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AHHOTALIUA
y4e0HO-METOIUYECKOTO KOMILIEKCA JUCIIUILITUHBI
«IIpouecchl U anmaparbl NUILEBBIX TPOU3BOJCTBY
Hamnpasnenue noaroroBku: 19.03.04 TexHom0rHs NPOAYKIMHU U OpraHu3aus
OOLIECTBEHHOT'O TUTAHUS
Oo0pazoBatenbHas nporpaMma: « TexHoIorus NpoAYKIMH U OpraHU3alMsl

PECTOPaHHBIX YCIyT»

Y4eOHO-METOMMUECKH KOMIUIEKC IUCHUTLINHBI «lIporecchl W ammapaTsl
MUIIEBBIX MTPOU3BOJCTBY pa3pabOTaH JUisl CTYACHTOB 2 Kypca M0 HaIlpaBICHHUIO
19.03.04 TexHonoruss NPOAYKIMU U OpraHu3aius OOIIECTBEHHOIO MHUTaHUS
npoduiib MOATOTOBKU «TEXHONOTHS MPOAYKIIMU U OpPraHU3alMs PECTOPAHHBIX
yciyr» B cooTBercTtBue ¢ TpeboBanusimu OC BO mo gaHHOMYy HampaBJieHUIO U
MOJIO’)KEHUEM 00 y4eOHO-METOANYECKUX KOMILIEKCax JTUCHUTUIAH
o0pa3oBaTeNbHBIX MPOrPAaMM  BBICIIETO MPOQPECCHOHATBHOTO  00pa30BaHUS
(yTBepkIeHo mpuka3oM u.o. pekropa [IBOY ot 04.04.2016).

Hucrunmaa «IIporeccsl ¥ anmaparbl MUIIEBBIX MPOU3BOJCTB» BXOJUT B
BapUATHUBHYIO YacTh y4eOHOTO TUIaHa.

OO01ast TpyA0EMKOCTh OCBOCHHMSI JAMCLMIUIMHBI cocTaBisieT 144  wyacos.
Y4yeOHBIM TMMJIAHOM TMPEAYCMOTPEHBI JEKIHOHHbIE 3aHsaTHss (36 4YacoB),
nabopatopubeie 3aHaTHS ( 36 dacoB), mpaktudeckue 3aHATus (18 wyacon),
caMocTosiTeNbHast paboTa cryaeHTta (27 d4ac). JlucuuiiiHa peanusyercs Ha 2
Kypce B4 cemectpe.

ConeprkaHne OUCIMILTAHBI OXBATHIBACT CIESAYIONINI KPYT BOITPOCOB:

- OCHOBBI MMPOTEKAHUS TEXHOJIOTHUYECKHUX MPOIIECCOB OMOTEXHOIOTUH;

- kjaccuduKaius, Ha3HauY€HHWE U 00JacTh NPUMEHEHHS COBPEMEHHBIX
amnmapaToB B OTACIBHBIX TEXHOJIOTHYECKUX MPOIleccax OMOTEXHOJIOTHH;

- METOJBl PAcCyYeTOB TEXHOJOTHYECKUX TMPOIECCOB U  aIIapaToB

OHOTEXHOJIOTUH,



Jucuunnmnnza «IIpoueccsl v anmapaThl MTUIIEBBIX TPOU3BOACTBY JOTHYECKU U
COJIEpKaTENbHO CBsI3aHa C TaKUMH Kypcamu, Kak «Dusuka», «OCHOBBI 001Ieil u
OpraHu4ecKo XuMumy», « OCHOBBI OMOTEXHOJIOTHI» U JP.

JucuunnuHa  HampaBieHa Ha  (opmupoBaHHe — TPOGECCHOHATBHBIX
KOMIIETEHITU .

Y4yeOHO-MeTOANUECKUI KOMIUIEKC BKJIIOYAET B ceOs:

— pabouylo mporpamMmy y4eOHOU JUCIUIUINHBL
— Y4eOHO-METOAMYECKOE  O0ECIEYEeHHE  CaMOCTOSITENbHOM  padOThI
oOyuaronuxcs (npuioxenue 1);

— (OHJI OLICHOYHBIX CPEACTB (IIPUIOKEHHUE 2).

ABTOp-COCTaBUTENb Y4€OHO-METOJUYECKOT0 KOMILJIEKCa
K.1.H., no1eHT,

T.. Tkauenko

Hupekrop Jlenapramenra

MUIIEBBIX HAYK U TEXHOJIOTHI 10.B. IIpuxoasko
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I I. PaGouasi mporpaMmMa mepecMoTpeHa Ha 3acelanum /lemapramMeHTa mumeBbIX HAYK H
TEeXHOJIOTHIA:

IIpoToKoI OT « » 20 1. Ne
Hupextop AITHuT _IIpuxoapko 1O0.B.
(moamucek) (1.0. ®damunus)

Il. PaGouasi mporpamMa nepecMoTpeHa Ha 3acefaHuu JlemapraMeHTa NHMINEBBIX HAYK M
TEXHOJIOTHH:
IIpoToKOI OT « » 20 1. Ne

Hupextop AITHuT _Ipuxonsko FO.B.

(moamuce) (U.0. Damunus)



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, 4 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  BapuaTuBHOM yactu auciuiuimH  b1.b.28  1nwukna  ocHOBHOM
oOpa3zoBaTeIpHOM MporpaMMbl MOJATOTOBKHM OakanaBpoB HampasieHus 19.03.04
«Texnonorust NPOAYKIIMU ¥ OPraHU3aIMsl 00IIECTBEHHOTO MUTAHUSD.

OO6mrast TpyT0EMKOCTh OCBOCHHS JTUCIMIUIMHBI COCTaBIISCT IMATHh 3a4ETHBIX
enunul (144 akaeMUYeCKUX 4acoB).

OcBO€HME MUCIUIUIMHBI OCYIIECTBISICTCS MapajljieIbHO M TECHO CBSI3aHO C
U3yYeHUEM NUCHUILINH: «Pu3nka», « OCHOBBI OOIIEH U OPraHUYECKOU XUMUNY.

Llenvio  uzyuenus oOucyuniunel SBISIETCS. YCBOCGHUE OCHOB TEOPUHU
Pa3TUYHBIX MPOIECCOB MUIIEBON TEXHOJOTHUH, MPUHIIUIIOB YCTPOMCTBA U METOIOB
MPOCKTUPOBAHUS aIIAPATOB W MAIlIMH, UCIOJIb3yeMbIX JJIsi peajiu3alii dTHUX
MPOILIECCOB B YCIOBUAX  PEAIbHOIO  MPOU3BOJICTBA C  MaKCUMAaJIbHOMN
3 PEKTUBHOCTHIO

3aoauu oucyunaunbl:

-U3y4eHHne PU3NKO-XMMUYECKON CYITHOCTH OCHOBHBIX MTPOLIECCOB;

-yMEHHE MPOEKTUPOBATH, CO3/1aBATh U JKCILUIYaTUPOBATH TEXHOJIOTHUYECKOE

o0opy0BaHUE C MAaKCUMAIIbHOH 3 (HEKTUBHOCTBIO;
- MCIIOJIb30BaHKE PHEPTO- U pecypcocOeperaronux TeXHOIOT A,
- BHEIPEHUE B MIPOU3BOJICTBO PE3YyIbTATOB HAYYHBIX UCCIIETOBAHMIM.

Jlns  ycnemHoro wu3ydeHuss auciuiuinHbl - «lIporecchl u - anmapatsl
OMOTEXHOJOTUM» Y OOYYalomUXCS JOJIKHBI OBITh CHOPMHUPOBAHBI CIICAYIOIINE
MpeIBapUTEIbHBIC KOMIIETECHITUH!

- CIMOCOOHOCTBIO K pealu3aldyd U YIPaBICHUIO OMOTEXHOJIOTMYEC-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  JWCUUIUIMHBL Yy  0OyYaroImuxcs

dbopMupyIOTCS cheAyomue MpodeCcCHOHATBHBIC AIEMEHTHI KOMITCTCHITUH

Kox u ¢popmysimpoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIHH
OIIK-4 TOTOBHOCTHIO | 3HaeT CcOOpKY, MOHTaX, PETYJIMPOBKY U PEMOHT Y3JIOB U
9KCILTyaTUPOBATh MEXaHM3MOB O0OpYIOBaHMs, arperaToB, MalluH,
pa3nuyHbIe BUJIBI CTaHKOB M JIPYrOro  3JIEKTPOOOOpYyIOBaHHUS
TEXHOJIOTHYECKOT0 IPOMBIIIICHHBIX OpraHU3aIHi
000py1I0BaHUS B
COOTBETCTBUU ¢ | Ymeer NPaKTUIECKUN OTIBIT: 3aI1OJTHEHHSI
TpeOOBaHUIMHU TEXHUKH TEXHOJIOTUYECKONW  JOKYMEHTAlMH; paboThl C
0e30MacHOCTH pa3HbIX MU3MEPUTENBHBIMA  DJIEKTPUYECKHUMH  [TPHOOpaMH,
KJIACCOB HNpEANPUATUI CpencTBaMU U3MEPEHHUM, CTEHIaMU
MUTaHUS
Bnaneer | meromamu MaTEeMaTH4eCKOIro OTHMCAHUS
NPOTEKAIOIINX IPOILECCOB B AJIEKTPOMArHUTHBIX
YCTPOMCTBAX W  HHTEPIPETAMH  MOJYYSHHBIX
pe3yiabTaToB B pe3yiabTare  IPOBEIEHHBIX
HKCIIEPUMEHTAX
IK-1 CIOCOOHOCTBIO | 3HaeT o01Ire TeopeTHuUecKrue 3aKOHOMEPHOCTH THIPO-
UCIIOJIb30BaTh TEXHUYECKHE MEXaHUYECKUX, TEMI0-MacCOOOMEHHBIX MPOLIECCOB
CpeacTBa  JUId  M3MEPEHMA | Yyeer INPUMEHSTh CIIPaBOYHBIE, PACUETHBIE M OSKCIEpH-
OCHOBHBIX 11apaMeTpoB MEHTAJbHBIE  JaHHblE 10  TEMIOPH3MIECKUM
TEXHONOTHICCKIX CBOMCTBAM BEIIECTB U UX U3MEHEHUIM
MPOLECCOB, CBOHCTB ChIPbA, 5 -
nosnypadbpukaroB u
Ka4eCTBO TrOTOBOM
HPONYKINH,  OPTaHM30BATH HaBBIKAMHU PabOThI CO CIPABOYHON M TEXHHYECKOM
U OCYILECTBIATS JHTepaTypoit
TEXHOJIOTUYECKUN TPOIece
IPOM3BOJICTBA  MPOJYKIIUU
MTUTaHWUS
ITK-5 CIIOCOOHOCTH | 3Haer Ha3Ha4YeHHWE, O00JacTh TNPUMEHEHHS, KJACCH-
paccuuThIBaTh (UKaIMI0O COBPEMEHHBIX aNmnapaToB B OTIECIBHBIX
MIPOM3BOJICTBEHHBIC TEXHOJIOTUIECKUX MPOIECCaX TEXHOIOTUN
MOIIHOCTH 1| Vmeer BBIOUPATH ONTHMAJIbHBIE TEXHOJIOTUYECKHUE
dbdexTHBHOCTS  PabOTHI peXKUMBI W HauOojiee  palUOHAIbHBIE — THITBI
TEXHOJIOTUYECKOTO armnapaTos
000py/I0BaHUs, OIICHUBATh Brancer
M IUIAHUPOBATb BHEAPCHUE METOJaMU  TPOCTBIX  pacueToB  MapamMeTpoB
MHHOBALWMI{ B IPOU3BO/ICTEO TEXHOJIOTUIECKUX MPOIECCOB H 000pYyTOBAHUS
I1K-19 CIOCOOHOCTH | 3HaeT Bormpocs! opranuzammu pecypcocOeperaronmx

OpraHu30BaTh
pecypcocOeperaroriee

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

aBTOMAaTH-




IIPOU3BOCTBO, ero | Ymeer OnepaTHBHO IJIAHUPOBATH M 00ECIICUNBATH
OIICpaTUBHOC HAJIC)KHOCTh TEXHOJIOTUYECKUX MPOLIECCOB
TUTaHHpOBaHUE " IPOM3BOICTBA IPOILYKIIUH OOIECTBEHHOTO
obOecrieueHUe HAJIEKHOCTH
UTAaHUS

TEXHOJIOTUIECKUX
MPOIIECCOB  TPOU3BOICTBA

Bnaneer
HPOAYKIHH [ATaHu, Cnocobamu panMoOHaIbHOTO MCIIONb30BaHUs
COCO0B!  palHOHANLHOTO CBIPHEBBIX, JHEPTETHUECKUX U JAPYTHX BUIOB
UCTIOJIB30BaHUSl  CHIPHEBBIX,

PECYPCOB I1.0.I1. Pa3JIMYHOTO THIIA

OHEPreTUYCCKUX M APYTHX
BUJIOB PECYpPCOB
[1K-33 rOoTOBHOCTH BeCcTH | 3HaeT HAYYHBIC OCHOBBI IMPOTCKAHHS TEXHOJOTHUECKHX
NIEPErOBOPBI C MPOCKTHBIMU MIPOLIECCOB
OpraHu3aluAMH 1| Vmeer BBIOMpATh U NIPOEKTUPOBATH OTJENIbHBIE AIINapaThl
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

st popMupoBaHUs BBIIICYKA3aHHBIX KOMIETEHIIUM B paMKax JUCHUILIAHbBI
«IIpoueccel U amnmapaTbl OMOTEXHOJOTHMWY» TMPUMEHSIOTCS CIEAYIOIIUE METOJIbI
aAKTUBHOTO/ HHTEPAKTUBHOTO O0yUCHUS:

- MPOOJIEMHBIE JICKIIUH;

- JIGKITUU — KOH(PEpEeHITUH;

- JIEKLIMH MPE3EHTALINH;

- MPOEKTHBIE METOAUKH;

- TECTOBBIE 3aJIaHUS;

- 3JIEMEHThI HAYYHO-HUCCIEA0BATEIbCKON paboThI,

- meroasl [T — mpumeHeHHe KOMIBIOTEPOB sl noctyna K HMHTepHer-
pecypcaM, HCIONb30BaHHE OOYyYaIOUMX MpOrpaMM C UENbI0 PACIIUPEHUs
WH()OPMAIIMOHHOTO TIOJIS, TIOBBIIICHUS CKOPOCTH OOpabOTKM U Tepeaayu
uHpopmaruu, olecredeHus: ymoOCcTBa MPeoOpa3oBaHUsS W CTPYKTypUPOBAHUS
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 PEIICHHS] KOHKPETHOU MPOOIEMBI;

- Onepexaroniasi caMOCTOsITeNIbHAsE paboTa — U3y4YeHUE CTyACHTaMH HOBOTO
MaTtepualia 0 ero U3J0KEeHHS MPENoaBaTesieM Ha JICKIUUA U JPYTUX ayJUTOPHBIX
3AHATUAX;

- JabopaTopHbBIEC HCCIIEIOBaHUs Ha coBpeMeHHOM obopynoBanuu MHUUIL] ¢

JAIbHEUIIIEH UHTEPIIPETALIMEN MOJTYYEHHBIX JTaHHBIX.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
JlekuuoHHble 3aHATHA 36 yac

Tema 1. OcHoBHbIe mnoJOkeHMss u 3agaunm Kypca «IIpomeccsl u
annapaTtbl NUIIEBBIX NPOU3BOACTBY - 2 4ac

[Tpenver u 3amaun aucuuiinHbl. Knaccudukanusi OCHOBHBIX IPOIIECCOB
TexHoJIoTuH. [IoHsATHE 0 IBMXKYLIEH Crile ITpolecca.

Tema 2. Jlekuus-npesenrauuss (MAO) OcHOBHbIe 3aKOHOMEPHOCTH
NPOTEKAHMS TEXHOJIOTMYECKHUX Mpoueccos — 4 yaca

TpeOoBaHus, TpenbsABIAEMble K MallMHAM U anmnaparaMm. TpeOoBaHus,
npenbpaBisieMble K MarepuaiamM. OCHOBHBIE THIBI NPOLECCOB W  AINIapaToB.
HaydHble OCHOBBI IIPOTEKaHMWs IMpoleccoB. [[pMHIMI ONTUMU3ALMM IPOLIECCOB.
OCHOBBI MOJEIMPOBAHUS MPOLIECCOB U anmnapaToB. Teopus mogoousi.

Tema 3. Mexanudeckue npoueccbl — 6 4acon

N3menpuenne. Teopernueckue OCHOBBI HM3MeNbUeHHUS. KOHCTpykunu u
paboTa OCHOBHBIX THUIIOB H3Menbyarommx MamuH. [Ipoieccsl copTUpoBaHMS.
Knaccudukanuss cnocoboB copTtupoBaHusi. AmnmapaTel Ui COPTUPOBAHUS.
[Ipoueccsl 06paboTkM MaTepuasioB jAaBieHueM (mpeccoBaHue). Knaccudukanms
npoueccoB npeccoBaHus. OTkaTue JKMIKOCTH W3 TBEPAOTO MaTepHala.
@®opMOBaHHE IUIACTUYECKOIO MaTepHasa. YIUIOTHEHHE CBITY4Yero marepuasa
OpUKETHUpPOBaHUE, TPAHYJIMPOBAHUE.

Tema 4. Jlekuusi-npesentanuss (MAQO) I'mapomexanndeckue mpouecchbl

— 6 yacoB



Bunbr #HeomHopoaHbix cuctem. Kimaccudukamus mporieccoB pasneieHusl.
Ocaxjaenue (OTCTaMBaHHWE) MO JEUCTBUEM CHJIBI TsKecTH. OcCaXKIeHHEe TOoJ
JEUCTBUEM UEHTPOOSKHOW Cuibl. Amnmaparbl A8 OTCTaWBAaHUS U OCAKICHUS.
[Tpoueccrl punpTpoBanus. O6mue cBenenus. Tumsl punbTpoBanus. Bunbl punbt-
pytomux — neperopoaok. OOopynoBanue st GuiabTpoBaHus. DUIBTPHL
[entpudyru. MemOpanHble mnponecchl. TeopeThyeckue OCHOBBI IIpolecca
pa3eliecHHs] Ha TOJYNPOHUIIAEMBIX MeMOpaHax. XapaKTepUCTUKa MeMOpaH.
MeMOpaHHbI€ arnmapaThl.

Tema 5. Jlekuusi-npezentanusi (MAO) Tensioo0MeHHbIe MpoLecchl — 8
4acoB

Teopus temnooOMena. Kiaccudukaius TeEMIoBBIX MPOLECCOB U BHJIBI
teronocutened. Harpepanue n oxnaxknenue. OCHOBBI Teruionepenadu. Terio-
poBOHOCTh. KOHBEKIIMSI U KOHBEKTUBHBIH 0OMEH. TeninooOMEeHHBIE aIlapaThl.
Knaccudukanus TerngooOMEHHBIX arapaToB, THIbl KOHCTPYKIUNA M METOIUKU
pacu€ta TEIJI0OOMEHHBIX anmapaTtoB. BeimapuBaHue W BBIMIApHBIE ammapaThl.
CrniocoObl BeImapuBaHusi. BeimapHbie anmaparsl

Tema 6. MaccoodomeHnbie mpoueccol — 10 yacos

Knaccuduxamusa mpomeccoB wmacconepenaun. OCHOBHOE ypaBHEHUE
Macconepenadyu. MexaHusm mpoiiecca macconepenadn. Pacuersi MaccooOMEHHBIX
anmapatoB. MaccooOMeHHble ammapatbl. CopOuuoHHbIe Tporecchl. Kiiac-
cudukaius copOIMoHHBIX TmpoueccoB. Ileperonka u pextudukamus. Teope-
TUYECKHE OCHOBBI mpoleccoB. Ilpoctas u cilokHas TieperoHka. Pektu-
(dbuUKaIMOHHBIE amnmapaThl. DKCTPAKII MeTo bl SKCTpaKIMK. DKCTParupoBaHUE B
cuctreme «TBepoe TEMO—KHUAKOCTb». ODKCTPAKIUA B CHUCTEME <(KUIKOCTh—
KUIKOCTBY. JDKCTpakTopbl. Cyiika. @opmsl CBsI3U Bilaru ¢ matepuainom. [Iponece
cymku. CrocoObl CYIIKH, pealu3yeMbl B Cymuiakax. Kimaccudbukamuss Cylmmiox.
OcHoBHBIC THIBI cymiok. Kpucrammuzanus u pactBopenue. OOimuye cBeIeHUs.

Cnoco0b! kpuctamuzanuu. Kpucranuzatopsl. PactBopenue — o0Ouiye noHsaTus



Il. CTPYKTYPA W COJEPXAHHUE NPAKTUYECKOM YACTH
KYPCA

IIpakTnyeckue 3aHATHS

Tema 1. OcHoBHbIC moOJIOKeHMs M 3agaud Kypca «lIpoueccsr u
annapaTpl NUIIEBBIX MPOU3BOACTBY - 3 Yac

Tema 2. Jlekuus-npesenrauuss (MAO) OcHOBHBbIE 3aKOHOMEPHOCTH
NMPOTEKAHHUS TEXHOJOTHYECKHUX MPOLeccoB — 3 yaca

Tema 3. MexaHu4ecKHe NMPOLECChl — 3 4acoB

Tema 4. Jlekuusi-npesenranusa (MAO) I'mapomexannyeckue mpoueccol
— 3 yacoB

Tema 5. Jlekuusi-npezentanusi (MAO) Tennood0MeHHbIe Mpoecchl — 3
4acoB

Tema 6. MaccooOMeHHbIE NIPOLECCHI — 3 YACOB

JlaGoparopHsbie padoTsl (36 yac)

JlaGopaTopnass padora 1. UccienoBaHue mpoueccoB HM3MelbYeHUS B
IIAPOBOI MebHUIE — 4 yaca

Llenv pabomwei: O3HAKOMHUTBCA C METOJAMU M TEOpPUEH H3MEIIbUCHUS
TBEPABIX MAaTEPHAJIOB.

3agaun: UM3yuyuTh KOHCTPYKUHMIO IIAPOBOM MEIJIbHULIBI, PAaCCUUTATh
napamMeTphl XapaKTepU3yIInue padoTy METHHUIIBI.

Jluteparypa:

1 AmunoB M.C. u gp. Ilporeccel u anmapaThl MUIIEBBIX MPOU3BOJCTB:
VYuebnuk mist By308 / M.C.AmurOB, M.C. Mypanos, 3.M. Amunona. — M.: Kooc,
1999. — 504 c.

2 Kagenkwmii I'.JI. IIporiecchl u anmaparsl MUIIEBOM TEXHOJIOTHH: Y YeOHUK
st By3oB / I'.J1. Kaseukwuii, B.B. Bacunbes. — M.: Konoc, 2000. — 551 c.

3 Jlumator M.M. Ilporiecchl u amnmapaThl MUIIEBBIX MPOU3BOJACTB. — M.:

DxoHomuka, 1987. — 272 c.



JlaboparopHasi padota 2. CpaBHUTEIbHBIH aHAJIU3 MPOLECCa MPOCenBa-
HHS HA CHUTAX C JIEKTPOMEXaHNYEeCKUM NPUBOAOM - 4 yaca

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

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

Jlureparypa:

1 AmunoB M.C. u np. Ilpouecchl M anmaparbl MUIIEBBIX MPOU3BOJICTB:
VYuebnuk miis By308 / M.C.Amunos, M.C. Mypanos, 9.M. Amunosa. — M.: Koroc,
1999. — 504 c.

2 Kagenxkwii I'.JI. IIporiecchl u anmaparsl MUIIEBONM TEXHOJIOTHHU: Y YCOHUK
115 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.

JlabopaTopnass padora 3. MHM3ydyeHHe KHMHETHKH T'PABUTALUOHHOIO
ocaxxaeHus — 4 yaca

Llenv pabomer: V3ydeHHEe CKOPOCTH OCAXKACHUS TBEPIbIX YACTHUIl O]
JIEWCTBUEM CHUJIbI TSKECTH.

3agaun: OnpenenuTb CKOPOCTh OCAXKIACHUS TBEPABIX YACTHII MOJT IEUCTBUEM
CHUJIBI TSDKECTH B 3aBHCHUMOCTH OT Pa3MEpOB YacTHI[ UM (DU3NUSCKUX CBOMCTB
TBEPAOTO BEIIECTBA M JKUJAKOCTHU; COIOCTABUTH IIOJYYEHHbIE JaHHBIE C
TEOPETUYECKUMU.

JIutepatypa:

1 Kageukwuit I'.JI. [Iporiecchl 1 anmapaThl MUAIIEBONW TEXHOJOTHU: Y USOHUK
1151 By30oB / . J1. Kasenkuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

2 JlumatoB H.H. Tlpomecchl u ammapaThl MHIEBBIX MPOU3BOJACTB. M.:
OkoHomuKka. 1987. — 272 c.

3 CrabuukoB B.H. Ilpoiecch u anmapaThl MUIIEBHIX MPOU3BOICTB. Yueo-
HUK Ui BYy30B, 4-¢ wusmanue, mnepepadb. um jgon./ B.H. Crabuumkos, B.M.

JIbicanckuii, B.JI. ITonoB. — M.: Arponpomusaar, 1985. — 503 c.



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

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

JlaGopaTtopnasi padora 4. OmnpegejieHue NPOMYCKHON CIOCOOHOCTH
(puiabTpa Yepe3 MopucTbie MaTepuajbl — 4 yaca

Llenv  pabomwi: W3ydenue mpouecca GUIBTpAMM W NPONYCKHOU
CIIOCOOHOCTH (PUIIBTpA.

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

Jlureparypa:

1 Kasenxuii I'.J[. ITponieccel u amnmapaTthl 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 TPOU3BOJICTB. 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-
Mudeckoi texnosioruu. — M.; JI.: Xumus, 1981. — 630 c.

5 PacueTsl u 3aauun 1O IpoIleccaM W armaparam MUIIEBBIX TPOU3BOJICTB.
yaeOHoe mocooue / Ilog penakumeit C.M I['pebGenroka. — M.: Arpomnpomusiar,
1987. - 304 c.

JlaGopaTopHasi padora 5. OnpeaesieHue napaMeTpoB BJIAKHOTO BO3AyXa
— 4 gaca

Lenv pabomer: OnpeneneHre napaMeTpoB BIAKHOTO BO3yXa MpU OMOIIU

I — d guarpammel Pam3uHa.



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

Jlureparypa:

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

2 Jlumator H.H. Ilpomecchl W ammapaThl NHINEBBIX MPOU3BOACTB. M.:
DxoHomuKa. 1987. - 272 c.

3 CrabunuxoB B.H. Ilporeccs! u anmaparsl NUIIEBBIX TPOU3BOJICTB. Y4eo-
HUK Ui BYy30B, 4-¢ wusmanue, nepepadb. um jgon./ B.H. Crabuukos, 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 3amauy 10 IpoIeccaM U armaparam IUIIEBBIX ITPOU3BOJICTB.
yaebHoe mocooue / Ilox penmakmueir C.M I'pebGeHroka. — M.: Arpomnpomusiaar,
1987. - 304 c.

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

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

3ajaun; CpaBHUTh CKOPOCTb MCTEUCHUS KUAKOCTH YEpEe3 Pa3IMUHbIC THUIIBI
HACaJ0K: IWIMHIPUYECKYIO K KOHUYECKYIO CYKAIOUIYIOCS.

Jlureparypa:

1 Kageuxuii I'.J][. ITporieccel u amnmapathl MUIIEBON TEXHOJOTUH: Y YSOHUK
115 By3oB / . J1. Kasenkuii, B.B. Bacunibes. — M.: Kosoc, 2000. — 551 c.

2 JlumatoB H.H. Ilpomeccel M ammapaThl MHIIEBBIX MPOU3BOACTB. M.:
OkoHoMmuka. 1987. — 272 c.

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

4 TlaBnos K.®. IIpumeps! u 3agaun no kypcy Ilponeccel u anmapatbl Xu-

MHU4YecKou TexHonoruu. — M.; JI.: Xumnus, 1981. — 630 c.



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

JlaGopaTopHas padora 7. Pacuer cymuibHoIl kamepsbl — 4 yaca

Lenv pabomulr: VI3yueHune npoliecca CyIKH.

3agaun: OnpenenuTs MacCy HCHApeHHOM BJaru B CYLIMJIIBHOW KaMmepe,
pacxoJ BO3AyXa B POLIECCE CYIIKU U PACXOJ TEIIa.

Jlureparypa:

1 Kasenxkuii I'./]. [Iponieccrl n annapathbl NUIEBON TEXHOJIOTUU: Y UYEOHUK
115 By30B / . J1. Kaseukuii, B.B. Bacuibes. — M.: Konoc, 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, nepepad. m gon./ B.H. Crabuuxos, B.M.
JIeicanckuit, B.JI. ITonoB. — M.: Arponpomusaar, 1985. — 503 c.

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

5 Pacdets u 3a7aun 1O TpolieccaM U arrapaTaM MUIIEBBIX MPOU3BOJICTB.
yuebHoe mocooue / Ilox penmakmueir C.M I'pebGentoka. — M.: Arpomnpomusiar,
1987. - 304 c.

Jlaboparopnasi paGora 8. HccienoBanue mpoiecca Temnjoneperadu B
TeIVIO00MEHHHMKe THIIA «TPy0da B TpyOe» — 4 yaca

Llenv pabomwi: WccnenoBaTh BIUSHUE CKOPOCTH JBMXKEHHUS XOJOJHOIO
TEIJIOHOCUTENISI HA HHTEHCUBHOCTH TETNIOOOMEHa.

3amauun: onpeneauTh KO3(p(GUUUEHT Terionepeaadyd B Ipoliecce mnepeHoca
TEIUIa OT TOPSYETO TEIUIOHOCHUTENS K XOJIOAHOMY IIPHU PA3JIMYHBIX CKOPOCTSIX
nBrokeHust. OnpeneuTb CyMMapHOE TEPMUYECKOE COMPOTUBIICHUE, BO3HUKAIOIIEE
B MPOIIECCE U YACTUYHOE TEPMHUUYECKOE COMPOTUBIICHUE.

Jlureparypa:



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

2 Kageunkwuii I'./]. [Ipouiecchl u anmaparsl NUIIEBOM TEXHOJIOTUU: YUYEeOHUK
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 mapaMeTpoB BO3/1yxa B Ipoliecce
CYILIKH.

3agaun: OmnpenenuTe KOHEYHOE BIArOCOAEPKAHHUE BO3JyXa IIPU €ro
BBIHYKJCHHOM JIBUKEHUH, PACXOJ] KOJIHMYECTBA BO3AyXa Ha | Kr ucCHnapeHHOMN
BJIard, a TAaK)K€ MHTEHCUBHOCTh UCIIAPEHUS B JIard U3 MaTepuaa.

Jluteparypa:

1 Kasenxuii I'.JI. ITporeccel u amnmaparhl MUIIEBON TEXHOJOTHH: YUYeOHHUK
115t By3oB / . J1. Kaseukuii, B.B. Bacuibes. — M.: Kosoc, 2000. — 551 c.

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

3 CrabnukoB B.H. Ilpomecch! u anmapathl MUIIEBBIX MPOU3BOACTB. Yueo-
HUK I BY30B, 4-¢ uznanue, nepepad. u gomn./ B.H. Ctabuuxos, B.M. JIbicaHCKHI,
B./I. ITonos. — M.: Arponnpomu3zaar, 1985. — 503 c.

4 TlaBnos K.®. Ilpumeps! u 3agaun no kypcy [lporeccsl u anmapatbl Xu-
MHU4Yeckoil TexHonoruu. — M.; JI.: Xumns, 1981. — 630 c.

5 PacueTsl u 3aauun 1O TpoIleccCaM U armaparam MUIIEBBIX TPOU3BOJICTB.
yaeOHoe mocooue / Ilog penakumeit C.M I['pebGenroka. — M.: Arpompomusiar,
1987. - 304 c.



I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
Y4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSITEJIbHOU paboThI
oOyuaromuxcs nmo auciuruinae «lIpoiecchl U anmapatsl MUMIEBBIX MPOU3BOICTBY
npencranieHo B [Ipunoxkenun 1 u Bkitoyaer B cedsi:
IUTaH-TPa(UK BBINOJIHEHHUS CAaMOCTOSITEILHOM padOThl O AUCUUIUIMHE, B TOM

YUCJIC TPUMCPHBIC HOPMBI BDCMCHH Ha BBIIIOJIHCHHUC 110 KAXKIOMY 3aJaHUIO,

XapaKTEePUCTHKA 3aJaHUW JUIsI CAaMOCTOSITENbHOM padOoThl OOydaroIMUXcad U

MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUS K  MPEACTAaBICHUI0O U OQOPMIIEHMIO  PE3YJIbTAaTOB

CaMOCTOSITENIbHON paboThI;
KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHOM PaOOTHI.

IV KOHTPOJIb TOCTUKEHUS EJEN KYPCA

Konrtponupyemsie Koap! u sTansl popMupoBaHus OrneHouHbIE CpeACTBA
Ne paszzensl / TeMbI KOMITETEHIINI TEKYIIUH | TPOMEXKYTO
n/n JVCIUATUTHHBI KOHTPOITh YyHast
aTTecTanus
1 OCHOBHEIE OI1K-4, 3HaeT oOmue teoperndeckue | Otuer mo | 3aver
MOJOXKEHUS U [1K-1, 3aKOHOMCPHOCTH TUIIPO- | maboparto
3a7a4m Kypea TIK-5, MEXaHUYECKHUX, TEIIo- pHOit
«IIponecce n ITK-19 MaZZOO6MeHHeHX 1p (Luec:o: pabote
MEET TPUMEHSTHh CIpPaBOY-
alapatel TK-33 ZIBIe, paCI‘){eTHLIe u 3Kf:)nep1/1-
OHOTEXHOIOTUID) MEHTAJIbHBIE  JAHHBIE  TIO
TEIIOPU3NUECKUM  CBOMCT-
BaM  BEIIECTB " 1794
U3MEHEHUSIM
BIIQZICET HAaBBIKAMU PaOOTHI
co CIIPaBOYHOU u
TEXHUYECKOH JINTepaTypoit
OIIK-4, |3Haer oOume Teopernyeckue | Otder 3auer
OcHoBHbIE 3aK0- IK-1, 3aKOHOMEPHOCTH THJIPO- | o 1a6o-
HOMEpPHOCTH TIK-5, MEXaHUYECKHUX, TEMIO- | harop-
2 IPOTEKAHHS [IK-19 MacCOOOMEHHBIX NPOILIECCOB HOi
IIPOLIECCOB [K-33 yMeeT TPHUMEHSTh CIPaBOY- paGore
P — HbIE, pacyeTHbIC M SKCIIEPHU-
MEHTaJbHbIE  JAaHHBIE IO
TEIIOPU3UUECKUM  CBOMCT-




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 OTJCNLHBIX TEXHONO- | o .
TUYECKHUX nporeccax
IIK-33 OHMOTEXHOJIOTUU P 1o
Mexanunueckue nabopa-
yMEeT BBIOMPATH ONTHMAJIh- p
TIpoLeceel HbIE TEXHOJOIMUECKHE Pexu- | TOPHOM
MBI M HamboJjee palroHalb- | padoTe
HBIE TUIIBI ANNIAPATOB
BIaJICET METOJAaMU TMPOCTHIX
pacyeToB IMmapaMeTpoB OHO-
TEXHOJIOTHYECKHUX MPOLIECCOB
1 000pyIOBaHUs
OIIK-4, |3Haer Ha3HaueHue, obnactb | Pedepar | 3auer
K-1, NpUMCHCHHS,  Kiaccuduka-
TIK-5, [IMI0 COBPEMEHHBIX arrapa-
IK-19 TOB B THIPOMEXAHMUECKUX | o |
mporeccax
I'anpomexanmuec- TK-33 yMEeT BBIOMPATH ONTHMAJIh- na6cipaTo
KHE IPOLECCH HbIE TEXHOJIOTHYeCKHe pexu- | PHOH
MBI U Hambojee paruoHanb- | pabdore
HBIE TUTIBI ANMIAPATOB
BJIQJICET METOJAMH TPOCTHIX
pacueToB MapameTpoB Ouo-
TEXHOJIOTUYECKHX TPOIIECCOB
U 000pyIOBaHUS
OIIK-4, |3Haer Ha3HaueHue, obOnacth | Pedepar | 3auer
K-1, NpUMEHeHus, Kiaccuduka-
TIK-5, U0 COBPEMEHHBIX aIlapa-
IK-19 TOB B  TEMJIOOOMEHHBIX Oraer
mporieccax, a TakKe HaydHbIe
IIK-33 OCHOBBI TIPOTEKAHHS TEIUIo- | O
0OMEHHBIX TTPOIIECCOB nabopar
TennoobmenHbIe yMeeT BBIOMpaTh ONTHMAJb- | OPHOH
MIPOLIECCHI HBIE TEXHOJIOTHYECKHE pexXH- | paboTe

MBI ¥ HamboJjee palroHab-
HbIE TUIIBI aIllapaToB

BJIaACCT HABBIKAMH HCIIOJIb-
30BaHMsI COBPEMEHHOTO J1a00-
paTopHOro 0OOPYIOBAHUS H
npuOOpOB, U MPOrPaMMHOIO
obecrnieyeHus




OIIK-4, |3Haer Ha3zHaueHue, obOnactb | Pedepar | 3auer
[K-1, NpUMEHEHHs, Kiaccuduka-
TIK-5, IIMI0 COBPEMEHHBIX armapa-
TK-19 TOB B  MaccOOOMEHHBIX
Ipoleccax, a TAkKe HaydHbIC
IIK-33 OCHOBBI TPOTEKAHHUS MAacco-
0OMEHHBIX ITPOIIECCOB nadopa-
yMeeT BBIOMpPATH W | TOPHO#
MaccooOmeHHBIE INPOEKTUPOBATh  OTJENBbHBIEC | paboTe
MPOLECCHI arrmaparbl B TEXHOJOIM4CC-
KOM  JHMHUHM, a  TaKxke
HNOATBEPXKIaTh  pacyeTaMu
NPaBWIBHOCTh ~ BBIOPAHHOTO
peneHus
BJIaZIceT HABBIKAMU HCIIOJIb-
30BaHUsl COBPEMEHHOTO J1a00-
paToOpHOTO O00OpYIOBAaHHS M
npuOOpoB, U MPOrPaMMHOIO
obecrnieueHus

Ot4yer 1O

OIIK-4, |3maer Ha3HauyeHwe, oOnacTh | Pedepar | 3auer
K-1, NpUMEHeHUs, Kiaccuduka-
TIK-5, M0 COBPEMEHHBIX arapa-
IK-19 TOB B  MacCOOOMEHHBIX
Mpolieccax, a TakKe Hay4HbIe
IIK-33 OCHOBBI TIPOTEKaHUs Macco-
0OMEHHBIX TTPOIIECCOB nabopa-
buoxumuueckue ymeer BBI6I/IpaTB u TOpHOI>'I
MIPOIIECCHI. IPOEKTHPOBATh  OTACIBHBIC | paboTe
OCHOBHBIE anmapatbl B TEXHOJIOTUYEC-
KOM  JIMHUH, a  Takxe
MOATBEPXKIATh  pacyeTaMu
MPABWJIBHOCTh ~ BBEIOPAHHOTO
peneHus
BIaJIe€T HAaBBIKAMU HCTOJb-
30BaHUsl COBPEMEHHOTO J1a00-
paTopHOro O00OPYIAOBAHUS H
npuOOpoOB, U MPOTPAMMHOTO
obecrnieueHus

Otyer 110

ITOJIOXKCHHUA

TuroBble KOHTPOJIBHBIE 3aJAHUS, METOAUYECKUE MAaTEPUAIbl, ONPEICIISIOIINE
IpoLEeIypbl OIEHUBAaHUA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OIbITa
NESTEIbHOCTH, a TaKkKe KPUTEPUU M TOKa3aTelHu, HEOOXOAUMBbIEC IJsi OLEHKU
3HaHWM, YyMEHUH, HABBIKOB M XapaKTepHU3ylOIIMe HTanbl (POPMUPOBAHUS
KOMIETEHIIMH B  MpOLIECCE  OCBOCHHMS  OOpa3oBaTENbHOW  MPOTpamMMBbl,

npenacrasiieHsl B [Ipuioxenun 2.




V CIIUCOK YYEBHOM JINTEPATYPbI U THOOPMAIIUOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1.XKuctun, E.A. [Iponeccsl U amnmapaThl MUILEBBIX MPOU3BOJCTB [DIEKTPOHHBIN
pecypc] : ydebHo-meroauueckoe mocodue / E.A. XKucrtun, B.A. ABpopoB. —
Onektpon. aaH. — lIlen3a : Ilem3I'TY, 2011. — 32 c. — Pexum npocryna:
https://e.lanbook.com/book/62637

2. XyxoB B.W. Ilpomeccrl u ammapaThl MUIIEBBIX MPOU3BOACTB [DIEKTPOHHBIN
pecypc]: ydueoHoe mnocooue/ XKykoB B.Ml.— DneKTpoH. TEKCTOBBIE JaHHbBIC.—
HoBocubupck: HoBocuOupckuil rocynapCTBEHHbIM TEXHUYECKUI YHUBEPCHUTET,
2013.— 188 c.— Pexum nmoctyma: http://www.iprbookshop.ru/45150.html .—
OBbC «IPRbooks»

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

JlonosiHUTEIbHAA JINTEPATYPA
1.Xomomumun, A. H. JlaboparopHblii ipakTukyM 1o Kypcy «lIpoiiecchl u anmapatsl
MUIIEBBIX TPOU3BOACTB» [DNIEKTPOHHBIA pecype]: ydeOHoe mocooue / A. H.
XonmomunuH, C. FO. ConoBbIX. — DJIEKTPOH. TEKCTOBbIE JaHHbIe. — OpeHOypr:
OpenOyprckuit rocyaapctBenHbii yauBepeuteT, ObC ACB, 2014, — 142 ¢. — 2227-
8397. — Pexum moctyma: http://mwww.iprbookshop.ru/33639.html

2.Ax6acBa, JI. H. TecrtoBbie 3amanus mo aucuuiummHe «OCHOBHBIC TMPOIECCHI U
anmapaThl XUMUYECKON TEXHOJIOTUNY [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / /.
H. Ax6aeBa, K. T. EmroBa. — DJ€KTpOH. TEKCTOBBIC AaHHbIE. — AyMaThl : Kazaxckuii
HAIMOHATBHBIN YHUBEpCUTET UM. aib-Papadu, 2014. — 86 ¢. — 978-601-04-0438-0.
— Pexxum mocryna: http://mww.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. Ocrtpuxos, A. B. Jlormnos, JI. H. AnanseBa, E. B.
®emopoBa. — OJNEKTPOH. TEKCTOBbIE JaHHble. — Boponex: BopoHexckuii
TOCY/IapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHooruit, 2012. — 282 ¢. — 978-5-

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

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

SJlporecchl M anmapaThl XHMHYECKOW TEXHOJIOTUU [DIEKTPOHHBIA pecypc]

METOJIMUECKUE YKa3aHUS K caMoCToATeNbHON padote / cocT. A. III. bukOynatoB [u
ap.]. — DOnekTpoH. TekcToBble naHHble. — Kazanp : KazaHckuil HallMOHaJIBHBIN
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 Akagemun Hayk.

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

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

6HOM€)1PIHHHCKI/IX HayK.

4. www.chem.gmul.ac.uk/iubmb - bunoxumuyeckas KiacCUpUKANUA U

HOMeHKJIaTypa ¢epmenToB. CBOOOAHBIA AOCTYyHn Ha caiWTe MexIyHapOoaHOro

CO03a OMOXUMHHU U MOJIEKYJIIPHON OHMOJIOTHH.
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5. www.molbiol.ru, www.nature.ru - YueOHuku, Hay4dHble MOHOTpaduwu,

0030peI, JabopaTOpHBIE TPAKTHKYMBI B CBOOOJHOM JIOCTyN€ Ha CcalTax

PaKTUYECKON MOJIEKYJISIPHOU OMOJIOTHH.

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

JAHHBIX 10 epBUYHBIM U 3D cTpykTypam hepmMeHTOB

IlepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecreYeHust
-ITaker mporpamm Microsoft office
-IIporpamMmbl cTaTUCTHYECKOTO aHanu3a JaHHbIX Epi Info

-IIporpamMmHubie koMIuiekchl Autodesk

VI METOAUYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

OpranuzannoHHbIe pEKOMEHAALIMHI 110 W3YyYEeHUIO TUCIUILINHBI

Jist obecniedeHusi CUCTEMAaTHUYEeCKOM U PETyJIIpHON paboThl MO W3YYEHUIO
JUCHUIUIMHBL W YCIHEIIHOTO MPOXOXKIEHUSI TMPOMEXKYTOYHBIX W HUTOTOBBIX
KOHTPOJIBHBIX  MUCIBITAHUWA  CTYJIEHTY  pPEKOMEHIYETCS  MPHUIIEPKUBATHCS
CJICAYIONIETO MOPsIKa O0yUCHUS:

1. CamocCTOsSITeNbHO OMpPEACIUTh 00BEM BpPEMEHHU, HEOOXOAUMOTO s
MPOPAOOTKHU KO TEMBI.

2. PerynspHo u3y4aTh KaXIyl TeMY AUCHUIUIMHBI, UCTIOIb3Ys Pa3IMUHbIC
dbopMbI UHANBUYATEHON PaOOTHI.

3. CornacoBblBaTh C IMpenojaBaTelieM BUIbI pPadOThl MO HM3YYECHUIO
JIACHIUTUIAHBI.

4. Tlo 3aBepiieHUU OTHEIBHBIX TEM TEpPEaBaTh BBITTOJHEHHBIE PAOOTHI

(oTueTsI 1Mo TAGOpPATOPHBEIM paboTaM, pedepaThl) MPEroaaBaTelIio.


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

[Ipn ycmemHOM MPOXOXKACHUH PYOECKHBIX KOHTPOJIbHBIX HCIBITAaHUM
CTYIE€HT MOJKET IPETEHA0BAaTh HA COKpALIEHHWE IPOrpaMMbl IPOMEKYTOYHON

(MTOrOBOM) aTTECTAIMH MO TUCIUILIHHE.

Xapakrep pa3JIM4HbIX BUA0B Y4eOHOH pad0oThI U peKOMEHyeMast
MOCJIeI0BATEIbHOCTD AeCTBUM CTYI€HTA
(«cueHapuil U3y4YeHUs1 JUCHMILIMHBD))

Cuenapuii  u3zydyeHusa  gucuumuiaHbl — «lIpomeccel  u  anmapartsl
OMOTEXHOJOTUM CTPOUTCS Ha OCHOBE YU€Ta HECKOJIBKUX BaKHBIX MOMEHTOB:

- 04eHb 00JBIION 00BEM JOMOJHUTENBHBIX UCTOYHUKOB HH(OPMALIHH;

- 00JIBII0I 00BEM HOPMATUBHOTO MaTepuraa, MoJIeKallui PacCCMOTPEHUIO;

- CYILIECTBEHHO OTPAaHUYEHHOE KOJMYECTBO y4E€OHBIX 4acOB, OTBEACHHOE Ha
W3YUYEHUE TUCIUTUINHBI.

B cBs3u ¢ Ha3BaHHBIMH MpoOJieMaMH OOy4Y€HHE CTPOUTCS CIEAYIOIIUM
oOpazom. Ha gjekumsx mpenojgaBarelb JaeT OOLIYI0  XapaKTEPUCTHKY
paccMaTpUBaEMOro0 BOIPOCA, PA3JIUYHbIE HAy4YHbIE€ KOHLIECMNIUU WU TO3ULHUH,
KOTOpbIE €CTh MO JaHHON TeMe. Bo Bpems JEeKUMH PEKOMEHIYETCsl COCTaBISATh
KOHCIIEKT, (PUKCHUPYIOIIMI OCHOBHBIC TMOJOXKEHUS JIEKIIMM U  KIIOUYEBbIE
OTIpEeJICIICHHUS TI0 MPOMIEHHON TeMe. Bo Bpemsi JIEKIIMOHHOTO 3aHATHUSI HEOOXO0IUMO
(bUKCHUPOBATh BCE BAXKHBIE MOMEHTHI M MPOOJIEMBI, HA KOTOPHIX OCTAHABJIMBACTCS
npenogaBaresib. [loTOM HMMEHHO 3THM aCHEKTHl CTaHYT MPEAMETOM CamMoro
MPUCTAJILHOTO BHUMAHHMS U U3YUYEHUS Ha JJa0OPaTOPHBIX 3aHATHUSX.

[Ipu mnoaroToBke K Ja0OPATOPHOMY 3aHATHIO TpeOyeTcss u3ydeHUe
TEOPETUYECKOr0  Marepuana, 0e3 KOTOpPOro  HEBO3MOXHO  MpPOBEACHHE
J1a00paTOPHBIX PadOT.

Bo Bpemsi nmaGopaTopHbIX pabOT PEKOMEHIYeTCs aKTHBHO TPUHUMATh
y4acTHE B MPOBEJICHNN IKCIIEPUMEHTA, 00paOOTKHU IKCIIEPUMEHTATBHBIX JAaHHBIX U

3allMTEe OTYETa MO JIA0OPAaTOPHBIM padboTaM.



CamocTtosiTennbHast ~ paboTa  JOJDKHA  COOTBETCTBOBaTh  rpaduky
OPOXOXACHUA TporpaMMmbl  AucUUIUIMHBL — CamocTrosiTenpHas paboTa 1o
muctumuinHe «[Iporecch u anmapaThl OMOTEXHOJIOTHNY BKITFOYACT:

a) MOATOTOBKY K 3aHATHIO B UHTEPAKTUBHOU (hopMme;

0) moaroToBKy pedepara,;

B) MOATOTOBKY MPE3EHTAINH K BBICTYTUICHUSM;

r) paboTy C TECTOBBIMH 3a/IaHUSIMU;

1) TOATOTOBKY BBICTYIUICHHH Ha CTYJCHYCCKUX KOH(PEPEHIUAK, IS
KOHKYPCOB CTYJICHUECKUX paboT;

€) TOATrOTOBKY K TEKyIIeMy, PYOS)KHOMY KOHTPOJIIO M MPOMEKYTOUHOM
aTTeCTalluy MO AUCLHUILINHE.

JIJiss TEeOpEeTUYECKOT0 M MPAKTUYECKOTO YCBOEHUS AUCIMILIAHBI OOJBIIOE
3HaYCHUE MMEET CaMOCTOATeNIbHass padoTa CTYAEHTOB, KOTOpas MOKET
OCYILECTBIATHCS  CTYACHTAMM  WHIUBUAYAIbHO M MO  PYKOBOJCTBOM
IperoaaBaTers.

CaMocTosTenbHass paboTa CTYAEHTOB IMPENIoJiaraeT CaMOCTOSTEIbHOE
U3yYCHHE OTACTBHBIX TEM, JOTOJHUTEIBHYIO MOJATOTOBKY CTYJIEHTOB K KaKIOMY
71a60paTOPHOMY 3aHSITHIO.

CamocrosiTenpbHas paboTa CTYJIEHTOB  SIBISIETCS  BaXkHOW  (opmon
oOpazoBarensHOro Tporecca. OHa peanu3yercss HEMOCPEICTBEHHO B MPOIECCE
ayJUTOPHBIX 3aHSATHUNA, B KOHTAKTE C MPENOoJaBaTeIeM BHE paMOK pacHUCaHMs, a
Tak)Ke B OMOIMOTEKE, TOMa, PU BBHITIOTHEHUH CTYJEHTOM Y4eOHBIX U TBOPUYECKHIX
3amad.

Ilenp camocTosiTeNbHOM pPabOTBHI  CTYJIEHTOB - HAyuduThb CTYyJAEHTa
OCMBICIICHHO M CaMOCTOSITEIbHO pPa0OTaTh CHavajla C Y4eOHBIM MaTepuajoM,
3aTéM C HayyHOW HH(OpMaIueil, 3aJ0KUTh OCHOBBI CAaMOOpPraHM3AMH U
CaMOBOCIIUTaHMSI C T€M, YTOObI MPUBUTH YMEHHE B JAJbHEUIIEM HENPEPHIBHO

MOBBIIIATH CBOIO KBATM(UKAIIUIO.



IIpr wu3ydeHMrM KaXI0M JUCLUIUIMHBI OpraHu3anus CaMOCTOSITEIbHOU
paboOThl CTYAEHTOB JOJDKHA MPEACTaBIATh E€JUHCTBO TPEX B3aMMOCBA3aHHBIX
dbopwm:

1) BHeayIuTOpHAsi cCaMOCTOSITeNIbHAs paboTa;

2) ayAMTOpHasl caMmOCTOsTeNbHas paboTa, KOTOpas OCYIIECTBISETCS IOJ
HEIOCPEICTBEHHBIM PYKOBOJICTBOM ITPENOIaBATEIIS;

3) TBOpueckas, B TOM YHCIE€ Hay4YHO-UCCIEAOBATeNIbCcKas padoTa.
AynuropHas camMOCTOsITeNIbHAs paboTa MOXKET pealnu30BbIBATHCA IPU MPOBEACHUN
NPAKTUYECKUX  3aHATHUM, BBINOJIHEHUHU JaOOPATOPHOTO MPAKTUKYMa M BO BpEMs
YTECHUS JICKIUM.

Ha naGoparopHbix pa®oTax pa3iauyuHble BHABI CaMOCTOSITENIBHOM paboOThI
MO3BOJISIIOT ~ CAENaTh IMpolecc oO0ydeHus Oojiee HHTEPECHBIM M IOJHATH
aKTUBHOCTbH 3HAYUTEIBLHOMN YaCTH CTYIEHTOB B I'PYIIIIE.

Bunbl BHEAYAUTOPHOMN CaMOCTOATEIIbHOMN paboThI CTYJICHTOB
Pa3HOOOpa3HbI:

— MOATOTOBKA M HalKcaHue pedepaToB, TOKIAIOB, OYEPKOB U JPYTHUX
NUCHMEHHBIX pabOT Ha 3a/1aHHbIE TEMBI;

— BBINIOJIHEHUE JIOMAIHMX 3aJlaHuil Pa3HOOOpa3HOro Xapakrtepa. IJTO -
pelieHue 3aaay, noAdop M M3y4YeHHE JMUTEPaTYpPHBIX HCTOUYHUKOB; pa3padoTKa U
COCTaBJICHHE Pa3JIUYHBIX CXEM, BBINIOJHEHUE rpapuueckux paldoT, MpOBEICHUE
pacyeToB u 1p.;

— BBINOJHEHUE WHAWBUAYAIbHBIX 33JaHUM, HANPABIECHHBIX HA Pa3BUTHE Y
CTYJEHTOB CAMOCTOSITENIBHOCTA U MHULMATUBBI. ITHAMBHIyaIbHOE 33JaHUE MOXKET
MOJIy4aTh KaK KaXX/IbIi CTYJIEHT, TaK U YaCTh CTYJICHTOB I'PYIIIbI;

— MOATOTOBKA K Y4YacTUI0O B HAYyYHO-TEOPETUYECKMX KOH(EepeHIHsX,
CMOTpax, OJIUMIUaAax U Ap.

Ha kaxaoMm stame camocToATENbHOM padOThl ClENyeT pa3bsACHSATH LEIH
paboThl, KOHTPOJUPOBATH IOHHMMAHUE 3TUX LEJeH CTyIeHTaMH, MOCTEIEHHO

dbopMupys y HUX YMEHHE CAaMOCTOSATEIHLHON MOCTAHOBKH 3391 U BEIOOPA TIEITH.



AynuTopHasi caMoCTOATENbHasg paboTa MOMKET PEaJn30BBIBATHCA MPH
NPOBEICHUH MPAKTUYECKUX 3aHATUN, CEMHUHAPOB, BBIINOJHEHUU JAaOOPATOPHOTO
IIPaKTUKyMa U BO BPEMS UYTCHUS JICKIUH.

[Ipy 4YTeHMM JEKUHOHHOIO Kypca HEMNOCPEACTBEHHO B ayJUTOPHUH
HE00XO0MMO KOHTPOJIMPOBAaTh YCBOCHHE MaTepHala OCHOBHOW MacCOM CTYIEHTOB
IIyTEM MPOBEJEHUS IKCIIPECC-OMPOCOB, TECTOB 110 KOHKPETHBIM TEMaM.

Ha nabopatopHubix pabotax Hy>kHO He MeHee | yaca u3 n1ByX (50% BpemeHn)
OTBOJUTH HAa CAMOCTOSITENIbHYIO IIOJrOTOBKY OTYETa IO Jab0opaTopHOil padboTe.

Ilo pe3ympraram €caMOCTOATENBHOTO PEUIEHUS 3a1ad CIECIYET BBICTABIATH
10 KaXXJIOMY 3aHATHUIO OLUEHKY. OLieHKa peIBapUTEIbHOM MOATOTOBKU CTY/ICHTA K
IPAKTUUECKOMY 3aHATHUIO MOXKET OBbITh CHEJIaHa MyTeM 3KCIPECC-TECTUPOBAHUSA
(TecToBbI€ 33/1aHUA 3aKPBHITON (hOpMBI) B TeueHUe 5, MakcuMyM - 10 MunyT. Takum
o0pa3oM, NpU HHTEHCHUBHONW pabOTe MOKHO Ha KaXKIOM 3aHATUU KaXaAOMy
CTYJEHTY IIOCTaBUTb, [10 KpallHEN Mepe, 1BE OLICHKH.

[lo marepuanam H3y4E€HHOM TeMbl I€J€CO00pPAa3HO BbIIABATH CTYACHTY
JIOMAIlHEE 3aJlaHh€ M Ha MOCJIEIHEM MPAKTUYECKOM 3aHATUHU IO TEME IOIBECTH
UTOTU €ro M3y4eHHs (Harpumep, MPOBECTH KOHTPOJIbHYIO pPaboTy), OOCYyAHTH
OLICHKM KaXXJIOr'0 CTYAEHTA, BbLAATh JONOJHUTENbHBIE 33JaHUsl TEM CTYJCHTaM,
KOTOPBIE XOTAT NOBBICUTH OLIEHKY.

Pe3ynbTaThl BBINMOIHEHUS! 3THX 3aJlaHUN MOBBIIIAIOT OLEHKY YK€ B KOHIIE
CEMECTpa, Ha 3a4ETHOM HeJene, T.e. PEUTUHIOBas OLIEHKAa HAa HA4allo ceMecTpa
CTaBUTCA TOJIBKO IO TEKYIIEH paboTe, a peTUHTOBAasl OLIEHKAa Ha KOHEI] 3a4eTHOM
HEJIEJIM YYUTHIBAET BCE JIONOJHUTEIbHBIE BUABI Pa0OT.

Pe3ynbTaTUBHOCTh CaMOCTOSITENIBHOM paboOThl CTYIAEHTOB BO MHOTOM
ONpENENsIeTCs HaTUYMeM aKTUBHBIX METOM0B €€ KOHTpoisia. CyllecTBYIOT
CJIEIYOLIME BUbI KOHTPOJIS:

— BXOJHOW KOHTpOJIb 3HAHWW U YMEHMMU CTYJAEHTOB IIPHM Hadalle U3y4ECHUS
OYEPEITHON JUCIUILINHBL;

— TEKyIIUA KOHTPOJb, TO €CTh PEryJIIPHOE OTCIEKUBAHUE YPOBHS

YCBOCHUS MaTCpualia Ha JICKIUAX, ITPAKTUICCKUX U na60paT0pHHx 3aHATUAX,



— IPOMEXYTOYHBII KOHTPOJIb MO OKOHYAHUM W3YyYE€HUs pasliefia Wiu
MOAYJS Kypca;

— CaMOKOHTpOJb, OCYHIECTBIIIEMBIM CTYJEHTOM B IIPOLIECCE H3YUYEHUS
JVCLHUIUIMHBI IIPY MTOATOTOBKE K KOHTPOJIBHBIM MEPOIPUSATHSIM;

— WUTOTOBBIM KOHTPOJIb 10 AUCHHUIUIMHE B BUJIE 3a4eTa /WM SK3aMEHa,

— KOHTPOJb OCTATOYHBIX 3HAHUW U YMEHUU CIIyCTSl ONPEAEICHHOE BpPEMs
MIOCJIE 3aBEPIICHUS U3YUYEHHUS JUCIUTLIINHBI.

Becbma 107€3€H TECTOBBIM KOHTPOJIb 3HAHUM W YMEHUW CTYJEHTOB,
KOTOPBI OTJIMYAETCS OOBEKTUBHOCTBHIO, SKOHOMUT BpeMs IMpENnoaaBaTes, B
3HAYUTENIbHOM Mepe OCBOOOXKIaeT €ro OT PYTUHHON pabOThl M MO3BOJSET B
OOJBIIEH CTENEHU COCPENOTOYUTHCS HAa TBOPYECKOM YacTW MpenojaBaHus,
00JaaeT BHICOKOW CTENEHbIO TU(PEepeHIINAMK UCTIBITYEMBIX 110 YPOBHIO 3HAHUM
U YMEHUH U Oo4eHb 3PGEKTHBEH NpU peaTu3alldd PEUTHHTOBBIX CHUCTEM, IAeT
BO3MOYKHOCTh B 3HAUUTEJIBHOW MEpe HHAMBUAYAJIU3UPOBATH IMpoIecC OOyUEHHS
nyTeM TM[oa00pa WHIAWBUAYAIbHBIX 3a7aHUN JUIsl TPAKTHUYECKUX 3aHSATHUH,
WHIUBUYAIbHOM U CAMOCTOATENBbHON padoThl, MO3BOJISIET MPOTHO3UPOBATH TEMITBI
U pe3yJIbTaTUBHOCTh 00YUYEHUs KKJOTO CTYJEHTA.

Becbma 3¢ (ekTHBHO MCIOIB30BaHUE TECTOB HETIOCPEICTBEHHO B MPOLIECCE
oOy4eHHMsI, IpU KOHTPOJIE CAMOCTOSITENBHOU pabdoTe CTyAeHTOB. B aTom ciyuae
CTYJEHT caM NIpOBepsieT CBOM 3HaHWs. He OTBETHB cpa3y Ha TECTOBOE 3aJaHHE,
CTYJICHT IMOJy4YaeT MOACKA3KY, Pa3bACHSIIOLIYIO JOTUKY 3aJaHUsl U BBIMOJIHSET €ro
BTOpOU pa3.

CamocrosiTenbHas paboTa CTYJIEHTOB, MPEAYCMOTPEHHAs! YICOHBIM TUTAHOM
B o0beme He MeHee 50-70% oOmiero xKoiauM4ecTBa 4acoB, HalpaBiieHa Ha OoJjiee
riiyOOKOe  yCBOGHHME  H3ydaemMoro  kKypca,  (OpPMUpOBAHHME  HABBIKOB
MCCJIEIOBATENHLCKON PabOThI M OPUEHTHUPOBAHUE CTYICHTOB Ha YMEHUE IPUMEHSTh
TEOPETUYECKHE 3HAHWS HAa TpaKTUKe. 3alaHus I CaMOCTOSTENbHOM padOThI
COCTABJICHHI 110 pa3jejaM U TeMaM, M0 KOTOPbIM HE MPEAYCMOTPEHbI ayIUTOPHBIE
3aHATUS WM TPeOYIOT MOMOJIHUTEIHHOW MpOopabOTKM M aHaiM3a MmaTepuana B

o0BeMe 3aIllJTaHUPOBAHHBIX YaCOB.



B mpomecce wm3ywenms aucnmiuiaHbl  «[Ipomecchl W ammapathl
OMOTEXHOJIOTHH»  OOyYaroIIUecs JOJDKHBI  BBITIOJHUTL  CIICIYIOIIHE  BHJIBI
CaMOCTOSITCIIbHOM PaOOTHI:

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

— odopmieHre U MOATOTOBKA pedepaToB, TOKIAIOB;

— MOATOTOBKAa K KOHTPOJBHBIM pabOoTaM M TECTHPOBAHHIO IO TEeMaM

JTUCIUTUIMHBI (M3y4eHUE YUYCOHBIX TEM).

Hanucanue pedeparoB u 10K/JIa10B

Pedepar — 3T0 KpaTkoe H3IOKEHHWE COACP)KAHWS HAYYHBIX TPYAOB WIIH
JUTEPATYPHBIX MCTOYHUKOB MO ompejeneHHon Tteme. Jlokian - myOmu4yHoe
COOOIIeHNE, TMPEACTaBIAIONIEe CO0O0M pa3BEPHYTOE H3IOKECHHE OMPEICICHHOM
TEMBI.

Pedepar u noknaa MOMKHBI BKJIIOYATh BBEJEHWE, TJIABHYIO YacTh H
3akioueHue. Bo BBeIGHMHM KpaTKO H3Jaraercsi 3Ha4Ye€HHWE paccMaTpHUBaeMOTO
BOIIPOCAa B HAYYHOM M y4e€OHOM IUIaHE, MPUMEHUTEIFHO K TeME€ 3aHSTHS. 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
JIOKJIaja.

Odopmienue 1adbopaTopHOil padoThI
[Ipu BbIMONHEHUH JTAOOPATOPHBIX PabOT HEOOXOJUMO BCE  3alUCH
MIPOU3BOIUTH B CIEAYIONIEM MOPSIIKE.

- llens paboThI.

- DJIEMEHTBI TEOPUH.

- [Topsimok mpoBeneHus: paboTHI.

- 3amoJIHeHUE TAOJHIIBI C PE3YJIbTaTaAMH SKCTIEPUMEHTAIBHBIX TAHHBIX

- 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
YYUTBIBA€T aKTUBHOCTH Pa0OThI CTYJCHTAa Ha ayJAUTOPHBIX 3aHITHSAX, KauyeCTBO
BBITIOJTHEHHUS CaMOCTOSATENIBHBIX PAaOOTHI, KOHTPOJBHBIX pabOT, TECTOBBIX 3aaHUMN

UT.O.

VII MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AN CIHUITJINHBI

MarepuanbHO-TEXHUUYECKOE  OOeCreueHrue  pealu3alud  JUCHUIUIMHBI
BKJIIOYAEeT B ceOsl ayUTOPUM ISl TPOBEICHUS JIEKIMOHHBIX M TMPAKTUYECKUX
3aHSTUH, 000py1I0BaHHBIC MYJIbTUMEIUNHBIM 000py10BaHUEM, u
COOTBETCTBYIOIINE CAHUTAPHBIM U MTPOTHUBONOKAPHBIM HOPMaM:

1. Yuebnsie nabopatopuu kadeapsl «bruorexHonorun u GyHKIIMOHAIBHOTO
MIATAHUSY;

2. Hayyno — uccnemoBarenbckuii KoMIuieke kadeapsl «buorexHnonoruu u
(GYHKIIMOHATBHOTO MTUTAHUSY;

3. baHk nipe3eHTaIui, CIanioB

4. MynbTUMEANOCHUCTEMA

HaunmeHnoBanue Ilepeuenb 0CHOBHOTO 000pPYAOBAHMA
000py10BAHHBIX
noMeneHui
MyneTumMeauitHast Mono6nok  Lenovo  C360G-i34164G500UDK; Okpan ¢
ayIUTOpUs anekTponpuBoaoM 236*147 cm Trim Screen Line; I[Ipoextop DLP,
r.BnaguBocTok, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi;

o.Pycckuit m Asike 1.10, | [Toncucrema crenuanu3upoBaHHBIX KpPEIJIEHUH 000pyaoBaHUS
Kopmyc 25.1, ayn. M311 | CORSA-2007  Tuarex;  IlogcucremMa — BHICOKOMMYTAIIHH:
) Matpuuebld kommyrarop DVI DXP 44 DVI Pro Extron;
[lnomans 96.2 M ymumantens DVI mo Butoir mape DVI 201 Tx/Rx Extron;
[Toncucrema ayAMOKOMMYTALIMU U 3BYKOYCUJIEHUS; aKyCTHYECKas
cuctema it moroimounoro MoHTaxka SI 3CT LP Extron;
MukpodonHas meTinyHas paguocuctemMa YBUY  amamasona
Sennheiser EW 122 G3 B coctaBe 6ecripoBOIHOTO MUKpPO(OHA U
npueMHuKa; nudposor ayamomnpoueccop DMP 44 LC Extron;

CereBoil  koHTposiep ympaBieHuss Extron [PL T  S4;




6ecripoBoaubie JIBC i 00ydaromuxcst o0ecrieueHbl CUCTEMOM Ha
6aze Touek mocrymna 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¢
anektponpuBoaoM 236*147 cm Trim Screen Line; I[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;

BUJACOKOMMYTAllUU:

[Toncucrema ayaJMOKOMMYTALlMM U 3BYKOYCHUJICHUS; aKyCTUUYECKas
SI 3CT LP Extron;
neTiau4Has  paxuocucreMa YBY  numamnasona

CUCTEMA JUIsl IIOTOJOYHOTO MOHTaXa
MuxkpodoHnHas
Sennheiser EW 122 G3 B cocraBe 06ecripoBOIHOTO MHKPO(OHA H
npueMHuka; uudposo 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,
Kopmyc 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 wryk; IIpoBoauas cers JIBC — Cisco 800
series; OecnpoBomHbie JIBC mnst oOydwarommxcs 0OECICUYCHBI
cucreMoit Ha 6a3ze Touek noctyma 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,  CKaHUPYIOUIUMH U
YUTAONIMMHA MallHHAMH BHJICOYBEITUYHTEIIEM C BO3MOXXHOCTBHIO
peryJsnun
AJIEKTPOHHBIMU JIYTIAMH H YITPa3BYKOBBIMH MapKHUPOBIIUKAMH.

IIBETOBBIX CIICKTPOB, YBCIMYHUBAOIIUMUA

Ng‘

HaunmeHnoBaHue 000py10BaHUSA U MAaTEPHAJIOB

KoaunuectBo

M 311 JIaGopaTtopusi

1. | Hentpudyra monounas c Harpesom LIJIM 1-12

2. | AnammzaTop kauectBa mojoka Jlakran 1-4 mon.230

Tepmocrat xuakoctHbiii LOIP Lt-20a, o6bem 51, 120x150/150MmM, 1




XononmnsHuk "Oxean-RFD-325B"

Becst BM510/IM

[lIkxad cymmabHBIN, KamMepa U3 HepXK. cTaiu, 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

Juctrnstop u3 Hepx. ctanmu ( S n/gac, monl. 4,5kBT)

Becrr JIB-6

O PN ARWNE

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

Crepmmszarop ['TI-80 CITY

AHaspocTar

XonmoguinsHuK CTHHOI

XonogmineHUK "Oxkean-4"

OO N O AW N

Bechl

[HEN
o

OO6ny4darenb OaKTePHUIIHIHBIHN

[EEN
[EEN

.| O6nyuarens 6akrepunuabiii OBH 150 2x30 HactenHsiit A30B

[EEN
N

oborpesatens 101-285599

N BN 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 MarepuanbHas

Muxkpockon "Mukpomen - 5 JIIOM"

[Iporpammusiii komieke 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 N o O N

Buneookymnsip ToupCam 9.0 MP

[EEN
o

Bucko3umetrp BHXK-0,3-XC3

[EEN
=

Amnmapat Cokciera 250/150 mo.

I N I N N




12. | Anmapar Cokcnera 250/150 mo. 5
13. | byreuie Bynwsda 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. | T'ekcan OCU 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 oGmydatento OBH 150 8
32. | Muxkpob6roperka 10 mi. 0,1 4
33. | Muxkpob6ropetka 5 mi. 0,05 4
34. | Tepmometp TTII Ne6 0...+200/66 5
35. | ®enokcusrTanon 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. | ltaTuB 1ByCTOPOHHUH, pa30OPHBIH € KPBIMIKOH, /1 IPOOUPOK 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




[Ipunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
00pazoBaHUs

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(ABDY)

IKOJIA BUOME/IUIINHBI

YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOThI OBYYAIOIIUXCS

ITo AUCHUIIIMHE «l'[poueccm U anmnapaTtbl NUIIECBLIX IIPOU3BOJICTB»
TexHoJIorust MPOAYKIIMU U OpraHU3alls pECTOPAHHBIX yCIIyT/ 6akanaBpckas

nporpamma « TeXHOJI0THs MPOIYKIMHU U OpraHu3aIusi 00IECTBEHHOTO MTUTAHMUS

®opmMa NOATOTOBKH OYHAA

BnanuBocTok
2017



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

No Jata/cpoku Bug camocrosiTenbHOM [TpumepHbIe ®dopma
BBITIOJTHEHUS paboThI HOPMBI KOHTPOJIS
T BpPEMEHHU Ha
BBITIOJTHEHHE
1 1 nenens [ToaroroBka K 2 Otuer no
nabopaTopHoi pabore 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
nabopatopHou 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 OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICIIIETO
00pazoBaHUs

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(ABDY)

IKOJIA BUOME/IUIIUHBI

®OH/I OHEHOYHbLIX CPEJACTB

Io mucuunnaune «IIpoueccyl U anmapaThl NUIEBBIX MPOU3BOICTB
TexHoJIorusl MPOAYKIIMU U OpTaHU3alls PECTOPAHHBIX YCIIyT/ 6akanaBpckas

nporpamma « TexXHOI0THs MPOAYKIIUA U OpTaHU3aIs 0OIIECTBEHHOTO MUTAHUS»

®opmMa NOATOTOBKH OYHAA

BnaauBocTok
2017



MMacnopt ®OC

10 AUCHUIIIINHE «Hpoueccm H aIrapaTbl OHMOTEXHOJIOTHI

Kox u ¢popmysimpoBka

dranbl GOPMUPOBAHUS KOMIIETEHIIUT

KOMIIeTEeHIIHH
OIIK-4 TOTOBHOCTBIO | 3HaeT CcOOpKY, MOHTaX, PETYJIMPOBKY U PEMOHT Y3JIOB U
9KCIUTyaTHPOBATh MEXaHU3MOB O0OOpYZOBaHMS, arperaTroB, MaIlWH,
pa3nuyHbIe BUJIBI CTaHKOB M JIPYroro  3JIEKTPOOOOpYyIOBaHUS
TEXHOJIOTUYECKOTO MPOMBIIIICHHBIX OpraHU3aINi
000pyI0BaHUs B
COOTBETCTBUH ¢ | Ymeer NPaKTUIECKUN OTIBIT: 3aI10JTHEHHSI
TpeOOBaHUAMHU TEXHHUKH TEXHOJOTMYEeCKOW  JTOKYMEHTaluu; padoThl ¢
Oe3omacHOCTH pa3HbIX MU3MEPUTEIBHBIMA  DJIEKTPUYECKHUMH  [TPHOOpaMH,
KJIACCOB HNpEANPUATUI CpencTBaMU U3MEPEHHM, CTEHIaMU
U TaHHS
Bnaneer | meTomamu MaTeMaTu4ecKoro OIMCaHUs
NPOTEKAIOIINX IPOILECCOB B AJIEKTPOMArHUTHBIX
YCTPOMCTBAX M  HWHTEPIPETAllMU  IMOJYyYEHHBIX
pe3yiabTaToB B pe3yibTare  MPOBEICHHBIX
HKCIIEPUMEHTAX
[K-1 CIOCOOHOCTBIO | 3HaeT 0o01IMe TEeOpeTUYeCKHe 3aKOHOMEPHOCTH THIPO-
UCIIOJIb30BaTh TEXHUYECKHE MEXaHUYECKUX, TEMII0-MacCOOOMEHHBIX MPOLIECCOB
CpencTsa  JUisl  M3MEPCHUA | yyeer IPUMEHSATH CIIPABOYHBIC, PACUYETHBIE W IKCIIEpH-
OCHOBHBIX TapaMeTpoB MEHTallbHbIE ~ JAHHBIE [0  TEMIOPH3UICCKUM
TEXHONOTHICCKIX CBOMCTBAM BEIIECTB ¥ MX U3MEHEHHUSAM
MPOLECCOB, CBOHCTB ChIPbA, 5 - =
nosnypadbpukaroB u
Ka4ecTBO TrOTOBOM
HPONYKINH,  OPTaHM30BATH HaBBIKAMHU PabOThI CO CIPABOYHON M TEXHHYECKOM
U OCYLIECTBIISTE HTepaTypoit
TEXHOJIOTUYECKUN TpOIece
IPOM3BOJICTBA  MPOJYKIIMU
UTaHHS
IIK-5 CIIOCOOHOCTE | 3HaeT Ha3HayeHwe, O0OIacTh MPUMEHEHHs, KIacCH-
paccUYHUTHIBATh (UKAIMIO COBPEMEHHBIX anmnapaToB B OTICIBHBIX
IIPOM3BOJICTBEHHBIE TEXHOJIOTUYECKHUX MPOIECCaX TEXHOIOTUU
MOIIHOCTH 1| Vmeer BBIOUPATH ONTHMAJIbHBIE TEXHOJIOTUYECKHUE
dbdexrusHOCTH paboTI peXXHMBI W HamboJiee  palMOHAIBHBIC  THIIBI
TEXHOJIOTUIECKOTO arnapaTos
0o0opy/oBaHus, OIICHUBATH Braneor
M IUIaHUpOBATH BHEAPEHHUE METOJaMU  TPOCTBIX  pacueToB  MapamMeTpoB
MHHOBALHIi B [IPOM3BOJCTBO TEXHOJIOTUIECKUX MPOIECCOB B 000PYTOBAHHS
I1K-19 CIOCOOHOCTH | 3Haer Bormpocs! opranuzammu pecypcocOeperaronmx
OpraHn3oBaTh MPOU3BOACTB Ha I1.0.I1. PA3JIMYHOIO THUIA
pecypcocOeperaroriee
pON3BOACTBO, €ro | Vmeer OnepaTuBHO IIAHUPOBATH U 00ECIICYNBATD
OTlepaTUBHOE

HAaACKHOCTb TCXHOJIOTMYCCKUX PO CCCOB




TUTAHUPOBAHKE u MIPOU3BOJICTBA MPOAYKIIUU OOIIIECTBEHHOTO
oOecrcucHnEe HAJACKHOCTHU MUTAHUS
TEXHOJIOTHYECKHUX
IPOLIECCOB  MPOU3BOJICTBA | Bajeer
HPOIYKIIHH MATaHUs, Crioco6amMu paliiOHAIBHOTO MCIIOIb30BaAHUS
CIIOCOOBI  PAIMOHATIBHOIO CBIPBEBBIX, JHEPIETUUCCKUX U APYTUX BHUJIOB
HCIIOJIB30BAHNS  CHIPLEBBIX, PECYPCOB I1.0.I1. Pa3IMYHOTO TUTIA
OHEPreTUYCCKUX M APYTHX
BHJIOB PECYpPCOB
I1K-33 roTOBHOCTH BECTH | 3HaeT HAy4YHbIC OCHOBBI TPOTCKAHUS TEXHOJOTHYCCKUX
MEPETOBOPBI C MPOEKTHBIMH MIPOLIECCOB
OpraHu3aluAMH 1| Vmeer BBIOMpATh U NPOEKTHPOBATH OTIENIbHBIE AIINapaThl
IIOCTAaBIIMKAMH B TEXHOJOTUYECKOM JTMHUM, a TAKKE IIOATBEPIKAAT
TCXHOIOTHACCKOTO pacueTaMy IPaBUILHOCTH BHIOPAHHOTO PELICHUS
000py/1I0BaHUs, OILICHUBATh

Bnaneer
pe3yJbTaThI
[[POEKTHPOBAHHS METOJJaMU  pacyeTOB  HECTAI[MOHAPHBIX  TEX-
NpETIPHATHS IATAH HOJIOTHYECKUX  IPOILECCOB W MPOYHOCTHBIX

MaJIoro OW3HEca Ha CTaauu
IPOEKTa

pacyeToOB COOTBCTCTBYIOIIUX aAIlllapaToOB

KoHntponupyemslie Konp! u aTans1 popmupoBanus OueHouHbIE CpeCTBa
No paszaensl / TeMbl KOMIIETEeHIINH TEKYIIHHA | TPOMEKYTO
n/m JIACITUTUTUHBI KOHTPOJIb gHas
aTTecTaIus
1 OCHOBHEBIE OI1K-4, 3HaeT oOmue teoperndeckue | Otdver mo| 3auer
MOJIOKEHUS U IK-1, 3aKOHOMCPHOCTH TUIIPO- | maboparo
3a7124m Kypea TIK-5, MEXaHUYECKHUX, TeIIo- pHOit
«[Ipoueccel u IK-19, Mace:(e:oo6MeHHemx Hpocuecgoclf pabote
M€EET MIPUMEHSITL CIIPaBOY-
e TIK-33 ZIBIG, paCI‘)leTHLIe u 3K5nep1/1-
OMOTEXHOITOTHI MEHTAJIbHBIE  JAHHBIE IO
TermI0(GU3NIEeCKUM  CBOWCT-
BaM BCIIICCTB u ux
W3MEHECHUSIM
BIIaZICET HaBBIKAMU PaOOTHI
co CIIPaBOYHOU u
TEXHUYECKON JTUTEPaTypOi
OIIK-4, |3Haer oOume Teopernyeckue | Otder 3auer
MK-1, 3aKOHOMEPHOCTH THJIPO- | 1o nabo-
OcHoBHBIC 3aK0- [IK-5, MEXaHUYECKUX, TEIO- | narop-
HOMEPHOCTH TK-19, MacCOOOMEHHBIX ITPOIIECCOB HOi
2 MPOTEKAHUS 1K-33 yMeeT NPHUMEHSTh CIpPaBOY- pabote
IPOLIECCOB HBIE, PacUYeTHBIC U IKCIIEPH-
6HOTEXHONOLHH MEHTAJIbHBIE  JAHHBIC  TIO

TEIIOPU3NIECKUM  CBOWCT-
BaM BCIIICCTB n ux
M3MEHEHHSM




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

YMEET BI)I6I/IpaTI) OnTUMalib-
HBIE TEXHOJIOTUYECKHE PEeXKHU-
MBIl U HauboJjee palroHalb-
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 arllmapa-
TOB B TEIJIOOOMEHHBIX
MpoIeccax, a TakKe HayJHbIC
OCHOBBI TPOTEKAHUS 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 MPOTPAMMHOTO
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-
O0OMEHHBIX 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 O0OpYAOBAHUS 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
MOJATBEPKIAaTh  pacyeTaMu
NPaBUIBHOCTh  BBIOPAHHOTO
pelnieHus

TOPHOU
pabote

BJaJie€T HAaBbIKAMM 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 MTOHSATHUS
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 IEKTPOTEXHUKE 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 UCCIIeIOBaHUI 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, MEXaHUYECKUX, THIPO-
OCHOBHBIX YPOBEHB) | TETLIO- TETIO- MEXaHUYECKHUX,
apaMeTpoB MaccOOOMEHHBIX MaccOOOMEH-HBIX | TEIIOo-
TEXHOJIOTUIECKHUX MIPOIIECCOB MIPOIECCOB MacCcOOOMEHHBIX
MIPOLIECCOB, IIPOIIECCOB
CBOWCTB  CBIPBS, CHOCOOHOCTH 65-84
MPUMEHSTh yMeeT MPUMEHSTh
noiry(habpukaToB IIPUMEHSITD
CIpaBOYHBIE, CIIPaBOYHBIE,
" Ka4eCTBO CIpaBOYHBIE,
. pacueTHbIe U | pacyeT-HbIe u
rOTOBOM pacueT-HbIe "
JKCIepu- HKCIEPUMEH-
MIPOAYKITHH, 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 Ha3HauYCHMUE, 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 AIIIIAPATOB | PallMOHAIbHBIC
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
IUTAHUPOBAaHHE U | YPOBEHbB) | Ha I1.0.IT. MIEPEYUCITUTD U
obecrneucHUe Pa3TUYHOTO 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 MTPOIIECCHI 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, | CiocoOHOCTH 85-
METOZaMHU 0eryio ¥ TOYHO 100
parroHaIBLHOTO PUMEHSTh
UCIIOJIb30BaHUS TEPMUHOJOTHUECKU
CBIPBEBBIX, ¥ anmapar
SHEPreTHYECKUX | 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
NPEJCTaBIISTh UX
pe3yJIbTaThl HA
oOcyxeHue Ha
CeMHUHapax.
I1K-33 3HaHHE OCHOB Crioco6HOCTh 45-64
TOTOBHOCTb BECTH OCHOBBI BEJICHUS BEJICHUS PacKpBITh CYTh
MIEPErOBOPBI | Luaer MIEPEroBOPOB C TIEPErOBOPOB C MPOCKTOB .0.11.;-
MIPOCKTHBIMU (oporos MIPOCKTHBIMU POCKTHBIMH CIOCOOHOCTh
OPraHM3AIMAMU U | - OpraHu3alsIMK U | OpraHu3alMsIMyA U | 000CHOBATh
MOCTaBIIUKAMU ypoBeHb) MOCTaBIIUKAMU MOCTaBIIUKAMU 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 TPE TP THIA
(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 CTAHii 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, OIIPECACIAIOIUE NMPOUHCAYPHLI OHCHUBAHUSA
Pe3yJabTaTOB OCBOCHHUA TUCHHUILJINHDBI

TeKymaﬂ arrecranus CTyA€HTOB

Tekymas arrecranusi CTyI€HTOB 1o Aucuuiuinae «IIpomeccel u anmaparsl
OMOTEXHOJIOTUMY) TMPOBOJUTCS B COOTBETCTBUU C JIOKAJBHBIMU HOPMATHUBHBIMU
aktamu [IBOVY u sBasiercs obs3arenbHol. Tekyiias arrectanus Mo AUCIUIIIMHE
«IIponeccel W anmapatbl OMOTEXHOJOTHUW» MPOBOAUTCS B (PopMe KOHTPOIBHBIX
MepONpusTUN (3alUThl jJabopaTopHOl paboThl, pedepara, TECTUPOBAHHUSA) IO
OLICHMBAHUIO (DAKTUYECKUX PE3YyJbTATOB OOYUEHHS CTYAEHTOB M OCYILECTBIIACTCA
BelyIIUM TpernoaaBaTesnieM. OObEeKTaMH OIEHUBAHUS BBICTYIIAIOT:

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

- CTETICHb YCBOEHUSI TEOPETUUECKUX 3HAHUM;

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

PE3yNbTaThl CAMOCTOSTEILHON PaOOTHI.

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

[Tpu peanuzaruu 006pa3oBaTEIBLHON MPOTPAMMBI UCIIOIB3YIOTCS CIETYIOIIHE
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 Pa3JIeICHUs] TBEPIBIX TEJ HA YacTH MOJ JCHCTBUEM MEXAaHHMUYECKUX CHJI WU
TEIIa;

0) nmpugaHue TBEPAOMY TEIIYy ONPEEICHHON (OPMBI;

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 Pa3MoJ;

B) KPYITHOE, MEIIKO€, KOJIOUIHOE APOOIICHHE.

3. Uemy paBHa 1oJie3Hasi paboTa B mporiecce ApoosieHus?

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

0) coOOTBeTCTBYET paboTe 3aTpauynBacMoi Ha JehopMaIiio TBEPIOTO TEa,

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

4. Kakoii nmpotiecc noyryuyus Ha3BaHUe «Ipo0sieHue»?

a) YMEHBIICHNE KyCKa U TIPUIaHUE eMy OTpeIeTIeHHON (popMBr,

0) npuaaHue KycKy onpeeneHHON GopMBbl;

B) YMEHBUICHHE pa3Mepa KycKa TBEpAOro Tela, 0e3 NpuaHus eMy oIrpeneaeHHOW (OpMBbI.

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

0) HEmpepBHIBHOI'O CTAI[MOHAPHOIO MTPOLIECcCa;

B) NMEPHOANYECKOI0 HECTAIIMOHAPHOTO MpoIiecca.

6. JlaiiTe onpenenenue npoueccy Tenjonepeaayuu:

a) CIIOKHBIN MpolLIecC MPU HENMOCPEACTBEHHOM KOHTAKTE TEIJIOHOCUTENEH;

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

B) CIOXHBIA IIpoLlecC TMEepeHoca TEIIOThl MEeXAY JBYMs MOJBMKHBIMH CpeamH,
pa3IeJICHHBIMU TBEPAON ITOBEPXHOCTHIO

7.Kakue TennooOMeHHbIe anmnapaThl MOJTYYHIN Ha3BaHUE KOKYXOTPYOHBIX?

a) anmaparbl, UMEIOIINe ABOWHBIC IIHIMHIPUYECKIE, CPEPUICCKUE HITH TNIOCKAE CTEHKH;
0) MHOTOTPYOHBIH TEMII000MEHHHK, B KOTOPOM Iy4OK TpyO MOMEIIEH B LIHJIUHIID;

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

8./laiite omnpeelieHne KOHBEKTUBHOMY TEIUIOOOMEHY (TEIUIOOTIave):

a) TeTJI000MEH MKy IBYMs TTOJIBHXKHBIMH CpEJlaMu;

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

B) CJOXHBIH TEIUIOOOMEH MEXIy ABYMsSI MOJBIKHBIMU CpeAaMd NpU HAJMYUU TBEPIOH
pa3AeIsIoNnIe 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 cMmpica kordduimenty remionepenaun (K).

a) KOJIMYECTBO TEIUIOTHI, MPOXOAAIIEE Yepe3 €IMHHILY MOBEPXHOCTH B €IUHMILY BPEMEHU
IPU Pa3HOCTU TEMIIEPATYP MEXKAY TEIJIOHOCUTENISIMU B OJMH TPayc;

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

B) KOJINYECTBO TEILIOTHI, IPOXOAAIIEE Yepe3 eIUHHILY TOBEPXHOCTH B €AMHUILY 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) TPOLIECCHI, CBSI3aHHBIC C yJAJCHWEM BJAard W3 TBEPABIX, XHUIKUX HIH 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 npouecc momyuns Ha3BaHUE — aAcopOLus?

a) U3BJICUCHUE U3 TBEP/IBIX WM KHUJIKUX BEIICCTB OTACIHHBIX KOMIIOHEHTOB;

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

B) M30HMpaTEIIbHOE IOTJIONEHUE Ta30B, MapOB WM PACTBOPHMBIX B JKHJIKOCTH BEIIECTB Ha
MOBEPXHOCTH pazzena (a3 win B 00beMe Mop TBEPAOTo Tela.

14.JTaiiTe onpenenenue mporeccy — abcopOoIus.

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

B) IMOTJIOICHHUE Ia30B UJIU MMapOB NOPUCTBIMU MaTCpUaIaMU.

15.JlaiiTe onpeaeneHne MpoIeccy CyIIKu:

a) U3BJICUEHHUE BIIarU U3 TBEP/AbIX MaTepHAaJIOB;

0) U3BJIEUEHHE BJIark U3 ra3000pa3HbIX U KUIKUX CPET;

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

16.HazoBwuTe 3Tamsl Cyniku MaTeprara.

a) MepeEMEILEHUE BJIard K Hapy>KHOM IOBEPXHOCTH MaTepualla, UCIapEeHUE B OKPYKAIOIYIO
cpeny;

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

B) IepeMelIeHHe BJIard K HApYXHOH IOBEPXHOCTH MaTepuana, Iapoodpa3oBaHue,
IIepeMEIICHHE Mapa OT HapY»KHOU MOBEPXHOCTH B OKPYXKAIOIIUN BO3/1yX.

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

0) MPOTUBOTOYHAS,

B) C MIONEPEYHBIM TOKOM KOMIIOHEHTOB.



BAPUAHT 2

1. Kakoii mpoiiecc u3menb4eHus MoJyqdrsl Ha3BaHUE «PE3aHUE»?

a) YMEHBIIICHHUE pa3Mepa KycKa IpH IpOoOJICHUN;

0) nmpugaHue KycKy onpeeIeHHON (GOpMBI;

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 TETUIOTHI B TEMIIEPATYPHOM I10JIE;

B) OOMEH TETJIOBOM PHEPTHEH MEXKY TeIaMH.

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

a) MOBEPXHOCTHOTO THIA U CMECUTENHHOTO THIIA;

0) pekyrepaTUBHBIE U pereHepaTUBHBIC alllaparhl;

B) PEKYIEPATUBHBIE U CMECUTEIHHOTO TUTIA.

7.JlaiiTe omnpesenieHne MOHATHS TEMIIEPATyPHOTO TOJSL.

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

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

B) COBOKYITHOCTb TEMIIEPATYP HA MIOBEPXHOCTH TBEPJIOTO TeENA.

8.HazoBute anmeMeHTapHbIe, TPOCTHIE CIIOCOOBI TIEpPEeHOCa TEIIIOBOM YHEPTHUHU:
a) TETJIONPOBOHOCTh, KOHBEKIINS, TEIUIOOTa4a;

0) KOHBEKTHBHBIN TETNIOOOMEH, TEIUIONepeaya;

B) TEIIONPOBOIHOCTh, KOHBEKIIMS, N3ITy4yeHHUE (JTyUUCTHIN TEII000MEH )

9.JlafiTe pu3HUECKUIT CMBICIT TEMIIEPATYPHOMY HAIOpPY B MPOIECCe TETIIOO0TIAuH.
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 puzmueckuii cMbIca KO3 PUIMEHTY TETIO0TAaYH (0L).

a) KOJIMYECTBO TEIIOTHI, TPOXOJIAIIEe Yepe3 eANHUILY TOBEPXHOCTH;

0) KOJIMYECTBO TEILIOTHI, IPOXOIALIEE B €UHUIY BDEMEHH;

B) KOJIMYECTBO TEIUIOTHI, MPOXOJSINEe Yepe3 €AWHHILY IOBEPXHOCTU TeJa, B CIUHHILY
BpPEMEHHU, [IPH Pa3HOCTH TEMIIEPATYPHI B OJIUH TPATYC.

11. Yro takoe Tepmoaudy3usi?

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) MepuoJ IOCTOSIHHON CKOPOCTH B IEPUO/ Ia/IatoLlEel 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 IPOIYKTOB JIOOOBBIM COMPOTHUBIICHUEM TCUCHHIO
BO3/yXa uepe3 X CIOH;

B) B CMEIIMBAHUH CHIITYYHX MPOTYKTOB C )KHIAKOCTHIO.

14.HazoBuTe 0COOCHHOCTH MPOTEKAHUS MPOIIECcCa CYITKH.

a) MpoILIeCC CYIIKU MPOTEKAET IPU MOCTOSHHOM TEII0COIeP KAHUU;

0) B mpoIiecce CyIKH TeMIeparypa 0CTaeTCsl BEJIMUUHON TOCTOSTHHOM;

B) MPOIIECC CYIIKH MPOTEKAET MPH MOCTOSTHHON OTHOCUTEIHLHON BIAXKHOCTH.

15.Yto Takoe «bapOoTax»?

a) TeUCHUE KUJIKOCTH Yepe3 HACAJIKY,

0) TeueHue ra3a yepes3 )KUJIKOCTD;

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) aIcoOIMsT TPOUCXOANT HA MIOBEPXHOCTH 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. Uctopuss BO3HUKHOBEHUSS U  (OPMHPOBAHUA  OHMOTEXHOJOTUYECKUX

MpoucCCOB U aIllIapaToOB.



. ObopynoBanue st ONOTEXHOIOTUIECKUX TTPOU3BOJICTB.

. OcHOBBI MeMOpaHHOW TeXHOJIOTHH. MeMOpaHHBIC ammapaThl.

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

. OcHOBBI  Temionepenayd.  YCTPOWCTBO W MNPUHOUN  ACHCTBUS
TEIMJI000MEHHBIX aIllapaToB.

. BelnmapuBanue. Buibl 1 yCTpOKWCTBO BBIAPHBIX YCTAHOBOK.

. MeTroasbl SKCTpakuuu. AmnmnapaTsl Jjsl SKCTPAKIUH.

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

. CopOunonnsie mporecchl.  AOcopOepsl U ancopOepbl — 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

CTEPUIN3ALMHI — YCTPOMCTBO U MPUHITUIT PAOOTHI.

Kpurepuu ouenku (pedeparos, B TOM YK cJie BHINOJHEHHBIX B (popme
npe3eHTanmi):

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

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

OIpecacinuB €€ COACPIKAHUC U COCTABJIATIOIINC. HpI/IBelleHBI JAaHHBIC OTCUYCCTBCHHOM

1 3apyO0eKHOM JIUTepaTyphl, CTATUCTUYECKHUE CBEACHMS, HHPOPMAIIUS HOPMATHUBHO

npaBoBoro xapakrepa. CTyJIeHT 3HaeT W BIJIAJICET HABBIKOM CaMOCTOSITEIbHON

HCCH@HOB&TGHBCKOﬁ pa6OTBI o TEMC HCCICAOBAHUA;, MCTOJaMU U IPpHUCMaMH

aHallu3a TEOPETUYECKUX W/MIM TPAKTHUECKUX AaCHEeKTOB H3ydyaeMoil o0iacTu.



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

85-76 - OamnoB - paboTa XapaKTEepPU3YyeTCS CMBICIOBON II€JIBHOCTBIO,
CBSA3HOCTBIO U MOCJEA0BATEIbHOCTHIO U3JI0KEHHUS; JOIYIIEHO He Oojiee 1 ommOku
npu OOBSICHEHHWH CMBICIA WU cojaepkaHusi mnpoOiemsbl. Jlis aprymeHTaruu
PUBOJSITCS JTAaHHBIE OTE€UYECTBEHHBIX u 3apyOeKHbIX aBTOPOB.
[TpoieMOHCTPUPOBAHEI HCCICAOBATEILCKUE YMEHHSI W HaBbIKA. DaKTHYECKUX
OIIMOOK, CBSI3aHHBIX C TMOHUMAaHHEM TpoOsiembl, HeT. JlomyleHbsl OJHa-IBE
omuOKu B 0(hOpMIIEHUU PAOOTHI

75-61 OGamn - CTYyIEHT MPOBOAUT JOCTATOUYHO CAMOCTOSITEIBHBIN aHallu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIAIONIMX MPOOJIEMbl; TOHUMAET 0a30BbIC
OCHOBBl M TEOPETUYECKOE OOOCHOBaHHE BBIOpaHHOW TeMbl. [IpuBiIEUEHBI
OCHOBHBIEC UCTOYHHKH IO paccMaTpuBaeMoit Teme. JlonymieHo He 6osee 2 ommodok
B CMBICJIE WJIH COZIEp>KaHuu npobiieMbl, opopmieHun padboTsl 60-50 6aioB - eciu
paboTa mpeAcCTaBiIseT CO0OM NepecKa3aHHbIA WM TOJHOCTHIO MEPENUCaHHbIN
UCXOJTHBIN TEKCT 06€3 KakuX Obl TO HU OBLIO KOMMEHTapHueB, aHanu3a. He packpbita
CTPYKTypa W TEOpETHUYECKas COCTaBIIAONMIas TeMbl. JlomymeHo Tpu uiau Oosee

TpeX OMMOOK B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOI TPOOIJIEMBI.

IIpoMe:kyTOYHAs aTTECTALUSA CTYACHTOB
[IpomexyTouHas arrectamus CTYIEHTOB 10 mucumiuiiHe «lIpoueccel u
anmapatbl OMOTEXHOJIOTUM» TPOBOJUTCS B COOTBETCTBHUM C JIOKAJbHBIMH
HOpMaTUBHBIMH akTamu JIBDY wu saBmsercs oOs3atenbHOU. I[Ipomexyrodnas
aTTeCcTaIisl OCYIIECTBIsieTcs B (opMme 3auera B 5 CEeMECTpe W TPOBOJUTCS B

YCTHOU (popMe C UCTIOTB30BaHUEM OUJIETOB.

OueHo4vHbIe 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  ABWXKYyIIEW ~ CHJIBI s TEIUIOBBIX,  MAacCOOOMEHHBIX,
TUIPOIMHAMUYECKUX MPOIIECCOB.

4. Knaccudukamuss TPOIECCOB: MO TEXHUYECKOMY MPU3HAKY, IO H3MCHCHHUIO
napameTpoB Ipoliecca BO BPEMEHHU, M0 KHHETUYECKUM 3aKOHOMEPHOCTSIM.

5. Chopmynupyiite 3agaul U KPUTEPUM ONTHUMH3ALUU TEXHOJIOTUYECKOTO
nporecca.

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

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

8. Buabl u XapakTepucTuKa JIUCIEPCHBIX CUCTEM.

9. OcHOBEHI TIpoIIecca MePEMENTNBAHNS, TUITHI MEXaHUYECKUX MEIIAIOK.
10.0OtcTanBanue KUAKOCTH MO ACHCTBHEM TPABUTAIMOHHOTO MO, OTCTONHUKA
— IPUHITAN 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 W TMPUHIHIM
JeNcTBUS (HA IPUMEDE).

14.0OcHoBBI nponiecca nepeMernBaHusl.

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

17.CymHocTh npoliecca 00paTHOTO 0CMOca.

18. Anmapatsl 411 MPOBEACHUS MEMOPAHHBIX MPOIIECCOB.

19. PazHoBUIHOCTH MpoOIEecca U3MENbUEHUS: IPOOJICHUE, pe3aHue.

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

XapaKTEPUCTUKHU TPOOUIIOK.



22.CopTtupoBaHHe MO pa3MepaMm 4YacTull (IIpocenBaHue): (pu3nueckas CyIIHOCTh

nporecca. Kiaccugukanus cut, OCHOBHBIE paCYETHBIE XapaKTEPUCTUKH.

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

U IITaMIOBKa, COOCTBEHHO IIPECCOBAaHHWE M OpPUKETUPOBAHHE, OIKCTPY3H,

OCHOBHBIE XapaKTEPUCTUKH Mpoliecca.

24. OcoOEHHOCTH TPOLECCOB TEIUIOOTAAUYM U TEIUIONEepeaaun B amnmaparax

MULIEBBIX TPOU3BOCTB.

25. OCHOBHBIE PAaCUETHBIE YPABHEHMS IMPOLIECCOB MEPEHOCA TEIIOBOW HHEPIHMU:

TEIJIONPOBOJAHOCTH, KOHBEKIUH, U3TyUEHUs, TEIVIOOTAAUN U TEIUIONEPEAAUN.

26. OmpeneneHue pacUYeTHBIX TEMIEPATyp TEIUIOCHCTEMBI W TEMIIEPAaTypHOTO

Hamopa.

27. Knaccudpukanusa, KOHCTPYKIIMH, TPHUHLHUI JACUCTBUA TEIUIOOOMEHHBIX

anmnapaTos.

28. OCHOBBI TEIUIOBOTO pacyeTa TeI00OMEHHUKOB IOBEPXHOCTHOTO TUIIA.

29. OcHoBsl Macconepeaaun. Kimaccuduxarmst MaccooOMEHHBIX MPOIECCOB.

30. OcHoBHBIE ypaBHEHUsI Maccorepenadyd. OCHOBHbIE 3aKOHBI Maccolepeaayu:

3akoH Puka u OCHOBHOM 3aKk0H 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, MaTepruaIbHbIe U TEIJIOBbIE OANAHCHI CYILIKH.

35. Krnaccudukanus mpouecca Cyku, OCHOBHbIE THIIBI CYITHIIOK.

36. OcHoBbI Mpoliecca BbiltapuBanus. CrocoObl BEITAPUBAHUS.

37. YCTpOMCTBO M MPUHIIUII JCHCTBUS BBITIAPHBIX aIapaToB.

38. ®depmenranus. O6opynoBaHue ajs HepMeHTAINH.

39. TIlactepuzanus u crepunuzanus. Annaparsl 17l IPOBEACHUS MAaCTEPU3ALNU U
CTEPUIIU3ALIH.

40. Motika o00py10BaHMS, KaK OMOXUMHUYECKUM MPOIIecC.



KpnTeplm BBICTABJICHHUA OLHCHKHA CTYACHTY Ha 9K3aMECHE 110 TUCHMUIIJIMHE

«IIpouecchbl M annapaTbl OMOTEXHOJIOT 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  INIPOTpaMMHBIA  MaTepual, HCUYEpIbIBAIOLIE,
MIOCJIEI0BATENIFHO, YE€TKO W JIOTUYECKH CTPOWHO €ro M3Jjlaraer, yMmeer
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 NMPHUHSATOE PELICHHE, BIIaJICCT
Pa3HOCTOPOHHUMH HaBBIKAMH U IPHEMaMH BBIIOJHEHHS
a00paTOPHBIX paboT.
84-75 «3a4TeHO»/ OmueHKa «XOpOUIO» BBICTABISIETCS CTYJNECHTY, €CIM OH TBEPIO 3HACT
«XOpOILO» Marepuan, TPpaMOTHO W MO CYIIECTBY H3JlaraeT ero, He IOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETC Ha BONPOC, IPABUIIBHO
NPUMEHSCT TEOPETUUSCKUE ITOJIOKEHHUS NPH PELICHHH IPAKTHYCCKUX
BOIIPOCOB W 3ajay, BlajeeT HEOOXOIMMBIMU HaBBIKAMH U MPUEMaMHU
HUX BBITTOJTHCHUS
74-61 «3a4TeHOY/ O1eHKa «yIOBIETBOPUTEIHHO» BBICTABIISACTCS CTYICHTY, €CIH OH
«yIIOBJICTBOPHUTEIILHO» | UMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepHaia, HO HE YCBOWI €ro
JieTalieif, JIOMyCcKaeT HETOYHOCTH, HEJOCTaTOYHO MpaBHJIbHBIC
(OpPMYIHPOBKH, HApYLICHUS JIOTHYECKOW MOCIIEI0BATEILHOCTH B
H3JIOKCHUN MPOrpaMMHOI0 MaTe€puajia, HUCIBITBIBACT 3aTPYyAHCHUA
TIPH BBITIOJTHEHHH
NPaKTHYECKUX padoT.
60-0 «HE 324TEHO/ OueHKa «HEYyOBJIETBOPHUTEIILHO» BBICTABISIETCS CTYAEHTY, KOTOPBIH

«HCYAOBJICTBOPUTCIBHO»

HE 3HaeT 3HAYMTEIbHOW YacTH MPOrpaMMHOIO MaTepHaa, JIOIyCKaeT
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 -

Kpurepuu onenku (yCTHbBI 0TBET)

CCJIM OTBCT IIOKA3bIBACT ITPOYHBLIC 3HAHHWSA OCHOBHBIX

MPOIIECCOB U3y4aeMOM MpeAMETHOM 00JacTH, OTIMYAETCsl TITyOUHOU M TOJTHOTOM

PACKPBITHA TCMbI; BJIAACHUC TCPMUHOJIOTHUICCKUM aIlllapaTOM; YMCHHC 0OBSACHATH

CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, JAeNaTh BBIBOABLI U 0000IICHUS, 1aBaTh

APTrYMCHTUPOBAHHBIC OTBCTHI,

MPUBOANTH TMPUMEPHI; CBOOOJAHOE BIAJCHUE

MOHOJIOTHYECKOM pPE€YbI0, JIOTUYHOCTbL MW IOCIACAOBATCIBHOCTL OTBCTA, YMCHHC

MPUBOJAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 001acTH.




85-76 - OamoB - OTBET, OOHAPY>KMBAIOLIMN MPOUYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydyaeMO MPEAMETHOU O0JaCTH, OTIMYAETCS TIyOWHON M MOTHOTOM
PACKpBITHS TEMBI; BIaJICHHE TEPMUHOJIOTUYECKHUM aIlllapaToM; YMEHUE OOBSICHATD
CYIITHOCTb, SIBJICHHUM, TIPOIIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 00OOIICHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, NPHUBOJUTH MPUMEPHI; CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKOW PEYbI0, JIOTUYHOCTh M MOCIEAOBATEIbHOCTh OTBeTa. OmHAKO
JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - Oamn - oleHUBAETCS OTBET, CBUACTEILCTBYIOIIMI B OCHOBHOM O
3HAHUU  TPOIIECCOB  HM3y4yaeMOW TMPEIMETHOM  00JacTd, OTJIWYAIOIIUICS
HEJOCTATOYHOW TIITyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHMEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cHOpMUpPOBAHHBIMH HABBIKAMHM aHaju3a SIBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOIHBIM BJIAJICHUEM MOHOJOTUYECKOMN
peYblo, JJOTHYHOCTBIO U TMOCIEI0BATEIbHOCThIO OTBETA. J[OMyCcKaeTcsi 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,
OTINYAIOUTUICS HETTTYOOKUM PACKPBHITUEM TEMbI; HE3HAHHEM OCHOBHBIX BOIIPOCOB
Teopun, Hec(HOPMUPOBAHHBIMU HABBIKAMH AaHAJIM3a SBJICHUHN, TMPOIECCOB;
HEYMEHHMEM JlaBaThb apryMEHTUPOBAaHHbIE OTBETHI, CJIa0bIM  BJIAJICHUEM
MOHOJIOTUYECKON peYbl0, OTCYTCTBUEM JIOTUYHOCTA U MOCIEA0BATEIbHOCTH.
JlomyckaroTcsi cepbe3Hble OLIMOKU B COACPKAHUU OTBETA; HE3HAHWE COBPEMEHHOMN

Ipo0JIEMaTUKH U3ydaeMol 00J1acTy.



