHYIO
SHTAJIBIIMIO U BJIArOCOJCPKAHUE.

Jlureparypa:

1 Kaseuxuii I'.JI. ITporieccel u amnmapaTthl MUIIEBON TEXHOJOTHH: Y YeOHUK
115 By3oB / . J1. Kaseukuii, B.B. Bacuibes. — M.: Konoc, 2000. — 551 c.

2 JlumaroB H.H. Ilpomecchl m ammapaThl NMHUIIEBBIX HPOU3BOACTB. M.:
OxoHomuka. 1987. - 272 c.

3 Cra6nukoB B.H. [Ipouecch 1 anmapaThl TUIIEBBIX MTPOU3BOJICTB. Yuebd-
HUK JJI BY30B, 4-¢ uznanue, nepepad. u gomn./ B.H. Crabuuxos, B.M. JIbicaHCKUI,
B.Jl. ITonio. — M.: Arponpomuszaar, 1985. — 503 c.

4 TlaBnos K.®. Ilpumeps! u 3agaun no kypcy Ilporeccsl u annapatbl Xu-
MU4YecKkoi TexHonoruu. — M.; JI.: Xumns, 1981. — 630 c.

5 PacueTsl u 3aauun 1O IpoIleccaM U ammaparam MUIIEBbIX TPOU3BOJICTB.
yuebHoe mocooue / Ilox pemakmueir C.M I'pebGenroka. — M.: Arpomnpomusiar,
1987.—-304 c.

JlabopaTopHass padora 6. HcTredyeHue KHUAKOCTH 4Yepe3 Ppa3iv4HbIe
Hacaaku — 4 gyaca

Lenv pabomul: VI3yueHue npoliecca UCTEUCHUS KUIKOCTH Yepe3 HaCaIKHU.

3agaun: CpaBHUTHh CKOPOCTh UCTEUECHUS KUIAKOCTH YEpPE3 PA3IMYHBIC THUIIBI
HACaJ0K: HWIMHAPUYECKYIO K KOHUYECKYIO CYKAOUIYIOCS.

Jlureparypa:

1 Kasenxuii I'.J[. ITporieccel 1 amnmapaTthl MUIIEBON TEXHOJOTHH: Y YeOHHUK
st By3oB / I'.J1. Kaseukwuii, B.B. Bacunbes. — M.: Konoc, 2000. — 551 c.

2 Jlumator H.H. Ilpomecchl u anmmapaThl NHINEBBIX MPOU3BOACTB. M.:
DxoHomuKka. 1987. - 272 c.

3 CrabunuxoB B.H. Ilporieccsl u amnmapaTthbl MUIIEBBIX MPOU3BOJCTB. Y4eo-



HUK JIJIs1 By30B, 4-¢ u3nanue, nepepad. u gom./ B.H. Ctabaukos, B.M. JIsicsHCKHUH,
B./I. ITonos. — M.: Arponnpomu3saar, 1985. — 503 c.

4 TlaBnoB K.®. IIpumeps u 3amauu mno kypey Ilporiecchl u anmapaThbl Xu-
Mudeckol texHoyioruu. — M.; JI.: Xumus, 1981. — 630 c.

5 Pacdets u 3a7aun 10 TpolieccaM U arrapaTaM MUIIEBBIX MPOU3BOJICTB.
yueOHoe mnocobue / I[log pemakumeit C.M I['pebGentoka. — M.: Arpornpomusiar,
1987. -304 c.

JlaGopaTopHasi padora 7. Pacyer cymuibHOI kamepsbl — 4 yaca

Lenv pabomui: VI3yueHue npolecca CyIKH.

3agaun: Ornpenenuts MacCy HUCIAPEHHOM BJaru B CYIIWJIBHOW Kamepe,
pacxoj BO3yXa B IPOLIECCE CYIIKU U PacXo/]l TEILIa.

Jluteparypa:

1 Kasenxuii I'.JI. ITpormeccel u amnmapaTthl MUIIEBON TEXHOJOTHH: Y YeOHHUK
1151 By3oB / I'. /1. Kasenkuii, B.B. BacmibeB. — M.: Kosoc, 2000. — 551 c.

2 JlumaroB H.H. Ilpomeccel um ammaparhl NMHUIIEBBIX MPOU3BOACTB. M.:
OkoHoMuKa. 1987. — 272 c.

3 Cra6nukoB B.H. [Ipouecchl 1 anmapaThl TUIIEBBIX MTPOU3BOJICTB. Yueod-
HUK JJI By30B, 4-¢ uznanue, nepepad. u pomn./ B.H. Ctrabuukos, B.M. JIsicsHCKHIH,
B./I. ITonoB. — M.: Arponpomu3saat, 1985. — 503 c.

4 TlaBnos K.®. Ilpumeps! u 3agaun no kypcy Ilporeccsl u annapatbl Xu-
MU4YecKkoi TexHonoruu. — M.; JI.: Xumns, 1981. — 630 c.

5 PacueTsl u 3aauun 1O IpoIleccaM U ammaparam MUIIEBBIX TPOU3BOJICTB.
yuebHoe mocooue / Ilox penmakmueir C.M I'pebGenroka. — M.: Arponpomusiar,
1987. -304 c.

Jlaboparopnasi paGora 8. HMccienoBanue mpomecca Temjoneperadu B
TeNJI00OMEHHUKeE THIIA «TPyda B TPyOe» — 4 yaca

Llenv pabomwi: VicciemoBaTh BIMSHHE CKOPOCTH JBWKEHUS XOJOTHOTO
TEIUIOHOCUTENIS HA MHTEHCUBHOCTD TEINIOOOMEHA.

3amaun: ompeneauTh KO3PGUIMEHT TEIIoNnepeaadyn B MPOIecce mepeHoca

TCIJIa OT IopAYCro TCIUIOHOCHUTCIA K XOJOAHOMY IIPpH Pa3JIMYHBIX CKOPOCTAX



nBrKeHusA. OnpeneauTs CyMMapHOE TEPMUYECKOE COMPOTUBIEHUE, BOZHUKAIOIIIEE
B [IPOLIECCE U YACTUYHOE TEPMUYECKOE CONIPOTUBIICHHUE.

Jlureparypa:

1 AmunoB M.C. u np. Ilpoueccbl M anmaparbl NUIIEBBIX MPOU3BOJICTB:
VYyebnuk mis By308 / M.C.AmunoB, M.C. Mypanos, 2.M. Amunona. — M.: Koioc,
1999. — 504 c.

2 Kagenxwuii I'.J]. [Ipouiecchl u anmapatsl MUMIEBOW TEXHOJIOTUU: YUYEOHUK
1151 By3oB / I'. /1. Kasenkuit, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

3 JlumaroB M.M. Ilporieccsl n anmapaThl MUIIEBBIX MPOU3BOACTB. — M.:
OkoHoMmKka, 1987. — 272 c.

JlaGopaTopHnasi paGora 9. Onpenesienre napaMeTpoB B Mpouecce CylKu
—4 yaca

Lenv pabomur. VIzydenue u onpeseneHue mapaMeTpoB Bo3ayxa B MPOIECCe
CYILUKH.

3agaun: OmnpenennTb KOHEYHOE BIArOCOJACPkKAHUWE BO3AyXa IIPH €ro
BBIHYKJECHHOM JIBMKEHHH, PACXOJ] KOJIMYECTBA BO3AyXa Ha | Kr ucnapeHHOH
BJIAT'H, a TAK)KE MHTEHCUBHOCTD UCIIAPEHUS B JIark U3 MaTepHaa.

Jlureparypa:

1 Kagenxkuii I'.[]. [Tporieccrl u anmapathbl MUIEBONH TEXHOJIOTHU: YUEeOHUK
115t By3oB / . J1. Kaseukuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlunatoB H.H. Ilpomecchl u ammaparbl TUIIEBBIX MPOU3BOACTB. M.:
OxoHomuKa. 1987. -272 c.

3 CrabuukoB B.H. IIpouecchl u anmapaThl NUILIEBBIX MPOU3BOJCTB. YueO-
HUK JIJIs1 BY30B, 4-¢ u3nanue, nepepad. u gom./ B.H. Ctabnukos, B.M. JIsicsHCKUH,
B./I. ITonos. — M.: Arponnpomu3zaar, 1985. — 503 c.

4 TlaBnoB K.@. IIpumeps! u 3amauu no kypey [lponecchl u annapaThl Xu-
Mudeckoi texHoyioruu. — M.; JI.: Xumus, 1981. — 630 c.

5 Pacuetsl u 3a7aun 1O TpolieccaM M ammapataM MUIIEBBIX MPOU3BOJICTB.
yaeOHoe mocooue / Ilog penakumeit C.M I['pebGenroka. — M.: Arpompomusiar,
1987. - 304 c.



I11. YYEBHO-METOAUYECKOE OBECIHHEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyuaromuxcss 1o aucuuiuimHe «lIpomeccsl u  anmapaTel OMOTEXHOIOTHM
npencranieHo B [Ipunoxkenun 1 u Bkitoyaer B ceosi:

IUTaH-Tpa(UK BHIMOJIHEHUS] CAMOCTOSITENIbHOM pabOThI MO AUCLUHUILIMHE, B TOM
qHClie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXKIOMY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUM IS CaMOCTOATENbHOM paboThl OOydaromMXCs U
METOUYECKIE PEKOMEH/IALINHY IO UX BBITIOJIHEHUIO;

TpeOOBaHUSI K  MpPEACTaBICHUI0O U OQOPMIIEHMIO  PE3yJIbTAaTOB
CaMOCTOATENbHON pabOTHI;

KPUTCPHUH OOCHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60T1>1.

IV KOHTPOJIb TOCTUKEHUS HEJEN KYPCA

KonTponupyemsie Konp! u aTansr popmupoBanus OrneHOYHBIE CpECTBA
Ne paszaensl / TeMbl KOMIIETSHIIUA TEKYIIHH | TPOMEKYTO
n/m JTUCIUTLTAHBI KOHTPOJIb YyHast
aTTecTarus
1 | OcHoBHBIE IK-2 3HaeT obmue Teoperndeckue | Otder mo| 3auer
IOJIOXKEHUS U 3aKOHOMEPHOCTH TUIPO- | maboparo
3a7a4m Kypea MEXaHUYECKUX, TeIIo- pHOIT
JIIponeccs: u MacCOOOMEHHBIX ITPOIIECCOB paboTe
yMeeT MPHUMEHSTHh CIIPaBOY-
AMapatel HBbIE, PacyYeTHbIE M DKCIEPH-
GuoTexHONOrUI» MEHTAlIbHBIE  JaHHBIE IO
TermI0()U3NIEeCKUM  CBOWCT-
BaM BEIIECTB u 170
W3MEHEHUSIM
BIIQZICET HAaBBIKAMU PaOOTHI
co CIIPaBOYHOU u
TEXHUYECKON JTUTEPaTypOit
IK-2 3HaeT obmue Teoperndeckue | OTyer 3ader
OCHOBHBIE  33aKO- 3aKOHOMEPHOCTH THIPO- | o nabo-
MEXaHUYECKHUX, TEMNO- | harop-
HOMCPHOCTH MacCOOOMEHHBIX ITPOIIECCOB O
TPOTeKAHNS yMeeT MPHUMEHSTh CIpaBOyY- paGore
HBbIC, PAaCUYCTHBIE M IKCIICPH-
poneccos MEHTAJbHBIE  JaHHBIE IO
GHOTEXHOIOI I TEMIO(U3UYECKUM  CBOMCT-
BaM BEIIECTB u ux
M3MEHEHUSIM




BJIaJIc€T HaBBIKAMH pPaOOTHI
co CIIPaBOYHOU u
TEXHUYECKOMN JIUTEpaTypOid

Mexannueckue

MPOLIECCHI

I1K-2,
I1K-13

3HAaeT Ha3HayeHue, 00JaCTh
NpUMEHEHHs,  Kiaccuduka-
[[UI0 COBPEMEHHBIX armapa-
TOB B OTJEJIBHBIX TEXHOJIO-
THYECKUX mporeccax
OMOTEXHOJIOTHH

yYMEET BLI6I/IpaTb OonTUMalib-
HBIC TEXHOJIOTHUECKUE PEXKH-
MBI U HamboJjee parroHalb-
HBIC THIIHI allIapaToOB

BJIQJICET METOJAMHU TPOCTHIX
pacueToB IMapamMeTpoB OHO-
TEXHOJIOTUYECKHUX TPOIECCOB
1 000pyIOBaHUs

Pedepar

Otyer
o
nabopa-
TOPHOU
pabore

3aueT

FI/II[pOMeXaHI/I‘ICC-

KHUC IIPOLCCChI

[K-2,
I1K-13

3HaeT Ha3HaueHue, 00J1acTh
NpUMEHEeHHs,  Kiaccupuka-
OUI0 COBPCMCHHBIX allapa-
TOB B THIPOMEXaHHYECKUX
npoieccax

YMEET BI)I6I/IpaTI) OnTUMalib-
HBIE TEXHOJIOTUYECKHE PEeXKHU-
MBI M HauboJjee palroHalb-
HbIE THUIIBI allllapaToB

BJIaJICET METOJaMU MPOCTHIX
pacyeToB IMapaMeTpoB OuHo-
TEXHOJIOTHYECKHX ITPOILIECCOB
U 000pyIOBaHUS

Pedepar

Otuér 1o
nabopato
pHOM
pabote

3auer

TemmooOMeHHBIE

MPOIIECCHI

I1K-2,
[1K-14

3HaeT Ha3HauYeHHe, 00JIacTh
NpUMEHeHus, Kiaccuduka-
U0 COBPCMCHHBIX allapa-
TOB B TEIJIOOOMEHHBIX
MpoIeccax, a TakKe HayJHbIC
OCHOBBI TPOTEKAHUS TEIUIO-
0OMEHHBIX TTPOIIECCOB

YMECT BBIGI/IpaTB OonTHUuMaJib-
HBIC TCXHOJOTMYCCKUE PEIKU-
MBI U Hauboiee pannoHallb-
HBIC TUIIBI allllapaTOB

BJIaJIe€T HAaBBIKAMH HCIIOJb-
30BaHMsI COBPEMEHHOTO J1a00-
patopHoro o0OpynOBaHMUS U
npuOOpoOB, U MPOTPAMMHOTO
o0ecrieueHus

Pedepar

Ortuer
o
nabopart
OpHO
pabote

3aueT

MaccooOMeHHBIE

MPOLIECCHI

I1K-2,
I1K-14

3HAaeT Ha3HadyeHWe, 00JacTh
OpUMEHEeHHs,  Kiaccupuka-
IIUI0 COBPEMEHHBIX arlapa-
TOB B MacCOOOMEHHBIX
IpoIeccax, a TakKe HayuHbIC

Pedepar

3auer




OCHOBBI IIPOTEKaHMsI Macco-
O0OMEHHBIX IIPOLIECCOB

yMeeT BBEIOMPATH u
MIPOEKTUPOBATh  OTIEJIbHBIC
anmaparbl B TEXHOJOIMYec-
KOM  JIMHUH, a  TaKxe
MOJTBEPKIATh pacueramu
MPaBUJILHOCTh  BBIOPAHHOTO
peuieHust

BJIaACCT HaBbIKaMHN MHCIIOJIb-
30BaHMsI COBPEMEHHOTO J1a00-
paToOpHOTrO O0OpYAOBAHUS U
npuOOpOB, U MPOrPAMMHOIO
obecrieueHus

Otyer 1O
nabopa-
TOPHOU
pabote

buoxumnueckue
MPOLECCHI.
OCHOBHEIE

TTOJIOXKCHHUA

[K-2,
[1K-14

3HaeT Ha3HaueHue, o001acTh
IPUMEHEHHUs,  Kiaccupuka-
IIUI0 COBPEMEHHBIX almapa-
TOB B  MacCOOOMEHHBIX
npoleccax, a Takke HayyHble
OCHOBBI TPOTEKaHHsI Macco-
0OMEHHBIX ITPOLIECCOB

ymeeT BbIOMpATh 51
IPOEKTHPOBATh  OTAEIbHbIC
anmaparbl B TEXHOJIOTHYEC-
KOM  JIMHUM, a  TaKxKe
MOJATBEPKIAaTh  pacyeTaMu
NPaBUIBHOCTh  BBIOPAHHOTO
pelnieHus

BJaJie€T HAaBbIKAMM HCIIOJIb-
30BaHUsl COBPEMEHHOTO J1a00-
patopHoro o0OpynOBaHMS U
npuOOpoOB, U MPOTPAMMHOTO
o0ecrneyeHus

Pedepar

Otuer 1o
nabopa-
TOPHOU
pabote

3auer

TunoBbie KOHTPOJIBHBIC 3alaHNs, MCTOAUYCCKUEC MAaTCpUAJIbI, OIIPCACIATOINC

NpolEeAypbl OIEHWBAHWA 3HAHWM, YMEHUW UM HaBBIKOB U (WJIM) OIbITa

ACATCIIBHOCTHU, a TaKXC KPUTCPHHM M I10KA3aTCIIu, HGO6XO)II/IMBI€ JJI1 OLCHKHU

3HaHWM, YyMEHUH, HABBIKOB M XapaKTepHU3ylOIIMe HTanbl (POPMUPOBAHUS

KOMIIETCHIIUM B TIPOIECCE  OCBOCHHS  OOpa30BATENBHOW  MPOTPAMMBI,

npezacTaiieHsl B [Ipunoxxenun 2.



V CIIUCOK YYEBHOM JINTEPATYPbI U THO®OPMAIIUOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa

1. OctpuxoB A.H., Ab6pamo O.B., JlorunoB A.B., Ilpouneccel u
anmaparbl TUIIEBBIX MPOU3BOACTB: YyueOHUK s By30B, Cankt-IletepOypr,
['TMOP/, 2012, -614c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736907 &theme=FEFU

2. [MIuneman JI.3., TexHonorndeckne npouecchl NpeAnPUATHI TUTAHUS:

yueOHOoe mocobue ajis cpeaHero mnpodeccuoHanbHOro oOpa3zoBaHus, MoOCKBa,
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-IIporpammusie kommiekcsl Autodesk

VI METOANYECKHUE YKA3AHUSA IO OCBOEHUIO
JANCHUIIJINHBI
Opranu3anMoHHbIe PEKOMEHIANUH M0 H3Y4YeHH IO JUCITUIIIMHBI
Jlns oOecrieyeHHs CUCTEMATUYECKON U PeryssipHON pabOThl MO HM3YYCHHIO
JTUCIMIUIMHBL W YCIEIIHOTO TPOXOXKICHUS IPOMEKYTOYHBIX W HMTOTOBBIX
KOHTPOJIbHBIX ~ HWCOBITAHUH  CTYACHTY  PEKOMEHAYETCS  MPUICPKUBATHCS
CJICAYIONIETO MOPsIKa O0yUCHUS:
1. CamocTOSTENBbHO OIpeneauTb O0BEM BPEMEHU, HEOOXOTUMOTrO s
pOpadOTKU KaXKI0M TEMBI.
2. PerynsapHo u3yyaTh KaKAYI0 TEMY JUCLUIUIMHBI, UCIOJIb3YSl pa3IUYHbIC
dbopMbl UHANBUYATEHON PaOOTHI.
3. CornacoBblBaTh C MpenojaaBaTelieM BUIbI pPadOThl IO H3YYECHHIO
JUCHUIUTAHBL.
4. Tlo 3aBepiieHHH OTHIEIBHBIX TEM IIepeaBaTh BBIMOJTHEHHbIE PabOTHI
(oTueThl IO JTAOOPATOPHBIM paboTam, pedepaThl) MPEIOaaBATEINIO.
[Ipy ycnemHoM MPOXOXKACHUH PYOEKHBIX KOHTPOJIbHBIX HCHBITaHUM
CTYACHT MOJKET TMpPETeHI0BaTh Ha COKpAIIEHHUE MPOrpaMMbl MPOMEKYTOUHOM

(MTOTOBOI) aTTECTAIIUU IO TUCIUTIIIUHE.

Xapaxkrep pa3IM4YHbIX BUA0B y4eOHOH pad0Thl U peKOMEHyeMast
M0CJIEI0BATEIBbHOCTD ACHCTBUM CTYACHTA
(«cueHapuil H3yYeHUs IMCHUIIIMHBDY)
Cuenapuii  u3yuenuss  gucuuiuimebel — «IIpomeccel W anmapaTsl
OMOTEXHOJIOTUHU» CTPOUTCS HAa OCHOBE yUeTa HECKOJbKUX BaKHBIX MOMEHTOB:
- 04eHb 00JIBIION 00BEM JOMOTHUTENBHBIX UCTOYHUKOB HHPOPMALIUH;

- 00mBIION 00BEM HOPMATUBHOTO MaTepuaa, MoJIeKAaIUil paCCMOTPEHHIO;



- CYLIECTBEHHO OTPAaHUYEHHOE KOJMYECTBO YUEOHBIX 4acOB, OTBEACHHOE Ha
U3yYEHUE JUCIUILTUHBIL.

B cBsi3u ¢ Ha3BaHHBIMH MpoOJieMaMH OOy4Y€HHE CTPOUTCS CIEAYIOIIUM
oOpazom. Ha gnekmusx mpemogaBaTeNb JaeT  OOIIYI0  XapaKTEPUCTUKY
paccMaTpuBaeMOro BOIPOCA, Pa3IMYHbIe HAy4YHbIE KOHUEMIWUWA WU TO3UIIHH,
KOTOpbIE €CTh MO JaHHOW TeMe. Bo BpeMs JeKIuHU pEeKOMEHIYeTCs COCTaBISATh
KOHCIEKT, (UKCUPYIOUIUII OCHOBHBIC TIOJIOKEHUSI JICKIUM M  KJIIOUEBHIC
OTIpeJIeIICHHS TI0 MPOMIeHHON TeMe. Bo BpeMsi JIeKIIMOHHOTO 3aHATHSI HEOOXO0IUMO
¢buKcUpoBaTh BCe BaKHBIE MOMEHTHI U TIPOOJIEMBI, HA KOTOPBIX OCTaHABIMBACTCS
npenoaaBarens. [loToM WMEHHO OSTHM acCHeKThl CTaHYT TPEAMETOM CaMOTO
MPUCTAIIBHOTO BHUMAHUS M U3YYCHHUsI Ha JIAOOPATOPHBIX 3aHATHSAX.

[Ipu moaroToBke K Ja0OpPaTOPHOMY 3aHATHIO TpeOyeTcs U3yYeHHe
TEOPETUYECKOr0  Marepuana, 0e3 KOTOpPOro  HEBO3MOXHO  IPOBEACHHE
1abopaTopHBIX paboT.

Bo Bpemsi nmaGopaTtopHbIX pabOT PEKOMEHAYETCS AaKTUBHO NPUHUMATH
ydacTue B IPOBEJCHUH dKCIIEPUMEHTA, 00paOOTKH SKCIIEPUMEHTANIBHBIX JaHHBIX U
3alllMTE OTYETA MO JIAOOPATOPHBIM padboTaM.

CamocrosiTennbHast ~ paboTa  JIOJDKHa ~ COOTBETCTBOBAaTH  rpaduky
OPOXOXACHUS TporpamMmbl  AucUUIUIMHBL. — CamocrosiTenbHas —paboTa IO
muctumnHe «[Ipotecch n anmapaTbl OMOTEXHOJIOTHUNY BKITIOYAET:

a) MOATOTOBKY K 3aHATHIO B MHTEPAKTUBHOU (popme;

0) moaAroToBKY pedepara,;

B) MOATOTOBKY MPE3EHTAINH K BHICTYTICHUSIM;

r) paboTy C TECTOBBIMH 3a/IaHUSIMU;

1) TOATOTOBKY BBICTYIUIEHUH Ha CTYJCHYECKUX KOH(EPEHIUAK, s
KOHKYPCOB CTYZCHUECKHUX paboT;

€) TOArOTOBKY K TEKylIeMy, PyOeKHOMY KOHTPOJIO U TPOMEKYTOUHON
aTTeCTalluy 10 AUCIUTIIINHE.

Jljis TeOpeTUYecKoro M MPAaKTUYECKOTO YCBOEHUS AUCHMILTUHBI OOJBIIOE

3HAYCHHUEC HMCECET CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, KOTOpas MOXCT



OCYILIECTBJISITRCA ~ CTYJCHTaMU  WHAUBUIYaIbHO U  TOJ  PYKOBOJCTBOM
IPENo1aBaTeIs.

CamocrosiTennbHasi paboTa CTYJIEHTOB TMPEANOJaraeT CaMOCTOSITEIbHOE
M3YUYEHHUE OTMENIbHBIX TE€M, JOMOJHUTEIbHYIO TOATOTOBKY CTYJIEHTOB K KaXKJIOMY
71a00paTOPHOMY 3aHSTHIO.

CamocrosiTenbHas paboTa CTYJIEHTOB  SIBISieTCS  BaxkHOW  (opmoi
oOpazoBarenpHOro mporecca. OHa peanu3yercss HEMOCPEACTBEHHO B Ipoliecce
ayJIMTOPHBIX 3aHATUH, B KOHTAaKTE C MpENojaBaTe]IeM BHE PaMOK pacIlMCaHusd, a
TaKke B OMOIMOTEKE, I0Ma, TIPU BBIOJIHEHUU CTYICHTOM YY€OHBIX U TBOPUYECKUX
3ajay.

lens camocTosiTeIbHOM pabOTHI  CTYACHTOB - HAY4YUTh CTyACHTa
OCMBICJIEHHO M CaMOCTOSITEJIbHO padoTaTh CHadajlla ¢ y4eOHBIM MaTepHalioM,
3aTeM C HaydyHOW WH(pOpMaluel, 3aJ0KUTh OCHOBBI CaMOOpPraHW3allud |
CaMOBOCHHUTAHUS C T€M, YTOObI MPUBUTH YMEHUE B JaJbHEHIIEM HEMPEPHIBHO
MOBBIIIATh CBOIO KBATM(UKAIIUIO.

IIpy wW3ydyeHMH KaXIOM JIUCUMIUIMHBI OpPTraHU3alds CaMOCTOSTEIIBHON
paboThl CTYACHTOB JOJDKHA MPEACTABIATh €IMHCTBO TPEX B3aMMOCBSI3aHHBIX
dhopm:

1) BHEayIuTOpHASE CaMOCTOSITENIbHAS pa0oTa;

2) aynuTOpHAas caMOCTOATeNIbHasg paldoTa, KOTOpas OCYLIECTBISIETCS MOA
HEIMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMNO/1aBaTENS;

3) TBopueckas, B TOM YMHCI€ HAy4yHO-UCCIEIOBaTeIbCKass padora.
AyauTopHas caMOCTOsATeNbHAs padoTa MOKET PEAIM30BBIBATHCS MPU MPOBEICHUN
MPAKTUYECKUX 3aHATUN, BHITIOJHEHUH JAOOPATOPHOTO MPAKTUKyMa U BO BPEMs
YTECHUS JICKIUU.

Ha nmaGopatopnbix paGoTax pa3iuyHbIE BUIBI CAMOCTOSTEIHLHOW pPaOOTHI
MO3BOJISIOT  CAENaTh MpoIlecC oOOydeHuss 00Jiee HWHTEPECHBIM W TOJHSTH
aKTUBHOCTbH 3HAYUTEILHON YaCTH CTYJICHTOB B TPYIIIIE.

Bunpr BHEAYIUTOPHOMN CaMOCTOSITEIIbHOM paboThI CTY[CHTOB

Pa3HOOOpAa3HbI:



— MOATOTOBKA M HalKCaHuE pedepaToB, TOKIAIOB, OYEPKOB U JPYTUX
MUCbMEHHBIX pa0OT Ha 33a/IaHHBIC TEMBI;

— BBINOJHEHUE JOMAIIHUX 3aJaHUil pazHOOOpa3HOTO Xapakrepa. ITo -
pelieHue 3a7a4, moa00p U U3y4YeHHE JUTEPATYPHBIX MCTOYHUKOB; pa3paboTka U
COCTaBJICHHE PA3IUYHBIX CXEM, BBITIOJHEHUE rpapuueckux paldoT, MPOBEICHHUE
pacyeToB U Jp.;

— BBINOJHEHUE WHAMBUAYAIbHBIX 3aJJaHUM, HAMpPaBJICHHBIX HA Pa3BUTHE Y
CTYJ€HTOB CAMOCTOSITENIbHOCTA U UHULMATUBBI. UHIMBUTyalIbHOE 33JaHUE MOXKET
MOJIY4YaTh KaK Kbl CTYJIEHT, TaK U 4aCTh CTYIECHTOB I'PYIIIIbI;

— MOJATOTOBKAa K YYacTUIO B HAYYHO-TEOPETHYECKUX KOH(DEPEHIHUsX,
CMOTpax, oJuMIuagax u ap.

Ha kaxaoMm sTame camMoCTOATENbHON padOThl ClENyeT Pa3bACHATH LEIH
paboThl, KOHTPOJIHMPOBATH IMOHUMAHWE JTUX LEJeH CTyJEeHTaMH, MOCTEIECHHO
bopMHpysl y HUX YMEHUE CAMOCTOSATEIbHON MOCTAHOBKH 33Ja4i U BBIOOpA LEJNH.

AyauTopHasi caMOCTOATENIbHasg paboTa MOMXKET pPean30BBIBATHCS MIPH
MPOBEICHUH TMPAKTUYECKUX 3aHSATUN, CEMUHAPOB, BBIMOJHEHUU Ja0OpPaTOPHOro
MPaKTUKyMa U BO BPEMs YTCHUS JICKIIUH.

[Ipy dTeHUM JIEKUMOHHOTO Kypca HENOCPEACTBEHHO B ayIUTOPUU
HE00X0AMMO KOHTPOJMPOBATh YCBOCHHE MaTeprasia OCHOBHON Maccoil CTyZ€HTOB
IIyTEM MPOBEAEHUS IKCIIPECC-OMPOCOB, TECTOB 10 KOHKPETHBIM TEMAM.

Ha nabopatopHubix pabotax Hy>kHO He MeHee | yaca u3 1Byx (50% BpemeHn)
OTBOJUTH HA CAMOCTOSITEIIbHYIO MOJITOTOBKY OTYETa 1O JlabopaTopHOM padore.

ITo pe3ynbratam CcamMOCTOSATENIBHOTO PEUICHUS 3aJlad CJEIYET BBICTABISATH
M0 KaXKIOMY 3aHSTHIO OLeHKY. OlleHKa MpeABapUTENIbHON MOATOTOBKU CTYyACHTA K
MPAKTUYECKOMY 3aHSTHIO MOXKET OBITh CIENaHa MyTeM 3KCIpPecC-TECTUPOBAHUS
(TecToBbIe 3a/IaHUA 3aKPHITON (hOPMBI) B TeueHue 5, MakcuMyM - 10 MunyT. Takum
o0pa3oM, NpH HHTEHCUBHOW pabOTe MOXHO Ha KAXKIOM 3aHATUU KaXKIOMY
CTYAEHTY ITIOCTABUTH, IO KPAWHEN MEPE, JIBE OLICHKHU.

[lo marepuanam HW3y4eHHOM TeMbI I€71eco00pa3HO BbIIABATH CTYACHTY

AOMalIHEC 3aJaHUC W Ha IOCICAHEM IPAKTHUYCCKOM 3aHATHH IO TEMC IMOABCCTHU



UTOTU €r0 M3y4YeHWs (HalpuMmep, MPOBECTH KOHTPOJIbHYIO pPaboTy), OoOCYyauTh
OLICHKM KaXKJIOTO CTYJIEHTA, BBIAATH JOMOJHUTEIBHBIE 3aJaHUSI TEM CTYJICHTaM,
KOTOPBIE XOTSAT MOBBICUTH OLICHKY.

Pe3ynbpTarel BBIOMHEHHS ATHUX 3aJaHUAN MOBBIIIAIOT OLIEHKY YK€ B KOHIIE
ceMecTpa, Ha 3a4€THOW HeJese, T.€. PEWTHHIOBas OLEHKAa HAa Hayajlo CeMecTpa
CTaBUTCS TOJIBKO IO TEKYyIIeH paboTe, a peTHHTOBasl OIIEHKA Ha KOHEIl 3a4€THON
HEJICTIU YUYUTHIBAET BCE JIOMOJHUTEIbHBIE BUBI pa0OT.

Pe3ynbTaTUBHOCTh CAMOCTOSITEIBHOM pabOThl CTYJEHTOB BO MHOIOM
ONPEAEIACTCS HAJWYUEM AaKTUBHBIX METOJOB €€ KOHTpoid. CyIecTBYIOT
CJIEAYIOIIHUE BUIBI KOHTPOJIA:

— BXOJHOW KOHTPOJIb 3HAHUM U YMEHUU CTYACHTOB IIPU Haydajie U3y4CHUs
OYEpPEIHON AUCUUIINHBI;

— TEKYyIIMHA KOHTPOJIb, TO €CTh PETYJSIPHOE OTCICKUBAHUE YPOBHS
YCBOCHUSI MaTepHalia Ha JCKIHUAX, TPAKTUYECKUX U JTJAOOPATOPHBIX 3aHATHUSX;

— IPOMEKYTOUYHBIM KOHTPOJb II0 OKOHYAHMHU W3YYEHHs pasjaena Win
MOZYJIA Kypca;

— CaMOKOHTpPOJIb, OCYIIECTBJISIEMBIM CTYJIEHTOM B IMPOLECCE HU3yYCHUS
JUACLUILUIAHBI IIPU MOATOTOBKE K KOHTPOJIbHBIM MEPOIPHUSITUSM;

— UTOTOBBIA KOHTPOJIb MO AUCIUILJIMHE B BUJE 3aU€Ta U/WIH K3aMEHa;

— KOHTPOJIb OCTAaTOYHBIX 3HAHUM W YMEHUH CHYCTSl OMNPEIEIICHHOE BpEeMs
IIOCJIC 3aBEPLICHUS U3YUEHUS JUCLIUIIINHBL.

Becbma 10n€3€H TECTOBBIM KOHTPOJIb 3HAHUM W YMEHUW CTYJCHTOB,
KOTOPBIM OTJIMYAETCSI OOBEKTUBHOCTBIO, DKOHOMHUT BpEMs IMpernojaBareiis, B
3HAYMUTEILHON Mepe OCBOOOXKIAeT €ro OT PYTUHHOW pabOThl W TO3BOJSET B
OoJIbIIIeH CTENMEHU COCPEIOTOUYMThCS Ha TBOPYECKOM YacTH TMperojaBaHus,
00J1ajjaeT BBICOKOU CTeNeHblo Mu(dhepeHIrauy UCTIHITYEMBIX TT0 YPOBHIO 3HAHUM
U YMEHUH W O4eHb d(PGEKTHBEH NPHU peaTn3allid PEUTHHTOBBIX CHUCTEM, JAacT
BO3MOXXHOCTh B 3HAQUMUTEIBHON Mepe WHAWBUIYATU3UPOBAThH MPOIECC OOy4YEeHUs

nyTeM Toa00pa WHIWBUIYAIBHBIX 3aJaHUN IS TMPAKTHYECKUX 3aHSTHH,



WHAMBHUIYAJIIbHON U CAaMOCTOSATEIBHON pabOThI, MO3BOJISIET IPOTHO3UPOBATH TEMITBI
U pe3yIbTaTUBHOCTh OOYUEHUS KaX/I0TO CTYACHTA.

Becbma 3¢ (hekTUBHO HCTIOIB30BaHUE TECTOB HEMOCPEACTBEHHO B IpOIlECcCe
oOyueHus, IpU KOHTPOJE CaMOCTOATEIbHOU paboTe CTyAeHTOB. B aToM ciyuae
CTYJIEHT caM NpoBepsieT CBOM 3HaHUs. He oTBeTHB cpa3y Ha TeCcTOBOE 3ajaHHE,
CTYJIEHT MOJy4YaeT MOJICKAa3Ky, Pa3bsSCHSIIOUIYIO JIOTUKY 3a/IaHUs U BBIMOJIHSET €T
BTOPOM pas.

CamocrosiTenbHas paboTa CTYJIEHTOB, MPEAYCMOTPEHHAs! Y4EOHBIM TUIAHOM
B o0beme He MeHee 50-70% oOmiero xKoauM4ecTBa 4acoB, HaIpaBlieHa Ha OoJiee
ry0OKoe  YCBOGHHE  HM3y4aeMoro  Kypca,  (opMHpOBaHHE  HAaBBIKOB
UCCIIEIOBATENbCKON pabOThl U OPUEHTUPOBAHUE CTYACHTOB HA YMEHUE IPUMEHATD
TEOPETUYECKHE 3HAaHWS Ha TPaKTHKE. 3aJaHusl ISl CaMOCTOSITENBHON paboThI
COCTaBJICHBI 110 pa3jesiaM U TeMaM, [0 KOTOPBIM HE MPEyCMOTPEHBI ayAUTOPHBIE
3aHATUS WM TPeOYIOT TOMOJIHUTEIbHOW MpOpabOTKM M aHaiM3a MmaTepuana B
o0ObeMe 3aIIaHUPOBAHHBIX YACOB.

B npoumecce wum3ywenuss aucummiuHbl - «IIpomecchl u  anmapaThbl
OnoTexHoNOTUM» OOydYaromuecss JOJDKHBI  BBINIOJHUTH — CICAYIOIIME  BHIIBI
CaMOCTOATEILHOM pabOTHI:

— CaMONOJATOTOBKY K YYEOHBIM 3aHATHSM IO KOHCIEKTaM, Yy4eOHOH
JUTEpaAType U C MOMOIIBIO AJIEKTPOHHBIX PECYPCOB (KOHTPOIUPYIOTCS KOHCTIEKTHI
" 71p.);

— oopmieHne u MOAroTOBKa pedepaToB, TOKIAOB;

— MOATOTOBKA K KOHTPOJBHBIM paboTaM W TECTUPOBAHUIO IO TeMaM

JTUCUUIUINHBI (M3yYeHUE YUEOHBIX TEM).

Hanucanue pedepatoB u 10K/JIa10B
Pedepar — 310 KpaTkoe H3JOKEHUE COJEpkKaHWUS HAyYHBIX TPYAOB WIIU
JUTEPATYPHBIX HMCTOYHUKOB TO ompeaeneHHon Tteme. Jlokiman - myOmudHOe
COOOIIIeHNE, TMPEACTABIAIONIEE COO0OM pa3BEpHYTOE H3JIOKEHHE OMPEIEICHHOM

TCMBI.



Pedepar u nokman AOMKHBI BKJIIOYATh BBEACHHE, TJABHYIO YacTh U
3aKiroYeHrue. Bo BBEIEHMHM KpaTKO M3Jaraercsi 3HaA4€HHE paccMaTpHBAEMOIO
BOIIPOCAa B HAYYHOM M y4eOHOM IUIaHE, MPUMEHUTEILHO K TeM€ 3aHSATHs. 3aTeM
U3JIaraloTCd OCHOBHBIE IOJIOKEHUS NPOOJEMBbI W JIENAIOTCS 3aKIIOYEHUE U
BbIBOABI. B KoHIle paOoThl Jaercs MNOAPOOHBI MEepeyeHb JUTEPATYPHBIX
MCTOYHHUKOB, KOTOPBIMHU IMOJB30BAJICA CTYACHT NpH HamucaHuu pedepara wiu
JOKJIaa.

Od¢opmienue 1adbopaTopHoil padoThI
[Ipu BbIMONIHEHHH J1A0OPATOPHBIX pabOT HEOOXOJMMO BCE  3allUCU
IIPOU3BOJIUTH B CIECYIOUIEM MOPSJIKE.

- Llens paboThl.

- DJIEMEHTHI TEOPUH.

- [lopsiox npoBeaeHust pabOTHI.

- 3anoJHeHHEe TaOJIULBI ¢ Pe3yJIbTaTaMH 3KCIIEPUMEHTAIbHBIX JaHHBIX

- Merop pacuera.

- BIBOJIBI.

K »sk3ameny no muciumimse «lIpouecchl M anmapatbl OMOTEXHOJIOTHH»
CJIElyeT HayMHATh MOJATOTOBKY C IIEPBOrO 3aHATHUS. ODK3aMEH IMPOBOJMTCS BO
BpEMsI CECCUM, IOCJIE 3a4eTHOM Heaenu. Bo Bpems 3K3aMeHa IpenojaBaTelib
YUHUTHIBAET AKTHUBHOCTH PA0OTHI CTYJEHTAa Ha AyJUTOPHBIX 3aHATHSAX, Kaue€CTBO
BBITMIOJIHEHHSI CAMOCTOSITENIbHBIX Pa0OThI, KOHTPOJIBHBIX PaOOT, TECTOBBIX 3aJlaHUI

" T.JI.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
JANCIOUITIJINHBI
MarepuaibHO-TEXHUYECKOE  OOeCleueHrne  peaiu3alud  JUCHUTUIMHBI
BKJIFOYAeT B CeOSl ayUTOPUHU JUIsl TPOBEACHHS JICKIIMOHHBIX M TMPaKTUYECKHUX
3aHSTUH, 000OpyZI0BaHHbBIC MYyJIbTUMEIUITHBIM o0opyoBaHUEM, u

COOTBCTCTBYIOIIHEC CAHUTAPHBIM U IIPOTHBOIIOKAPHBIM HOPMAaM.



1. YueOusie naboparopuu kadenps «bruorexHoaoruu u GyHKIHOHATBEHOTO

MIUTaHUS;

2. Hay‘IHO - I/ICCJIe,Z[OBaTeHBCKI/Iﬁ KOMIIJICKC Ka(beﬂpbl «buorexHonoruu u

(GYHKIITMOHATBHOTO MUTAHUSY,;

3. baHk npe3eHTalnui, ciangon

4. MynpTUMEAMOCUCTEMA

HanmenoBanmue ITepeyeHb 0CHOBHOTO 000pYAOBAHMA
000py10BaAHHBIX
MOMeleHUl
MynsTumMeauitHas Mono6nok  Lenovo  C360G-i34164G500UDK; Okpan ¢
ayAUTOpHUS anektponpuBogoM 236*147 cm Trim Screen Line; [Ipoektop DLP,

r.BnaauBocToxk,
o.Pycckuit m Asikc 11.10,
Kopnyc 25.1, ayn. M311

ITmomans 96.2 M2

3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3UpOBaHHBIX KpPEIJICHUH 000pynoBaHuUs
CORSA-2007 Tuarex; IToncucrema BUJICOKOMMYTAIIHH:
MatpuuHbli  kommyrarop DVI DXP 44 DVI Pro Extron;
yanuautens DVI mo Buroit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayaJMOKOMMYTAllMU U 3BYKOYCHUJICHUS; aKyCTUYECKast
cucteMa g 1noronounoro MoHTaxka SI 3CT LP Extron;
MukpodonHas mneriMyHas paguocucteMa YBUY  numanasona
Sennheiser EW 122 G3 B coctaBe 6ecripoBOIHOT0O MUKpO(OHa U
npueMHuka; mudposor ayauomnpoueccop DMP 44 LC Extron;
CereBoii  koHTposiep ympamienuss Extron IPL T  S4;
6ecripoBoaubie JIBC mnisa obydaromuxcst o0ecreueHbl CUCTEMOM Ha

6a3e Touek nocryna 802.11a/b/g/n 2x2 MIMO(2SS).

MynsTumeauiiHas
ayIUTOPUS
r.BiaauBocCTOK,
o.Pycckuit m Asikc 1.10,
Kopmyc 25.1, ayn. M312
IImomans 96.4 M

Mono6noxk Lenovo C360G-134164G500UDK ¢ Hcrounukom
OecriepeboitHoro mnutanus Powercom SKP-1000A; Okpan c¢
anekTponpuBogoM 236*147 cm Trim Screen Line; ITpoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3upOBaHHBIX KpEMJIEHUH 000pyaoBaHUs
CORSA-2007  Tuarex; IlogcucTtema  BHJICOKOMMYTAIIWU:
MaTpuuHbelii kommytarop DVI DXP 44 DVI Pro Extron;
yumuautens DVI mo Buroit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayinOKOMMYTAllMM U 3BYKOYCHJICHMSI; aKyCTHYECKasl
cucremMa g mnoroinounoro MoHTaxka SI 3CT LP Extron;

Mukpodonnas mnemiMuyHas paguocucteMa YBUY  numanasona




Sennheiser EW 122 G3 B cocraBe 6ecripoBOIHOTO MUKpPO(OHA U
npueMHuKa; udposoi aynuomnpoueccop DMP 44 LC Extron;
CereBoii  koHTposuiep ympasieHus Extron [PL T  S4;
o6ecnipoBoanbie JIBC miisa oOyuaromuxcs 00ecriedeHbl CUCTEMOM Ha

6aze Touek moctymna 802.11a/b/g/n 2x2 MIMO(2SS).

KomnberoTepHslit Ki1acc
r.BaaguBocTOK,

0. Pycckuii . Asixe 1.10,

Kopnyc 25.1, ayn. M621
IInomanes 44.5 M2

Momno6ok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-
4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB Windows
Seven Enterprise - 17 wryk; IIpoBoaunas cers JIBC — Cisco 800

series; OecnpoBoanbie JIBC st oOyuaromuxcs 0OeCIeUeHbI

cuctemoii Ha 6asze Touek mocrymna 802.11a/b/g/n 2x2 MIMO(2SS).

YuranbHele 3aJbl
Hayunoit = 6ubnmorexu
AB®Y ¢ OTKpBITBIM

dbonmy
(xopmyc A - ypoBeHb 10)

JOCTYIIOM K

Momno6;0x HP ProOmne 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Ckopocth nocryna B MHTepHET
500 Mo6wut/cek. Paboune mecra i JIOJEH C OTpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3I0POBbSI OCHAIIIEHBI JUCIUICSIMA U NIPHHTEPAMU
MOPTATUBHBIMUA ~ YCTPOWCTBAMH ISt

Bpaiina; o0opynoBaHbI:

YTCHUA IIJIOCKOII€YaTHBIX TEKCTOB, CKaHHPYIOIUMHU u

YUTAKOIMUMHU MalllMHaAMH BHJACOYBCIIMYUTCIIEM C BO3MOKHOCTBHIO
peryisimun IBCTOBBIX

CIICKTPOB; YBCINMYHUBAOIIIUMHA

AJIIEKTPOHHBIMH JIYIIAMH U YJIBTPa3BYKOBBIMU MapKUPOBIIMKAMH.




[Tpunoxenue 1

MUHUCTEPCTBO OBPA30BAHUIA 1 HAVKH POCCUMCKOM OEJIEPALINA
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIACHUE BBICIIETO
o0Opa3oBaHus

«/laibHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET)
(ABDY)

IKOJIA BUOMEJINIIUHBbI

YYEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOATEJIBHOU PABOTBHI OBYUYAIOIIIUXCSA

Ilo AUCIHUIIIMHE «Hpoueccm U anmapaTtbl OMOTEXHOJIOTHH»
Hanpasaenue noaroroBku 19.03.01 buorexnosiorus
bakanaBpckas nporpamma «llumieBast GMOTEXHOJIOTHI»

®opma NOATOTOBKHU (04HAS)



BnaauBocTok
2015



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATENbHONH PadoThl O JMCUMILINHE

N Jata/cpo Bun [Tpume ®dopma
1l KU BBIIIOJHEHUSI | CaMOCTOSITEIbHON pabOThl | PHBIC HOPMBI KOHTPOJIS
/m BpEMEHH Ha
BBITIOJTHEHHE
1 nenens [ToaroroBka K 2 Otuer no
nabopaTopHoi padore 1 nmabopaTopHOH
pabote
2 Henend IToaroroBka K 2 Otuert 110
naboparopHoii padore 2 naboparopHoOit
pabore
3 Hegens PaGora c nmuteparypoit 2 TECT
4 4 genena | Ilogroroska K 2 OrtueT 11O
nabopaTopHoi padore 3 nabopaTopHOH
pabote
6 S uenens | PabGora c nureparypoit 4 pedepar
7 6 Henensa | Iloaroroska K 2 OrtueT 11O
naboparopHoi padore 4 nabopaTopHOH
pabote
8 8 menens | [logroroBka K 2 Otuer no
naboparopHoii padore 5 naboparopHoOit
pabote
9 9 menens | Pabota c nureparypoit 4 pedepar
1 10 ITonroroska K 2 OTueT 1O
- naboparopHoii padore 6 nmabopaTopHOH
pabote
1 12 [ToaroroBka K 2 Otuer mo
- naboparopHoit padore 7 nabopatopHoit
pabore
1 13 Pabora ¢ nureparypoit 2 TECT
Heens
1 14 Pa6ora c nuteparypoit 4 pedepar
Hees
1 16 ITonroroska K 2 OTueT O
Heens nabopaTopHOU pabore nmabopaTopHOH
pabote 8 pabote
1 Pabora ¢ nureparypoit 2 TECT
1 17 ITonroroska K 2 Ortuer 110
Hexens nabopaTopHOH pabote nabopaTopHOI
pabote 9 pabote
Pabora ¢ nureparypoit 4 pedepat
1 B Pabota c 32 Pedepa




6 TEUEHUE JAUTEPATypOn T

ceMecTpa

Hroro 3a 4 cemectp 72

[Tpunoxenue 2

MUHUCTEPCTBO OBPA30BAHU A 1 HAYKU POCCUMCKOM ®EJIEPALIUM
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICILIETO
00paszoBaHUs

«/laIbHEeBOCTOYHBIN (eepaIbHbIil YHHBEPCUTET)
(ABDY)

IKOJIA BUOMEJIUIIUHBI

®OH/I OTEHOYHBIX CPEJICTB
o mucuunaune «Ilpoueccsl n annmapaTbl OHOTEXHOJIOT I

Hanpagsaenue noaroroBku 19.03.01 buorexnosiorus
bakanaBpckas nporpamma «lIumieBast OMOTEXHOJIOT U

®opmMa NOATOTOBKHU (0YHAS)

BnanuBocTok
2015



Hacnopt ®OC

10 AUCHUIIIINHE «Hpoueccm H aIrapaTsl OHMOTEXHOJIOTHI

Kox wu ¢opmyaupoBka Aransl GOPMUPOBAHUA KOMIIETEHIHI
KOMIEeTEeHIIHH
[IK-2  cmoco6HOCTh K | 3Haer o0lIfe TEOPETHYECKHE 3aKOHOMEPHOCTH
peausalyu U YIpaBIeHHIO TUPO-MEXaHUYECKHX, TEII0-MacCOOOMEHHBIX
OMOTEXHOJIOTHYECKUMH IPOLIECCOB
Hporeccamn Vmeer NPUMEHSATh CIIPaBOYHBIC, pacuYeTHbIE U
SKCIIEPUMEHTAIIbHBIE JIaHHbIE 1o
TEIIO(QU3NIECKAM CBOWCTBAM  BEIECTB M KX
M3MEHEHUAM
Bnaneer HaBbIKaMH pabOTBl €O  CIPABOYHOM W
TEXHUYECKOM JIUTEPATypOid
I1K-13 TOTOBHOCTD 3Haer Ha3HauYeHHEe, 00JIaCTh MPUMEHEHHUS, KJIaCCU-
HCII0JIb30BaTh (UKaIMIO COBPEMEHHBIX alapaToB B OTAEIbHBIX
COBPEMEHHBIE CHUCTEMBI TEXHOJIOTUYECKHX TIPOLECCAaX OMOTEXHOIOTUM
aBTOMAaTH3MPOBAaHHOTO Vmeer BBIOMPATh ONTUMAIIBHBIE TEXHOJOIHYECKUE
HIPOCKTHPOBAHHA pPeXKHMMBI W HauOOllee PpALMOHAIBHLIE  THIIBI
arnmaparos
Bnaneer METOJaMU MPOCTBIX PACYETOB MAPAMETPOB
OMOTEXHOJIOTHYECKHMX TIPOLIECCOB M 000PYI0BAHUS
[K-14 TOTOBHOCTh |  3HAeT HaYYHBIE OCHOBBI IPOTEKAHUS
MCIIOJIb30BaTh TEXHOJIOTUYECKHX TIPOLIECCOB
COBPEMEHHBIC CUCTEMBL | yyeer BBIOMpATh ¥ MPOEKTUPOBATH OT/CIBbHBIC
aBTOMAaTHU3MPOBAaHHOTO anmapaTbl B TEXHOJOTHMYECKOW JIMHHH, a TaKKe
HPOCKTHPOBaHMA HIOITBEPK AT pacueramu PaBUIIBHOCTD
BBIOPAHHOTO pEIIEeHUs
Bnaneer METOJaMH PAaCyETOB HECTALMOHAPHBIX TEX-
HOJIOTHYECKUX MPOIIECCOB OMOTEXHOJIOTUH, & TAKKE
HaBBIKAMU HCIIOJIb30BAHUS COBPEMEHHOTO J1a00-
paropHoro  o0OpyJOBaHWs M NPHOOPOB, U
MIPOTrpaMMHOTO 00eCTIeUeHUs
Konrponupyembie Kosl 1 oTansl popMUpoBaHUS O1eHOYHBIE CPEICTBA
Ne pasienbl / TeMbI KOMITETEHIINI TEKYIIUH | TIPOMEXKYTO
n/n JUCHMTUTMHEL KOHTPOJIb qHas
aTTecTanus
1 | OcHoBHBIE [1K-2 3HaeT obmue Teoperndeckue | Otder mo| 3auer
IOJIOKEHUS U 3aKOHOMCEPHOCTH TUIPO- | j1aboparo
samaum Kypea MEXaHHYECKHUX, TeIo- | by
potiecent u MacCOOOMEHHBIX MPOIIECCOB pabote
yMeeT TPHUMEHSTh CIPaBOY-
alnaparel HbIE, PACYETHBIE U DKCIIEPH-




OUOTEXHOJIOTUU)

MEHTaJIbHBIC  JAHHBIE IO
TETUIO(PU3UUECKUM  CBOMCT-
BaM  BEIIECTB W WX
M3MEHEHUSIM

BJIaJIceT HAaBBIKAMH PaOOTHI
co CIIPaBOYHOU u
TEXHUYECKOMN JIUTEPaTypoil

OcCHOBHEBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS
MPOIIECCOB

OHOTEXHOJIOTHHA

[1K-2

3HaeT O0IME TEOPETHUECKUE
3aKOHOMEPHOCTH
TUAPOMECXAaHUYCCKUX,
TEIIOMacCOOOMEHHBIX
IPOLIECCOB

yMeeT IPUMEHSTh
CIPAaBOYHBIE, pAacueTHbIE H
HKCIIEPUMEHTANIbHbIE JIaHHbIE
o TeI10(hU3NIECKUM
CBOWMCTBAM BELIECTB U HX
M3MEHEHUSIM

BJIaJIEET HaBbIKAMH padOThI
co CIIPABOYHOU u
TEXHUYECKOMN JIUTEPATypOid

Ortuer
o
nabopar
OpHO1
pabote

3aueT

Mexannueckue

MPOIIECCHI

IK-2,
I1K-13

3HaeT Ha3HayeHue, 00JacTh
IPUMCHCHUS,
KJIacCU(PUKALTHIO
COBPEMCHHBIX almaparoB B
OTACIBHBIX TEXHOJIOTHYCCKHIX
npoiieccax OMOTEXHOJIOTUU

yMeeT BBIOMPATh
ONITUMAIIEHBIC
TEXHOJIOTUYECKUE PEXKUMBI U
HauOosee palnoHaIbHBIC
THUIIBI aNapaToB

BJIaJICET METOJaMHU MPOCTHIX
pacdeToB napameTpoB
OMOTEXHOJIOTHYECKUX
pOIecCOB U 000pPYIOBAHHUS

Pedepar

Otuer
o
nabopar
OpHOM
pabore

3auer

I'mppomexannueck

M€ MPOIIECCHI

I1K-2,
IK-13

3HAaeT Ha3HadyeHWe, 00JacTh
MIPUMEHEHUS,
KJIacCU(PUKAITHIO
COBPEMEHHBIX ammnaparoB B
TUAPOMEXAHUYICCKUX
mporeccax

yMeeT BBIOMpPATh
ONITUMAITEHBIC
TEXHOJIOTUYECKUE PEXHUMBI U
HanOosee panoHaIbHBIC
THUIIBI aNlapaToB

BJIQJICET METOJAMH IPOCTHIX
pacueToB napaMeTpoB
OMOTEXHOJIOTHYECKHX
MIPOIIECCOB U 000PYAOBAHHUS

Pedepar

Otuér no
nabopato
pHOI
pabote

3auer




TemmooOMeHHBIE

MPOLIECCHI

I1K2,
[1K14

3HaeT Ha3HayeHue, o0JIacThb
MIPUMCHCHUS,
KJIacCU(PUKAITHIO
COBPEMECHHBIX afmaparoB B
TEIIOOOMEHHBIX IMpoIieccax,
a TaKXKe HAYYHBIE OCHOBBI
MPOTEKAHUS TEIIOOOMCHHBIX
IPOIIECCOB

yMeeT BBIOMPATh
ONTUMAJIbHBIC

TEXHOJIOTUYECKUE PEXKUMBI U
HauOoiee palMoHaIbHBIC

THUIIBI aIlllapaTOB

BJIaJICeT
UCTIOJIb30BaHUS
COBPEMEHHOTO
71a60paTOPHOTO
o0opyznoBaHus U IpubOOPOB, U
POTPAMMHOT0 00eCTICUeHUS

HaBbIKaMH

Pedepar

Otyer
o
nabopar
OpHOI1
pabore

3auer

MaccooOMeHHBIE

IPOLECChI

I1K-2,
[1K-14

3HAaeT Ha3HadyeHue, 00JaCTh
NPUMCHCHHS,
KJIACCHU(PUKAITHIO
COBPEMCHHBIX aIlapaToB B
MacCOOOMEHHBIX ITPOIIECCax,
a TaKkKe HayyHbIe OCHOBBI
MPOTEKAHUsI MacCOOOMEHHBIX
IPOILIECCOB

ymeeT BBIOMpATh u
IIPOEKTUPOBATh  OTACIIBHBIC
anmnaparsl B
TE€XHOJIOTUYECKON JIMHUM, a
TaKke MOJITBEPKIaTh
pacueramu IIPABUJIBHOCTH
BBIOPAHHOTO pEIIeHUs

BJIaaceT HaBbIKaMH
UCTOJIb30BaHUS
COBPEMEHHOTO
71a00paTOpPHOTO
o0opynoBaHus U IpUOOPOB, U
IPOTPaMMHOT0 00ecreueHust

Pedepar

Otyer 1O
naboparo
pHOI
pabore

3aueT

buoxumnueckue
MIPOLECCHI.
OcHOBHEIE

TTOJIOXKCHHUA

I1K-2,
[1K-14

3HAaeT Ha3HadyeHWe, 00JacTh
MIPUMEHEHUS,
KJIacCU(PUKAITHIO
COBPEMEHHBIX ammMaparoB B
MacCOOOMEHHBIX TTPOIIeCCax,
a TaKXkKe HAyYHBIE OCHOBBI
MPOTEKAHUsI MacCOOOMEHHBIX
MIPOIIECCOB

yMeeT BBIOMpATh u
MIPOCKTUPOBATh  OTHEIbHBIE
anmnaparsl B
TEXHOJIOTMYECKON JIMHHHU, a

Pedepar

Otuer 0o
nabopato
pHOI
pabote

3auer




TaKXeC

pacueTamu
BBIOPAHHOTO pPEIICHUS

MTOATBEPKIAThH
PaBUIILHOCTH

BJIaJIceT
UCTIOJIb30BaHUS
COBPEMEHHOTO
71a60paTOPHOTO
o0opynoBaHus 1 pruOOPOB, U
POTPAMMHOTO 00eCTIeUeHUS

HaBbIKaMH

HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIUM

Kon Irtanbl GopMHUPOBAHUA KpHUTepuu noKa3areju
u  ¢opmyaupoBKa KOMIIeTeHU MU 0asbl
KOMIIeTeHINI
[IK-2 cmocoOGHOCTEO Croco0HOCTh
3HaeT oOrmme
K peamu3almud | olmme TeopeTHIecKue xXapakTepu3oBatb ooure 45-64
TEOPETHIECKHE
YIPaBICHUIO 3HaeT 3aKOHOMEPHOCTH TEOpETHYECKHE
. 3aKOHOMEPHOCTH
OMOTEXHOIOTHYECKH | (IIOPOTOBBIH| THAPOMEXaHUUECKHUX, 3aKOHOMEPHOCTH
THIPOMEXaHUIECKHX,
MM IIpOoLIeCCaMu YPOBEHB) TEIJI0-MacCOOOMEHHBIX THAPOMEXaHUYECKUX,
TEIIOMaCcCOOOMEHHBI
HPOLIECCOB TEIJI0-MacCOOOMEHHBIX
X MPOLIECCOB
MPOLIECCOB
HPUMEHSTh MeeT HPUMEHSTh cnocobHoCTE
P y P MPUMEHSTH 65-84
CIIPaBOYHbIE, CIIpaBOYHbIE,
CIpaBOYHbIE,
pacyeTHble U | pacueTHble u
yMeeT pacyeTHble u
9KCIEPUMEHTAIIbHbIE JKCIIEPUMEHTAIIbHbIE
(npoxBUHY 9KCTIEPUMEHTAIIbHBIC
. JlaHHbIE 1O | JaHHbIE 1o
TBIN) JTaHHBIC o
TeTII0hU3UIECKAM TEeTI0hU3MIECKAM
. . TETIIO(QU3NUECKUM
CBOMCTBaM BEIIECTB M | CBOMCTBAM BEILECTB N
CBOHCTBaM BEIUIECTB U
1X U3MEHEHUSIM 1 UX U3MEHEHUSM
MX U3MEHEHUSIM
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Telcymaﬂ arrecranus CTyICHTOB

Tekymas arrecrauusi CTyIeHTOB 1o aucuuiuimHe «lIpoueccel n anmapatsl

OMOTEXHOIOTHI IMPpOBOAHUTCA B COOTBCTCTBHU C JIOKAJIbHBIMHM HOPMATHUBHBIMHU

aktamu [IBOY u sBasercs obs3arenbHor. Tekyiias artectaus 1Mo JUCIUILIMHE

«[Ipouecchl n anmapaTsl OMOTEXHOJIOTUWY» MPOBOIUTCS B (OpME KOHTPOJBHBIX




MEpONpUATHN (3aIUTHl jJabopaTopHO paboThl, pedepara, TECTUPOBAHUS) IO
OLICHWBAHUIO (DAKTHUUYECKUX PE3yJbTaTOB O0OYUYEHUS CTYACHTOB U OCYIIECTBISCTCS
BelyIIUM TpernoaaBaTesnieM. OObeKTaMH OlEHUBAHUS BBICTYIIAIOT:

- y4yeOHas JOUCUMIUIMHA (AKTUBHOCTh HA 3aHITHUSX, CBOEBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 3aJJaHUM, TIOCEIIAeMOCTh BCEX BUOB 3aHATUN IO
aTTeCTyeMOM JUCITUIUIMHE);

- CTENICHb YCBOCHHS TEOPETUUCCKUX 3HAHUIA

- YpPOBEHb OBJIQJICHUSI MPAKTUYECKUMH YMEHUSIMH M HaBBIKAMHU TI0 BCEM
BUJIaM y4eOHOI paboThI;

pE3yNIbTaThl CAMOCTOSTEILHON PaOOTHI.

[To xaxxgoMy OOBEKTY JaeTcsi XapaKTepUCTHUKa MPOIEAYp OIICHUBAHUS B
MPUBSI3KE K MCIIOJIb3yEMbIM OIEHOYHBIM CPEJICTBAM.

[Ipu peanuzanuu 06pa3oBaTEIbHON MPOTPAMMBI UCIIOJIB3YIOTCS CIEAYIOIIHE
BUJIBI U JOPMBI TEKYIIIEH aTTeCTallUU:

IIP 1- TecT;

[1P 4 — pedepar;

[1P 6- mpakTHdeckue paboThlI.

OueHouHbIe CpeACTBA ISl TEKYIIEH aTTecTAlNU
TecToBLBIE 3a1aHUA

BAPHUAHT 1

1. Tlpoueccom u3MenbyeHUs Ha3bIBAETCS:

a) TPOIECC pa3JeNieHHs] TBEPAbIX TeJ Ha YacCTH IO JIEHCTBHEM MEXaHWYECKHX CHII
WY Tella;

0) mpuraHue TBEpAOMY Tely ONpPeeIEHHON (POPMBI;

B) MpOLIECC U3MEHEHUs (POPMBI TBEPIOTO TeJIa MpH J1ehOpMaIHH.

2. Tlepeuncnute TUIBI IPOOJICHNUS B 3aBUCUMOCTH OT pa3Mepa KyCKOB.
a) KpyIHOE, CpeIHEee, METKOE;
0) KpyIHOe, Cpe/iHee, MEJIKOe, TOHKOE, KOJIJIOUIHBIN pa3Mo;
B) KPYITHOE, MEJIKOE, KOJUIOUAHOE APOOIICHHE.

3. YUemy paBHa mosie3Has pabora B mporiecce 1po0eHus?

a) cymMme paloThl, 3aTpauuBaeMoil Ha nedopmaruio U paboThl 3aTpauMBaeMoOl Ha
o0pa3zoBaHue HOBOI MOBEPXHOCTH;

0) cooTBETCTBYET paboTe 3aTpaynBaeMoil Ha 1ehopMaIiio TBEPIOTO TENa;

B) COOTBETCTBYET paboTe, 3aTpauynBaeMol Ha 00pa30BaHNE HOBBIX ITOBEPXHOCTEH.



4. Kakolii rmporiecc mojay4dus Ha3BaHue «IpoOIeHue»?

a) YMCHbIIICHNE KYCKa U MPUIAHUE MY OTIPEICIICHHON (OPMBI;

0) npugaHue KycKy OnpeaeneHHOn GopMBbI;

B) YMEHBILIEHHE pa3Mepa KyCKa TBEpAOTo Tejia, 0e3 MpHIaHUs eMy OINpeaeiICHHOU
(hOpMBL.

5. Kak knaccuunupyrorces TerniooOMeHHbIe alnaparsl Mo TEIIOBOMY PexuMy?
a) MePUOINYECKOTO ACHCTBUS U HEIIPEPHIBHOIO;

0) HEPEPBHIBHOTO CTAIIMIOHAPHOTO IIPOIIECcCa;

B) IIEPUOAUYECKOT0 HECTALIMOHAPHOTO MIpOLIECCa.

6. JlaiiTe ompezeneHue MpoIieccy TeIUionepeaayu:

a) CJIOXKHBIN Ipoliece IpU HEMOCPEACTBEHHOM KOHTAKTE TEIIOHOCUTENEH;

0) CIIOKHBIN TETTIO0OMEH MEXTy TBEP/IOH MOBEPXHOCTHIO U OKPYXKAIOIIEH CpeIoii;

B) CIIOKHBIA NpOILECC HNEepeHOoca TEMIOThl MEXIy IBYMs IOJIBHUXHBIMH CpellaMH,
pa3ieIeHHBIMU TBEPAOU TOBEPXHOCTHIO

7.Kakue TertooOMeHHbIE anmnaparsl MOJTYYHIH Ha3BaHUE KOKYXOTPYOHBIX?

a) amnmapaThl, UMEIOIIWE [BOIHBIC LIUIUHAPUYECKHE, CPEepUdYecKUue WIH IUIOCKUE
CTCHKH;

0) MHOTOTpPYOHBIH TEIJI000MEHHUK, B KOTOPOM Iy4OK TPYO MOMEIIEH B LUIHH]ID;

B) BUJ] 3MECBUKA, TIOTPYKCHHBIN B COCY]I C )KHIKOCTBIO.

8./laiiTe onpeneeHre KOHBEKTHBHOMY TEIIOOOMEHY (TeII00TAaue):

a) TEII000MEH MEXAY JIByMsl ITO/IBUKHBIMH CpeJlaMH;

0) CIOXHBIM TErI00OMEH MeEXIy TBEpAOH IMOBEPXHOCTHIO Tella M OKpYKarollen
cpenoi;

B) CJOXHBIH TEMJIOOOMEH MEXIy JBYMS MOJABI)KHBIMH CpeJaMH NpU HaTIUIUH
TBEPJIOW pa3/iensroeil meperopoaKu.

9.0cHoBHOE YpaBHCHHUEC TCIUIOOTAAYU Hrrotona-Pruxmana numeeT BUI:

a) Q = oF At, Bt
0) Q=-AF grad t, Bt
B) Q = KFAt, Bt

10. Haiite pusmueckuii cMbica kodddumpenty Tertonepenadn (K).

a) KOJMYECTBO TEIUIOTHI, MPOXOAAIIEEe Yepe3 €AWHUIYy IMOBEPXHOCTH B EAMHHUILY
BPEMEHHU IIPH PAa3HOCTH TEMIIEpaTyp MEXIY TETUIOHOCUTEIISIMH B OJIUH TPAIYC;

0) KOJMYEeCTBO TEIUIOTHI, NPOXOJIlee dYepe3 €AWHUI]y MOBEPXHOCTU MpHU
TEMIIepaTypHOM T'PaJHEHTE PAaBHOM €INHUIIE,

B) KOJMYECTBO TEIUIOThI, MPOXOJAIIee Yepe3 EAUHUILY MOBEPXHOCTH B EIUMHMILY
BpPEMEHHU.

11. 3anumMTe OCHOBHOE ypaBHEHHUE CIIOKHOTO MPOIIecca TeIIoNepeIaun.
a) Q=q'F, Br;

0) q = Q/F, Br;

B) Q = K-F-At, Bt

12.Kakwue mporecchl Mogy4driIn Ha3BaHHE MacCOOOMEHHBIX MPOLIECCOB?
a) TPOLECCHl, CBS3aHHBIC C YOAJCHWEM BJIAard W3 TBEPABIX, KHUIKUX HIH
ra3000pa3HbIX BEIECTB;



0) mporecchl, CBsI3aHHBIE C TEPEHOCOM BELIECTBa M3 OXHOW (a3l B Ipyryro B
Pa3JINYHbIX arperaTHbIX COCTOSHUSAX;
B) IIPOLIECCHI, CBSI3aHHBIE C KOHACHCALMEN TapOB OTJENIbHBIX BEILLIECTB.

13.Kaxkoii mporiecc morydns Ha3BaHUE — afacopOus?

a) U3BJICYCHHUE U3 TBEP/IBIX WIN )KUAKHX BEHIECTB OTJCIbHBIX KOMIIOHEHTOB;

0) mepexo/1 BEIIecTBa U3 TBEPJIOTO COCTOSIHUSA B )KUKYIO WIH ra3000pa3Hyio hopmy;

B) W30HMpaTenbHOE TIOTJIONICHWE TIa30B, IApOB WM PACTBOPUMBIX B JKHUIKOCTH
BEILIECTB HAa IOBEPXHOCTHU pa3zeia (a3 uik B 00beMe Op TBEPAOTO Tela.

14 JlatiTe onpeneneHue mpoueccy — abcopOorusi.

a) TIOTJIOIIEHHE OTACIbHBIX KOMIIOHEHTOB BEIIIECTBA PACTBOPHUTEIISIMH;
6) MOrJIOICHUE Ira30B UJIK MAPOB KUAKHUMU IMOTTIOTUTCIIAMMU,

B) MOTJIONICHUE Ta30B WITK MApOB MOPHUCTHIMU MaTepHaTaMHu.

15.[TaiiTe onpeneseHue MpoLeccy CyIKH:

a) U3BJICYEHUE BJIArM U3 TBEPbIX MATEPUAIIOB;

0) U3BJIEUCHHE BJIArM U3 ra3000pa3HbIX U )KUIKUX CPEL;

B) yJQJIEHUE BJIard U3 BIAXKHBIX TBEPJBIX, )KUJIKUX U NACTOOOpa3HbIX MaTepUaloB
IIyTEM €€ MCIIapEHHUS.

16.Ha3oBuTe 3TaIbl CYIIKA MaTepraa.

a) TepeMelIeHUEe BJIarM K Hapy)KHOM TOBEPXHOCTH MaTepualia, HCIapeHHUe B
OKPYXaIOIIYIO CPELY;

0) mapooOpa3oBaHMEe B TONIIE MaTepHalia C TMOCICAYIONUM HCIIAPCHHEM B
OKPYXAaIOIIYIO CPENY;

B) IEpeMEIleHUe BJIarkM K Hapy)KHOW TMOBEPXHOCTH Marepuaja, mapooOpa3oBaHuE,
niepeMeIeHre apa OT Hapy>KHOW TTOBEPXHOCTH B OKPYKAIOIIUI BO3TYX.

17.Kakast TeXHOJIOTHYECKasi CXeMa MacCOOOMEHHOTO armapara Han0oJiee BHIroIHa?
a) MPSIMOTOYHAS;

0) MpOTUBOTOYHAS;

B) C MTOMIEPEYHBIM TOKOM KOMIIOHEHTOB.

BAPUAHT 2

1. Kakoi1 mporiecc u3mMenbyeHus MOJTy4YrI Ha3BaHUE «PE3AHUEN?

a) yMEHBIIIEHUE pa3Mepa Kycka pu ApoOieHuy;

0) mpuaHue KycKy omnpeesIeHHON (pOopMBbI;

B) YMEHbILIEHHE pa3Mepa KycKa U MpHIaHHe eMy OTpe/ielIeHHON (hOpPMBI.

2. Kakue BubI JpoOIeHUs OCYILECTBISIOT MOJIOTKOBBIE IPOOHIKN?
a) KpYITHOE U CpeqiHee ApOoOIeHHE;

0) TOHKOE U KOJUIOMIHOE ApOOJIeHuE;

B) CpeiHee, MEJIKOE U TOHKOE JpobieHue

3. laiiTe onpeneneHue XapakTepUCTUKE Mpoliecca APOOICHUsT — CTENICHH TIPOOICHUS



. D
a) I :H, rne D — pa3smep kycka o npobnenus, M; 0 — pa3mep Kycka mocie

JIpOOJICHUS, M
0)i=d
B)i=D

4. [lepeunciute pa3HOBUIHOCTH JTUCHICPCHBIX CPE/I.
a) SMYJIbCUH, CYCIICH3UH, TICHBI, BT, TYMaH, JbIM;
0) IbIM | TIBLJIB;

B) TIbLJIb, ILIM U TyMaH.

5.9t10 Ha3pIBaeTCs TEIIOOOMEHOM?

a) CaMOIIPOM3BOJILHBIN HEOOPATHMBII IIPOIIECC TIEPEHOCa TEIUIOTHI B IPOCTPAHCTBE,
0) TIepeHOC TEIIOTH B TEMIIEPATyPHOM TI0JIE;

B) OOMEH TEIJIOBO SHEPrHel MEXY TEIaMHu.

6.Ha3oBuTe OCHOBHBIC I'PYIIBI TEIUIOOOMEHHBIX allapaToB B 3aBUCHMOCTH OT
croco0a nepeIavn TerIoThI:

a) TOBEPXHOCTHOT'O TUIIA U CMECUTEIILHOTO THIIA;

0) peKyrepaTHBHBIC U PEreHEPATUBHBIC allllapaThl;

B) PEKYIEPATUBHBIC U CMECUTEILHOTO THIIA.

7.JlaiTe onpeieNicHHE MOHATHUS TEMIIEPATYPHOTO TIOJISL.

a) COBOKYITHOE 3HAa4YCHHWE TEMIepaTyp B JAaHHBIH MOMEHT BPEMEHH B H3y4aeMOM
POCTPAHCTBE;

0) IpPOCTPaHCTBO, 3aHUMAEMOE HArPETHIM TEJIOM M OKPYKaIOIIeH Cpeaoi;

B) COBOKYITHOCTh TEMIIEPATyp Ha IOBEPXHOCTHU TBEPAOTO TeJa.

8.HazoBure aneMeHTapHbIe, MPOCTHIE CIIOCOOBI IEPEHOCA TETIIOBON YHEPTHH:
a) TETUIONPOBOAHOCTh, KOHBEKITHS, TEIIOOT/Aa4a;

0) KOHBEKTUBHBIN TEINIOOOMEH, TEIUIONEpeIaya;

B) TEIIONPOBOIHOCTb, KOHBEKIIHS, U3JIydeHUE (JIyYUCTHIN TETI000OMEH)

9.JlaliTe pu3MUECKUil CMBICT TEMIIEpaTyPHOMY HAIopy B MPOIECCe TETTIOOTIAYH.
a) MOJyCyMMa TeMIIepaTyp >KUKOCTH Ha BXOJIE U BBIXOJIE U3 KaHANA;

0) pa3HOCTb TEMIEPATyp MEX]Yy TEMIIEPATYpOil CTEHKU U OKpY’Karolleil cpeoi;
B) pa3HMIIA TEMIIEPATYP KUAKOCTU Ha BXOJE U BBIXOJE U3 KaHAJA.

10. [Haiite pusuveckuii cMbICT KOAPGHUITUEHTY TETUTOOT a9 (L).

a) KOJIMYECTBO TEIJIOTHI, MPOXOJIAIIEe Yepe3 eAUHUIY TOBEPXHOCTH;

0) KOJIMYECTBO TETUIOTHI, MPOXOSAIICE B €IUHHUIY BPEMEHU;

B) KOJMYECTBO TEIUIOTHI, IPOXOSIIECe Yepe3 eAMHUILY TTOBEPXHOCTH TeNa, B €IUHUILY
BPEMEHH, ITPH PA3HOCTH TEMIIEPATYPHI B OJUH IPaIyc.

11. Yto takoe tepmoanddysus?

a) aTo quddy3us, TpoTeKaroIas OJHOBPEMEHHO C TETUIONPOBOIHOCTHIO;
0) mepeHoC TEeTUIOThI IOTOKOM BJIary;

B) TIEpEMEIIICHHE BIIATH MO/ BO3/ICHCTBUEM TPAIUCHTA TEMIIEPATYPHI.

12.HazoBuTe neproibl CKOPOCTH CYIIKH.
a) MepHo/J] MOCTOSIHHON CKOPOCTH B MEPHUO/T Ma1atolleil CKOPOCTH;
0) mepuo/ nmajgaroIeil CKOpOCTH B MEPUOJT TOCTOSHHONW CKOPOCTH;



B) TIEPUO/I BO3PACTAIOIICH CKOPOCTH B TIEPUOJT YOBIBAIOIICH CKOPOCTH.

13.B ueM 3akiroyaercs ABICHHE IICEBIO0KIDKEHUS?

a) B pacIUIaBJICHUH TBEPJIBIX MPOIYKTOB;

0) B YpaBHOBCIIMBAHWU BECa CHIMYYHMX MPOAYKTOB JIOOOBBIM COIMPOTHUBICHUEM
TEUEHHUIO BO3/yXa Yepe3 uX CJIOH;

B) B CMEILIMBAHUH CHITYYHX MPOJYKTOB C KUAKOCTHIO.

14 . HazoBute 0COOCHHOCTH MPOTEKAHUS MTPOIIECCA CYIIKH.

a) MpoLIecC CYUIKH MPOTEKAET MPU MOCTOSHHOM TEILUIOCOIEPKaHUU;

0) B IIpoIIecCe CYIIKU TeMIIepaTypa OCTaeTCsl BETMYMHON TOCTOSIHHOWM;

B) IPOLIECC CYIIKH MPOTEKAET P MOCTOSTHHON OTHOCUTEIHHON BIAKHOCTH.

15.Yto Takoe «bapboTax»?

a) TEYEHUE KUJIKOCTU Yepe3 HACAIKY;

0) TeueHue ra3a Yepe3 KHUIKOCTD;,

B) TEUCHHUE JKUIKOCTH Yepe3 MOPUCTHIC ITACTUHBI.

16.Kaxkoii ammmmapaT Ha3bIBalOT CKpyOOepom?

a) KOJIOHHY C BOJISSHBIMU HacaJIKaMH;

0) KOJIOHHY, B KOTOPYIO BBOJSTCS CTPYH KHIKOCTH;
B) HAaCaJIOYHYIO KOJIOHHY.

17.Yem oTiiuaercs aacoOuus ot abcopOruun?

a) afcoOIus MPOUCXOANT HA TIOBEPXHOCTH COPOCHTA;
0) azcoO1us MPOUCXOAUT BO BCEM 00BbeMe COpOCHTA;
B) abcopO1usi IPOUCXOAUT HAa IOBEPXHOCTH COPOEHTA.

IIpumepHas TemaTuka pedepaTuBHbIX padoT

o JTUCIMIIIMHE «Hpoueccm H anmnmapartbl OMOTEXHOJIOT I

1. Uctopusi BO3HUKHOBEHMS W (OpMUPOBAHUS OMOTEXHOJIOTMYECKUX
MPOIIECCOB U ammapaToB.

2. ObopynoBaHue sl OMOTEXHOJOTHUECKUX ITPOU3BOICTB.

3. OcHOBBI MeMOpaHHOM TeXHOJIOTHU. MeMOpaHHbIE anmaparhl.

4. CymHocTs mporiecca ¢unpTparuu. O6opynoBanue mis QuibTpanud —
YCTPOMCTBO U NMPUHUMII JCUCTBUA.

5. OcHOBBI  Temjomnepeaauyd. YCTPOWCTBO W NPUHIUI  JEUCTBUS
TEIMJI000MEHHBIX aIlapaToB.

6. BrimapuBanue. Buabl U ycTpOMCTBO BBINAPHBIX YCTAHOBOK.

7. Metoapbl 3KCTpakIMK. ANnapathl s SKCTPAKLIHMH.



8. Kpucramnuzanuss u  pactBopeHue. CrocoObl  KpUCTAJUTM3AIUH.
Y CTpOUCTBO ¥ MPUHIMIT IEUCTBUS KPUCTAJUIU3ALMH.

9. Copbumonnsie mpoiieccbl. AGcopOepbl U aacopoepbl — YCTPOHWCTBO U
IIPUHLINI IEVCTBUS.

10.Cymika. YcTpoHCTBO U IPUHIIUI pabOThI CYIIUIIOK.

11. ®epmeHTanus. YCTpOHCTBO M NMPUHIMI JASHCTBUS OOOPYIOBaHMS IS
dbepmeHTanuu.

12. Ilactepuszanus u crepwmsanus. O0opynoBaHue A MacTepu3alliu U

CTEPWIN3ALMYI — YCTPOMCTBO U MPUHIUIT PAOOTHI.

Kpurepuu ouenkn (pedepatros, B TOM YHCJIe BBINOJIHEHHBIX B (popme
npe3eHTaInui):

100-86 6annoB: BBICTABISETCS CTYJAEHTY, €CIH CTYACHT BBIPa3ui CBOE
MHEHHE TI0 C(QOpPMYIUPOBAHHON mMpoOJieMe, apryMEHTHPOBAI €ro, TOYHO
OTPEICNIUB €€ COACpKaHue U cocTapistonue. [IpuBeneHbl TaHHBIE OTEUECTBEHHOM
U 3apyOeKHOM JIUTepaTyphl, CTATUCTUYECKHE CBEJCHUS, MHGOPMAIIHS HOPMATHBHO
npaBoBoro xapakrepa. CTyJIEeHT 3HaeT W BIJIAJICET HABBIKOM CaMOCTOSITEIbHOMN
UCCIIEIOBATENbCKOM paboThl MO TeME HCCIEIOBaHMS; METOJaMU U TMpUeMaMu
aHaM3a TEOPETUYECKHX W/WIM TPAKTHUYECKUX AacleKTOB H3ydaeMoil o00JacTu.
dakTUYECKUX OIMIMOOK, CBSI3AHHBIX C TTOHUMAHUEM MPOOJIEMBbI, HET; rpadUuuecKu
paboTa oopmiieHa PABUIBHO

85-76 - OamnoB - paboTa XapaKTEPHU3yeTCs] CMBICIOBOM IIEIBHOCTHIO,
CBS3HOCTBIO U MOCEA0BATEIbHOCTHIO U3JI0KEHHUSI; JOMyIIeHO He OoJiee 1 ommOKu
npu OOBSCHEHWH CMBICIA WM COAepX)aHus mpoOiembl. J[ns aprymeHTanuu
PUBOJISITCS JAaHHbIE OTEUYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[IpogeMOHCTPUPOBAHBI HCCIICIOBATEIILCKUE YMEHHUS M HaBBIKU. DaKTUYECKUX
OIMMOOK, CBSI3aHHBIX C TMOHWMAaHHEM TpoOseMbl, HeT. JlomymieHsl oOHA-IBE

omuOKu B 0(hOpMIIEHUU PAOOTHI



75-61 Gamn - CTyAEHT TPOBOIUT TOCTATOYHO CAMOCTOSTEIHHBIM aHAIH3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABIIAIOIIMX MPOOJIEMBI; TOHUMAET 0a30BbIC
OCHOBBI UM TEOpETHYEeCKOe OO0OCHOBaHHME BBIOpaHHOW TeMbl. [lpuBiieueHsbI
OCHOBHBIE HCTOUYHUKH MO paccMarpuBaeMoit teme. [lomymeno He 6oee 2 ommook
B CMBICJIE WJIH COJIEpKaHUU MPpoOsieMbl, opopmiiennn padotsl 60-50 6amios - eciu
pabota mpeAcTaBisieT co0Oil Mepecka3aHHbIM WJIM TOJTHOCTBIO TMEpEenHCaHHBIN
MCXOJHBIN TEKCT 0€3 Kakux Obl TO HU OBLIO KOMMEHTapHUEB, aHanu3a. He packpeita
CTPYKTypa M TEOpEeTHYecKas COCTaBIIAMOIIas Tembl. JlomymieHo Tpu uiu Oojee

TpeX OLIKUOOK B CMBICIIOBOM COJICPKAHUU PACKPHIBAEMOM TTPOOTIEMBI.

IIpomexyToyHas aTTeCTALUA CTYACHTOB
[IpomexyTounass arrectanusi CTyIEHTOB Mo aucuuiuimHe «IIpomeccer u
amnmapatbl OMOTEXHOJOTUM» TPOBOJUTCS B COOTBETCTBHUM C JIOKAJIbHBIMU
HOpMaTUBHBIMH akTamu JIBOY wu sBasercs oOszatenbHOU. [IpomexyTounas
aTTecTallsl OCyILIecTBIseTcd B (opme 3auera B 5 CeMECTpe M IPOBOJIUTCS B

yCTHOM (hopMe C HCIOIb30BaHUEM OUJICTOB.

OueHOYHBIE CPEICTBA /JIsl IPOMEKYTOUHOI aTTecCTAlMU
BOITPOCHI JIA MTOAT'OTOBKU K 9K3AMEHY
no gucuumiuae «I[poueccel u annapaTbl OMOTEXHOJIOT UMD

1. Cdopmynupyiite 3aKOH COXpaHEHUSI MACChl U DHEPTUH.

2. 3akoHbl paBHOBecusi cuctembl: npuHuun Jle-Illatenbe u mnpasuio
['nb0ca.

3. Ilpunmmn aABWXKyIIeW CHIbl JJig  TEIUIOBBIX, MAacCCOOOMEHHBIX,
TUJIPOIMHAMHYECKHUX MPOIIECCOB.

4. Knaccudukanusi MpoIEeccCOB: MO TEXHUYECKOMY [MPHU3HAKY, 10
U3MEHEHHUIO TapaMeTpoB TMpoliecca BO  BPEMEHH, 1O  KHHETUYECKUM

3aKOHOMCPHOCTIM.



5. Cdopmynupyiite 3a7a4 M1 KPUTEPUU OMTHUMHU3AINNA TEXHOJIOTHIECKOTO
npolecca.

6. TIlonstue o momobun BenuuuH. [lepBast u Bropasi TeOpeMbl MOA00US.

7. Pexumbl JIBWKEHHS KUAKOCTH, (AKTOPBI, OINPEACISIONINE BHUT
JIBUKEHUS.

8.  Bujpl U XxapakTepuCTHUKa TUCTIEPCHBIX CUCTEM.

9.  OcHOBBI IIpoIIECCa TIEPEMEIITUBAHUS, TUTTHI MEXaHHYECKIX MEIIAIOK.

10. OrcrauBaHWe KUIKOCTH TMOJ JEHCTBUEM TIPABUTAIIMOHHOTO TOJIA.
OTCTOMHUKYU — IPUHITUTT JEHCTBUS, KJlacCU(UKAIHI.

11. OcHOBBI OCaXACHUS MO ACHUCTBUEM IIEHTPOOCIKHBIX CHUJI.

12. ®usuueckas ocHOBa (HUIBTPOBaHUS, (PAKTOPHI, BIUSIONINE Ha MPOIIECC,
BUJIBI (PUITHTPOBAHUS.

13. OGopynoBanue aJig nporecca GUILTPOBAHUS — YCTPONUCTBO M MPUHIIMIT
JeNCcTBUS (Ha IPUMEDE).

14. OcHoBBI TipolLIEcca MEPEMENTUBAHUS.

15. CnocoObl  mepeMemuMBaHus W anmaparbl, MPUMEHSEMbIE  JUIs
nepeMeIIMBaHu.

16. MemMmOpaHHBIE METOABI PA3ICICHHUS JKUJIKIUX CHCTEM.

17. CyurHocTs mporecca o0paTHOTO 0cMOca.

18. AmnmapaTtsl AJig TpoBeaeHUS] MEMOPaHHBIX MPOIIECCOB.

19. Pa3HOBMAHOCTH Mpoliecca U3MEIBUCHUS: JPOOIECHNE, PE3aHHE.

20. Krnaccel u cmocoObl M3MEJIbYEHHS, OCHOBHBIE XapaKTEPHUCTUKHU
npoiiecca.

21. YcTpoiicTBO, MPUHIMI JEHCTBUSA, 00mMe TpeOOBaHMS M OCHOBHBIC
pacyeTHBIC XapaKTEPUCTHKHU JIPOOHIIOK.

22. CoptupoBaHue IO pa3MepaM dacTuil (MpocerBaHue): Quanyeckas
CYyITHOCTh  mporecca.  Kmaccudukamus ~ CUT,  OCHOBHBIE  PacuUETHBIC

XapaKTEPUCTUKH.



23. CymHOCTh mpoIecca MPECCOBaHUS, BHJBI TMPECCOBAHUSA: OTXKATHUE,
dbopMoBaHME U IITaMIIOBKa, COOCTBEHHO TIpeccoBaHHEe H OpUKETHPOBAHUE,
AKCTPY3Usl, OCHOBHBIC XapaKTEPUCTUKH TTIpolLiecca.

24. OcoOEeHHOCTH TMPOLIECCOB TEIVIOOTAAYN U TEIUIONepeaun B amnmapaTax
MUIIEBBIX TPOU3BOCTB.

25. OCHOBHBIE pacyeTHbIE YpaBHEHHUS MPOIECCOB TMEPEeHOCca TEIIOBOM
DHEPTUH:  TEIUIOMPOBOJHOCTH, KOHBEKIMH, HW3Iy4eHUs, TEIUIOOTAAYd U
TEeIIonepeauH.

26. OmpeneneHue  pacyeTHBIX  TEMIEPATyp  TEIUIOCHCTEMBI U
TEMIIEPATypPHOTO Hamopa.

27. Knaccudukanusi, KOHCTPYKIIMU, TMPUHIHUI JACUCTBUS TETLIOOOMEHHBIX
anrmapaToB.

28. OCHOBBI TEIUIOBOTO pacyeTa TeI00OMEHHUKOB IOBEPXHOCTHOTO TUIIA.

29. OcHOBBI MaccoIepe1ayu. Knaccuduxanus MacCcOOOMEHHBIX
TIPOIIECCOB.

30. OcHoBHble  ypaBHeHHs  Maccomnepenadyd. OCHOBHBIE  3aKOHBI
Maccornepenauu: 3akoH Oruka 1 OCHOBHOM 3aK0H MaccooTnauu Ll{ykapesa.

31. CymHocTs mporecca aacopOuuu. Bumbl aacopOEHTOB M OCHOBHBIC
TpeOOBaHUS NPEAbSBISIEMbIC K HUM.

32. Knaccudukanus ancopOepoB, KOHCTPYKIUSA ¥ TMPUHLUI TEHCTBUS (Ha
npuMepe).

33. OcHoBbl npotiecca adbcopOuuu. Buabsl abcopOepos.

34. OcobeHHOCTH Tpoliecca CYIIKH, MaTepUAIbHbIE U TEIUIOBbIE OalaHCHI
CYLIKH.

35. Knaccudukaius npouecca CylKky, OCHOBHBIE TUIIbI CYIIHIIOK.

36. OcHoBBI Iporiecca BoinapuBaHusi. CriocoObl BeITapUBaHHUSL.

37. YCTpOMCTBO M MPUHIIUII JCHCTBUS BBITIAPHBIX AIapaToB.

38. ®depmenrtanusa. O6opyaoBanue s GepMEHTAIUH.

39. Ilacrepuszammst u crepuwiusauusa. Anmapatsl sl  MNPOBEACHUS

NnacTepru3aln U CTCPUIIN3alluu.



40.
41.
CBE/ICHUS.
42.
43.
44,
45.
46.
47.

Moiika 060py10oBaHMsl, KaK OMOXMMHUYECKUI TpOIIECC.

OcHoBBI Temonepenaud B OMOTEXHOJIOTHYECKOU ammaparype. OOuue

OcHOBBI TeIonepeaaYr B OMOTEXHOJIOTHUECKOH amnmapaTtype.
TeruoBble OalaHCHI.

OcHOBHOE ypaBHEHHUE TEIUIONEpEaauH.

TemmneparypHoe MoJie U TeMIEPATYPHBIN TPaJIUCHT.

3akoH Dypsbe.

HuddepenunansHoe  ypaBHEHHE  TEIUIONPOBOAHOCTU.  TerioBoe

usnydenue. 3akonbl Ctedana-bonsiimana, Buna u Kupxroda.

48.
49,
50.
51,
52,
53.
54,
55.
56.
57,
58.

IIepenaya Teria KOHBEKLMUEN.

HarpeBanue, oxnaxaeHue u konaeHcanus. OO1ne cBeIeHus.
Harpesaromiue areHTsl 1 ciocoObl HarpeBaHUsl.

HarpeBanue riryXxum rnapom.

HarpeBaroiue areHTsl U ClocoObl HarpeBaHUsl.

HarpeBanune octpsiM nnapom.

HarpeBaroliue areHTsl U CocoObl HarpeBaHUsl.

Harpesanue ropsiueit BOIoM.

HarpeBaHue TONOYHBIMU ra3aMH.

HarpeBaHue 351eKTpUYECKUM TOKOM.

Oxnancﬂaiomne arCHThI, CITOCOOBI OXJIaXKACHUIA W KOHACHCALIHNH.

OxnaxxaeHue 10 0OBIKHOBEHHBIX TEMITEPATYP.

59.

Oxnakmarolye areHThl, CIOCOOBI OXJaXKICHUA W KOHJCHCAIIUH.

OxJtaxkIeHue 10 HU3KUX TeMIepaTyp.

60.
61.
62.
63.

KoncTpykiuu TernnooOMeHHbIX anmapatoB. OOIIue CBEIEHHUS.
KoxyxoTpyOuarbie TeI000MEHHUKH. DJIEMEHTHBIE TETNIOOOMEHHHUKH.
JIByxTpyOuaThie TEII000MEHHUKH.

3MEEBUKOBBIE MOTPY>KHBIE TEIJI000OMEHHUKH. 3MEEBUKOBBIC

OPOCHTCIIbHBIC TEII000OMEHHHUKH.

64.

[Inactunyatble Term1oooOMeHHUKU. OpeOpeHHbIe TEMI00OMEHHHUKHY.



65.
66.
67.
68.

araparTos.

CrnmpanbHbie TETIIO0OMEHHUKH.

BrimapuBanue. O01iue cBeeHuU .

OI[HOKOpHYCHBIe BBIIIAPHBIC YCTAHOBKH.

MHOFOKOpHYCHBIC BBIITAPHBIC YCTAHOBKH. OCHOBHBIC THIIBI BBIIIAPHBIX

69. OOnactu mprUMeHEHUs U BHIOODP BBIMAPHBIX allapaToB.

70. OcnoBbsl Macconiepenaun. O6mme cBenenus. [IpaBuio ¢as.

71,

TerioooMe

OcHoOBBI ~ TerIonepenauyd. YCTPOMCTBO M MPUHIMI  JICUCTBUSA

HHBIX allliapaToB.

72. BrmmapuBanue. Buasl v ycTpoiCTBO BBIMTAPHBIX YCTAHOBOK.

73. MeTtoapl 9KCTpaKIuu. Anmnapathl A SKCTPAKIIUH.

74.

Kpucrammsanns

u pactBopeHue. C(CrocoObl  KpHCTaUIM3aLUN.

YCTpONCTBO U IPUHIIUII ICHCTBUS KPUCTALIU3AIINAH.

75. CopOrmonHnbie mporiecchl. A6copOepsl U aicopOoepsl — YCTPOUCTBO H

IIPUHLAIL P

a0OTHI.

KpnTepnn BBICTABJCHHUA OLHCHKHA CTYJACHTY Ha 9K3aMCHC€ 110

AUCHUIIJINHE «Hpoueccm H anmnmaparthbl OMOTEXHOJIOTr Ul

Bannst Ormenka TpeboBanus kK cHOPMUPOBAHHBIM KOMIIETEHIIUAM
(pefiTuHrOBas 3aueTa/
OIICHKA) JK3aMeHa
(cranmaptHas)
100- «3aUTCHOY/ OImeHKa «OTIUYHOY» BBICTABISAETCS CTYACHTY, €CIH OH TIyOOKO H
85 COTITUIHOY MPOYHO  YCBOWJI  IPOTPaMMHBII MaTepual,  HCYEpIIBALOLILE,
MOCTICTOBATEIBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3jaract, yMeeT
TECHO VYBS3BIBATH TCOPHIO C MPAKTUKOW, CBOOOIHO CIPABISCTCS C
3aauaMy, BOMPOCAMH W JPYTMMH BHJIAMH TPUMCHEHUS 3HaHUH,
MpUYEeM HE 3aTPYAHSACTCS C OTBETOM IIPH BHIOM3MEHEHHUHU 3aaHUM,
HCIOJB3YET B OTBETE MaTepHal MOHOTpapuueCKOi
JIUTEPATyPhI, IPABMILHO 000CHOBBIBACT ITPUHATOE PEIICHHUE, BJaICCT
Pa3HOCTOPOHHHUMHM HABBIKAMH M ITPUEMaMH BBITIOJTHEHHS
11a00paTOPHBIX PaboT.
84-75 «3a4TeHO»/ O1eHKa «XOpOIIO) BBICTABISIETCS! CTYACHTY, €CIH OH TBEPAO 3HACT
«XOPOLIO» Marepuall, TpaMOTHO M MO CYIIECTBY H3JlaraeT ero, He JOIMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IMPABHIBHO
MIPUMEHSIET TEOPETUUCCKUE MOJOKCHUS MPH PEIICHUU MPAKTUICCKUX
BOIIPOCOB W 3a/1a4, BIIAJCCT HCOOXOIUMBIMU HABBIKAMU U MPHEMaMU
WX BBIIIOJHCHUS
74-61 «3aUTCHO»/ OIlCHKa «YIOBJICTBOPUTEIBHO» BBICTABIISCTCS CTYICHTY, C€CIU OH
«YIOBJICTBOPUTEIIHLHO» | MMEET 3HAHUSA TOJBKO OCHOBHOTO MaTepualia, HO HE YCBOWI €ro
JeTajei, JOIMYyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IPaBIIbHBIC
(OpMYIHPOBKY, HApYIICHHUS JIOTHYECKOW TIIOCIEIOBATEIHHOCTH B
M3JI0KCHUH TIPOTPAaMMHOTO MaTephalia, WCHBITHIBACT 3aTPYAHEHUS




TIPY BBITIOJIHEHUHT
MPAKTUIECKHUX padoT.

60-0 «HE 3a9TCHO»/ O1eHKa «HEYIOBICTBOPUTEIHHO» BBICTABIICTCS CTYACHTY, KOTOPBIH
«HEYIOBJICTBOPUTEIHHOY» | HE 3HACT 3HAYMUTENBHOI 9acTH MPOrpaMMHOTO MaTepuaia, JOIMyCKaeT
CYLECTBEHHBIC OINMOKH, HEYBEPEHHO, C OOJBLIMMH 3aTPYIHCHUSIMHU
BBINIOJIHSIET JlabopaTtopHble paboThl. Kak mpaBuio, OLEHKA CTaBHTCS
CTyAC€HTaM, KOTOpbIe HE MOTYT NPOJOIDKHTH oOO0ydeHHe 0e3
JIOTIOJIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIIECH TUCIUILINHE.

Kpurtepuu oneHkH (YCTHBIH OTBET)

100-85 ©OaminoB - ecnu OTBET IOKAa3bIBAECT MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMoOil MpeAMETHOM 001acTH, OTJIMYAETCS TIyOUHOU M MOJHOTOM
PACKpBITUS TEMBI; BJIaJICHHE TEPMUHOJIOTUUECKHUM aIlllapaToM; YMEHUE OOBSICHATD
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, AEaTh BBIBOJBI U 0000IIEHHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOJUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKON PEYbl0, JOTMYHOCTh U IOCJIEAOBATEIbHOCTh OTBETA; YMEHUE
NPUBOJNUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 001acTH.

85-76 - GamioB - OTBET, OOHAPYKUBAIOIIUIM MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3ydaeMOU MpeaMETHON 007acTH, OTIMYAETCsl TITyOUHOU M TOJHOTOM
PACKpBITUS TEMBbI; BIIaJIEHUE TEPMUHOJOTUUECKUM arlapaToM; yMeHUuEe OOBbICHITh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, ACIaTh BBIBOJBI M 000OIICHHMS, TaBaTh
apryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJCHUE
MOHOJIOTUYECKOW PEYbl0, JIOTUYHOCTh M MOCIEAOBATEIbHOCTh OTBeTa. OpHaKo
JIOITyCKAeTCs OJIHA - IBE€ HETOYHOCTHU B OTBETE.

75-61 - Oamn - oleHUBAETCS OTBET, CBUACTEILCTBYIOIIMI B OCHOBHOM O
3HAHWM TIPOIIECCOB  W3y4aeMOW  MpeAMETHOW  00JIacTH,  OTIUYAIOIIHICS
HEJOCTATOYHOW TIyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo cHOopMUpPOBAaHHBIMH HABBHIKAMH aHaIu3a SBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHl U
MPUBOJUTH MPUMEPHI;, HEJOCTATOYHO CBOOOJHBIM BJIQJCHUEM MOHOJOTHYECKOMN
pEeYbI0, JOTUYHOCTHIO M MOCIEJ0BATEIbHOCThIO OTBETA. J[omycKaeTcsi HECKOIbKO

OIINOOK B COACPIKAaHNH OTBETA; HCYMCHHUC IIPHUBCCTH IIPHUMCP pa3BUTHA CUTyalllH,




IIPOBECTH CBA3b C APYTMMHU aclieKTaMu n3ydaemoi oonactu. 60-50 6aisioB - OTBeT,
OOHapYy>KMBAIOIIUIl HE3HAHWE TIPOIECCOB M3y4aeMOW TMPEAMETHOW 00JacTw,
OTIMYAIOUTUICS HETTTyOOKUM PACKPBHITUEM TEMbI; HE3HAHHEM OCHOBHBIX BOIPOCOB
TEOpUH, Hec(HOPMHUPOBAHHHIMU HAaBBIKAMHM aHAIHM3a SIBICHUN, TPOILIECCOB;
HEyMEHUEM J1aBaTh ApryMEHTHPOBAaHHBIE  OTBETHI, CJIAa0ObIM  BIAJCHUEM
MOHOJIOTUYECKOW pPEUbl0, OTCYTCTBHEM JIOTMYHOCTH M TOCIEA0BATEIbHOCTH.
JlomyckaroTcsi cepbe3Hble OLIMOKU B COACPKAHUK OTBETA; HE3HAHHE COBPEMEHHOU

poOJIeMaTUKHA U3yd4aeMOu 00JIacTH.



