MuHucTepeTBo cenbekoro xossiicrsa Poccuiickoit ®enepanyu
(henepansHOe rocyapcTBeHHOE GrOKETHOE 06Pa30BATENBHOE YUPEIKICHHE
BbICIIIEr0 0OpazoBaHus
«HOKHO-Y panbckuii rocy1apCTBEHHBIN arpapHblil YHUBEPCHTET
HMuctutyT BeTeprHapHOi MeIHIIMHBI
Tpounkuii arpapHsiii TEXHUKYM

YTBEPXIAIO:
3am. ﬂupe%a 1o yuedbHoit pabore
O.I'". XXykosa
« 3 » of 2017 r.

PABOYAS MNPOI'PAMMA JTUCHUIIJIMHBI
OIL13 ITIPOIECCHI U ATITAPATHI

Npo(ecCHOHANBHOIO UK
IpOrpamMMBbl MOATOTOBKH CHELMAIMCTOB CPEIHErO 3BEHA
no crierpanbHoCcTH 19.02.08 TexHomorust Msica 1 MICHBIX POIYKTOB
0a3oBas MoJAroToBKa
popma obydeHus ounas

Tpownnk
2017



PACCMOTPEHA:

[IpeameTHO — HHMKIIOBOH MeTOAMYeCKOil KOMHUCCHeH Mo CHEeHaTbHOCTSIM:
«TexHomoruss MoNnoka M MONOYHBIX MPOAYKTOB», «T€XHONOTHS MCA M MSCHBIX
MPOJLYKTOBY

[Ipence b
~{£f (£ /22}/ Turosa H.B.

IIporokon No /
20/7r.
Cocrasurens: Xabubymnuna P.A., npenogasarens TAT 1Oxn0-Y pansckuii Fw //

IKCNepPThbI:

BHyTpenHsis skcriepTusa:

Texnunueckas sxcneprusa:

Xabubynuna P.A., npenogasarens TAT fO}KHO—ypaJTLCKH‘ﬁ TAY - ;/
Cypaiikuna 3.P., metomuet TAT I0xu0-Ypasnsckuii FAY Dj/} 4
ConeprxarenbHas sKcriepTH3a: b

Turosa H.B., npenonasarens, npencenaresns [ILIMK TAT IOxHO-Ypansckuiit TAY -
Msmonenosa A.P. npenonasatens TAT [Oxno-Ypaisckuit TAY Lh—
Bremnsist petensust:

benookos A.A. nonent, kauaupar c/x Hayk kadeapsl Kopmnenus, ruruens
KHBOTHBIX, TEXHOJIOTUH ITPOU3BO/ICTBA U MEPepabOTKH CellbCKOX03SMHCTBEHHO
nponykiuu GI'BOY BO H0xHo-Ypansekuit FAY %

PaGouas fporpamMma  paspabotana  Ha  ocHoBe  (ejepanbHOro
FOCY/apCTBEHHOTO  00pa3oBaTe/IbHOrO CTaHAApPTa CPEAHero MpodecCHOHATBHOIO
obpasoBanus 1o cremuanbHoCTH  19.02.08 TeXHOMOrUS Msica i MSICHBIX IIPOJIYKTOB,
YTBEPXKACHHOrO  npukasoM MunucrtepeTBa obpazoBanusi U Hayku P® or «22»
anpesiss 2014 r. Ne 379,

Pabouas mporpamma paspaGorana B COOTBETCTBHH C Pa3bsICHEHUSIMH 110
(hopmUpoBaHHIO NPUMEPHBIX pOrpamMM  Y4eOHBIX JUCHMIUIMH HAYajJbHOI'o
NPOQECCHOHATBHOTO M CPEIHEro MpodecCHOHaTbHOTO 00pa3oBaHMUsl Ha OCHOBE
DejepanbHbIX  TOCYHAPCTBEHHBIX — 06Pa30BaTENbHBIX CTAaHIApTOB  HA4aJbHOI'O
NPOQECCHOHANLHOTO M CPEHEero npodeccHoHATBHOr0  06pa3oBaHus,
yrBepxkaeHHpMH M.M. Pemopenko, aupektopom JlenapTameHTa rocyapcTBeHHOM
HMOJMTHKM ¥ HOPMAaTHUBHO — MPABOBOrO peryjiupoBaHus B cdepe oOpazoBaHuUs
Munncrepersa obpasoBanus u Hayku Poccuiickoii ®enepanun ot 27 asrycra 2009
roja.

Copeprkanue nporpamMmel peausyercs B IpolLecce 0CBOCHUS 00YYarOIMUCS
[IPOrPaAMMBI ITOATOTOBKH CHEIHAIMUCTOB CPEAHEro 3BeHA 10 crenuanbaocT 19.02.08
Texnonorust msca ¥ MSICHBIX HPOJYKTOB B COOTBETCTBHM C TpeboBaHHUAMU
aktyanusupoBaHHbIX DI'OC CTIO Tpertbero rnokoseHus.

(§]



A obd e

COJIEPKAHME

ITACIIOPT ITPOI'PAMMBI IUCHUITJINHBI
CTPYKTYPA U COAEPKAHUE JUCIIAIIJIMHBI
YCJIIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI TUCHUITTIMHBI

KOHTPOJIb W OIEHKA PE3VJbTATOB OCBOEHMS
T CHATIIAHBI

CTp.

16
17



1.TTACHHOPT PABOYEM IMPOI'PAMMBI JUCIIHUIIJIAHBI
OIN1.13 IIpouecchl 1 anmaparhbl

1.1. O61acTh NPUMEHEHUS TPOTrPAMMBI

PaGouas nmporpaMma JUCIHUIUIMHBI SBISETCS YacThIO MMPOTrPAMMBI ITOATOTOBKH
crienrannucToB cpeaHero 3seHa B cootrBeTcTBUM ¢ ®I'OC mno cnenuansHoctu CIIO
19.02.08 TexHosnorus Msica 1 MIACHBIX IPOTYKTOB.

1.2. MecTo y4eOHO# IMCHMILIUHBI B CTPYKTYpe MOATOTOBKHU CIEHAJIUCTOB
cpeaHero 3BeHa: aucuuruimHa OIL13 IIpoeccsl u anmaparbl BXOIWUT B
obmenpodeccuoHanbHbIN UKL, ABISETCS BAPUATUBHON TUCIUILUIMHOM.

1.3. LHeau u 3aaum JUCHUNIMHBI — TPeOOBAHNS K Pe3yabTATaM OCBOEHUS
AMCUMIIIMHBI:
B pe3ynbraTe 0cBOEGHUS AUCUUILIMHBI O0YUYaOIIUICS T0KEH YMETh:
- paccUUTHIBATh OCHOBHBIE MapaMETPhI annapaToB MUIIEBBIX IPOU3BOJICTB;
- BBIBJISATH OCHOBHBIE (DAaKTOPBl OMNpPENEISIONIME CKOPOCTh TEXHOJIOIMYECKOIO
Ipo1ecca;
- TOJB30BaHUA METOJUYECKUMU W HOPMATUBHBIMH MAT€pHAIAMH, CTAHAAPTAMHU U
TEXHUYECKUMH YCIIOBUSIMU HAa OCHOBHBIE arnapaThl MUILIEBbIX MPOU3BOJICTB;
- FPaMOTHO U300pa)KkaTh MPUHUMIIUAIBHBIE CXEMBI alllapaToB;

B pe3ynbrare 0CBOEHUS TUCHUILIMHBI 00yYaroIUuiCs T0KEH 3HATh:

- 3aKOHOMEPHOCTH MEePeX0ia OT JJa0OPATOPHBIX MPOLIECCOB K MPOMBIILICHHBIM;

- CPaBHUTEJIbHBIC XaPaAKTEPUCTUKUA U 00JIACTH PAIMOHAIBHOTO IPUMEHEHHUS TUTTOBBIX
anmnaparos;

- IPUHIIMITBI BEIOOPA armmapaTtoB U ONTUMAJIbHBIX YCIOBHUM HX PabOTHI.

- YCTPOMCTBO Y NMPUHLHNIIBI JEHCTBUS allapaToB MUIIEBbIX MPOU3BOICTB;

- METOJIbI PacyeTa MPOLIECCOB U OCHOBHBIX pa3MEpOB alllapaTos;

- METO/Ibl S)KOHOMUYECKON U TEXHUUECKOU OIEHKH MPOIIECCOB U aIIapaToB;

- CcrnocoObl  OCYIIECTBIIEHHS OCHOBHBIX  TEXHOJOTUYECKHX  MPOIECCOB U
XapaKTEPUCTUKHU JIJIsl OLICHKU UX UHTEHCUBHOCTH;

dopmupyembie TpohecCHOHATBHBI KOMIETCHITNH:

[IK 1.1. IIpoBOANTE IPHUEMKY BCEX BUIOB CKOTA, IITULIBI U KPOJIMKOB.

[1K 1.2. IlponsBoauts yooi CKOTa, NTUIIBI U KPOJTUKOB.

1K 1.3. Bectu npotiecc nepBUYHOI nepepadOTKH CKOTa, MTHIIBI K KPOJIHUKOB.

[1IK 1.4. O6ecnieunBaTh pabOTy TEXHOJIOTHIECKOTO OOOPYAOBAHUS MIEPBUYHOTO I€Xa
U IITUIEEeXa.

[1K 2.1. KoHTpoaupoBaTh KaueCTBO ChIPbs U M0JTy(haOpHUKaTOB.

[1IK 2.2. BecTn T€XHOJOTMYECKUM Mpoliecc 00paboTKH MPOAYKTOB Y005 (110 BUIaM).
I[IK 2.3. Ob6ecneunBarh pabOTy TEXHOJOTUYECKOTO OOOpyAOBaHUS B IieXax
MSICOKHUPOBOTO KOpITyca.



I[IK 3.1. KoHTponupoBaThb KauyecTBO ChIpbsl, BCIIOMOraTEJIbHBIX MAaTEpPUAJIOB,
nonyhpaOpuKkaToB U  TOTOBOM MPOAYKIMU MPU MPOU3BOJACTBE KOJOACHBIX H
KOITYEHBIX U3JIEIIAMN.

[1K 3.2. BecTu TEXHOJOTMYECKUM MPOIIECC MPOU3BOACTBA KOJIOACHBIX U3/ICTUH.

[IK 3.3. BecTu TEXHOJIOTUYECKHUM MPOLECC MPOW3BOJICTBA KOMUYEHBIX H3JCIUN U
noypadbpukaTos.

[IK 3.4. OOecneunBaTh  pabOTy  TEXHOJOTUYECKOrO0  OOOpyAOBaHUS IS
IPOU3BOJCTBA KOJOACHBIX MU3/ENUN, KOMUEHBIX U3JEIUN U MOy ()aOprKaTOB.

[IK 4.1. YyacTBOBaTh B IIJIAHUPOBAHUHM OCHOBHBIX MMOKA3aTeJIe MPOU3BOACTBA.

[1K 4.2. [InanupoBaTh BHIMOJHEHNE PAOOT UCTIOJHUTEIISIMHU.

[1K 4.3. Opranu3oBbIBaTh pabOTy TPY/I0BOTO KOJUIEKTHUBA.

[IK 4.4. KouTponupoBaThb XOJ W OIEHWBATh pPE3YyJbTaThl BBIMOJHEHUS paboT
VCITOJIHATEIISIMU.

[IK 4.5. BecTn yTBEPKACHHYIO YYETHO-OTYETHYIO JOKYMEHTALUIO.

dopMmupyemble 001IME KOMITETEHIIUHN:

OK 1. IloHumaTh CyIIHOCTh U COLMAIbHYIO 3HAYUMOCTb  CBOEM  Oymymiei
npodeccuu, MposIBIATh K HEH YCTOMYMBBIN HHTEpEC.

OK 2. OpranuzoBbeiBaTb COOCTBEHHYIO JEATEIbHOCTh, BBIOUpPATh TUIIOBBIC
METOAbl U CIOCOOBI BBITIOJIHEHUS TPO(ECcCHOHANBHBIX 3a]a4, OIEHUBATh HX
73 PEeKTUBHOCTH U KA4E€CTBO.

OK 3. IlpuHuMarh pemeHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CHUTYaLMIX
U HECTH 3a HHUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOMCK M HCHOJb30BaHUE UHGOPMAILMK, HEOOXOIUMOMN
s 3(Q¢GEKTUBHOTO BBIMOIHEHUS MPO(ecCHOHANBHBIX 33a7a4, MPO(heCcCHOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHSI.

OK 5. Hcnonb3oBath HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B
npodecCUOHANIbHOM eI TENIbHOCTH.

OK 6. PabGotath B KOJUJIEKTMBE M KOMaHjae, 3(P(EKTUBHO OOMIATHCSI  C
KOJUIETaMH, PYKOBOJACTBOM, MOTPEOUTEISIMHU.

OK 7. bparb Ha ce0d OTBETCTBEHHOCTh 3a pabOTy  WIEHOB  KOMAaHJbI
(MOYMHEHHBIX), PE3YJbTAT BBHINOIHEHUS 3aJaHUH.

OK 8. CaMmocTosITeNbHO ONpEAeNsITh 3a/layu MPOoGeCcCUOHANTBHOTO U JIMYHOCTHOIO
pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHMPOBATH IMOBBILICHUE
KBaJIM(DUKALIUH.

OK 9. OpueHtupoBaTbCcsi B  YCIOBUSX 4YacTOM CMEHbl TEXHOJOTUM B
poecCHOHANTEHOM ESITEIIbHOCTH.

1.4. KosimyecTBO 4aCOB HA OCBOEHUE JUCIUIJINHBI:

MaKCUMaJbHOU yueOHOU Harpy3ku oOydaromerocss 168 gaca, B Tom yuce:
00s13aTeNbHON ayTUTOPHON yueOHOM Harpy3ku odydaromerocst 112 yacos;
BHEAYJUTOPHOH (CaMOCTOSITENILHON) paboThl 00yJaromerocs 56 4acos.



2. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI

2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI

Buna yueOHoii padoThI

Oovem uacoe

MakcumanbHas ydyeOHasi Harpy3ka (Bcero)

168

Oo0s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero)

112

B TOM YHCJIC:

71a00paTOPHBIE 3aHITHS

He npedycMompeHo

MPAKTUUICCKHUC 3aHATHA

64

KOHTPOJIbHBIC PAOOTHI

He npedycMompeHo

KypcoBast pabota (poeKT) (eciu npedycmompeno)

He npeodyCcMOmpeHo

BueayautopHasi (caMocTosiITeJIbHAsi) pa6ora o0ydawIIerocs
(Bcero)

56

[IpomexyTouHasi aTTecTanus 6 popme Ough.3auema




2.2. TemaTudyeckuii miaaH u cogep:xanue aucuuiuinabl  OIL13 Ilpomecchl M anmapartsl

HanmeHoBaHMe pa3ieioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JJadopaTopHble H NPAKTHYECKHUe
3aHATHS, BHeAyANTOPHasi (CaMOCTosITe/IbHasI)) padoTa
o0yyaromuxcs, KypcoBas padora (poekTt) (eciy Ipe1ycMOTPEHHI)

O0BbeM yacoB

YpoBenb
OCBOEHHA

1

2

4

Pa3zgen 1. OcHOBHEIE NOJIOKEHUS

10

Conep:xanue yueOHOro MaTepuasa

BBenenue

1 Copepxanue n 3agauu Kypca «IIpouecchl u anmnaparsl
MUIIEBBIX TPOU3BOCTBY. BO3ZHNKHOBEHNE U Pa3BUTHE HAYKH.
Knaccu¢ukanus 0CHOBHBIX MPOLIECCOB MUILEBOM TEXHOIOTHH.

Tema 1. 1.

OCHOBHBIE 3aKOHBI U TOHATHUS
MPOLECCOB MUIIEBOM TEXHOJIOTHH U
MOJIO’KEHHUS TEOPUH MOJ00uS;

2 3aKOHBI COXPAHEHHUS MACChl U SJHEPTUU. Y PaBHEHUS
MaTEepHaIbHOIO U SHEPreTHYecKoro Oananca. AHAIUTHYECKHE
METOJIbl pacuera. DKCIIEpUMEHTAIBHBIN MeToA. MoaennpoBanue
ITPOLIECCOB M aIaparos.

JlaGopaTopHble 3aHATUS

[IpakTrueckue 3aHATHS.

KontposnbHbIie paboThI

CamocrosiTenpHas paboTa 00yJaronuxcsi: COCTaBICHUE TaOTUIIBI
knaccudukanuu npoueccoB. OCHOBHBIE KPUTEPUU TTOAOOHS
THIPOMEXAHUYECKHX, TCIUIOBBIX MPOIICCCOB.

Tema 1. 2.
CBolicTBa ChIpbs, MIPOTYKTOB U
noiy¢habpuKaToB

Conep:xanue yueOHOro MaTepuasa

OCHOBHBIE CBEJICHUS O MApaMeTPax TEXHOIOTUYECKUX
npoueccoB. [I10THOCTB, yaeNbHbIN BEC, BA3KOCTb,

3 MTOBEPXHOCTHOE HaTsKEHHUE. TermoeMKoCTb,
TETUIONPOBOAHOCTD. TpeboBaHMs, IPEAbABISEMbIC K MAIMHAM
Y anmaparam.

JlaGoparopHbie 3aHATHS

IIpakTrueckue 3aHATHS.

KonTtpomnbHbie paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs: MoArOTOBKA IJIaHa TEKCTa M0
KJIACCU(UKAIIMU U CBOMCTBAM CBHIPBSI.

7




Pa3zgen 2. Mexanunueckue

IPOIECChI 24
Tema 2.1. Conep:xanue y4eOHOro MaTepHaja 8
N3menbuenue. Knaccudukanms mporeccoB namenpueHus. Guznueckue
4 OCHOBBI U3MenbYeHus. KoHCTpyKIus u paboTa OCHOBHBIX 2
TUTIOB U3MeNbyaroux MamuH. [lytu nunteHcudpukanuu
M3MEIbYECHNS] U CHU)KEHUS DHEPro3aTpar.
JlaGoparopHbie 3aHATHUS -
[TpakTHdeckue 3aHsTHS. 4
5 [IpaxkTuueckoe 3ausTre Ne 1. AHanu3 paboThl MaIlIMH 110 2
poleccam U3MeJIbYeHUsl.
6 [Ipaktrueckoe 3ansitue Ne 2. McciaenoBaHne OCHOBHBIX 2
XapaKTEPUCTUK MPOIECCOB U3MEIbYCHHUS.
KonrtpomnbHbie paboThI -
CamocrostenpHas pabora oOyqaronuxcs. [lonroroBka k. mpakTHYECKOH
pabote Nel,2. [IpoBecTr ananu3 pabOThI MAIIMH: MOJIOTKOBOW APOOMIIKH, 2
KOJUIOMIHON MENIbHUIIBI U KyTTepa — U3MENbUYHUTENs AJIs Msca.
Tema 2.2. Cogepsxanue y4eOHOro MaTepHaJa 8
CopruposaHue. [IpocenBanue. IIponszBoaurensHOCTh pocenBaHus. CUTOBBIN
aHanu3. MamuHsl 11 TpocenBanusi. Pa3nenenue B Tpuepe.
7 Otnenenne Metalmuyeckux npumeceil. [ITneBMaruueckoe u 2
rupaBiIndeckoe copTupoBanue. OTaeeHne MeTaTNIeCKUX
npumeceit. [lyTu nHTeHCH(UKAIIUN COPTUPOBAHUS U
CHI)KEHHMSI SHEpro3aTpar.
JlaboparopHbie 3aHATHS -
[IpaKTHYECKUE 3aHATHSL. 2
[IpakTrueckoe 3ansTue Ne 3. Ananu3 paboThl MaIlllvH U
8 MCCJIEJOBAaHNE OCHOBHBIX XapaKTEPUCTHK IPOLIECCOB IO 2
COPTUPOBAHUIO TBEPJBIX TEIL
KonrtponbHbie paboThI -
CamocrodrenbHas paboTta ooydaronuxcs. [1oaroToBka Kk mMpakTUYeCKOH
pabote Ne3. Bemonuuts Tabmuiny «IlyTn HHTeHCU(UKAIINY W CHIKCHHS 4

OHECPro3arpar» 1o COPTUPOBAHUIO TBCPABLIX TCII.
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Tema 2.3. Conep:xanue y4eOHOro MaTepHaja 8
O6paboTka MaTepHAIOB JaBICHUCM. O6mume ceeaenusi. O0e3BOKMBaHKNE U OPUKETUPOBAHUE.
9 [IpeccoBanue. [lyru uHTEHCH(UKAITIH TPECCOBAHUS U 2
CHI)KEHHMSI SHEpro3aTpar.
JlaboparopHbie 3aHATHS -
[IpaKTHYECKHUE 3aHATHSL. 4
[TpakTrueckoe 3anstue Ne 4. Ananu3 paboThl MallIuH
10 THJIPABIMYECKUX MTPECCOB, PacyeT MPONU3BOAUTEIILHOCTH U 2
oTpeOIsIEMOIT DHEPTHUH.
[IpakTuueckoe 3ausTre Ne 5. AHanmu3 paboThl MalIiH
11 MEXaHWYECKUX TPECCOB, pacdeT MPOU3BOIUTEILHOCTH U 2
noTpeOIsIeMOi YHEPTUH.
KontponbHbIie paboThI -
CamocrositensHas pabora odyvaronuxcsi. [loaroroBka Kk mpakTHYECKON 2
pabote Ne 4 u No5. BbIMOTHUTE cXeMBbl 000PYAOBAaHUS B TETPAIIH.
Pa3znen 3. 'mapomexanuveckue 8
Nponecchl
Tema 3.1. Conep:xaHue yueOHOro MaTepuaia 8
OcHoBbI ruipaBIMKi. OCHOBBI OcHoBbl runpaBiauku. ['uapocraruka. ['mapoaunamudeckoe
TMAPOTNHAMUKH. nasneHue. Pacxon xuakocTu. J[Ba pexxumMa JBHKESHUS
12 KUAKocTu. YpaBHeHue bepnyiu. IIpaktuyeckoe npumenenue 2
ypaBHeHus bepuymu. ['uapaBnuyeckoe CONpOTUBICHHE B
TpybonpoBojax. Pacuer TpybonpoBooB.
JlaGoparopHbie 3aHATHUS -
[TpakTHdeckue 3aHsTHS. 4
13 [IpakTuueckoe 3anarue Ne 6. Onpenenenue pexuma JIBUKEHUS 2
KUJKOCTH.
14 IIpaktrueckoe 3ansatue Ne 7. MccnenoBanue npouecca 2
MCTEUEHUS KHUJIKOCTH Yepe3 OTBEPCTHUS M HACAKH.
KonrtpomnbHbie paboThI -
CamocrosarenbHas padoTta ooydaronuxcs. [loaroroBka K MpakTHYECKON
pabote Ne 7. UccnenoBanue mpoiiecca UCTEUEHUS KUIKOCTH Yepe3 2

OTBCPCTHUA U HACAIKH. I[OHOJIHI/ITB KOHCIICKT JICKIIMHN CXEMaMU

9




TpyOOIIPOBOIOB.

Pa3znen 4. Hacocbl. BeHTHIATOPBI.
Komnpeccopsbl.

Tema 4.1. Knaccuduxarms Hacocos.

Conep:xanue yueOHOro MaTepuasa

Knaccudukanus nHacocos. Hamop, pazBuBaemMblii HAacOCOM.
[TopmiaeBsie Hacockl. LleHTpobekHbIe HacoChl. BuxpeBbie
Hacochl. lllecrepeHHble M BUHTOBBIE HACOCHI. BEHTHIIATOPEI.
Kommpeccopsil.

15

JlaboparopHbie 3aHATHS

IIpakTrueckue 3aHATHS.

[IpakTnueckoe 3ansaTue Ne 8. ¥YCTpoiCTBO, MIPUHIIUAMN I€UCTBUS
HEHTPOOEKHBIX HAacOCOB. [locTpoeHne pabounx XapaKTepUCTHK
0 SKCTIEPUMEHTANIbHBIM JaHHBIM. KaTanoru neHTpoOeKkHbIX
HACOCOB, UX HCIOJb30BaHUE.

16

KontposnbHbIe paboThI

CamocrosiTenbHast paboTta o0yyaromuxcs. J{OMOTHUTH KOHCIIEKT
CXEMaMH MOPIIHEBHIX, IIEHTPOOEKHBIX U BUXPEBBIX HACOCOB.

Tema 4.2. BeHTHIATOPBI.
Kommnpeccopsbl.

Conep:kanue y4ye0OHOIro MaTepuasa

PaI[I/IaJ'H:HBIG BCHTHUJIATOPHI. OceBble BCHTUJIATOPHI.
17 JlmameTpanbHble BEHTHIIATOPHL. [lopITHEBbIE KOMITPECCOPBI.
IenTpobesxHbie Kommpeccopbl. OceBbIe KOMIIPECCOPHI.

JlaGoparopHbie 3aHATHUS

[IpakTrueckue 3aHATHS

KontposnbHbIie paboThI

CamocrodrenbHas paboTa 00y4aronxcs.

Pa3znea 5. Paznenenue
HEOTHOPOJHBIX CHCTEM.

Tema 5.1.
Paznienenne HEOTHOPOIHBIX CUCTEM.

Conep:xanue yueOHOro MaTepuasa

Kraccudukarus HeOqHOPOIHBIX CHCTEM. MeTOIbI pa3/ie/IeHHS.
18 MarepuanpHblii 6anaHnc npoueccoB pazaeneHus. Kunernka
paszieneHust HCOTHOPOIHBIX CHCTEM.

JlaboparopHbie 3aHATHS

10




[IpakTrueckue 3aHATHS.

KontponbHbIie paboThI

CamocrositenpHas paborta oOyqaronuxcs. CoCTaBUTh TAOJIHITY IO TEME

«Knaccuduxanus HEOJHOPOAHBIX CHCTEMY, CIIENIaTh COOOIIEHHUE 110 TEME 2
«Kuneruka pazneneHusi HEOTHOPOJHBIX CHCTEM).
Tema 5.2. Conepxanue y4e0HOr0 MaTepuasia 14
OrcranBanue 1 OCaKICHHUE. OrcranBaHue MO/ ACHCTBUEM TPABUTAITMOHHON CHJIBI.
dubTpoBaHue. OcaxeHus oJ AeiicTBUEM IEHTPOOEKHOU cuibl. OO1Ie
19 cBeneHus. Buapl punbrpoBanus. JIBuxKymas cuia 1 CKOPOCTh 2
¢mibTpoBaHus. PUIBTpPYIOLIUE TEPErOPOAKU. DUIBTPHI.
O6opynoBanue s GHIIbTPOBAHUS.
JlaboparopHbie 3aHATHS -
IIpakTrueckue 3aHATHS.
20 [IpakTrueckoe 3anstue Ne 9. Ananu3s padboThl O?OpyI[OBaHI/ISI
JUISL pa3/ieieHus] HEOAHOPOIHBIX CUCTEM: OTCTOMHHUKH.
[Tpaktrueckoe 3anstue Ne 10. Ananus paboTsl 000py10BaHUS
21 JUTSL OCQKJICHUS YaCTHI] TIOJ] ICUCTBUEM IICHTPOOEKHBIX CHL: 2
HEHTPUDYTH.
29 [IpakTnueckoe 3anaTue Ngvl 1. Ananus })aGOTBI 000py0BaHUS 2
JUISI pa3JieNIeHus CyCIIeH3UM U AMYJIbCUIL: cenapaTropsbl.
23 [IpakTuueckoe 3ausTre Ne 12. Ananus paboTsl 0600pyI0BaHUS 2
JU1s1 GUIBTPOBAHUS: (GUIBTPBI U IEHTPUDYTH.
KonrtpomnbHbie paboThI -
CamocrosTenbHas padoTta obyyarouuxcs. [TonroroBka K mpakTH4eCKUM
paboram Ne9 o Nel2. BeIMOAHUTE cXeMBbl 000PYI0BaHUS LIUKJIOHOB U 4
(bUIBTPOB.
Tema 5.3. Conep:xanue y4ye0OHOro Mmarepuasa 8
Ouncrka Bo3yxa u Krnaccudukanus mpoeccoB OYMCTKH BO3/1yXa U Ta30B.
IIPOMBINUICHHBIX I'a30B 24 Mexanudeckas 09iCcTKa ra3oB. OTCTOMHUKY U (DHIIBTPHI. 2
[vk10HBI U THAPOUMKIOHBL. PUIBTpOBaHKE ra3oB. Mokpas
OUYHMCTKA ra30B. DJIEKTPOOYHCTKA ra30B.
JlaboparopHble 3aHATHS -
[IpakTUYECKHUE 3aHSTHS. 4
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[IpakTuueckoe 3ansatue Ne 13. OnpeneneHre OCHOBHBIX

25 napaMeTpOB OUMCTKH BO3JlyXa B LIMKIJIOHE M aHAIN3 PaOOTHI 2
ra3004YUCTHUTEIEH.
2% [Ipaktuueckoe 3ausaTre Ne 14. Ananus paboTsl 060pyIOBaHUS 2
JUIS OYUCTKH BO3]IyXa U MPOMBIIIJIEHHBIX Ta30B.
KonrtponbHbie paboThI -
CamocrosarenbHas padoTta obydatonuxcs. [IoAroroBka K NpakTHUYECKUM 2
pabotam. BeIMOITHUTE cXeMbl 000pYTI0BaHUS IIMKIOHOB U (PHIIBTPOB.
Tema 5.4. Conep:xanue y4eOHOro MaTepHaa 6
IlepemernmBanune, CMEINBaHUE 1 [Iporecchl mepemMenMBaHus B MUIIEBBIX TEXHOJIOTHSX.
HCCBIOOKIIKCHHC. Mexanuueckoe nepeMemrpanue. Memanku. Pacxon sneprun
27 P MEXaHUYECKOM IepeMemnBanun. [{upkynsaunonsoe, 2
MOTOYHOE ¥ THEBMAaTHUYECKOE TIepeMEIIUBaHHE.
IlepemeninBaHue ChITy4YUX MaTEPUAIOB.
JlaGopaTopHble 3aHATHUS -
[IpaKTHYECKHUE 3aHATHSL. 2
[IpakTnueckoe 3anstue Ne 15. AHaJIM3 3aKOHOMEPHOCTEMN
8 Ipolrecca epeMelnBaHts JKUIKOCTEH € pa3IndHOU 2
BS3KOCTBIO,
HepeMEIIMBaHMs ChITYYUX MaTEPUAIOB.
KonrtponbHbie paboThI -
CamocrodrenbHas pabota ooydaronuxcs. [Ioaroropka kK npakTHUYECKUM 2
paboTaM. BRIOTHUTD B TETpau CXEMbl CMECUTENEH.
Pa3zgen 6. Tenms1ioo0OMeHHEIE 24
NPOLeCChl.
Conepsxanne y4eGHOro MaTepuaia 14
Tema 6.1. [IprMeHeHue TEeIUIOBBIX MPOLIECCOB B MUIIEBBIX MIPOLIECCAX.
OCHOBBI TEIIONIEPEIAYH. 29 OcHoBHbIe OHATHS. TermnonpoBoHOCTh. TemnoBoe 2
u3nydeHue. KOHBEeKTUBHBIN TETIOOOMEH (TEII00TAa4a).
OCHOBHOE ypaBHEHHE TeMJIONEpEauu.
30 Harpesanue, ucnapenue, oxjiaxxJIeHHUe, KOHICHCALUs. 2
JlaGopaTopHble 3aHATHUS -
IIpakTrueckue 3aHATHS. 8
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[IpakTuueckoe 3anstue Ne 16. MccienoBanue npoueccon

31 TEIUIONepelaul U aHaIu3 paboThl EMKOCTHOTO, IJIACTUHYATOTO 2
U KOXKYXOTPYOHOTO TEIUIOOOMEHHUKOB.
[Ipaktuueckoe 3ansitue Ne 17. M3ydyenue ycTpoicT
32 TEMJI000MEHHOM amnmapaTypsl: peKylepaTUBHBIC, 2
pereHepaTHBHBIE TEIIOOOMEHHHUKH.
33 [TpakTnueckoe 3ansatue Ne 18. 3ydyenue ycTpoicTB 2
TUTACTUHYATHIX TETNIOOOMEHHHUKOB.
34 [IpakTuueckoe 3anarue Ne 19. 3yuenue ycTpoiicTs 2
CMECHUTEJIbHBIX TEIJI000MEHHHUKOB.
KontponbHbIie paboThI -
CamocrosrenbHas padoTta odydatonuxcs. [IoAroroBka K npakTHUYECKUM 2
paboTtam. BbIMOIHNUTE B TETpagy CXeMbl TEIIIO0OMEHHUKOB.
Tema 6.2. Beinapusanue. Conep:kanue yueGHOro MaTepuasa 10
OcHoHble cBefenus. [Ipocras Beinapka. Pacuer nmpocroit
BbIITApKU. MHOTOKOpIyCcHas Bbimapka. J{Brxkymas cuiia
35 IIPOLIECCOB BblapuBaHus. TemneparypHble notepu. OCHOBHbIE 2
THUIIBI BHIIAPHBIX allapaToB. BrimapHbie anmapaTsl ¢
TEMJIOBBIM HACOCOM.
JlaBoparopHsble 3aHATHS -
[TpakTHudeckue 3aHATHS. 4
36 HpaKTI/III?CKOG 3ansTue Ne 20. Aanu3 paboThl BaKyyM- 2
BBINAPHON YCTAaHOBKH LIMPKYJISIIMOHHOTO THIIA.
37 [Ipaxktuueckoe 3ausaTre Ne 21. M3ydyenue cnoco6oB 2
BbIMIAPUBAHUS U aHAJIU3 PabOThI BHIAPHBIX YCTAHOBOK.
CamocrosTenbHas paboTta obyyarouiuxcs. [TonroroBka K mpakTH4eCKUM
paboTaM. BBIOTHUT B TETpay CXEMbI BBIITAPHBIX YCTAHOBOK. 4
Bremonuuth pedepar no reme: TeXHOTOTHUYECKHE CITOCOOBI U YCIOBUS
IIPOBEJIEHUS IPOLIECCOB BAPKU ITPOYKTOB.
Pazmen 7. 12
X0J10AMJIbHBIE TPOLECCHI.
Conep:xkanue y4ye0OHOro Mmarepuasa 6
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Tema 7.1.
OCHOBBI XOHOI[HHBHOﬁ TCXHHUKU.

OO61ue cBeieHHs 0 MPUMEHEHUH X0JI0/1a B MCHOM
IMMPOU3BOACTBC. HpI/IMeHeHI/Ie X0JI0Ja B ITUIIECBBIX

38 MPOU3BOICTBAX. TeopeTHuecKrue OCHOBHI TOJIYICHUS
HCKYCCTBCHHOI'O XOJI0a. XOJIO,Z[I/IJ'IBHBIG Ar¢éHThl U UX
CBOMCTBA.

JlaGoparopHbie 3aHATHUS

IIpakTrueckue 3aHATHS.

39 [IpakTuueckoe 3ansaTue Ne 22. X0a0A1IbHbIE MAIIUHbI, UX
YCTPOMCTBO, IPUHIUI ACHCTBUS.

NN

KonrtponbHbie paboThI

CamocrosTenbHas paboTta o0yyarouuxcs. [TonroroBka K mpakTH4eCKUM
pabotamNe 22. BEIOTHUTH CXEMBI XOJOIMUIBHBIX MAIIIHH.

N

Tema 7.2. 3aMmopakrBaHHUE U
pa3MopaxuBaHUE;

Conep:xkanue y4yeOHOro Mmarepuasa

[Tponecc oxnaxaeHus. 3aMOPa)KMBAHNUE MUIIEBBIX POMYKTOB.
[TogmopakuBaHKe MUILEBBIX IPOAYKTOB. XO0JIOAUIBHOE

40 XpaHEHHUE MUIIEBBIX TPOIYKTOB. OTEIICHUE 1
pa3MoOpaKMBaHUE MUILEBBIX NMPOayKTOB. IlyTn
COBEPUICHCTBOBAHHUS ITPOU3BOJICTBA IUILIEBOI0 X0I0a.

JlaboparopHbie 3aHATHS

IIpakTrueckue 3aHATHS.

KontponbHbIie paboThI

CamocrositenpHas pabota o0yuaronuxcs. BermonHuTh pedepar mno reme:
3aMOpaXKMBaHUS ¥ Pa3MOPaKUBAHUS MMUAIIECBBIX TPOJIYKTOB, JOCTOMHCTBA
Y HEJIOCTATKH.

Pa3zgen 8.
MaccooOMeHHbIe POoLecChl.

Conep:xanue yueOHOro MaTepuasa

Tema 8.1. OcHOBBI Macconepeaayum.

JIBmkyias criia MaccooOMEHHBIX TTporieccoB. OCHOBHOE
ypaBHEHHE Macconepenayn. MarepuanbHbIi 6anaHc

41 MaccooOMeHa. CTpyKTypa MOTOKOB M pacrpeiesieHne BpeMEeHU
npeObiBaHus B anmapare. [[puHIHUIBI KOHCTPYUPOBAHUS
MacCOOOMEHHBIX alllapaToB KOHTAKTHBIX YCTPOMCTB.

JlaboparopHbie 3aHATHS
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IIpakTrueckue 3aHATHS.

KontponbHbIie paboThI

CamocTto

SITeJIbHAsi padoTa 00y4YarOIUXCS.

Tema 8.2. AGcopbuus. Ancopbuus. | ComepskaHue ydeGHOro MaTepuasia 12
Abcop6ius. PaBHoBecue npu abcopbuuu. AncopOrusi.
42 ®dusndeckue 0OCHOBBI ITpoliecca aacopOun. AncopOeHTHI, UX 2
BUJIBI U XapakTepuctuka. JlecopOuus, crnocoObl ee mpoBeIeHNUS.
JlaGoparopHbie 3aHATHUS -
[TpakTryeckue 3aHATHS. 6
[Ipaktuueckoe 3ansitue Ne 23. U3yunTh KOHCTPYKIUIO
43 MMOBEPXHOCTHBIX U IJIEHOYHBIX a0copOepoB, HACAOYHBIX U 2
pacnbuUIMBalONMX abcopOepoB.
44 [TpakTuueckoe 3ansatue Ne 24. U3ydnTh KOHCTPYKIHIO 2
a1copOEepOB MEPUOINIECKOTO M HEMPEPHIBHOTO JCHCTBUSI.
45 [TpakTrueckoe 3ansaTue Ne 25. U3ydnTh KOHCTPYKIHIO 2
MHOTOCTYIIEHYATHIX aJcOpOEpOB.
KontponbHbIie paboThI -
CamocrosrenbHas paboTta odoydatoniuxcs. [IoAroroBka K npakTHUYECKUM
pabortam 23, 24, 25. BeIMOTHUTE CXEMBI a0COPOIIUA U CXEMBI 6
aICOPOITMOHHBIX YCTAHOBOK.
Tema 8.3. Dxcrpakis. Conepskanune ya4eGHOro MaTepuaia 10
Kpucramusanust Oxcrpakius. OCOOEHHOCTH SKCTPArupoOBaHUs U3 TBEP/bIX TEJ.
PaBHOBecHe B mporieccax IKCTPAKIIHH.
16 Craguu kpuctaum3anui. KHHeTHKa KpucTaman3anuu. 2
Ammapartsl s KpUCTAJUTH3AINH, UX YCTPOMCTBO U padoTa.
Pacuer kpucrannuzatopos. [IyTu coBepiieHCTBOBaHUS
npoliecca KpUCTAUIM3AIMY U €T0 alllapaTypHOro 0pOpMIICHHSL.
JlaGoparopHbie 3aHATHS -
[TpakTHyecKue 3aHATHS. 4
47 HpaKTI/IIIeCK(le 3aHsaTHE Ne 26. V3yunTh KOHCTPYKIUIO U 2
OPUHLINI JEWCTBUS AKCTPAKTOPOB.
48 [Ipaktrueckoe 3ansitue Ne 27. U3y4uTh KOHCTPYKIHUIO U 2

NPUHIINI JEWCTBUSI KPUCTAJUIM3ATOPOB.
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KonTtpomnbHbie paboThI

CamocrosTenbHas paboTta o0yyarouuxcs. [TonroroBka K mpakTH4eCKUM

pabotam Ne 26, 27. BBIIOIHUTH CXEMbI JICHTOYHOT'O SKCTPAKTOPA U 4
MHOT'OKOPITYCHOH BaKyyM-KpUCTAJUIN3aLMOHHON YCTaHOBKH.
Tema 8.4. IIporecc pasnenenus Conepskanne yaeGHOro MaTepuasa 10
onHOpoaHbIX cMecen. [leperonka u [Teperonka u pektudukanus. Knaccuduxaims OuHapHBIX
peKTU(UKALLHSL. 49 cmeceil. IIpocras u cnoxHas neperonka. Cxembl 2
PEKTU(PHUKAIMOHHBIX yCTaHOBOK. I1yTH nHTEeHCHpUKanuu
IPOIIECCOB MEPETOHKU U PEKTU(DHUKAIHH.
JlaboparopHbie 3aHATHS -
[IpakTHueckue 3aHATHS.
50 [TpakTuueckoe 3anstue Ne 28. 3ydnTh KOHCTPYKIUIO U 2
NPUHIUI JEHCTBUSL PEKTU(PHUKAIIMOHHON YCTaHOBKHU.
ITpakTnueckoe 3ansatue Ne 29. [IpoBecTn aHanu3 NpocTou U
o1 CJIO’KHOM neperoHku. [lyTn nHTeHCH(UKaUU MPOLECCOB 2
IIEPErOHKHU.
KonrtpomnbHbie paboThI -
CamocrodrenbHas padota oOydaronuxcs. [Ioaroropka kK npakTHUECKUM 4
pabotam Ne 28,29. BbINOIHUTH CXeMbl pEKTU(PHKAIIMOHHBIX YCTAaHOBOK.
Tema 8.5. Cymika. Conepsxanne y4eGHOro MaTepuaia 12
CriocoObI CyIIKH U MX XapakTepucTuka. Bujel cBs3M Biaru ¢
matepuaioM. CBOMCTBO BIQXKHOTO BO3yxa. AOCONIIOTHAS U
OTHOCHTEJIbHAS BIAXXHOCTh BO3yXa. BiaxkHble MaTepuasl U
UX XapakTepucTuku. OnpenenaeHne CKOpoCTH U
52 MPOJIOJDKUTEIIEHOCTH CYIIKH B TIEPBOM M BTOPOM TIEPHOIAX. 2

MarepuanbHbIii ¥ TEIUIOBOK OajaHC pealbHOM CYIIKH.
Perynupyemsbie nmapamerpsl npoiecca cymku. [Iytu
MHTEHCU(UKAIIH MTpoIecca CYIIKH U CHIKEHHS SHepro3arpar
Ha €ro MpOBEJCHUE.

JlaboparopHble 3aHATHS

[TpakTnu

CCKHUC 3aHATHS.

53

ITpakTuueckoe 3ansatue Ne 30. BricymnBanue matepuana B
KOHBCKTHBHBIX U B JICHTOUHBIX CYIINJIbBHBIX YCTaHOBKAX.
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[TpakTnueckoe 3ansatue Ne 31. CymmiiKu ¢ ceBA00KUKEHHBIM

>4 cioeM. BricymBanue maTepuaia B BUOPOCYIIMITKAX. 2
55 ITpakTuueckoe 3ansatue Ne 32. BricymnBanue matepuania B 2
OapaOaHHBIX U PACHBUIMTENBHBIX CYIIMJIKAX.

KontposnbHbIie paboThI -
CamocrostensHas padora odydaronuxcs. [lonroroBka kK mpakTHIEeCKOM 4
pabote Ne 30 -32 . BEINOJTHUTH CXeMY ABYXCTYIEHYATOH YCTAHOBKH.
Conep:kanue y4ye0OHOro Mmarepuasa

Pa3znen 9. Ilpoueccsl OcHoBbl MeMOpaHHO# TexHonoruu. Knaccupukanus

HETPATMIHOHHBIX TEXHOJIOTHIA. MeMOpaHHBIX TporieccoB. OCOOCHHOCTH M OCHOBHBIC
56 XapaKTEPUCTHKN MeMOpaHHbIX mporeccoB. OOpaboTka 2

MUIIEBBIX MPOAYKTOB ¢ Ucnoyib3oBaHuEeM CBYU-sHeprum.
[Ipumenenue 311eKTpohU3NIECKUX METOIOB 00pabOTKH
MSICHBIX TPOJYKTOB.

JlaboparopHbie 3aHATHS

IIpakTrueckue 3aHATHS.

KonrtpomnbHbie paboThI

CamocrosrenbHas paboTa 00yJaromuxcs

Tematuka KypcoBoii paboThI (1IpoekTa) (eciu npedycmomperol)

HE MPEyCMOTPEHO

CamocrosiTenbHas paboTa 00yJaronuXxcs Hall KypcoBoit paboTo# (TpoeKToM) (eciu npedycmomperl)

HE MPEyCMOTPEHO

Bcero (yacoB)

168
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3. YCJIOBUS PEAJIUZAIIUU ITPOT'PAMMBI INCHUTTIJIIMHBI

3.1. TpeGoBaHusA K MaTepHAJbHO-TEXHUYECKOMY 00ecneyeHUuIo
Peanuzauus nporpaMMbl AUCIUIUIMHBI TPEOYET HANIMUKA Ja00paTOpUK aBTOMATU3ALMU
TEXHOJIOTMYECKHX MTPOLIECCOB
O6opynoBanue yueOHOM 1abopaTopuu:
[Inakatel mo pazgenam: yool M mepBHYHas 00pabOTKa CEbCKOXO3AMCTBEHHBIX >KMBOTHBIX,
CIOCOOBI OTJYIICHHS CEeTLCKOXO03HCTBEHHBIX JKUBOTHBIX, CIIOCOOBI CHSATHS IIKYPHI, PaBHIIa
cOopa KpoBH;
doToaibOoM «Y00i1 1 00paboTKa KPYITHOT'O pOraTOro CKOTay;
AnbooMm «IToponst KPC, cBuHel, mo1mmamei, oBemy;
Mynsixu KOpOB, JTOIIAJEH, CBUHEH, OBELL,
AynuoBusyanbHble (yueOHbIe KHHOGWIBMBI, Ha IM@poBbiX HocuTensax (video-CD, DVD):
«Y0oii n 00paboTka NTUIlEI HA ITHIIcKoMOuHaTe B I1IBerumny, « Y00l NTHUITBI HA TIPEATPHUATHIX
Poccuny, «XonoaunpHas 00paboTka moaypabdpukaToB U3 Msica ITUIIBD.

TexHuueckue cpeacTBa 00y4yeHUs:
MyJbTUMeAnanpoekTop: HoyToyk ASUS+51, npoektop Epson EMP-S, skpan Ha mtaTuse.

3.2. UudopmannonHoe odecnevyenne o0yueHust
Ilepeyenn yueOHbIX U3iannil, UHTEpHET-pPeCypCcoOB, J0NMOJHUTEIbHON JUTEPATYPHI

OCHOBHBIE HCTOYHHKMU:
1. Octpuxkos, A. H. IIporieccel u anmapaThl TUIIEBBIX TPOU3BOJICTB [ DIEKTPOHHBIN pecypc]

: yuebHOe ocobue / A. H. OctpukoB. — Cankt-Ilerepoypr : THOP/], 2012. — 614 c.
— Pexxum noctyna: https://e.lanbook.com/book/4887#book _name.

JloTIOTHUTEThHBIC UCTOYHUKHU:
2. AutunioBa, JI. B. Texuomorus wu 000pynoBaHHE TIPOM3BOACTBA Kojbac U

nonydadbpukatoB [ IIeKTpOHHBIN pecypc] : yueOHoe nmocooue / JI. B. Antunosa, 1. H.
Tonmneiruna, A. A. Kanaues. — Cankr-IlerepOypr : TMOP/I, 2012. — 596 c. — Pexum
nocryma: https://e.lanbook.com/book/4880#book name.

NuTepHer-pecypcesr:

1. DnexTpoHHO-OMOMMOTEUHAsT cucTeMa U3AaTeNbeTBa «JlaHby [DIEeKTpOHHBIN pecypc]. —
Cankr-IlerepOypr, 2010-2016. — Pexxum mpoctyma: http://e.lanbook.com/.

2. DIEeKTpOHHO-OMOIMOTEUHAsT  CHCTeMa  «YHHUBEpCUTETCKas  OuOnuoTeka  OHJIANHH
[OnexTpoHHblii  pecypc]. — MockBa, 2001-2016. - Pexum pgoctyma:
http://biblioclub.ru/.

3. DnexkTpoHHO-OMOMMoTeyHas cuctema «bubauokomiuiekTaTop» [DIEKTPOHHBIN pecypc].
— Mocksa, 2016. — Pexxum moctyma: http://www.bibliocomplectator.ru.

4, N3natenbckuil MEeHTp «AkageMus» [DIEKTpOHHBINA pecypc]| : caiT. — Mocksa, 2016. —
Pexxum noctyna: http://www.academia-moscow.ru.
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3.3. [lepeuenb 00pa3oBaTeJbHBIX TEXHOJOTHIA, MCIIOJIb3yEeMbIX MPU OCYIIECTBJIECHNH
oOpa3oBareabHOro npouecca no aucuuiuinae OIL.13 IIpoueccsl u annmapaTsl

Bun 3angarus

®opma paboTsI

Ypok JI3 13, cemunap

WMHTEepaKTUBHBIN YPOK -

Pabota B ManbIx rpynmnax - - 8

Komnbrotepabie cuMymIsiuu - - -

JlenoBbie WM POJIEBBIE UTPHI

AHaJIN3 KOHKPETHBIX CUTyallui

YyeOHbIC TUCKYCCUU - - -

Kondepenmmm - - -

BuyTpunpeameTHsle OIMMINAIbI - - -

Buneoypoku 2 - 4

Hpyrue hopMbl aKTUBHBIX U
MHTEPAKTUBHBIX 3aHATHH
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHHMA JIUCHUIIJIMHBI

PesynabTaTsl 00yyeHHs ®opMBI U METOABI KOHTPOJIS U OLIEHKH
(oCBOEHHBIE YMeHHsl, YCBOEHHbIE 3HAHMS) pe3yJbTaTOB 00y4eHHs
YMETb:
- paccuMTHIBaTh OCHOBHBIE TApaMeTPhl [IpakTudeckue 3aHATHS
anmnapaToB MMUILEBBIX IPOU3BOJCTB. TecroBble 3a1aHusl.

- BBISIBJISITH OCHOBHBIE (DaKTOPBI
OIIpEACIAIONINE CKOPOCTh
TEXHOJIOTUYECKOI0 MPOLIEcca;

MOJIb30BaHUS METOAMYECKUMU u
HOPMAaTUBHBIMHM MaTepuallaM, CTaHIapTaMU
U TEXHUYECKHMH YCJIOBHUSIMU Ha OCHOBHBIE
anmnapaThl MUIIEBBIX MPOU3BO/ICTB;

IpaMOTHO M300pakaTh NPUHLIUITHAIEHBIC JuddepenunpoBanHbiii 3a4eT B popme
CXEMBI aNaparos; TECTUPOBAHUS

3HATh:

- YCTPOMCTBO W MPUHLHIIBI JEHCTBUS

anmnaparoB MUIIEBBIX IPOU3BOJICTB TecroBble 3a1aHus

3aKOHOMEPHOCTH nepexoza oT

1a00paTOPHBIX MPOIIECCOB K

IPOMBIIIJICHHBIM;

CpaBHHUTEJIbHBIC XaPAaKTEPUCTUKH U 00IacTH
palMOHATFHOTO ~ TPUMEHEHUST  THITOBBIX
anmnaparos; JuddepennnpoBaHHblii 3a4eT B (hopme
MIPUHITUIIB BBIOOpA anmapaToB U TECTHPOBAHUS

ONTUMAJIBLHBIX YCIOBUN UX PAOOTHI.
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