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AHHOTALIA
y4e0HO-METOIUYECKOTO KOMILIEKCA JUCIIUILITUHBI
«IIpouecchl U anmaparbl NUILEBBIX TPOU3BOJCTBY
Hamnpasnenue noaroroBku: 19.03.04 TexHom0rHs NPOAYKIMHU U OpraHu3aus

O6HI€CTB€HHOFO IMUTaHUA

YyebHO-MeToANMUeCKU KOMILIEKC aucuMIUIHbl «IIpoliecchl M ammapatsl
MUIIEBBIX MTPOU3BOJCTBY» pa3paboTaH Il CTyJIeHTOB 3 Kypca MO HampaBlICHUIO
19.03.04 TexHonoruss NPOAYKIMU U OpraHu3aius OOIIECTBEHHOIO MHUTaHUS
npouiib MOATOTOBKH «TE€XHOJIIOTHS OpraHu3ali pPECTOPAaHHOTO Jielia» B
coorBercTBUe ¢ TpeOoBanusiMu PI'OC BO 1o paHHOMY HamnpaBICHHIO U
M0JIOKEHUEM 00 y4eOHO-METOINYECKUX KOMITJIEKCaxX JUCITUTUTHH
o0pa3oBaTeNbHBIX MPOrPaMM  BBICIIETO MNPOPECCHOHATBLHOIO  OOpa30BaHMs
(YTBEpKIEHO MPHKa3oM H.0. pekropa IBOY ot 17.04.2012 Ne 12-13-87).

Hucrunnmaa «IIporeccsl ¥ anmaparbl MUIIEBBIX MPOU3BOJCTB» BXOJUT B
osiok b1.5.24 y4yeGHorO MaHa.

OOwast TpyAOEMKOCTh OCBOEHHUSI JUCHMIUIMHBI cocTaBisier 108  wyacos.
Y4yeOHBIM IJIAaHOM TPEAYCMOTPEHBI JIEKIMOHHbIE 3aHsTHs (4 4acom),
nabopatopusie 3aHaTusA (10 dgacoB), camocrosiTenpHas pabdora crynmeHnrta (94
yac). JucuurmHa peanusyercst Ha 3 Kypce.

ConeprkaHne UCIMUILTAHBI OXBATHIBACT CIESAYIOUINI KPYT BOITPOCOB:

- OCHOBBI IPOTEKAHUS TEXHOJIOTUIECKUX MPOLIECCOB OMOTEXHOJIOTHH;

- kjaccuduKaius, Ha3HauY€HWE U 00JacTh NPUMEHEHHS COBPEMEHHBIX
anmapaToB B OTAEIBHBIX TEXHOJIOTHYECKUX MpoIleccax OMOTEXHOIOTHH;

- METOABbl pacueToB TEXHOJOTMYECKHX TMPOIECCOB U  almapaToB
OMOTEXHOJIOTHH,

Huctumnuna «IIporeccs u anmapathl MUIIEBBIX MPOU3BOJICTBY» JOTHYECKH U
COJIep KaTENIbHO CBSI3aHA C TaKUMU Kypcamu, Kak «Duznkay, « OCHOBBI 00IIeH U

OpFaHH‘IGCKOﬁ XUMHUN, «OCHOBBI OMOTEXHOJIOTUHY U Ap.



Jucuunnuaa  HampaBieHa Ha  (opmupoBaHHe — HPOGECCHOHATBHBIX

KOMITCTCHIUM.
Y4yeOHO-MeTOAMUECKUI KOMIUIEKC BKJIIOYAET B ceOs:
— pabouyto mporpamMmy y4eOHOU JUCITUTUIHHBL;
— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIbHOM  paboThl
obyuyaronuxcs (nmpuioxenue 1);

— (OH/ OLICHOYHBIX CPEACTB (IPHIIOKEHUE 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, 3 credits

Instructor: T.1. 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-17 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-29 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  BapuaTuBHOM yactu auciumuimH  bl1.b.24  nukna  ocHOBHOM
oOpa3zoBaTeIpHOM MporpaMMbl MOJATOTOBKHM OakanaBpoB HampasieHus 19.03.04
«TexHonorus NpoAYKIIMU U OpraHU3alys 00IECTBEHHOTO MUTAHUS.

OO6mrast Tpy0EMKOCTh OCBOCHHUS AWCIIUIUIMHBI COCTaBIISCT TPH 3a4€THBIX
enunuibl (108 akageMHUecKnux 4acoB).

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

Llenvio  uzyuenus oOucyuniuHvl SABISIETCS. YCBOGHUE OCHOB TEOPUHU
Pa3TUYHBIX MPOIECCOB MUIIEBON TEXHOJOTHUH, MPUHIIUIIOB YCTPOMCTBA U METOIOB
MPOCKTUPOBAHUSI aIMAPAaTOB M MAIllUH, HCIOJIb3YeMbIX JIJISl peau3alii dTUX
MPOILIECCOB B YCIOBUAX  PEAIbHOIO  MPOU3BOJICTBA C  MaKCUMAaJIbHOMN
3 PEKTUBHOCTHIO

3aoauu oucyuniunol:

-U3y4eHHne PU3NKO-XMMUYECKON CYITHOCTH OCHOBHBIX MTPOLIECCOB;

-yMEHHE MPOEKTUPOBATH, CO3/1ABATh U AKCIUIYaTUPOBATh TEXHOJIOTHYECKOE

o0opy0BaHUE C MAaKCUMAIIbHOH 3 (HEKTUBHOCTBIO;
- MCIIOJI30BaHKE PHEPTO- U PECypCOCOEPETaronInX TEXHOIOTHIA,
- BHEIPEHUE B MIPOU3BOJICTBO PE3YyIbTATOB HAYYHBIX UCCIIETOBAHMIM.

Jlns  ycnemHoro wu3ydeHuss auciuiuinHbl - «lIporecchl u - anmapatsl
OMOTEXHOJOTUM» Y OOYYaloImUXCS JOJKHBI OBITh CHOPMHUPOBAHBI CIIECAYIOIINE
MpeIBapUTEIbHBIC KOMIIETECHITUH!

- CIOCOOHOCTBIO K pealu3aludyd U YIPaBICHUIO OMOTEXHOJIOTHYEeC-KUMU
MPOLIECCAMH;

- CIIOCOOHOCTBIO Y4acTBOBAaTh B Pa3palOTKE TEXHOJIOIMUECKUX MPOEKTOB B

COCTaBC AaBTOPCKOI'0 KOJUICKTHUBA,



- T OTOBHOCTBIO

HCIIOJIB30BaTh

SHPOBAHHOI'O ITIPOCKTUPOBAHU.

B  pesynbrare

M3y4YECHUS

COBPCMCHHBIC  CUCTCMBbI

JAaHHOW  JMCHUIUIMHBI Yy  0OydYarommxcs

dbopMupyIOTCS cheAyomue MpodeCcCHOHATBHBIC AIEMEHTHI KOMITCTCHITUH

Kox u ¢popmysimpoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIeTeHIHH
OIIK-4 TOTOBHOCTHIO | 3HaeT CcOOpKY, MOHTaX, PETYJIMPOBKY U PEMOHT Y3JIOB U
9KCIULyaTHPOBaTh MEXaHU3MOB 00OpYyJIOBaHUSA, arperaroB, MallMH,
pa3nuyHbIe BUJIBI CTaHKOB M JIPYrOro  3JIEKTPOOOOpYyIOBaHHUS
TEXHOJIOTUYECKOTO IPOMBIIIICHHBIX OpraHU3aIHi
000py1I0BaHUS B
COOTBETCTBUU ¢ | Ymeer NPaKTUIECKUN OTIBIT: 3aI1OJTHEHHSI
TpeOOBaHUIMHU TEXHUKH TEXHOJIOTUYECKON  JTOKyMEHTaluu; paboThl ¢
Oe3omacHOCTH pa3HbIX MU3MEPUTENBHBIMA  DJIEKTPUYECKHUMH  [TPHOOpaMH,
KJIACCOB HNpEANPUATUI CpencTBaMU U3MEPEHHUM, CTEHIaMU
OUTAHUSA
Bnageer | metomamu MaTeMaTH4eCcKOro OIMCaHUs
NPOTEKAIOIINX IPOILECCOB B AJIEKTPOMArHUTHBIX
YCTPOMCTBAX M  HMHTEPIPETAlUd  I[OJTYyYeHHBIX
pe3yiabTaToB B pe3yiabTare  IPOBEIEHHBIX
IKCIIEPUMEHTAX
IK-1 CIOCOOHOCTBIO | 3HaeT o01Ire TeopeTHuUecKrue 3aKOHOMEPHOCTH THIPO-
UCIIOJIb30BaTh TEXHUYECKHE MEXaHUYECKUX, TEMI0-MacCOOOMEHHBIX MPOLIECCOB
CpencTsa  JUil  M3MEPCHUA | yyeer IPUMEHSATH CIIPABOYHBIC, PACUYETHBIE W JKCIIEpH-
OCHOBHBIX TapaMeTpoB MEHTallbHbIE ~ JAHHBIE [0  TEMIOPH3UICCKUM
TEXHONOTHICCKIX CBOMCTBAM BEIIECTB ¥ MX U3MEHEHHSM
MPOLECCOB, CBOHCTB ChIPbA, 5 - =
nosnypadbpukaroB u
Ka4eCTBO TrOTOBOM
HPONYKINH,  OPTaHM30BATH HaBBIKAMHU Pa0OThI CO CIPABOYHOU M TEXHHYECKOM
U OCYILECTBIATS JHTepaTypoit
TEXHOJIOTUYECKUN TPOIece
MPOM3BOJICTBA  MPOIYKIHH
UTAaHUS
ITK-5 CIIOCOOHOCTH | 3Haer Ha3Ha4YeHHWE, O00JacTh TNPUMEHEHHS, KJACCH-
paccuuThIBaTh (UKaIMI0 COBPEMEHHBIX alnapaToB B OTIEJIbHBIX
MIPOM3BOJICTBEHHBIC TEXHOJIOTUIECKUX MPOIECCaX TEXHOIOTUN
MOIIHOCTH 1| Vmeer BBIOUPATH ONTHMAJIbHBIE TEXHOJIOTUYECKHUE
dbdexTHBHOCTS  PabOTHI peXKUMBI W Haubojiee  palUOHAIBHBIE — THITBI
TEXHOJIOTUYECKOTO armnapaTos
000py/I0BaHUs, OIICHUBATh Brancer
M IUIAHUPOBATb BHEAPCHUE METOJaMU  TPOCTBIX  pacueToB  MapamMeTpoB
MHHOBALWMI{ B IPOU3BO/ICTEO TEXHOJIOTUIECKUX MPOIECCOB H 000pYyTOBAHUS
[TK-17 CHOCOOHOCTBIO | 3HAeT Bormpocs! opranuzammu pecypcocOeperaronmx

OpraHu30BaTh
pecypcocOeperaroriee

IMPOMU3BOJACTB HaA I1.0.II. Pa3JIMYHOI'O THUIIA

aBTOMAaTH-




IIPOU3BOCTBO, ero | Ymeer OmnepaTHBHO IJIAHUPOBATH U 00ECIICUNBATD
OIICpaTUBHOC HAJIC)KHOCTh TEXHOJIOTUYECKUX MPOLIECCOB
TUTaHHpOBaHUE " IPOM3BOICTBA IPOILYKIIUH OOIECTBEHHOTO
obOecrieueHUe HAJIEKHOCTH
UTAaHUS

TEXHOJIOTUIECKUX
MPOIIECCOB  TPOU3BOICTBA

Bnaneer
HPOAYKIHH [ATaHu, Cnocobamu palOHAILHOTO UCHOIb30BAHUS
COCO0B!  palHOHANLHOTO CBIPHEBBIX, JHEPTETHUECKUX U JAPYTHX BUIOB
UCTIOJIB30BaHUSl  CHIPHEBBIX,

PECYPCOB I1.0.I1. Pa3JIMYHOTO THIIA

OHEPreTUYCCKUX M APYTHX
BUJIOB PECYpPCOB
[1K-29 roTOBHOCTBIO BeCTH | 3HaeT HAYYHBIC OCHOBBI IMPOTCKAHHS TEXHOJOTHUECKHX
NIEPErOBOPBI C MPOCKTHBIMU MIPOLIECCOB
OpraHu3aluAMH 1| Vmeer BBIOMpATh U NIPOEKTUPOBATH OTJENIbHBIE AIIapaThl
IIOCTABIUKAMU B TEXHOJOTUYECKOM JTMHUM, a TAKKE IIOATBEPIKAAT
TCXHOJIOTHIECKOro pacueTaMy IPaBUILHOCTH BHIOPAHHOTO PELICHUS
000py/1I0BaHUs, OILICHUBATh

Biageer
pe3yJbTaThI
IIPOEKTHPOBAHNS METOJaMH  pPacyeTOB  HECTAI[MOHAPHBIX  TeX-
TpETPUATHS IATAH HOJIOTHYECKUX  TPOILECCOB M  MPOYHOCTHBIX
MaJIOTO GH3HECAa Ha CTaINH pacueToB COOTBETCTBYIOIIUX AIapaToB
MPOCKTA

Jnst popMupoBaHus BhIIIEYKa3aHHBIX KOMIETEHIIMN B paMKax JUCHUILIUHbBI
«IIpoueccel U amnmapaTbl OMOTEXHOJOTHMWY» TMPUMEHSIOTCS CIEAYIOIIUE METOJIbI
aAKTUBHOTO/ HHTEPAKTUBHOTO O0yUCHUS:

- MPOOJIEMHBIE JICKIINUH;

- JIGKITUU — KOH(PEpEeHITUH;

- JIEKLIMH MPE3EHTALINH;

- MPOEKTHBIE METOAUKH;

- TECTOBBIE 3aJIaHUS;

- 3JIEMEHThI HAYYHO-HUCCIEA0BATEIbCKON paboThI,

- meroasl [T — mpumeHeHHe KOMIBIOTEPOB sl noctyna K HMHTepHer-
pecypcaM, HCMOJIb30BaHWE OOYYAIONIMX TPOrpaMM C ILEIBI0 PaCIIMpPEHUs
WH()OPMAIIMOHHOTO TIOJIS, TIOBBIIICHUS CKOPOCTH OOpabOTKM U Tepeaayu
uHpopmaruu, obecredeHus ymoOCTBa MpeoOpa3oBaHUST U CTPYKTYPUPOBAHMS
uHdopmauu Ui TpaHcPopMalMy ee B 3HaHHWE (UCTOJIb3YIOTCS Ha 3aHATHUSIX B

dbopme 2NEKTPOHHBIX MPE3EHTAIUHN JIEKIUH, U T.11.);



- [Ipo6nemMHoe 00yUeHHE — CTUMYITUPOBAHNE CTYACHTOB K CAMOCTOSITEIEHON
«J100bI4€» 3HAHUN, HEOOXOIUMBIX JJISI PEIICHUS] KOHKPETHOU MPOOJIeMBI;

- Onepexaroniasi caMOCTOsITeNIbHAsE paboTa — U3y4YeHUE CTyACHTaMH HOBOTO
Marepualia 0 ero U3JI0KEeHHS MPEeroJaBaTesieM Ha JICKIUUA U JPYTUX ayJIUTOPHBIX
3AHATUAX;

- JabopaTopHbBIEC HCCIIEIOBaHUs Ha coBpeMeHHOM obopynoBanuu MHUUIL] ¢

JAIbHENIIICH HHTEPITPETALIMEN MTOJTYYEHHBIX JAHHBIX.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
JlekniuonHble 3ausTHA 4 yac

Tema 1. OcHoBHbIe mnoJOkeHMs u 3agaunm Kypca «IIpomeccsr u
annapaTtbl NUIIEBBIX MPOU3BOACTBY - 2 Yac

[Ipeamer u 3amaum nucuurinHbl. Kiaccudukanus OCHOBHBIX MPOIECCOB
texHosioruu. [ToHsiTHE 0 IBHIKYIIEH cuiie mpoliecca.

Tema 2. Jlekuus-npesenrauuss (MAO) OcHOBHbIE 3aKOHOMEPHOCTH
NPOTEeKAHNS TEXHOJOTMYECKHUX MpoueccoB — 4 yaca

TpeOoBaHus, TNpeabABIIEMbIE K MalllMHAaM M anmapataM. TpeOoBaHus,
npeabsBisgeMbie K MarepuaiaMm. OCHOBHbIE THUIIBI TPOLIECCOB M  allllapaToB.
HayuHbie OCHOBBI MpoTeKaHusi mpoleccoB. [[pUHIMI ONTUMH3ALKMKU MPOIECCOB.
OCHOBBI MOJICTMPOBAHUS MPOIIECCOB U anmaparoB. Teopus moaoous.

Tema 3. Mexanuveckue npoueccbl — 6 4acoB

N3menpuenue. Teopernueckue OCHOBBI HM3MENbUECHHUS. KOHCTpyKUIMH U
paboTa OCHOBHBIX THUIOB H3MeJIbUarONMX MaimuH. [Iporecchl copTUpoBaHUs.
Knaccudukanusa cmnocoboB copTHpoBaHUsA. AMMapaTbl JJs COPTUPOBAHUS.
[Ipormecchl 00paboTKM MaTepuasoB JaBieHueM (mpeccoBanue). Kmaccudukaius
MpoIeccOB mpeccoBaHus. OrTxkaTthe KUAKOCTA W3 TBEPAOTrO Marepuala.
@opMOBaHUE IUIACTUYECKOTO0 MaTepualia. YIUIOTHEHUE ChIIYYEro Marepualia
OpUKETHUpPOBAaHUE, TPAHYJIHPOBAHUE.

Tema 4. Jleknusi-npesentanus (MAQO) I'mapomexaHudecKue Mpouecchl
— 6 yacosn

Buasl HeomHopoaHbIX cucTeM. Kiaccudukalius MpoIeccoB pasliesieHuUs..
Ocaxjaenue (OTCTaMBaHMWE) MOJ JCUCTBUEM CHJIbI TsbkecTh. OcaXkaeHue IO/
JNEeUCTBUEM IIEHTPOOCKHOW CHUJIbl. AmmapaThl JJIi OTCTAaMBAaHHUS M OCaXKIEHUS.
[Tpouieccrl punbrpoBanus. O6mue cBeaeHus. Tunsl punbTpoBanus. Buasl Gpuibt-
pytommx mneperoponok. OOopynoBanue s GuiabTpoBaHus. DUIBTPHL
Hentpudyru. MemOpanHble mnpouecchl. TeopeTHyeckue OCHOBBI Ipolecca
paszieleHusT Ha TOJYNMPOHUIAEMBIX MeMOpaHax. XapaKTepUCTHKa MeMOpaH.

MeMOpaHHbI€ arnmapaThl.



Tema 5. Jleknusi-npezentanusi (MAO) Tennoo0MeHHble mpoueccsl — 8
4acoB

Teopuss temnmoobmena. Kiaccudukanus TEIUIOBBIX IPOLECCOB U BU[BI
teroHocureneil. Harpesanne u oxnaxnaenue. OCHOBBI Teruonepenadn. Termo-
IpoBOAHOCTh. KOHBEKIMSI M KOHBEKTHUBHBIM O0OMeH. TemnooOMeHHbIE amnmnapaThl.
Knaccudukanus TeriooOMEHHBIX anmapaToB, TUIBl KOHCTPYKLUHUH U METOJIUKU
pacuéra TEIIOOOMEHHBIX anmnaparoB. BelllapuBaHuWe W BbIIAPHBIE allapaThl.
Crnioco0s! BelaprBaHus. BeimapHele anmnaparbl

Tema 6. MaccooomeHnbie mpouecchl — 10 yacos

Knaccudukanus mnpoueccoB macconepenaur. (OCHOBHOE  ypaBHEHUE
Maccorepenayd. Mexanusm npoiiecca Maccorepenayu. PacueTsl MaccooOOMEHHBIX
anmnapatoB. MaccooOMenHbie ammapatbl. CopOuuoHHbIE Tporecchl. Kiiac-
cupukanus copOLMOHHBIX nponeccoB. Ileperonka u pekrtudukauus. Teope-
TUYECKHE OCHOBbI mpoueccoB. IIpocras wu crnoxkHas mneperoHka. Pektu-
(GuKalMOHHbBIE anmnapaTbl. DKCTpakuus MeToabl SKCTpaKLUU. DKCTPArupOBaHHUE B
cucteMe «TBepaoe TeIO—KUIKOCTb». OKCTPAKLUUS B CHCTEME <(GKUIKOCTb—
KUIKOCTBY. JDKCTpakTopbl. Cymka. @opmsl CBsI3U Bilaru ¢ marepuanom. [Iponece
cymku. CrocoObl CyLIKH, peaau3yeMbl B cyuimikax. Kimaccudukamus Cynimiok.
OcHoBHbIe TUIBI cymniok. Kpucramnuzanus u pactBopeHue. OO1uue cBeaeHus.

Crnoco0b! kpuctamuzanuu. Kpucranuzatopsl. PactBopenne — o0uiye noHsaTus

Il. CTPYKTYPA U COJEPXAHHUE NPAKTUYECKOH YACTHU
KYPCA

IIpakTnyeckue 3aHATHS

Tema 1. OcHoBHbIe mnoJOkKeHMss u 3agaunm Kypca «lIpoumeccsr u
annaparsbl MUIIEBBIX MPOU3BOACTBY - 3 Yac

Tema 2. Jleknusi-mpe3denranusa (MAQO) OcHOBHBbIE 3aKOHOMEPHOCTH
NMPOTEKAHUS TEXHOJOTHYEeCKHUX MPoLeccoB — 3 yaca

Tema 3. MexaHu4ecKHe MPoecchl — 3 4acoB



Tema 4. Jleknusi-npesentanuss (MAQO) I'mapomexanndyeckue mpouecchbl
— 3 yacoB

Tema 5. Jleknusi-npe3sentanusa (MAO) Temioo0MeHHbIe npolecchl — 3
4acoB

Tema 6. MaccooOMeHHbIE NIPOLECCHI — 3 YACOB

JlaGopaTopHblie padoTsl (36 yac)

JlabopaTopHnass padora 1. UccienoBanue mpoueccoB HM3MelbYeHUSA B
IIAPOBOIl MeabHUIE — 4 yaca

Llenv pabomwvi: O3HAKOMUTBCS C METOJAMH M TEOpUEH H3MEIbUYEHUS
TBEPJIBIX MAaTEPUATIOB.

3agaun: HM3yuuTh KOHCTPYKLHMIO IIIAPOBOM MEIBHHIIBI, pPACCUUTATH
napameTpbl XapaKTepU3yIIHe padoTy MEIbHUIBI.

Jlureparypa:

1 AmunoB M.C. u gp. Ilpouecchl M anmaparbl MUILEBBIX MPOU3BOJICTB:
VYuebnuk mis By308 / M.C.Amunos, M.C. Mypanos, 9.M. AmunoBa. — M.: Koroc,
1999. — 504 c.

2 Kagenkwuii I'.J]. [Iporiecch u anmaparsl MUAIIEBOW TEXHOJIOTHU: YUeOHUK
n1s1 By3oB / I'.J1. Kasenkuii, B.B. Bacuibes. — M.: Komoc, 2000. — 551 c.

3 JlunatoB M.M. Ilporeccsl u anmapaThl MUINEBBIX MPOU3BOJCTB. — M.:
OKkoHOMHUKa, 1987. — 272 c.

JlaGopaTopHasi pa6ora 2. CpaBHMTEJIbHBII aHAJINU3 NPolecca MPOCeUBa-
HMS HA CUTAX C 3JIEKTPOMEXaHUYeCKUM NPUBOJOM - 4 yaca

Llenv pabomwvr: O3HAKOMHUTCSI C METOJaMU W TEOpUEH MpPOCEUBaHUS
CBIITyYHUX HEOJHOPOIHBIX Macc.

3agaun: M3yuyuTh KOHCTPYKLHIO JJIEKTPOMEXAHUYECKOTO IIPOCEUBATENS,
oueHuts KII/] Mexanu3ma rpu pa3anyHbIX METOJAX MPOCEUBAHUS.

Jlureparypa:



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

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

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

JlaGopaTtopnass padora 3. MWM3ydyeHHe KHMHETHKH T'PABUTAUMOHHOIO
oca:kaeHus — 4 yaca

Llenv pabomer: W3ydeHHEe CKOPOCTH OCAXKACHUS TBEPIbIX YACTHUI[ O]
JEUCTBUEM CUJIBI TSKECTH.

3anaun: OnpenenuTb CKOPOCTh OCAXKIECHUS TBEPABIX YaCTULl IO JEHCTBUEM
CWJIbl TSKECTH B 3aBHCHUMOCTH OT pa3MEpOB YacTHLl U (U3UYECKUX CBOMCTB
TBEpJAOr0 BEUIECTBA M IKUJKOCTH; COMNOCTABUTh IOJYYECHHbIE JaHHBIE C
TEOPETHUYECKUMH.

Jluteparypa:

1 Kageuxwuii I'.J[. IIponeccel u anmnapaThl NUIIEBOW TEXHOIOTUU: Y UYEOHUK
1151 By3oB / I J1. Kasenkuii, B.B. BacuibeB. — M.: Kosoc, 2000. — 551 c.

2 JlunmatoB H.H. Ilpomecch m ammapaThl NHUIIEBBIX MPOU3BOACTB. M.:
OkoHoMuKa. 1987. — 272 c.

3 Crabuukos B.H. Ilpoiecchl u anmapaThl MUIIEBBIX MPOU3BOICTB. Yueo-
HUK Ui BYy30B, 4-¢ wusmanue, mnepepadb. um gon./ B.H. Crabuukos, B.M.
JIbicauckuit, B.JI. ITonoB. — M.: Arponpomusaar, 1985. — 503 c.

4 TlaBnoB K.®. Ilpumeps! u 3aaauu 1o kypey Ilpouecchl u anmapatsl Xu-
MHU4YecKou TexHomoruu. — M.; JI.: Xumus, 1981. — 630 c.

5 PacueTsl 1 3a1a4M 10 MpoueccaM U anmnaparaM MULIEBBIX MPOU3BOICTB.
yuebHoe mocooue / Ilox penakmueir C.M I'pebentoka. — M.: Arponpomusiar,
1987. -304 c.

JlabopaTopnass padora 4. OmnpeaejieHne NPONMYCKHON CIHOCOOHOCTH

¢puabTpa yepe3 nopucThie MaTepuaabl — 4 yaca



Illenv  pabomwi: W3yuenume mpomecca QUIBTPAIMA ¢ MPOITYCKHOM
crocoOHoCTH (PrITBTpA.

3anaun: OnpenenuTs CKOPOCTh GUIIBTPALIMH Yepe3 OPUCTHIE MEPETOPOJIKH,
OTIPEIICTUTh YIASTBHYIO TTPOU3BOAUTEILHOCTh (DUIIBTPA, OMPEACIUTh MPOMYCKHYIO
CIIOCOOHOCTH (PMIIBTPA U3 MOPUCTHIX MATEPHAIIOB.

Jlureparypa:

1 Kaseukwii I'.Jl. [Iporieccs! u anmapathl MUIIEBONH TEXHOJOTHUHU: YUEOHHUK
1151 By3oB / I'. /1. Kasenkuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlumaroB H.H. Ilpomeccel u ammaparhl NMHUIIEBBIX HPOU3BOACTB. M.:
OxoHomuka. 1987. -272 c.

3 CrabuukoB B.H. Ilpoiecchl u anmapathl TUIIEBBIX MPOU3BOJICTB. Yueo-
HUK Uil BYy30B, 4-¢ wusmanue, nepepad. um gon./ B.H. Crabuumkos, B.M.
JIbicanckuii, B.JI. ITonoB. — M.: Arponpomusaar, 1985. — 503 c.

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

5 Pacdets u 3a7aun 1O TIpolIeccaM U arrapaTaM MUIIEBBIX MTPOU3BOICTB.
yuebHoe mocooue / Ilox penakmueir C.M I'pebenroka. — M.: Arponpomusiar,
1987. - 304 c.

JlaGopaTopHnasi padora 5. OnpeaesieHue napaMeTpoB BJIAKHOI0 BO3yXa
—4 gaca

Lenv pabomer: Onpenenenre mapaMeTpoB BIAKHOTO BO3/yXa MPU TTOMOIIU
I — d nuarpammel Pam3una.

3agaun: ONpeAeIUuTh OTHOCUTEIBHYH) BJIAXHOCTh BO3AYyXa, VYACIBHYIO
SHTAJIBIINIO U BJIArOCOICPKAHUE.

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.:
OxoHomuka. 1987. —272 c.

3 CrabnuxoB B.H. Ilporeccsl u anmaparsl NUIIEBLIX TPOU3BOJICTB. Y4eo-



HUK 17 BYy30B, 4-e¢ wusmanme, mepepadb. u mon./ B.H. Crabumkxos, B.M.
JIbicsiuckuit, B./. [lonoB. — M.: Arponpomusaat, 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.

JlabopaTopnass padora 6. HMcTredyeHue SKHUAKOCTH 4epe3 PpPa3jiM4YHbIE
HacaakM — 4 yaca

Lenv pabomul: VI3yueHue npoliecca UCTEUCHUS KUJIKOCTH Yepe3 HaCaIKHU.

3agauu: CPaBHUTh CKOPOCTh MCTEUYECHUS JKUJIKOCTH YEPE3 Pa3IMYHbIE THUIIBI
HACAJIOK: [MWIMHAPUYECKYIO U KOHUYECKYIO CYXKAIOUTYIOCS.

Jlureparypa:

1 Kagenxutii I'.J]. ITponeccel 1 anmapaThl MUIIEBON TEXHOJOTHH: Y YeOHUK
115t By30oB / I 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. Ilpoieccsl u anmapathl TUIIEBBIX MPOU3BOJICTB. Yueo-
HUK 17 BY30B, 4-e¢ wusnanue, mnepepad. u non./ B.H. Crabuuxos, B.M.
JIeicanckuit, B.JI. ITonoB. — M.: Arponpomusaar, 1985. — 503 c.

4 TlaBnoB K.®. Ilpumeps! u 3agauu no kypcy [Iporeccs u anmapartbl Xu-
MHU4YecKou TexHomoruu. — M.; JI.: Xumnus, 1981. — 630 c.

5 PacueTsl u 3aauun 1O MpolleccaM M anmapaTraM MHUIIEBBIX MTPOU3BOJICTB.
yaeOHoe mocooue / Ilog penakumeit C.M I['pebGenroka. — M.: Arpomnpomusiar,
1987.—-304 c.

JlaGopaTopHas padora 7. Pacuer cymuibHOIl kamMepbl — 4 yaca

L]env pabomul: VIzydenue nporecca CyIKkH.

3agaun: OnpenenuTtb MacCcy HUCIApPEHHOW BJard B CYIIMJIBHOW Kamepe,
pacxoj BO3AyXa B IMPOLECCE CYIIKH U pacXo/1 Teruia.

Jlureparypa:



1 Kaseukuii I'.Jl. [Iponieccs! u anmapathl MUIIEBONH TEXHOJOTUHU: YUEOHHUK
s By3oB / I'. /1. Kasenkuit, B.B. Bacunbes. — M.: Komoc, 2000. — 551 c.

2 Jlumator H.H. Ilpomecchl M ammapaThl NHIIEBBIX MPOU3BOJACTB. M.:
DxoHomuKa. 1987. — 272 c.

3 CrabunuxoB B.H. Ilporeccs! u amnmaparsl NUIIEBLIX TPOU3BOJICTB. Y4eo-
HUK Uil BYy30B, 4-¢ wusmanue, mnepepadb. um jgomn./ B.H. Crabumkos, B.M.
JIbicsuckuit, B./. [lonoB. — M.: Arponpomusaat, 1985. — 503 c.

4 TlaBnoB K.®. IIpumeps! u 3amauu mo kypey [Iporiecchl U anmapaThl Xu-
MHu4YecKou TexHonoruu. — M.; JI.: Xumus, 1981. — 630 c.

5 PacueTsl u 3aauun 1O MpolleccaM U ammaparam MUIIEBbIX TPOU3BOJICTB.
yuebHoe mocooue / Ilox penmakmueir C.M I'pebGentoka. — M.: Arpomnpomusiaar,
1987.—-304 c.

JlaGopaTopnasi padora 8. UcciienoBaHue mpouecca Termjomnepeaadyd B
TeIUIO00MEHHHMKe THIIA «TPy0a B TpyOe» — 4 yaca

Llenv pabomwi: WccnenoBaTh BIUSHUE CKOPOCTH JBMXKEHHUS XOJOJHOIO
TEIIOHOCUTEISI HA MHTCHCUBHOCTD TEINIOOOMEHA.

3agaun: onpenenuTh KO3 UIIMEHT TEeIIonepeaadyn B Mpoliecce mepeHoca
TeIIa OT TOPSYETrO TEIUIOHOCUTENS K XOJIOJHOMY IIpH Pa3JIMUHBIX CKOPOCTSIX
nBrxkeHUs. OnpeeuTh CyMMapHOE TEPMUUECKOE CONTPOTUBIICHUE, BOZHUKAIOIIIEE
B MPOILIECCE U YACTUYHOE TEPMHUUYECKOE COMPOTUBIICHUE.

Jlureparypa:

1 AmunoB M.C. u gp. Ilpoieccel u anmapaThl MHUIIEBBIX MPOU3BOJCTB:
VYuebnuk aist By30B / M.C.Amunos, M.C. Mypanos, 9.M. AmunoBa. — M.: Koroc,
1999. — 504 c.

2 Kagenxkuii I'.JI. [Iporiecchl u anmapatsl TUIIEBOM TEXHOJIOTHU: Y YCOHUK
st By3oB / I J1. KaBeukwuii, B.B. Bacunbes. — M.: Konoc, 2000. — 551 c.

3 JlunmatoB M.M. Ilpormeccel u anmapaThl MUIIEBBIX MPOU3BOJACTB. — M.:
OKkoHOMHUKa, 1987. — 272 c.

JlabopaTtopHnasi padora 9. Onpenesenne napaMeTpoB B Mpouecce CynKu

—4 4gaca



Llenv pabomur: VI3yuenue u onpeaeneHue napameTpoB BO3ayXa B MpoIEcce
CYIIKH.

3agaun: OmnpenennTb KOHEYHOE BIArOCOJEPHKAHUE BO3AyXa IPHU €ro
BBIHY)KJICHHOM JBIJKCHUH, PACXO0J KOJMYECTBAa BO3JlyXxa Ha | Kr HMcCHapeHHOU
BJIarW, a TAaK)K€ MHTEHCUBHOCTh UCIIAPEHUS B JIar U3 MaTepuaa.

Jlureparypa:

1 Kaseukwii I'.Jl. [Iporieccs! u anmapathl MUIIEBONH TEXHOJOTHUHU: YUEOHHUK
1151 By3oB / I'. /1. Kasenkuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlumaroB H.H. Ilpomeccel u ammaparhl NMHUIIEBBIX HPOU3BOACTB. M.:
OxoHomuka. 1987. -272 c.

3 CrabuukoB B.H. Ilpoiecchl u anmapathl TUIIEBBIX MPOU3BOJICTB. Yueo-
HUK JJIs BYy30B, 4-¢ uznanue, nepepad. u gon./ B.H. CtabuuxoB, B.M. JIbicaHCKuUi,
B.Jl. I[Torio. — M.: Arponpomuszaat, 1985. — 503 c.

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

5 Pacdets u 3a7aun 1O TIpolIeccaM U arrapaTaM MUIIEBBIX MTPOU3BOICTB.
yuebHoe mocodue / Ilox penakmueir C.M I'pebentoka. — M.: Arponpomusiar,
1987. - 304 c.

I1l. YYUEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCSH
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOy4aroruxcs 1o aucuuruinae «IIporecchl U anmapaTsl MHUINEBBHIX MPOU3BOJICTBY
npeacrabiieHo B [Ipunoxenuu | u BKIIOYaeT B ceos:
r1aH-TpaduK BBITIOJHEHUS CAaMOCTOSATEILHON PabOThl IO AUCIHUIUIUMHE, B TOM

YUCJIC TPUMCPHBIC HOPMBI BDCMCHH HA BBIIIOJIHCHUC 110 KaXK/IOMY 3a/IaHUTO,

XapaKTepUCTHKA 3aJaHUN IS CaMOCTOSITENIbHON paboThl OOYyYaIOIIUXCS U

METOJINYCCKUEC PCKOMEHOAIIMH 110 UX BBIIIOJTHCHHIO,



TpeOOBaHUSI K  MPEACTAaBIEHUI0O U OQOPMIICHHIO  PE3yJIbTaTOB

CaMOCTOATENBbHON pabOTHI;
KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIBHON PaOOTHI.

IV KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

KonTponupyemsie Konpt u aTansr popmupoBanus OneHOYHBIE CPECTBA
Ne pas3zaensl / TeMBbI KOMIIETCHIINI TEKYIUH | IPOMEXKYTO
/11 JUCITUTLINHBI KOHTPOJIb YyHas
aTTecTaIus
1 OcHOBHEBIE OIIK-4, |3unaer obmme Teopermyeckue | OrtyeT mo| 3ader
MOJIOKEHUS U ITK-1, 3aKOHOMEPHOCTH TUAPO- | jabGopaTo
3a71a4m Kypea TIK-5, MEXaHUYCCKHUX, TEeILIO- pHOi
«[Ipouecchr u I1K-19 MaZZOO(SMeHZHX 1P (LHGCJOCI)B pabore
MEET IPUMEHATH CIIPaBOY-
altapatel IIK-33 ZIBIG, paCI‘)IeTHLIe u 3K£nep1/1-
OMOTEXHONOT MM MEHTAJIbHBIE  JAHHBIE  TIO
TEIJIOPU3NYECKUM  CBOWCT-
BaM BEILICCTB u ux
U3MEHEHUSM
BIIQZICET HAaBBIKAMU PaOOTHI
co CIIPaBOYHOU u
TEXHUYECKON JIUTEPATypOit
OIIK-4, |3uaer obmwue Teoperuyeckue | OTuer 3auer
TK-1, 3aKOHOMEPHOCTH THIPO- | o 1abo-
TIK-5, MEXaHUYCCKHUX, TeNNO- | harop-
OCHOBHBIE 33KO- K-19 MacCOOOMEHHBIX MPOIIECCOB HOi
HOMCDHOCTH [IK-33 yMeeT MPHUMEHSTHh CIIPaBOY- paGore
HBI€, PacyYeTHbIE U DKCIEPH-
2 IIPOTEKAHUS
MEHTAJbHBIC  JIaHHBIC IO
HpOTeccoB TETUIO)U3UIECKUM  CBOMCT-
OHMOTEXHOJIOTHH BaM BCIIIECTB u 1%0.¢
U3MEHEHUSM
BIIQZICET HAaBBIKAMU PaOOTHI
co CIIPaBOYHOU u

TEXHUYECKON JTUTEPATypOil

OIIK-4, |3Haer Ha3HaueHue, oOnacth | Pedepar | 3auer

K-1, NpUMEHEHHUs, Kiaccuduka-
MK-5 [IMI0 COBPEMEHHBIX arapa-
TOB B OTACTBHBIX TEXHOIIO-
I1K-19 a1 Otyer
TUYECKHUX nporeccax
Mexanunueckue -
3 IIK-33 OMOTEXHOJIOTHH 1o
TIPOLCCChI yMeeT BbIOMpaTh onTHMans- | 1200pa-

HblE TEXHOJOIMUYECKHEe pexku- | TOPHOM
MBIl ¥ HamboJjee palHroHaIb- | paboTe
HBIC TUTIBI ANMIAPATOB

BJIaJIEET METOJAaMU TMPOCTHIX
pacyeToB MapaMmeTpoB Ouo-




TEXHOJOTUYECKUX TPOIIECCOB
1 000pyIOBaHUS

I'mppomexanuuec-
KHE IPOLECCHI

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

3HAeT Ha3HA4YCHHUE, 00JacTh
OpUMEHEeHHs,  Kiaccupuka-
IO COBPEMEHHBIX ammapa-
TOB B T'HIPOMEXaHUYECKHX
nporeccax

yYMCEET BLI6I/IpaTb OonTUMalib-
HBIC TEXHOJIOTHUECKUE PEKH-
MBI U HamboJjee parroHalb-
HBIC THIIHI allIapaToOB

BJIQJICET METOJaMHU MPOCTHIX
pacueToB IMapamMeTpoB OHO-
TEXHOJIOTUYECKHUX TPOIIECCOB
1 000pyIOBaHUs

Pedepar

Otuér 1no
nabopato
pHOM
pabore

3auer

TerutooOMeHHBIE
IIPOLIECCHI

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

3HAeT Ha3HAyeHHe, 00JaCTh
IpPUMEHEHHUs,  Kiaccupuka-
M0 COBPEMEHHBIX armapa-
TOB B  TEIUNIOOOMEHHBIX
IpOLIECcCax, a TAKKE HAyYHbBIE
OCHOBBI TIPOTEKAaHUS TeILIO-
0OMEHHBIX IPOLIECCOB

YMEET BI)I6I/IpaTI) OnTUMalib-
HBIE TEXHOJIOTUYECKHE PEexkKH-
MBI ¥ HauboJjee palroHab-
HbIE THUIIBI allllapaToB

BJIaACCT HaABBIKAMH HCIIOJb-
30BaHMsI COBPEMEHHOT0 J1a00-
paTopHOro 00OPYAOBAHUS H
npuOOpoOB, U MPOrPaMMHOIO
obecrnieueHus

Pedepar

Otyer
o
nabopar
OpHOI
pabore

3auer

MaccooOMeHHBIE
MIPOIIECCHI

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

3HaeT Ha3HaueHue, o01acTh
NpUMEHEHHUs,  Kiaccupuka-
IIMI0 COBPEMEHHBIX arapa-
TOB B MacCOOOMEHHBIX
mpoleccax, a TakKe HayuHbIe
OCHOBBI TPOTEKAHHsI Macco-
0OMEHHBIX TIPOIECCOB

ymeeT BBIOMpATh u
IIPOEKTUPOBAaTh  OTACIbHBIE
anmaparbl B TEXHOJIOTUYEC-
KOM  JIMHUM, a  TaKxke
MOATBEPXKJIAaTh  pacyeTamu
NPaBUWIBHOCTh  BBIOPAHHOTO
pelnieHus

BJaJIc€T HAaBBIKAMH HCIIOJIb-
30BaHUsl COBPEMEHHOTO J1a00-
patopHoro o0OpynOBaHHUS U
MpuOOPOB, U TPOTrPAMMHOTO
o0ecrieyeHus

Pedepar

Otuer 1O
nabopa-
TOPHOU
pabote

3auer




OIIK-4, |3Haer Ha3zHaueHue, obOnactb | Pedepar | 3auer

[K-1, NpUMEHEHHs, Kiaccuduka-
TK-5, U0 COBpeMeHHblx6annapa-
TOB B  MacCOOOMEHHBIX
I1K-19
IpoIIeccax, a TAKKE HaydHbIC
IIK-33 OCHOBBI TPOTEKAHHUS MAacco- Orger no
0OMEHHBIX ITPOIIECCOB nadopa-
buoxumuueckue yMeer BLI6I/IpaTB u | TOpHOU
MPOIIECCHI. NPOCKTUPOBATh  OTIENIbHBIC | paboTe

OCHOBHBIE amnmaparbl B TEXHOJIOTHYEC-
KO  JuHUM, a  Takke
NOATBEPXKIAaTh  pacdyeTaMmu
IPaBUIBHOCTh  BBIOPAHHOTO
pelieHus

BJaJi€€T HAaBbIKAMM MCIIOJIb-
30BaHUsl COBPEMEHHOTO J1a00-
patopHoro o0opynOBaHMS U
npuOOpoB, U MPOrPaMMHOIO
obecrnieueHus

ITOJIOKCHUA

TuroBbIe KOHTPOJIBHBIE 3aaHNsl, METOANYECKUE MATEPUAJIBI, ONPEIEIIAIOIINE
IpOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUHM W HABBIKOB M (WJM) OIbITa
JESTEIbHOCTH, a TaKKe KPUTEPUU U TOKa3aTesld, HEOOXOAMMBbIE ISl OLCHKU
3HaHWM, YMEHUHW, HABBIKOB U XapaKTEpHU3YyIOMIMEe dTanbl (OPMUPOBAHUS
KOMIIETEHLIMA B TPOLECCE  OCBOCHHMS  OOpa30BaTENbHOW  IPOrPAMMBI,

npeacTasiieHsl B [Ipunoxenuu 2.

V CIUCOK YUYEFHOM JUTEPATYPBHI U UHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEpaTypa

1. XKuctun, E.A. Tlpoueccsl u anmapaThl MUIIEBBIX MPOU3BOACTB [DIEKTPOHHBIN
pecypc] : ydebHo-metoauueckoe mocodue / E.A. XKuctun, B.A. ABpopoB. —
Onextpon. aad. — llen3a : Ilem3I'TY, 2011. — 32 c¢. — Pexum pocryna:
https://e.lanbook.com/book/62637

2.KykoB B.W. ITlpomecchl u ammapaThl MUIIEBBIX MPOU3BOJCTB [DIIEKTPOHHBIN
pecypc]: yduebnoe mocobme/ KykoB B.M.— DnekTpoH. TEKCTOBBIC TaHHBIC.—

HoBocubupck: HoBocuOUpCKHIT TOCYTapCTBEHHBIM TEXHUYECKUM YHHUBEPCHUTET,



https://e.lanbook.com/book/62637

2013.— 188 c.— Pexum npocryma: http://www.iprbookshop.ru/45150.html .—
OBC «IPRbooks»

3.Bobnukosa, T.B. [Iporieccsl U anmapaThl MUIIEBBIX TPOU3BOJICTB [ DIEKTPOHHBIN
pecypc] : yaeonoe nocobue / T.B. Bobmukosa, C.H. [llneikoB, A.B. [TepMskoB. —
Craspononbs: AI'PYC CraBpononasckoro roc. arpapsoro yH-ta, 2013. — 212 c. -
ISBN 978-5-9596-0958-0. - Pexum JOCTYTIA:
http://znanium.com/catalog/product/514571

JlonoJIHUTeIbHAS JIUTEpaTypa
1.Xonmomumn, A. H. JlabopatopHblil ipakTUKyM 1o Kypcy «lIpoieccsl n anmaparsl
MUIIEBBIX TPOM3BOACTB» [DNIEKTPOHHBIM pecype]: ydeOHoe mocoome / A. H.
XonomunuH, C. FO. ConoBbIX. — DJEKTPOH. TEKCTOBbIE JaHHble. — OpeHOypr:
OpenOypreckuit rocyaapctBeHHbii yauBepeuteT, ObC ACB, 2014. — 142 ¢. — 2227-
8397. — Pexxum moctyma: http://www.iprbookshop.ru/33639.html

2.Ax0aeBa, JI. H. TecroBbie 3amanus mo auciuiminHe «OCHOBHBIC TMPOIECCH U
anmaparbl XUMHUYECKON TEXHOJIOTHIY [ DJEKTPOHHBIN pecype] : yaeOHoe mocodue / 1.
H. Ax6aeBa, K. T. EmtoBa. — DJ€KTpOH. TEKCTOBbIC AaHHbIE. — AsMaThl : Kazaxckuii
HAIIMOHAIBHBIN YHUBEpCUTET UM. anb-Papadu, 2014. — 86 ¢. — 978-601-04-0438-0.
— Pexxum nocryna: http://www.iprbookshop.ru/58754.html

3.JIaGopaTopHbIif MPakTUKYM TO TpolieccaM M ammaparaM [DJIeKTpOHHBIN pecypc]:
yueOHoe mocobue / A. H. Octpukos, A. B. JlorunoB, JI. H. AnanneBa, E. B.
@emopoBa. — OJNEKTPOH. TEKCTOBbIE JaHHble. — Boponex: BopoHexckuii
rOCY/IapCTBEHHbIN YHUBEPCUTET MHXKEHEPHBIX TexHosoruit, 2012, — 282 ¢. — 978-5-

89448-926-1. — Pexxwum nocryma: http://mwww.iprbookshop.ru/27317.html

4 Konwiios, A. C. Iporiecchl u anmaparhbl epeoBbIX TEXHOJIOTUNA BOJAOIOTOTOBKH U
UX MPOrPaMMHUPOBAHHBIE PACUETHI [ DNEKTPOHHBIN pecypc] : yaeoHoe nocodue / A. C.
Konbuios, B. @. Oukos, FO. B. UynoBa. — DNEKTPOH. TEKCTOBBIE JaHHbIE. — M.
Nznatenwckuit tom MOU, 2016. — 222 ¢. — 978-5-383-01028-0. — Pexxum nocrymna:
http://Mmww.iprbookshop.ru/55940.html
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S.IIponecchl M anmaparbl XUMHUYECKOW TEXHOJIOTUU [DJEKTPOHHBIN pecypc]

METOINYECKUE YKa3zaHWs K caMmocTosiTenbHOr padote / coct. A. III. buxOymatoB [u
ap.]. — OneKTpoH. TeKcToBble naHHble. — Kazanp : KazaHCkuli HallMOHAIBHBIN
UCCIIE0BATENILCKHII TEXHOJIOTHYECKUH yHUBepcuTeT, 2014. — 72 ¢. — 2227-8397. —

Pexxum noctyma: http://www.iprbookshop.ru/62571.html

Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJICKOMMYHHUKAIIMOHHOU CeTH

«HHTEepHET?

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

PecypcoB Poccuiickoit Akagemun Hayk.

2. http://www.viniti.msk.su/ - Bcepoccuiickuit Wucturyr Haydnoit wu
Texuunueckoit Uudpopmanuu (BUHUTU PAH).

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a Hay4HbIX JaHHBIX B 00JIACTH

OMOMEUIIMHCKUX HayK.

4. www.chem.gmul.ac.uk/iubmb - Bbuoxumuueckas KiacCHbUKALUI U

HOMEHKJIaTypa ¢epmeHToB. CBOOOAHBIA AOCTyHn Ha caiWTe MexIyHapOogHOro

CO03a OMOXMMHHU U MOJIEKYJIIPHOU OMOJIOTUY.

5. www.molbiol.ru, www.nature.ru - YueOHuKH, Hay4dHbIE MOHOTpaduwu,

0030pbI, 1abopaTOpHBIC MPAKTUKYMBI B CBOOOJHOM JOCTyNEe Ha calTax

MPAKTUYECKON MOJIEKYJISIPHOU OMOJIOTHH.

6. Www.SWissprot.com — cBOOOIHBIM IOCTYNl K MEXAyHapomaHou 0ase

JAHHBIX N0 MepBUYHBIM U 3D cTpykTypam hepMeHTOB

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
H POrpaMMHOI0 odecredeHust
-ITaker nporpamm Microsoft office
-[IporpammbI cTaTUCTHYECKOTO aHaJIM3a JaHHbIX Epi Info

-IIporpammubie komruiekcbl Autodesk
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VI METOANYECKHUE YKA3AHUS 11O OCBOEHUIO JUCIIUITJIMHbBI

Oprasn3zanoHHble PpeKOMEHIAUMH 110 N3YYEeHUI0 TUCHUIINHBI

Jlns obOecrieyeHrss CUCTEMATUYECKON U PeryssipHON pabOThl MO HM3YYCHHIO
JUCHMIUIMHBL ¥ YCHEIIHOTO TMPOXOXKICHUS IPOMEXKYTOUHBIX UM HUTOrOBBIX
KOHTPOJIbHBIX ~ HWCOBITAHUH  CTYACHTY  PEKOMEHAYETCS  MpPUICPKUBATHCS
CJICAYIONIETO MOPsIKa O0yUCHHUS:

1. CamocTOsITENbHO OIpPENEIUuTh O0BEM BPEMEHH, HEOOXOJUMOTO s
MpOpabOTKU KaXKI0M TEMBI.

2. PerynsapHo u3yyaTh KaKAYI0 TEMY JUCLUIUIMHBI, UCIOJIb3YSl pa3IUYHbIC
(bopMbl UHANBUIYAJILHON PaOOTHI.

3. CormacoBblBaTh C MPENOAABATENIEM BHABI paldOThl MO U3YYEHHIO
JUCHUIUIHBL.

4. Tlo 3aBepuieHHH OTIEIBHBIX TEM IepelaBaTh BBIIOJHEHHBIE PAOOTHI
(oTueTsl IO JTAOOPATOPHBIM paboTaM, pedepaThl) MPEIOaaBATEINIO.

[Ipy ycnemHoM MPOXOXKIACHUH PYOSKHBIX KOHTPOJIBHBIX HCIBITAHUN
CTYACHT MOJKET TMPETeHI0BaTh HAa COKpAIEHHUE MPOrpaMMbl MPOMEKYTOUHOM

(MTOTOBOI) aTTECTAIIUU IO TUCIUTIIIUHE.

Xapaxkrep pa3IMYHBIX BUA0B Y4eOHOUH Ppad0ThI 1 peKOMEHyeMas
M0CJIEI0BATEIBHOCTD ACHCTBUI CTYACHTA
(«cueHapuil U3yYeHUs IMCHUILIMHBDY)

Cuenapuii  u3yuyenuss  gucuuiuimHbel  «IIpomeccel W anmapaTsl
OMOTEXHOJIOTUMY CTPOUTCA Ha OCHOBE YUeTa HECKOIBKUX BaXKHBIX MOMEHTOB:

- 04eHb 00JIBIION 00BEM JOMOTHUTENBHBIX UICTOYHUKOB HH(OpMALIUK;

- 0oJIpIION 00BEM HOPMATUBHOT'O MaTepuaa, MoJIeKAaIUil paCCMOTPEHHIO;

- CyILIECTBEHHO OTPAaHMYEHHOE KOJMYECTBO YUEOHBIX YACOB, OTBEJIECHHOE Ha

HN3Yy4YCHUC JUCIHIIJINHBI.



B cBs3u ¢ HazBaHHBIMU mpoOjemMamMu OOY4YEHHE CTPOUTCS CIEAYIOLUM
obpazom. Ha gnexkmusix mpemogaBaTeNb JaeT OOIIYI0  XapaKTEPUCTUKY
paccMaTpuBaeMOro BOINPOCA, Pa3IMYHblE HAYYHbIE KOHLENLIMHM WU TO3MUIMH,
KOTOpBIE €CTh MO JAaHHOW Teme. Bo BpeMsi JIeKIIMM PEKOMEHAYETCS COCTaBISTh
KOHCIEKT, (UKCUPYIOIIUI OCHOBHBIE IIOJIO)KEHUS JIEKUMU M KJIHOYEBbIE
OIpesieNIeHUs 0 NIPOMAEHHON TeMe. Bo BpeMsi IEKLIMOHHOTO 3aHTHsI HEOOX0IUMO
¢ukcupoBaTh BCe BaKHBIE MOMEHTHI U TIPOOJIEMbI, Ha KOTOPBIX OCTaHABIUBACTCS
npenoaaBarenb. IloToM UMEHHO O3TM acHeKThl CTAHYT HPEAMETOM CaMOro
MPUCTAIHFHOTO BHUMAaHUS U U3yUEHUs Ha JJaOOPATOPHBIX 3aHATHIX.

[Ipu moaroToBke K Ja0OpPaTOPHOMY 3aHATHIO TpeOyeTcs U3yYeHHe
TEOPETUYECKOr0  Marepuana, 0e3 KOTOpPOro  HEBO3MOXHO  IPOBEACHHE
71a00paTOPHBIX PadOT.

Bo Bpemsi nmabopaTtopHblx pabOT pPEKOMEHAYETCS aKTUBHO INPUHUMATh
ydacTue B IPOBEJCHUH dKCIIEPUMEHTA, 00PAaOOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX U
3alllMTE OTYETA MO JIAOOPATOPHBIM padboTaM.

CamocrosiTennbHast ~ paboTa  JIOJDKHa ~ COOTBETCTBOBAaTH  rpaduky
OPOXOXACHUA TporpaMMbel  AucuuiinHbl.  CamocrosiTenbHas — paboTa 1o
muctumnHe «[Ipoueccel u annmapatbl OMOTEXHOJIOTHUNY BKIFOYAET:

a) MOATOTOBKY K 3aHATHIO B UHTEPAKTUBHOU (hopMme;

0) moaAroToBKY pedepara,;

B) MOATOTOBKY MPE3EHTAINM K BBICTYIIICHUSIM;

r) paboTy C TECTOBBIMU 3a/IaHUSIMU;

1) TOATOTOBKY BBICTYIUICHUH Ha CTYJCHYECKUX KOH(PEPEHIUAK, s
KOHKYPCOB CTYJEHUECKHUX padoT;

€) TOATOTOBKY K TEKyIIeMy, PYyOS)KHOMY KOHTPOJIIO M MPOMEKYTOUHOM
aTTeCTalluy MO AUCLUILIIMHE.

JlJis TeOpeTUYecKoro M MPaKTUYECKOTO YCBOEHUS AUCLMILIUHBI OOJIBIIOE
3HaYeHHE WMEEeT CaMOCTOsATeNIbHas padoTa CTYACHTOB, KOTOpas MOKET
OCYIIECTBISTHCS ~ CTYACHTAMHM  WHIUBUAYAIbHO W  TOJ  PYKOBOJCTBOM

npenogaBaTcIA.



CamocTosTenbHass paboTa CTYACHTOB NPEANOSAraeT CaMOCTOSITENIbHOE
U3YYEHUE OTAEIbHBIX TEM, JOIMOJHHUTEIbHYIO MMOArOTOBKY CTYAEHTOB K Ka)XJIOMY
71a00paTOPHOMY 3aHSITHIO.

CamocTtosiTennbHasi paboTa CTYACHTOB SIBISETCA BaXHOM  (opmoi
oOpazoBarensHOT0 IMpoiecca. OHa peanu3yeTcsi HEMOCPEACTBEHHO B IpOIlEcce
ayIUTOPHBIX 3aHSATHI, B KOHTAKTE C IMPENOJAaBaTE]IEM BHE PAMOK pAaCHUCaHUs, a
TaK)xe B OMOIMOTEKE, JOMA, PU BBIMOJIHEHUU CTYAEHTOM Y4E€OHBIX H TBOPUYECKHX
3a1ad.

Lens camocTosiTeIbHOM pPabOThl CTYJAEHTOB - HAy4YUTh CTyAEHTa
OCMBICJIEHHO M CAaMOCTOSITEIbHO padoTaTh CHayaja C y4EeOHBIM MaTepHaIOM,
3aTéM C HayyHOW MH(OpMaLuUeil, 3aJ0KUTh OCHOBBI CAMOOpPraHM3AlUH U
CaMOBOCIHUTAHMS C TEM, YTOObI MPUBUTH YMEHUE B JAJbHEHIIEM HENPEPHIBHO
MOBBIIIATH CBOIO KBATU(UKAIIHIO.

[Ipy wu3ydyeHUM KaXa0il JUCHUILUIMHBI OpraHu3als CaMOCTOSITEIbHON
paboThl CTYAEHTOB JOJDKHA TMPEJICTABIATh E€AUHCTBO TPEX B3aMMOCBA3aHHBIX
dhopwm:

1) BHEayquTOpHAs CaMOCTOSITENIbHAS padoTa;

2) ayauTopHasl caMmocCTosITeNlbHas paboTa, KOTOpas OCYIIECTBISETCS MOJ
HEIOCPEICTBEHHBIM PYKOBOJICTBOM ITPENO1aBATEIS;

3) TBOpueckas, B TOM YHCI€ HAy4YHO-UCCJIENOBaTeIbCKass padora.
AyauTopHasi caMOCTOsITeNIbHAsE pad0oTa MOKET PEAIM30BBIBATLCS MPU MPOBEICHUN
NPAKTUYECKUX  3aHATHUM, BBIMOJIHEHUU JAOOPATOPHOIO MPAKTHKyMa U BO BpeMs
YTECHUS JICKIUH.

Ha nmaGopatopnbix paboTax pas3iuyHbIE BUIBI CAMOCTOSTEIHLHOW pPaOOTHI
MO3BOJISIIOT ~ CAENaTh IMpolecc oO0ydeHus Oojiee HUHTEPECHbIM U MOAHSTH
AKTUBHOCTb 3HAYUTEIBHOUN YaCTH CTYJICHTOB B TPYIIIIE.

Buabr BHEAYAUTOPHOMU CaMOCTOSITETIbHOMN paboTHI CTYZECHTOB
Pa3HOOOPa3HBbI:

— MOATOTOBKA M HAaINKCaHuE pedepaToB, TOKIATOB, OYEPKOB U JPYTHUX

IMMCBbMCHHBIX pa60T Ha 3aJaHHBIC TCMBbI,



— BBIMIOJIHEHUE JOMAIIHUX 3aJaHUuil Pa3sHOOOpA3HOTO Xapakrepa. JTO -
peleHue 3aaad, noadop M M3YUYCHHE JUTEPATYpPHBIX MCTOYHUKOB; pa3paboTKa U
COCTaBJICHHE PA3JIUYHBIX CXEM, BBIIIOJHEHUE rpapuueckux paldoT, MPOBEICHUE
pacyerosB U Ip.;

— BBIIOJIHEHUE WHIAMBHUIYAJIbHBIX 3aJaHUM, HAIIPABJICHHBIX HA Pa3BUTHE Y
CTYJIEHTOB CaMOCTOSATEJIBHOCTY U UHULMATUBEL. VIHAMBUAYalIbHOE 3aJaHUE MOXKET
IIOJIy4YaTh KaK KaXXIblii CTYJEHT, TaK U 4aCTh CTYIECHTOB I'PYIIIIbI;

— MOArOTOBKA K YYacTUIO B HAYYHO-TEOPETHUYECKUX KOH(DEpEeHUUsX,
CMOTpax, OJIMMIINAIAX U Ap.

Ha kaxxnom s3Tame caMoCTOSATENBbHOM pPaOOThl CIENYeT pPa3biCHATH LU
paboThl, KOHTPOJHUPOBATH NOHMUMAHUE 3THUX LENEeH CTyAeHTaMH, MOCTEIEHHO
bopMupysl y HUX YMEHHUE CaMOCTOSITENIbHOM ITOCTAHOBKH 3a/1a4il U BHIOOpA LIETH.

AynuTopHasi caMoOCTOATENIbHAasg paboTa MOMKET PEaln30BBIBATHCA MPH
IIPOBEICHUH TMPAKTHUYECKUX 3aHSATUH, CEMUHAPOB, BBINOJIHEHUHU J1a0OPATOPHOTO
IIPAKTUKyMa U BO BPEMs YTCHUS JICKLIUH.

[Ipy dTeHMM JIEKHMOHHOTO Kypca HEMOCPEACTBEHHO B AayJIWTOPUU
HEOO0XO0MMO KOHTPOJIMPOBAaTh YCBOCHHE MaTepHalia OCHOBHOW MacCOM CTYIEHTOB
IIyTEM IIPOBEIECHUS DKCIIPECC-OIPOCOB, TECTOB I10 KOHKPETHBIM TEMaM.

Ha naGopatopHbix padoTtax HykHO He MeHee 1 "aca u3 n1Byx (50% BpeMeHn)
OTBOJMTH HAa CAMOCTOSITENIbHYIO IIOJrOTOBKY OTY€ETa MO JabopaTopHOil paborte.

Ilo pe3ympraram camMOCTOATENBHOTO PEUIEHUS 3a1ad CIECIYET BBICTABIATH
[0 KOKJIOMY 3aHATHIO OLeHKY. OLleHKa IPEABAPUTEIBbHOM MMOArOTOBKY CTYJAEHTA K
IPAKTUUECKOMY 3aHATHIO MOXKET OBbITh CJeNlaHa MyTeM SKCIPECC-TECTUPOBAHUSA
(TecToBbIE 3a/laHUA 3aKPHITON (hOpMBI) B TeueHue 5, MakcuMyM - 10 MunyT. Takum
o0pa3oM, NpH HHTEHCHUBHOH pabOTe MOKHO Ha KaXKIOM 3aHATHU KaXJAOMY
CTYACHTY IIOCTABUTH, 10 KPaWHEN MEPE, IBE OLICHKHU.

[lo marepuanam H3y4E€HHOM TeMbl I€J€CO00pPa3HO BbIAABATH CTYACHTY
JIOMaIIHEe 33JaHUE€ U Ha ITOCJIEAHEM NPAKTUYECKOM 3aHATHM 10 TEME IOABECTU

UTOTU €ro M3y4eHHs (Harpumep, MPOBECTH KOHTPOJIbHYIO pPaboTy), OOCYyAUTH



OLICHKM Ka)KI0r0 CTYIEHTA, BbIAATH JOIOJHUTEIBbHBIC 33aJaHHsl TEM CTYyIEHTaM,
KOTOPBIE XOTSAT ITOBBICUTH OLICHKY.

Pe3ynbpTaThl BBINOIHEHUS 3TUX 3aJaHUW ITOBBIIIAIOT OLICHKY YK€ B KOHIIE
CEMEeCTpa, Ha 3a4E€THOW HeJese, T.€. PEUTHHIOBAs OLEHKAa HAa HA4ajlo ceMecTpa
CTaBUTCSI TOJIBKO IO TEKYLIEH paboTe, a peTUHrOBas OLIEHKA Ha KOHEI] 3a4e€THOU
HEJIENU YUYUTHIBAET BCE JIONOJHUTENBbHBIE BUJIbI paOOT.

Pe3ynpTaTUBHOCTh CaMOCTOSITENBHOM pabOThl CTYJEHTOB BO MHOIOM
ONPENEISIETCS HAIWYMEM AKTUBHBIX METONOB €€ KOHTpoisid. CyllecTByrOT
CJIEAYIOIIHUE BUIBI KOHTPOJIA:

— BXOJHOW KOHTPOJIb 3HAHWW M YMEHMH CTYJEHTOB IIPU Hadajle U3y4CHUS
OYEpEIHON AUCLUIIIIVHBI;

— TEKyIUMHA KOHTPOJb, TO €CThb pETyJSIPHOE OTCIEKUBAHUE YPOBHS
YCBOEHUS MaTepHalia Ha JEKUUAX, IPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHUSX;

— IPOMEXKYTOYHBI KOHTPOJIb [0 OKOHYAHMM W3Yy4ECHHUSA pasleia Wi
MOZYJIA Kypca,

— CaMOKOHTpOJb, OCYUIECTBIIIEMBIM CTYAEHTOM B NPOLIECCE HU3YUYEHUS
JVICHMTUIMHBI IIPU MTOATOTOBKE K KOHTPOJBHBIM MEPOIPUSATHSIM;

— WUTOTOBBIM KOHTPOJIb 110 AUCLUUIUIMHE B BUJIE 3a4eTa U/WUJIN SK3aMEHa,

— KOHTPOJIb OCTATOYHBIX 3HAHUM W YMEHHUM CIIyCTs OIPENEIICHHOE BpEMS
ITOCJIE 3aBEPIICHUS U3YUYEHHUS TUCIUIIIINHBI.

Becbma 10n€3€H TECTOBBIM KOHTPOJIb 3HAHUM W YMEHUW CTYJEHTOB,
KOTOPBIA OTJIMYaeTcs OOBEKTHMBHOCTHIO, HPKOHOMMT BpeMsl IMpenojaBaTelisi, B
3HAYUTEIBHOM Mepe OCBOOOXKAAET €ro OT PYTUHHOM paboThl M TO3BOJISIET B
OoJbIlIel CTEMeHH COCPEIOTOYMTHCS Ha TBOPUECKOM YacTW IMpenojaBaHus,
o0JaziaeT BICOKOW CTeNeHbl0 qudPepeHInaiy UCIBITYEMBIX 110 YPOBHIO 3HAHUM
U yMEHUH U o4YeHb >P(GEKTHUBEH MpPH peaau3allid PEHTUHTOBBIX CHCTEM, JAET
BO3MOXKHOCTh B 3HAUUTEIBHOM Mepe MHAWBUIYaTU3UPOBATh MPOIECC O0yUYeHUs
nyTeM MoJa00pa WHIUMBUIAYAIbHBIX 3aJaHUN IS TMPAKTHUECKUX 3aHSTHUH,
WHIMBHUIYAIbHON U CAaMOCTOSATEIBHON pabOThI, MO3BOJISIET IPOTHO3UPOBATH TEMIIBI

H PE3YyJIbTAaTUBHOCTL O6y‘{€HI/IH KaXXa0ro CTyacHra.



Becbma 3¢ (hekTHBHO MCTIOIB30BaHUE TECTOB HETIOCPEICTBEHHO B MPOLIECCE
oOyueHus, IpU KOHTPOJE CaMOCTOATEIbHOU paboTe CTyAeHTOB. B aToM ciyuae
CTYJIEHT caM NpoBepsieT CBOM 3HaHUs. He oTBeTHB cpa3y Ha TeCTOBOE 3ajaHHE,
CTYACHT MOJy4aeT MOACKa3Ky, Pa3bsCHIIOUIYIO JOTHKY 3aJaHUSl U BBIMOIHSET €T0
BTOPOM pas3.

CamocrosiTenbHas paboTa CTYJIEHTOB, MPEAYCMOTPEHHAs! Y4EOHBIM TUIAHOM
B 0o0beme He MeHee 50-70% oOmiero xoJMyecTBa 4acoB, HalpaBjieHa Ha OoJjiee
riyOOKO€  YCBOGHHE  HU3y4aeMoro  Kypca,  (opMupoBaHME  HABBIKOB
MCCIIEIOBATENBCKOM pabOThl U OPUEHTHUPOBAHUE CTYACHTOB HA YMEHUE MPUMEHSITh
TEOPETUYECKHE 3HAaHWS Ha TPaKTHKE. 3aJaHusl ISl CaMOCTOSITENIBHON paboThI
COCTaBJICHBI 110 pa3jesiaM U TeMaM, [0 KOTOPBIM HE MPEyCMOTPEHBI ayAUTOPHBIE
3aHATUS WIM TPEOYIOT IOTOJHUTEIHHON MPOpabOTKM W aHaiM3a maTrepuaia B
o0beMe 3aIIaHMPOBAHHBIX YaCOB.

B npoumecce wum3ywenuss aucummiuuHbl  «IIpomecchl u  anmapaThbl
OnoTexHONOTUM» OOydJaromuecss JOJDKHBI  BBINOJHUTH — CIEAYIOIIME  BHIIBI
CaMOCTOATEILHOM pabOoTHI:

— CaMONOJTOTOBKY K Y4YeOHBIM 3aHATHSAM 1O KOHCIEKTaM, Yy4eOHOU
JUTEpPAType U C MOMOIIBIO JIEKTPOHHBIX PECYPCOB (KOHTPOIUPYIOTCS KOHCTIEKTHI
u 1p.);

— odopmIIeHHE U TOATOTOBKA pedepaToB, T0KIIAJIOB;

— MOATOTOBKA K KOHTPOJBHBIM paboTaM W TECTUPOBAHUIO IO TeMaMm

JTUCUUIUIMHBI (M3y4eHUE YUEOHBIX TEM).

Hanucanue pedepatoB 1 10K/JIa10B
Pedepar — 310 KpaTkoe H3JOKEHUE COJEpKaHWS HAyYHBIX TPYAOB WIIU
JUTEPATYPHBIX HMCTOYHUKOB MO ompeaeneHHon Tteme. Jlokiman - myOmudHOe
COOOIIeHNEe, TMPEACTaBIAIoNee COOOM pa3BepHYTOE H3JI0KEHUE ONpeIeTIeHHOM
TEMBI.
Pedepar u moxnaxg MOMMKHBI BKJIIOYATh BBEICHWE, TJIABHYIO YacTh H

3akjrodeHue. Bo BBCACHHMHU KpaTKO HM3Jaracrtcia 3HAUCHHUE pacCMaTpHUBACMOI'O



BOMpOCa B HAYYHOM M y4eOHOM IUTaHE, MPUMEHUTENIBHO K TeME 3aHATHs. 3aTeM
U3JIaraloTCd OCHOBHBIE ITOJIOKEHUS NPOOJEMBbI W JIENAIOTCS 3aKIIOYEHUE U
BbIBOABI. B KoHIle palOoThl 1aercs MNOAPOOHBIA MepeYeHb JIUTEPATYPHBIX
UCTOYHUKOB, KOTOPBIMU IOJIB30BAJICA CTYIEHT MpH HamucaHuu pedepara Hiu
JOKJIaa.

Od¢opmienue 1adbopaTopHOH padoThI

[Ipu BbIMONHEHUH JTa0OPAaTOPHBIX pabOT HEOOXOAUMO BCE 3aIUCH
MPOU3BOIUTH B CJIEYIOIIEM TOPSJIKE.

- llesnb pa®oThI.

- DJIEMEHTBI TEOPUH.

- [lops ok npoBeaeHust pabOTHI.

- 3anoJIHeHHE TaOIHIIBI C PE3YJIbTATAMH SKCIIEPUMEHTAIBHBIX TAHHBIX

- Merop pacyera.

- BBIBOJIBL.

K »sk3ameny no mucuuminse «lIpouecchl n anmapatbl OMOTEXHOJIOTHH
CJIElyeT HayMHATh MOJATOTOBKY C IIEPBOrO 3aHATHS. OK3aMEH IMPOBOJMTCS BO
BpEMsl CECCUM, MOCJe 3a4eTHOM Heaenud. Bo Bpems 3K3aMeHa MpenojaBaTelib
YUUTBHIBAET AKTUBHOCTh PAOOThI CTyJEHTa Ha ayJUTOPHBIX 3aHATHUSIX, KayeCTBO
BBITMIOJIHEHHSI CAMOCTOSITENIbHBIX Pa0OThI, KOHTPOJIBHBIX PaOOT, TECTOBBIX 3aJlaHUM

" T.J.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUITJINHBI
MarepuanbHO-TEXHUYECKOe  oOeclieueHrne  peaiu3alid  JTUCIUTLIAHBI
BKJIFOYAeT B ceO0sl ayIUTOPHH JIsi TPOBEICHUS JICKIIMOHHBIX M TMPAKTUYECKHUX
3aHSITHH, 000pyI0BaHHBIC MYJIBTHMEAUHHBIM o0opyaoBaHUEM, u
COOTBETCTBYIOIINE CAHUTAPHBIM U MMPOTUBOIIOXKAPHBIM HOPMAaM:
1. Yuebnsie nabopatopun kadeapsl «buorexHonorun u GyHKIIMOHAIBHOTO

ITUTAaHU



2. Hayuno — uccnenoBatenbckuii KoMIuieke kadeapsl «buorexnonornu u

(YHKIIMOHATBHOTO MUTAHUSY;

3. baHk npe3eHTalui, ciaingon

4. MynsTUMEAUOCHCTEMA

HaumenoBaHue IlepeyeHb 0CHOBHOIO 000PY/10BaHMSA
000py10BaAHHBIX
MOMeIeHU I
MynbTumMeauitHast Mono6nok  Lenovo  C360G-i34164G500UDK; Okpan ¢
ayIUTOpUS anektponpuBogoM 236*147 cm Trim Screen Line; [Ipoektop DLP,

r.BaaguBocTOK,
o.Pycckuit n Asikc 1.10,
Kopnyc 25.1, ayn. M311

ITmomans 96.2 M

3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3UpPOBAaHHBIX KpEIJICHUH 000pyaoBaHuUs
CORSA-2007 Tuarex; IMoxcucrema
MatpuuHbli  kommyrarop DVI DXP 44 DVI Pro Extron;
yamuautens DVI mo Buroit mape DVI 201 Tx/Rx Extron;

BUJACOKOMMYTAllUNU:

[Toacucrema ayIMOKOMMYTAIlMU U 3BYKOYCHJICHUS; aKyCTUUYECKas
SI 3CT LP Extron;
nerinyHas paguocucrema YBY  aumanasona

cucTeMa JUIs TOTOJIOYHOTO MOHTaXKa
MuxkpodoHnHas
Sennheiser EW 122 G3 B coctaBe 6ecripoBOAHOTO MHKPOQOHA H
npueMHuka; uudposoi ayauomnpoueccop DMP 44 LC Extron;
CereBoii IPL T S4
6ecripoBoaubie JIBC s obydaromuxcst o0ecreueHbl CUCTEMOM Ha
0ase Touek poctyma 802.11a/b/g/n 2x2 MIMO(2SS).

KOHTpoJuiep  ympaBieHuss  Extron

MynbTUMeIMiTHAsA
ayIUTOpUs
r.BaaauBocTOK,
o.Pycckuit m Asikc 11.10,
Kopnyc 25.1, ayn. M312

ITromans 96.4 M

MonoOnok Lenovo C360G-i134164G500UDK ¢ Hcrounukom
OecnepeboitHoro nutanus Powercom SKP-1000A; DOxpan c¢
anekTponpuBogoM 236*147 cm Trim Screen Line; ITpoextop DLP,
3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;
[Toncucrema crenuanu3upOBaHHBIX KpPEMJIEHUH 000pyaoBaHUA
CORSA-2007 BUICOKOMMYTAIINH:
MaTpuuHblii kommytarop DVI DXP 44 DVI Pro Extron;
yamuautens DVI mo Buroit mape DVI 201 Tx/Rx Extron;
[Toncucrema ayinOKOMMYTAIIMM U 3BYKOYCHJICHHS; aKyCTHYeCKast
cucteMa a1 noronouHoro MoHTaxka SI 3CT LP Extron;
Mukpodonnas mneriMyHas paguocucteMa YBUY  numanasona
Sennheiser EW 122 G3 B coctaBe 6ecripoBOJHOTO MUKpPO(OHA U
npueMHHKa; nudposol aymmomnporieccop DMP 44 LC Extron;
Extron IPL T S4;
o6ecnipoBoanbie JIBC miis oOyuaromuxcs 00ecriedeHbl CUCTEMOM Ha
6a3e Touek nocryna 802.11a/b/g/n 2x2 MIMO(2SS).

Tuarex; IToncucrema

CeTeBOoil  KOHTPOJUIEp  YIPABJICHUS




KomnberoTepHslit Ki1acce
r.BmagnBocTok, 0.
Pycckuii n. Askc 1.10,
Kopnyc 25.1, ayn. M621
IImomans 44.5 M

Mono6nok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-
4160T 4GB DDR3-1600 SODIMM (1x4GB)500GB Windows
Seven Enterprise - 17 wryk; [IpoBoanas cerp JIBC — Cisco 800
series; OecnpoBomubie JIBC mnst oOywarommxcs 0O€CICUYCHBI
cucreMoit Ha 6a3e Touek noctyma 802.11a/b/g/n 2x2 MIMO(2SS).

YuranbHbie 3aJIbl
Hayunoii  OGubmnoTexu
JAB®Y ¢  OTKpBITHIM

JNOCTYIIOM K (OHIY
(xopmryc A - ypoBens 10)

Mouno6si0xk HP ProOme 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 Ckopocts moctymna B MaTepHET
500 Mo6wut/cek. Paboune mecra miisd JIIOAE€H C OTpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3I0POBbSI OCHAIIIECHBI JUCILICSIMA U IIPHUHTEPAMHU
000pYy/IOBaHbI:
IIJIOCKOTICYATHBIX

bpaiins; IIOPTATUBHBIMM ~ YCTPOWCTBAMHU IS

YTCHUA TEKCTOB, CKaHUPYIOIUMHA u

YUTAOIMUMU MalllMHAaMH BHJCOYBCIUYUTCIIEM C BO3MOKHOCTBHIO
peryisinun OBCTOBLBIX

CIICKTPOB; YBCIMYHUBAOIIUMHA

SJICKTPOHHBIMHU JIYIIaMHU U YIIbTPA3BYKOBBIMH MAPKUPOBIIUKAMHU.

z

HaumeHnoBanue 000py10BaHusl 1 MaTepuaIoB

KoaunuectBo

M 311 JlaGopaTopus

LenTpudyra mosounas ¢ Harpesom [[JIM 1-12

AmHanuzatop kauectBa Mosoka Jlakran 1-4 mon.230

Tepmoctar xuakoctHbiii LOIP Lt-20a, o6bem 51, 120x150/150MmMm,

XonopmnsHuk "Oxean-RFD-325B"

Becsr BM510M

[lIxad cymmabHBIN, KaMepa U3 HepXK. CTalu, 5811, /2 MoIKu

bnennep BRAUN MX-2050

PN W N

meura 111Y 101-226589

N I I I R

M 312 JIaGopaTtopusi

XonopmnsHuk "Oxean-RFD-325B"

Pedpakromerp UPD-454 b2 M

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

ITocynpomoeunast kyxonHast mamuHa Hansa ZIM416H

[Tnura kyxonnas Gorenie E52102 AW (asns npurotoBi.u

Bechl

Juctunnstop u3 Hepxk. ctanu ( 5 n/gac, morl. 4,5kBT)

Becwr JIB-6

OO N g~ W N

MsicopyOka "Unit-ugr-452"

[EEN
o

Muxkcep Moulinex HM 550 (a1 u3menpuenns mpoaykros) 101-

=

Jlamma x obmyuatento OBH 150

N

Tepmocrat BoasHoit T-250

Rl ool g N R R RN R R R -




3. | Kamepa s mukpockorna 1
4. | MuUKpOCKOIT MOHOKYJISIPHBIH 1
5. | Crepunu3zarop I'TI-80 CITY 1
6. | Amaspocrar 1
7. | XomoauibHUK CTUHON 1
8. | Xomogunehuk "OxeaH-4" 1
9. | Becnl 1
10.| Ob6nyuarens OGaKTEPUITUTHBIN 2
11.| O6nyuarens 6akrepuruaasii OBH 150 2x30 nacrennsiii A30B 4
12.| o6orpesarens 101-285599 2
13.| cron xumuyeckuit 101-306773 22
14.| Mukpockon bruomen 29
M 303 MartepuajabHas
1. Muxkpockon "Mukpomen - 5 JIIOM" 1
2. [Iporpammusiii komiieke CYIIEPMAT 1
3. [Tnanumerp Planix 5 1
4. BUCKO3UMETP KANWIIAPHBIA CTEKIISTHHBINA 1
S. CKaHep MITPUX Koja 1
6. I'ups kanmubpoBouHas M-1- 1kr 1
7. [Teur CBY "LG-MS-2048S" 1
8. Yaitnuk 1. PHILIPS-HD 4665 101-318584 2
9. Buneookymnsip ToupCam 9.0 MP 1
10. | Buckosumetp BHXK-0,3-XC3 1
11. | Annapat Cokcinera 250/150 m. 5
12. | Anmapar Cokcnera 250/150 mo. 5
13. | bByteuie Bynbeda 100 1
14. | 6ytbuts 1000MI1 1
15. | 6ropetka 1-1-2-50-0,1 ¢ kpaHoM 5
16. | Bugeookymnsp ToupCam 9.0 MP 1
17. | Bucko3umetp BHXK-0,3-XC3 (d-1.41) 1
18. | Boponka nenmutensHast BJ[-1-100 3
19. | Boponka nenurensHas B/I-1-50 5
20. | Boposnka nop. 160 ¢punsrpyromas BO 2-20 mm 3
21. | Boposnka nop. 40 punsrpyromas BO 2-20 mm 3
22. | Boposnka mop. 40 ¢unsrpyromas BO 2-40 mm 3
23. | rambaKTypOHOB.KHC-Ta 1
24. | I'excan OCY S)
25. | Hepxarens JIT-/Y-1-100-45 12
26. | Jednermarop 200-14/23-14/23 3
27. | Hednermarop 250-14/23-29/32 3
28. | dedaermaTop 300-19/26-29/32 3
29. | Kombuo JIT-KB3-110 nmuna crepxus 145mm, nuamerp konbia 110 3




30. | Kombo JIT-KMO-80 anuna crepxxast 150MM, tuaMeTp KoJabla 3
31. | Jlamma k o6myuatento 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. | ®enokcuatanon 99% 1
36. | Xomomunpuuk JInbuxa XI1T-1-300-14/23-14/23 mu 10
37. | Xonomuneauk XI1T-1-300-14/23-14/23 mn 10
38. | llITatuB 1BYCTOPOHHUH, pa30OPHBIN ¢ KPBIIIKOH, 1711 TPOOUPOK 10
39. | lratus [13-2710 nabop. ns OropeToK 5
40. | Wratus [12-2910 nabop. A MUNETOK 5)
41. | raTuB-Kapycesb JUisi aBTOMAaTHUECKHUX J103aTOPOB (6 MecT) 3

npodeccnoHaTbHOTO 00pa30BaHUS

«/laibHEeBOCTOYHBIN (eepabHbII YHUBEPCUTET)

(ABDY)

KOJIA BUOMEJIUIIUHBbI

YYEBHO-METOJNYECKOE

[Tpunoxenue 1

MHWHHCTEPCTBO OBPA3OBAHNS U HAYKU POCCUMCKON ®EJEPALIUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO




OBECIIEYEHUE CAMOCTOSATEJIbBHOM PABOTHI OBYUAIOIIIUXCH

Ilo nucuuninne «Ipoueccsl U annmapaTbl OMOTEXHOJIOT UM
TexHo0TUs MPOYKIUU U OpTaHU3ALIMS PECTOPAHHBIX YCIYT/ OakagaBpcKast

ImporpamMmma «TexHonorus IMPOAYKIIMH U OpTaHHU3alIUs 06HICCTB€HHOFO IIUTaHUuA»

dopma NOArOTOBKYU OYHAS

BnagnBocTok
2015



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATENbHON PadoThl O JMCUMILINHE

No Jata/cpoku Bug camocrosiTenbHOM [TpumepHbIe ®dopma
BBITIOJTHEHUS paboThI HOPMBI KOHTPOJIS
T BpPEMEHHU 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 PaGora c nuteparypoit 2 TECT
4 4 genens IloaroroBka K 2 OTueT 1O
naboparopHoii padore 3 naboparopHoOit
pabore
6 5 megens Pabora ¢ nureparypoit 4 pedepar
7 6 Henens [Toaroroska K 2 Otuer 1o
naboparopHoit padore 4 naboparopHoOit
pabore
8 8 nenens [Toaroroska K 2 Otuer 1o
naboparopHoii padore 5 naboparopHoOit
pabote
9 9 nemens Pabota c nutepatypoit 4 pedepar
10 10 nenens [ToaroroBka K 2 Otuer no
naboparopHoii padore 6 nmabopaTopHOH
pabote
11 12 nenens [Toaroroska K 2 Otuer no
nabopatopHoi pabote 7 nmabopaTopHOH
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 no
nabopaTopHOM 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 POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
po¢eCCUOHATBHOTO 00pa30BaHUS

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(ABDY)

IKOJIA BUOME/IUIINHBI

®OH/I OHIEHOYHbBIX CPEJICTB
o nucuunanne «Ilpoueccsl U annmapaTbl OMOTEXHOJIOT MDY
TexHo0THSs IPOIYKIIUU U OpTaHU3AIIMS PECTOPAHHBIX YCIyT/ OakagaBpcKast

[mporpamMmma «TexHonorus IMPpOAYKIIMH U OPraHu3aluAa 06HIGCTBCHHOFO IIUTaHWuA»

®opmMa NOATOTOBKH OYHAA

BnanuBocTok
2015



MMacnopt ®OC

110 ANCHUIIJINHC ((HpOHGCCBI " aIrapaTsl OMOTEXHOIOTHUI

Kon n popmymmpoBka

Jrtanbl GOPMUPOBAHHUA KOMIIETEHIMH

KOMIETeHIHH
OIIK-4 TOTOBHOCTBIO | 3Haer COOpKY, MOHTaX, PEryJIUPOBKY U PEMOHT Y3JIOB U
9KCILTyaTHPOBATh MEXaHH3MOB O00OpY/ZIOBaHHUS, arperaToB, MaIlVH,
pasJnyHbIe BH/IbI CTaHKOB M  JPYroro  3JIEKTPOOOOPYIOBAHUS
TEXHOJIOTHYECKOTO IPOMBINIIEHHBIX OPraHu3aInii
000pyI0BaHUs B
COOTBETCTBUU c | Ymeer PaKTHYECKHI OTIBIT: 3aIIOTHEHUSI
TpeGOBaHUSMHE TEXHUKH TEXHOJIOTHYECKOM  JOKYMEHTAlluK; paboThl  C
6e30macHoCTH pasHbIX M3MEPHUTEIBHBIMUA  AJICKTPUUECKUMU  [IPHOOpaMHu,
KJIACCOB HPEANPHATHI CpeICTBaMK H3MEPEHHIA, CTCHIaMHU
UTAHHS
Brnageer | meromamu MaTeMaTHYECKOTO OIHCAHUS
[POTEKAONINX TPOLECCOB B IJIEKTPOMATHUTHBIX
YCTPOWCTBAX W  HHTEPIPETAIUH  MOJYYECHHBIX
pe3yibTaTOB B pe3yibTaTe  IPOBEICHHBIX
9KCIIEPUMEHTAX
[K-1 CIIOCOOHOCTBIO | 3HaeT o0lIMe TEOPETUYECKHE 3aKOHOMEPHOCTH THIPO-
UCIIOJI30BATh TEXHUYECKUE MEXaHUYECKUX, TEIIO-MACCOOOMEHHBIX MPOIECCOB
CpeACTBA UL MSMCPCHUA | Yyeer IPUMEHSTh CIIPABOYHBIC, PACUCTHBIE U JKCIEPH-
OCHOBHBIX TapaMeTpoB MEHTAllbHBIE ~ JAHHBIE [0  TEMIOPH3UICCKUM
TEXHOIOTIICCKNX CBOWCTBAM BEIIECTB U X U3MEHEHUSAM
MPOLCCCOB, CBOMCTB CBIPBS, [ -
nony¢habpuKaToB "
Ka4eCcTBO rOTOBOM
HPOAYKIHH, OPraHU30BATH HaBBIKaMH Pa0OTHI CO CIPABOYHON M TEXHUYCCKOM
u OCYIIECTBIIATH muTEpaTypoii
TEXHOJIOTHYECKHUH TPOIece
IPOM3BOJICTBA  TIPOLYKIIUH
UTAHKS
[K-5 CIIOCOOHOCTH | 3HaeT Ha3HayeHWe, OO0NacTh TMPHUMEHEHHs, KJIacCH-
paccUMTHIBATH (UKAIMIO COBPEMEHHBIX alapaToB B OTAECIBHBIX
IPOM3BOJICTBCHHbIE TEXHOJIOTHYECKHX MPOIECCAX TEXHOIOTUH
MOIIHOCTH 1| Vmeer BBIOUPATH ONTHMAJIbHBIE TEXHOJIOTUYECKHUE
dbdexrusHOCTH paboTI peXXHMBI W HamboJiee  palMOHAIBHBIC  THIIBI
TEXHOJIOTHYECKOTO ANTApaToB
o0opy/oBaHus, OIICHUBATH Brancor
W TTAHAPOBATh BHEIPEHUE METOJIAMH  TMPOCTHIX  PacyeToB  MApaMeTpOB
MHHOBALHH B POM3BOICTBO TEXHOJIOTHYECKHX TPOIIECCOB M 000PYIOBAHUSI
I1K-19 CIOCOOHOCTH | 3Haer Bormpocs! opranuzammu pecypcocOeperaronmx
OpraHn3oBaTh MPOU3BOACTB HA I1.0.I1. Pa3JINYHOrO THUIA
pecypcocbeperaromiee
pON3BOACTBO, €ro | Vmeer OnepaTHBHO IJIAHUPOBATH K 00ECIICYNBATD
OTCpaTHBHOC HaJIC)KHOCTh TEXHOJIOTHUYECKHX MPOIIECCOB
IIAHUPOBAHKE u

MIPOM3BOICTBA MTPOIYKIIUN OOIIIECTBEHHOTO




olecrieueHre HaIEKHOCTH [MUTAHUSI

TEXHOJIOTNYECKUX

IPOLECCOB  MPOM3BOJICTBA | Braneer

IPOIYKIMU UTaHMA, Cnoco6amu panMoHaNIbLHOTO MCIIOIE30BaHMs
CHOCO0bl  PAlUOHATILHOTO CBIPBEBBIX, JHEPTETUYECKUX U IPYTUX BUIOB
HCHOMIB30BAHIA  CRIPHEBBIX, PECYPCOB I1.0.11. Pa3IMIHOTO THIIA

DHEPreTHYECKUX U JPYTUX

BHJIOB PECYPCOB

[1K-33 roToBHOCTH BecTH | 3Haer HAay4HBIE OCHOBBI IIPOTEKAHHMS TEXHOJIOTMYECKHMX
IIEPErOBOPhI ¢ MPOEKTHEIMU IPOLIECCOB

OpTaHU3alNAMA n | Ymeer BBIOMpATh M IIPOEKTHPOBATH OTJEJILHBIE AIIapaThl
[IOCTaBIIMKaMHU B TEXHOJIOTUYECKOM JIMHUM, a TAKKE IIOATBEPKAATh
TCXHOJIOTHICCKOTrO pacueTaMu IPaBUILHOCTH BHIOPAHHOTO PEIICHUS
000pY/I0BaHUs, OIIEHHBATH Brancer

PpE3yJIbTaThI

NPOEKTHPOBAHHS METOAaMH  PACYe€TOB  HECTAMOHAPHBIX  TEX-
NpeIpPHSTHS S —— HOJIOTUYECKUX ~ MPOLECCOB M IPOYHOCTHBIX
MAJIOTO GH3HECA HA CTAHH PacyeTOB COOTBETCTBYIONIMX AIAPaTOB

poeKTa

KonTponupyemsie Konpr u aTaner popmupoBanus OrneHouHbBIC CpEeICTBA
Ne paszzensl / TeMbI KOMIIETEHIIUH TEKYIIHH | TPOMEKYTO
n/m JTUCIUTLTAHBI KOHTPOJIb YyHas
aTTecraus
1 | OcHoBHBIE OIIK-4, |3Haer oOmue Teoperudeckue | Order mo| 3ader
IIOJIOKCHUS U HK-11 3aKOHOMEPHOCTH THOPO- ﬂa60paT0
3a/1aH Kypea TIK-5, MEXaHUYECKHUX, TeIIo- pHO
TIponeces: u TK-19, MacCOOOMEHHBIX MPOIIECCOB paGore
MEEeT TMPUMEHSTh CIPaBOU-
Alapatel TK-33 ZII)IG, paCI‘){eTHBIe u 3K£nep1/1-
GuoTexHONOrUI» MEHTAlIbHbIE  JaHHbIE 10
TeI0(GU3NYEeCKUM  CBOMCT-
BaM BEIIIECTB u ux
W3MCHCHUSM
BIIaJICET HAaBBIKAMH PaOOTHI
co CIIPaBOYHOM u
TEXHUYECKOMN JIUTEPATypPOi
OIIK-4, |3uaer obmme Teoperudeckue | OTuer 3auer
TK-1, 3aKOHOMEPHOCTH THIPO- | o 1abo-
OcHoBHBIE 3aK0- TIK-5, MeXaHWYeCKUX, TEII0- patop-
HOMEPHOCTH TK-19, MacCOOOMEHHBIX MPOIIECCOB o
2 MPOTEKAHUS IK-33 yMEeT TPHUMEHSTh CIpPaBOY- paGore
IIPOLIECCOB HBIC, PAaCUYETHBIE W DIKCIIEPH-
T — MEHTAJIbHBIE  JIAHHBIE  TI0

TETUIO(PU3NUECKUM  CBOMCT-
BaM  BEIIECTB M WX
M3MEHEHUSIM




BJIaJIc€T HaBBIKAMH pPaOOTHI
co CIIPaBOYHOU u
TEXHUYECKOMN JIUTEpaTypOid

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 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

I'unpomexanuuec-
KHE MPOIECCHI

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

3HaeT Ha3HaueHue, 001acTh
NpUMEHEeHHs,  Kiaccupuka-
OUI0 COBPCMCHHBIX allapa-
TOB B THIPOMEXaHHYECKUX
npoieccax

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

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

Pedepar

Otuér 1o
nabopato
pHOM
pabote

3auer

TemmooOMeHHBIE
TIPOIIECCHI

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

3HaeT Ha3HaueHue, o00JIacTh
NpUMEHeHus, Kiaccuduka-
U0 COBPCMCHHBIX allapa-
TOB B TEIJIOOOMEHHBIX
MpoIeccax, a TakKe HayJHbIC
OCHOBBI TPOTEKAHMS TEIUIO-
0OMEHHBIX TTPOIIECCOB

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

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

Pedepar

Ortuer
o
nabopart
OpHO
pabote

3aueT

MaccooOMeHHBIE
MIPOIIECCHI

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

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

Pedepar

3auer




I1K-33

OCHOBBI IIPOTEKaHMsI Macco-
0OMEHHBIX IIPOLIECCOB

Otyer 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-
paToOpHOTrO OOOpYAOBAaHUS U
npuOOpOB, U MPOrPAMMHOIO
obecrieueHus

buoxummnueckue
MPOLECCHI.
OcHoBHbBIC
MOJIOKEHUS

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

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

Pedepar | 3auer

Ot4yer 1O
nabopa-

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

TOPHOU
pabote

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

IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUI

Koa n
¢popmyauposka
KOMIeTeHIIUH

Jrtansl GOpMUPOBAHUA
KOMIETEeHIUH

KpUTEpUH

nmoxkasarteJjim

0aJLIbI

OIIK-4
TOTOBHOCTBIO
AKCILTyaTUPOBATh
Pa3IMYHBIC BUABI
TEXHOJOTHYECKOT
0 o0OopymoBaHUs
B COOTBETCTBUU C
TpeOOBaHUSIMHU
TEXHUKHN

OCHOBHBIE MTOHATHUS
1 TIpoOIIEMBI
METOA0JIOTUH
M3y4YeHUS
3JEKTPOTEXHUKHU U
AIEKTPOHHUKHU

3HaeT
(moporos
13171

YPOBEHD)

3HAHHUE OCHOBHBIX
MOHITUN 1
npobiem
METOJI0JIOTHH
3IEKTPOTEXHUKHU
1 DJIEKTPOHHUKHU

CIIOCOOHOCTH
Hepe‘II/ICHI/ITB nu
PacKpBITh CYTh
METOJI0B
HCCJIEI0OBAHMS,
KOTOpBIe I/ISyLII/IJ'I nu
OCBOMJI OaKajaBp

45-64




0e30macHOCTH OTIPEICITUTh Ymenune paborate | CriocoOHOCTH 65-84
pasHBIX  KJIacCOB PEIMETHYIO c 000CHOBBIBATh
pEANPHUATHI obJacThb OMOJIMOTECYHBIMU | IPUMEHSTH
MUTAHUSA UCCIICIOBAaHH B KaTajoramu, MOJTyYCHHBIE
cer JIEKTPOTEXHUKE U | yMEHHE pe3ysIbTaThI
{:I/I ompy | ZICKTPOHUKE MIPUMCHSITh HAYYHBIX
H pmﬁ) METO/Ibl HAYYHBIX | UCCIICAOBAHUIMA
yr HCCIICIOBAHMH,
yMEHHUE
MPEICTABIATH
pe3yabTATHI
HCCIIEOBAHUI
OCHOBHBIMU BIIAJICHUE CIOCOOHOCTH 85-100
criocobamu WHCTPYMCHTAMH | TIPOBOJIUTH
MPOTHO3UPOBAHMSI, | TPEACTABICHUS CaMOCTOSITSIILHBIC
MPOEKTHUPOBAHUS U | PE3yJIbTAaTOB UCCIICIOBAHMS U
BJIAJICCT | MOJACITHPOBAHUS HAYYHBIX NPECTaBIISTh UX
(BBICOKH | pa3BUTHS UCCIIeIOBAaHUI pe3yabTaThl HA
i) AJIEKTPOTEXHUYECK o0cyXxieHue Ha
WX YCTPOMCTB KPYTJIBIX CTOJIAX,
CEeMHHapax,
HAYYHBIX
KOH(EpEeHIHIX
IK-1 CIOCOOHOCTh 45-64
CIIOCOOHOCTHIO oOrmime 3HaeT o0Iire | XxapakTepu3oBarTh
WCTIOJB30BATh TEOPETUIECKHE Teope-THUeCKue | oomrue
TEXHUYECKHE 3HaeT 3aKOHOMEPHOCTH 3aKOHO-MEPHOCTH | TEOPETHUYECKHE
cpexncTsa st | (IOpoToB | TUAPO- TH]IPO- 3aKOHO-MEPHOCTH
HU3MEpeHUs Bl MEXaHHYECKUX, MEXaHUYECKHUX, THIPO-
OCHOBHBIX YPOBEHB) | TETLIO- TETIO- MEXaHUYECKHUX,
apaMeTpoB MaccoOOMEHHBIX MaccOOOMEH-HBIX | TEIIOo-
TEXHOJIOTUIECKHUX MIPOIIECCOB MIPOIECCOB MacCcOOOMEHHBIX
MIPOLIECCOB, IIPOIIECCOB
CBOWCTB  CBIPBS, CHOCOOHOCTH 65-84
MIPUMEHSTh yMeeT MPUMEHSTh
noiry(habpukaToB IIPUMEHSITD
CIpaBOYHBIE, CIIPaBOYHBIE,
" Ka4eCTBO CIpaBOYHBIE,
. pacueTHbIe U | pacyeT-HbIe u
TOTOBOM pacueT-HbIe "
JKCIepu- HKCIEPUMEH-
MIPOYKITHH, ymeer AKCTIEpPUMEH-
MEHTaJIbHbIE TaJIbHBIC JTAaHHBIC
OpraHuM3oBath U | (IpOJABH TaJbHbIC  JIaHHBIC
N JTAaHHBIC 1o | 1o
OCYILIECTBIIATh HYTBIi) 1o
. TEIIO(QU3UUECKUM | TeTNIOPU3NIECKU
TEXHOJIOTUYECKUI 9 . TEIUIO(PU3NIECKUM
CBOMCTBaM M CBOMCTBaM .
mporiece CBOWCTBaM
BEIIECTB M WX | BEMIECTB W WX
MIPOU3BOJICTBA BEIIECTB M  HX
W3MEHEHHSIM W3MEHEHUSM
MIPOTYKITHH W3MCHCHUSM
UTaHUSA BIIajiceT CIOCOOHOCTh 85-100
saneer | HABPIKAMH paboThI | HABBIKAMH UCTIOJTb30BaTh
(BH};OKH CO CIIPaBOYHOM U | paboThI CO | CIIPaBOYHYIO U
i) TEXHUYECKON CIpPaBOY-HOM W | TEXHHUYECKYION
JUTEPATYPOU TEXHUYECKON JIUTEPATYPY

JUTEPaTypoid




ITK-5 3HaHHE CIIOCOOHOCTH 45-64
CIIOCOOHOCTH Ha3HauYCHMHE, Ha3HAuYCHMHE, XapaKTepu30BaTh
paccUYHMTHIBATh 0051aCcTh 0051aCcTh 001aCcTh
MIPOU3BOJICTBEHH MIPUMCHCHUS, MIPUMEHE-HUS, MIPUMCHEHUS,
ple¢ MOIIHOCTH M | 3HAET KJIACCH-(PUKAIUIO KJIACCU(PUKALINIO | KJIACCH(PHUKAITUIO
3¢ (HEeKTUBHOCTH (TIOpOTOB | COBPEMEH-HBIX COBPEMEHHBIX COBPEMEHHBIX
padoThI BIH anmnaparoB B | ammaparoB B arrma-paToB B
TEXHOJOTHYECKOT | YPOBEHB) | OTACIBHBIX OT/ENb-HBIX OTACIbHBIX
0 o0opyoBaHus, TEXHOJOTH-YECKUX | TEXHOJIOIH- TEXHOJOIMYECKHUX
OIICHUBATh u mporeccax YECKHUX mporeccax
IUIAHUPOBATh OMOTEXHOJIOTHHU poreccax OHMOTEXHOJIOTHHU
BHEJPCHUE OMOTEXHOJIOTUHU
WHHOBAIMI B BEIGHPATS YMEHHUE BBIOMPATH | CIIOCOOHOCTH 65-84
MIPOU3BOJICTBO ONTUMAJIBHBIE BEIOHpATH
ONTHUMAJIb-HBIE
TEXHOJOTHYECKHE | ONTHUMAJIbHbIE
yMeeT TEXHOJOTHYECKHUE
(npoaBH | pexumsi 4 | PEAIMBI U | TEXHOJIOTHYECKHUE
. HanOoJce PEKHUMBI u
HYTBI) | Haubomee
paLHOHATbHbIC palroHaIbHBIC HauOosee
THUIIBI AIIIAPATOB | PallMOHATIbHBIC
THUIIBI IIIAPaTOB
THIIBI ANapaToB
BIIAJICHUE CIIOCOOHOCTH 85-100
METOIaMH METOJaMH HCIIOJIb30BaTh
MPOCTBIX PACUYETOB | MPOCTHIX METO/IbI MMPOCTHIX
BJIAJIEET
(BbICOKH rapamMeTpoB pacdeToB pacdeToB
i) OMOTEXHOJIOTHYECK | IMapaMeTpOB apaMeTpoB
WX TPOIECCOB U | OMOTEXHOJOTHYEC | OMOTEXHOJIOTHYECK
o0opynoBaHus KHUX TPOIECCOB M | UX MPOLIECCOB U
0o0opyioBaHus 000pyOBaHus
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 | pa3JIM4YHOrO TUTIA | WCCIICAOBAHUS;
€ro ONEepaTUBHOE | bIU IIUX TTPOU3BOJICTB CIIOCOOHOCTH
IUIAHUPOBAHUE W | YPOBEHB) | HA IT.O.II. MIEPEYUCITUTD U
obecrneucHUe Pa3IUYHOTO THITA PacKpBITh CYTh
HaJIeKHOCTH pacueToB, KOTOPhIC
TEXHOJOTHUECKUX W3YYUIT U OCBOMII
MPOIIECCOB OakanaBp
IIPOU3BOJICTBA OneparuBHO Ymenune CrniocoOHOCTB 65-84
NPOAYKIHH IJIAHUPOBATh U CBSI3bIBATh pabotats ¢ H/I,
[IATAHUA, obecneunBaTh texHoaorunueckue | CHull,
CITOCOOBI HaJIEKHOCTh ITPOIIECCHI C KaTajgoraMu
paIoHaIbHOTO ng:ITLBH TEXHOJOTHYECKUX | JIBHKCHHUEM obopynoBaHus
HCIIOJIE30BAHMS HyTH) MIPOIIECCOB ITIOTOKOB B I1.0.11.
CBIPBEBBIX, MPOU3BOJICTBA MIPOU3BOJICTBEHHO
HEPTEeTHYCCKUX MPOAYKITUH M TIpoIiecce
U JpYrux BHUOB 00IIECTBEHHOI'0
pecypcoB MMUTaHUS




HNucrpymentamu, | CtocoOHOCTH 85-
METOZaMHU 0eryio ¥ TOYHO 100
parroHaIBLHOTO PUMEHSTh
UCIIOJIb30BaHUS TEPMUHOJOTHUECKU
CBIPBEBBIX, ¥ anmapar
SHEPreTHUYECKUX | IPEIMETHOU
Coocobamu U APYTHX BHJIOB oOnactu
panroHaIBLHOTO PECypCOB I1.0.11. UCCJICIOBAHHS B
prageer | FCHOVIB30BaHKA pa3IMYHOTO THIIA | YCTHBIX OTBETaX Ha
CBIPBEBBIX, BOTIPOCHI U B
(BBICOKH
i) HEPreTUYCCKUX U MUCHMEHHBIX
JPYTUX BUJIOB paborax,
PECypCoB I1.0.11. CHOCOOHOCTh
Pa3IUYHOrO TUIIA IPOBOTUTH
CaMOCTOSITEIILHBIC
UCCIICIOBAHUS U
NPECTaBIIATh UX
pe3yJIbTaThl HA
oOcyxeHue Ha
CeMHUHapax.
I1K-33 3HaHHE OCHOB Crioco6HOCTh 45-64
TOTOBHOCTb BECTH OCHOBBI BEJICHUS BEJICHUS PacKpBITh CYTh
MIEPErOBOPBI S - MIEPEroBOPOB C TIEPErOBOPOB C MPOEKTOB 1.0.11.;-
MIPOCKTHBIMU (oporos MIPOCKTHBIMU POCKTHBIMH CIOCOOHOCTh
OPraHM3AIMAMU U | - OpraHu3alsIMK U | OpraHu3alMsIMyA U | 000CHOBATh
MOCTaBIIUKAMU ypoBeHb) MOCTaBIIUKAMU MMOCTaBIIUKAMU pe3ybTaThI
TEXHOJIOTUYECKOT TEXHOJIOTUYECKOTO | TEXHOJIOTHYECKOT | pacyeToB
0 00opynoBaHusl, o0opyoBaHus 0 000py/IOBaHMS | TEXHOJIOTHYECKOTO
OLICHUBATh 000pyI0BaHUs
Pe3yabTATHI Ymenne CriocoOHOCTh 65-84
MIPOCKTHUPOBAHUS NPECTaBUTh 00OCHOBBIBATh U
MPEIPUATHS Pe3yabTATHI IPUMEHSTh
MUTAHUS MAaJIOTO NPOCKTHPOBAHUS | TIOJYYCHHBIC
ousHeca Ha OLCHHUBATD MPEIIPUATHIA pe3yIbTATHI IPH
CTaJUH MPOEKTa pe3yIbTATEI UTaHUS, POEKTUPOBAHUU
yMmeer HPOCKTUPOBAHUA COCTaBIISITh TPEITPHSITHIA
(MpOZBY | IPENPUATHS TEXHUYECKOE 00IIECTBEHHOT'O
HYTbIN) NHUTaRUA MaJIOro 3aJaHue Ha [MATAHUS
Ou3Heca Ha CTaluu IPOEKTHPOBAHHE
IIPOCKTA TIPEATTPUATHS
MUTAHUS MAJIOTO
OusHeca
Bnanenue o CnocoOHOCTB 85-100
OILICHKE CTaaui chopMyIUpOBaThH
HaBbikamu 1o TOTOBHOCTHU 3ajIaHue;
BJIAJICET | OLCHKE CTAHiA MPOEKTOB I1.0.11. CIOCOOHOCTh
(BBICOKH | TOTOBHOCTH pa3IMYHOrO THIIA, | IIPOBOIAMTH
i) MPOEKTOB T1.0.11. HaBBIKAMH TIO CaMOCTOSITEITLHO
pa3IMYHOTO THUIIA | BBISBJICHHIO HEOOXOIUMBIC
JOCTOWHCTB U pacyeTsl u
HEJIOCTaTKOB NPEJICTABIISTh UX




KOMITOHOBOYHBIX | pPe3yJbTaThl HA
pereHuit oOcyxeHue Ha
Pa3IUYHOrO TUIIA | IPH 3aIUTe
I.0.11 MPaKTHYECKIX
pabor, Ha
CeMUHapax.

MeToauueckue PEKOMEHIANUN, OIIPCACTAIOININEC MPOHEAYPHI OIICHUBAHUS
Pe3yJabTaTOB OCBOCHHUA TUCHHUILJINHDBI

TeKymaﬂ arrecranus CTyA€HTOB

Tekymas arrecranusi CTyI€HTOB 1o Aucuuiuinae «IIpomeccel u anmaparsl
OMOTEXHOJIOTUMY) TMPOBOJUTCS B COOTBETCTBUU C JIOKAJBHBIMU HOPMATHUBHBIMU
aktamu [IBOY u sBasiercs obs3arenbHol. Tekyiias artectaus Mo JUCIUILIMHE
«IIponeccel W anmapatbl OMOTEXHOJOTHUW» MPOBOAUTCS B (OopMe KOHTPOIBHBIX
MepONpusTUN (3alUThl jJabopaTopHOl paboThl, pedepara, TECTUPOBAHHUSA) IO
OLICHMBAHUIO (DAKTUYECKUX PE3YyJbTATOB OOYUEHHS CTYAEHTOB M OCYILECTBIIACTCA
BelyIUM mpernoaaBaTesieM. OObeKTaMH OIEHUBAHUS BBICTYIIAIOT:

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

- CTETICHb YCBOEHUSI TEOPETUUECKUX 3HAHUM;

- YPOBEHb OBJIAJICHUSI MPAKTUYECKUMH YMEHUSMH M HaBbBIKAMHU IO BCEM
BUJIaM y4eOHOM palboThI;

PE3yNbTaThl CAMOCTOSTEILHON PaOOTHI.

[To xaxxgomy OOBEKTY JaeTcCsi XapaKTepUCTHUKA TPOIEAYp OIICHHUBAHUS B
MPUBSI3KE K UCTIOJIb3yEMbIM OLICHOUHBIM CPEJICTBAM.

[Tpu peanuzaiuu 06pa3oBaTEIBHON MPOTPAMMBI UCIIOJIB3YIOTCS CIIEAYIOIIHE
BUJIBI U (DOPMBI TEKYIIEH aTTeCTAINU:

IIP 1- TecT;

[1P 4 — pedepar;

ITP 6- mpakTH4eckue paboThI.




OueHouHbIEe CpeACTBA ISl TEKYIIEH aTTecTAlNU

TecToBBIE 3a]aHUA

BAPHAHT 1

1. TIpoueccom U3MeNbUYCHUS HA3bIBACTCS:

a) MPOIIECC Pa3NeICHUs] TBEPIBIX TEN HA YacTH TOJ JCUCTBHEM MEXAaHMYECKHX CHJI HJIH
TEIIa;

0) mpugaHue TBEPAOMY TEITy ONpeeIeHHON (HOPMBI;

B) TpoIlecCc U3MEHEHHs (POPMBI TBEPIOTO TeJa MpH JAehopMarium.

2. Tlepeuncnure THIIBI IpOOICHHS B 3aBUCUMOCTH OT pa3Mepa KyCKOB.
a) KpyIHOe, Cpe/iHee, MEJIKOE;

0) KpynHoe, cpeiHee, MEJIKOE, TOHKOE, KOJIJIOUTHBINA pa3Mo;

B) KPYITHOE, MEIIKO€, KOJUIOUHOE JpOOIIeHHE.

3. Uemy paBHa 1oJie3Hasi paboTa B mporiecce ApoosieHus?

a) cymMme pa0oThl, 3arpaunmBaeMoi Ha JedopManuio W paboOThl 3aTpadyuBaeMoOil Ha
00pa3oBaHUe HOBOW TTOBEPXHOCTH;

0) cooTBeTCTBYET paboTe 3aTpadyrBacMoi Ha JaeopMaImio TBEpIOTo Tea,

B) COOTBETCTBYET paboTe, 3aTpaunBaeMoll Ha 00pa30BaHNE HOBBIX MIOBEPXHOCTEH.

4. Kakoii nmpotiecc noyryuyus Ha3BaHUe «Ipo0sieHue»?

a) YMEHBIICHNE KyCKa U TIPUIaHUE eMy OTpeIeTIeHHON (popMBr,

0) npuaaHue KycKy onpeaeseHHON (GOopMBbI;

B) YMEHBIICHHE pa3Mepa KycKa TBEp/AOro Tela, 0e3 NpuaaHus eMy onpeaeaeHHOU GopMbl.

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

0) HEmpepBHIBHOI'O CTAI[MOHAPHOIO MTPOLIECcCa;

B) NMEPHOANYECKOI0 HECTAI[MIOHAPHOTO MpoIlecca.

6. JlaiiTe onpeneneHue npoueccy Teronepesayn:

a) CIIOKHBIN MpolLIecC MPU HENMOCPEACTBEHHOM KOHTAKTE TEIJIOHOCUTENEH;

0) CIIOKHBIN TETJIO0OMEH MEX1y TBEP/IOH MOBEPXHOCTHIO U OKpYXKAIOIIeH cpeaoi;

B) CIOXHBIA IpollecC TMEepeHoca TeIIOThl MeXAY JBYMsI TOJBHMXKHBIMU CpEIaMU,
pa3IeJICHHBIMU TBEPAON ITOBEPXHOCTHIO

7.Kakue TennooOMeHHbIE armnapaThl HOTYYHIN Ha3BaHUE KOKYXOTPYOHBIX?

a) anmaparbl, UMEIOIINe ABOWHBIC IIHIMHIPUYECKIE, CPEPUICCKUE HITH TNIOCKAE CTEHKH;
0) MHOTOTPYOHBIH TEMII000MEHHHK, B KOTOPOM ITy4OK TPYO MOMEIEH B LIUIHHID;

B) BHJI 3MEEBHKA, TOTPYKEHHBIN B COCYJI C KHIKOCTBIO.

8./laiite ompeelieHne KOHBEKTUBHOMY TEIUIOOOMEHY (TEIUIOOTIave):

a) TeTJI000MEH MKy IBYMs TTOJIBHXKHBIMH CpEJlaMu;

0) CITOXKHBIN TEMJI000MEH MEX Iy TBEPAOU MOBEPXHOCTHIO TEIa M OKPYKAIOIIEH Cpeoi;

B) CJOXHBIH TEIUIOOOMEH MEXIy ABYMS MOIBIKHBIMU CpPeJaMU TPU HAJMYUU TBEPIOH
pa3AeISIoNIe NEPErOpOaKH.

9.0cHOBHOE ypaBHEHHE TeIUI00TAaun HproToHa-Puxmana umeeT BU:



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

10. Haiite pusmueckuii cMmpicn koadduimenty Temonepenaun (K).

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

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

B) KOJINYECTBO TEIUIOTHI, IPOXOAAIICE Yepe3 eAMHHILY TOBEPXHOCTH B SAMHUILY BPEMEHH.

11. 3anummMTe OCHOBHOE YPaBHEHHE CIIOKHOTO MPOIIecca TeIIoNepeIayn.
a) Q=qF, Br;

6) g = Q/F, Br;

B) Q = K-F-At, B

12.Kakwue nporecchl MoMyYHiIi Ha3BaHHE MacCOOOMEHHBIX MPOLIECCOB?

a) TPOLECCHI, CBSI3aHHBIC C yJAJICHWEM BJArd W3 TBEPABIX, XHUIKUX HJIH Ta3000pa3HbIX
BEILIECTB;

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

B) IIPOIIECCHI, CBA3aHHBIEC C KOH/ICHCAIEH TTapOB OT/AEIBHBIX BEIIECTB.

13.Kaxkoii nmpouecc monyuni Ha3BaHUE — aAcopOLus?

a) U3BJICUCHUE U3 TBEP/BIX WIN KHUIKUX BEIIECTB OTACIbHBIX KOMIIOHCHTOB;

0) mepexo/1 BeliecTBa U3 TBEPJOro COCTOSHUS B KHUAKYIO UIIH ra3000pa3Hyo Gpopmy;

B) M30MpaTeIIbHOE IMOTJIONIEHUE Ta30B, MMApOB WJIH PACTBOPUMBIX B JKHJIKOCTH BEIISCTB Ha
MOBEPXHOCTH pazzena (a3 win B 00beMe Mop TBEPAOTo Tela.

14.JTaiiTe onpenenenue mpoieccy — abcopOorus.

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

B) IMOTJIOIICHHUE Ia30B UJIU MMApOB MOPUCTBIMU MAaTCpUaJIaMU.

15.JlaiiTe onpeaeneHne MpoIeccy CyIIKu:

a) U3BJICUEHHUE BIIary U3 TBEPAbIX MaTepHAJIOB;

0) U3BJIEUEHHE BJIark U3 ra3000pa3HbIX U KUIKUX CPET;

B) yJaJIEHUE BJIard U3 BIAXXKHBIX TBEPJBIX, )KUIKUX M MACTOOOpPA3HBIX MaTepPHAJIOB IyTEM €e
UCTIAPCHHUSI.

16.Ha3oBwuTe 3Tansl Cynika MaTepraa.

a) MEepEMEILEHUE BJIard K Hapy>KHOM MOBEPXHOCTH MaTepHalla, UCIIAPEHUE B OKPY>KAIOILYIO
cpeny;

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

B) IepeMelIeHHe BJIard K HApYXKHOH IOBEPXHOCTH MaTepuana, mapooOpa3oBaHue,
IIepeMEIICHHE Mapa OT HapY»KHOU MOBEPXHOCTH B OKPYXKAIOIIUN BO3/1yX.

17.Kakas TeXHOJIOTHYECKAsi cCXeMa MacCOOOMEHHOTO arnmapara HanboJiee BpIroiHa?
a) NpsIMOTOYHAS;

0) MPOTUBOTOYHAS,

B) C MONEPEYHBIM TOKOM KOMITOHEHTOB.



BAPUAHT 2

1. Kakoii mpoiiecc u3mMenb4eHus MoJydrnsl Ha3BaHUE «Pe3aHue»?

a) YMEHBIIICHHUE pa3Mepa KycKa IpH IpOoOJICHUN;

0) nmpugaHue KycKy OmnpeeIeHHON (GOpPMBI;

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

2. Kakue BBl po0IeHUs OCYIIECTBISIOT MOJIOTKOBBIE TPOOUIIKHU?
a) KPYIHOE U CpeliHee IpOoOJICHHE;

0) TOHKOE U KOJUTOUAHOE JApo0ieHue;

B) CpelIHEEe, MEJIKOe U TOHKOE IpobJieHre

3. Jlaiite onpeienieHre XapakTepUCTHKE TPoIecca IpoOIeHUs — CTEIeHH qPOOIeHHS i
. D
a)i= PR rae D — pa3mep kycka o apobGuenus, M; d — pa3mep Kycka mocie IpoOiaeHus, M

6)i=d
B)i=D

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

B) TIBLJIb, IBIM U TyMaH.

5.Uto Ha3bIBaeTCs TEMIIO0OMEHOM?

a) CaMOMPOU3BOJIBHBIA HEOOPATUMBI MpoIIecC EPEHOCa TEIJIOTHI B IPOCTPAHCTBE;
0) MmepeHoC TETUIOThHI B TEMIIEPATYPHOM II0JIE;

B) OOMEH TETJIOBOM YHEPTHEH MEXKY TeTaMH.

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

a) MOBEPXHOCTHOTO THIA U CMECUTENHHOTO THIIA;

0) pekyrepaTUBHbIE U pereHepaTUBHBIE allaparhl;

B) PEKYIEPATUBHBIE U CMECUTEIHHOTO TUTIA.

7.laiiTe omnpesenieHue MOHATUS TEMIIEPATYPHOTO TOJIS.

a) COBOKYITHOE€ 3Ha4yeHHE TemIepaTyp B JaHHBII MOMEHT BPEMEHH B H3Yy4aeMOM
MPOCTPAHCTBE;

0) MPOCTPaHCTBO, 3aHMMAEMOE HarPEThIM TEJIOM M OKPYKAIOIIEH CPeIoit;

B) COBOKYITHOCTb TEMIIEPATYP HA MIOBEPXHOCTH TBEPJOTO TEJNA.

8.HazoBute anmeMeHTapHbIe, MPOCTHIE CIIOCOOBI IEPEHOCA TEIJIOBOM YHEPTHHU:
a) TETJIONPOBOHOCTh, KOHBEKIINS, TEIUIOOTa4a;

0) KOHBEKTHBHBIN TETNIOOOMEH, TEIUIONepeaya;

B) TEIJIONPOBOIHOCTh, KOHBEKIIMSI, N3ITy4yeHHE (JIyYUCTHIN TEII000MEH)

9.JlafiTe pu3MUECKHUIT CMBICIT TEMIIEpaTYpPHOMY HAIoOpy B MPOIECCE TETUIOOT/AaUH.
a) MOoJIyCyMMa TEMIIEPATYP KUAKOCTU Ha BXOJE U BBIXOJE U3 KaHAJA;

0) pa3HOCTh TEMITEpaTyp MEKIY TEMIIEPATypPOl CTEHKH M OKPY)KaroIIeH Cpenoi;
B) pa3HMIIA TEMIEPATYP KHUAKOCTU Ha BXOJE U BBIXOJE U3 KaHAJA.



10. MaiiTe pusnueckuii cMpIca KOA(PUITHMEHTY TETIOOTAAYH (0).

a) KOJIMYECTBO TEIIOTHI, TPOXOJIAIIEe Yepe3 eANHUILY TOBEPXHOCTH;

0) KOJIMYECTBO TEILIOTHI, IPOXOIALIEE B €UHUIY BDEMEHH;

B) KOJIMYECTBO TEIUIOTHI, IMPOXOJAIIEe Yepe3 €AWHUIY MOBEPXHOCTH Tela, B EIUHHILY
BpPEMEHHU, [IPH Pa3HOCTH TEMIIEPATYPHI B OJIUH TPATYC.

11. Yro takoe Tepmoauddy3usi?

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

B) IEpPEMEIICHUE BJIATH O] BO3ICHCTBUEM I'PAINCHTA TEMIIEPATYPHI.

12.Ha3oBuTe nepuo/ibl CKOPOCTH CYIIKH.

a) NepuoJ IOCTOSIHHON CKOPOCTH B IEPUO/ I1aAI0ILEN CKOPOCTH;

0) nepuo/ najgaroei CKOpoCTH B EPUOJT IOCTOSHHONW CKOPOCTH;

B) [IEPUOJ] BO3PACTAOLIECH CKOPOCTHU B NIEPUO/T YOBIBAIOIIEH CKOPOCTH.

13.B ueM 3akimrodaercs SBICHUE IICEBIO0KIDKEHUA?

a) B pacIUIaBICHUU TBEPBIX MPOAYKTOB;

0) B ypaBHOBCIIMBAHHH BECa CHITYYUX IMPOJYKTOB JIOOOBHIM COMPOTHBIICHUEM TCUCHHUIO
BO3/yXa uepe3 X CIOH;

B) B CMEIIMBAHUH CHIITYYHX MPOTYKTOB C )KHIAKOCTHIO.

14.HazoBuTe 0COOCHHOCTH MPOTEKAHUS MPOIIECcCa CYITKH.

a) MpoILIeCC CYIIKU MPOTEKAET MPU MOCTOSHHOM TEIIOCOIePKaHUN;

0) B mpoIiecce CyIIKH TeMIeparypa 0CTaeTCsl BEJIMYMHON MTOCTOSTHHOM;

B) MPOIIECC CYIIKH MPOTEKAET MPH MOCTOSTHHON OTHOCUTEIHLHON BIAXKHOCTH.

15.Yto Takoe «bapOoTax»?

a) TeUCHUE KUJIKOCTH Yepe3 HACAJIKY,

0) TeueHue ra3a yepes3 KUJIKOCTh;

B) TEYCHHUE KUAKOCTH Yepe3 MOPUCTHIE TTACTHHBI.

16.Kaxoii ammapat Ha3bIBalOT CKpyOOepom?

a) KOJIOHHY C BOJISIHBIMM HacaJIKaMH;

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

17.Yem otnuuaetcs agcobuus ot abcopommu?

a) aIco0IUs TPOUCXOIUT HA IIOBEPXHOCTH COPOCHTA,
0) azcoO1us MPOUCXOANT BO BCeM 00beMe COpOEeHTa;
B) a0copOIusl MPOUCXOAUT HA TIOBEPXHOCTH COPOEHTA.

IIpumepHas TemaTuka pedepaTuBHbIX padoT

o JTUCIMIIIMHE «Hpoueccm H anmnmapartbl OMOTEXHOJIOT I

1. Ycropuss BO3HUKHOBEHUSS W  (OPMHUPOBAHUS  OHUOTEXHOJOTUYECKUX

MpoucCCOB U aIllIapaToOB.



. ObopynoBanue 1jisi OMOTEXHOJIOTHIECKUX TIPOU3BOJICTB.

. OcHOBBI MeMOpaHHOW TeXHOJIOTHH. MeMOpaHHBIC ammapaThl.

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

. OcHOBBI  Temonepenayd.  YCTPOMCTBO M MNPUHOUN  ACHCTBUS
TEIMJI000MEHHBIX aIllapaToB.

. BelnmapuBanue. Buabl 1 yCTpOWCTBO BBIIAPHBIX YCTAHOBOK.

. MeTroasbl SKCTpakuuu. AmnmnapaTsl Jjsl SKCTPAKIUH.

. Kpucramnuzauus u pactsopenre. CrocoObl KpUCTALIU3ALMH. Y CTPOHCTBO
Y IPUHIIN IeWCTBUS KPUCTAILTU3ALIMH.

. CopOunonnsie mporeccel.  AOcopOepsl U ajncopOepbl — YCTPOMCTBO U

IIPUHLINI IEVCTBUS.

10.Cymika. YcTpoHCTBO M NPUHIIMIT PAOOTHI CYITHIIOK.

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

bepmeHTauu.

12. [Tacrepuzanuss u crepwmsanus. OOopynoBaHue ISl MacTEPHU3ALMH U

CTEPUIN3ALIMYI — YCTPOMCTBO U MPUHIIUIT PAOOTHI.

Kpurepuu ouenku (pedeparos, B TOM YK c/ie BHINOJHEHHBIX B (popme
npe3eHTanmi):

100-86 OanaoB: BBICTABISETCS CTYACHTY, €CIU CTYIEHT BBIPA3UJ CBOE

MHEHHE TI0 C(QOpPMYIUPOBAHHON mMpoOJieMe, apryMEHTUPOBAI €ro, TOYHO

OonpeacianuB €€ COACPIKAHNEC U COCTABJIATIOIIHC. HpI/IBC)ICHBI JaHHBIC OTCUYECTBCHHOM

1 3apyO0eKHOM JIUTEpaTyphl, CTATUCTHYECKHUE CBEACHUS, HHGOPMAIIHsI HOPMATUBHO

npaBoBoro xapakrepa. CTyJIeHT 3HaeT W BIJIAJICET HABBIKOM CaMOCTOSITEIbHON

HCCH@HOB&TGHBCKOﬁ pa6OTBI o TEMEC HCCICAOBAHUA; MCTOJAMHU H IIpUCMaMHU

aHalln3a TEOPETUYECKUX W/MIM TPAKTHUYECKUX AaCMEeKTOB H3ydyaeMou 0O0JacTu.



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

85-76 - OamnoB - paboTa XapaKTEepPU3YyeTCS CMBICIOBON II€JIBHOCTBIO,
CBSI3HOCTBIO U MOCJIE0BATEIbHOCTBIO U3TIOKEHUS; OMYIIEeHO He Oonee 1 ommlku
npu OOBSICHEHHWH CMBICHA WM CcojAepxaHus MpoOieMbl. [ns aprymeHTanuu
PUBOJSITCS JTAaHHBIE OTE€UYECTBEHHBIX u 3apyOeKHbIX aBTOPOB.
[TpoieMOHCTPUPOBAHEI HCCICAOBATEILCKUE YMEHHSI W HaBbIKA. DaKTHYECKUX
OIIMOOK, CBSI3aHHBIX C IMOHMMAaHHWEM TpoOsiemMbl, HeT. JlomylieHbl OJHa-IBE
omuOKku B 0hOopMIIEHUU PabOThHI

75-61 OGamn - CTYyIEHT MPOBOAUT JOCTATOUYHO CAMOCTOSITEIBHBIN aHallu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIAIONIMX MPOOJIEMbl; TOHUMAET 0a30BbIC
OCHOBBI M TEOPETHYECKOE OOOCHOBaHHME BbIOpaHHOW TeMbl. IlpuBiieueHsbI
OCHOBHBIEC HCTOYHHKH IO paccMaTpuBaeMoil Teme. JlomymieHo He 6osee 2 ommuboK
B CMBICJIE WJIH COZIEp>KaHuu npobiieMbl, opopmieHun padboTsl 60-50 6aioB - eciu
paboTa mpeAcCTaBiIseT CO0OM NepecKa3aHHbIA WM TOJHOCTHIO MEPENUCaHHbIN
UCXOJIHBIN TEKCT 6€3 KakuX Obl TO HU OBLIO KOMMEHTapHueB, aHanu3a. He packpbita
CTPYKTypa M TEOpeTHYeCKas COCTaBISIOmas TeMbl. JlomymieHo Tpu wim Oomee

TpeX OMMOOK B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOI TPOOIJIEMBI.

IIpoMe:kyTOYHAs aTTECTALUSA CTYACHTOB
[IpomexyTouHas arrectamus CTYIEHTOB 10 mucuuiuiiHe «lIpoueccel u
anmapaTtbl OMOTEXHOJIOTMHM» TMPOBOJUTCS B COOTBETCTBUU C JIOKAJbHBIMU
HOpMaTUBHBIMH akTamu JIBDY wu saBmsercs oOs3atenbHOU. I[Ipomexyrodnas
aTTeCcTaIisl OCYIIECTBIsieTcs B (opMme 3auera B 5 CEeMECTpe W TPOBOJUTCS B

YCTHOU (popMe C UCTIOTB30BaHUEM OUJIETOB.

OueHovHbIE CPeACTBA AJS POMEKYTOYHON aTTeCTANMHU

BOITPOCHI IJIA ITOAT'OTOBKH K 9K3AMEHY



o JUCIMIIIMHE «l'[poueccm H annaparbl OMOTEXHOJIOT I

1. CpopmynupyiiTe 3aKOH COXpAHEHHUSI MACChl U DHEPTHUU.

2. 3axoHbl paBHOBecus cuctembl: npuniun Jle-1llarense u mpasuno ['u60ca.

3. llpuHuun  JBWXKYyImIEW  CUibl T8 TEIUIOBBIX,  MacCOOOMEHHBIX,
TUIPOIMHAMUYECKUX MPOIIECCOB.

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

5. ChopmynupyiiTe 3agaud W KPUTEPUU ONTUMH3ALUUU TEXHOJIOTHYECKOTO
nporecca.

6. [lousarue o mogobun BenuuuH. [lepBas u BTopas TeopeMbl O00us.

7. PexxuMbl ABMKEHUS KUIAKOCTH, (PAKTOPHI, ONPEACIISIONINE BUI IBIKCHHUS.

8. Buabl u XapakTepucTuKa JIUCIEPCHBIX CUCTEM.

9. OcHOBBI TIpoIIECcCa MMEPEMENINBAHNS, TUIIBI MEXaHUYECKUX MEIIANIOK.
10.0OtcTanBanue KUAKOCTH MO ACHCTBHEM TPAaBUTAIMOHHOTO MOJs. OTCTOMHUKA
— IPUHIIUI ISUCTBUS, KiacCUpUKAIIHS.

11.OcHOBBI OCaXKICHUS MO ICUCTBUEM LIEHTPOOECKHBIX CHIL.

12.®uznueckas ocHoBa (GUIBTPOBaHUS, (DAKTOPHI, BIUSIONIME HA MPOIIECC, BUIBI
bunbTpOBaHMUS.

13.060pynoBanue st mporiecca (QUIBTPOBAHUS — YCTPONCTBO M MPUHIIHI
JeNcTBUS (HA IPUMEDE).

14.0OcHoBBI nponiecca nepeMernBaHusl.

15.Crioco6bl iepemMenmBaHus U anmnaparsl, IpUMEHSIEMbIE JIJIs1 IepeMEITMBaHUSI.
16. MemOpaHHbBIE METOIbI PA3ACICHUS KUTKUX CUCTEM.

17.CymHocTh npoliecca 00paTHOTO 0CMOca.

18. Anmapatsl 1)1 MPOBEACHUSI MEMOPAHHBIX TPOIECCOB.

19. PazHoBUIHOCTH MpoOIEecca U3MENbUEHUS: IPOOJICHUE, pe3aHue.

20.Knacchl 1 criocoObl U3METbYEHUs, OCHOBHBIC XapaKTEPUCTUKH TIpoIecca.
21.YcTpoiicTBO, MPUHILIMIT JEHCTBHS, 001IMe TPeOOBaHUS U OCHOBHBIE pPAaCUETHBIC

XapaKTEPUCTUKHU TPOOUIIOK.



22.CopTtupoBaHHe MO pa3MepaMm 4YacTull (IpoceuBaHue): (u3NYecKas CYIIHOCTb

nporecca. Knaccudukanus cut, OCHOBHBIC pacueTHBIE XapaKTEPUCTUKH.

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

U IITaMIOBKa, COOCTBEHHO IIPECCOBAaHHWE M OpPUKETUPOBAHHE, OIKCTPY3H,

OCHOBHBIE XapaKTEPUCTUKH MpoOIiecca.

24. OcoOEHHOCTH TPOLECCOB TEIUIOOTAAUYM U TEIUIONEepeaaun B amnmaparax

MULIEBBIX MPOU3BOCTB.

25. OCHOBHBIE PAaCUETHBIE YPABHEHMS IMPOLIECCOB MEPEHOCA TEIIOBOW HHEPIHMU:

TEIJIONPOBOJAHOCTH, KOHBEKIUH, U3TyUEHUs, TEIVIOOTAAUN U TEIUIONEPEAAUN.

26. OmpeneneHue pacUYETHBIX TEMIEPATyp TEIUIOCUCTEMBI W TEMIIEPAaTypHOTO

Hamopa.

27. Knaccudpukanuus, KOHCTPYKIIMH, MPHHIMUI JCHCTBUS TETUIOOOMEHHBIX

anmnapaTos.

28. OCHOBBI TEIUIOBOTO pacyeTa TeI00OMEHHUKOB IOBEPXHOCTHOTO TUIIA.

29. OcHoBsl Macconepeaaun. Kimaccuduxarmst MaccooOMEHHBIX MPOIECCOB.

30. OcHoBHBIE ypaBHEHUsI Macconepenaur. OCHOBHbIE 3aKOHBI Maccolepeaayu:

3akoH Puka u OCHOBHOM 3aK0H MaccooTAauu Lllykapesa.

31. CymHocTs mporecca afcopOruu. Buasl ancopOEHTOB H  OCHOBHBIC

TpeOOBaHUS NPEAbSBISIEMbIC K HUM.

32. Knaccudukamus aacopOepoB, KOHCTPYKIHMS W TPUHIUIN JeWCTBHSA (Ha

npuMepe).

33. OcHoBbl npotiecca adbcopOuuu. Buabsl abcopOepos.

34. Oco0eHHOCTH MpolEecca CYIIKH, MaTepUaIbHbIe U TEIJIOBbIE OANAHCHI CYILIKH.

35. Krnaccudukanus mpouecca Cyku, OCHOBHbIE THIIBI CYITHIIOK.

36. OcHoBbI Mpoliecca BbiltapuBanus. CrocoObl BEITAPUBAHUS.

37. YCTpOMCTBO M MPUHIIUII JCHCTBUS BBITIAPHBIX AIllIapaToB.

38. ®depmenranus. O6opynoBaHue ajs HepMeHTAINH.

39. Tlactepuzanus u crepunuzanus. Annaparsl Ui IPOBEACHUS MACTEPU3aALUU U
CTEPUIIU3ALIH.

40. Motika o00py10BaHMS, KaK OMOXUMHUYECKUM MPOIIecC.



KpnTeplm BBICTABJICHHUA OLHCHKHA CTYACHTY Ha 9K3aMECHE 110 TUCHMUIIJIMHE

«IIpouecchbl u annapaTbl 0MOTEXHOJIOT MU

Bamer Orenka TpeboBauus kK cHOPMUPOBAHHBIM KOMITCTCHIINSM
(pefiTuHTOBAs 3ageTa/
OIICHKA) JK3aMeHa
(crapmapTHas)
100-85 «3a4TeHO»/ O1meHKa «OTIUYHOY» BBICTABISETCS CTYACHTY, €CIH OH TIyOOKO H
«OTIINYHOY NPOYHO  YCBOMJ  INIPOTPAaMMHBIA  MaTepual, HCYepIIbIBaroLIe,
TIOCJIEI0BATENIFHO, YE€TKO W JIOTMUYECKH CTPOWHO €ro M3jaraer, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MHPAKTHKOHM, CBOOOJHO CHpaBisieTcs C
3aJa4yaMy, BONPOCAaMH M JAPYTMMH BHWJIaM{ TNPUMEHEHHs 3HaHUM,
IIPUYEM HE 3aTPyIHSAETCS C OTBETOM IIPM BUAOU3MEHEHUU 3aJaHUil,
UCIIOJNIb3YEeT B OTBETE MaTepHal MOHOTpapHIECKOM
JIUTEPATYPBI, IPABUILHO 0OOCHOBBIBAET NMPHUHSTOE PEIICHHE, BIIaeeT
Pa3HOCTOPOHHUMH HaBBIKAMH U IPHEMaMH BBIIOJHEHHS
a00paTOPHBIX paboT.
84-75 «3a4TeHO»/ OmueHKa «XOpOUIO» BBICTABISIETCS CTYICHTY, €CIH OH TBEPAO 3HAET
«XOpOILO» Marepuan, TPpaMOTHO W MO CYIIECTBY H3JlaraeT ero, He IOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, HPABUIBHO
NPUMEHSCT TEOPETUUSCKUE ITOJIOKEHHUS NPH PELICHHH IPAKTHYCCKUX
BOIIPOCOB W 3ajay, BlajeeT HEOOXOIMMBIMU HaBBIKAMH U MPUEMaMHU
HUX BBITTOJTHCHUS
74-61 «3a4TeHOY/ O1eHKa «yIOBIETBOPUTEIHHO» BBICTABIACTCS CTYJICHTY, €CIH OH
«yIIOBJICTBOPHUTEIILHO» | UMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepHaia, HO HE YCBOWI €ro
JieTalieif, JIOMyCcKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBHJIbHBIC
(OpMYIHPOBKH, HApYIICHUS JIOTHYECKOH IOCIIEI0BATEIbHOCTH B
H3JIOKCHUN MPOrpaMMHOI0 MaTe€puajia, HUCIBITBIBACT 3aTPYyAHCHUA
TP BBITIOJTHEHUH
NPaKTHYECKUX padoT.
60-0 «HE 324TEHO/ OueHKa «HEYyOBJIETBOPHUTEIILHO» BBICTABISIETCS CTYAEHTY, KOTOPBIH

«HCYAOBJICTBOPUTCIBHO»

HE 3HaeT 3HAYMTEIbHOW YacTH MPOrpaMMHOTO MaTepHalna, JOMycKaeT
CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPyTHEHUSIMA
BBINOJIHACT JIabopaTtopHble paboTel. Kak mpaBmiio, oneHKa CTaBUTCA
CTyJICHTaM, KOTOpble HE MOTYT TPOAOIDKUTH oO0ydeHHe 0e3
JIOTIOJTHUTENNBHBIX 3aHATHH 110 COOTBETCTBYIONICH TUCHUIUIMHE.

100-85 OammoB -

Kpurtepuu oueHku (YCTHBINA OTBET)

CCJIM OTBCT IIOKA3bIBACT ITPOYHBLIC 3HAHHWSA OCHOBHBIX

MPOIIECCOB U3y4aeMOM MpeAMETHOM 00JacTH, OTIMYAETCsl TITyOUHOU M TOJTHOTOM

PACKPBITHA TCMbI; BJIAACHUC TCPMUHOJIOTHUICCKUM aIlllapaTOM; YMCHHC 0OBSACHATH

CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, AeIaTh BBIBOJBI M 0000IICHHUS, 1aBaTh

APTrYMCHTUPOBAHHBIC OTBCTHI,

MPUBOANTH TMPUMEPHI; CBOOOJHOE BIAJICHUE

MOHOJIOTHYECKOM pPE€YbI0, JIOTUYHOCTbL MW IOCIACAOBATCIBHOCTL OTBCTA, YMCHHC

MPUBOJAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 001acTH.




85-76 - OamnoB - OTBET, OOHAPY>KMBAIOLIUK MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydaeMOM MPEAMETHOW 00JIaCTH, OTIANYACTCS TIIyOMHOW M TIOJHOTOU
PACKpBITHS TEMBI; BIaJICHHE TEPMUHOJIOTUYECKHUM aIlllapaToM; YMEHUE OOBSICHATD
CYIITHOCTb, SIBJICHHUM, TIPOIIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 00OOIICHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, NPHUBOJUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKON PEYbI0, JIOTUYHOCTh M IOCIEN0BAaTEIbHOCTh OTBeTa. OQHAKO
JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - Oamn - oleHUBAETCS OTBET, CBUACTEILCTBYIOIIMI B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3yyaeMOW TMpPEeIMETHOM  001acTH, OTJIWYaAIOIIUICS
HEJOCTATOYHOW TJTyOMHOM M MOJHOTOM PACKPBITUS TEMbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cHOpMUpPOBAHHBIMH HABBIKAMHM aHaju3a SIBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI U
OPUBOJUTH MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJICHUEM MOHOJIOTHYECKOM
peYbl0, JJOTHYHOCTBIO M TMOCIEI0BATEIIBHOCTHIO OTBETA. J[OMyCKaeTCss HECKOJIBKO
omKOOK B COJICP>)KaHUM OTBETA; HEYMEHHE MMPUBECTU MPUMEP PA3BUTHUS CUTYAIlUH,
MIPOBECTH CBSI3b C IPYTMMHU aCTIEKTaMu u3ydaemoit oonactu. 60-50 6aysioB - OTBET,
OOHApyXUBAIOUIMNA HE3HAHHWE TMPOIECCOB H3ydyaeMOW MPEeIMETHOU 001acTH,
OTINYAIONTUICS HETTTyOOKUM PACKPBHITUEM TEMbI; HE3HAHHNEM OCHOBHBIX BOIIPOCOB
Teopun, Hec(HOPMUPOBAHHBIMU HABBIKAMH AaHAJIM3a SBJICHUHN, TMPOIECCOB;
HEYMEHHMEM JlaBaThb apryMEHTHUPOBAHHbIC OTBETHI, CJIa0OBIM  BJaJCHUEM
MOHOJIOTUYECKON peYbl0, OTCYTCTBUEM JIOTUYHOCTA U MOCIEA0BATEIbHOCTH.
JlomyckaroTcsi cepbe3Hble OLIMOKU B COACPKAHUU OTBETA; HE3HAHWE COBPEMEHHOMN

Ipo0JIEMaTUKH U3ydaeMol 00J1acTy.



