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AHHOTALIA
y4e0HO-METOIUYECKOTO KOMILIEKCA JUCIIUILITUHBI
«IIpouecchl U anmaparsl NUILEBBIX TPOU3BOJICTBY
Hamnpasnenue noaroroBku: 19.03.04 TexHom0rHs NPOAYKIMHU U OpraHu3aus
OOLIECTBEHHOT'O TUTaHUSI
Oo0pazoBatenbHas nporpaMma: « TexHoIorus NpoAYKIMH U OpraHU3alMsl

PECTOPAHHBIX YCIYT»

Y4eOHO-METOMMUECKH KOMIUIEKC IuCHUIUIMHBI «lIporecchl u  ammapaTsl
MUIIEBBIX MTPOU3BOJCTBY pa3pabOTaH JyUisl CTYACHTOB 3 Kypca M0 HaIlpaBICHHUIO
19.03.04 TexHonoruss NPOAYKIUM U OpraHU3alus OOIIECTBEHHOTO MNHUTaHUs
npoduiib TMOATOTOBKH «TEeXHOJOTHS MNPOAYKIIMHU U OpraHu3alus PEeCTOPaHHBIX
yciyr» B cooTBercTtBue ¢ TpeboBanusimu OC BO mo gaHHOMYy HampaBJieHUIO U
MOJIO’)KEHUEM 00 y4eOHO-METOANYECKUX KOMILIEKCax JTUCHUTUIAH
o0pa30oBaTeNbHBIX MPOrPaMM  BBICIIETO MPOPECCHOHAIBHOTO  00pa30BaHMS
(YTBEpKIEHO MPHKa3oM H.0. pektopa IBOY ot 17.04.2012 Ne 12-13-87).

Hucrumnaa «IIporeccsl ¥ anmaparbl MUIIEBBIX MPOU3BOJICTB» BXOJIUT B
BapUATHUBHYIO YacTh y4eOHOTO TUIaHa.

OOmas TpyAO0EMKOCTh OCBOEHHUSI TUCIHIUIMHBI cocTaBisier 180 wacos.
Y4yeOHBIM MMJIAaHOM TMPEAYCMOTPEHBI JIEKIIMOHHbIE 3aHsATus (36 yacom),
nabopatopubeie 3aHaTHS ( 36 dacoB), mpaktudeckue 3aHATHUA (18 wyacon),
camocTosTenbHas padota cryaeHTa (36  yac). lucrumamHa peanusyercs Ha 2
Kypce B 4 cemectpe.

CopeprkaHue JUCITUTIIMHBI OXBATHIBACT CIICTYIOIINN KPYT BOIPOCOB:

- OCHOBBI MMPOTEKAHUS TEXHOJIOTHUECKHUX MPOIIECCOB OMOTEXHOIOTUH;

- kjaccuduKaius, Ha3HauY€HHWE U 00JacTh NPUMEHEHHS COBPEMEHHBIX
anmapaToB B OTACIBHBIX TEXHOJIOTHYCCKUX MPOIeccaX OMOTEXHOIOTHH;

- METOJBl PAcCYeTOB TEXHOJOTHYECKUX TMPOIECCOB W  ammaparoB

OHMOTEXHOJIOTHH,



JucrunmHa «[Iporeccs! v anmapaThl TUIIEBBIX TPOU3BOICTBY JIOTHYECKU H
COJIEpKaTENbHO CBsI3aHa C TaKUMH Kypcamu, Kak «Dusuka», «OCHOBBI 001Ieil u
OpraHu4ecKo XuMumy», « OCHOBBI OMOTEXHOJIOTHI» U JP.

JucuunnuHa  HampaBieHa Ha  (opmupoBaHHE — TPOGHECCHOHATBHBIX
KOMIIETEHITU .

Y4yeOHO-MeTOANUECKUI KOMIUIEKC BKJIIOYAET B ceOs:

— pabouyio porpamMmy y4eOHOU JUCITUTUIHHBL;
— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuarommuxcs (mpuiioxxeHue 1);

— (OHJI OLICHOYHBIX CPEACTB (IIPUIOKEHHUE 2).
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ABSTRACT

Bachelor’s degree in 19.03.04 Technology products and catering

Study profile «The technology of production and organization of catering
servicesy.

Course title: Processes and devices of food production

Basic (variable) part of Block, 5 credits

Instructor: T.l. Tkachenko

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

- the study of the physico-chemical nature of the main processes;

-the ability to design, build and operate technological equipment with
maximum efficiency;

- use of energy and resource saving technologies;

- introduction into production of research results.

Learning outcomes:

OPK-4 willingness to operate various types of technological equipment in
accordance with the safety requirements of different classes of catering

PC-1 ability to use technical means to measure the main parameters of
technological processes, the properties of raw materials, semi-finished products
and the quality of finished products, organize and implement the technological
process of food production

PC-5 the ability to calculate the production capacity and the efficiency of
technological equipment, to evaluate and plan the introduction of innovations in
production

PC-19 ability to organize resource-saving production, its operational
planning and ensuring the reliability of technological processes of food production,
ways of rational use of raw materials, energy and other types of resources

PC-33 readiness to negotiate with design organizations and technology
equipment suppliers, to evaluate the results of designing a small business catering

enterprise at the project stage



Course description: The content of the course covers the following range of
issues: mastering the fundamentals of the theory of various processes of food
technology, principles of design and methods for designing devices and machines
used to implement these processes in real production conditions with maximum
efficiency

Main course literature:
1.Zhistin, E.A. Processes and devices of food production [Electronic resource]:
teaching aid / E.A. Zhistin, V.A. Aurors. - Electron. Dan. - Penza: PenzGTU,
2011. - 32 p. - Access mode: https://e.lanbook.com/book/62637

2. Zhukov V.I. Processes and devices of food production [Electronic resource]: a

tutorial / Zhukov VI - Electron. text data.— Novosibirsk: Novosibirsk State
Technical University, 2013.— 188 C — Access mode:
http://www.iprbookshop.ru/45150.html

3. Voblikova, T.V. Processes and devices of food production [Electronic resource]:
a tutorial / T.V. Voblikova, S.N. Shlykov, A.V. Permyakov. - Stavropol: AGRUS
Stavropol State. Agrarian University, 2013. - 212 p. - ISBN 978-5-9596-0958-0. -
Access mode: http://znanium.com/catalog/product/514571

Form of final knowledge control: exam


https://e.lanbook.com/book/62637
http://www.iprbookshop.ru/45150.html
http://znanium.com/catalog/product/514571

AHHOTAIMA

Huctunnna «IIponecch 1 anmapaTsl MUILEBBIX TPOU3BOACTBY BKIIIOUEHA B
coctaB  BapuatuBHOW 4actu jgucuuiuimH  b1.b.23 numkna  ocHOBHOM
oOpa3zoBaTeIpHOM MporpaMMbl MOJATOTOBKHM OakanaBpoB HampasieHus 19.03.04
«TexHonorus NpoAyKIMU U OpraHu3alys 00IECTBEHHOTO MUTAHUS.

OO6mrast TpyT0EMKOCTh OCBOCHHS JTUCIMIUIMHBI COCTaBIISCT IMATHh 3a4ETHBIX
enunuil (180 akageMHUUeCKHX 4acoB).

OcBOeHHE MUCIUIUIMHBI OCYIIECTBISETCS MapajulebHO M TECHO CBS3aHO C
U3yYeHUEM NUCHUILINH: «Pu3nka», « OCHOBBI OOIIEH U OPraHUYECKOU XUMUNY.

Llenvio  uzyuenus oOucyuniuHvl SABISIETCS. YCBOGHUE OCHOB TEOPUHU
Pa3TUYHBIX MPOIECCOB MUIICBON TEXHOJOTHUH, MPUHIIAIIOB YCTPONCTBA M METOJIOB
MPOCKTUPOBAHUS aIIAPATOB W MAIlIMH, UCIOJIb3yeMbIX JJIsi peajiu3alii dTHUX
MPOILIECCOB B  YCIOBUAX  PEAIbHOrO  TMPOU3BOJICTBA C  MaKCHUMAaJIbHOM
3 PEeKTUBHOCTHIO

3aoauu oucyuniumoi:

-U3y4eHHE (PU3NKO-XMMUYECKON CYITHOCTH OCHOBHBIX MPOLIECCOB;

-yMEHHE MPOEKTUPOBATH, CO3/1aBaTh U JKCILUIYaTUPOBATh TEXHOJIOTHYECKOE

o0opy0BaHUE C MAaKCUMAIIbHOH 3 (HEKTUBHOCTBIO;
- MCIIOJI30BaHKE PHEPTO- U PECypCOCOEPETaronInX TEXHOIOTHIA,
- BHE/IPEHUE B MMPOU3BOJICTBO PE3YyIbTATOB HAYYHBIX UCCIIEIOBAHHM.

Jist  ycmemrHOTO  M3ydeHHs JUCIUIIMHBL - «lIporecchl W ammapatsl
OMOTEXHOJIOTHH» Y OO0YYaromuXCs JOJKHBI OBITh CHOPMUPOBAHBI CIICTYIOIIHEC
MpeIBapUTEIbHBIC KOMIIETECHITUU:

- CIOCOOHOCTBIO K peaju3aliil U YIPaBICHUIO OHWOTEXHOJOTHYEC-KMMU
IIPOIECCaMH;

- CIIOCOOHOCTBIO YYaCTBOBATh B Pa3pabOTKE TEXHOJOTMYECKUX MPOEKTOB B

COCTaB€ aBTOPCKOI'0 KOJIJICKTUBA,



- T OTOBHOCTBIO

HCIIOJIB30BaTh

S3UPOBAHHOI'O IIPOCKTUPOBAHM.

B  pesynbrare

M3y4YECHUS

COBPCMCHHBIC  CUCTCMBbI

JAHHOM  JHUCUMIUIMHBI Yy  OOydarommxcs

dbopMupYIOTCS CAeAyomue MPOoPECCHOHATBHBIC AIEMEHTHI KOMITCTCHITUH

Kox u ¢popmysimpoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIeTeHIIHH
OIIK-4 TOTOBHOCTHIO | 3HaeT CcOOpKY, MOHTaX, PETYJIMPOBKY U PEMOHT Y3JIOB U
9KCILTyaTUPOBATh MEXaHU3MOB O0OpYIOBaHMs, arperaroB, MallWH,
pa3nuyHbIe BUJIBI CTaHKOB M JIPYrOro  3JIEKTPOOOOpYyIOBaHHUS
TEXHOJIOTHYECKOT0 IPOMBIIIICHHBIX OpraHU3aIHi
000pyI0BaHUs B
COOTBETCTBUU ¢ | Ymeer NPaKTUYECKUN OTIBIT: 3aIOJTHEHHS
TpeOOBaHUAMHU TEXHUKH TEXHOJIOTUYECKOH  JOKYMEHTAaluu; padoThl ¢
0e30MacHOCTH pa3HBIX U3MEPUTENBHBIMUA  AJIEKTPUUYECKUMH  TIPHOOpamH,
KJIACCOB HNpEANPUATUI CpencTBaMU U3MEPEHHUM, CTEHIaMU
MUTaHUS
Bnaneer | meromamu MaTEeMaTH4eCKOro OTHCAHUS
NPOTEKAIOIINX IPOILECCOB B AJIEKTPOMArHUTHBIX
YCTPOMCTBAX W  HHTEPIPETAMH  MOJYYSHHBIX
pe3yiabTaToB B pe3yiabTare  IPOBEIEHHBIX
IKCIEPUMEHTAX
[K-1 CIOCOOHOCTBIO | 3HaeT o01IMe TeopeTUYeCKre 3aKOHOMEPHOCTH THIPO-
UCIIOJIb30BaTh TEXHUYECKHE MEXaHUYECKUX, TEII0-MacCOOOMEHHBIX MPOLIECCOB
CpeacTBa  JUid M3MEPEHMA | Yyeer IPUMEHSTh CIIPaBOYHBIE, PACUETHBIE M DSKCIIEpPH-
OCHOBHBIX 11apaMeTpOB MEHTAJbHBIE  JaHHbIE 10  TEIIOPU3UMIECKUM
TEXHONOTHICCKIX CBOMCTBAM BEIIECTB U UX U3MEHEHUIM
MPOLECCOB, CBOHCTB ChIPbA, 5 -
nosnypadbpukaroB u
Ka4eCTBO TrOTOBOM
HPONYKINH,  OPTaHM30BATH HaBBIKAMHU Pa0OThI CO CIPABOYHOU M TEXHHUYECKOM
U OCYILECTBIATS JHTepaTypoit
TEXHOJIOTUYECKUN TPOIece
IPOM3BOJICTBA  MPOIYKIHH
MTUTaHWS
I1K-5 CIIOCOOHOCTH | 3HaeT Ha3Ha4YeHHe, O00JacTh NPUMEHEHHS, KJACCH-
paccuuThIBaTh (UKaIMIO COBPEMEHHBIX alNapaToB B OTJEJbHBIX
IIPOM3BOJICTBEHHBIE TEXHOJIOTUIECKUX MPOIECCaX TEXHOIOTUU
MOIIHOCTH 1| Vmeer BBIOUPATH ONTHMAaJIbHBIE TEXHOJIOTUYECKHUE
dhdexTHBHOCTS  PabOTHI pEeKUMBI W HaumOojiee palUOHAIbHBIE  THITBI
TEXHOJIOTUYECKOTO armnapaTos
000pyI0BaHUs, OIICHUBATh Brancer
M ILUIAHUPOBATb BHEAPCHHUE METOJaMU  TPOCTBIX  pacueToB  MapamMeTpoB
MHHOBALWMI{ B IPOU3BO/ICTEO TEXHOJIOTUIECKUX MPOIECCOB H 000pYyTOBAHUS
I1K-19 CIOCOOHOCTH | 3HaeT Bormpocs! opranuzammu pecypcocOeperaronmx

OpraHu30BaTh
pecypcocOeperaroliee

IMPOM3BOJCTB HA I1.0.I1. Pa3JIMYHOIO THUIIA

aBTOMAaTH-




IIPOU3BOCTBO, ero | Ymeer OmnepaTHBHO IJIAHUPOBATH U 00ECIICUNBATD
OIEPpaTUBHOC HAJIC)KHOCTh TEXHOJIOTUYECKUX MPOLIECCOB
TUTaHHpOBaHUE " IPOM3BOJICTBA MPOTYKLUH OOIECTBEHHOTO
obOecrieueHUe HAJIEKHOCTH
UTAaHUS

TEXHOJIOTUIECKUX
MPOIIECCOB  TPOU3BOICTBA

Bnaneer
HPOAYKIHH [ATaHu, Cnocobamu palOHaJILHOTO MCHOIb30BAHUS
COCOOB!  palHOHANLHOTO CBIPHEBBIX, JHEPTETHYECKUX U APYTHX BUIOB
UCTIOJIB30BaHUSl  CHIPHEBBIX,

PECYPCOB I1.0.I1. Pa3JIMYHOTO THIIA

OHEPreTUYCCKUX M APYTHX
BUJIOB PECYpPCOB
[1K-33 roTOBHOCTH BecTH | 3HaeT HAyYHBIC OCHOBBI IPOTEKAHHS TEXHOJOTHUECKUX
MEPETOBOPBI C MPOEKTHBIMH MIPOLIECCOB
OpraHu3alHAMH 1| Vmeer BBIOMpATh U NPOEKTHPOBATh OTHAENIbHBIE AIIapaThl
HOCTaBIMHKaMH B TEXHOJOTUYECKOM JTMHUM, a TAKKE IIOATBEPIKAAT
TCXHOJIOTHIECKOro pacueTaMy IPaBUILHOCTH BHIOPAHHOTO PELICHUS
000py/1I0BaHUs, OILICHUBATh

Biageer
pe3yJbTaThI
IIPOEKTHPOBAHNS METOJJaMU  pacyeTOB  HECTAI[MOHAPHBIX  TEX-
TpETPUATHS IATAH HOJIOTHYECKUX  TPOILECCOB M  MPOYHOCTHBIX
MaJIOTO GH3HECAa HAa CTAINH pacueToB COOTBETCTBYIOIIUX AIapaToB
MPOCKTA

Jnst popMupoBaHus BhIIICYKa3aHHBIX KOMIIETCHIIMI B paMKax JTUCIUILUIMHBI
«IIpoueccel U amnmapaTbl OMOTEXHOJOTHMWY» TMPUMEHSIOTCS CIEAYIOIIHE METOJIbI
aKTUBHOTO/ HHTEPAKTUBHOTO O0yUCHUS:

- MPOOJIEMHBIE JICKIIHH;

- JIGKITUN — KOH(PEPEeHITUH;

- JIEKLIMH MPE3EHTALINH;

- MPOEKTHBIE METOAUKH;

- TECTOBBIE 3aJIaHUS;

- 3JIEMEHThI HAYYHO-HUCCIEA0BATEIbCKON padoThI;

- Mmeroasl [T — mpumeHeHWe KOMIBIOTEPOB s Jnoctyna K HHTepHer-
pecypcaM, HCMOJb30BaHWE OOYYAIONIMX TMPOrpaMM C LEIbI0 PACIHIMPEHUS
WH()OPMAIITMOHHOTO TIOJIS, TOBBIIICHUS CKOPOCTH OOpabOTKM U TMepeaayu
uHdopmaruu, olecredeHus: ymoOCTBa MpeoOpa3oBaHUs W CTPYKTYPUPOBAHUS
uHpopmanuu Uil TpaHcPopMalud ee B 3HaHWE (MCIOJB3YIOTCS Ha 3aHATHSX B

(dbopme 3NEeKTPOHHBIX MPE3EHTAUHN JEKIUH, U T.11.);



- [Ipo6emHoe 00yUeHHE — CTUMYITUPOBAHUE CTYACHTOB K CAMOCTOSITEIEHON
«100bI4e» 3HaHUH, HEOOXOIUMBIX JJIS PEIICHUSI KOHKPETHOM MPOOIEMBL;

- Onepexaroniasi caMOCTOsITeNIbHAsE paboTa — U3y4YeHUE CTyACHTaMH HOBOTO
MaTepralia 10 €ro U3JI0KEHMS MPENOJAaBATENIEM Ha JICKIUN U JPYTUX ay IUTOPHBIX
3AHATUAX;

- JabopaTopHbBIEC HCCIIEIOBaHUs Ha coBpeMeHHOM obopynoBanuu MHUUIL] ¢

JNAIbHENIIICH UHTEPIIPETALMEN MTOJTYYEHHBIX JaHHBIX.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
JlekunonHble 3aHsaTHSA 36 yac

Tema 1. OcHoBHbIe mnoJIOkeHMs u 3agaunm Kypca «IIpomeccsl u
annapaTtbl NUIIEBBIX MPOU3BOACTBY - 2 Yac

[Ipeamer u 3amaum nucuuruinHbl. Kiaccudukaiys OCHOBHBIX MPOIECCOB
TexHonoruu. [ToHaTre o IBMXKYIIEH CHUJie MpoIecca.

Tema 2. Jlekuus-npesenrauuss (MAO) OcHOBHBbIE 3aKOHOMEPHOCTH
NMPOTEKAHMUS TEXHOJOTHYECKHUX MpoueccoB — 4 yaca

TpeOoBanus, NpeabABIIEMbIE K MalllMHaM M anmapataM. TpeOoBaHwus,
npeabsBisgemMble K MarepuanaM. OCHOBHbIE THUIBI MPOILIECCOB M  allapaToB.
HayuHbie OCHOBBI MpoTeKaHusi mpoleccoB. [[pUHIMI ONTUMH3ALMKU MPOIECCOB.
OCHOBBI MOJICTMPOBAHUS MPOIIECCOB U anmaparoB. Teopus moaoousl.

Tema 3. Mexanudeckue npoueccbl — 6 4acon

N3menpuenne. Teopernueckue OCHOBBI H3MeNbUeHHUS. KOHCTpykunM u
paboTa OCHOBHBIX THUIOB H3MeJIbUarOIMX MaimuH. [Iporecchl copTUpoBaHUs.
Knaccudukanusa cmnocoboB copTHpoBaHusA. AMmapaTbl JJsi COPTUPOBAHUS.
[Iporecchl 00paboTKK MaTepuaioB AaBieHueM (mpeccoBanue). Knaccudukaius
npoieccoB mnpeccoBanus. Orxkathe KUAKOCTA U3 TBEPAOTO MaTepHaia.
@opMOBaHUE IUIACTUYECKOTO0 MaTepualia. YIUIOTHEHHE ChIIYYEero Marepualia
OpUKETHUpPOBaHUE, TPAHYJIMPOBAHUE.

Tema 4. Jleknusi-npesentanus (MAQO) I'mapomexaHudecKHue MPOIECCHI

— 6 yacoB



Bunbr HeomHopoaHbix cuctem. Kimaccudukamusi mporieccoB pasneieHusl.
Ocaxjaenue (OTCTaMBaHHWE) MOJA JECUCTBUEM CHJIBI TshKecTH. OcakiaeHHUE IO/
JEUCTBUEM UEHTPOOESKHOW CHibl. Amnmaparbl i OTCTaWBAaHUS U OCAKICHUS.
[Tpoueccrl punpTpoBanus. O6mue cBenenus. Tumnsl punbTpoBanus. Buabl ¢punbt-
pytomux — neperopoaok. OOopynoBanue st GuiabTpoBaHus. DUIBTPHL
[entpudyru. MemOpanHble mnponecchl. TeopeThyeckue OCHOBBI Ipolecca
paszeneHusl Ha MNOJYNPOHUIAEMBIX MeMOpaHax. XapaKTepUCTUKa MeMOpaH.
MeMOpaHHbI€ arnmapaThl.

Tema 5. Jlekuus-npesentauusa (MAO) TennooomeHnHble npoueccsl — 8
4acos

Teopus temnoobmena. Knaccudukanus TEIUIOBBIX IPOLECCOB M BHJIBI
teronocutened. Harpepanue n oxmaxkneHue. OCHOBBI Teruionepenadd. Terio-
npOoBOAHOCTh. KOHBEKIMS U KOHBEKTUBHBIN OOMeH. TermiooOMeHHbIE anmnaparsl.
Knaccudukanus TeriooOMEHHBIX amnmnapaToB, TUIBI KOHCTPYKLMA U METOJIUKU
pacuéra TEerIOOOMEHHBIX anmnaparoB. BelapyuBaHuWe W BBINAPHBIE allllapaThl.
CrniocoObl BeIapuBaHusi. BeimapHbie anmaparsl

Tema 6. MaccooomeHnbie mpouecchl — 10 yacos

Knaccudpukanuss nponeccoB Maccomnepeaaud. (OCHOBHOE ypaBHEHHE
Maccornepenayd. MexaHusm npoiiecca Maccorepenayu. PacueTsl MaccooOMEHHBIX
anmapatoB. MaccooOMmeHHble ammapatbl. CopOuuoHHbIe Tpolecchl.  Kiiac-
cudukaius copOIMoHHBIX TmpoueccoB. Ileperonka u pextudukamus. Teope-
TUYECKHE OCHOBbI TpoueccoB. Ilpocras u crnoxHas mneperonka. PekTu-
(uKalMOHHbBIE anmnapaTbl. JKCTpakuus MeToabl SIKCTpaKUUU. DKCTPAarupoBaHUE B
cuctemMe «TBepaoe TeIO—KUIKOCTb». OKCTPAKLUUS B CHCTEME <(GKHIKOCTb—
KUIKOCTBY. JDKCTpakTophl. Cyiika. @opmsl CBsI3U Biiaru ¢ marepuanom. [Iponece
cymkd. CrocoObl CyIIKH, peaju3yeMbl B cymimikax. Kimaccudukamusi Cynmiok.
OcHoBHbIE TUIBI cymniIok. Kpuctamnuzanus u pactBoperue. OOiue CBeIeHUs.

Cnoco0b! kpuctamuzanuu. Kpucranuzatopsl. PactBopenue — o0Ouiye noHsaTus



Il. CTPYKTYPA W COJEPXAHHUE NPAKTUYECKOM YACTH
KYPCA

IIpakTnyeckue 3aHATHS

Tema 1. OcHoBHbIC mnoOJIOKeHMs M 3agaud Kypca «IIpoumeccsl u
annapaTbl NUIIEBBIX MPOU3BOACTBY - 3 Yac

Tema 2. Jlekuus-npesenrauuss (MAO) OcHOBHBbIE 3aKOHOMEPHOCTH
NPOTEeKAHUS TEXHOJOTMYECKHUX NMPOoLeccoB — 3 yaca

Tema 3. Mexanudeckue npoueccbl — 3 4acoB

Tema 4. Jlekuusi-npesenranuss (MAQO) I'mapomexanndyeckue mpouecchbl
— 3 yacoB

Tema 5. Jlekuusi-npezentanusi (MAO) Tensioo0MeHHbIe Mpouecchl — 3
4acoB

Tema 6. MaccooOMeHHbIE TpoLecchl — 3 4YaCOB

JlaGoparopHbie padoTsl (36 yac)

JlaGopaTtopnasi padora 1. HccienoBanue mpouneccoB M3Meb4eHHS B
HIAPOBOM MeJIbHUIE — 4 yaca

Llenv pabomwi: O3HAKOMUTBCS C METOJAMU U TEOpUEH H3MEITbUYCHHUS
TBEPABIX MAaTEPUAJIOB.

3agaun: HM3yuyuTh KOHCTPYKUHMIO IIAPOBOM MEIJIbHUIIBI, PACCUUTATh
napameTphbl XapaKTepU3yoIue padoTy METbHUIIBI.

Jluteparypa:

1 AmunoB M.C. u gp. Ilpouecchl M anmaparbl NUIIEBBIX MPOU3BOJICTB:
VYuebnuk mist By308 / M.C.AmunoB, M.C. Mypanos, 3.M. AmunoBa. — M.: Kooc,
1999. — 504 c.

2 Kagenkwuii I'.J[. IIporiecchl u anmaparsl MHUIEBONW TEXHOJIOTHHU: Y4eOHUK
s By30B / I'.J1. Kasenkuit, B.B. Bacunbes. — M.: Konoc, 2000. — 551 c.

3 JlunatoB M.M. Ilponeccel U anmapaThl MUILEBBIX MPOU3BOJACTB. — M.:

Oxonomuka, 1987. — 272 c.



JlaboparopHasi padota 2. CpaBHUTE/IbHBIH aHAJIU3 MPOLECCa MPOCcenBa-
HHS HA CHUTAX C JIEKTPOMEXaHNYEeCKNUM NPUBOAOM - 4 yaca

Llenv pabomwvi: O3HAKOMUTCS € METOJAMM M TEOpPHEH MPOCEHUBAHMUS
CBHIIyYHUX HEOJHOPOIHBIX Macc.

3agaun: M3yuyuTh KOHCTPYKLHUIO JJIEKTPOMEXAHUYECKOTO IIPOCEUBATES,
oueHuTh KII/] Mexanu3ma nmpu pazauyHbIX METO/IaX TPOCEUBAHMS.

Jlureparypa:

1 AmunoB M.C. u np. Ilpouecchl u anmapaTbl MUIIEBBIX MPOU3BOJICTB:
Yyebnuk mis By3oB / M.C.AmunoB, M.C. Mypanos, 9.M. AmunoBa. — M.: Koroc,
1999. — 504 c.

2 Kagenxkwii I'.JI. IIporiecchl u anmaparsl MUIIEBONM TEXHOJIOTHHU: Y YCOHUK
115t By30B / . J1. Kaseukuii, B.B. Bacuibes. — M.: Konoc, 2000. — 551 c.

3 JlunatoB M.M. Ilporneccesl U ammapaThl MUILIEBBIX MPOU3BOJACTB. — M.:
DkoHoMHKa, 1987. — 272 c.

JlabopaTopHass padora 3. MHM3ydyeHHe KHHETHKH T'PABUTALUOHHOIO
ocaxxaeHus — 4 yaca

Llenv pabomer: W3ydeHHEe CKOPOCTH OCAXKACHUS TBEPIbIX YaCTHUI[ O]
JIEWCTBUEM CHUJIBI TSIKECTH.

3agaun: OnpenenuTb CKOPOCTh OCAXKIACHUS TBEPABIX YACTHII MOJT IEUCTBUEM
CWJIbl TSKECTH B 3aBUCHUMOCTH OT Pa3MEpOB HYACTHUIl U (DU3UYECKUX CBOMCTB
TBEPJIOTO BEHIECTBA M KUJIKOCTH; COINOCTaBUTh IIOJIYYEHHbIE JIaHHBIE C
TEOPETUUECKUMHU.

Jlureparypa:

1 Kageukwuii I'.J]. IIponieccel u anmnapaTsl NUILIEBOM TEXHOIOTUU: Y YEOHUK
115t By3oB / . J1. Kaseukuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlumatoB H.H. Tlpomecchl u ammapaTbl MHUIIEBBIX NPOU3BOJACTB. M.:
OxoHoMmuKa. 1987. -272 c.

3 CrabuukoB B.H. Ilpoieccs u anmapaThl MUIIEBHIX TPOU3BOICTB. Yueo-
HUK Ui By30B, 4-¢ wusmanue, mnepepadb. u gomn./ B.H. Crabuukos, B.M.

JIeicsuckuit, B./. [TonoB. — M.: Arponpomuzaat, 1985. — 503 c.



4 TlaBnoB K.®. IIpumeps! u 3agaun 1o Kypey IIpouecchsl u annapatsl Xu-
Mudeckor texHoyioruu. — M.; JI.: Xumus, 1981. — 630 c.

5 PacueTsl 1 3a7a4M 10 MpoIEeccaM U anmaparaM MUIIEBBIX MPOU3BOJICTB.
yaeoHoe mocobue / Iloxg pemakumeit C.M I['pebenroka. — M.: Arpompomusiar,
1987. - 304 c.

JlaGopaTtopnasi padora 4. OmnpegejieHue NPOMYCKHON CIOCOOHOCTH
(puiabTpa Yepe3 MopucThie MaTepUAJIbI — 4 yaca

Llenv  pabomwi: W3ydenue mporecca GUIBTpAIIMM W MPOIMYCKHOU
crocoOHOCTH (PrITBTpA.

3agaun: OnpenenuTb CKOPOCTh (PUIbTPALIMU Yepe3 MOPUCTHIC IEPETOPOIKH,
OTIPEJICUTh YJEIbHYIO TPOU3BOJAUTEILHOCTh (DUIBTPA, ONMPEACIUTh MPOIMYCKHYIO
CIOCOOHOCTH (PUIIBTPA U3 MOPUCTHIX MATEPUAIIOB.

Jlureparypa:

1 Kasenxuii I'.JI. ITporieccel 1 amnmapathl MUIIEBON TEXHOJOTHH: YUYeOHHUK
115 By3oB / . J1. Kaseukuii, B.B. Bacuibes. — M.: Konoc, 2000. — 551 c.

2 JlunatoB H.H. Ilpomecchl u ammaparbl MUIIEBBIX MPOU3BOACTB. M.:
OxoHomuka. 1987. —-272 c.

3 CrabuukoB B.H. Ilporeccsl u anmaparhsl MUMIEBbIX TPOU3BOJICTB. Yueo-
HUK 17 BY30B, 4-e¢ wusnanue, mnepepad. u non./ B.H. Crabuuxos, B.M.
JIeicsackuii, B.J. TTomos. — M.: Arponpomu3aat, 1985. — 503 c.

4 TlaBnoB K.®. Ilpumeps! u 3agauu no kypcy [Iporeccs u anmapartbl Xu-
MHuuecKkou TexHomoruu. — M.; JI.: Xumus, 1981. — 630 c.

5 PacueTsl 1 3aauu 1O MpoIleccaM U ammaparam MUIIEBBIX MTPOU3BOJICTB.
yaebHoe mocooue / Ilox pemakmueir C.M I'pebGentoka. — M.: Arpomnpomusiaar,
1987. - 304 c.

JlaGopaTopHasi padora 5. OnpeaesieHue napaMeTpoB BJIAKHOTO BO3AyXa
— 4 gaca

Lenv pabomel: OnpeneneHre napaMeTpoB BIAKHOTO BO3yXa MPU MTOMOIIH

I — d guarpammer Pam3uHa.



3agauu: OMNpPEACNIUTh OTHOCHUTENIbHYIO BIAXXKHOCTh BO31yXa, YIEIbHYIO
SHTAJIBIIUIO U BIIATOCOJACPHKAHUE.

Jlureparypa:

1 Kaseukwii I'.Jl. [Iporieccs! u anmapathl MUIIEBONH TEXHOJOTUHU: YUYEOHHUK
1151 By3oB / I J1. Kasenkuii, B.B. BacuibeB. — M.: Kosoc, 2000. — 551 c.

2 Jlumator H.H. Ilpomecchl W ammapaThl NHINEBBIX MPOU3BOACTB. M.:
OxoHomuka. 1987. —272 c.

3 CrabunuxkoB B.H. Ilporecce u anmapatsl MUIIEBLIX TPOU3BOJICTB. Y4eo-
HUK 17 BY30B, 4-e¢ wusmanue, mnepepad. m gomn./ B.H. Crabumkos, B.M.
JIeicanckuit, B.JI. ITonos. — M.: Arponpomusaar, 1985. — 503 c.

4 TlaBnoB K.®. IIpumeps! u 3agaun no kypcy [lporeccs u anmapatbl Xu-
MHu4YecKou TexHonoruu. — M.; JI.: Xumus, 1981. — 630 c.

5 PacueTsl u 3aauy 10 IpoIeccaM U armaparam IUIIEBBIX ITPOU3BOJICTB.
yuebHoe mocooue / Ilox penmakmueir C.M I'pebGentoka. — M.: Arpomnpomusiar,
1987. - 304 c.

JlabopaTopnass paboora 6. HMcTedyeHue SKHUAKOCTH 4epe3 Ppa3ivyHble
Hacaaku — 4 yaca

L{env pabomul: VI3yueHne npoliecca HCTCUCHUS KUJIKOCTH Yepe3 HaCaIKH.

3aaun; CpaBHUTh CKOPOCTbh MCTEUECHUS KUIKOCTH Yepe3 Pa3IMYHbIC THUIIBI
HACaJ0K: [IUWIMHIPUYECKYIO 1 KOHUYECKYIO CYKAIOUIYIOCS.

Jlureparypa:

1 Kageuxuii I'.J]. ITporieccel u anmapathl NUIIEBON TEXHOJOTUH: Y UYEOHUK
115 By3oB / . J1. Kaseukuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlunatoB H.H. Ilpomecchl u ammapaTbl THUIIEBBIX MPOU3BOACTB. M.:
OxoHomuka. 1987. — 272 c.

3 CrabuukoB B.H. Ilporeccsl n anmapathbl TUIIEBBIX MPOU3BOJICTB. Yueo-
HUK 171 By30B, 4-e¢ wusmanme, mnepepad. u nomn./ B.H. Crabuukos, B.M.
JIeicanckuii, B.JI. ITonoB. — M.: Arponpomusaar, 1985. — 503 c.

4 TlaBnoB K.@. [Ipumeps! u 3amauu no kypcy Ilponecchl n annapaThl Xu-

MHu4YecKkou TexHonoruu. — M.; JI.: Xumns, 1981. — 630 c.



5 PacueTsl u 3a1aun 1O TpolleccaM U ammaparam MUIIEBBIX MTPOU3BOJICTB.
yaeoHoe mocobue / Ilog penakumeit C.M I['pebenroka. — M.: Arpompomusiar,
1987. - 304 c.

JlaGopaTopHas padora 7. Pacuer cymuibHOIl kamMepbl — 4 yaca

Lenv pabomulr: VI3yueHune npoliecca CyIKH.

3agaun: OnpenenuTs MacCy HCHApeHHOM BJaru B CYLIMJIIBHOW KaMmepe,
pacxoz BO37yXa B IPOLIECCE CYIIKU U PACXOJ TEIa.

Jlureparypa:

1 Kaseukwii I'.Jl. [Iporieccsl u anmapathbl MUIMIEBOW TEXHOJIOTUU: YUYEOHUK
115 By30B / . J1. Kaseukuii, B.B. BacuibeB. — M.: Konoc, 2000. — 551 c.

2 JlunatoB H.H. Ilpomecchl u ammaparbl TUIIEBBIX MPOU3BOACTB. M.:
Oxonomuka. 1987. — 272 c.

3 CrabuukoB B.H. Ilpoieccsl u anmapathl TUIIEBBIX MPOU3BOJICTB. Yueo-
HUK 175 BY30B, 4-e¢ wusnanue, nepepad. m gon./ B.H. Crabuuxos, B.M.
JIeicanckuit, B.JI. Ilonos. — M.: Arponpomusaar, 1985. — 503 c.

4 TlanoB K.®. Ilpumeps! u 3agauu no kypcy [lporeccs u anmapartsl Xu-
MHu4YecKou TexHonoruu. — M.; JI.: Xumus, 1981. — 630 c.

5 Pacdets u 3a7aun 1O TpolieccaM U armaparaM MUIIEBBIX MPOU3BOICTB.
yuebHoe mocooue / Ilox pemakmueir C.M I'pebGenroka. — M.: Arpomnpomusiar,
1987. - 304 c.

Jlaboparopnasi paGora 8. HccienoBanue mpoimecca TemJionepeaadyd B
TeIVIO0O0MEHHMKe THIIA «TPy0da B TpyOe» — 4 yaca

Llenv pabomwi: ViccrienoBaTh BIMSHHE CKOPOCTH JBHXKEHUSI XOJOJHOTO
TETJIOHOCUTENIS] HA HHTEHCUBHOCTH TETNIO0OOMEHa.

3amauu: onpeneauTs KO3(p(GUUUEHT Teronepeaadyd B IMpolecce MnepeHoca
TEIUIa OT TOPSYETrO TEIUIOHOCHUTENS K XOJIOMHOMY IMPHU PA3JIMYHBIX CKOPOCTIX
nBrokeHus1. OnpeneuTb CyMMapHOE TEPMUYECKOE CONTPOTUBIIEHUE, BO3HUKAIOIIEE
B [IPOLIECCE U YACTUYHOE TEPMUYECKOE CONPOTUBIICHHUE.

JIutepatypa:



1 AmunoB M.C. u gp. Ilpoueccbl M anmaparbl NUIIEBBIX MPOU3BOJICTB:
Yyebnuk a1 By3oB / M.C.AmunaoB, M.C. Mypanos, 9.M. AmuHoBa. — M.: Komoc,
1999. — 504 c.

2 Kageunkwuii I'./]. [Ipouiecchl u anmapaTsl MUIEBON TEXHOIOTHU: Y YeOHUK
1151 By3oB / I'. /1. Kasenkuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

3 Jlumator M.M. Ilporecchl U ammapaThl HMUIIEBBIX MPOU3BOJCTB. — M.:
DOxoHoMmuKa, 1987. — 272 c.

JlaboparopHnasi padora 9. Onpenesienne napaMeTpoB B MpoLecce CylmKH
—4 yaca

Lenv pabomor. V3yueHue u onpeaesieHue napaMeTpoB Bo3jlyxa B Ipoliecce
CYILIKH.

3agaun: OnpenaenuTe KOHEYHOE BIIATOCOACPKAHUE BO3AyXa IIPU €ro
BBIHYKJICHHOM JIBUKEHUH, PACXOJ]l KOJHMYECTBA BO3JyXa Ha | Kr ucrnapeHHOU
BJIaru, a TAaK)K€ MHTEHCUBHOCTh UCIIAPEHUS B JIary U3 MaTepuaa.

Jluteparypa:

1 Kagenxutii I'.J]. ITponecce 1 anmaparthbl MUIIEBON TEXHOJOTHH: Y YeOHUK
115 By30B / . J1. Kaseukuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlunmatoB H.H. Ilpouecchl u ammapaTbl MHUIIEBBIX MPOU3BOACTB. M.:
OxoHomuka. 1987. —272 c.

3 Cra6nukoB B.H. Ilpomecce u anmaparsl TUIIEBBIX TPOU3BOACTB. Yueo-
HUK JJ1 BYy30B, 4-¢ uznanue, nepepad. u gomn./ B.H. Crabuuxos, B.M. JIbicsHCKHI,
B./l. ITonos. — M.: Arponnpomu3zaar, 1985. — 503 c.

4 TlaBnos K.®. Ilpumeps! u 3agaun no kypcy Ilporeccsl u annapatsl Xu-
MHU4YecKkoi TexHonoruu. — M.; JI.: Xumnms, 1981. — 630 c.

5 PacueTsl u 3aauun 1O MpoIleccaM U anmaparam MUIIEBBIX MTPOU3BOJICTB.
yaeOHoe mocooue / Ilog penakumeit C.M I['pebGenroka. — M.: Arpompomusiar,
1987. - 304 c.



I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
Y4eOHO-METOANYECKOE oOecrieyeHue CaMOCTOSTEIILHON paboThI
oOyuaromuxcs mo auciuruiniae «lIpoiecchl U anmapathl MUAMIEBBIX MPOU3BOICTBY
npencranieHo B [Ipunoxkenun 1 u Bkitoyaer B cedsi:
IUTaH-Tpa(UK BBINOJIHEHUS CAMOCTOSITEIbHOM pabOThI [0 AUCLUIIIIMHE, B TOM

YUCJIC TPUMCPHBIC HOPMBI BDCMCHH Ha BBIIIOJIHCHUC 10 KAXKIAOMY 3aJaHUIO,

XapaKTepUCTHKA 3aJaHUN JUISI CAMOCTOSITENBHON pabOThl OOyYaromMXcs |

MCTOJUYCCKHUC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUsI K  MPEACTAaBICHUI0O U OQOPMIIEHMIO  PE3YJIBTAaTOB

CaMOCTOSITENIbHON paboThI;
KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

IV KOHTPOJIb TOCTUKEHUS HEJEN KYPCA

KonTponupyembie Kozpt u aTans1 popmupoBanus OneHouyHbIE CpECTBA
Ne pas3aensl / TeMBbI KOMITETEHIINI TEKYIUHU | TPOMEXKYTO
/1 JTUCIUTUTAHBI KOHTPOJIb yHas
aTTecTaIus
1 OCHOBHEIE OI1K-4, 3HaeT oOmue teoperndeckue | Otuer mo | 3aver
MOJIOKEHUS U ITK-1, 3aKOHOMEPHOCTH TUIPO- | maboparo
3a7a4m Kypea TIK-5, MEXaHUYECKHUX, TeIIO0- pHOit
«IIpormecchr I1K-19 MaZZOO6MeHHeHX 1Ip (Luec:o: pabore
MEET TMPUMEHSTh CIPABOY-
altapatet TK-33 ZIBIe, paCI‘)leTHLIe u 3K5nep1/1-
OHOTEXHOTIOTHI MEHTAlIbHBIE  JaHHBIE IO
TerI0(GU3N4YEeCKUM  CBOWCT-
BaM BEIIIECTB u 170
M3MEHEHUSIM
BJIaJIe€T HaBBIKAMH pPadOThI
co CIIPaBOYHOU u
TEXHUYECKOH JINTEPATypO
OIIK-4, |3Haer oOume Teopernyeckue | Otder 3auer
OcHoBHbIE 3aK0- TK-1, 3aKOHOMEPHOCTH THAPO- | o mado-
HOMEPHOCTH TIK-5, MEXaHUYECKHUX, TEMIO- | harop-
2 HpPOTEKAHHS K-19 MacCOOOMEHHBIX ITPOIIECCOB o
IIPOLIECCOB [1K-33 yMEeT TPHUMEHSTh CIpaBOY- pabote
P — HbIE, pacyeTHbIE U JKCIIEpPHU-
MEHTaJbHbIE  JIaHHBIE  TI0
TErI0()U3NYECKHUM  CBOWCT-




BaM BCIIICCTB u nux
N3MCHCHUAM

BJIaJIcET HAaBBIKAMH pPaOOTHI
co CIIPaBOYHOU u
TEXHUYECKOMN JIUTEpaTypoid

OIIK-4, |3maer Ha3HaueHuwe, obOnacth | Pedepar | 3auer
IK-1, NpUMEHEHUs,  Kiaccuduka-
TIK-5, [[MI0 COBPEMEHHBIX arapa-
I1K-19 TOB B OTJENLHBIX TEXHONO- | o .
TUYECKHUX nporeccax
IIK-33 OMOTEXHOJIOTHI ’ 1o
Mexannueckue nabopa-
yMEeT BBIOMPATH ONTHMAJIh- p
TIpoLeceel HbIE TEXHOJOIMUECKHE PeXH- | TOPHOM
Mbl M HauboJjee palnuoHadb- | paboTe
HBIE TUIIBI ANNIAPATOB
BJIaJICET METOJaMHU MPOCTHIX
pacyeToB IMmapaMeTpoB OHO-
TEXHOJIOTHYECKHUX MPOLIECCOB
1 000pyIOBaHUs
OIIK-4, |3Haer Ha3HaueHue, obnactb | Pedepar | 3auer
MK-1, NpUMEHEHHUs,  Kiaccuduka-
TIK-5, [IMI0 COBPEMEHHBIX arrapa-
IK-19 TOB B THIPOMEXAHMUECKUX | o |
mporeccax
I'anpomexanmuec- TK-33 yMEeT BBIOMPATH ONTHMAJIh- na6cipaTo
KHE MPOIECCHI HbIe TeXHoJornueckue pexu- | PHOU
MBI U Hambojee paruoHank- | pabore
HBIE TUIIBI ANNIAPATOB
BJIQJICET METOJAMH IPOCTHIX
pacueToB MapameTpoB Ouo-
TEXHOJIOTHYECKUX IPOIECCOB
U 000pyIOBaHUS
OIIK-4, |3Haer Ha3HaueHHe, obOnacTh | Pedepar | 3auer
K-1, NpUMEHeHus, Kiaccuduka-
TIK-5, U0 COBPEMEHHBIX aIlapa-
IK-19 TOB B  TEMJIOOOMEHHBIX Oraer
nporieccax, a TakKe HaydHbIe
IIK-33 OCHOBBI TPOTEKAHHS TEIUIo- | O
0OMEHHBIX TTPOIIECCOB nabopar
TennoobmenHbIe yMeeT BBIOMpATh ONTHMAJb- | OPHOH
MIPOLIECCHI HBbIE TEXHOJIOTUYECKHE pexH- | paboTre

MBIl M Hambojee palroHalb-
HbIE TUIIBI aIllapaToB

BJIaACCT HABBIKAMH HCIIOJIb-
30BaHMsI COBPEMEHHOTO J1a00-
paTopHOro 00OPYIOBAaHUS H
npuOOpOB, U MPOrPAMMHOIO
obecrnieyeHus




OIIK-4, |3Haer Ha3zHaueHue, obOnactb | Pedepar | 3auer
TK-1, NpUMEHEeHHs, Kiaccuduka-
TIK-5, IIMI0 COBPEMEHHBIX ammapa-
TK-19 TOB B  MaccOOOMEHHBIX
Ipoleccax, a TAkKe HaydHbIC
IIK-33 OCHOBBI TMPOTEKAHHUS MAaccCo-
0OMEHHBIX ITPOIIECCOB nadopa-
yMeeT BBIOMpPATH W | TOPHO#
MaccooOmeHHBIE INPOEKTUPOBATh  OTJENBbHBIEC | paboTe
MPOLECCHI arrmaparbl B TEXHOJOIM4CC-
KOM  JHMHUHM, a  TaKxke
HNOATBEPXKIaTh  pacdeTaMu
NPaBWIBHOCTh ~ BBIOPAHHOTO
peneHus
BJIaZICeT HABBIKAMU HCIIOJIb-
30BaHMsI COBPEMEHHOTO J1a00-
paTopHOTO O00OpYIOBaHHS M
npuOOpoB, U MPOrPaMMHOIO
obecrnieueHus

Ot4yer 1O

OIIK-4, |3maer Ha3HayeHHWe, oOnacTh | Pedepar | 3auer
K-1, puUMeHeHus,  Kiaccuduka-
TIK-5, [IUI0 COBPEMEHHBIX arlapa-
IK-19 TOB B  MacCOOOMEHHBIX

mpolieccax, a Takke Hay4HbIe
IIK-33 OCHOBBI TIPOTEKAHHUS Macco-
0OMEHHBIX ITPOIIECCOB nabopa-
buoxumuueckue yMeeT BBI6I/IpaTB u TOpHOI>'I

Otyer 110

IIPOLIECCHI. IIPOEKTUPOBaTh  OTAEJbHBIE | paboTe
OCHOBHBIE anmapaTrbl B TEXHOJOIMYec-
KOM  JIMHUH, a  TaKxe
HNOATBEPXKAaTh  pacyeTaMu
MPaBWIBHOCTh  BBIOPAHHOTO
peleHus

BJaJi€€T HAaBBIKAMHM HCIIOJIb-
30BaHUsl COBPEMEHHOTO J1a00-
patopHoro o0OpynOBaHMS U
npuOOpoOB, U MPOrPAMMHOTO
o0ecrneyeHus

ITOJIOXKCHHUA

TuroBsle KOHTPOJBHBIE 3aJaHUS, METOANYECKUE MATEPHAIIBI, ONIPEACIISIIOIINE
IpoLEIypbl OIEHUBAaHUA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa
NESTEIbHOCTH, a TaK)Ke KPUTEpUU M TOKa3aTelHd, HEOOXOAUMBIE IJsi OLEHKU
3HaHWM, YMEHUH, HABBIKOB M XapaKTEpHU3YyIOUIME HTanbl (POPMUPOBAHUS
KOMIETEHIIMM B MpOLIECCe  OCBOGHMS  OOpa3oBaTENbHOM  IPOrpaMMBIL,

npeacTasiieHsl B [Ipunoxenun 2.




V CIIUCOK YYEBHOM JINTEPATYPbI U THOOPMAIIUOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1.XKuctun, E.A. [Iponeccsl U amnmapaThl MUILEBBIX MPOU3BOJCTB [DIEKTPOHHBIN
pecypc] : ydebHo-metoauueckoe mocodue / E.A. Kucrtun, B.A. ABpopoB. —
Onextpod. mgad. — llen3a : ITlem3['TY, 2011. — 32 c¢. — Pexum pocryna:
https://e.lanbook.com/book/62637

2.XyxoB B.W. Ilpomeccol u ammapaThl MUIIEBBIX MPOU3BOJACTB [DIEKTPOHHBIN
pecypc]: yduebHoe mocooue/ XykoB B.M.— DneKkTpoH. TEKCTOBBIE JTaHHbBIC.—
HoBocubupck: HoBocuOupckuii rocynapCTBEHHBI TEXHUYECKUN YHUBEPCHUTET,
2013.— 188 c.— Pexum npoctyma: http://www.iprbookshop.ru/45150.html .—
OBbC «IPRbooks»

3.Bobnukosa, T.B. [Ipotieccsl U amnmapaThl MUIIEBBIX TPOU3BOJICTB [ DIEKTPOHHBIN
pecypc] : yuebnoe nocooue / T.B. Boomukosa, C.H. IllnsikoB, A.B. [lepMsikoB. —
Craspononbs: AI'PYC CraBpononasckoro roc. arpapsoro yu-ta, 2013. — 212 c. -
ISBN 978-5-9596-0958-0. - Pexum J0CTyTA:
http://znanium.com/catalog/product/514571

JlonosiHuTEIbHAA JIUTEPATYPA
1.Xonmomumun, A. H. JlaboparopHblii ipakTukyM 1o Kypcy «lIporiecchl n anmaparsl
MUIIEBBIX TPOU3BOACTB» [DNIEKTPOHHBIM pecypc]: ydeOHoe mocobue / A. H.
XomomunuH, C. FO. ConoBbIX. — DJEKTPOH. TEKCTOBbIE JaHHble. — OpeHOypr:
OpenOyprckuii rocynapctBenubiii yausepeuter, ObC ACB, 2014. — 142 ¢. — 2227-
8397. — Pexum nmoctyna: http://mwww.iprbookshop.ru/33639.html

2.Ax6acBa, JI. H. TecrtoBbie 3amanus mo aucuuiumiHe «OCHOBHBIC MPOIECCHI U
anmapaThl XUMHUYECKON TEXHOJIOTUNY [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue / .
H. Ax6aeBa, K. T. EmroBa. — DJ€KTpOH. TEKCTOBBIC AaHHbIE. — AyMaThl : Kazaxckuii
HAIIMOHATBHBIN YHUBEpCUTET UM. anb-Dapadu, 2014. — 86 ¢. — 978-601-04-0438-0.
— Pexxum nocryna: http://www.iprbookshop.ru/58754.html



https://e.lanbook.com/book/62637
http://www.iprbookshop.ru/45150.html
http://znanium.com/catalog/product/514571
http://www.iprbookshop.ru/33639.html
http://www.iprbookshop.ru/58754.html

3.JIaGopatopHblif MPakTUKyM MO TpoLeccaM M ammaparaM [JIeKTpOHHBIN pecypc]:
yuebnoe mocoome / A. H. Octpuxos, A. B. Jlormnos, JI. H. AnaneeBa, E. B.
@emopoBa. — OJNEKTPOH. TEKCTOBbIE JaHHble. — Boponex: BopoHexckuii
TOCY/IapCTBEHHBIN YHHUBEPCUTET MHKECHEPHBIX TexHooruit, 2012. — 282 ¢. — 978-5-

89448-926-1. — Pexxum gocrymna: http://www.iprbookshop.ru/27317.html

4 Komnbuios, A. C. Tlpotiecch! 1 anmaparhbl epeioBbIX TEXHOIOTH BOJAOMIOATOTOBKH U
UX MIPOrPaMMUPOBAHHBIC PACUETHI [ DNEKTPOHHBIN pecypc] : yueOHoe nocodue / A. C.
Kombuios, B. ®@. Oukos, FO. B. UynoBa. — DJeKTpOH. TEKCTOBBIC JAaHHbIE. — M.:
Wznarensckuit tom MOU, 2016. — 222 ¢. — 978-5-383-01028-0. — Pesxxum noctyma:
http://www.iprbookshop.ru/55940.html

SJlporecchl M anmapaThl XHMHYECKOW TEXHOJIOTUU [DIEKTPOHHBIA pecypc]

METOJMUECKUE YKa3aHUA K camMoCToATeNbHOM padote / cocT. A. III. bukOynatoB [u
np.]. — DOnekTpoH. TekcToBble naHHble. — Kazanp : KazaHckuil HalMoHaIbHBIN
UCCIIE/IOBATEIILCKUI TEXHOJIOTHUECKU yHuBepeuTeT, 2014. — 72 ¢. — 2227-8397. —

Pexxum nocrtyma: http://mww.iprbookshop.ru/62571.html

Ilepeuensb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM C€TH

«HTepHEeD?

1. http://isir.ras.ru/ - MWuaterpupoBannas Cuctema HWHpOpMaIMOHHBIX

PecypcoB Poccuiickoit Akanemun Hayk.

2. http://www.viniti.msk.su/ - Bcepoccuiickuit Hucturyr Hayunoit wu
Texuunueckoit Uupopmauuu (BUHUTU PAH).

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a Hay4HBIX JaHHBIX B 00JIACTH

6I/IOM€I[I/IHI/IHCKI/IX HayK.

4. www.chem.gmul.ac.uk/iubmb - buoxumuyeckas KiacCUPUKANUA U

HOMeHKJIaTypa ¢epmenToB. CBOOOAHBIA AOCTYyHn Ha caiWTe MexIyHapOoaHOro

CO03a OMOXUMHHU U MOJIEKYJIIPHOM OHOJIOTHH.
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5. www.molbiol.ru, www.nature.ru - YuyeOHuku, Hay4Hble MOHOTpaduwy,

0030peI, JabopaTOpHBIE MPAKTUKyMbl B CBOOOJHOM JIOCTYII€ Ha calTax

PaKTUYECKON MOJIEKYJISIPHOU OMOJIOTHH.

6. WWW.SWissprot.com — cBOOOAHBIH JOCTYH K MEXAyHapoJaHOW 0ase

JAHHBIX 110 epBUYHBIM U 3D cTpykTypam hepmMeHTOB

IlepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHHA
U MPOrPaMMHOI0 o0ecreYeHnst
-[Taker mporpamm Microsoft office
-IIporpamMmbl cTaTUCTHYECKOTO aHanu3a JaHHbIX Epi Info

-IIporpammubie koMiiekebl Autodesk

VI METOAUYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

Opranu3anMoHHbIC PEKOMEHAALUH M0 U3Y4YEHHUIO JUCHUIIIMHBI

Jlis oOecnieyeHUs: CUCTEMATUUYECKON U PeryssipHON pabOThl MO HM3YUYEHUIO
JUCUUIUIMHBL W YCIEIIHOTO NPOXOXKIEHUS MPOMEKYTOUHBIX W  HMTOTOBBIX
KOHTPOJIBHBIX ~ HCIBITAHUN  CTYJAEHTY  PEKOMEHIYETCS  IPHUIECPKUBATHCA
CJICAYIONIETO MOPsIKa O0yUCHUS:

1. CaMOCTOSITENIBHO ONpEeAeuTh O0BEM BpPEMEHH, HEOOXOAUMOro IUIs
POPAOOTKHU KO TEMBI.

2. PerynsipHO M3y4aTh KaXIylH0 TEMY AUCLUIUIMHBI, UCIOIb3YS Pa3IMUHbIC
dbopMbl UHANBUYATEHON PaOOTHI.

3. CornacoBbiBaTh C TMpenojaBareileM BUIbI PabOTHl MO HW3YYCHUIO
JUCUUTUTUHBI.

4. Tlo 3aBepuIeHUMH OTAEIBHBIX TEM IEpeJaBaTh BBINOJIHEHHbIE PabOTHI

(oTueTsI 1Mo TAGOpPATOPHBEIM paboTaM, pedepaThl) MPEroaaBaTelIio.


http://www.nature.ru/
http://www.swissprot.com/

[Ipn ycmemHOM MPOXOXKACHUH PYOECKHBIX KOHTPOJIbHBIX HCIBITAaHUM
CTYIEHT MOJKET IIPETEHI0BAaTh HA COKPAILECHHUE IPOTPAMMBblI ITPOMEKYTOUYHOU

(MTOrOBOM) aTTECTALMH MO JUCIHIUIHHE.

Xapakrep pa3jiM4YHbIX BUA0B Y4eOHOH padoThl U peKOMEHayeMast
MOCJIeI0BATEIbHOCTD AeCTBUM CTYI€HTA
(«cueHapuil U3y4YeHUs1 JUCHMILIMHBD))

Cuenapuii  u3zydyeHusa  gucuumuiaHbel  «lIpomeccel  u anmaparsl
OMOTEXHOJOTUI CTPOUTCSA Ha OCHOBE YU€Ta HECKOJIbKUX BaKHBIX MOMEHTOB:

- 04eHb 00JIBIIONH 00BEM JOMOJHUTENBHBIX UCTOYHUKOB HHPOPMALIUH;

- 00JIBII0I 00BEM HOPMATUBHOTO MaTepuraa, MoJIeKallui PacCCMOTPEHUIO;

- CYILIECTBEHHO OTPAaHUYEHHOE KOJIMYECTBO yUYEOHBIX 4acOB, OTBEJECHHOE Ha
W3YUYEHUE TUCIUTUINHBI.

B cBsi3u ¢ Ha3BaHHBIMHM MpoOJieMaMH OOy4YEHUE CTPOUTCS CIEAYIOIIUM
oOpazoM. Ha nekuusx mnpenogaBaTelb JaeT OOUIYI0  XapaKTEPUCTUKY
paccMaTpuBaeMOro BOIIPOCA, PAa3JIMYHBIE HAYYHBIE KOHIENUWU WIH TO3UIINH,
KOTOpbIE €CTh MO JaHHON TeMe. Bo Bpems JEKIMH pPEKOMEHIYETCS COCTaBISAThH
KOHCIIEKT, (UKCUPYIOIIUH OCHOBHBIC TIOJOXKEHUS JIEKIIMU W  KIIIOYEBBIC
OTIpeJICJICHHS TI0 MPOMICHHON TeMe. Bo Bpemsi JIEKIIMOHHOTO 3aHATHSI HEOOXO0IUMO
(bUKCHUPOBATh BCE BAXKHBIE MOMEHTHI M MPOOJIEMBI, HA KOTOPHIX OCTAHABJIMBACTCS
npenogaBaresib. [loTOM HMEHHO 3THM AaCHEKTbl CTaHYT MPEAMETOM CaMoro
MPUCTAILHOTO BHUMAHUS U U3YUYEHUS Ha JJa0OPaTOPHBIX 3aHSATHUSX.

[Ipy moaroToBke K Ja0OPAaTOPHOMY 3aHATHIO TpeOyeTcs Uu3ydeHue
TEOPETUYECKOr0  Marepuana, 0e3 KOTOpPOro  HEBO3MOXHO  IPOBEACHUE
71a00paTOPHBIX PadOT.

Bo Bpemsi nmaGopaTopHbIX pabOT PEKOMEHIYeTCs aKTHBHO TPUHUMATh
y4acTHe B MPOBEJICHUN IKCIIEPUMEHTA, 00pabOTKN AKCIIEPUMEHTAIBHBIX JTAaHHBIX U

3aIllMTE OTYETA MO JIA0OPATOPHBIM paboTaM.



CamocTtosiTennbHast ~ paboTa  JOJDKHA  COOTBETCTBOBaTh  rpaduky
OPOXOXACHUA TporpaMMbl  AuCHMIUIMHBL. — CamocTosiTenbHas paboTa 1O
muctumuinHe «[Iporecch u anmapaThl OMOTEXHOJIOTHNY BKITFOYACT:

a) IOJITOTOBKY K 3aHSTHIO B HHTEPAKTUBHOU (hopMme;

0) moaroToBKy pedepara,;

B) MOATOTOBKY MPE3EHTAINH K BBICTYTUICHUSM;

r) paboTy C TECTOBBIMH 3a/IaHUSIMU;

1) TOATOTOBKY BBICTYIUIGHHH Ha CTYACHUECKUX KOHQEPECHIUAX, IS
KOHKYPCOB CTYJICHUECKUX pabdoT;

€) TOATOTOBKY K TEKyIIeMy, pyOeKHOMY KOHTPOJIO W TMPOMEKYTOYHON
aTTeCTalluy MO AUCLUILIINHE.

JIJiss TEeOpEeTUYECKOT0 M MPAKTUYECKOTO YCBOEHUS AUCIMILIAHBI OOJBIIOE
3HaYCHUE MMEET CaMOCTOATEIbHas paboTa CTYAEHTOB, KOTOpas MOMKET
OCYILECTBIATHCS  CTYACHTAMM  WHIUBUAYAIbHO M MO  PYKOBOJCTBOM
IperoaaBaTels.

CamocTosTenbHass paboTa CTYAEHTOB NPENOJAraeT CaMOCTOSITEIbHOE
U3yYEHHE OTACTBHBIX TEM, JOMOJHUTEIbHYIO MOJATOTOBKY CTYJAEHTOB K KaKIOMY
71a60paTOPHOMY 3aHSITHIO.

CamocrosiTennbHasi paboTa CTYIEHTOB  SIBIISIETCS  BaxkHOW  (hopmoii
oOpazoBarenpHOro Tporecca. OHa peanu3yeTrcs HEMOCPEICTBEHHO B IpoIecce
ayJUTOPHBIX 3aHATHUNA, B KOHTAKTE C MPENOoJaBaTeIeM BHE paMOK pacHUCaHMs, a
Tak)Ke B OMOIHOTEKE, TOMa, PU BBHITIOTHEHUH CTYJEHTOM Y4eOHBIX U TBOPUYECKUX
3amad.

Ilenb camocTosTeNbHOM PabOTHl  CTYJIEHTOB - HAayuduThb CTYyJEHTa
OCMBICIICGHHO M CaMOCTOSATEIhHO paboTaTh CHayaia ¢ y4eOHBIM MaTepuajioM,
3aTéM C HayyHOW HH(OpMaIueil, 3aJ0KUTh OCHOBBI CAaMOOpPraHM3AMH U
CaMOBOCIIUTAHMSI C T€M, YTOObI NMPUBUTH YMEHHE B JaJIbHEHIIEM HENpPEpbIBHO

MOBBIIIATH CBOIO KBATM(UKAIIUIO.



IIpr wu3ydeHMM KaXAO0M JUCHUIUIMHBI OpraHu3anus CaMOCTOSITEIbHOU
paboOThl CTYAEHTOB JOJDKHA MPEJICTaBIATh E€AUHCTBO TPEX B3aUMOCBA3AHHBIX
dbopwm:

1) BHeayIuTOpHAsi cCaMOCTOSITeNIbHAs paboTa;

2) ayaMTOpHasl caMmOCTOsITeNbHas paboTa, KOTOpas OCYIIECTBISETCS MOJ
HEIOCPEICTBEHHBIM PYKOBOJICTBOM IIPETIO1aBATENIS;

3) TBOpueckas, B TOM 4YHCJIE€ Hay4YHO-HCCIEAOBaTelIbcKas padoTa.
AynuropHas camMOCTOsITeNIbHAs paboTa MOXKET pealnu30BbIBATHCA IPU MPOBEACHUN
NPaKTUYECKUX  3aHATHI, BBIIOJHEHUU JAOOPATOPHOTO MPAKTHKyMa U BO BpeMs
YTECHUS JICKIUM.

Ha naGoparopHbix paboTax pa3iauyHble BUABI CaMOCTOSITENIbHOW pabOThI
NO3BOJISIIOT  CAENaTh Mpolecc oOydeHus Oo0jiee HWHTEPECHBIM M IMOJHATH
aKTUBHOCTbH 3HAYUTEIBLHOMN YaCTH CTYIEHTOB B I'PYIIIIE.

Bunbl BHEAYAUTOPHOMN CaMOCTOATEIIbHOMN paboThI CTYJICHTOB
Pa3HOOOpa3HbI:

— MOATOTOBKA M HaIKcaHue pedepaToB, TOKIAI0B, OYEPKOB U JPYTHUX
NUCHMEHHBIX pa0OT Ha 3aJaHHbIE TEMBI;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHui pa3zHOOOpa3HOTO XapakTepa. ITO -
pelieHue 3aaay, noAdop M M3y4YeHHE JMUTEPaTYpPHBIX HCTOUYHUKOB; pa3padoTKa U
COCTaBJICHHE PA3JIUYHBIX CXEM, BBINOJHEHHE Trpapuueckux paboT, MpOBEICHHE
pacyeToB u 1p.;

— BBINOJHEHUE WHAMBUAYAJIbHBIX 33JlaHUN, HANPABJICHHBIX HA Pa3BUTHE y
CTYJEHTOB CAMOCTOSITENIBHOCTA U UHULMATUBBI. IHIMBHTyaIbHOE 33JaHUE MOXKET
MOJIy4aTh KaK KaXXIbli CTYJIEHT, TaK U YacTh CTYAECHTOB IPYIIIIbI;

— MOATOTOBKAa K YYacTUIO B HAYYHO-TEOPETUYECKHX KOH(EepeHIHsX,
CMOTpax, OJIUMIIUaZax U Jp.

Ha kaxaoMm stame camMoCTOATENbHON pabOThl ClENyeT pa3bsACHITH LEIH
paboThl, KOHTPOJUPOBATH IOHHMMAHUE 3TUX LEJeH CTyIeHTaMH, MOCTEIEHHO

dbopMupys y HUX YMEHHE CaMOCTOSATEIHLHON MOCTAHOBKH 337[a41 U BHIOOpA TIEITH.



AynuTtopHass camMoCTOATENbHas paboTa MOXKET pPEeaJM30BBIBATHCA IPH
NPOBEJCHUH TMPAKTUYCCKUX 3aHITHI, CEMUHAPOB, BBHIMOJIHEHUU JIa0OpaTOPHOTO
IIPaKTUKyMa U BO BPEMS UYTCHUS JICKIUH.

[Ipy 4YTeHMM JEKUHOHHOIO Kypca HEMNOCPEACTBEHHO B ayJUTOPHUH
HE00XO0MMO KOHTPOJIMPOBATh YCBOCHHE MaTepHUaia OCHOBHOW MacCOM CTy/IEHTOB
IIyTEM MPOBEEHUS IKCIPECC-ONPOCOB, TECTOB 110 KOHKPETHBIM TEMAM.

Ha nabopatopHubix pabotax Hy>kHO He MeHee | yaca u3 n1ByX (50% BpemeHn)
OTBOJUTH HAa CAMOCTOSITENIHYIO IIOJrOTOBKY OTY€ETa IO Jab0opaTopHOil pabore.

Ilo pe3ympraram €caMOCTOATENBHOTO PEUIEHUs 3a1ad CIECIYyET BBICTABIATH
10 KaXXIOMY 3aHSTHIO OLEHKY. OlLleHKa MpeBapUTEIbHON MOATOTOBKU CTYIEHTA K
IPAKTUUECKOMY 3aHATHUIO MOXKET OBbITh CHEJIaHa MyTeM 3KCIPECC-TECTUPOBAHUSA
(TecToBbIE 33/JaHUA 3aKPBITON (DOPMBI) B TeueHuUe 5, MakcuMyM - 10 MunyT. Takum
o0pa3oM, NpU HHTEHCHUBHOW pabOT€ MOKHO Ha KaXJOM 3aHITHH KaKIOMY
CTYJEHTY IIOCTaBUTb, [10 KpallHEN MepE, 1BE OLICHKH.

[lo marepuanam H3y4E€HHOM TEMbl IL€JI€COOOpPAa3HO BbIIABATH CTYACHTY
JIOMAIllHEE 3a/laHUE M HA IOCJIEJHEM NPAKTUYECKOM 3aHATHH IO TEME IOJBECTH
UTOTU €ro M3y4eHHs (HalpuMep, MPOBECTH KOHTPOJIbHYIO paboTy), 0OCYIUTH
OLICHKM KaXXJIOI'O CTYZIEHTA, BbIAATh JONOJIHUTENbHBIE 33JaHUsl TEM CTYIECHTaM,
KOTOPBIE XOTAT NOBBICUTH OLIEHKY.

Pe3ynbTaThl BBINMOTHEHUS! 3THX 3aJlaHUN MOBBIIIAIOT OLUEHKY YK€ B KOHIIE
CEMECTpa, Ha 3a4ETHOM HeJene, T.e. PEUTUHIOBas OIIEHKAa Ha HAa4yaJlo ceMecTpa
CTaBUTCA TOJIBKO IO TEKYIIEH paboTe, a peTUHIOBAasI OLIEHKA HAa KOHEI] 3a4€THOM
HEJIEJIM YYUTHIBAET BCE IONOJHUTEIbHBIE BUABI Pa0OT.

Pe3ynbTaTUBHOCTh CaMOCTOSITENIBHOM paboOThl CTYJEHTOB BO MHOI'OM
ONpENENsIeTCs HaTWYMEM AaKTUBHBIX METONO0B €€ KOoHTpoyid. CyliecTByIOT
CJIEIyIOLME BUIbI KOHTPOJIA:

— BXOJHOW KOHTpOJIb 3HAHWW M YMEHMH CTYJAEHTOB IIPU Hadajle U3y4eHUs
OYEPEITHON JUCIUILINHBL;

— TEKyIIMA KOHTPOJb, TO €CTh PEryJIPHOE OTCIEKUBAHUE YPOBHS

YCBOCHUSI MaTepHalia Ha JEKIUSIX, TPAKTUICCKUX U JIA0OPATOPHBIX 3aHATHSAX;



— NPOMEXYTOYHBII KOHTPOJIb MO OKOHYAHUM W3Y4YEHUs pasjena Wiu
MOAYJS Kypca;

— CaMOKOHTpOJb, OCYUIECTBIIIEMBIM CTYJEHTOM B NIPOLIECCE HU3YUYEHUS
JVCLHUIUIMHBI IIPY MTOATOTOBKE K KOHTPOJIBHBIM MEPOIPUSATHSIM;

— WUTOTOBBIM KOHTPOJIb 110 AUCLUHUILIMHE B BUJIE 3aUeTa W/ WU IK3aMEHa;

— KOHTPOJb OCTATOYHBIX 3HAHWW W YMEHUH CITyCTS ONPEIEICHHOE BpPEMsI
MIOCJIE 3aBEPIICHUS U3YUEHHUS TUCIUTIIINHBI.

Becbma 10n€3eH TECTOBBIM KOHTPOJIb 3HAHUM U YMEHUW CTYIEHTOB,
KOTOPBIA OTJIMYAaeTCs OOBEKTHUBHOCTHIO, HSKOHOMUT BpEMSI MpPENoAaBaTess, B
3HAYUTENIbHOM Mepe OCBOOOXKIaeT €ro OT PYTUHHON pabOThl M MO3BOJSET B
OOJBIIE CTENEHW COCPENOTOUMUTHCS Ha TBOPUYECKOW YacTU MpenojaBaHus,
00JaaeT BHICOKOW CTENEHbIO TU(PEepeHIINAMK UCTIBITYEMBIX 110 YPOBHIO 3HAHUM
U YMEHUH U O4YeHb dPGEKTHUBEH MNpPHU pean3alldd PEUTUHTOBBIX CHCTEM, JAeT
BO3MOYKHOCTh B 3HAUUTEJIbHOW MEpE MHAMBUAYAJIU3UPOBATH MPOLECC 00y4YeHUs
nyTeM Moa00pa WHIUBUIYAIbHBIX 3aJaHUN IS TMPAKTHUYECKUX 3aHSTHUH,
VHIUBUYAIbHOM U CAMOCTOATENIBbHON padOThl, O3BOJISIET MPOTHO3UPOBATH TEMITBI
U pe3yJIbTaTUBHOCTh 00YUYEHUS KaKJIOTO CTYEHTA.

Becbma 3¢ (eKTUBHO UCTIOIB30BaHUE TECTOB HEMOCPEICTBEHHO B IPOIIECCE
oOy4eHHsI, MPU KOHTPOJIE CAMOCTOSITEIbHOM paboTe cTyAeHTOB. B sTom ciyuae
CTYJEHT caM NIpOBepsieT CBOM 3HaHWs. He OTBETHB cpa3y Ha TECTOBOE 3aJaHHE,
CTYJICHT IOJY4YaeT MOACKA3KY, Pa3bACHSIONIYIO JOTUKY 3aJaHUs U BBIMIOJIHSIET €T0
BTOPOM pas.

CamocrosiTenbHas paboTa CTYJIEHTOB, MPEYCMOTPEHHAsT YYEOHBIM TIJIAHOM
B o0beMme He MeHee 50-70% oOmiero xKoiauM4ecTBa 4acoB, HampaBlieHa Ha OoJiee
riiyOOKO€  yCBOEHHME  H3ydaemMoro  Kypca,  (OpPMUPOBAHHME  HABBIKOB
MCCJIEIOBATENLCKON PabOThI M OPUEHTUPOBAHUE CTYICHTOB Ha YMEHUE TIPUMEHSTh
TEOPETUYECKHE 3HAHUS HAa MpaKTUKe. 3alaHusl JUIsl CaMOCTOSITENIbHOW padOThI
COCTABJICHHI 110 pa3jejaM U TeMaM, M0 KOTOPbIM HE MPEAYCMOTPEHbI ayIUTOPHBIE
3aHIATHS WM TPEeOYIOT TOTOJHUTEIBHOM MpopabOTKM W aHaiIM3a marepuaia B

o0beMe 3aIIaHUPOBAHHBIX YACOB.



B mpomecce wm3ydenms aucnmiuiaHbl  «[Ipomecchl W ammapaTsl
OMOTEXHOJIOTHH»  OOyYaloImuecss JOJDKHBI  BBINIOJHUTH  CIICAYIOIIAE  BHJIBI
CaMOCTOSITCIIbHOM PaOOTHI:

— CaMOIIOJITOTOBKY K Y4YEOHBIM 3aHATHSAM II0 KOHCIICKTaM, Yy4eOHOH
JUTEPAType U C MIOMOIIBIO JIEKTPOHHBIX PECYPCOB (KOHTPOJIUPYIOTCS KOHCIICKTHI
u 1p.);

— odopmieHe U MOATOTOBKA pedepaToB, TOKIAIOB,;

— MOATOTOBKA K KOHTPOJBHBIM paboTaM W TECTUPOBAHUIO [0 TeMaMm

JTUCHUTIUIMHBI (M3yUYeHHE YUYEOHBIX TEM).

Hanucanue pedeparoB u 10K/JIa10B

Pedepar — 3T0 KpaTkoe H3JI0KEHWE COACPKAHUS HAYYHBIX TPYAOB WIIH
JUTEPATYPHBIX MCTOYHUKOB MO ompejaeneHHon Tteme. Jlokman - myOmu4yHOe
COOOIIeHNe, MPEACTaBIAONIEe COOOM pa3BEpHYTOE H3IOKECHHE OMPEICICHHOM
TEMBI.

Pedepar u noknaa MOMKHBI BKJIIOYATh BBEJEHUE, TJIABHYIO YacTh H
3akimoueHue. Bo BBeAGHMHM KpaTKO H3Jaraercsi 3Ha4Ye€HHWE paccMaTpHUBaeMOTO
BOIIPOCAa B HAYYHOM M y4eOHOM IUIaHE, MPUMEHHUTEIILHO K TeME 3aHATHUs. 3aTeM
U3JIaTalOTCsI OCHOBHBIE TOJIOKEHUS TPOOJIEMbl W JIENAIOTCS 3aKII0YCHHE U
BBIBOABL. B KoHIlE pabOThl [aercs TMOAPOOHBIA MEepedYeHb JUTEPATYPHBIX
HMCTOYHUKOB, KOTOPHIMHU IOJIH30BAJICS CTYACHT NpHU HamucaHuu pedeparta WM
JOKJIaa.

Od¢opmienue 1adbopaTopHOi padoThI
[Ipu BbIMONHEHUH JTAOOPATOPHBIX pPabOT HEOOXOJUMO BCE 3allUCH
MIPOM3BOIUTH B CIEAYIONIEM TOPSIIKE.

- llens paboThI.

- DJIEMEHTBI TEOPUH.

- [Topsimok mpoBeneHus: paboTHI.

- 3anoJIHeHUEe TaOJHIIBI C PE3YJIbTaTaAMH SKCTIEPUMEHTAIBHBIX JIAHHBIX

- Meron pacuera.



- BeiBOIBI.

K »sx3ameny mo mucrummae «lIporecchl n ammapaTbl OMOTEXHOIOTHI
CIeQyeT HAyMHATh IOATOTOBKY C IEPBOTO 3aHATHUSA. JK3aMEH MPOBOIUTCS BO
BpEMsSI CECCHH, IIOCIE 3a4€THOM Henenu. Bo Bpems sK3ameHa MpenoaaBaTellb
YYUTBIBAET aKTUBHOCTH Pa0OThI CTYACHTAa Ha ayJAUTOPHBIX 3aHITHAX, KaueCTBO
BBITIOJTHEHHUS CaMOCTOSATENIBHBIX PAaOOTHI, KOHTPOJBHBIX pabOT, TECTOBBIX 3aaHUMN

UT.O.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIHHAITINHBI

MarepuanbHO-TEXHUUYECKOE  OOeCreueHrue  pealu3alud  JUCHUIUIMHBI
BKJIIOYAeT B CeOS ayauTOPUHU JJI TPOBEACHHUS JICKIMOHHBIX M IMPAKTHYECKHUX
3aHSITUH, 000py1I0BaHHBIC MYJIbTUMEIUNHBIM 000py10BaHUEM, u
COOTBETCTBYIOIINE CAHUTAPHBIM U IPOTUBOIIOKAPHBIM HOPMaM:

1. YueOuple naboparopuu kKadenapsl «buorexHomoruu u GyHKIIMOHAIHBHOTO
MMUTAHUS

2. HayuyHo — uccnenoBatenbCKuii KoMmIuieke kadenpbsl «broTexHoioruu u
(GYHKIIMOHATBHOTO MTUTAHUSY;

3. baHk nipe3eHTaIui, CIanioB

4. MynbTUMEANOCHUCTEMA

HaunmeHnoBanue Ilepeuenb 0CHOBHOTO 000pPYAOBAHMA
000py10BAHHBIX
noMeleHui
MynbTUMeIMitHasA Mono6nok  Lenovo  C360G-i134164G500UDK; DOxpan ¢
ayIUTOpUs anekTponpuBoaoM 236*147 cm Trim Screen Line; I[Ipoextop DLP,
r.BnaguBocTok, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Muitsubishi;

o.Pycckuit m Asike 1.10, | [Toacucrema crenuann3upoOBaHHBIX KperuieHUH 000pyIOBaHHUS
Kopmyc 25.1, ayn. M311 | CORSA-2007  Tuarex;  IlogcucremMa — BHUICOKOMMYTAIIHH:
) Matpuuebld kommyrarop DVI DXP 44 DVI Pro Extron;
[lnomans 96.2 M ymumantens DVI mo Butoir mape DVI 201 Tx/Rx Extron;
[Toncucrema ayaJMOKOMMYTAllMM U 3BYKOYCHUJICHUS; aKyCTUYECKast
cuctema it moroimounoro MoHTaxka SI 3CT LP Extron;
MukpodonHas meTinyHas paguocuctemMa YBUY  amamasona
Sennheiser EW 122 G3 B coctaBe 6ecripoBOAHOTO MUKpO(OHA U
npueMHuKa; nudposor ayaumornpoueccop DMP 44 LC Extron;

CereBoii  koHTpoyiep ympamieHuss Extron [PL T  S4;




6ecripoBoaubie JIBC i 00ydaromuxcst o0ecrieueHbl CUCTEMOM Ha
0aze Touek mocryma 802.11a/b/g/n 2x2 MIMO(2SS).

MynsTumeauiiHas
ayIUTOpUs
r.BaaguBocTOK,
0.Pycckuit m Asikc 11.10,
Kopnyc 25.1, ayn. M312

[Imomtaae 96.4 M

Mono6nok Lenovo C360G-i34164G500UDK ¢ Hcrtounukom
6ecnepeboitnoro mnutanus Powercom SKP-1000A; Dxpan c¢
anektponpuBogoM 236*147 cm Trim Screen Line; [Ipoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3UpPOBAaHHBIX KpEIJICHUH 000pynoBaHuUs
CORSA-2007 Tuarex; IMoxcucrema
Marpuunblii  kommyratrop DVI DXP 44 DVI Pro Extron;
ymumantens DVI mo Butoir mape DVI 201 Tx/Rx Extron;
[Toacucrema ayinOKOMMYTAIIMM U 3BYKOYCHJICHHS, aKyCTUYECKast
cucteMa g noronounoro MoHTaxka SI 3CT LP Extron;
Muxkpodonnas
Sennheiser EW 122 G3 B cocraBe 06ecripoBOIHOTO MHKPO(OHA H

BUJACOKOMMYTAllUU:

nerauyHas paauocucreMa YBY  nmamasona

npueMHuKa; uudposoit ayauomnpoueccop DMP 44 LC Extron;
CereBoil  KOHTpOJUIEp  YHPABJICHUS IPL T S4;
6ecripoBoaubie JIBC ansa oOy4daromuxcst o0ecrneueHbl CHCTEMON Ha
0ase Touek moctymna 802.11a/b/g/n 2x2 MIMO(2SS).

Extron

KoMnbrorepHslii kinacc
r.BnaauBocToxk, 0.
Pycckuit n. Askc n.10,
Kopnyc 25.1, ayn. M621
ITnommans 44.5 M°

Momno6mok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-
4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB Windows
Seven Enterprise - 17 wtyk; IIpoBoauas cetp JIBC — Cisco 800
series; OecnpoBomHbie JIBC mnst oOydarommxcs 0OECICUYCHBI
cuctemoii Ha 6a3ze Touek qocryna 802.11a/b/g/n 2x2 MIMO(2SS).

YuranbHbie 3aJ1bl
Hayunoit  GuGnuoTexu
AB®Y ¢  OTKpBITBIM

bouy
(xopmyc A - ypoBeHs 10)

JIOCTYTIOM K

Mowno6s0x HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 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 Cxopocth noctyna B MHTepHET
500 MoOwut/cex. Paboune mecrta ans JrOAell ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/IOPOBBSI OCHAILIEHBI TUCIUICSIMH M TIPUHTEPAMHU
bpaiinsg; o0OopynoBaHbl: MOPTAaTUBHBIMU YCTpOMCTBaMH IS
YTeHUS  IUIOCKOMEYATHBIX  TEKCTOB,  CKAaHUPYIOIIUMH U
YUTAIONIMMHA MAalTHHAMH BHJICOYBEIUYHUTEIIEM C BO3MOXXHOCTBHIO
peryisnun
AJIEKTPOHHBIMU JIYTIAMH H YIBTPA3BYKOBBIMH MapKHUPOBIIUKAMH.

IIBETOBBIX CIICKTPOB; YBCIMYHBAOIIUMU

Ne ‘ HaunmeHnoBaHue 000py10BaHUSA U MAaTEPHAJIOB KoimnuectBo
M 311 JIaGopaTtopus
1. | Hentpudyra monounas c Harpesom LIJIM 1-12
2. | AnammzaTop kauectBa mojioka Jlakran 1-4 mon.230 1
Tepmocrat xuakoctHbiii LOIP Lt-20a, 06bem 51, 120x150/150MmM, 1




XononmnsHuk "Oxean-RFD-325B"

Becst BM510/IM

[lIxad cymmabHBIN, KaMepa U3 HepXK. CTasd, 5871, /2 MoaKu

brennep BRAUN MX-2050

O N oo A

meura 111Y 101-226589

N I

M 312 JIaGopaTopusi

XononmwisHuk "Oxean-RFD-325B"

Pedpakromerp UPD-454 b2 M

Tepmocrat xuakoctHbiii LOIP Lt-208a, o6bem 81, 120x150/200MmMm,

ITocynomoeunas kyxonHast mammHa Hansa ZIM416H

[Tnuta kyxonHast Gorenie E52102 AW (11t mpurotoBii.u

Bechl

Juctumnstop u3 Hepxk. ctanu ( 5 n/gac, mol. 4,5kBT)

Becrr JIB-6

O PN~ WNE

MsicopyOka "Unit-ugr-452"

[EEN

0.

Muxkcep Moulinex HM 550 (st usmensuenus npoaykron) 101-

Jlamna k o6mygarento OBH 150

Tepmocrat BoasHo# T-250

Kamepa st Mukpockona

MukpocKkorn MOHOKYIISIPHBII

Crepunuzarop I'TI-80 CITY

Amnaspocrtar

XonoauibHUK CTHHOI

XomnommisHUK "Okean-4"

O N O AW

Bechl

[HEN
o

OO6ny4darenb OaKTePHUIIHIHBIHN

[EEN
[EEN

.| O6nyuarens 6akrepunuabiii OBH 150 2x30 HactenHsiit A30B

[EEN
N

oborpesatens 101-285599

NN R R R R R R RGN R R RN R R R

[EEN
w

cron xumuueckuii 101-306773

N
N

[EEN
=

Mukpockon buomen

N
o

M 303 MarepuaJjibHasi

Muxkpockon "Mukpomen - 5 JIIOM"

IIporpammuslil kommeke CYIIEPMAT

[Tnanumerp Planix 5

BUCKO3UMETP KaUJUISIPHBIN CTEKIITHHBIN

CKaHep LITPUX KoJia

I'ups kanubpoBounas M-1- 1kr

ITeus CBY "LG-MS-2048S"

Yatiguk 351. PHILIPS-HD 4665 101-318584

O PN wW N

Buneookymnsip ToupCam 9.0 MP

[EN
©

Bruckozumerp BHXK-0,3-XC3

[EN
=

Amnmnapar Cokcnera 250/150 mur.

I N I N N S I




12. | Anmapar Cokcnera 250/150 mo. 5
13. | byteute Bynwda 101 1
14. | 6ytbute 1000Ma 1
15. | 6ropetka 1-1-2-50-0,1 ¢ kpaHoM 5
16. | Bugeookynsip ToupCam 9.0 MP 1
17. | Bucko3umerp BHXK-0,3-XC3 (d-1.41) 1
18. | Boponka nenutensHast B/[-1-100 3
19. | Boponka aenmurenshas BJI-1-50 5
20. | Boponka mop. 160 ¢unsrpyromas BO 2-20 mm 3
21. | Boponka mop. 40 puibrpyromas BD 2-20 mm 3
22. | Boponka nop. 40 punsrpyromas BO 2-40 mm 3
23. | ragbakTypOHOB.KHC-Ta 1
24. | I'ekcan OCY S)
25. | Hepxarens JIT-J1Y-1-100-45 12
26. | dedaermarop 200-14/23-14/23 3
27. | dedaermarop 250-14/23-29/32 3
28. | dednermaTop 300-19/26-29/32 3
29. | Kombuo JIT-KB3-110 gnuna crepxas 145mM, nuametp xonbia 110 3
30. | Kombmo JIT-KMO-80 mmuHa crepxkast 150MM, tuaMeTp KojbIa 3
31. | Jlamna k oGmydarento OBH 150 8
32. | Muxkpobroperka 10 mi. 0,1 4
33. | Muxkpobropetka 5 mi. 0,05 4
34. | Tepmomerp TTII Ne6 0...+200/66 5
35. | ®enokcusrranon 99% 1
36. | Xomomunpuuk JInbuxa XI1T-1-300-14/23-14/23 min 10
37. | XonomwnsHuk XI1T-1-300-14/23-14/23 mu 10
38. | lltaTuB 1BYCTOPOHHUH, pa30OPHBIH € KPBIIKOH, I TPOOUPOK 10
39. | Wratus [12-2710 nabop. ans OropeTok 5
40. | Wratus [12-2910 mabop. A MHATIETOK 5)
41. | llraTuB-kapycenb I aBTOMAaTHYECKUX J03aTOPOB (6 MecCT) 3




[Tpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHMSA 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
po¢eCCUOHATBHOTO 00pa30BaHUS

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(ABDY)

INKOJIA BUOME/IUIINHBI

YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOThI OBYYAIOIIUXCS

o nucuunimnue «Ilpoueccsl U anmapatbl OMOTEXHOJIOTHID)
TexHo0THs POIYKIIUU U OpTaHU3AIIMS PECTOPAHHBIX YCIYT/ OaKajaBpcKast

[mporpamMmma «TexHomnorus IMPOAYKIMH U OPpraHru3aluAa O6HIGCTB€HHOPO IIUTaHWA»

dopma NOArOTOBKYU OYHAS

BnaauBocTok
2015



IInan-rpa¢guk BHIMOJTHEHHUS CAMOCTOSATEIbHONH PadOThI MO IMCHMILINHE

No Jata/cpoku Bug camocrosiTenbHOM [TpumepHbIe ®dopma
BBITTOJTHEHUS paboThI HOPMBI KOHTPOJIS
T BpPEMEHU Ha
BBITIOJTHEHHE
1 1 nenens [ToaroroBka K 2 Otuer no
nabopatopHoi padore 1 nmabopaTopHOH
pabote
2 2 Henens ITonroroska K 2 Oruer 1o
naboparopHoii padore 2 naboparopHoOit
pabote
3 3 Henens Pabota c nmutepaTypoit 2 TeCcT
4 4 genens ITonroroska K 2 Otuert 110
naboparopHoii padore 3 naboparopHoOit
pabore
6 5 megens Pabora ¢ nureparypoit 4 pedepar
7 6 Henens [Toaroroska K 2 Otuer no
naboparopHoit padore 4 naboparopHoOit
pabore
8 8 nenens [Toaroroska K 2 Otuer 1o
naboparopHoii padore 5 naboparopHoOit
pabore
9 9 negens Pabora ¢ nureparypoit 4 pedepar
10 10 nenens [ToaroroBka K 2 Otuer no
naboparopHoii pabore 6 naboparopHoOit
pabote
11 12 nenens [Toaroroska K 2 Otuer no
nabopatopHou pabote 7 nmabopaTopHOU
pabote
11 13 nenens Pabota c nutepatypoit 2 TeCT
12 14 nenens Pabora ¢ nureparypoit 4 pedepar
13 16 nenens [ToaroroBka K 2 Otuer no
nabopaTopHOU pabore nmabopaTopHOH
pabote 8 pabote
14 Pabota c nutepatypoit 2 TeCT
15 17 Henens IToaroroska K 2 Oryer o
nabopaTopHOI pabote nabopaTopHOI
pabote 9 pabote
Pabora ¢ nureparypoit 4 pedepat
16 B teuenue Pabota c nutepaTypoit 41 Pedepar
cemecTpa
Hroro 3a 6 cemectp 81




[Tpunoxenue 2

MMHUCTEPCTBO OEPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIMU
denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
po¢eCCUOHATBHOTO 00pa30BaHUS

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET»
(ABDY)

IKOJIA BUOME/IUIINHBI

®OH/I OHIEHOYHbBIX CPEJICTB
Mo nucuunanne «Ilpoueccsl U anmapaTbl OMOTEXHOJIOTUID)
TexHo0THSs IPOIYKIIUU U OpTaHU3AIIMS PECTOPAHHBIX YCIyT/ OakagaBpcKast

[mporpamMmma «TexHonorus IMPOAYKIMH U OPraHru3aluAa O6HIGCTB€HHOFO IIUTaHWA»

(I)opMa NOATOTOBKH OYHasA

BnanuBocTok
2015



MMacnopt ®OC

MO JUCHUIIJINHE ((HpOIICCCI)I " a1rapaTsl OHMOTEXHOIOTHI

Kon n popmymmpoBka

Jrtanbl GOPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEeHIIUH
OIIK-4 TOTOBHOCTBIO | 3HaeT CcOOpKY, MOHTaX, PETYJIMPOBKY U PEMOHT Y3JIOB U
9KCIUTyaTHPOBATh MEXaHU3MOB O0OOpYZOBaHHUS, arperaTroB, MaIlWH,
pa3iuuHbIC BU/JIBI CTaHKOB M JIPYroro  3JIEKTPOOOOpYyIOBaHUS
TEXHOJIOTUYECKOTO HPOMBIIICHHBIX OpraHU3aIui
000pyI0BaHUs B
COOTBETCTBUH ¢ | Ymeer NpaKTHYECKUN OIIBIT: 3aMOJTHEHUS
TpeOOBaHUSMH TEXHUKH TEXHOJIOTUYECKON  TOKYMEHTaluu; paboTel C
Oe3omacHOCTH pa3HbIX U3MEPUTEIBHBIMU  3JIEKTPUYECKUMH  NIPHOOpaMH,
KJIaCCOB PEaIpUATHIA Cpe/CTBaMU U3MEPEHUI, CTeHIaMu
U TaHHS
Bnaneer | meTomamu MaTeMaTu4ecKoro OIMCaHUs
NPOTEKAIOIINX IPOILECCOB B AJIEKTPOMArHUTHBIX
YCTpOMCTBAX M  HWHTEPIPETAllMU  IMOJYYEHHBIX
pe3yiabTaToB B pe3yibTaTe  NPOBEICHHBIX
IKCIIEPUMEHTAX
[K-1 CIIOCOOHOCTBIO | 3HaeT o0IIMe TEeOopeTHYEeCKue 3aKOHOMEPHOCTH THJIPO-
UCIIOJIb30BATh TEXHHUYCCKHE MEXaHUYECKUX, TETI0-MacCOOOMEHHBIX IPOIIECCOB
Cpeactsa  UId  H3MCPCHHA | Yyeer IPUMEHATh CIPAaBOYHBIC, PACUETHBIE U JKCIIEPH-
OCHOBHBIX IapaMeTpoB MEHTAIbHBIE  JAHHBIE 10  TEMIOPH3UUECKUM
TEXHOIOTICCKNX CBOWCTBAM BEIIECTB U UX U3MEHEHUSAM
MPOLECCOB, CBOMCTB CBIPBA, o - -
nonyadbpukaron u
Ka4eCcTBO rOTOBOM
HPOAYKIHH, OPraHU30BATH HaBBIKaMH Pa0OTHI CO CIPABOYHON M TEXHUYCCKOM
" OCYILIECTBIIATE HTepaTypoit
TEXHOJOTUYECKUH Tporecce
NPOM3BOJICTBA  MPOAYKIIUU
U TaHHS
[1K-5 CIOCOOHOCTH | 3HaeT HasHa4YeHUe, O00JacTh NPUMEHEHHs, KJIacCH-
paccuuTHIBATh (HUKAIMI0 COBPEMEHHBIX allapaToB B OTACIBHBIX
IPOU3BO/ICTBEHHBIE TEXHOJOTUYECKUX MPOIIECcCcaX TEXHOJIOTUU
MOIIHOCTH 1| Vmeer BBIOMPATH ONTHMAaJIEHBIE TEXHOJIOTHYECKUE
dbdexrusHOCTH paboTI peXXUMBI W HamboJiee  PAIMOHAIBHBIC  THUIIBI
TEXHOJIOTUIECKOTO arapaTos
o0opy/soBaHus, OIICHUBATH Braneor
W IUIAHNPOBAaTh BHEAPEHHE METOJaMH  TIPOCTBIX  pacueToB  IapamMeTpPOB
MHHOBALHIi B [IPOM3BOJCTBO TEXHOJIOTHYECKUX MPOLIECCOB U 000pyI0BAHHUS
I1K-19 CIOCOOHOCTH | 3Haer Bormpocs! opranuzammu pecypcocOeperaronmx
OpraHn3oBaTh MPOU3BOACTB HA I1.0.I1. Pa3JIMYHOrO TUIA
pecypcocOeperatoliee
pON3BOACTBO, €ro | Vmeer OrnepaTuBHO IIAHUPOBATH M 00ECIICYNBATh
OTCpaTHBHOC HaJIS)KHOCTh TEXHOJIOTUYECKUX ITPOLIECCOB
TUTAHUPOBAHHE u

MIPOM3BOJICTBA MPOAYKLHUU OOLIECTBEHHOT'O




olecrieueHre HaIEKHOCTH [MUTAHUSI
TEXHOJOTHYECKUX
MIPOIIECCOB  ITPOM3BOCTBA | Biameer
MPOIYKIHH MMUTAHMS, Crioco6aMu paliOHATBHOTO MCTIOIh30BAHUS
CHOCO0bl  PAlUOHATILHOTO CBIPBEBBIX, JHEPTETUYECKUX U IPYTUX BUIOB
HCHOMIB30BAHIA  CRIPHEBBIX, PECYPCOB I1.0.11. Pa3IMYHOrO THIIA
SHEPreTHYECKUX W JPYTHX
BUJIOB PECYPCOB
I1K-33 roTOBHOCTH BECTH | 3HaeT HAay4YHbIE OCHOBBI MPOTEKAHUS TEXHOJIOTUYECKUX
MIEPETOBOPHI C MPOCKTHBIMHU MIPOIIECCOB
OpTaHU3alNAMA n | Ymeer BBIOMpATh M IIPOEKTHPOBATH OTJEJILHBIE AIIapaThl
[OCTABIIMKAMH B TEXHOJIOTUYECKOM JIMHUM, a TAKKE IIOATBEPKAATh
TCXHOJIOTHICCKOro pacueTamMu IPaBUILHOCTH BHIOPAHHOTO PEIICHUS
000pyI0BaHUs, OILICHUBATh Braxcer
pe3yNbTaThl
IPOEKTHPOBAHNS METOJaMH  PAcUYeTOB  HECTAIIMOHAPHBIX  TEX-
e ANPUATHS HTAHKS HOJIOTUYECKUX  TPOLECCOB W MPOYHOCTHBIX
MaJIOro GH3HECA Ha CTAIUM pacueToB COOTBETCTBYIOIIUX aIapaToB
MPOEKTa
Kontponupyemsie Konpr u aTaner popmupoBanus OrneHouHbBIC CpEeICTBA
Ne pas3aensl / TeMBI KOMITETEHIINI TEKYILIUU | TPOMEXYTO
n/m JACIIUILIUHBI KOHTPOJIb YyHas
aTTeCcTaIus
1 | OcHoBHBIE OIIK-4, |3Haer obmue Teoperudeckue | Order mo| 3auer
MOJIOKEHUA U TIK-1, 3aKOHOMCPHOCTHU TUApO- Ha60paT0
3a/1aH Kypea TIK-5, MEXaHUYECKHUX, TerIo- pHO
Ipomeccst 1 TK-19, MacCOOOMEHHBIX MPOIIECCOB paGore
MEET TPUMEHATH CIIPaBOY-
alapatel TK-33 ZII)IG, paCI‘){eTHBIe u 3K£nep1/1-
OHOTEXHONOr MM MEHTAJIbHbIE  JJAaHHBIE IO
TEI10(GU3NIECKUM  CBOMCT-
BaM BEIIIECTB u 1704
U3MCHEHUSIM
BIIaJIceT HaBBIKAMH PaOOTHI
co CIIPaBOYHOU u
TEXHUYECKOMN JIUTEPATypOu
OIIK-4, |3uaer obmmue Teoperuyeckue | OTuer 3auer
TK-1, 3aKOHOMEPHOCTHU THIIPO- | o nabo-
OcHoBHBIC 3aK0- TIK-5, MEXaHUIECKHUX, TEMI0- patop-
HOMEPHOCTH TK-19, MacCOOOMEHHBIX MPOIIECCOB o
2 MPOTEKAHUS IK-33 yMEeT TPHUMEHSTh CIpPaBOY- paGore
IIPOLIECCOB HbIE, pacyeTHbIE U JKCIIEpPHU-
BHOTEXHOMOLHIT MCHTAIbHBIC  JaHHBIC  TIO
TermI0(GU3NIEeCKUM  CBOWCT-
BaM BCIICCTB u ux
U3MEHEHUSM




BJIaJIc€T HaBBIKAMH pPaOOTHI
co CIIPaBOYHOU u
TEXHUYECKON JIUTEePaTypoil

Mexannueckue
MPOLECCHI

OIIK-4,
I1K-1,
I1K-5,
[1K-19,
I1K-33

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

yYMEET BBIGI/IpaTb OonTUMalib-
HBIE TEXHOJIOTUYECKHE PEexKHU-
Mbl U HauboJjee palroHab-
HBIE TUIIBI AlIAPaTOB

BJIQJICET METOJaMHU MPOCTHIX
pacueToB IMapamMeTpoB OHO-
TEXHOJIOTUYECKHX IPOIIECCOB
1 000pyIOBaHUs

Pedepar

Otyer
o
nabopa-
TOPHOU
pabore

3aueT

I'unpomexanuuec-
KHE MPOIECCHI

OIIK-4,
[K-1,
[1K-5,
[1K-19,
I1K-33

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

YMEET BI)I6I/IpaTI) OnTUMAJIb-
HBIE TEXHOJIOTUYECKHE PEexKHU-
MBI M HauboJjee palroHalb-
HBIE TUIIBI ANNIAPATOB

BJIaZICET METOJaMU MPOCTHIX
pacueToB MapamerpoB OuoO-
TEXHOJIOTHYECKHX IPOLIECCOB
U 000pyIOBaHUS

Pedepar

Otuér 1o
nabopato
pHOM
pabote

3auer

TemmooOMeHHBIE
TIPOIIECCHI

OIIK-4,
IK-1,
[IK-5,
I1K-19,
I1K-33

3HaeT Ha3HaueHue, o00JIacTh
NpUMEHEHHs, Kiaccuduka-
U0 COBPCMCHHBIX allapa-
TOB B TEIJIOOOMEHHBIX
MpoIeccax, a TakKe HaydHbIC
OCHOBBI TPOTEKAHUS TEIUIO-
0OMEHHBIX TTPOIIECCOB

YMEET BI)I6I/IpaTB OnTHUMaJlb-
HBIC TCXHOJOIMYCCKUC PECIKU-
MBI U Hauboiee pannoHalb-
HBIC TUIIBI allllapaTOB

BJIaJIC€T HABBIKAMH HCIIOJb-
30BaHMsI COBPEMEHHOTO J1a00-
patopHoro o0OpyIOBaHMS W
npuOOpoOB, U MPOTPAMMHOTO
o0ecrieueHus

Pedepar

Ortuer
o
nabopart
OpHOM
pabore

3aueT

MaccooOMeHHBIE
MIPOIIECCHI

OIIK-4,
[K-1,
[IK-5,
I1K-19,

3HAaeT Ha3HadyeHWe, 00JacTh
NpUMEHeHus, Kiaccuduka-
OUI0 COBPCMCHHBIX aIllmapa-
TOB B  MacCOOOMEHHBIX
IpoIeccax, a TakkKe HaydHbIe

Pedepar

3auer




I1K-33

OCHOBBI TIPOTEKAHUS MaccCo-
O0OMEHHBIX MTPOIIECCOB

Otuer 1O
nabopa-
TOPHOU

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

pabote

BJIaACCT HaBbIKaMHN MHCIIOJIb-
30BaHMsI COBPEMEHHOTO J1a00-
paToOpHOro O0OpYAOBAHUS U
npuOOpOB, W MPOrPAMMHOTO
obecrieueHus

buoxummnueckue
MPOLECCHI.
OcCHOBHEBIE
MOJIOKECHUS

OIIK-4,
[K-1,
I1K-5,
[1K-19,
I1K-33

3HaeT Ha3HaueHue, 001acTh
IPUMEHEHHUs,  Kiaccupuka-
IIUI0 COBPEMEHHBIX armapa-
TOB B  MacCOOOMEHHBIX
npoleccax, a TakKe HayyHble
OCHOBBI TPOTEKaHHsI Macco-
0OMEHHBIX ITPOLIECCOB

Pedepar | 3auer

Ot4yer 1O
nabopa-

ymeeT BbIOMpATh 51
IPOEKTHPOBATh  OTAEIbHbIC
anmaparbl B TEXHOJIOTMYEC-
KO  JuHUM, a  Takxke
NOJATBEPXKJIAaTh  pacyeTaMmu
IPaBUIBHOCTh  BBIOPAHHOTO
pelnieHus

TOPHOU
pabote

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

HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kon n
(popmynuposka
KOMIIeTeHIIUH

Jrtansl GOpMUPOBAHUA
KOMIIeTeHIIUH

KPUTEpPUH

nmoxKasarTeJjim

0aJLIbI

OIIK-4
TOTOBHOCTBIO
AKCILTyaTUPOBATh
pa3IUYHbBIC BHIBI
TEXHOJOTHYECKOT
0 o0OopymoBaHUs
B COOTBETCTBHH C
TpeOOBaHUSIMHU
TEXHUKHU

OCHOBHBIE MTOHATHUS
1 TIpoOIIEMBI
METOA0JIOTUH
M3y4YeHUS
3JEKTPOTEXHUKHU U
AIEKTPOHHUKHU

3HAeT
(moporos
13171

YPOBEHD)

3HAHHUE OCHOBHBIX
MOHITUN 1
npobiem
METOJI0JIOTHH
3IEKTPOTEXHUKHU
1 DJIEKTPOHHUKHU

CHOCOOHOCTh
NEPpCUUCINTb U
PaCKpBITh CYTh
METO/IOB
UCCIICIOBAHHMS,
KOTOPBIC U3YUNIT U
OCBOMJI OaKajaBp

45-64




0e30macHOCTH OTIPEICITUTh Ymenune padorath | CriocoOHOCTH 65-84
pa3HBIX KJIAccoOB MPEeIMETHYIO c 000CHOBBIBAThH U
pEANPHUATHI obJacTh OMOJIMOTECYHBIMU | IPUMEHSTH
MUTAHUS HCCIICIOBaHHH B KaTajoramu, MOJTyYCHHBIE
cer IEKTPOTEXHUKE U | YMEHHE pe3ysIbTaThI
{:{4 ompy | ZICKTPOHUKE MIPUMEHSTh HAYYHBIX
H pmﬁ) METO/Ibl HAYYHBIX | UCCIICAOBAHUIMA
yr HCCIICIOBAHMH,
yMEHHUE
MPEICTABIATH
pe3yabTATHI
HCCIIEOBAHUI
OCHOBHBIMU BIIAJICHUE CIOCOOHOCTH 85-100
criocobamu HHCTPYMEHTaMU | IPOBOJUTH
MIPOTHO3UPOBAHMSI, | TPEACTABICHUS CaMOCTOSITEIIbHBIC
MIPOEKTUPOBAHUSA U | PE3YJIbTATOB UCCIIC/IOBAHMS U
BJIAJICCT | MOJACITHPOBAHUS HAYYHBIX NPEJCTaBIIATh UX
(BBICOKH | pa3BHUTHS UCCIIeIOBAaHUI pe3yabTaThl HA
i) AJIEKTPOTEXHUYECK o0cyXxieHue Ha
UX YCTPOKMCTB KPYTJIBIX CTOJIAX,
CEeMHHapax,
HAYYHBIX
KOH(EpEeHIHIX
IK-1 CIIOCOOHOCTh 45-64
CIIOCOOHOCTHIO oOrmime 3HaeT o0Iire | XxapakTepu3oBarTh
WCTIOJB30BATh TEOPETUYECKHE Teope-THUeCcKue | oomrue
TEXHUYCCKHE 3HAET 3aKOHOMEPHOCTH 3aKOHO-MEPHOCTH | TEOPETHUYECKHE
cpexacTsa st | (IOpOToB | THAPO- TH]IPO- 3aKOHO-MEPHOCTH
U3MEPCHUs BIi MEXaHUYECKHUX, MEXaHHYECKUX, TH]IPO-
OCHOBHBIX YPOBEHB) | TETLIO- TETIO- MEXaHHYECKHUX,
napameTpoB MacCcOOOMEHHBIX MaccOOOMEH-HBIX | TEIIOo-
TEXHOJIOTUIECKHUX MIPOIIECCOB MIPOIECCOB MacCcOOOMEHHBIX
MPOLIECCOB, IIPOIIECCOB
CBOWCTB  CBIPBS, CHOCOOHOCTh 65-84
MIPUMEHSTh yMeeT TPUMEHSTh
noiry(habpukaToB IIPUMEHSITD
CIIpaBOYHBIE, CIIpaBOYHBIE,
" Ka4eCTBO CIIPaBOYHBIE,
. pacdeTHbIC U | pacueT-Hble u
TOTOBOM pacueT-HbIe U
JKCHepu- 9KCIEPUMEH-
MIPOTYKIIHH, ymeer AKCTIEPUMEH-
MEHTaIbHbBIE TaJbHBIC JaHHBIC
OpraHu3oBaTth H | (IpOJBH TaJbHBIC  JIAHHBIC
N JIaHHBIC o | 1o
OCYILIECTBIIATh HYTBIi) 1o
. TEIIO(QU3UUECKUM | TeTIIOPU3NIECKU
TEXHOJIOTUYECKHI 9 . TETUIO(PU3UICCKUM
CBOMCTBaM M CBOMCTBaM .
mporiecc CBOICTBaM
BEIIECTB M WX | BEMIECTB U WX
MIPOU3BOJICTBA BEIIECTB M  HX
M3MEHECHUSM WU3MEHEHUSIM
MPOAYKITUH HU3MEHCHHSIM
MATaHUS BJIaZIEET CIIOCOOHOCTH 85-100
saneer | FABBIKAMH paboTHI | HABBIKAMU UCTIOJTb30BaTh
(BH};OKH CO CIIPaBOYHOM U | paboThI CO | CIIPaBOYHYIO U
i) TEXHUYECKON CIpPaBOY-HOM W | TEXHHUYECKYION
JUTEPaTypoit TEXHUYECKOM JUTEpaTypy

JUTEPATYPOU




ITK-5 3HaHHE CIIOCOOHOCTH 45-64
CIIOCOOHOCTH Ha3HauYCHMHE, Ha3HAuYCHMUE, XapaKTepu30BaTh
paccUYHMTHIBATh 0051aCcTh 0051aCcTh 001aCcTh
MIPOU3BOJICTBEHH MIPUMCHCHUS, MIPUMEHE-HUS, MIPUMCHEHUS,
bIC MOIIHOCTH | | 3HAET KJIACCH-(PUKAIUIO KJIACCU(PUKALINIO | KJIACCH(PHUKAITUIO
3¢ (HEeKTUBHOCTH (TIOpOTOB | COBPEMEH-HBIX COBPEMEHHBIX COBPEMEHHBIX
padoThI bIi arnmnaparoB B | ammaparoB B arrma-paToB B
TEXHOJOTHYECKOT | YPOBEHB) | OTACIBHBIX OT/ENb-HBIX OTACIbHBIX
0 o0opyoBaHus, TEXHOJIOTM-YECKHX | TEXHOJOTHU- TEXHOJIOTHYECKUX
OIICHUBATh u mporeccax YECKHUX mporeccax
IUIAHUPOBATh OMOTEXHOJIOTHH poreccax OMOTEXHOJIOTHH
BHEJPCHUE OMOTEXHOJIOTUHU
WHHOBAIMI B BEIGHPATS YMEHHUE BBIOMPATH | CIIOCOOHOCTD 65-84
MIPOU3BOJICTBO ONTHMAaJIbHBIE BEIOUpATH
ONTHUMAaJIb-HbIE
TEXHOJIOTMYECKHUE | ONTHMAaIbHbIC
yMeeT TEXHOJOTHYECKHUE
(npomsu | pesimnas 4 | PEAIMBL U | TEXHOJIOTHYCCKUE
. HauboIee PEKHUMBI u
HYTBI) | Haubosee
paLHOHATbHbIC palnroHaIbHbIC HauOosee
THUIIBI AIIIIAPATOB | PallMOHAIbHBIC
THUIIBI AIIIAPATOB
THIIBI ANapaToB
BIIAJICHUE CIOCOOHOCTH 85-100
METOIaMH METOJaMH HCIIOJIb30BaTh
MPOCTBIX PACUYETOB | MPOCTHIX METO/IbI MMPOCTHIX
BIIaJCET
(BbICOKH rapamMeTpoB pacdeToB pacdeToB
i) OMOTEXHOJIOTHYECK | IMapaMeTpOB apaMeTpoB
WX TPOIECCOB U | OMOTEXHOJOTUYEC | OMOTEXHOJIOTHYECK
000opyI0BaHUs KHX IIPOILIECCOB M | X IPOLIECCOB H
000py1oBaHus 000py0BaHus
I1K-19 3nanue BonpocoB | CrocoOHOCTh naTh | 45-64
CITOCOOHOCTH OpTaHU3aIIN oTIpeIeIICHUs
OpraHHU30BaTh pecypcocOeperaro | OCHOBHBIX MOHSITHIA
pecypcocOeperaro Bompocsr IIUX TTPOU3BOJICTB | MTPEIMETHOM
mee 3HAET OpraHHu3aIu HAa I1.0.11. obactu
MIPOU3BOJICTBO, (moporoB | pecypcocOeperaro | pa3JIMdYHOTO THTIA | UCCIICIOBAHUS;
€ro ONEepaTUBHOE | bIU IIUX TTPOU3BOJICTB CIIOCOOHOCTH
IUIAHUPOBAHUE W | YPOBEHB) | HA IT.O.II. MIEPEYUCITUTD U
obecneucHUe Pa3TUYHOTO THIIA PacKpHITh CYTh
HaJIe)KHOCTH pacueToB, KOTOPhIC
TEXHOJIOTMYECKHX W3YYUIT U OCBOMII
MPOIIECCOB OakanaBp
IIPOU3BOJICTBA OneparuBHO Ymenune CrnocoOHOCTB 65-84
MIPOAYKITNU IUIAHUPOBATh U CBSI3bIBATh pabortats ¢ H/I,
[IATaHUA, obecneunBaTh texHoaorunueckue | CHull,
CITOCOOBI HaJIEKHOCTh ITPOIIECCHI C KaTajgoraMu
paIoHaIbHOTO ﬁ;e;;su TEXHOJOTHYECKUX | JIBHXKCHHUEM obopymoBaHus
HCIIOJIE30BAHMS HyTH) MIPOIIECCOB ITIOTOKOB B I1.0.11.
CBIPBEBBIX, MPOU3BOJICTBA MIPOU3BOJICTBEHHO
HEPTEeTHYCCKUX MPOAYKITUH M TIpoIiecce
U JIPYTUX BHJIOB 00IIIECTBEHHOT'O
pecypcoB [TATAHUS




HNucrpymentamu, | CtocoOHOCTH 85-
METOJIaMHU 0eryio u TOYHO 100
parroHaIBLHOTO PUMEHSTh
UCIIOJIb30BaHUS TEPMUHOJIOTHUECKU
CBIPBEBBIX, ¥ anmapar
SHEPreTHYECKUX | IPEIMETHOU
Coocobamu U APYTHX BHJIOB oOnactu
palMOHAIBEHOTO PECypCOB I1.0.11. UCCJICIOBAHHS B
prageer | MCTOVIB30BaHKA pa3IMYHOrO THIIA | YCTHBIX OTBETaX Ha
CBIPBEBBIX, BOTIPOCHI U B
(BBICOKH
i) HEPreTUYCCKUX U MUCHMEHHBIX
JPYTUX BUJIOB paborax,
PECypCoB I1.0.11. CHOCOOHOCTh
pa3IUYHOrO TUIIA IPOBOIUTH
CaMOCTOSITEIIbHBIC
UCCIICIOBAHUS U
NPEJCTaBIISTh UX
pe3yJIbTaThl HA
oOcyxeHue Ha
CceMHHapax.
I1K-33 3HaHUE OCHOB Crioco6HOCTh 45-64
TOTOBHOCTb BECTH OCHOBBI BEJICHUS BEJICHUS PacKpBITh CYTh
MIEPErOBOPBI | Luaer MIEPEroBOPOB C HIEPErOBOPOB C MPOCKTOB .0.11. ;-
MIPOCKTHBIMU (oporos MIPOCKTHBIMHU POCKTHBIMH CIOCOOHOCTh
OPraHM3AIMAMU | | - . OpraHu3alsIMK U | OpraHu3alMsIMyA U | 000CHOBATh
MOCTaBIIUKAMU ypoBeHb) MOCTaBIIUKAMU HOCTaBIIUKAMHU pe3ysIbTaTh
TEXHOJIOTUYECKOT TEXHOJIOTUYECKOTO | TEXHOJOTHYECKOT | PacyeToB
0 o0opynmoBaHUs, o0opyoBaHus 0 00OpY/ZIOBaHHS | TEXHOJOTHYECKOTO
OLICHUBATh 000pyI0BaHUs
Pe3yabTATHI Ymenne CriocoOHOCTh 65-84
MIPOCKTHUPOBAHUS NPECTaBUTh 00OCHOBBIBATh U
MPEIPUATHS Pe3yabTATHI IPUMEHSTh
MUTAHUS MAaJIOTO TPOCKTHPOBAHUS | TIOJYYCHHBIC
ousHeca Ha OLCHHUBATD MPEIIPUATHIA pe3yIbTATHI MIPH
CTaJUH MPOEKTa pe3yIbTATEI UTaHUS, POEKTUPOBAHUU
yMmeer HPOCKTUPOBAHUA COCTaBIISITh TPEIIPHUSITHI
(MpOZBY | NPEPUATHS TEXHUYECKOE 00IIECTBEHHOT'O
HYTBIi) IIMTaHU MaJIoTO 3aJlaHuE HA MMUTAHUS
Ou3Heca Ha CTaluu [POEKTHPOBAHHE
IIPOCKTA TIPEATTPUATHS
MUTAHUS MaJIOTO
OusHeca
Bnanenue 1o CnocoOHOCTB 85-100
OILICHKE CTaaui chopMyIUpOBaThH
HaBbikamu 1o TOTOBHOCTHU 3aj1aHue;
BJIAJICET | OLCHKE CTAHii MPOEKTOB I1.0.11. CIOCOOHOCTh
(BBICOKH | TOTOBHOCTH pa3IMYHOrO THIIA, | IIPOBOIAMTH
i) MIPOEKTOB I1.0.11. HaBBIKAMH T10 CaMOCTOSTEIILHO
pa3IMYHOTO THUIIA | BBISBJICHHIO HEOOXO/IUMBIC
JIOCTOMHCTB U pacyeThl U
HEJIOCTaTKOB NPEJICTABIISTh UX




KOMITOHOBOYHBIX | pPe3yJbTaThl HA
pelieHni o0cyxieHue Ha
Pa3IUYHOrO TUIIA | IPH 3aIUTe
11.0.11 MPAKTUYECKUX
pabor, Ha
CEeMMHApaX.

MeToauueckue PEKOMEHIANUN, ONIPEACIAIOIUE MPOUHCAYPHLI OHCHUBAHUSA
Pe3yJabTaTOB OCBOCHHUA TUCHHUILJINHDBI

TeKymaﬂ arrecranus CTyA€HTOB

Tekymas arrecranusi CTyIeHTOB 1o AucuuiuinHe «lIpomnecchl u anmapartsl
OMOTEXHOJIOTUMY) TMPOBOJUTCS B COOTBETCTBUU C JIOKAJBHBIMU HOPMATHUBHBIMU
aktamu [IBOY u sBasercs obs3arenbHol. Tekyiias arrectanus Mo JUCIUILIMHE
«IIponeccel U anmapatbl OMOTEXHOJOTUU» MPOBOAUTCS B (PopMe KOHTPOIBHBIX
MepONpusTUN (3alUThl jJabopaTopHOl paboThl, pedepara, TECTUPOBAHHUSA) IO
OIICHUBAHUIO (PAKTUUECKUX PE3YJIbTATOB OOYUYEHUS CTYJICHTOB U OCYIIECTBIISIETCS
BelyIuM rpernoaaBaTesieM. OObeKTaMH OIEHUBAHUS BBICTYIIAIOT:

- ydeOHasi AUCIUIUIMHA (AKTUBHOCTh Ha 3aHSATUSX, CBOEBPEMEHHOCTh
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMIAEMOCTh BCEX BUOB 3aHSATUU IO
aTTECTyEeMOU JUCHUILINHE);

- CTETIEHb YCBOEHUSI TEOPETUUECKUX 3HAHUI;

- YPOBEHb OBJIAJICHUSI MPAKTUYECKUMH YMEHUSMH U HABBIKAMHU IO BCEM
BUJIaM y4eOHOI paboThI;

PE3yNbTaThl CAMOCTOSITEIbHON PaOOTHI.

[To xaxxgomMy OOBEKTY JaeTcCsi XapaKTepUCTHUKa MPOIEAYp OIICHHUBAHUS B
MPUBSI3KE K UCTIOJIb3yEMbIM OLICHOUHBIM CPEJICTBAM.

[Tpu peanuzaiuu 006pa3oBaTEIHLHON MPOTPAMMBI UCIIOIB3YIOTCS CIEIYIOIIHE
BUJIBI U (DOPMBI TEKYIIEH aTTeCTAINU:

ITP 1- tecT;

I1P 4 — pedepar;

[1P 6- npakTrueckue padoThl.




OueHouHbIe CpeACTBA ISl TEKYILIEH aTTecTAlNU

TecToBBIE 3a]aHUA

BAPHAHT 1

1. TIpoueccom U3MeNbUYCHUS HA3bIBACTCS:

a) MPOIIECC Pa3JIENCHUs] TBEPIBIX TEJl HA YacTH MOJ JCHCTBUEM MEXaHMUYECKUX CHJI WU
TEIIa;

0) mpugaHue TBEPAOMY TEITy ONPEIeICHHON (hOPMBI;

B) TpoIlecCc U3MEHEHHs (POPMBI TBEPIOTO TeJa MpH JAehopMarium.

2. Tlepeuncnute TUIBI IPOOJICHHUS B 3aBUCUMOCTH OT pa3Mepa KyCKOB.
a) KpyIHOe, Cpe/iHee, MEJIKOe;

0) KpynHoe, cpeiHee, MEJIKOE, TOHKOE, KOJIJIOUTHBIA Pa3MoJ;

B) KPYITHOE, MEIIKO€, KOJUIOUHOE JPOOIICHHE.

3. Uemy paBHa 1oJie3Hasi paboTa B mporiecce ApoosieHus?

a) cymMme pa0oThl, 3arpaunmBaeMoi Ha JedopManuio W paboOThl 3aTpadyuBaeMoOil Ha
0o0pa3oBaHUE HOBOW TTOBEPXHOCTH;

0) cOOTBeTCTBYET paboTe 3aTpadynBacMoi Ha JeopMaIiio TBEPIOTO TEa,

B) COOTBETCTBYET paboTe, 3aTpaunBacMoi Ha 00pa30BaHUE HOBBIX MIOBEPXHOCTEH.

4. Kaxoii npouiecc monydui Ha3BaHUE «APOOICHUE)?

a) YMEHBIIICHHE KyCKa U TIPUIaHUE eMY OTpeeIeHHON POpPMBI;

0) mpuaaHue KycKy OnpeeieHHON (GOopMBI;

B) YMEHBIIICHHUE pa3Mepa Kycka TBEpIOTo Tela, 0e3 mpuaaHus eMy OlpeaeIeHHOW (GOpPMEI.

5. Kak knaccudummpyrorcs TemiooOMeHHbBIE alapaThl 10 TEIJIOBOMY PEKUMY?
a) NePUOINYECKOT0 JICHCTBUS U HENTPEPHIBHOTO;

0) HEmpEepHIBHOI'O CTAI[MOHAPHOIO MPOLIECCa;

B) NMEPHOANYECKOI0 HECTAI[MOHAPHOTO MpoIiecca.

6. JlaiiTe onpeneneHue npoueccy Terionepeaayun:

a) CIIOKHBIN MpolLIecC MPU HENMOCPEACTBEHHOM KOHTAKTE TEIJIOHOCUTENEH;

0) CIIOKHBIN TEMJI000MEH MEX 1y TBEP/I0H MOBEPXHOCTHIO U OKpYKaroIIel cpeaoi;

B) CIOXHBIA IIpoOLlECC MEpeHoca TEeIUIOThl MEXAY [JBYMS MOJBHKHBIMH CpelamH,
pa3feJIEHHBIMH TBEPAON IOBEPXHOCTHIO

7.Kakue TennooOMeHHbIE anmnapaThl NOJTYYUIN Ha3BaHUE KOKYXOTPYOHBIX?

a) anmaparbl, UMEIOIINe ABOWHBIC IIMIIMHIPUYECKIE, CPePUIECKUE HITH INIOCKHAE CTEHKH;
0) MHOTOTPYOHBIH TEMI000MEHHHK, B KOTOPOM ITy4OK TpyO NMOMEIIEH B IUIUHIID;

B) BHJI 3MEEBHKA, TOTPYKEHHBIN B COCY/] C KHUIKOCTHIO.

8./laiite omnpeelieHne KOHBEKTUBHOMY TEIUIOOOMEHY (TEIUIOOTIave):

a) TeTJI000MEH MKy IBYMs TTOJIBHXKHBIMH CpEJlaMu;

0) CITOXKHBIN TEMII000MEH MEXIY TBEPAOU MOBEPXHOCTHIO TEJIa U OKPYKAIOIIEH CPEIoit;

B) CIIOKHBIM TEIIOOOMEH MEXIy ABYMs MOABMKHBIMHU CpeJaMH IMPU HATUYUH TBEPAOM
pa3AeISIoNIIe NEPErOpOIKH.

9.0cHOBHOE ypaBHEeHHE TeII00TaauM HhoTOHA-PrxmMana nmeer BUa:



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

10. Haiite pusmueckuii cMmpica kodpunpenty temonepenaun (K).

a) KOJIMYECTBO TEIUIOTHI, MPOXOAAIIECE Yepe3 €AWHUILY MMOBEPXHOCTH B €AMHUIY BPEMEHH
IPU Pa3HOCTU TEMIIEPATYP MEXKAY TEIJIOHOCUTENISIMU B OJMH TPayc;

0) KOJIMYECTBO TEIUIOTHI, MPOXOJIIee Yepe3 €ANHHILY MOBEPXHOCTU IPH TEMIIEPAaTypHOM
IpaJieHTEe PaBHOM €IMHUIIC;

B) KOJIMYECTBO TEILIOTHI, IIPOXO/AIIEE Yepe3 eAMHUILY TIOBEPXHOCTH B €ANHUILY BPEMEHH.

11. 3anummTe OCHOBHOE YpaBHEHHE CIIOKHOTO MpoIiecca TeIUIonepeaayHn.
a) Q=qF, Br;

0) q = Q/F, Br;

B) Q = K-F-At, Bt

12.Kakwue mporiecchl MoMy4riIi Ha3BaHHE MacCOOOMEHHBIX MPOIECCOB?

a) TPOLECCHI, CBSI3aHHBIC C YJAJICHHEM BIIard W3 TBEPABIX, KXHIKUX HIM Ta3000pa3HBIX
BEILIECTB;

0) mporecchl, CBA3aHHBIE C MIEPEHOCOM BEIIECTBA M3 OJHOH (as3bl B APYIYIO B Pa3IHMYHBIX
arperaTHblX COCTOAHUAX

B) IIPOIIECCHI, CBA3aHHBIEC C KOH/ICHCALIMEH apOB OT/ACIbHBIX BELIECTB.

13.Kaxkoii npouecc monyuni Ha3BaHUE — aacopOLus?

a) U3BJICUCHUE U3 TBEP/IBIX WIH KHUIKHX BEIICCTB OTACIbHBIX KOMIIOHEHTOB;

0) mepexo/1 BEIIecTBa U3 TBEPIOTO COCTOSIHHS B XKHIIKYIO HITH ra3000pa3Hyo Gopmy;

B) M30HMpaTEIIbHOE IMOTJIONMEHUE Ta30B, MMAPOB WJIM PACTBOPUMBIX B KHJIKOCTH BEIIECTB HA
MOBEPXHOCTH pazjeia (a3 wind B 00beMe Mop TBEPAOIro Tela.

14.JTaiiTe onpenenenue mporeccy — abcopOoIus.

a) MOrJIOEHUE OTACIBbHBIX KOMIIOHCHTOB BCIICCTBA PACTBOPUTCIIAMU,
0) MOTJIOIIEHHE Ta30B WM NAPOB KUJIKHUMHU TOTJIOTUTEIISIMU;

B) IMOTJIOIICHHUE Ia30B UJIU MMapOB INOPUCTBIMU MaTCpUalaMu.

15.JlaiiTe onpeaeneHne MpoIeccy CyIIKu:

a) U3BJICUEHUE BIIAry U3 TBEPAbIX MaTepHAJIOB;

0) U3BJIEUEHHE BJIark U3 ra3000pa3HbIX U KUIKUX CPET;

B) yJlaJIEHUE BJIard U3 BIAXHBIX TBEPJBIX, )KUJIKUX M MACTOOOpPA3HBIX MaTepHAJIOB IyTEM €€
UCTIAPECHHUS.

16.Ha3oBuTe 3TaITBI CYyIIKK MaTepHaa.

a) mepeMelleHue Biaru K Hapy>KHOW MOBEPXHOCTH MaTepuaia, UCIIapeHHe B OKPYKAIOILYIO
cpeny;

6) mapooOpa3oBaHuEe B TOJIIE MaTepHaja C MOCIEAYIOIUM HCIAPEHUEM B OKPY>KAOLIYIO
cpeny;

B) IepeMelIeHWe BJIard K HapyXXHOH IOBEpPXHOCTH MaTepuana, mnapoodpa3zoBaHUE,
IepEMEIICHHE Mapa OT HAPY>KHOW IMOBEPXHOCTH B OKPYKArOIIUN BO3/1yX.

17 Kakas TeXHOJIOTHYECKAsi cCXeMa MacCOOOMEHHOTO arnmapara HanboJiee BeIro1Ha?
a) IpsIMOTOYHAs;

0) MPOTUBOTOYHAS,

B) C MIONEPEYHBIM TOKOM KOMIIOHEHTOB.



BAPUAHT 2

1. Kakoii mpoiiecc u3mMenbyeHus NoJyqdr Ha3BaHUE «PE3aHUE»?

a) YMEHBIIICHHUE pa3Mepa KycKa IpH IpOOJICHUH;

0) nmpugaHue KycKy onpeeIeHHON (GOpMBI;

B) YMEHBIIICHHUE pa3Mepa KycKa U pHUJIaHUuE eMy OINpeaeNIeHHOW (HOPMEI.

2. Kakue BBl po0IeHUs OCYIIECTBISIOT MOJIOTKOBBIE TPOOUIIKHU?
a) KPYIHOE U CpeiHee IpOoOJIcHHE,;

0) TOHKOE U KOJUTOUAHOE JApo0ieHue;

B) CpelIHEEe, MEJIKOe U TOHKOE JPOOJICHHE

3. Jlaiite onpeienieHre XapakTepUCTUKE TPoIecca IPpOOIeHUS — CTEIICHU qPOOIICHHS i
. D
a)i= PR rae D — pa3mep kycka o apo6Guenus, M; d — pa3mep Kycka mocie ApoOieHus, M

6)i=d
B)i=D

4. Ilepeuncnure pa3HOBUIHOCTH JTUCICPCHBIX CPE/I.
a) SMYJIbCUH, CYCIICH3UH, TICHBI, BT, TYMaH, JbIM;
0) IbIM | TIBLIIb;

B) TIBLJIb, IBIM U TyMaH.

5.Uto Ha3biBaeTCs TEMII00OMEHOM?

a) CaMOITPOU3BOJIbHBIA HEOOPATHMBIH MPOIECC IEPEHOCA TEIJIOTHI B IPOCTPAHCTBE;
0) mepeHocC TEIIOTHl B TEMIIEPATYPHOM I10JIE;

B) OOMEH TEIJIOBOM SHEPTHEH MEXY TEIaMHU.

6.HazoBuTe OCHOBHBIE TPYMIIBI TEMNIOOOMEHHBIX aNapaToB B 3aBUCUMOCTH OT CIlocoda
nepeIavud TETUIOTHI:

a) MOBEPXHOCTHOTO THIA U CMECUTENHHOTO THIIA;

0) pekyrepaTUBHbIE U pereHepaTUBHBIC annaparhl;

B) PEKYIEPATUBHBIE U CMECUTEIHHOTO TUTIA.

7.JlaiiTe onpeaeneHne NOHATUS TEMIIEPATYPHOTO MOJIS.

a) COBOKYIIHOE€ 3Ha4y€HHE TeMIepaTyp B JaHHbII MOMEHT BPEMEHH B H3Yy4aeMOM
IIPOCTPAHCTBE;

0) MpOCTPaHCTBO, 3aHUMAEMOE HarpeThIM TEJIOM M OKpY’Kalollel cpeou;

B) COBOKYITHOCTh TEMIIEPATyp Ha IOBEPXHOCTHU TBEPIOTO Tela.

8.HazoBute anmeMeHTapHbIe, MPOCTHIE CIIOCOOBI TIEpeHOCa TEIIIOBOM YHEPTHUHU:
a) TETJIONPOBOHOCTh, KOHBEKIINS, TEIUIOOTa4a;

0) KOHBEKTHBHBIN TETNIOOOMEH, TEIUIONepeaya;

B) TEILIONPOBOIHOCTh, KOHBEKIIHS, U3JTydeHUE (JIYYUCTHIA TEIIIOOOMEH )

9.JlafiTe pU3HUECKUIT CMBICIT TEMIIEPATYPHOMY HAIOPY B MPOIECCE TETLIOOTIAYH.
a) MOJIyCyMMa TEMIIEPATYP KUAKOCTH Ha BXOJE U BBIXOJE U3 KaHAJA;

0) pa3HOCTh TEMITEpaTyp MEKIY TEMIIEPATYpPOl CTEHKH M OKPYKAIOIIEH CpeIoit;
B) pa3HMIIA TEMIEPATYP KHUAKOCTU Ha BXOJE U BBIXOJE U3 KaHAJA.



10. MaiiTe pusmueckuii cMpica KOA(PPUIHMEHTY TEIUIOOTAAYH (L)

a) KOJIMYECTBO TEIIOTHI, TPOXOIAIIEe Yepe3 eANHUILY TOBEPXHOCTH;

0) KOJIMYECTBO TEILIOTHI, IPOXOIALIEE B €UHUIY BDEMEHH;

B) KOJIMYECTBO TEIUIOTHI, MPOXOJSINEe Yepe3 €AWHUIYy MOBEPXHOCTH Tejla, B CAUHHILY
BpPEMEHHU, [IPH Pa3HOCTH TEMIIEPATYPhI B OJIUH IPaIycC.

11. Yro takoe Tepmoaudy3usi?

a) 310 U dy3us, MpoTeKaromas 0JHOBPEMEHHO C TEIIONPOBOIHOCTHIO;
0) mepeHoC TEeIIOThl TOTOKOM BJIary;

B) IEpPEMEIICHUE BJIATH O] BO3ICHCTBHEM I'PaIMCHTA TEMIICPATyPHhI.

12.Ha3oBuTe nepuo/ibl CKOPOCTH CYIIKH.

a) Mepuo/ IOCTOSIHHON CKOPOCTH B IIEPUO]I IIA/IAl0ILEN CKOPOCTH;

0) nepuo/ najgaroei CKOpOCTH B EPUOJT IOCTOSHHONW CKOPOCTH;

B) [IEPUOJ] BO3PACTAOLIEH CKOPOCTHU B NIEPUO]] YOBIBAIOIIEH CKOPOCTH.

13.B ueM 3axmrodaeTcs SIBIECHHE IICEBI00KIKEHUA?

a) B PACIUIABIICHUH TBEPJIBIX MMPOIAYKTOB;

0) B ypaBHOBCIIMBAHHH BeCa CHITYYHUX IPOJYKTOB JIOOOBBIM COMPOTHBIICHUEM TECUCHUIO
BO3/IyXa 4epe3 UX CIIOW;

B) B CMCIIMBAHUU CBHITYYHX MPOIAYKTOB C KUIKOCTHIO.

14.HazoBuTe 0COOEHHOCTH MPOTEKAHUS MPOLIECCA CYIIKH.

a) MpolLIecC CYIIKU MPOTEKAET MPH MOCTOSHHOM TEIJIOCOACPKAHUH;

0) B mpoIiecce CyIKN TeMIepaTypa 0CTaeTCsl BEJIMYMHON TTOCTOSTHHOM;

B) MPOIIECC CYIIKH MPOTEKAET MPHU MOCTOSTHHON OTHOCUTEILHON BIAXKHOCTH.

15.Y9to Takoe «O6apOoTak»?

a) TEYEHHE KUJKOCTU Yepe3 HACAJIKY;

0) TeueHue ra3a yepes3 )KHUJIKOCTh;

B) TEYCHHUE KUAKOCTH Yepe3 MOPUCTHIE TTACTHHBI.

16.Kaxkoii ammmapat Ha3bIBalOT CKpyoOepom?

a) KOJIOHHY C BOJISIHBIMM HacaJIKaMH;

0) KOJIOHHY, B KOTOPYIO BBOJASTCS CTPYH KUJIKOCTH;
B) Haca/I04YHYIO0 KOJIOHHY.

17.Yem otnuuaercs agcoOuus ot abcopormu?

a) aIco0IUsl TPOUCXOAUT HA TIOBEPXHOCTH COPOCHTA;
0) azcoO1us MPOUCXOANUT BO BCEM 00BbEMeE COpPOCHTA;
B) a0copOIus MPOUCXOANUT HA TIOBEPXHOCTH COPOEHTA.

IIpumepHas TemaTuka pedepaTuBHbIX padoT

o JTUCIMIIIMHE «Hpoueccm H anmnmapartbl OMOTEXHOJIOT I

1. Ucropuss BO3HUKHOBEHUSS W  (HOPMHUPOBAHUS  OUOTEXHOJOTMYECKUX

MPOIIECCOB U aIllapaToB.



. ObopynoBanue 11si OMOTEXHOIOTUYECKUX TTPOU3BOJICTB.

. OcHOBBI MeMOpaHHOW TeXHOJIOTHH. MeMOpaHHBIC ammapaThl.

. CymHocte mpouecca ¢unpTpanuu. OOopynoBaHue s (GUIbTpALUH —
YCTPOMCTBO M MPUHIIUIT JCUCTBHUS.

. OcHOBBI  Temonepegayd.  YCTPOMCTBO W MNPUHOUN  ACHCTBHS
TEIMJI000MEHHBIX aIllapaToB.

. BelnmapuBanue. Buabl 1 yCTpOWCTBO BBIIAPHBIX YCTAHOBOK.

. MeToabl 3KCTpakIuu. AMNMapathl sl SKCTPAKIIUH.

. Kpucramnmuzauus u pactsopenre. CrocoObl KpUCTALIU3ALMH. Y CTPOHUCTBO
Y TIPUHLIUI IEUCTBUS KPUCTATUTU3ALINH.

. CopOunonnsie mporecchl.  AOcopOepsl U ancopOepbl — YCTPOMCTBO U
IIPUHLINI IEVICTBUS.

10.Cymika. YcTpoHCTBO M NPUHIIMIT PAOOTHI CYITHIIOK.

11. ®epmenTanusa. YCTpOHMCTBO WM IPHUHIIUI JEHUCTBUS 00OpYyIOBaHUS IS

(bepmeHTauu.

12. Tlactepuzanus u crepuiusanus. OOopyaoBaHHE I TAcCTEpU3ALUUA U

CTEPWIN3ALNYU — YCTPOUCTBO U MIPUHIUIT PAOOTHI.

Kpurepuu ouenku (pedeparos, B TOM YK c/ie BLINOJHEHHBIX B (popme
Npe3eHTanmi):

100-86 6annoB: BBICTABISETCS CTYJAEHTY, €CIH CTYACHT BBIPa3uil CBOE

MHEHHE TI0 CQOpPMYJIUPOBAHHON mMpobdiieMe, apryMEHTHUPOBAJI €ro, TOYHO

OnpcacinB €€ COACPIKAHUC U COCTABJIATIOIINC. HpI/IBe,Z[eHBI JAaHHBIC OTECYCCTBECHHOM

1 3apyO0eKHOM JIUTepaTyphl, CTATUCTUYECKHUE CBEACHMS, HHPOPMAIIUS HOPMATHUBHO

npaBoBoro xapakrepa. CTyJIeHT 3HaeT W BIJIAJICET HABBIKOM CaMOCTOSITEIbHON

HCCH@HOB&TGHBCKOﬁ pa6OTBI o TEMC HCCICAOBAaHMUA; MCTOJAaMM M IPpHECMaMH

aHaNMM3a TEOPETUYECKUX W/WIM TPAKTUUYECKUX AaCIeKTOB H3y4aeMoil 00JacTu.



dakTUYECKUX OMMOOK, CBSI3aHHBIX C TIOHMMAaHHEM MPOOJIeMbI, HET; Tpadudecku
paboTta odopmiieHa TPABUIBHO

85-76 - OamnoB - paboTa XapaKTEpPHU3YeTCS CMBICIOBOM IEJIBbHOCTBIO,
CBSI3HOCTBIO U MOCJIEIOBATEIbHOCTBIO U3TIOKEHUS; TOMYIIEeHO He Oomnee 1 ommoku
npu OOBSCHEHHWH CMBICIA WM cojepxaHusi mpoOnembl. s aprymeHTanuu
PUBOJSITCS JTAaHHBIE OTE€UYECTBEHHBIX u 3apyOeKHbIX aBTOPOB.
[TpoieMOHCTPUPOBAHEI HCCICAOBATEIBCKUE YMEHHSI W HaBbIKA. DakTHdecKmx
OIIMOOK, CBSI3aHHBIX C TMOHMMAaHWEM TpoOsiembl, HeT. JlomylieHsl OJHa-IBE
omuOKku B 0(hOpMIICHUN PAOOTHI

75-61 OGamn - CTYyIEHT MPOBOAUT JOCTATOUYHO CAMOCTOSITEIBHBIN aHallu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIAIONIMX MPOOJIEMbl; TOHUMAET 0a30BbIC
OCHOBBl M TEOpPETUYECKOE OO0OCHOBaHWE BbIOpaHHOW Tembl. [IpuBIEUEHBI
OCHOBHBIE HICTOUYHUKH MO paccMarpuBaeMoil Teme. [lomymieno He 6omee 2 ommOok
B CMBICJIE WJIH COZIEp>KaHuu npobiieMbl, opopmieHun padboTsl 60-50 6aioB - eciu
paboTa mpeAcTaBiIsieT CO0OM NepecKa3aHHbIA WM TOJHOCTHIO MEPENUCaHHBIN
MCXOJTHBIN TEKCT 0€3 KakuxX Obl TO HU ObLIO KOMMEHTapueB, aHanu3a. He packpsita
CTPYKTypa M TEOpeTHYeCKas COCTaBISIOmas TeMbl. JlomymieHo Tpu wim Oomee

TpeX OMMOOK B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOI TPOOIJIEMBI.

IIpomexyTouHas aTTECTALIUA CTYI€HTOB
[IpomexxyTounasi arrectanusi CTyAeHTOB no aucuuruinHe «lIpoueccer u
anmapaTtbl OMOTEXHOJIOTMM» TMPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIMU
HOpMaTUBHBIMH akTamu J[BOY wu saBnsercs oOs3atenbHO. I[Ipomexyrouynas
aTTeCcTaIisl OCYIIECTBIsieTcs B (opMme 3auera B 5 CEeMECTpe W TPOBOJUTCS B

YCTHOM (pOopME C UCTIOIB30BAHUEM OUJIETOB.

OueHovHbIe cpeacrea aJjis leOMe)KYTO‘lHOﬁ arTrecranumu

BOITPOCHI IJIA ITOAT'OTOBKHA K OK3AMEHY



o JUCIMIIIMHE «l'[poueccm H annaparbl OMOTEXHOJIOT I

1. CpopmynupyiiTe 3aKOH COXpAHEHHUSI MACChl U DHEPTHUU.

2. 3axonbl paBHOBecus cuctembl: punuui Jle-1llarense u mpasuio ['n66ca.

3. llpuHuun  JBWXKYyIIEW ~ CWJIbl 1 TEIUIOBBIX,  MAacCOOOMEHHBIX,
TUIPOIMHAMUYECKUX MPOIIECCOB.

4. Knaccudukanus MNpoueccoB: MO TEXHUUYECKOMY IPHU3HAKY, MO HM3MEHEHHIO
napameTpoB Ipoliecca BO BPEMEHHU, M0 KHHETUYECKUM 3aKOHOMEPHOCTSIM.

5. ChopmynupyiiTe 3agaud W KPUTEPUU ONTUMHU3AIUNA TEXHOJIOTHYECKOTO
npoiiecca.

6. Ilousarue o mogobun BenuuuH. [lepBas U BTopas TeopeMbl OA00US.

7. PexxuMbl ABMKEHUS KUIKOCTH, (PAKTOPHI, OMPEACIISIONINE BUT IBIKCHHUS.

8. Buabl u XapakTepucTuKa JIUCIEPCHBIX CUCTEM.

9. OcHOBEHI TIpoIIecca MePEMENTNBAHNS, TUITHI MEXaHUYECKUX MEIIAIOK.
10.OtcTanBanue XKUAKOCTH MO ACHCTBUEM TPABUTAMOHHOTO MOJs. OTCTONHUKA
— IPUHIIUI ISUCTBUS, KIacCUpUKAIIHS.

11.OcHOBBI OCaXXICHUS MO ICUCTBUEM LIEHTPOOEHKHBIX CHIL

12.®uznueckas ocHoBa (UIBTPOBaHUS, (PAKTOPHI, BIUSIONINE HA MPOIIECC, BUIbI
bunbTpOBaHMUS.

13.060pynoBanue st mporiecca (QUIBTPOBAHHUS — YCTPONCTBO M MPUHIHIM
JeNcTBUS (HA IPUMEDE).

14.0OcHoBBI npo1iecca nepeMerBaHusl.

15.Crioco0bl iepemMenBaHus U anmnaparhbl, IpUMEHsIEMbIE JIJIs1 IepeMEIIMBaHUSI.
16. MemOpaHHbIE METO/IbI PA3ACICHUS KUJTKUX CUCTEM.

17.CymHocThb npoliecca 00paTHOroO 0CMOca.

18. Anmapatsl 4J1 IPOBEACHUS MEMOPAHHBIX MPOIECCOB.

19. PazHoBUIHOCTH TpoOIecca U3MENIbUEHHUS: IPOOJICHUE, Pe3aHue.

20.Knaccel 1 criocoObl U3MeIbYEHUs, OCHOBHBIC XapaKTEPUCTUKH ITpoIlecca.
21.YcTpoiiCTBO, IPUHITUTT JEHCTBUA, 001IMe TPeOOBaHMS M OCHOBHBIE PacueTHHIC

XapaKTEPUCTUKU APOOUIIOK.



22.CopTtupoBaHHe MO pa3MepaM dYacTull (IpocerBaHue): (pu3nueckas CYIIHOCTh

nporecca. Kiaccugukanus cut, OCHOBHBIE paCUETHBIE XapaKTEPUCTUKH.

23.CymHOCTh Ipolecca IpeccoBaHms, BUbI IPECCOBAHUSA: OTKaThe, (POPMOBaHUE

U IITaMIOBKa, COOCTBEHHO IIPECCOBAaHHWE M OpPUKETUPOBAHHE, OIKCTPY3H,

OCHOBHBIE XapaKTEPUCTUKH MpoIiecca.

24. OcoOEHHOCTH NPOLECCOB TEIUIOOTAAUYM M TEIUIONEepeaadyn B armaparax

MUIIEBBIX POU3BOJICTB.

25. OCHOBHBIE PAaCUETHBIE YPABHEHMS IMPOLIECCOB MEPEHOCA TEIIOBOW HHEPIHMU:

TEIJIONPOBOJAHOCTH, KOHBEKIUH, U3IYyYEHUs, TEIUIOOTAAYN U TEIUIONEPEAAYN.

26. OmpeneneHue pacUYeTHBIX TEMIEPATyp TEIUIOCUCTEMBI M TEMIIEPaTypHOTO

Hamopa.

27. Knaccudpukauus, KOHCTPYKIMH, TMPHHIMI JCUCTBUS TETIOOOMEHHBIX

anmnapaTos.

28. OCHOBBI TEIUIOBOTO pacyeTa TeI00OMEHHUKOB IOBEPXHOCTHOTO TUIIA.

29. OcHoBsl Maccomnepenaun. Kimaccuduxarmst MaccooOMEHHBIX MPOIIECCOB.

30. OcHoBHBIE ypaBHEHUsI Maccorepenadyd. OCHOBHbIE 3aKOHBI MaccoIlepeaayu:

3akoH Puka u OCHOBHOM 3ak0H Maccootaauu lllykapena.

31. CymHocTs mporecca afcopOruu. Buasl ancopOEHTOB H  OCHOBHBIC

TpeOOBaHUS NPEAbSBISIEMbIC K HUM.

32. Knaccudukanus ancopOepoB, KOHCTPYKIMS W TPUHIUN ACHCTBHUS (Ha

npumepe).

33. OcHoBsI mporiecca adbcop6iun. Bubr abcopOepos.

34. OcobeHHOCTH Tpoliecca CYIIKH, MaTepraibHbIE U TETJIOBbIE 0aJaHChl CYIITKH.

35. Knaccudukarus nporiecca CyIiKku, OCHOBHBIE THIII CYIIHIIOK.

36. OcHoBBI mporiecca BoinapuBaHusi. CriocoObl BHITAPHUBAHHUSL.

37. YCTpOMCTBO M MPUHIIUII JEHCTBUS BBITIAPHBIX alllapaToB.

38. ®depmenranus. O6opynoBaHue ajs HepMeHTAINH.

39. TIlactepuzanus u crepunuzanus. Annaparsl s IPOBEACHUS MAaCTEPU3ALNU U
CTEpUIIH3AIIH.

40. Moiika o00opya0BaHUs, KaK OMOXUMHUYECKUH TIPOLIECC.



KpnTeplm BBICTABJICHHUA OLHCHKHA CTYACHTY Ha 9K3aMECHE 110 TUCHMUIIJIMHE

«IIpouecchl u annapaTbl OMOTEXHOJIOT MU

Bamer Omenka TpeboBauus kK cHOPMUPOBAHHBIM KOMITCTCHIINSM
(pefiTuHTOBAs 3ageTa/
OIICHKA) JK3aMeHa
(crapmapTHas)
100-85 «3a4TeHO»/ O1meHKa «OTIUYHOY» BBICTABISETCS CTYACHTY, €CIH OH TIyOOKO H
«OTIINYHOY NPOYHO  YCBOWJ  IIPOTPAMMHBIH  MaTepHall, HCUYEPIBIBAIOLIE,
TIOCJIEI0BATENIFHO, YE€TKO W JIOTMUYECKH CTPOWHO €ro W3jaraer, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MHPAKTHKOHM, CBOOOJHO CHpaBisieTcs C
3aJa4yaMy, BONPOCAaMH M JAPYTMMH BHWJIaM{ TNPUMEHEHHs 3HaHUM,
NIPUYEM HE 3aTPYAHSETCS C OTBETOM IPH BUAOM3MEHEHUH 3aJaHuil,
UCIIONIB3YEeT B OTBETE MaTepHall MOHOTpapHIECKOM
JIUTEPATYPHI, IPABWIEHO 00OCHOBHIBAET NMPHUHSATOE PELICHHE, BIaeeT
Pa3HOCTOPOHHUMH HaBBIKAMH U IPHEMaMH BBIIOJHEHHS
a00paTOPHBIX paboT.
84-75 «3a4TeHO»/ OmueHKa «XOpOUIO» BBICTABISIETCS CTYJNCHTY, €CIM OH TBEPJAO 3HAET
«XOpOILO» Marepuan, I'PaMOTHO M IO CYIIECTBY H3JlaraeT ero, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETC Ha BONPOC, IPABUIIBHO
NPUMEHSCT TEOPETUUSCKUE ITOJIOKEHHUS NPH PELICHHH IPAKTHYCCKUX
BOIIPOCOB W 3ajay, BIaJeeT HEOOXOIMMBIMU HABBIKAMH U MPUEMaMH
HUX BBITTOJTHCHUS
74-61 «3a4TeHOY/ OreHKa «y[OBIETBOPUTEIHHO» BBICTABIAETCS CTYJACHTY, €CIH OH
«yIIOBJICTBOPHUTEIILHO» | UMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepHaia, HO HE YCBOWI €ro
JieTalieif, JIOMyCcKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBHJIbHBIC
(OpMYIHPOBKH, HApYLICHUS JIOTHYECKOH IOCIEA0BATEIFHOCTH B
H3JIOKCHUU M[POrpaMMHOIo Marepuajia, HCHBITBIBACT 3aTPYAHCHUSA
TIPH BBITIOJTHEHHH
MPaKTHYECKUX padoT.
60-0 «HE 32YTEHO»/ OueHKa «HEYIOBIETBOPHUTEIHHO» BBICTABISIETCS CTYACHTY, KOTOPBIH

«HCYAOBJICTBOPUTCIBHO»

HE 3HAeT 3HAYMTEIbHOW YacTH MPOrPaMMHOTIO MaTepHaia, JOMyCKaeT
CYIIECTBEHHbIE OIINOKK, HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSIMH
BBINOJIHACT JIabopaTtopHble paboTel. Kak mpaBmiio, oneHKa CTaBUTCA
CTyJICHTaM, KOTOpble HE MOTYT TPOAOIDKUTH oO0ydeHHe 0e3
JIOTIOJTHUTENNBHBIX 3aHATHH 110 COOTBETCTBYIONICH TUCHUIUIMHE.

Kpurepuu onenku (yCTHbII 0TBET)

100-85 OamnoB - ecnu OTBET MOKa3bIBa€T MPOYHBIC 3HAHUS OCHOBHBIX

MPOIIECCOB U3y4aeMOU MpeaMETHON 007acTH, OTJIMYAeTCsl TIIyOUHOU M TOJHOTOM

PACKPBITHA TCMbI; BJIAACHUC TCPMUHOJIOTHUICCKUM aIlllapaTOM; YMCHHC 0OBSACHATH

CYIIIHOCTb, SIBJICHUH, MPOIIECCOB, COOBITUM, JeaTh BBIBOABLI U 0000IICHUS, 1aBaTh

APTrYMCHTUPOBAHHBIC OTBCTHI,

MPUBOAUTH TPUMEPHI; CBOOOJHOE BIIAJICHUE

MOHOJIOTHYECKOM pPC€YbI0, JIOTUYHOCTH MW IIOCIACAOBATCIBHOCTL OTBCTA, YMCHHC

IPUBOAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM N3ydaeMoil 001acTH.




85-76 - OamoB - OTBET, OOHAPY>KMBAIOIIMN MPOUYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydaeMOi MPEAMETHOW 00JaCTH, OTINYACTCS TIIyOMHOW W TIOTHOTON
PACKpBITHS TEMBI; BIaJICHHE TEPMUHOJIOTUYECKHUM aIlllapaToM; YMEHUE OOBSICHATD
CYIIHOCTb, SIBJIGHUH, TPOLIECCOB, COOBITUMN, JIeNaTh BBIBOJBI U 0000IIECHNS, TaBaTh
apryMEHTUPOBAHHBIE OTBEThI, NPUBOAUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKON PEYbI0, JIOTUYHOCTh M IMOCIEHOBATEIBbHOCTh OTBeTa. OmHAKo
JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - Oamn - oleHUBAETCS OTBET, CBUACTEILCTBYIOIIMI B OCHOBHOM O
3HAHUU  TPOIECCOB  HM3Yy4aeMOW MPEIMETHOM  00JacTd, OTJIWYAIOIIUICS
HEJOCTATOYHOW TJTyOMHOM M MOJHOTOW PACKPBITUS TEMbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cHOpMUpPOBAHHBIMH HABBIKAMHM aHaju3a SIBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOIHBIM BJIAJICHHMEM MOHOJOTUYECKOMN
peYbl0, JJOTHYHOCTBIO M TMOCIEI0BATEIbHOCThIO OTBETA. J[OMyCKaeTCsl HECKOJIBKO
OmKOOK B COJICP’KaHUM OTBETA; HEYMEHHE MPUBECTH MPUMEP PA3BUTHUSI CUTYAIUH,
MIPOBECTH CBSI3b C IPYTMMHU aCTIEKTaMU u3ydaemoit o6mactu. 60-50 6aiioB - OTBET,
OOHApyXUBAIOIIMNA HE3HAHHWE TMPOIECCOB H3ydyaeMou MpeIMeTHOM o0acTu,
OTINYAIOUTUICS HETTTYOOKUM PACKPBHITUEM TEMbI; HE3HAHHEM OCHOBHBIX BOIIPOCOB
Teopun, Hec(HOPMUPOBAHHBIMU HABBIKAMH AaHAJIM3a SBJICHUHN, TMPOIECCOB;
HEYMEHHMEM JlaBaThb apryMEHTHUPOBAaHHBbIC OTBETHI, CJIa0OBIM  BJaJCHUEM
MOHOJIOTUYECKON pEeYbl0, OTCYTCTBUEM JIOTUYHOCTA W MOCIEAOBATEIbHOCTH.
JlomyckaroTcsi cepbe3Hble OLIMOKH B COACPKAHUU OTBETA; HE3HAHWE COBPEMEHHOMN

poOIeMaTUKU U3y4aeMoil 001acTH.



