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Pabouas mporpamMma JUCHMIUIMHBL pa3paboTaHa B cOOTBETCTBUU ¢ DenepanbHbIM roCcy1apCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAApTOM BbIcHiero oOpazoBanus (PI'OC BO 3++) mo HampaBieHUIO
noaroroBku 19.03.01 «buorexnomnorusy, yreepxkaennoro npukasom MMHOBPHAYKU POCCUN
ot 10 aBrycra 2021 r. Ne 736 Ha ocHOBaHWHU y4yeOHOTO Tu1aHa, npuHaroro YMC HI'TY

npoTokoa ot 28.10.2021 r. Ne 4

PaGouas nmporpamma ogoOpeHa Ha 3aceqanuu kadeaps mpotokost ot 01.06.2021 Ne 9.

N.0. 3aB. kadenpoii: K.X.H., foueHT Kaymanaa A.A.
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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heasamu ocBoeHusi aucuumimHbl «lIpoueccsl u anmapatsl OuorexHonoruu |y
sBIsieTcs (POPMHUPOBAHUE Y CTYIEHTOB OCHOBHBIX NOHSATHH, 3HAHWHA M HABBIKOB. B OOJIACTH
TEXHOJOTMYECKUX pPacyeToB, IOA0O0pa, MPUHIMIA JEHCTBHS TEIJIOOOMEHHBIX AalaparoB, a
TAaKXKe anmapaToB M YCTPOWCTB s IeEpeMelleHus U cxkaTus pabouux cpelg B
OMOTEXHOJOIMUYECKUX MPOU3BO/ICTBAX; B BONPOCAX KOHCTPYKLHUH M 3KCILTyaTallUd YKa3aHHOTO
00opyToBaHuUs.

1.2. 3aa4u ocBOeHHUS TUCIUIIJINHBI:

- U3YYUTh OCHOBHBIC THIIBI HACOCOB, KOMIIPECCOPHBIX MAIIMH U TEINIOOOMEHHBIX
annaparoB B OMOTEXHOJIIOTUYECKUX ITPOU3BOJICTBAX;

- chopMHUpOBaTh y CTYICHTOB OOILIMEe MPHUHLUUIBI TEXHOJIOIMYECKOrO pacdera
TENI000MEHHUKOB, alllapaToB /ISl IEPEMEIIECHUS U CKaTusl paboumx Cpen;

- JlaThb TPEJICTaBJIEHUE O COBPEMEHHOM COCTOSIHUM, MYTSX Pa3BUTHUA, POJIM B HAyKe U
TEXHUKE TEOPUU NOJ00HsI TEINIO0OMEHHBIX MPOLIECCOB U MPOLIECCOB NIEpEeMEIINBaHUS;

- PacCMOTpPETh OCHOBHBIE YPAaBHEHUS IPOLECCOB MEPEMEIINBAHUS, TEIIONPOBOIHOCTH,
TEIUIOOTAAYM U TEIUIONEepesaun ¢ MO3ULUN UX MCIIOJIB30BaHMs B pacyeTax TEXHOJOTHYECKOro
000py10BaHUSI OMOTEXHOIOTUIECKHUX MPOU3BO/ICTB;

- W3YYUTh OCHOBHBIE METOJbI NMPOEKTUPOBAHMSA, pacueTa W BBIOOpAa MO TEXHUYECKOM
JOKYMEHTAllMM Ppa3JIUYHbIX BUJOB HACOCOB, KOMIIPECCOPHBIX MAallIUH, NEPEMEUIMBAIOLINX
YCTPOMCTB U TEINIOOOMEHHUKOB IIPU OCYLIECTBICHUN OMOTEXHOIOIMUECKUX TPOU3BO/ICTB;

- pa3BUTh CAMOCTOSITEJIBHOCTh B NPUOOPETEHMM HAy4yHBIX 3HAHMH M OIBITA pacyera
TEIIOOOMEHHBIX alMaparoB M O0OPYAOBaHMS JUIsl MEPEeMEICHUs, CXKATUs U IepeMelInBaHMs
TEXHOJIOTHYECKHX CPEL.

2. MECTO JUCIHMILIUHBI B CTPYKTYPE OBPA30OBATEJBbHOM MPOI'PAMMBI

2.1. YueOnasa nucuuniauda «Ilpoueccsl m annaparel 6motexHosorum |1» Briaovena
B BapuUaTHBHYI YacThb 00pa3oBaTelbHOM MporpamMmbl OakajaBpuaTa I10 HaIpaBICHUIO
noarotoBku 19.03.01 «buorexHonorus», HanpasiaeHHOCTH (mpoduist) «OOmas U npuKiIaaHas
O6uoTexHoJorus». JlucuuIuiMHa peanusyercs B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC, OIT BO u
VII no faHHOMY HaIpaBJIEHUIO MOATOTOBKH.

JucuuniuuHa ABISETCS OSTaloM, MPOAOIDKAIOIUM  (OpMHpOBaHHE KOMIETEHIIMU
CTYJEHTOB B 00JacTH TEXHOJIOTHUYECKOr0 pacueTa U IPOEKTUPOBaHUS OOOpYyIOBaHUS
OMOTEXHOJOTMYECKUX Mpou3BoACTB. OHa ocHOBaHa Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIX
CTYJIEHTaMH TpPU H3YYEHUU XUMHUHU, QUMK U MaTeMaTHKH Ha MEPBOM Kypce M B IEPBOM
CeMecTpe BTOpOro Kypca, TIJe MNpHOOpeTaroTcs HeoOXOAMMbIE 3HAaHUS TO (PU3HYECKUM
BenrunHaM cucteMbel CH 1 uX pasMepHOCTSIM, YCIOBHSIM PaBHOBECHS M YPAaBHEHUSAM JIBH)KECHUS
TBEPABIX TEJl, 10 OCHOBAM MOJIEKYJISIPHO-KUHETHUECKON TEOPUH KHUAKOCTEN M ra3oB, OCHOBAM
T epeHIMaIbHOr0, UHTETPAIBHOTO HCYUCICHUS M TEOpUH BeposTHOcTed. [l ycBoeHHs
JUCHMIUIMHBL  CTYAEHT [JOJDKEH BIIQJeTh OCHOBHBIMM 3aKOHaMHM (QHU3UKH, OOmed wu
HEOPraHMYEeCKON XHWMHUHM, OPTaHWYECKOM XUMHH; OCHOBHBIMM METOJAMU WHTEIPUPOBAHUS;
crocobamu penieHus nuddepeHaNbHbIX YpaBHEHN; MpUeMaMu IPOBEJCHHS allreOpandyeckux
U JorapuMUYeCKuX MpeoOpa3oBaHMii; HAaBBIKAMU PACUETOB METOJAMM I10CJIEOBATEIbHBIX
npuOIMKeHn U rpadMuecKoro MHTErpupoBaHys. JAMCHUILUINHA SBISIETCS IPOJOJIKEHUEM Kypca
«[Ipomeccel u ammapaTsl OuoTexHOJNIOTHH» (4 cemecTp), B XOAE€ KOTOPOro MPHOOPETAIoOTCsS
3HAHMS CBOMCTB JKMJIKOCTEHN U ra3oB, 3aKOHOB TMIPOCTAaTUKH, TMIPOJIUHAMUKN U COBPEMEHHOTO
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COCTOSIHUSL TEOPUU THAPABINYECKOT0 1M0100Us; OOIMX MPUHIUIIOB pacyeTa TUApPaBINnYeCKUX U
TUIPOMEXAHNYECKHUX ITPOLIECCOB U allaparoB.

Hucumrmumna «IIponeccst u  anmaparel  OuorexHomoruu |l»  sBusercs onHOW U3
OCHOBOITOJIATAIONINX JUISi M3Yy4YCHHsI psAa OOLICHAyYHBIX M CIEHNUAIbHBIX JUCIHILUINH,
CBSI3aHHBIX C XUMHEH, OMOXUMHUER U OMOTEXHOJIOTHEMN.

3HaHMs, YMEHUS M HaBBIKU, IIOJIYYCHHbBIEC YYAIIUMCS IIPU HM3YYCHUM JUCLUILIMHBI
«[Ipouecce! n annapatsl OuorexHosioruu I1», 6yner HeoOXOAUMBI AJIi OCBOEHHS IOCIEYIOLINX
KypcoB 0a30BOro M BapHaTUBHOro uLukiaa «OCHOBBI Maccoleperaud B OMOTEXHOJIOTHU»,
«buoTexHomoOrMuecKkue IMpou3BOACTBa», «TexHuueckas Ounoxumusy, «TexHOJIOrHs MHUILEBOH
OpOMBIIUICHHOCTH» H «®DapmaineBTudeckas XUMHSA W MEAULMHCKAs OWOTEXHOJIOTHS», IPH
IPOXOXKACHUM TEXHOJOTMYECKOW M MPEAJUIUIOMHOM MPAKTHK, a TaKXe IPU IOJATOTOBKE,
BBINOJIHEHUH U 3aIIUTE KYPCOBBIX M BBIMTYCKHON KBAIM(UKALMOHHOW PabOTHI, MPH pEIICHUH
HAYYHO-HMCCIIEIOBATEIbCKUX 3a/1a4 B OyayIiel mpoQecCHOHaNbHOM e TeTbHOCTH.

CBs3b JaHHOM AMCLUIUIMHBI CO CHEeNMaIu3anued oOydarollerocs peanusyercs IpH
pPacCMOTPEHUH KOHKPETHBIX OHOTEXHOJOIMYECKHX IPOU3BOJACTB, HUX IPOEKTUPOBAHUH H
pacuere.

OCOOECHHOCTBIO JTUCLMIUIMHBI SIBJII€TCSL INPOBEJICHHE MPAKTHUUECKUX 3aHATUH, YTO
MO3BOJIIET IPUOOPECTH CTYIEHTAaM YMEHHUS MPOBOJUTH TEXHUYECKHE M TEXHOJIOIMUYECKHE
pacueTbl, a TaKXe IEpPBUYHBI HayyHbI aHalu3 pe3yibTaToB. B mpakTuueckue 3agaHus
BBEJICHbl JJIEMEHTHI, IIOBBIIIAIOIINE MHTEPEC CTYJEHTOB K HUM U HUX I103HABaTEIbHYIO
aKTUBHOCTH. JIJI1 TIOBBIICHHUS MO3HABATEIHLHOW aKTUBHOCTH CTYACHTOB M MPUOOPETEHHsS] WMHU
IIEPBUYHBIX HAaBBIKOB HAy4YHOIO AaHAJIM3a pE3YyJlbTaTOB, B 3TU KJIACCHUYECKHE IPAKTHYECKUE
3aJaHMsl BBEJICHBI JJIEMEHTHI HAyYHOI'O MCCJIEIOBAHUS, KaK-TO: a) CaMOCTOSITEIbHO BBIOpAThH
MeToA pacyera (pemieHus); 6) oOBSICHUTH Apyrue BO3MOKHBIE METO/bl pacuera (pemeHus) u
BBIOpaTh caMblii pallMOHANBHBINA; B) Mpe/CcKa3aTh IMPAKTHUYECKOE 3HAYEHHE BBIIOJHEHHOTO
pacuera, ero 00J1acT MPUMEHEHUS, IPOBECTH aHAJIN3 MOJYYEHHOTO pe3yibTaTa U T. 1.

K akTtuBHBIM MeTomaM OOy4eHHsS OTHOCSTCS BBIIIOJIHEHHWE cJladya MHUChbMEHHOM
CaMOCTOSITENIbHOM PalbOTHI ¢ MOCIEAYIOIIUM €€ aHalu3oM B (GopMe 00CYXKJEHUS, MOCKOJIBbKY
Takas paOoTa IpenroiaraeT BHIIOJHEHNE TBOPUECKUX 3aJaHui (3a1ad). Yyamuiics BCTyNaeT B
JMAJIOT € TIPEToAaBaTeseM B X0/1€ 00CYKIeHUS pe3yIbTaTOB U UX UHTEPIPETALINH.

Pabouas mporpamma aucuuiuinHbel «lIpomeccel m anmaparsl OuorexHosoruu |1» s
UHBIMJAOB M JIMI C OrPAaHHYEHHBIMH BO3MOXHOCTSIMU 3JI0pOBbS  pa3pabaThIBaeTCs
UH/IMBUYAIbHO C YY€TOM OCOOEHHOCTEeH ICHXO(U3NYECKOTO DPAa3BUTHUS, WHAWBUIYAIBHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pPOBbS TAKUX 00YYaOLIHXCS.

3. KOMIETEHIIUY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUS JUCLHUILIMHBI (MOLYJIST)

[Iponecc m3yuenus aucuuruinabl (Moayis) «IIporeccer u anmapatsl 6uotexHomoruu 1y
HaIpaBJIeH Ha:

- (hopmupoBaHUE IEMEHTOB CIEAYIOIMUX KoMneTeHuid B cootBeTcTBUU ¢ OI'OC 3++mo
HampaBleHUIo MOoAroToBKH (cnennanbHocTh) 19.03.01 «bruoTexHomoTUs»:

a) npodeccuonanbubix (I1K): TIK-4.



Taoauya 1 - @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOMRemeHyuio
COBMECHHO

Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNTUHAMU

OCHOBBI
Maccomepeaayn B
OHMOTEXHOJIOTHH
(b1.B.O11.3)

IIpoueccol n
anmaparsl
ouorexnosorum |1
(b1.B.OJ1.4)

TexHonoruueckas
npaktuka (b2.I1.1)

IIpennunnomuas
npakrtuka (b2.I1.3)

[ToaroroBka k
MPOLEAYPE 3aILUTHI U
3amuta BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCUUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMBIMU PE3YIbMAMAMU 0C8OCHUS

Koa n
HaNMEeHOBaHHE
KOMIIETEHIINHU

Kon u nHanmenoBanue
HHANKATOpPA
JOCTHKEHH S

KOMIIETEeHIINH

IInanupyemMble pe3ybTaThl 00yUeHHs 0 JUCHHUILINHE

OueHo4YHbIE CPeACTBA

Texymero
KOHTPOJIA

IIpomeskyTOoUHOM
arrecTauMu

MK-4. Criocoben
BIIAJCTh U
HCTIONb30BaTh 3HAHUSA
YCTpOMCTBA, IPUHLIMIIA
paboTsl 1 BBIOOpA
aTmaparoB I
OCYIIECTBIICHUS
OMOTEXHOJIOTHIECKOTO
mporiecca mpu
TIPOU3BOJICTBE
OMOTEXHOIOTHIECKIX
MPOJYKTOB, CIOCOOEH
OCYILIECTBIATH
TEXHOJIOTHYECKUN
pacuet o0opynoBaHuUs

TEXHOJIOTHH MPOU3BOICTBa OMOTEXHOIOTUIECKON TMPOLYKITUH TSI TUTIIEBON TPOMBITIIIEHHOCTH

Tun npodeccuoHaIbHOI 1eATEILHOCTH: MPOU3BOACTBEHHO-TEXHOJIOTNYECKU
Tpynosas ¢yukims: D/01.6 (TIC 22.004) Opranu3zanus BeISHUs TEXHOJIOTHYECKOTO MPOIecca B paMKax MPUHSATON B OpraHU3aIiu

Tpynosas ¢pyukims: B/01.6 (TIC 02.016) Pa3paboTka 1 BHEAPEHUE TEXHOJIOTHYESCKOTO MPOIIecca sl POMBIIIJICHHOTO MPOU3BOJICTBA
JIEKapCTBEHHBIX CPEJICTB

HIIK-4.1. Ocywecmensem
MEXHOI02UeCKUll pacuem u
noobop obopyodosanus 0s
opeaHuzayuu u
ocyujecmenenus npoyecca
npou3e00cmed
buomexHono2uYecKol
npoOyKyuU OJisk NUWYEBOU
nPOMbIWAEHHOCIU

3HATH:

- CXEMBI pacueTa
HACOCOB,
KOMITPECCOPHBIX
MAIIIUH,
MePEMENINBAOIINX
YCTpPOMCTB U
TEIIO0OMEHHUKOB
Pa3INYHBIX THIIOB.

YMETb:

- OCYIIECTBIIATH BEIOOP
ONTHMAJIBHBIX THIIOBBIX
KOHCTPYKIIMIf HACOCOB,
KOMIPECCOPHBIX MAIIIHH,
MEePEMETITHBAIONIIX
YCTpPOMCTB U
TETII000MEHHIKOB
Pa3IUIHBIX THIIOB.

BJIAJETb:

- TUITOBBIMH
METOJlJaMHU pacueTra
HapaMeTpoB HACOCOB,
KOMIIPECCOPHBIX
MaIluH,
HepeMeNINBAIOIINX
YCTPOMCTB U
TETJI000MEHHHUKOB
Pa3JINYHBIX THIIOB.

- KontponbHsie
BOIIPOCHI K
TIPaKTHYECKAM
3aHATHAM.

- 3agaHus K
MPaKTUYECKUM
3aHATHUAM.

Bormpocs! mst
MTICEMEHHOTO

3aqera

(25 BapuaHTOB TECTOB
W 3aj7a4).

Bonpocs! nns
yCTHOTO 3aueta (25
OHIIETOB).




Kox u nHanmenoBanue

OueHo4YHbIE CPEACTBA

Koa u
HHAUKATOpa <
HanMeHOBaHUe [p—— Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToUuHOM
KOMIICTCHIIMU KOHTPOJIA arTrecralmumn
KOMIICTCHIIMHA
3HATD:
- KI1accu(UKaIHIO,
TEOpEeTHYECKHE
. YMEThb: BJIAJIETH:
HIIK-4.2. Hcnonv3yem OCHOBBI, YCTPOHCTBO U
- OCYIIECTBIISTh - TUTIOBBIMHU
3HAHUA HA3HAYEHUS, NPUHLUI PaOOTHI
. BBIOOp ONTUMAJIBHBIX | METOJaMM pacyeTa - KonrposnbHbie
NPUHYUNA Oelicmeusi u 000pynoBaHUs I .
N KOHCTPYKLIUH PEKUMOB PabOTHI BOIIPOCHI K
yempoticmea 060pyoosanus | IEPEMEIICHHS
. HacoCOB, HacoCOB, NPaKTHYECKUM
07151 OCcywecmenenus KHIKOCTEH,
KOMIIPECCOPHBIX KOMITPECCOPHBIX 3aHATHAM.
OUOMEXHON02ULECKO20 MepeMEIIEHHS 1
MaIllluH, MalllvH, - 3ay1aHus K
npoyecca npu CXKaTHs Ta3oB,
HepEeMELINBAIOIINX MePEMEINBAIOIINX MIPAaKTHYECKAM
npou3eoocmee nepeMelInBaHus, N N
YCTPOUCTB U YCTPOHCTB U 3aHATHAM.
OUOMexHoN02UUECKUX Harpesa u
TeHHOO6MeHHHKOB TGHHOO6MCHHI/IKOB
npPoOyKmMos OXJIXKACHHS pabounx
Pa3IUYHbBIX TUIIOB. Pa3UYHBIX THUIIOB.
cpen B
OHOTEXHOJIOTHIECKHIX
MPOM3BOJICTBAX.
BJIA/IETh:
3HATD:
YMETbD: - 3HaHHSMHU 110
- pabo4ne peUMBI
- MO IePIKUBATD YCTPaHEHHUIO
IKCILTyaTalllH
OINITUMAJIbHBIC TEXHOJIOTUYECKUX
UIIK-4.3. Braoeem Pa3IUYHBIX TUIIOB N
HoKaszartenn paboThl HEUCIIPaBHOCTEH B - KontponbHeie
cnocobamu u Mmemooamu HAaCOCOB,
000pyIOBaHUS IS pabote BOIIPOCHI K
aKcnIyamayuu KOMIIPECCOPHBIX
nepeMeneHHs, 000pyIOBaHHS LTS NPaKTHYECKUM
mpyoonpo8o0os, Hacocoa, MalluH,
CKaTHS U nepeMelIeHHs, 3aHATHSM.
KOMAPECCOPHBIX MAWUH, MepeMeIINBAIOIIIX
N repeMelInBaHus CKATHS U - 3aganus K
MeniooOMeHHUKO08, YCTPOWCTB 1
pabouux cpen, HepeMeIInBaHus MPaKTHYECKUM
NOBEPXHOCTHHBIX U TETI000MEHHHKOB, a
TEIUI00OMEHHOTO pabouux cpen, 3aHATHSM.
bapomempuieckux. TaKKe
000opyaoBaHUS U TEMI000MEHHOTO
MOBEPXHOCTHBIX H
KOHJICHCaTOpPOB 00opyoBaHUs U
OapoMeTpHIeCKUX
Pa3IMYHBIX THIIOB. KOHJICHCaTOpOB
KOHJICHCATOPOB.

Pa3JIMYIHBIX THUIIOB.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnpenesienne TPyA0EéMKOCTH TUCHUIJIMHBI IO BUIaM padoT Mo ceMecTpam
OO0mast Tpyno&MKOCTh TUCIUIUIMHBI COCTaBlsieT 6 3adeTHhIX eawHMI, 216 dYacos,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTh B yac

- B T.4. 110
Bua yueOHo# padboThl Bcero
cemMecTpam
4acoB
5ceM | 6cem

C UCIIOJIb30BAHUEM DJIEMCHTOB

®opMaTt U3y4eHH sl JMCIUIIIHHBI
AJIEKTPOHHOT0 00y4eHUs

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 216 108 108
1. KonTtakTHas padora: 89 53 36
1.1. AyautopHasi paboTa, B TOM YHUCJI€: 85 51
3aHsTUS JeKimonHoro tumna (JI) 17 17
3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHuecKue

68 34 34
3aHATHUS U D)
naboparopasie padboTs (JIP)
1.2. BHeayauTopHasi, B TOM 4HCJe 4 2 2
KypcoBas pabota (mpoekt) (KP/KII) (koncynbTamus,
3aIlHTA)
TEKYIIMI KOHTPOJIb, KOHCYJbTAIIUH 110 AUCHHUILINHE 4 2 2
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA)
2. CamocTrosiTesabHas padora (CPC) 127 55 72

pedepat/scce (MOAroTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHas paboTa

kypcoBas pabota/mpoekt (KP/KII) (moaroroska)

CaMOCTOSATENILHOE N3yUCHUE PA3JIeNIOB, CAMOIIOATOTOBKA (MTpopaboTka u
TIOBTOPEHHE JIEKIIHOHHOTO MaTepraja U MaTepHuana yaeOHUKOB 1 127 55 72
y4eOHBIX OCOOMH, MOATOTOBKA K JJA0OPaTOPHBIM M MPAKTHYECKUM
3aHSTHSAM, KOJUIOKBHYM H T.JI.)

[ToaroroBka k sx3amMeHy (KOHTPOJIb)




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueonoi padoTsl

IInanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) 6 ® HaumenoBanue Peamsanus HaumeHoBaHue
abora a
pe3yJIbTaThl s = g HCII0JIb3YeMBbIX B paMKax pa3pabdoTaHHOrO
= 9 .
OCBOCHMSI: H o E | S w3 g8 AKTHBHBIX H IIpakTHyeckon DJIEKTPOHHOT 0
anMeHOBaHHe Pa3iesioB, TeM s ] S| = a
rxoa YK; OIIK; IIK pasi ? ) Z = § AR E o Bun CPC HHTEPAKTUBHBIX MOATOTOBKH Kypca
-~ o o o
U MHAUKATOPbI = = E E =5 = (93 o0pa3oBaTebHbIX (TpyaoeMKocTh | (TPyA0EMKOCTH B
= 2ol B ElS 0 12
JI0CTHKEHUSA 218 = = § < = TEeXHOJIOTH I B Yacax) gacax)
. o
KOMIIeTeH Ui = l% =7 E‘ SO &
5 CEMECTP
Pa3gen 1 I'mapoMexaHnveckune npouecchbl
IOJArOTOBKA K J'IeKL[I/ISI-06T)HCHeHI/Ie C
Tema 1.1. 'uapaBnudeckoe 1 1 JIEKIUSAM YACTHYHBIM
COIIPOTHBIICHHE TPYOOIIPOBOIOB. [1.1]c. 44-49;[2.2] c. | npuBnederreM HOPMEI
23-24 JIUCKYyCCHU, Oece bl
IpaxkTudeckoe 3ansTue Ne 1.1 TOATOTOBKA K aHaj3 KOHTPOJILHRIX
BOIIPOCOB, 3334 U
[K-4: I'unpaBnnyeckoe conpoTUBICHNE sansTHIO [3.1] €. 3-4; P ’ ﬂv
. IIHUCBbMCHHOU
ATIK-4.1 TpyOonpoBoaoB. KoHTposbHEIE 2 2 [1.2] c. 84-92 N
. KOHTPOJIGHOU paboTHI B
NTIK-4.2 BOIIPOCHI U PEIICHHUE 3aa4. noarotoska k KP [1.3]
' 72-78; [2.4] c. 40-45 | bopve rpynmosoro
c. 12-78; |2. . 40-
WIIK-4.3 JloMarHss KOHTpONIbHas paboTa. OGCYIKICHHsT 1 THATOTa
JIeKIHS-00BSICHEHUE C
IOJAroTOBKA K
Tema 1.2. JIBmxeHue 1€l B A YACTUYHBIM
0,5 1 JIEKIIUAM o
KHUAKOCTAX. IIPUBJICYCHUEM (POPMEI
a [1.2] c. 95-101 P p
JICKyccuH, 6ecenpl
aHaJINn3 KOHTPOJIBHBIX
IMpakTuyeckoe 3ausiTue Ne 1.2 MOrOTOBKA K p
) BOIIPOCOB B (hopme
JIBU>KeHME TEN B KUAKOCTSX. 2 1 sansTuio: [3.1] ¢. 4; FpyIOBOTO
TITIOBOT™
1.3] ¢.79-84 Y
KoHTponbHbIE BOIPOCHL. [1.3] A ———
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Ilnanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HanmeHoBanue
abora
P % = HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
o @ .
= S el HEg AKTHUBHBIX U IIpakTnyeckoi DJIEeKTPOHHOI0
(5] 2 @ = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 28| E > . Buxg CPC
) 25| 2" E 50 HHTEPAKTUBHBIX MOATOTOBKH Kypca
-~ =) - o
E g E E E § s ?3 o0pa3oBaTebHbIX (TpyAoeMKOCTh | (TPY10eMKOCTH B
=3 =3 .12 13 14
2 (2 l§ ZElZ¢e T TeXHO.I0T Hii B uacax) 4acax)
= S ol &S| O &
= IR °
JeKuusA-oOBsICHEHHE C
Tema 1.3. JIBrKeHHE KUIKOCTEH U TOAroTOBKa K
0. HYaCTUYHBIM
0,5 1 JIEKLIMSIM
ra3oB Yepe3 HEMOABUKHBIE CIIOH. [12]c. 101-106 MPUBJICYCHUEM (HOPMBI
B TIUCKYCCHH, Gece bl
Ipakruyeckoe 3anstue Ne 1.3 MIOArOTOBKA K aHaJIN3 KOHTPOJIbHBIX
JIBM>KeHMe )XUIKOCTEN U ra30B yepes ’ 9 3aHSTHIO: BOIIPOCOB B hopme
HENOoJBMWKHBIE ci10u. KOHTpOJIbHBIE [3.1] c. 4-5; [1.3] c.84- TPYIIIOBOTO
BOIIPOCHI. 88 00CY)KIEHHUS U AUajIora
JeKuusA-o0BsICHEHHE C
Tema 1.4. T'unponuHamMuka TOATOTOBKA K
A YaCTUYHBIM
P 0,5 1 JIEKIAAM
TICEB/I00KMKEHHBIX CJIOEB. [1.2] ¢.106-111 IPUBJIEUEHHEM (HOPMBI
B JIUCKYCCHH, Gece bl
HaJIN3 KOH BHBIX
HpaKTl/I‘leCKOC 3ausaTue Ne 1.4. MOJrOTOBKA K aHaJlns KOHTpOJI
BOTIPOCOB B (popme
I'uapoamHamuka nceBA00KHKEHHBIX 2 1 3aHATHIO: FpyTIOBOTO
3.1] ¢.5; [1.3] ¢.88-91
croeB. KOHTPOIBHEIE BOTIPOCH. [3.1] c.5; [1.3] oBCyIeHIS 1 AHATOra
Hroro no 1 pazgeny 2,5 8 10
Pa3gen 2 I'mapoannamMuka AByX(pa3HBIX OTOKOB € IOABMKHOY rpaHNIed pa3aeia
JICKIUA-00BICHEHHE C
Tema 2.1 JIpmkeHne ra3oB uepes HOATOTOBKA K )
. YaCTUYHBIM
0,5 1 JIEKLIMSM
)uakoctu (6apboTax). [12]c. 111-114 npuBIeYEHHEM (OPMBI
R JIMCKYCCHH, Bece bl
IIOAT0OTOBKA K aHaJIn3 KOHTPOJIBHBIX
MpakTuyeckoe 3ausaTue Ne 2.1 A P
3aHATHUIO: BOIPOCOB B (hopme
JIBr>xeHue ra3oB uepes KUIKOCTH 2 1
6an6 K [3.1] c.5.[1.3] c.91- TPYIIIOBOTO
(6bapbotax). KoHTpomsHBIE BOIIPOCH. 95 OGCY KICHRA 1 THATIOTS
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Ilnanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HanmeHoBanue
abora
P e HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Qo 9 o
. E vl E w3 g8 AKTHBHbBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| 28| E > . Buxg CPC
) 25|87 85% 3) HHTEPAKTUBHBIX MOATOTOBKH Kypca
- =) - o
E g E E E § s ?3 06pa3OBaTeJ'lblI;>IX (pr}loeMKolcaTL (pr}loeMK(;ZTL B
=3 = o0
2 (2 ‘§ ZElZ¢e T TeXHO.I0T Hii B uacax) 4acax)
= S ol &S| O &
= IR °
JeKuusA-oOBsICHEHHE C
IIOATOTOBKA K
Tema 2.2 [TneHouHOE TeueHNE OATOTOBIA YaCTHYHBIM
. 0,5 1 JIEKLIUASAM
JKUIKOCTEM. 12 c. 114-117 MpHUBJICYCHUEM (HOPMBI
[L.2]c. j JIICKYCCUH, Oecebl
aHaJIN3 KOHTPOJIbHBIX
IIpakTuyeckoe 3ansaTHe Ne 2.2 HOJrOTOBKA K P
. BOIIPOCOB B hopme
IIneHouHOE TE€UEHUE KUAKOCTEH. 2 1 sansaTumo [3.1] ¢. 5, PyMIOBOro
TPYIIIOBOT
1.3] ¢. 95-97
KoHTposbHbIE BOIIPOCHI. [1.3] OGCYHICHHA H HATIOTA
JeKuusA-oOBsICHEHHE C
Tema 2.3 CTpyKTypa [OTOKA U OJIFOTOBKA K "
HYaCTUYHBIM
pacrpeneneHue BpeMEeHH peObIBaHHS 15 1 JEKIHSM
12]c. 117-126 npuBJieYeHHEeM HOPMEI
2]c. 117-
YaCTHIL XKUAKOCTHU B anmapare. [ Ky CoRH, Gecet
IIpakTuyeckoe 3anaTHe Ne 2.3
C AHAJIN3 KOHTPOJIBHBIX
TPYKTypa MOTOKA U pacmpeelieHue TOTOTOBKA K
. BOTIPOCOB B (popme
BpPEMEHH NMPeOBIBAHUS YACTHII 2 1 3anstuio: [3.1] c. 6;
K [1.3] ¢.98-106 IpyNIoBOro
JKUAKOCTU B annapare. KoHTpoJibHbIE o] C. OBCyIeHIS 1 THATIOTR
BOIIPOCHI.
Hroro no 2 paszageny 2,5 6 6
Pasnen 3 Ilepememenue xuakocrteii. Hacocsbl.
MOATOTOBKA K JIEKIUA-00BSICHEHHE C
JICKIIUAM YaCTUYHBIM
Tema 3.1 LleHTpoOCIKHBIC HACOCHI. 2 3
Henrp [1.1] c. 59-65, 70-72: MpUBIICYCHHEM (DOPMBI
[2.1] c. 65-69 JIMCKYCCHH, Gece/pl
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Ilnanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HanmeHoBanue
abora
P e HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Qo 9 o
= S el HEg AKTHUBHBIX U IIpakTnyeckoi DJIEeKTPOHHOI0
(5] 2 @ = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 28| E > . Buxg CPC
= |5 87| 8§ 3) HHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) - o
E g E E E § = ?3 06pa303aTenblI;,1x (pr}loeMlcolcaTL (pr}loeMK(;ZTL B
=3 = o0
2 (2 ‘§ ZElZ¢e T TeXHO.I0T Hii B uacax) 4acax)
= R o &S| &
5 C|E°
IpakTuyeckoe 3ansaTue Ne 3.1 HOArOTOBKA K aHaJIH3 KOHTPOJIbHBIX
BOIIPOCOB, 33184 U
LeHnTpoOexHbIe HACOCHI. samsTiio [3.1] ¢. 6-7; p > Hv
IINCBbMCHHOU
KoHTpoibpHBIE BOMIPOCH U pelieHue 3 2 [1.2] c. 127-139 .
KP [1.3] KOHTPOJIGHOU paboTHI B
IOJArOTOBKA K .
3aaa4. JlomalHss KOHTpOJIbHas (bOpME TPYITIOROTO
abota c. 107-122
p . 06CyXIEHHS U UANora
IOATOTOBKA K JeKuusA-oOBsICHEHHE C
Tema 3.2 [TopiHeBble HACOCHI. 3 2 JICKIUSIM HACTITHBIM
0-144 MpHUBJIEYCHUEM (HOPMBI
[1.2] c. 140- JICKYCCHH, OeceIbl
AaHaJIM3 KOHTPOJIbHBIX
IpakTuyeckoe 3auaTHe Ne 3.2 TIOATOTOBKA K BOTIPOCOB, 337134 1
3ansaruto [3.1] c. 8-9 N
[opmaeBsie Hacockl. KoHTpOMBHBIE MHUCHMEHHON
3 4 noxaroroska k KP [1.3] a6
BOTIPOCHI U pEIICHUE 3aad. KOHTPOJILHOW paGoThI B
p p A c. 122-128; [2.1] c. 71- P P
JloMamiHss KOHTPOJIbHAs paboTa. 74 opwme rpyrmosoro
00CYXIICHUS U JIHaora
IIOATrOTOBKA K AHAJIN3 KOHTPOJIbHBIX
IpakTuyeckoe 3ansaTue Ne 3.3 A P
KoHCTDVK ACOCOB DA 3 4 3QHSTHIO: BOTIPOCOB B (hopme
H WU H B Pa3IUYHBIX
Tp}z H p [3.2] c. 3-4; [1.1] c.65- TpYIIOBOTO
THTIOB. ROHTPONBHEIC BOTIPOCEL. 70; [1.3] c. 128-136 00CYXKIEeHUS U TUanora
Hroro no 3 pa3neny 5 9 15
Pa3nen 4 Ilepemelriienue u cxxaTue ra3zoB
IIOAT0OTOBKA K HCKHI/IH'O6'I)$ICH€HI/IB C
Tema 4.1 KommnpeccopHble MalliuHbI U ’ ’ JIEKIHAM YACTHYHBIM
HUX XapaKTEPUCTUKH. [2.2] c. 27-31 MPUBJICYEHUEM (POPMBI
JICKyccuH, 6ecenpl
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Ilnanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HanmeHoBanue
abora
P e HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
- .
. S olg2 |5 e g AKTHUBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
HanmeHoBaHue pa3aesioB, TeM ] 2|2 E5 Bua CPC
9 = -2l —_ )—1
) 272 550 HHTEPAKTUBHBIX MOATOTOBKH Kypca
- =) - o
= g E £ 2|5 s 6 o0pa3oBaTebHbIX (TpyAoeMKOCTh | (TPY10eMKOCTH B
5| & ZE| 98 ,12 13 14
2 (2 l§ ZElZ¢e T TeXHO.I0T Hii B uacax) 4acax)
= S ol &S| O &
= IR °
HpaKTl/I‘[ecKoe 3AHATHE NQ 41 IIOAr0OTOBKA K AHAJIN3 KOHTPOJIBHBIX
K samsTHio [3.1] ¢. 9-10; BOIIPOCOB, 33134 U
OMIIPECCOPHBIE MAITUHBI U X 3
K ’ 4 [1.3] c. 137-143 MHCbMECHHON
XapakTepuUCTUKU. KOHTpOJIbHBIE 8
P p i noxaroroska k KP [1.2] | KOHTposibHOH paboThl B
BOIPOCBHL H PCLICHUC 3a/a4. c. 152-157; [2.1] c. 68- ($opMe rpyImmnoBoro
JlomaiHsst KOHTpOJIbHAs padoTa. 71, 77-86 0BCYIKICHHS H AHATOra
MOATOTOBKA K JIEKIUA-00BSICHEHUE C
JICKIIUAM YaCTUYHBIM
Tema 4.2 [TopiHeBbIe KOMITPECCOPHI. 3 2
p p P [1.1] ¢.73-75; [1.2] c. TIPUBJICYCHHEM (HOPMBI
157-165 IIUCKYCCHH, GeceIbl
IIOATrOTOBKA K AHAJIN3 KOHTPOJIBHBIX
IIpakTnyeckoe 3ansTue Ne 4.2 A P
3aHATHUIO: BOTIPOCOB B (popme
[TopuiHeBbIE KOMITPECCOPBI. 2 2 [3.1]c. 10; [1.3] ¢ FpYTINOBOro
KontpornbHeie Bonpockt. 143-152 00CYXIeHHS U JHAaIora
IOJArOTOBKA K AHaJIN3 KOHTPOJIbHBIX
[pakruyeckoe 3anaTue Ne 4.3 a . ™
3anartuio [3.2] c. 4; BOIPOCOB B hopMe
KoHCTpyKInu KOMIIPEeCCOPHBIX 2 4 [1.1] .75-78: [1.2] ¢ I pYIIHOBOTo
Ae. ;[1.2] .
MamuH. KoHTpoJIbHBIE BOIPOCHI. 165-175 OGCYHICHHA H HAIOTA
Hroro no 4 pa3nery 5 6 14
Paspea S IlepememinBaHue B :KHAKUX cpeJax
JIEKIUS-00bSICHEHUE C
Ka K
Tema 5.1 Mexanuueckoe 5 4 MoAroToBka YaCTUYHBIM
JICKIIUAM
nepeMEIINBaHHE. [ ZI; 246-258 MIpUBIIEYEHIEM (DOPMEI
. C. -
JICKyccuH, 6ecenpl
IIOATOTOBKA K aHaJINn3 KOHTPOJIBHBIX
IpakTnyeckoe 3anHsiTue Ne 5.1 A P
3aHATHIO: BOIPOCOB B hopMme
MexaHuyeckoe rnepemMeninBatme. 2 5 [3.1] c. 10-11; [1.3] ¢ IpymIoBaro
KontposnbHeie Bonpock:. 159-171 00CYXIICHHS U IHaora
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Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) 6 ® HaumenoBanue Peamszanus HaumeHoBaHue
adora
pe3yabTaThl . % g o HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOIO
= N
OCBOCHMS: H © E | S ol 3 &8 AKTHBHBIX H IIpakTHyeckou DJIEeKTPOHHOI0
anMEHOBaHMe Pa3/ieJioB, TeM s < S| = 2
ko1 YK; OIIK; IIK pai > ) E_ =) § E) 5 E 3) Bun CPC HHTEPAKTHBHBIX TMOATOTOBKH Kypca
- | S &
1 NHANKATOPHI = g2 EE 5 s ?3 00pa3oBaTelIbHBIX (TpyaoeMKocTh | (TPyA0EMKOCTH B
= f S o J12
IOCTHKEHHUS % §' l§ § E § < =~ TEXHOJOTr Ui B Yacax) gacax)
KOMIIeTeH N 5 | 828 0=
= =
[pakruyeckoe 3anaTue Ne 5.2 TOATOTOBKA K aHAJIN3 KOHTPOIBHBIX
[THeBMaTH4eCKUii U PyTHE CIIOCOOBI 3 1 3aHATHIO: BOIIPOCOB B (hopme
nepemennBanus. KoHTpoibHbBIE [3.2] c. 5; [1.1] c. 258- rpynnoBoro
BOMPOCHL. 259; [1.3] c. 171-172 | obcyxaenus u wiasora
Hroro no 5 pazngeny 2 5 10
HUTOTI'O no S cemecTpy 17 34 55
6 CEMECTP
Pa3gen 1 O0mue cBegeHusl 0 TEIUIOBBIX MpoLeccax U annaparax 0morexHoaorun. TenjionpoBogHoOCTHL
IIpakTuyeckoe 3ansiTue Ne 1.1 IIOJFOTOBKA K aHaJU3 KOHTPOJIBHBIX
CriocoOBI pacrpoCTpaHeHHUS TeIa U » 10 3aHsTHIO: [3.] C. 3; BOMPOCOB B hopme
temonepenaya. KonrponbHbie [1.2] c.260-264; [1.4] TpynInoBoro
BOTPOCHL. c. 7-11; [2.2] c. 52-53;. | OOCYx1eHus 1 qmanora
IK-4: TpakTaaeckoe sansrae N 1.2 HOArOTOBKA K aHAJIM3 KOHTPOJBHBIX
MIk-4.1 TemnmonpoBogHOCTh. KOHTpOIBHEIE 4 10 sanmio: [3.3] €. 3; BOTIPOCOB H 387134 B
UIIK-4.2 POBOA ’ ™ [1.4] c.11-18; [2.1] c. (dopme rpynmnoBoro
UIIK-4.3 BONPOCHI 1 PEIICHAC 3a11a4. 149-150 00CYXIeHHS U JHAaIora
Hroro no 1 pa3neay 6 20
Paszngen 2 KoHBeKTHBHBIN TEIJI000MEH
IIpakTuyeckoe 3ausTue Ne 2.1 MOATOTOBKA K aHaIN3 KOHTPOJIBHBIX
OO0urre 3aKOHOMEPHOCTH 6 10 3aHATHIO: BONPOCOB B opMe

KOHBEKTHBHOT'O TEIIOOOMEHA.
KoHTponbHbIE BOIPOCHI.

[3.3]c. 3;[1.4] c. 18-
25;[2.2] c. 61-65

TPYIIIOBOTO
00CYXIICHHS 1 Iaora

15




Ilnanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HanmeHoBanue
abora
P e HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Qo 9 .
= S el HEg AKTHUBHBIX U IIpakTnyeckoi DJIEeKTPOHHOI0
(5] 2 @ = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 28| E > . Buxg CPC
) 25|87 85% 3) HHTEPAKTUBHBIX MOATOTOBKH Kypca
S |82 FE|E
= g2 = |3 E ?3 06pa3OBaTenblI;,1x (pr}loeMKolcaTL (pr}loeMK(;ZTL B
=3 .
2 (2 ‘§ ZElZ¢e T TeXHO.I0T Hii B uacax) 4acax)
= R o &S| &
= IR °
HpaKanecKoe 3aHsitTue Ne 2.2 MOJATOTOBKA K aHAJIN3 KOHTPOJIBHBIX
KpurepuanbHble ypaBHEHHS 3aHATHIO: BOIIPOCOB B (hopme
TEIUIOOTAYU B Pa3IMYHBIX YCIOBHSX. 4 10 [3.4] c. 3-4; [1.2] TpymIIOBOTO
K €.283-295; [1.4] c. 25- | obcyxIeHHs U quanora
OHTPOJIbHBIC BOITPOCHI.
36
Hroro no 2 paszageny 10 20

Paznen 3 IIpuHUUNBI NPOEKTHPOBAHUS

MaccOO0OMEHHOT0 000py/10BaAHMSI OUOTEXHOJIOTMYECKNX MPOU3BO/ICTB.

IIpakTuuyeckoe 3ansaTue Ne 3.1

oATrOTOBKaA K

aHaJIn3 KOHTPOJIbHBIX

. 3aHATHIO:
Tennonepenaya npu NOCTOSHHON 3 6 [3.3] c. 4 BOIIPOCOB B hopme
% D IPYINIIOBOTO

TeMIEpaType TeMIOHOCUTENEH. [1.2] ¢.296-300; [1.4] py

KOHTpOJILHBIE BOMPOCHL. c. 36-41 0GCY)XIeHNs i THasora

IpakTuyeckoe 3ansaTuHe Ne 3.2

Termonepeaua npy MepeMeHHbIX MO/IrOTOBKA K aHAIIN3 KOHTPOJIBHBIX
3anstuio [3.3] c. 4-5; BOIIPOCOB, 3aJa4 U

TEMIIEpAaTypax U pa3InyHbIX .
[1.4] c. 41-49 MHCHMEHHOM

B3aUMHBIX JIBHKCHUSIX 3 6 .

. noxarotoka kK KP [1.2] | koHTposibHOH paboThI B
tersoHocurenei. KontponbHbie ¢. 300-305; [2.2] c. (bopme rpymmoBoro
BOIPOCEHL U pELICHUC 3a7a1. 168-172 00CYXIICHUS U JIHAora
JloMamiHssl KOHTPOJIbHAs paboTa.

MOJrOTOBKA K
l'[palcTuquKoe 3ansitue Ne 3.3 3QHATHUIO: anams KOHTP;HLHHX
BOIPOCOB B hopme
Harpeparomue u oxyaxaamoomue 2 8 [3.4] c. 4-5;[1.2] c. fpynnommp
310-326; [1.4] c. 50-
arentbl. KOHTpOJIbHBIE BONPOCHL. oo [1.4] OGCyKIeHHs ¥ HATOTA
Hroro no 3 pa3neay 8 20

Paznen 4 Tensioo0MeHHBbIE aapaThI
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Bunel yueonoi padoTsl
Ilnanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) aBoTa ® HanmenoBanmue Peannzanms HaumeHoBaHue
T
pe3yabTaThl P % g o HCII0JIb3YeMbIX B paMKax pa3padoTaHHOTO
= -
OCBOEHHUS: H © E vl E w3 g8 AKTHBHBIX U IIpakTuyeckoi DJIEKTPOHHOT O
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
rxoa YK; OIIK; IIK pasa 2 5 | &5 § A E ) Bun CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
- | & &
H HHIAKATOPHI = g2 EE|5 s ?3 00pa3oBaTeIbHBIX (TpyaoeMKocTh | (TPyA0EMKOCTH B
= ==l S o .12 13 14
IOCTHKEHHUS % é" l§ § § § = =~ TEXHOJOTr Ui B Yacax) gacax)
KOMIIeTEH Ui = S & é‘ 3O =
HpaKTn'{eCRoe JaAHSITHE N‘) 4 1 IIOAr0OTOBKA K AHAJIN3 KOHTPOJIBHBIX
o 3AHSATHIO: BOIPOCOB B hopMe
KoHcTpykunu Temio0OMEHHUKOB B UX 4 6 )
K [3.3] c. 5; [1.2] c.326- IPYIIIOBOTO
aeMeHTOB. KOHTpOIBHBIE BOIIPOCHI. 340; [1.4] c. 56-64 OBCYICHHS H IHATOTa
HpaKTn'{eCRoe 3aHATHE N‘) 4 2 IIOArOTOBKA K aHaJIn3 KOHTPOJIbHBIX
CxeMbl pacyeToB TEIIO0OMEHHBIX sansmiio [3.3] ¢. 6-7; BOTPOCOB, 3a/at 1
[1.4] c. 65-78 MHCHMEHHON
anmapatoB. KoHTpoIbHEIE BOIIPOCH H 6 6 .
noxarotoka k KP [1.2] | koHTposibHO#H paboThI B
pemerye 3afad. Jlomammas c. 340-346; [1.2] c. (dbopme rpymnmoBoro
KOHTpOJIbHAs padoTa. 213-246 06CYXKJIEHUs U Iuaora
Hroro no 4 pa3nerxy 10 12
HUTOI'O no 6 cemecTpy 34 72
HUTOTI'O no gucuunjimnxe 17 68 127
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texyiuii KOHTPOJIb OCYIIECTBIIIETCS IO BCEM BUJIaM y4EOHOI0 IpoLiecca: TECTUPOBAHNE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

Bompocsl, uMHIMBUAyanbHbIE 3aJaHUs M 3aJa4d  IPEACTABICHbI B METOAMYECKUX
yKa3aHHUIX K IPAaKTUYECKUM H JTaOOpaTOPHBIM 3aHATHUSM, IIPEICTaBICHHBIX B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

[Ipu npomexyTOYHOM KOHTpOJIE (3a4€T € OLIEHKOM, 5 CeMECTp) yCclIeBaeMOCTh CTYJEHTOB
OLIEHUBAETCA IO MATUOAIIBHOW CHCTEME: «OTIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBLHOY,
«HCYOOBJICTBOPHUTCIBLHOY.

IIpy mpoMeXyTO4HOM KOHTposie (3a4eT, 6 ceMecTp) YCHEeBaeMOCTb CTYJIEHTOB
OLICHMBAETCA I[IOKa3aTeIsIMU  «3auTE€HO» WIM «HE 3auyreHo». [lokaszarenb «3auTeHO»
COOTBETCTBYET KPUTEPUSM «OTIMYHO», «XOPOILIO» U «yIOBJIETBOPUTEIbHO» TabmuIbl 6, a
IMMOKa3aTcjib «HE 3a4TCHO» COOTBCTCTBYCT KPUTCPHUIO «HCYAOBJICTBOPUTCIBHO Ta6JII/IIII)I 6.
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Taobauya 6 — Kpumepuu oyenusanus pezyibmama 00y4eHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUSA

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KOZI U HAMUMCHOBAHHEC
HHAUKATOPAa JOCTUKECHUSA
KOMIIETCHIIUH

Kpurtepnu oneHnBanus pe3ybTaToB 00y4eHHS

OreHka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJIS

Ornenka
«YIOBJIETBOPUTEILHO /
«3aUTEHO»
60-74%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«xopoo» /
«3a4TEHOY
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«OTJIHYHO» /
«3a4TEHOY
90-100%

OT max PEUTUHIOBOM
OIICHKH KOHTPOJIS

IK-4. Criocoben
BJIAJICTh U
HCII0JIb30BaTh 3HAHUS
YCTPOMWCTBA,
MpUHIHNA paboTHl U
BEIOOpA ammapaToB
JUTSL OCYTIECTBICHHS
OMOTEXHOJIOTUIECKOTO
mpoIriecca mpu
TIPOU3BOJICTBE
OMOTEXHOJIOTUICCKHUX
MIPOJYKTOB, CIIOCOOEH
OCYIIECTBIISATh
TEXHOJIOTHYECKUN
pacdet ob6opynoBaHuUs

UIIK-4.1. Ocywecmensem
MexHOoN02UYecKull pacyem u
noobop obopydosanus Ois
opeanuzayuu u
ocyujecmenenus npoyecca
npou3ze00cmed
buomexHono2UYecKou
npoOYKYuU OJisk NUWYEBO
NPOMBIULEHHOCTNU

He 3HaeT cxeMslI pacuera
HAaCcOCOB, KOMITPECCOPHBIX
MalINH, TePEMEINBAIOIINX
YCTPOUCTB U TEINIOOOMEHHHUKOB
Pa3IHIHBIX THIIOB.

He ymeer ocymmecTBiIiTh BEIOOp
ONTHMAaJIBHBIX THIIOBBIX
KOHCTPYKIIMI HACOCOB,
KOMIIPECCOPHBIX MAIMH,
MepEeMEMBAIONINX YCTPOUCTB U
TEIII00OMEHHHUKOB Pa3INIHBIX
THIIOB.

He Bnageer TumnoBsiMu MeTOZaMH
pacuera, TpyOOIIpOBOJIOB,
MapaMeTpoB HACOCOB,
KOMIPECCOPHBIX MAIIHH,
NepeMeINBaIONINX YCTPOUCTB,
TEIJIOOOMEHHUKOB PAa3IMYHBIX
THIIOB, TIOBEPXHOCTHBIX U

YacTU4HO 3HAET CXEMbI pacyeTa
HAaCOCOB, KOMIIPECCOPHBIX
MaIlIHH, HepeMeNINBaOIIHX
YCTPOMCTB M TEIII00OMEHHUKOB
Pa3IMYHBIX THIIOB.
YMeeT oCcylecTBIATh ¢
ommnOKaMu BEIOOP ONTUMAJIBHBIX
THIIOBBIX KOHCTPYKIIMil HACOCOB,
KOMIIPECCOPHBIX MAIIIHH,
HEePEMEIIMBAOIIUX YCTPOHCTB U
TEIIIO0OMEHHHUKOB Pa3INIHBIX
THIIOB.

YacTUUHO BIIazeeT THIOBBIMH
METOJIaMH pacyera,
TpyOOIpPOBOIOB, TAPAMETPOB
HAaCOCOB, KOMIIPECCOPHBIX
MalliH, ePEMEIIHBAIOIINX
YCTPOHCTB, TEINIOOOMEHHHUKOB
Pa3IMYHBIX THIIOB,
HOBEPXHOCTHBIX U

XopoIio 3HaeT CXeMBbI pacueTa
HACOCOB, KOMITPECCOPHBIX
MallIKH, TePEeMEeIINBAOLINX
YCTPOUCTB U TEII00OMEHHHUKOB
Pa3TUYHBIX THIIOB.

C HeOONBIINMU HETOYHOCTSIMHU
yMeeT OCYIIECTBISITE BEIOOP
ONTUMAJTBHBIX TUITIOBBIX
KOHCTPYKIHUI HacOCOB,
KOMIIPECCOPHBIX MAIINH,
MePEMELINBAIOIUX YCTPOHCTB U
TEIMI000MEHHUKOB Pa3InYHBIX
THUIIOB.

XopoI1o BiageeT THITOBBIMH
METO/IaMH pacyera,
TpyOOMPOBOIOB, TAPAMETPOB
HACOCOB, KOMITPECCOPHBIX
MAIIUH, TIePEMEIITUBAFOIIIX
YCTPOICTB, TEIIO0OMEHHUKOB
Pa3HYHBIX THIIOB,

3HaeT B COBEPLIECTBE CXEMBI
pacdeTa HacoCoB,
KOMIIPECCOPHBIX MAIIIHH,
NepeMELINBAIOIINX YCTPOICTB U
TEIJIOOOMEHHHUKOB Pa3INYHBIX
THIIOB.

VYBEpEeHHO yMEET OCYIIECTBIATh
BBIOOpP ONTHUMANBHBIX THIIOBBIX
KOHCTPYKIUI HacoCoB,
KOMIPECCOPHBIX MAIIIHH,
[epeMELINBAIOIINX YCTPOICTB U
TEIJIOOOMEHHHUKOB Pa3INYHBIX
THIIOB.

YBepeHHO BaJeeT HaBbIKaMU
pacuera, TpyOOIIpOBOIOB,
TapaMeTpoB HAaCOCOB,
KOMIPECCOPHBIX MAIIIHH,
MepeMEIIMBAIOIIUX YCTPOUCTB,
TEIMJIO0OMEHHHUKOB Pa3INIHBIX
THIIOB, IIOBEPXHOCTHBIX U

6apoMeTPHIECKIX TTOBEPXHOCTHBIX H
06apoOMEeTPHIECKIX 06apoMeTPHIECKIX
KOHJIGHCAaTOpPOB 06apoMeTPHIECKIX
KOHJIGHCAaTOPOB KOHJIGHCAaTOPOB..
KOHJIGHCATOPOB.
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Koa n
HaMMEHOBaHHUe
KOMIIETEeHIHHN

Koa n HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS
KOMIIETEH I

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Orenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKH KOHTPOJIS

Ouenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJISL

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

HIIK-4.2. Hcnonv3yem 3naHus
HA3HAYeHUsl, NPUHYUNA
deticmeusi u ycmpoucmad
000py008anust Oiist
ocywecmenenus
OuomexHon02U4ecKo2o
npoyecca npu npou3eoocmee
buomexuonocu4eckux
npooOyKmos

He 3naet knaccuguxanuio,
TEOPETHIECKHE OCHOBHI,
YCTPOWCTBO U IIPUHIUIT paOOTHI
000pyIOBaHHS ISt
HepeMenIeHHs )KUIKOCTEH,
MepEMEIICHUS U CKAaTUs Ta30B,
NepeMenInBaHys, HarpeBa u
OXJIAXKJCHUS paboyux cpen B
OMOTEXHOJIOTHYECKUX
HPOU3BOJICTBAX.

He ymeet ocymiecTBisTh BEIOOD
ONTHMAJIbHBIX KOHCTPYKIHUIT
HAacOCOB, KOMITPECCOPHBIX
MAIlIH, TTePEMEIITUBAFOIIIX
YCTPOICTB U TEIII00OMEHHHKOB
Pa3IUYHBIX THIIOB.

He Bnaneer TunoBsMu
METO/IaMH PacdeTa PeKIMOB
paboTHI HACOCOB,
KOMIPECCOPHBIX MAIIIHH,
NepEeMEIMBAIONIUX YCTPONUCTB U
TEIJIO0OMEHHUKOB PAa3IHYHBIX
THUIIOB.

Nwmeet npencrasienue o
KIaccupuKaluy,
TEOPETHIECKHX OCHOBAX,
YCTPOUCTBE U MPHUHIIUIIE
paboTEI 000PyJOBAHUS IS
TIepeMeeHHs )KUIKOCTEH,
TIepEeMEICHNS U CKaTus Ta30B,
TIepeMeINBaHNs, HarpeBa U
OXJTaXKICHUS pabouux cpen B
OHOTEXHOIOTHIECKHX
TIPOM3BOJICTBAX.

C ommbkamu ymeer
OCYIIECTBIISATH BEIOOP
ONTHMAJIBHBIX KOHCTPYKIUH
HAacOCOB, KOMITPECCOPHBIX
MallI{H, HepeMEINBAIONIIX
YCTPOWCTB H TEINI00OMEHHHUKOB
PAa3IYHBIX THIIOB.
YacTHIHO BIaZ€eT THIIOBBIMH
METOJJaMH pacueTa pekKMMOB
paboThI HACOCOB,
KOMIIPECCOPHBIX MAILMH,
NepeMeIMBaIONINX YCTPOHCTB
U TETIIO0OMEHHHUKOB
PAa3IMYHBIX THIIOB.

Xopomio 3HaeT KIaccu(uKanuro,
TEOPETHIECKHE OCHOBHI,
YCTPOUCTBO U MPUHIUI pabOTHI
o0opyzmoBaHuUs I
TepeMeLIeHUs KUIKOCTEH,
TIepeMeIeHNs U CKaTus Ta30B,
HepeMenINBaHus, HarpeBa 1
OXJIXICHUSI pabouuX cpex B
OHMOTEXHOJIOTUIECKUX
TIPOMU3BOJICTBAX.
JlocTaTOYHO XOPOILIO U YMETIO
OCYIIECTBIIIET BEIOOP
ONTHMAJIBHBIX KOHCTPYKIUH
HAaCcOCOB, KOMITPECCOPHBIX
MallxH, IepeMeIInBaOIINX
YCTPOUCTB U TEINI00OMEHHUKOB
Pa3IMYHBIX THIIOB.
XopomIo BiazeeT TUIIOBBIMU
METOJaMH pacueTa pexuMOB
paboTHI HACcOCOB,
KOMIPECCOPHBIX MAIIIHH,
MEePEMEINBAIONINX YCTPOHCTB 1
TEIJI00OMEHHHUKOB Pa3INIHBIX
THUIIOB.

OTINYHO 3HAET
KJ1accu(UKALHIO,
TEOPETUICCKUE OCHOBEI,
YCTPOICTBO W MPHHITUI PA0OTHI
00opyIoBaHUS JUIS
TIEPEMEIICHUS KUIKOCTEH,
TIEpPEMEIICHUS U CHKATHs Ta30B,
MepeMEINBaHNs, HArpeBa 1
OXJIAKICHUS paboumx cpel B
OMOTEXHOJIOTHYECKUAX
TIPOU3BOJICTBAX.

Bes ommbok ymeeT mpoBOIUTh
BBIOOP ONTHMAITBHBIX
KOHCTPYKIMI HacOCOB,
KOMIIPECCOPHBIX MAIlWH,
MepeMEIINBAIOIIUX YCTPOUCTB
1 TETUIOOOMEHHHUKOB
PAa3THYHBIX TUTIOB.
OTINYHO BIIA/ICET TUIIOBBIMH
METOJIaMH PacyueTa PeKUMOB
paboTHI HACOCOB,
KOMIIPECCOPHBIX MAIIKH,
MEPEMEIINBAIOIINX YCTPOHCTB
1 TETUIOOOMEHHHUKOB
Pa3IHYHBIX THUIIOB.
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Koa n
HaMMEHOBaHHUe
KOMIIETEeHIHHN

Koa n HauMeHoBaHue
HHIUKATOPA T0CTHKEHHUS
KOMIIETEH I

Kpurepuu onieHuBaHus Pe3yJbTAaTOB 00y4eHUsI

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Orenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKH KOHTPOJIS

Ouenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJISL

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

HIIK-4.3. Bnaoeem cnocobamu
U MEMOOAMU IKCHILYAMAYUU
mpyoonpo8o0os, Hacocoa,
KOMNPECCOPHbIX MAUUH,
Menio0OMeHHUKOS,
NOBEPXHOCTNHBIX U
bapomempuyeckux
KOHOEHCamopos.

He 3naet paboune pexxumbl
AKCIUTyaTalM{ Pa3IHYHBIX
THUIIOB HACOCOB,
KOMIIPECCOPHBIX MAIIIHH,
NepeMENINBAIONINX YCTPONHCTB U
TEIIOOOMEHHHUKOB, a TAKXKE
MOBEPXHOCTHBIX U
OapoMeTpHYECKUX
KOHJICHCATOPOB.

He ymeer nmoanepxuBath
ONTHMAaJIbHBIC [TOKA3aTENN
paboThI 00OpYIOBAHUS IS
TIepEeMeICHHS, CKATHS 1
NepeMenInBaHus padovYnX Cper,
TETI000MEHHOTO
00opynoBaHUS 1
KOHJIEHCATOPOB Pa3INIHbBIX
THIIOB.

He Bnaneer 3HaHuSMH 1O
YCTPaHEHHIO TEXHOJIOTHYECKIX
HEHCIIPaBHOCTEH B paboTe
000pyI0BaHHUS ISt
MePEMEICHUSI, CKATHS 1
nepeMeninBanms pabouux cpe,
TETI000MEHHOTO
o0opynoBaHUS 1
KOHZIGHCATOPOB Pa3IMNYHbBIX
THUIIOB.

YactuyHo 3HaeT paboune
PEXUMBI SKCIUTyaTaluK
Pa3IUYHBIX THIIOB HACOCOB,
KOMIIPECCOPHBIX MAIlH,
NIepeMeMBaIONINX YCTPONUCTB
1 TEIJIO0OMEHHHKOB, a TaKXKe
MIOBEPXHOCTHBIX U
0apoMeTpHYECKUX
KOHJICHCATOPOB.
Ymeer ¢ ommbkamu
HOAJEP)KUBATh ONTHMAIBHBIC
TIOKa3aTesy paboThI
000pyIOBaHUS IS
HepeMenIeH s, CXKaTHs 1
MepeMENINBaHus PabOUrX Cper,
TEIII000MEHHOTO
000pyIOBaHUS U
KOH/ICHCATOPOB Pa3JINYHBIX
THIIOB.

YacTUuHO BIajieeT 3HaHUSIMU
0 YCTPaHEHHIO
TEXHOJIOTHYECKHX
HeHcnpaBHOCTel B paboTte
o0opynoBaHUs IS
HepeMeIeHHs, CKATHS U
TepeMenInBaHus pabodnX cper,
TETII00OMEHHOTO
000pyIOBaHUS U
KOHJACHCATOPOB pa3InYHbIX
THIIOB.

Xopomio 3HaeT padoune
PEKUMBI SKCILTyaTalnu
PAa3IHYHBIX THIIOB HACOCOB,
KOMIPECCOPHBIX MAIIIHH,
MePEMEIINBAIOIIUX YCTPOUCTB
U TETIIOOOMEHHHKOB, a TAKXKE
MOBEPXHOCTHBIX H
0apoOMETPHUECKHUX
KOHJICHCAaTOPOB.

VYMmeet ¢ HEOOIBIIMU
HETOYHOCTSIMU TIOIICP>)KUBATH
ONTHMAJbHBIE TOKA3aTeNN
paboter 00opymOBaHUS LIS
HepEeMEeIIeHHs, CXKATHSA U
NepeMenInBaHus pabounx cper,
TEII00OMEHHOTO
000pyIOBaHUS U
KOH/ICHCATOPOB Pa3JIMYHbIX
THIIOB.

Xopoio BiajeeT 3HaHUSIMH 110
YCTPaHEHHIO TeXHOJIOTHIECKIX
HEHCIpaBHOCTEN B paboTte
00opymOBaHUS IS
HepeMeNIeH s, CXKaTHS 1
nepeMenInBaHus pabounx cper,
TEII000MEHHOTO
00opynoBaHUS 1
KOHJIGHCATOPOB Pa3INIHBIX
THIIOB.

OTan4HO 3HaeT paboune
PEKUMBI SKCILTyaTalnu
Pa3IMYHBIX TUIIOB HACOCOB,
KOMIIPECCOPHBIX MAIIIHH,
MepeMEIIMBAIOIIUX YCTPOUCTB
U TETUI00OMEHHHUKOB, a TAKKe
MTOBEPXHOCTHBIX H
06apoMeTpHIECKIX
KOHJICHCAaTOPOB.

YMeeT JIeTKO U YBEpEHHO
HO/IICP>KUBATH ONTUMAIIbHBIE
MOKa3aTesy paboThI
o0opyzmoBaHuUs I
HepeMEILCHHs, CKATHS 1
NepeMenInBaHus pabounx cper,
TEIIIO0OMEHHOTO
000pyIOBaHUS U
KOH/IEHCATOPOB Pa3JIMYHbIX
THIIOB.

OTINYHO BIaAeeT 3HAHUAMH T10
YCTPaHEHHIO TEXHOIOTMYECKUX
HEHCIIpaBHOCTEN B padoTte
00opyIOBaHUS IS
MepeMeNeHHs, CXKATHS 1
HepeMenInBaHus pabounx cper,
TEIII000MEHHOTO
000pynoBaHUS U
KOH/ICHCATOPOB Pa3JINYHBIX
THIIOB.

21




6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H3aHUs OMOJIMOTEYHOT0 (pOHIA

bubnuoTteunsii (GoHI WMEeT SICKTPOHHBIA JOCTYI WM YKOMIUICKTOBAaH I1€YaTHBIMHU
W3IaHUsIMU U3 pacueta He MeHee 0,25 sK3eMIuisipa KaXIoro W3 W3JaHui, YKa3aHHBIX HIDKE Ha
KKJIOTO OOydYaromierocs W3 4YWcia JIMI, OJHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYOIIYIO
JTUCIUTIIIUHY.

1.1. bopoxynun, JI.M. Ilporecchl u anmapathl MULIEBBIX MPOU3BOJCTB M OMOTEXHOJIOTHH:
yueonoe mocobue. / JI.M. bopoxynmun, M.T. lllyn6acea, E.A. Cadonosa, E.A. Baraiinesa — 3-¢
u3., crep. — CII6.: Jlanp, 2020. — 292 c.: un. — (YueOHuku a5 By30B. CrienuanbpHas JUTEpaTypa)
— ISBN 978-5-8114-5136-4. — Tekcrt: snexTpoHHbI// JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/132259 (nara obpamenus: 10.02.2022). — Pexum
JOCTyHA: JUIs aBTOPHU3. TI0JIb30BaTEIICH.

1.2. Kacatkun, A.I'. OcCHOBHBIC MPOLIECCHI M ammaparbl XuMu4deckoi texnonoruu. / A.l.
Kacarkun - 14-¢ u3n. crep. - M.: Xumus, M: AnssuaC, 2017 — 752 c.

1.3. Ilnoxos, C.B. Ilepememienne # mepeMelIMBaHUE TEXHOJOTMUECKUX Cped B
OMOTEXHOJIOTHYECKHUX Mpous3BojacTBax: Yued. mocodue / C.B. Ilnoxos, N.I'. Tpynosa; HI'TY um.
P.E. Anekceesa. - H. Hosropoa: [U3n-Bo HI'TVY], 2017. - 173 c.: un. - ISBN 978-5-502-00892-1

1.4. IlnoxoB C.B. Opranuzanus TemiooOMeHa B OMOTEXHOJIOIMYECKHUX IPOU3BOJICTBAX:
yue6. mocooue / C.B. ITnoxos, W.I". Tpyrosa; HI'TY um. P.E. AnexceeBa. — H. Hosropon: [U3x-
Bo HI'TY], 2018. — 79 c.: un. - ISBN 978-5-502-01020-7

6.2. CnipaBouHo-OnOnorpadguyeckas Jureparypa

2.1. TlaBnos, K.®. Ilpumepsl U 3afauu MO Kypcy MPOIECCOB M ammapaToB XHMHUYECKOU
texHonorun. /| K.®. Ilasnos, I1.I. PomankoB, A.A. HockoB - 10-e¢ u3a. crep. — JI.: Xumus, M:
AnpsaC, 2016 — 576 c.

2.2. Mouanos, I'"M. ba3oBble mnporecchl XMMUYECKOW TEXHOJOTUU: YueOHoe mocobue/
['M. Mouanos; HI'TY um. P.E. AnekceeBa. - H. Hosropoxa: [b.u.], 2014. - 116 c.: un. - ISBN
978-5-502-00577-7.

6.3. MeTonnueckne yKa3aHusi, peKOMEHIAIMHA U APyIrHue MAaTePHAJIbI K 3aHATHAM

B cniucok «Meronudeckne yka3aHHs, PEKOMEHIAIUN U IPYTUe MaTepHajbl K 3aHATHUSIMY
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWsS M PEKOMEHJALUU IO MPOBEACHHUIO JabOpaTOpHBIX HU
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHOH TUCHUILIMHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle nPpenooasamenimu:

3.1. Ilnoxos C.B. IIponecce u anmaparsl Ouorexnonoruu Il. Mertoandeckue ykasaHus K
npaktudeckuM 3anatusm. - H. Hosropon: HI'TY, 2015, 11 c. (31eKTpOHHBII BapHaHT).

3.2. ITnoxos C.B. ITlpomeccer u ammaparsl ounorexaonoruu Il. Metomudeckune yka3zaHHS 110
OpraHM3allii U IJIAHUPOBAHUIO CaMOCTOsATEeNbHOM pabotel. - H. Hosropoa: HI'TY, 2015, 5 c.
(97IEKTPOHHBIN BapuaHT).

3.3. IInmoxo C.B. TIlpomeccel m ammaparbl OMOTEXHOJOTHH (IIPOEKT). MeToamueckue
yKa3zaHus K mpakTudeckum 3auatusm. - H. Hosropoa: HI'TY, 2015, 7 c. (37€KTpOHHBII BapHaHT).
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3.4. TlnoxoB C.B. Ilpomecchl u ammapaTbl OMOTEXHOJOTHH (TIPOEKT). MeTroauueckue
yKa3aHHs [0 OpPraHW3aluyd U IUIAaHWPOBAHHUIO caMocTosTenbHol pabotsl. - H. Hosropox: HI'TY,
2015, 5 c. (371eKTpOHHBINA BAPUAHT).

6.3.2 Memoouueckue ykazanus, paspaoomannsvie HI'TY

3.1. Meroauyeckue pPEKOMEHIAIMUA IO OpPraHW3allid ayAUTOPHOW padoThl. [IpHHATHI
Yyeono-meroanueckum coetom HI'TY um. P.E. Anekceesa, nmpotokoin Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpamenus 23.09.2015.

3.2 Meroandeckue peKOMEHJAIMU 110 OpraHu3alii U IJIAHUPOBAHUIO CAMOCTOSITEIIHLHOM
paboThl cTyneHToB mo aucuuiuinHe. [IpuHaTel YueOno-meroqudeckum coBerom HI'TY um. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpens 2013 I. DNEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 YueOnoe mocobue «lIpoBeneHue 3aHATHI C IPUMEHEHHEM WHTEPAKTUBHBIX (HOpM U
MeTooB  oOyueHusi», EpmakoBa T.M., HWBamkun E.I'., 2013 r. DaexkTpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMALIMOHHOE OBECTIEYEHUE JUCHUIIJINHbI

VY4eOHblii mpomecc MO AUCHUIUIMHE oOOecreueH HEOoOXOTUMBIM  KOMILIEKTOM
JULIEH3UOHHOTO M CBOOOJHO paclpOCTPaHSEMOro MPOrpaMMHOIO OOECIEYeHMs, B TOM 4YHCIIE
OTEUECTBEHHOT'O TMPOM3BOACTBA (COCTaB MO MUCIUIUIMHE ompeneneH B Hactosimed PIIJ] u
MO/JIEKUT OOHOBJICHUIO MPU HEOOXOIUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMAIMOHHO-TEIeKOMMYHUKAIMOHHOW  CeTH
«HMHTEpHET», HEOOXOAMMBIX AJISl OCBOCHHS THCHHUILIHHBI (MOXYJIsA)

Ilepeuenp nporpaMMHBIX IPOAYKTOB, UCIIOJIb3YyEMBIX IIPH MPOBEACHNUN PA3JINYHBIX BUI0B
3aHATHH 10 TUCHUIUIMHE (OTKPBITHIM 1OCTYM):

1.  Koncynsrantllmtoc [DnekTpoHHslil pecypc]: CripaBodHas mpaBoBasi cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  Oubmuoreka  E-LIBRARY.ru. -  Pexum  nocryma:

http://elibrary.ru/defaultx.asp

3. DuekrponHas 6ubnamorevyHasi cuctema [TOBOMIKCKOTO roCyIapCTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ar. ¢ sxpana.

4.  DneKkTpoHHO-OMONMHMOTEeYHas cucTeMa Znanium.com [DJEKTPOHHBINA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OrtkpsiToe 00pa3oBaHue [ DIEKTPOHHBIH pecypc]. - Pexxum poctyma: https://openedu.ru/.
- 3ari ¢ ’KpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHvix (B/])
[Onexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl oannvix Bcepoccuiickoco umcmumyma Hay4HOU U MeXHuuecKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKMpPOHHbIU
pecypc]. - Peacum oocmyna: hitp://[www.viniti.ru. — 3aen. ¢ skpana.
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8.  Vuusepcumemckas ungopmayuonnas cucmema Poccus [Dnekmpounnvlii pecypcj. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.

7.2. IlepeyeHb MPOrpaMMHOI0 odecneyeHHs] U MH(OPMALHOHHBIX CHPABOYHBIX
cucTeM

Tabnuya 7 - Ilepeuens 31eKmpoHHBIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue bC Ccblika, 10 KOTOpPOH
ocymectniasiercst ocryn k 9bC
1 KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/
Taonuya 8 - Ilepeuens npocpammnozo obecneyenus
IIporpammHoe obecnevyenune, MCMOJIb3yeMoe B IIporpammHoe o0ecnieuenune
YHUBEPCUTETE HA I0TOBOPHOI OCHOBE CBOOO/IHOTO pacpoOCTPaAHEHHs
Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark | Open Office 4.1.1 (unensus
Premium, norosop NeTr113003 ot 25.09.14) Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)
Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)
Microsoft Office Professional Plus 2007 (mumen3ust No
42470655)
Microsoft Office (munen3us Ne 43178972)
Windows XP mur. Ne 65609340
Office 2007 yuir. No 43178971
Microsoft Windows XP Professional (siuniensus Ne
43178980)
MicrosoftOffice 2007 (yumen3us No 44804588)
1C npeanpusrue 8.1 (JTUIIEH3NOHHOE COTTIAIICHNE
Ne800908353 ¢ 3A0 «1Cy)
Adobe Design Premium CS 5.5.5 (munensus Ne 65112135)
Dr.Web c/a H365-W77K-B5HP-N346 ot 31.05.2021
Koncyasrantllnroc (Jloroop Ne 28-13/16-313 ot 27.12.16)
Texokcnept (JoroBop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mNpodecCHOHANBHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOpPHIM obOecreueH AOoCTyn (ynajdeHHbIH AOCTym). JlaHHBIM mepedeHb
MOJJIEXKUT OOHOBJIEHUIO B cooTBeTCTBUU ¢ Tpeboanusimu ®PI'OC BO.

B nmanHOM paszgene MoryT OBITh MPHUBENEHBI PECYPCHI (CCBUIKM Ha CaWThI), HA KOTOPBIX
MOKHO HAWTH TIOJIC3HYIO JUIS Kypca HWH(OpPMamWio, B T.4. CTATUCTHYCCKHE WM CIPABOYHBIC
JaHHbIe, ydeOHbIe MaTepHallbl, OHJIAHH KYpCHI U T.JI.

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvnvlx 6a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
o OCTYII K pecypc aJICHHBbIN
HaumenoBanue npodeccuoHaJbHOM 0a3bl Hoctym k pecypey (ya
. JAOCTYMN C YKa3aHHEM
Ne JAAHHBIX, HHPOPMAIHOHHO-CTIPABOYHOM .
CCHLIKH/IO0CTYI U3 JIOKAJIBHOI ceTH
CUCTEMBI
YHHBEPCHTETA)
1 baza naHHBIX CTaHIAPTOB W  PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
2 | DnektpoHHas 06a3a uW30paHHBIX CcTaTed 110 http://www.philosophy.ru/
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http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
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Hoctyn K pecypcey (yaajaeHHbI

HaumenoBanue npogeccnoHanbHOM 6a3bl
AOCTYII ¢ YKa3aHUEM

Ne JAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCHLJIKHM/TOCTYI U3 JIOKAJIBbHON CeTH
CHCTEMBI
YHHBEpPCHTETA)
bunocopun
Ennnniii apXuB IKOHOMHUYECKHUX Hu .
3 p http://sophist.hse.ru/data_access.shtml

COMOJIOTHYCCKHUX JaHHBIX

ba3ser manppix HanwmonainHOrOo coBeTra 1o

4 . http://www.ncva.ru
OLICHOYHOM AESITeTbHOCTU
CnpaBouHas paBoBas cucrema .

3) JIOCTYI U3 JIOKaJIbHOW CETH
«Kouncynprantl[mrocy
HudopmaninoHHO-CIIpaBOYHas cUCTEMa .

6 JIOCTYI U3 JIOKaJIbHOU CEeTH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI JIJIs1 UTHBAJINJIOB U JIUIL C OB3

B Tabn. 10 ykazaH mepedeHb 0OOpa3oBaTENbHBIX PECYpPCOB, HMMEHOIIUX (HOpMBI,
aJalITUPOBAHHBIE K OTPAHUYCHUSIM HMX 3J0POBbS, A TAK)KE CBEICHHUS O HAIMWYMU CHEUUATBHBIX
TEXHUYECKUX CPEICTB OOy4YeHHUS KOJUIEKTMBHOIO M WHIAMBUIYyalbHOrO ToOJb30BaHus. [lpu
3aMOTHCHUH TaOJMUIBI MOXET OBITh WCIOJb30BaHA HWH(OpMamms, pa3MelleHHas B IOApa3Jeie
«JdoctynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBatenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Obpazoseamenvhsle pecypcel 014 uHeaIu006 u auy ¢ OB3

CaeneHnst 0 HAJIMYHMH CIENHMAIBHBIX
Ilepeyenb o0Opa3oBaTeIbLHBIX PECYpPCOB,
TEXHUYECKHX CPEICTB 00yYeHUs
Ne NPHCNOCO0ICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOT'0 ¥ HHAMBHUAYAJbHOIO
uHBaJuaaMu u Junamu ¢ OB3
M0JIb30BAHUS
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHeualbHOe MOOMIIBHOE MPUIIOKEHHE -
5 9BbC «Jlanb» CUHTE3aTOp pe4H, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «¥Opaiit» BepCHs IS CIAa0OBUISITNX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VY4eOHble ayAUuTOpUHU IS

MPOBEICHUS  3aHATHI 1o

JUCHUIIIINHE,

OCHaIICHBbI

O60py,I[OBaHI/IeM U TEXHUYCCKHMU CPpEACTBaAMU 06yLICHI/I$I, COCTaB KOTOPBIX OIPEACICH B JAHHOM

paszerne.

Tabnuya 11 - Ochawennocms ayoumopuil u nOMeW{eHUll 01 CAMOCMOAMENbHOU
pabomul cmyoeHmoe no OUcyunIuHe

Ilepeyenn
HaumenoBanue
. JULEH3UOHHOTI'0
ayAMTOPHUIl U
NoMeleHu ! IJIs OcHalEeHHOCTh Ay AU TOPHUI pOrpaMMHoTo
Ne . . y . o0ecreyeHus.
yueOHOH 1 NnoMeleHUuH U MoMelleHu
.« PexBu3nTLI
CaMOCTOSAATEIbLHOM S ——,
padoThbI Y
AOKYMEHTa
1331/1
yueOHas ayJUTOpuUs JUIs
HpOBeHEHI/ISI JICKOUMOHHBIX U
HpaKTI/I‘IeCI(I/IX SaHﬂTHﬁ,
prHHOBBIX nu I/IH,ZlI/IBI/I,Z[yaJ'ILHLIX 1 I[OCKEI MeEJ10Baid - 1 IT.;
1 KOHCYJIbTalluH, 2. Tabmuua JI.1. Menneneesa - 1 mit.

TEKYILEro KOHTPOJISI 1
MIPOMEKYTOYHOM aTTeCTalluKi
(xadenpa "HaHOTEXHOIOTHH U
6uorexnonoruun" r. HuxHMi
Hosropon, yin. MunuHa, 24)

3. PaGouee mMecTo mpernoaBaTens
4. Pabouee mecTo cTyneHTa - 20 geu.

1334-4
MynbTumeuitHast ay AuTopus
(KOMIIBIOTEPHBIH KIacc JUIs
MPOBEICHUS BUPTYAILHOTO
2 ma00paTOPHOTO MPAKTHKYMa T10
IpoleccaM 1 armaparam)
(xadenpa "HanorexHomoruu u
6uotexHonorun" r. HikHuit
Hosropon, yn. MunnHa, 24)

1. Pabounme CTOJBI, OCHAIIEHHBIE
komnbioTepoM (10 mocamodHBIX MecT);
2. PaGoume cTomsl (22 TOCAmOYHBIX

MecTa);

3. PaGouee mMecTo mperoiaBaTes;

4. Ilepenocnoe MYyJIbTUMENITHOE
o0opynoBaHue (MyTBTHMETUITHBIT
MPOEKTOP, IKpaH

5. Crenn 006pa3oBaTeIbHBIN
«MHTeTpansHbIe MHKPOCXEMBI.

IleuaTHBIC MIIATHIY

1. Windows XP, Prof, S/P3

(mommucka Dream  Spark
Premium, JIOTOBOP
NeTr113003 ot 25.09.14);

2. DrWeb (c¢/m H365-
W77K-B5HP-N346 oT
31.05.2021)

1342
MynbTuMequiiHAsL Ay AUTOPUS
(n7ms poBEACHUS 3aHITHIA
JIEKIIUOHHOTO ¥ CEMHUHAPCKOT0

1. locka menoBas -1 1mr.

1. Windows XP, Prof, S/P3

THOR, [PYIOBHIX H 2. Pabouee mecTo cTyAeHTa Ha 22 Yelr.; (nozmncxa Dream Spark
I/IHZLI’/IBI/IIlyaJ'[LHBIX 3. Pabouee mecto mpemnonasatens — 1 | Premium, ZIOTOBOP
3 KOHCY b TaIIHH, TeKYIIEro IIT.; § NeTr113003 ot 25.09.14);
KOHTDOMS H npogaemyTquoi/'I 4. [TepenocHoe MYIbTHMEMAHOE 2. DrWeb (c/u H365-
aTTecTamH) 00opynoBaHue (mynerumenuiineiit | W77K-B5HP-N346 oT
(xaenpa "HasoTexHomOrHH 1 MPOEKTOP, IKPaH, HOYTOYK) 31.05.2021)
ouorexnonoruun" T. HuxHM
Hosropon, yn. MunnHa, 24)
MyJIETHMeE i;i:ﬂ AVIHTODHS 1. locka menoBas -1 mr. 1. Windows XP, Prof, S/P3
4 A YAUTOP! 2. PabGouee mecTo cryaeHTa Ha 50 yen.; (mogmucka Dream  Spark
(A1 NPOBE/ICHMS 3aHATHIA 3. PaGouee mecto mpemnomaBaTtens — 1 | Premium, JIOTOBOP
4 | TICKIVONHOIO H COMHHAPCKOTO | ), . NeTr113003 ot 25.09.14);
T:::;;éﬁ ZI;ZEEEEXH 4. IlepenocHoe MmyneTHMenuiHOe | 2. DrWeb (c/u H365-
KOHCYIHTAIHH, TEKYIIEro o0opynoBaHue (mynprumenuiineiit | W77K-B5HP-N346 oT
’ MIPOEKTOP, IKPaH, HOYTOYK) 31.05.2021)

KOHTPOJISI U IPOMEXKYTOUHOI
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Ilepeuennb
HaumeHnoBaHue P
B —— JIMIEH3UOHHOI'0
N . NPOrpPaMMHOI0
No IOMelleHUuH NJ1d OcHALlIEeHHOCTDH AYIUTOPHUH oGecieyenus
- yueOHOH 1 NoMelIeHuH U MoMeIleHn i PeKBIBHTLL :
CaMOCTOSITEJILHOM -,
padoThI P
JOKYMEHTA
aTTeCcTaInu)
(xadenpa "Hanorexnomoruu u
onorexuosorun" r. HuwxHui
Hosropon, yin. MunuHa, 24)

10. METOAUYECKHUE PEKOMEHJAIIMHU OB YYAIOIIUMCA
1O OCBOEHUMIO TN CHUMITJIMHBI

10.1. OOmue MeTOAUYECKHE PEKOMEHJAAUMH ISl O00y4YaKIIMXCH 10 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTeibHbIe TEXHOJIOTUHN

JlucuuiuinHa — peanu3yercssi I[OCPEACTBOM — IPOBEAEHUS  KOHTAKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYas MIPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUYAOLIMXCS U IPOMEKYTOUHON aTTECTALUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOU, BHEAYAUTOPHOM, a TaKXKe MPOBOJUTHCS B
3JIEKTPOHHON HH(pOpMaAIMOHHO-00pa3oBaTenbHON cpene yHuepcutera (nanee - OUOC). B
CIy4yae TMPOBEJCHUS YaCTU KOHTAKTHOM pabotel mo aucuuriuinie B DMOC (B COOTBETCTBUU C
pacrucaHueM y4eOHBIX 3aHATHH), TPYILOEMKOCTh KOHTAaKTHOW paboTel B DMOC skBUBaneHTHA
ayIUTOPHOM padore.

[IpenogaBanue  OUCLMIUIMHBL  BEAETCA C  INPUMEHEHMEM  CIEAYIOIUMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:

-0aN1bHO-PeUumun208as MeXHON02UsA OYEHUBAHUS (NPU HATUYULL);

- KOHMPOAbHAA paboma,

- mecm.

[lo uroram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHAa OLEHKa IIO0
POMEXYTOUHON aTTecTallMi B COOTBETCTBUM 3a HaOpaHHBIMU 3a cemecTp Oamnamu. CTyIeHTSI,
BBITMIOJTHUBIIME BCE 00s3aTENIbHbIE BU/bI 3allJIAHUPOBAHHBIX YUEOHBIX 3aHITHH K MPOXO0XKIECHUIO
IPOMEKYTOUHON aTTecTalluu (IK3aMeHy).

PesyabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBLIIIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COZEep KaHUEe Kypca OCBOEHO IMOJIHOCTBIO. IIpu yCTHBIX coOeceToBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATEIbHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; cBOOOJHO
CIpaBJIsAETCA C 3a7Ja4aMH, BOIIPOCAMHM M APYI'MMHU BHMJAMM 3aJaHUN, HCIIOIB3YET B OTBETE
JOTIONTHUTENBHBIA MaTepuan. Bcee mpegycMoTpeHHble paOouell yuyeOHOM mporpamMmoin 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYAEHT CIIOCOOEH
AQHAJIM3UPOBATh TOJYYECHHBIE PE3YyJbTaThl, NPOSBISIET CAMOCTOSTENBHOCTh IIPU BBITOJIHEHUHU
3aJJaHuH.

Pesyabrar 00yuyeHusi cumraercs CPOPMHUPOBAHHBIM HAa IOPOrOBOM YPOBHE, €CIHU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCThIO. [IpH YyCTHBIX coOeceJOBaHUAX CTYICHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3NaraeT y4eOHbIM MaTepuai; CHpaBisieTcs ¢
3aJayaMy, BONPOCAMHM U JPYTUMH BUJAAMHU 3aJlaHUi, TpeOylolMX NpUMEHEHHUs 3HAHUM; BCe
MpEeayCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUH C
YCTQHOBJICHHBIMH TPEOOBAaHUSIMH, CTYAEHT CIOCOOEH aHAIM3MPOBATH MOJIyUYEHHBIE Pe3yJIbTaThl;
MIPOSIBIISIET CAMOCTOSTEIbHOCTD IIPH BBIITOJIHEHUH 3aJaHUM.

PesyabTaT 00y4eHusi cuuTaercsi HeC)OPMHUPOBAHHBIM, €CJIM CTYIEHT TP BBIOJIHEHNUN
3aJJaHUil HEe JAEMOHCTPUPYET 3HAaHUN y4eOHOro marepuala, JIOMyCKaeT OIMOKH, HEYBEPEHHO, C
OOJNBIIMMH 3aTPYJHEHUSMHU BBINOJIHSACT 3a/aHUs, HE JEMOHCTPUPYET HEOOXOIAMMBIX YMEHUH,
KayeCTBO BBINOJHEHHBIX 33J]JaHU HE COOTBETCTBYET YCTAaHOBJIEHHBIM TPEOOBaHUSAM, KaueCTBO UX
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BBITTOJIHCHHS OIICHEHO YUCIIOM Oa/UIOB HHXKE TPEX MO OIEHOYHON CHUCTEME, YTO COOTBETCTBYET
JIOTTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKazaHus JUIsl 3aHATHH JIEKIMOHHOT0 THIIA

CryneHnrtam, 4TOOBI XOPOIIO OBIAJETh Y4COHBIM MaTEpUAIIOM, HEOOXOIUMO BBHIPAOOTATH
HaBBIKM TPABWILHOW M IJJAaHOMEpHOW paboThl. Ilepen HavyamoM JIEKIMOHHBIX 3aHSATHH HAJI0
MPOCMOTPETh BCE, YTO OBUIO CAETAHO B MPEABIAYIIUH pa3. DTO MO3BOJHUT COCPEIOTOYUTH
BHUMaHHE M BOCCTAHOBUTH B TAMATH YK€ MMEIOLIMECS 3HAHHS 10 JaHHOMY mpeamery. Kpome
TOT0, TAKOW METOJI IOMOXKET Jy4llIe 3allOMHUTh, KaK CTapoe, TaK U HOBOE, YIUIYOUT MOHUMAaHHE
TOTO ¥ APYroro, TaK KaK MPH 3TOM YCTAaHABIUBAIOTCS CBSI3W HOBOTO CO CTapbIM, YTO SIBIISICTCS HE
TOJILKO 00sI3aTENIbHBIM, HO M OCHOBHBIM YCIIOBHEM TJyOOKOTO OBJIaJCHUS MarepuaioM. Yem
JeTajbHEe N3ydyaeMOe acCOIIMUPYETCS C U3BECTHBIM PaHee, TEM MPOYHEEe COXPAHSETCS B MAMATH U
OBICTpEe BCIIOMHUTH, KOT/1a TPEOyeTCSl.

[Mpuctynass kK W3y4CHHIO HOBOTO MaTrepuana, HEOOXOAMMO COCPEIOTOYUTHCS, T.C.
CKOHIICHTPUPOBATh BHUMAHKME U HE OTBJICKATHCS OT BBIMIOJHAEMON pabOThI, IIOMHS, YTO JKEIaHHE
3allOMHUTh SIBIIICTCSI TapaHTUEH YCIENIHON paboThl, OTCYTCTBUE K€ BOJIA K 3allOMUHAHUIO
cHWXaeT 3(HEeKT BOCIIPHUSITHS.

Cnemyer TOMHUTB O TOM, YTO 4Yepe3 JICKIMIO TEpelaeTcss HE  TOJIBKO
CUCTEMATH3UPOBAHHBIA TEOPETUYECCKUI MaTepuall, HO M TIOCTUTACTCS METOAHMKA HAyIHOTO
UCCIICIOBAHHS U YMEHHE CAaMOCTOSTEIILHO Pab0TaTh, aHAIM3UPOBATH PA3IMYHOIO POJIa SBICHUS.

3anuchIBaTh Ha JICKIIMH HEOOXOJMMO TJIABHOE, HE CTPEeMSCh 3a)MKCHPOBATH BCE CIIOBO B
cJI0BO. BrIOpath ke riaBHOe Oe3 NMOHUMaHHS MpeIMeTa HeBO3MOXKHO. Hamuure coOCTBEHHOTO
KOHCIICKTa JICKIIUH ITO3BOJISICT €IIe pa3 O3HAKOMHUTHCS, IMPOJIyMaTh, pa3o0OpaThCsi B HOBOM
MaTepHalie, Tak Kak HeIOCTaTOYHO XOPOIIO MOHSATHIC BO BPEMsl JICKIIMH MOJOXKCHHUS MOTYT OBbITh
BOCCTAHOBJICHBI B TIAMSTH, COIOCTaBICHBI C JPYTUMH, OJYMaHbI, JIOMOJHEHBI, ySICHEHBI U
pacuIpeHbl C MOMOIIBI0 YYeOHOH JINTEpaTyphl. 3alMCH SBISIFOTCS MTOCOOUSMU ISl IOBTOPEHUS,
JAIOT BO3MOKHOCTh OXBATHTh COJICP KaHUE JICKITMH U BCETO Kypca B IEJIOM.

[Tpu 5TOM XOpOIIIO OBNAAETH COJIEPKAHUEM JIEKITUH — 3TO:

- 3HAaTh TEMY;,

- IOHUMAaTh 3HAUYEHHE U BaXKHOCTH €€ B JAaHHOM KYpCE;

- YETKO MPEJICTABIIATH TUIAH; - YMETh BBIJISIIUTh OCHOBHOE, TJIABHOE;

- YCBOWTH 3HAUCHUE MPUMEPOB U WILTIOCTPALIU; -

CBSI3aTh BHOBB ITOJIYUEHHBIC CBEJICHUS O TIPEIMETE HITH SBJICHHUH C y)KE MMEIOIIIMHICS,

- IPEICTABIATH BO3MOKHOCTh U HEOOXOIUMOCTh MTPUMEHEHHUSI TOTYICHHBIX CBEJCHH.

Cy1ecTByeT HECKOIbKO OOIIMX MpaBUil pabOThl Ha JIEKIUH:

- JIEKIUU TI0 KaKJIOMY IpPEeIMETy 3alUChIBaTh Y00HEE B OTICIBHBIX TETPAIAX, OCTABIISS
HIAPOKHUE TIOJIS JIJISl TTIOMETOK;

- K TPOCIYIIMBAHHUIO JIEKIUW CIEAYyeT TOTOBUTHCS, YTO IMO3BOJHUT B MpoIlecce JIEKIIUU
OTJICJINTH TJIABHOE OT BTOPOCTEIICHHOTO;

- JIEKITUU HeOOXO0IMMO 3alKChIBaTh C CAMOTO Hauaia, Tak KaK OHO YacTO ObIBAeT KIOYOM
KO BCel TeMme;

- TaKk Kak JIOCIOBHO 3amlucaTh JEKIHUI0 HEBO3MOXXHO, TO HEOOXOIUMO B KOHCIIEKTE
OoTpaxkatb: (OPMYIIBI, ONpPEACICHUSI, CXEMBbI, TPYJAHBIE MECTa, MBICIH, TPUMEPHI, (PAKTBI H
MOJIOKEHUST OT KOTOPBIX 3aBHCHT [OHUMaHHWE TJaBHOTO, HOBOE U  HE3HAKOMOE,
HEOIyOJIMKOBAaHHBIC JaHHBIC, MAaTePHAl OTCYTCTBYIOIINH B yYeOHHKAX U T.IL.;

- 3aMKUCHIBATh HAJIO CIKATO;

- BO BpeMs JICKIIMM Ba)XHO HEIMPEPHIBHO COXPAHATH PabOdYyI0 YCTAHOBKY, YMCTBEHHYIO
AKTUBHOCTD.

N3ydyeHne TeOPeTHYECKOTO MaTepralia B JAHHOM Kypce HE OIpaHUYHBACTCS TOJTOTOBKOM K
JeKIMsAM W paboToW Ha MaHHOM BUJE 3aHATHH. JIeKMOHHas YacTh Kypca OpraHHMYecKH
B3aMMOCBSI3aHa C WHBIMH BHWJIaMH pa0OT: HAIHMCaHUEM KypCcOBOH pabOThI, y4YacTHEM B
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n1abopaTopHbIX padoTax, MOJArOTOBKOM M clavell 3adera/sK3aMeHa MO AMCLUIUIMHE, B CTPYKTYpe
KOTOPBIX TaKke OOJIBIIIOE 3HAYCHNE HMEET CAaMOCTOATENIbHAS Pad0Ta CTY/IEHTA.

10.3. MeToauyeckue yKa3aHMsi [0 OCBOCHHI0 JUCHMIUIMHBI HA MNPAKTHYECKHX
3aHATHAX.

[IpakTuueckue 3aHATUS TO3BOJIAIOT CTYyAEHTaM IIPUOOPECTH YMEHHs IPOBOJIUTH
TEXHUYECKHUE U TEXHOJIOTNYECKHE PACUETHI, @ TAK)KE MIEPBUYHBIN Hay4YHbII aHaNU3 pe3yabTaToB. B
[IPAKTUYECKHUE 3aHSITHUSI BBEACHBI DJIEMEHTHI, NOBBILIIAIOIIME HMHTEPEC CTYJIEHTOB K HUM M HX
IIO3HABATEJIBHYIO AKTUBHOCTb. [l NOBBIMIEHUS IO3HABATEIbHON aAKTUBHOCTH CTYAEHTOB M
IpUOOpETEHUs MMM TNEPBUYHBIX HABBIKOB HAYYHOI'O MHCCJIENOBAaHUSA, B ATH KIACCHYECKHE
NPAaKTUYECKHUE 3aHATHS BBEJCHBI 2JIEMEHThl HAYYHOT'O UCCIIEJOBAHUS, KaK-TO:

a) CaMOCTOSITENILHO BBIOpAaTh METO pacyera (pemeHus);

0) OOBSICHUTH JpPyrue€ BO3MOXKHBIE METOJbI pacyeTa (pEemieHWs) W BBIOpATh CaMbld
paLMOHATBHBIN;

B) IpeJCKa3aTh MPAKTUUYECKOE 3HAUYEHUE BBHINOJIHEHHOIO pacyera, ero obiactu
IPUMEHEHHUS, IPOBECTH aHAJIU3 MOJyYEHHOT0 pe3ysbTara u T.1.

K akTuBHBIM MeTO1aM 00yUY€HUSI OTHOCUTCS cJauya MMCbMEHHOM CaMOCTOATEIbHON paboThl
C MOCJIEAYIOIIUM €€ aHAIU30M B (Gopme 0OCYXIeHUs, IMOCKOJIbKY Takas paboTa IMpeanosaraet
BBINOJIHEHHE TBOPYECKHUX 3aJaHMi (3a7ay). Ydauuiics BCTyNaeT B AUAIOr C MPENojaBaTesieM B
X0Jie 00CYKAECHUS Pe3yJIbTaTOB U UX UHTEPIIPETALIH.

[ToAroToBKy K KakJJOMy IPAaKTHUYECKOMY 3aHSATUIO CTYJEHT JOJDKEH HadaTh C W3Y4YECHMUS
WIA TOBTOPEHUS TEOPETUYECKOro Marepuana I0 TEeMe, O3HAKOMJIEHUS C IUIAaHOM 3aHATHS,
KOTOPBIN OTPAKAET COJIEPIKAHHUE MPEIIOKEHHON TEMBI.

BbinmonHenne Kaxaoro 3agaHus IMPaKTHUECKUX 3aHATHUH M OOCYXICHHE KaKJIOro
KOHTPOJIBHOT'O BONpPOCA CTYJIEHT COINPOBOXKJIAET KPAaTKUM KOHCIIEKTOM, B KOTOPOM IPUBOJASITCS
peleHus 3a1a4 ¥ OCHOBHBIE TEOPETUUECKUE TOJ0XKEHNUs, 00CYK/JaeMble Ha 3aHATHSIX.

[Ipy onleHMBaHNY MPAKTUYECKHUX 3AHATUI YUYUTBHIBACTCS CIIEYIOLIEE:

- palMOHATIBHOCTH BEIOOpA METO/1a pacyera:

- KAaueCTBO BBINIOJHEHUS PELICHMUS;

- CIIOCOOHOCTH 00OCHOBATH APYTrUe BO3MOKHBIE METO/IbI pacyeTa (petieHus);

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI 3aHATHS;

- AKTUBHOCTH NPU OOCYXAEHUH pelIeHUH (pacueToB) U KOHTPOJIbHBIX BOIIPOCOB.

10.4. MeToan4yeckne yKa3aHus 1o CaMOCTOSITeIbHOI padoTe 00y4aromuxcs

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM U MEPONPUATUAM TEKYILEro KOHTPOJS M MPOMEKYTOUHOW aTTeCTallMi MO U3ydaeMou
TUCHUATUTHHE. Pe3ynbTaThl 3TOH TOIATOTOBKM MPOSIBISIFOTCS B aKTHBHOCTH OOYYaromIerocs Ha
3aHATUSX W B KAueCTBE BBHIMOJIHEHHBIX TMPAKTHMYECKUX 3aJaHUid M Jpyrux (opM TeKyIiero
KOHTPOJISI.

Temsl, npenHazHaueHHBIE JJII CAMOCTOATENBHOTO M3yYeHHs, U KOHTPOJbHBIE BOMPOCHI K
HUM IPEICTaBICHBI B METOANYECKHX yKazaHusx [3.2, 3.4] moapasmena 6.3.1

[Ipu BHIMONHEHUM 33JaHUN A CAMOCTOSITENILHOM PabOThI peKOMEHAyeTcs MpopadoTKa
MaTepUAJIOB JIEKIIMH MO KaKIOW NPONACHHON TeMe, a TakKe H3YyYECHHE PEKOMEHIYEeMOUH
JUTEpaTyphl, IPEACTABICHHON B pa3jene 6.

B mpormecce camocTosTenbHON pabOTHl MPH W3YYEHUH UCIHILIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIIEUAIM3NPOBAHHBIX ayAUTOPHUIX OMOIHOTEKH By3a. B ayauropusix
UMeeTcsl JIOCTYn d4epe3 HWH(POPMAIMOHHO-TEICKOMMYHUKAIMOHHYIO ceTh «VIHTepHET» K
AIIEKTPOHHON MH(pOpPMaLMOHHO-00pa3oBarenbHOll cpene yHuBepcurera (QMOC) u 31eKTpoHHOM
6ubauoreynoit cucreme (ObC), rae B AMEKTPOHHOM BUJE pacrHojiaraiorcs yuyeOHble U ydeOHO-
METOAMYECKHE MaTepUalIbl, KOTOPBIE MOTYT OBITh MCIIOJIB30BaHbI JJISI CAMOCTOSITEILHONH PaOOTHI
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IMpU U3YUYCHUH JUCHUIIIINHBL.

10.5. MeToanyeckue yKka3aHus Ui BbINOJHEHUSI KOHTPOJIbHBIX padoT

[Ipn wusyyenun kypca «lIpomeccsl u ammaparsl Ouotexnonoruu |lI» mpoBomutcs 6
JOMAIITHUX KOHTPOJBHBIX pabOT Mo paszjaenaMm AUCHUIUIMHBL. B 5 cemectpe mpemycMmoTrpeHo 4
JOMAILITHUX KOHTPOJIBHBIX paboThl, a B 6 ceMecTpe MPOBOAUTCS 2 JOMAUIHUX KOHTPOJBHBIX
paboTHI.

B 5 cemecmpe B kOHTpONBHYIO paboTy Ne 1 BXOAST 3a1auu IO PAcyETy TUAPABINIECKOTO

COTNPOTUBIICHUS] TPYyOONPOBOJIOB M3 ydeOHOro mocobus [2.1] (3amaum 1.25-1.35) u w3
METOAMYCCKUX yKa3anuii [3.1] (3agauu K MpakTHYECKOMY 3aHATHIO 1m0 Teme 1.1).

B xontponbHyto paboty Ne 2 BXOAST 3aladydl MO pacyeTy IEHTPOOEKHBIX HACOCOB M3
yaeOHoro mocobus [2.1] (3amaum 2.8-2.11) m u3 meromumueckmx ykazanuil [3.1] (3amaum K
NPaKTHYECKOMY 3aHSATHIO Mo Teme 3.1).

B xonTponpHyro pabory No 3 BXOAAT 3aaud 1O pacyueTy MOPIIHEBBIX HACOCOB W3
yueOHOro mocobus [2.1] (3amaum 2.1-2.7) m w3 Meromuwdeckux ykazanwii [3.1] (3amaum k
NPAKTHYECKOMY 3aHSATHIO 0 TeMe 3.2).

B xonTponbhyto paboty Ne 4 BXOIAT 3a/1a4M MO PacyeTy XapaKTEPUCTUK KOMIIPECCOPHBIX
MamMH U3 ydeOHoro mocodbus [2.1] (3amaum 2.14-2.30) u u3 meronumdeckux ykazaHuii [3.1]
(3a1auM K MPAKTHYECKOMY 3aHSTHIO 110 Teme 4.1).

B 6 cemecmpe B KOHTponbHYIO pabory Ne 1 BXOAsT 3ajaud MO teIlIonepeaaye mpu
NEPEMEHHBIX TEMIIEPATypax M Pa3IMYHBIX B3aMMHBIX JBIDKCHHUSX TEIJIOHOCHUTENEH M3 yudeOHOTro
nocobust [2.1] (3amaun 4.12-4.22) u u3 Meronndeckux ykazanui [3.3] (3agaun K MpakTHYECKOMY
3aHATHIO TI0 TeMe 3.2).

B konTpOonpHYIO padory Ne 2 BXOIST 3a/laud IO pacyeTy TEerI00OMEHHBIX alnapaToB W3
yuebHoro mocobus [2.1] (3amaum 4.44-4.47) u u3 Meronumyeckux ykazanuil [3.1] (3amaum k
NPAKTHYECKOMY 3aHSATHIO M0 TeMe 4.2).

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBIC 32/IaHNS WJIH HHbIE MaTepHaJbl, HCOOXOAUMBbIE /ISl OLCHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

KoHTposibHble BOMpOCH,, WHAUBUAYAIbHbIE 33JaHUS W 337aud TPEJCTABIECHBl B
METOJMYECKUX YyKa3aHUSAX K MPAKTUYECKUM 3aHATUSIM U 10 OpPraHu3alud U IUIAHUPOBAHUIO
caMoCTOsATeNbHOM padoTh [3.1 - 3.4], mpeacraBieHHbIX B 1. 6.3.1.

Ilpumepovt munogwvix 3a0anuii:

11.1.1. TunoBsbIe 3a1a4M K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHIM

3ansitue Ne 14-16 (Tema 3.2, 5 cemecTp)
Pemenne 3aga4 mo pacyery nopuiHeBbIX HACOCOB

1. Pemenune 3amad mo pacueTy MHOPIIHEBBIX HAcocoB (IO BBIOOpPY TMperoaaBaTens W3

y4eOHOro mocoous [2.1] WK U3 METOTMYECKUX YKa3aHUN K MPAKTUISCKUM 3aHaTHsIM [3.1])

THUITIOBBIE 3A/TAYHN:

1. TlopmneBo#t Hacoc, nenaromuii 150 o6/MuH, mepekadnBaeTr Boay, Harperyio g0 60 °C.
[Torepu BO BcachIBarollieil TUHUM B CyMME COCTaBISIIOT 6,5 M Boa. cT. ATMocdepHoe
naieHue 736 M pT. cT. Ha kakoii BeICOTE HaJl YpOBHEM BOJBI JOJKEH ObITh YCTAaHOBJICH
Hacoc? [IpHHSATH HAOp HACHIIIEHHOTO BOAsTHOTO Tapa h=2,02 m.
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2. IlopmHeBBIM HAcOCOM TPOCTOTO JACUCTBUS C auaMeTpoMm mopimHs 160 MM U Xoaom
nopmHs 200 MM HeoOxomumo mopaBath 430 AM®/MHUH KHIKOCTH OTHOCHTENBHOM
mwiotHoctu 0,93 u3 cOopHHKa B ammapar, B KOTopoMm u30bTouHoe nasienue 0,32 Mlla.
Jasnenue B coopHuke atmochepHoe. ['eomerpudeckas BeicoTa moabema 19,5 m. Tlorepu
Hamopa BO BcachblBarollled M B HarHerarenbHod smHuu 1,7 m 8,6 m. Kakyro uacrory
BpallleHusl HaJO0 JaThb HAcOCY M KaKOHW MOIIHOCTH 3JIEKTPOJBHUIaTellb YCTAHOBUTH, €CIU
npuHATh KoddurmeHT nogayun Hacoca 0,85, mepenayuu u anekTpoasuratess mo 0,957?

3austue Ne 10-11 (Tema 3.2, 6 cemecTp)
Peumenue 3a1a4 1no Tensionepeaaye Npu nepeMeHHbIX TeMIEPaTypax v pa3iMmyHbIX
B3aMMHBIX ABUKEHUSIX TENJIOHOCUTeIei
1. Pemenue 3amau mo Teruionepenade MpH MEPEMEHHBIX TEMIepaTypax M pa3IndHbIX
B3aWMHBIX JBI)KCHUSX TEIJIOHOCHUTENEH (10 BBIOOpY mpernoaBaTens u3 yaeoHoro mocoous [2.1]
WM U3 METOJMYECKUX YKa3aHUH K MPaKTU4YeCKuM 3aHsaTusm [3.3])

THUITOBBIE 3AJIAYHA:

1. Crenka anmapara cocTouT U3 AByX cioeB tosuHon 500 u 250 mm. Temneparypa BHYTpH
anmapata 1300°C, a nHapyxnoro Bosayxa 25°C. Omnpenenuth MoTepu TEIUIOTH ¢ | M
TMOBEPXHOCTH CTEHKH ¥ Ha rpauie cioes (t3). [pumsts, Br/(M*-K): 01=34,8 u 0,=16,2.
KoaddurmenTs! TeruionpoBoanoctu cinoe, Bt/(m-K): A1=1,16 u A,=0,58.

2. HauvanpHas M KOHEYHas TemIepaTypbl ropsyero TteraoHocutens coctapisitor 300°C u
200°C, a xomomnoro temioHocutens 25°C u 175°C. OnpenenuTh CPEeIHIO Pa3HOCTh
TEMIEPaTyp MPU IBUKEHUH TETJIOHOCUTENEH MPSIMOTOKOM.

3. OmpenenuTh CPEeAHIOID Pa3HOCTh TEMIIEPATYpP B TEINIOOOMEHHHKE CO CMEIIaHHBIM TOKOM
TEIUIOHOCHUTENICH, eClIi HaualibHasi U KOHEUHasl TeMIieparypa ropsaero Terionocurens 80
n 40°C, a xonoguoro temionocureis 10 u 34°C.

11.1.2. TunoBbie KOHTPOJIbHbIE BONPOCHI (3aaHUs1) 1JIs1 YCTHOrO (MACHbMEHHOT0)
ompoca
3AHSTHE 11-13 (Tema 3.1, 5 cemectp)
LenTpodexxHble HACOCHI
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI JJIsA reynmoBoOro
OBCYXIEHUSA HA TIPAKTUYECKUX 3AHATHUSAX:

. Knaccugukanus 1 ocHOBHbIE TapaMeTpbl HACOCOB.

. Harmop u BeIcOTa BcackiBaHMsI Hacoca.

. I3mepenue nojaHoro Hanopa Hacoca

. KaBuTanmonHele 1 HHEPLUUOHHBIE ITIOTEPH.

. IlpuHmn neicTBus HEHTPOOEKHBIX HACOCOB.

. OcHOBHOE ypaBHEHUE IIEHTPOOEKHBIX MAIIUH Dijepa.

. JleficTBUTENBbHBII HAIOP U MPOU3BOIUTEIHLHOCTH LIEHTPOOEKHOTO Hacoca.

. 3aKOHBI MPOMOPIIMOHATBHOCTH U XapaKTEPUCTUKHU [IEHTPOOEKHBIX HACOCOB.
. PaboTa HacocoB Ha ceTh U cOBMeCTHas paboTa HaCOCOB.

O©oo~No ok ownN —
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3AHATHUE 7-8 (Tema 2.2, 6 cemecTtp)
KpurtepunajibHble ypaBHeHHUS TeNJ0OTIA4YH B Pa3JHYHbIX
THUIIOBBIE KOHTPOJIBHBIE BOITPOCBI JJIsA reynmoBoOro

OBCYXKIEHUS HA TIPAKTUYECKHUX 3AHATUAX:

1. KpurepuanbHble ypaBHEHHs TEIUIOOTAAYH IPU BBIHYKACHHOM JBU)KEHUU TEIJIOHOCUTEIS
BHYTPH TPYO B yCIOBHUSAX YCTaHOBHBILETOCS TYpOYJIEHTHOTO PEXKHMA.

2. KpurepuanbHble ypaBHEHUS TEIUIOOTJAud IPU  BBIHY)KICHHOM JBIDKEHUHM 3.
TETUIOHOCHUTENSI BHYTPH TPYO B YCIOBHSX B YCIOBHUSX NEPEXOAHOTO U JIAMUHAPHOTO PEKUMA.

3. KputepunanpHble ypaBHEHHUs TEIJIOOTAA4M TP BHIHYKIEHHOM JABHKEHUH TEIUIOHOCUTENS
CHapyXH TPYO B KOJIBLIEBOM KaHAJIE U B MEXTPYOHOM MIPOCTPAHCTBE MyYKa TPYO.

4. KpurepuanabHble ypaBHEHHs TEIUIOOTAAYM IPU MEXAHHYECKOM IE€pPEMEIIMBAHUU U
IJIEHOYHOM TEUEHUU )KUJKOCTEN B pa3IMYHbIX PEKUMAX.

5. KpurepuanbHble ypaBHEHMs TEIUIOOTIAYd B pa3IM4YHBIX pPEKUMAaX €CTECTBEHHOM
KOHBEKIINH.

6. Terutoornaua npu KOHACHCAIMH 1APOB.

7. KoadpdunmeHnt TemnmooTnaun mapa, KOHICHCHUPYIOIIETOCS Ha TOPH3OHTAIBHOW H
BEPTUKAJIbHOIN MOBEPXHOCTH, U IIPU KOH/IEHCAIIUU TapO-Ta30BOil CMeCH.

8. TerutooTnaua B pa3muyHBIX PEKUMAX KUTICHUS )KUIKOCTEH.

9. TerooOMeH IpHU KOHTAKTE KUKOCTHU C Fa30M U B HEIMOJIBUKHOM 3€pPHUCTOM CJIO€.

10. TemmooOMeH B TCEBIOOKMKEHHOM (Kursamiem) cioe. OpHeHTHPOBOYHBIC 3HAYCHUS
KO3 PHUITMEHTOB TEIUIOOT/IauH.

11.1.3. TunoBblie TecTOBBIE 3a1aHus (5 cemecTp)

1. Yro BKIHOYAIOT B c€0s YCIOBHSI OAHO3HAYHOCTHU IIporecca?
1) ®opmy 1 pazmepsl CHCTEMB,
2) CymiecTBeHHbIE Ul JAHHOTO Ipolecca (U3NYECKue KOHCTAHThl yYacTBYIOIIHUX B
HEM BEIIECTB;
3) HauanbHble W TpaHWYHBIC YCIOBHUS IO CKOPOCTH, KOHIIGHTPAMU M JIPYTUM
napameTpam;
4) Bcé€ BblllIe IEPEUUCIIEHHOE.

2. o xakoii popmyre Beraucisercs: Ko3pPuumueHT TpeHus mpu TypOyJIEHTHOM JBMKEHUH
AKHUJIKOCTH IO TPYOONPOBOY B 00JIACTH CMEIIAHHOTO TPEHUs?

B — 0,316 _ 68- 0,25 -
PL—'],].].(E"‘E) : 4)3_:0’11&[!'_.;5

1) A= Re; 2) VRs 3)

3. Kakoil pexum OTCYTCTBYET MpH [BWKEHUU >KMJIKHX IUICHOK [0 BEPTUKAJIbHOU
MOBEPXHOCTU?
1) JlamuHapHO€ T€UEHHUE C TJIAJKON MTOBEPXHOCTHIO pa3jielia ¢ mapoM;
2) JlamuHapHOE T€YEHHE C BOJIHUCTON ITOBEPXHOCTBIO paszzena (as;
3) TypOyneHTHOE TeUSHHE;
4) ABTOMOJIeNbHAS 00JIACTh.

4. Kakum noka3zatesieM olieHuBaeTcs 3¢(HEeKTUBHOCT UCIOIb30BaHUS HACOCOM SHEPTUn?
1) IlpousBogutensHocTh (monava);  2) Hamop;  3) KIIJ;  4) MomHOCTb.

5. Kakoii BHJ UMeeT ypaBHEHUE HEHTPOOEKHBIX MalIuH Diinepa?
wi-w? wl-ul Z- Uy EqCOEMy —y €,COBM,
DH= 23 + 23 + 23 ; 2) H,= g :

Uy CoCOEM, ul g
- (1 ” CDEEEJI

3)]—[T: g : 4) =
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6. Tlo kakoit (opmysne BBIYHCISIETCS HANoOp HAcoca, MEPEeKaYMBAIONIECTO JKUJKOCTh IO

TOPU30HTAIILHOMY TPYOOIIPOBOAY MEXKY €eMKOCTSIMU C OJJUHAKOBBIM JIaBJICHHEM?
P2, Pz= P,
_ _ =B27B: 4 gy H=H +B87%:.p
1)H _h’n; Z)H _Hr‘+h’n; 3)H »#g " 4) i Pg "

7. Kak ABMIKETCSI AKHUIAKOCTb IIPU TAHTCHIIMAIbHOM TEUEHUH, CO3aBAEMOM MEIIATKON?
1) OT Mewanku K CTEHKaM amnrnapara NeprueHIUKYIsIpHO OCU BpallleHUs MEIIAJIKH;
2) [MapamienbHO OCH BpaIllCHUS MEIIAJIKH,

3) Ilo KOHLIEHTPUYECKUM OKPYXHOCTSAM, MapajuleJbHbIM IUIOCKOCTH BpalleHUs

MELIAJIKU;
4) Ilo nByM miu cpa3y BCEM, yKa3aHHBIM BbIIIE HAIIPABJICHUSIM.

8. Ha kakoMm pucynke n3o0pakeHa paMHasi Melaika’?

0)

J
ﬂ
AN

..\: .;_
hesed

B) - a 'r)
0; 3) B; 4)r.

9. Ilo xakoii opmyne ompenensieTcss YUCIO O0OOPOTOB MEMIAIKU TPHU MPUTOTOBIECHUU

cycrneH3un?
ng-d%-p a\%® b\
re, =2, (5)"2)
1)1 - T = C, = const, 2) M Wep 1 d al .
_mod P _ o go031s | (B \PTE (D)
3) Re, = Mo Cy - Ar {Ws_.t) {d) :

4) N3 MactiopTa Ha 3JICKTPOABHUIATCIIb.
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3amayva 1

[To Tpybe amamerpoM d ¢ abCOMIOTHOH MIEPOXOBATOCTHIO CTEHKM A TPOTEKaeT BOJa C
KHHEMATUYEeCKON BS3KOCTBIO V M pacxofoM Q. YCTaHOBHUTH pEXHM JBHKECHUS U OINPEICIUTDH
3Ha4YeHHE KOd(PPUIIMEeHTa THAPABINYECKOTO TPCHUS A.

3naueHus d U A IpUHATH 10 peAnocie el mudpe mudpa mo tadaune 1.1.

Tabmuna 1.1.
Hpemmocnennsst | o1 9| 5 | 3 | 4 | 5 [ g | 7 | 8 |9
nudpa mudpa
d-10°, m 25 20 40 50 20 25 40 50 20 25
A-10° M 0,1 0,2 0,3 0,4 0,5 0,4 0,3 0,2 0,1 0,5
3navyenus Q u v mpuHATH 1o nocnenHei uugpe mmdpa no radaure 1.2.
Tabmuua 1.2
ITocnenuss
mdpa 0 1 2 3 4 5 6 7 8 9
mmdpa

v10°, m%/c 091 | 101 | 0,66 | O56 | 1,01 | 091 | 066 | 0,56 | 1,01 | 0,91

Q105mc | 30 | 32 | 34 | 36 | 38 | 40 | 42 | 44 | 46 | 48

3amaya 2

LlenTpoOexHBIN HAacoc MoJaeT BoAy ¢ mogadeil Q u3 KojoJaua B HAMOPHBIA 0ak ¢ U3OBITOYHBIM
nasnenueM Py, o Tpyoe nuamerpom d u aymHO# L Ha BeicoTy H,. Onpeaenuts K.11.7. Hacoca (1),
ecnu MomHOCTh Ha ero Baimy Ne=5,9 kBt, xoaddunument tpenus B TpydbompoBoae A, a cymma
KO3 (UIIMEHTOB MECTHBIX CONPOTUBIIEHUH ) ¢.

3nauenus Q, d, L, A u Y& npunsaTh no npeanocieaneii mudpe mmdpa mo tadmuie 2.1

Tabmuma 2.1
Hpenmocnemuas | |y | 5 | 3 | 4 | 5 | & | 7 | 8 | 9
uugpa mudpa
Q-10°, m°/c 280 | 264 | 250 | 236 | 222 | 228 | 236 | 250 | 2,64 | 2,80
d-10°, m 100 120 140 150 140 120 100 125 140 150
L, 6.6 | 423 | 150 | 250 176 43 8,3 19,1 | 885 | 129
4-10° 22 23 24 25 26 27 28 27 25 24
¢ 6 9 10 11 12 13 8 15 16 17
3navenus P, u H; npusATH 10 ocnenHei mudpe mudpa mno taduume 2.2,
Tabmuna 2.2
Hocnents o | 1| 2|3 |45 |6 | 7|89
udpa mudpa
P, 107, Ia 40 45 50 58 64 72 84 96 99 102
hy, M 11,0 | 105 | 10,0 | 9,2 8,6 7,8 6,6 54 51 4,8

[Tpumeyanue: THHUS BCAaCHIBAHUS Y HACOCA OTCYTCTBYET.
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11.1.4. TunoBble 3a1aHud 1J14 3a4eTa (6 cemecTp)
3agaua 1

HavanbHas u KoHeuHas TemmepaTypsl ropsiuero TemioHocutens cocrasisitorT 300°C u 200°C, a
xononHoro temionocurena 25°C u 175°C. OnpenenuTh CPeaHIO Pa3HOCTh TeMIlepaTyp NpHU
JBUKEHUH TEIJIOHOCUTENIEH IPOTUBOTOKOM U CPABHUTH C IIPSIMOTOKOM.

3agaua 2

B anmapate TpeOGyeTcsi OXJIaAUTh KUAKOCTh OT TeMIepaTypsl ty 10 Temmeparypsl tk. MaccoBblit
pacxon xuakoctu G c remnoéMkocTeio ¢. HauanbHas temmepaTypa oxiaxkjaaromieil Bonsl 1, a
KoHewHas t) ynenpHas TermnoéMKocTh Boabl ¢;=4190 [x/(kr-K). Koagdunuent remnonepenayun K.
Onpenenuth HeOOXOAUMYIO MOBEPXHOCTh TertoooMeHa F u pacxon Boasl (W) mpu npsMoTOKe U
POTHBOTOKE.

3HaueHus BenuyuH ty, tx, G u C mpuHATH 10 nocieaHel nudpe 3a4eTHON KHUKKU U3 TaOIuIsI 1.

Tabmuna 1
Ilocnennss
wappa Homepa | -, 1 2 3 4 5 6 7 8 9
3a4eTHON
KHHXXKHN
ty,°C 100 95 90 85 80 95 77 88 92 97
t,°C 60 55 50 45 43 57 41 46 53 62

G107, kr/u 80 85 90 95 100 | 105 | 110 | 115 | 120 | 125

107, Jhx/xr 27 28 29 30 31 32 33 34 35 36

3HaYeHUS OCTATBHBIX BEIMIMH MPUHSATH 110 TPEIIOCeIHeH TUdpe 3a9eTHOM KHIDKKH U3
TaOJIULBI 2.

Tabmumna 2
IIpennocnenuss
wipa Homepa | 1 2 3 4 5 6 7 8 9
3a4ETHOM
KHIKKA
t,°C 12 15 18 20 22 25 11 13 16 19
t,°C 34 37 25 28 30 32 29 31 26 24
K107,
BT/(MZ‘K) 25 26 27 28 29 30 31 32 33 34

11.1.5. TunoBbIe 3a1aHUs AJI51 KOHTPOJIbHOH PadoThI

KOHTPOJIBHAS PABOTA Ne 2 (S CEMECTP)
TEMA «IIEHTPOBEXHBIE HACOCBI»

1. Kuakocts B komuuectse 40 My nepekadnBaeTcs mo TpybompoBoay nuamerpom 108x4
MM B Oak Ha BbIcOTy 20 M. JlMMHAa TOPU3OHTAIBHOTO YydYacTka TpyOompoBoma 430 wm.
OtHocuTenbHAs INIOTHOCTD Kuakoctu 0,96, a auHamudeckas BI3KocTh 3,43 Ila-c. Beraucnmth
HEO0OXOIMMYIO MOIIIHOCTH IIEHTPOOEIKHOTO HACOCA.
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2. LlenTpoOexHBIii Hacoc MOJAeT BOAy € moaadedl Q M3 KoJoama B HAMOpPHBIA Oak C
U30BITOYHBIM JaBicHHeM P, mo tpybe muamerpom d m mmuHoi L Ha BeicoTy h.. Ompenenuth
NOJHBIMA K.II.J. Hacoca, eciu MomHOcTh Ha ero Bany Neg=5,9 kBr, xoodduuueHt tpenus B
TpyOOmpoBoie A, a cymMmma K03 OUIIMEHTOB MECTHBIX CONPOTUBJICHUH ) &.

3nauenus Q, d, L, A u Y & npuHATh 10 nipeanocienHe uudpe mudpa mo tadmune 1.1

Tabmuma 1.1
Hpennocnensas | 1| 2 | 3| 4 | s 6 7 | 8 9
mdpa mudpa
Q-10°, m°/c 280 | 264 | 250 | 236 | 222 | 228 | 236 | 250 | 2,64 | 2,80
d-10°, m 100 120 140 150 140 120 100 125 140 150
L,m 6.6 | 423 | 150 | 250 176 43 8,3 19,1 | 88,5 | 129
A 10° 22 23 24 25 26 27 28 27 25 24
YE 6 9 10 11 12 13 8 15 16 17
3nauenus P, u h, npussaTh mo nocneaneit nudpe mudpa mo tadnume 1.2.
Tabmuua 1.2
Hocueests o | 1| 2 | 3| 4|5 |6 | 7|8/ 9
nudpa mudpa
P, 107, Tla 40 | 45 | 50 | 58 [ 64 | 72 | 84 | 96 | 99 | 102
hr, M 110 | 10,5 | 100 | 9,2 8,6 7,8 6,6 5,4 51 4,8
3. LleHTpOOCKHBII HAacOC TEpeKaumBaeT BOAY C Temmeparypod U u momauedr Q.

BceaceiBaromass Tpyba Hacoca auamerpoM O u anuHOM L umeer cyMmapHbiii KO3()GHIUCHT
MECTHBIX CONpOTHBICHHN Y & W Kodduument tpenus A. OnpeaenuTh MaKCUMAIbHYIO BBICOTY
YCTaHOBKHU Hacoca hy, HaJl ypOBHEM BOABI B KOJIO/IIC, YYUTHIBAs, YTO JABICHUE HA BXOJIE B HACOC
nomKHO GbiTh Ha 15-10° Tla Bbimre paBieHmst mapooOpasoBanus P ATMocdepHoe aBieHHe
OPUHSTDH Py.

3navenus Q, d, L, A u Y & npuHATH 1o npeanocienHei mudpe mudpa mo tadiume 3.1.

Tab6muna 3.1
Hpemmocnennsist | |9 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | 9
udpa mudpa
Q-10°, m°/c 8,3 8,9 9,2 9,7 10,3 | 109 | 114 | 12,2 | 145 | 16,6
d-10° M 80 85 90 92 94 96 98 100 | 110 | 115
L, m 138 | 142 | 144 | 146 | 148 | 150 | 152 | 154 | 156 | 158
A-10° 21 22 23 24 25 26 27 28 27 26
Y& 4,5 50 55 6,0 6,5 7,0 7,5 7,5 8,0 9,0
3nauenus t u P, NpuHATH MO nocnenHen nudpe mudpa u3 Tadnuist 3.2.
Tabmuma 3.2
. o | 1| 2| 3| 4|5 |6 | 7| 8]0
nugpa mudpa
Par, ['Tla 984 | 997 | 1004 | 1017 | 1024 | 997 | 1010 | 1004 | 1017 | 984
t, °C 10 15 20 25 30 35 40 35 30 25

KOHTPOJIBHAS PABOTA Ne 1 (6 CEMECTP)
TEMA «TEIIVIOIIEPEJAYA ITPU TIEPEMEHHBIX TEMITEPATYPAX U
PA3JIMYHBIX B3AMMHBIX JIBUKEHUAX TEILJIOHOCHUTEJIEN»
1. Havanphast u KoHeuHas TeMmmeparypbl ropsyero TemoHocuTens cocTaBisaioT 300°C u
200°C, a xonoaHoro TemioHocutens 25°C u 175°C. OnpenenuTs CpeIHIO pa3HOCTh TEMIIEPATYP
NIPY ABWKEHUH TETUIOHOCHTENEH TIPOTUBOTOKOM.
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2. B ammapare TtpeOyercst oXIaguTh KUAKOCTH OT TeMmeparypsl ty g0 Temmeparypsl ix.
MaccoBsiii pacxon xuakoctd G ¢ TermmoémkocTeio C. HauanmbHas Temrieparypa OXJIaXKISHHUS
BoAbI t1, yaenpHas Temioémkocth Boabl Cy=4190 JIx/(kr-K). Koaddumment rennonepenaun K.
OnpenenuTs HEOOXOJUMYIO IMOBEPXHOCTh TEIJIOOOMEHAa M PACXOJ] BOJABI MPH MPSIMOTOKE U
MPOTUBOTOKE.

3HaueHus BCeX BEMYMH MPUHATH 110 Mocieane nudpe mudpa u3z Taduuus 1.

Tabmauua 1
Hocnemmas | 1 2 3 4 | 5 6 7 8 9
mugpa mudpa
ty,°C 100 95 90 85 80 95 77 88 92 97
te,°C 60 55 50 45 43 57 41 46 53 62
G-10°%, kr/u 80 85 90 95 100 105 110 115 120 125

C-10°, Jix/xr 27 28 29 30 31 32 33 34 35 36

1,°C 12 | 15 18 20 22 25 | 11 13 16 | 19
K-10. Br/(mM°*K)

25 26 27 28 29 30 31 32 33 34

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHUA WM WHbIE MATepPHAJIbI, HEOOXOAUMBIE JJIsi
OLICHKM 3HAHUIH, YMeHMIi, HABBIKOB U (WJIH) ONBITA B XO/€ MPOMEKYTOYHOMH ATTECTALlUM 1O
TUCHUTLINHE

3aueT ¢ oueHkou (5 cemecTp) MPOBOAUTCS B YCTHOHM (1Mo OwmieraM) WM MHCbMEHHOMN
dbopme (TeCThI ¢ 3aa4aMu) 1O BCEMY MaTepuay u3ydaeMoro B 5 cemectpe kypca «lIpomeccs u
anmapatsl OuorexHosioruu 1»

bureT cogepxuT 2 Bompoca U3 pa3HbIX TEM Kypca.

BWIETHI JUISI BAYETA C OHEHKON

Bbuaer Ne 1

1. Buzasl noteps 1aBiaeHUs U HaIlopa B TpPyOOIIPOBOAAX U X XapaKTEPUCTHKA.
2. Muddy3nonHas MOAeIb pealbHONU CTPYKTYphI TOTOKA.

Buaer Ne 2

1. Tlotepu naBineHWsT M Hamopa Ha TPEHHE MpPH JAMHHAPHOM JABIKEHHM >KUAKOCTH I10
TpyOOIIpOBOIaM pazNIuYHON (OPMBI CEUEHHUSI.
2. Knnaccuguxkaryst 1 OCHOBHbIE ITapaMeTpPhl HACOCOB.

Bbuaer Ne 3

1. Ypasuenue I"arena-Ilyaseiins.
2. Hamop u BBICOTa BCachIBaHMS Hacoca.

Buaer Ne 4

1. Ilorepu Ha TpeHUEe pU TypOYIECHTHOM ABMXKEHUHU KHUAKOCTU. KputepnaibHoe ypaBHEHHUE.
2. VI3mepeHue MoJHOT0 Haropa Hacoca
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Bbuaer Ne 5

1. Koaddumment TpeHus npy IBUKESHUAU KUIKOCTH B PEKHUME TIaIKOT0, CMEIIAHHOTO TPEHUS U B
aBTOMOJICIIBHOM PEXKUME.
2. KaBUTalMOHHBIE U HHEPLIMOHHBIE TOTEPH.

Buaer Ne 6

1. Koa¢umueHt MecTHOro COpoTHBIEHUS. BUIbI MECTHBIX CONPOTUBICHUN Ha TPYOOIPOBOIAX.
2. IlpuHiun aedcTBUS LEHTPOOEKHBIX HACOCOB.

Buaer Ne 7

1. [Torepun Hanopa U JaBICHUS HAa IPEOJOICHIE MECTHBIX COPOTHUBICHHH.
2. OCHOBHOE ypaBHEHHUE IEHTPOOECKHBIX MAIIUH Diijiepa.

Buaer Ne 8

1. Omnpenenenne oOMmMMX TMOTEPh HAMOpa ¥ MAABICHHUS NPU JBWKECHUU JKUAKOCTEH TIO
TpyOOIpoOBOIaM.
2. JlefiCTBUTENBHBIN HATIOP U MPOU3BOIUTEIHLHOCTD LIEHTPOOESKHOTO HACOCA.

Buiaer Ne 9
1. Buasl ruipoMexaHuecKoro ABM>KEHU B anmnaparax. ['uapasirueckoe COpOTUBICHUE ITPU

JBHKEHHUU TBEPABIX YACTHULl B KUIAKOCTSIX.
2. 3aKOHBI TPOTIOPLIUOHATBHOCTH M XapaKTEPUCTUKH IIEHTPOOEKHBIX HACOCOB.

Buaer Ne 10
1. Cuna CONpOTUBICHHS CpeAbl, TOTEpPsS JaBICHUS W KOIPQPUIUEHT CONMPOTHUBICHHUS TIPU
Pa3IMYHBIX PEKUMaX BUKEHHS TBEPIBIX YACTHII.
2. PaboTa HAacOCOB Ha CETh U COBMECTHAsI pab0Ta HACOCOB.

Buuaer Ne 11

1. Cxopocth ocaxkenusi. MakCUMalbHBIM 1 MUHUMAJIBHBIA TUAMETpP YaCTHUII.
2. IlpyHuMN 1EeWCTBUS U TUIIBI TOPIIHEBBIX HACOCOB.

Bujaer Ne 12

1. Ces3b kputepueB PeitHonbaca 1 ApxuMesaa Mpy IBHKEHUHM TBEPBbIX YACTHI] B )KUKOCTSIX.
2. I[Tpon3BOIUTEIILHOCTH MTOPITHEBBIX HACOCOB M KOd(puimeHT nogaun (00beMHBIN K.I1.11.).

Buaer Ne 13

1. ConpoTuBIIeHNE 3€PHUCTOTO CIIOS B YCIOBUSX BHYTPEHHEH 3a/1a4il THPaBIUKH.
2. Ilogaua MOpUIHEBBIX HACOCOB U CIOCOOBI YIYYIIEHUS €€ PABHOMEPHOCTH.
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Bujer Ne 14

1. O0mmii k03(ppULMEHT CONPOTUBICHUS MPHU PA3TUYHBIX PEKUMAX JBIKCHHS KHUIKOCTH Yepe3
TBEPABIE CIIOU.
2. UnaukaTopHas a1uarpaMMa HacoCOB IPOCTOro AeicTBusl. NHaUKaTOpHAs MOLIHOCTb.

Bujer Ne 15
1. BelpaskeHue SKBUBAICHTHOTO JUaMeTpa KaHAJIOB Yepe3 yISIbHYIO0 TTOBEPXHOCTh U MOPO3HOCTh

3€pPHUCTOTO CJIOSL.
2. CrenanpHble IEHTPOOCKHBIE U IOPIIHEBBIE HACOCHI.

Bujer Ne 16

1. DKBUBAJICHTHBIN TUAMETP KaHAIOB B YCIOBUSX BHEITHEH 3a1auu THAPABIUKH. DakTop (HOpMEI.
2. PoTaniMoOHHBIE HACOCHI: NIECTEPEHYAThIE, INIACTUHYATHIE BUHTOBBIE.

Buaer Ne 17

1. UctunHas u pUKTUBHASL CKOPOCTH TIOTOKA JKUIAKOCTH.
2. OceBbIe U BUXPEBBIE HACOCHI.

Bbuier Ne 18
1. Kpurepuii Pelinosb/ica 1 CONPOTHUBIEHUE TBEPAOIO CIIOS B YCIIOBUSAX BHELIHEH U BHYTPEHHEH
3aJ]au TUAPABIUKH U TIPU QUIIBTPOBAHUU.
2. CrpyiiHble HacOCHI, Ta3MU(TH 1 MOHTEXKIO.

Bujer Ne 19

1. Pexxumbl pabOTHI TBEPIBIX CIOEB IMPU JBUKEHUN Yepe3 HUX JKUIKOCTEH WM ra3oB.
2. CpaBHeHue 1 00J1aCTH IPUMEHEHUS] HACOCOB Pa3IMYHBIX TUIIOB.

Bbuier Ne 20
1. ConpoTuBi€eHNE TBEPAOTO CIIOS B PEKUME IICEBIOOKNKEHHS U YUCIIO TICEBIO0KUKECHHUS.
2. CremneHp CxaTHsl, KiIacCH(UKAIUS M XapaKTEPUCTHKH MPOIECCOB CXKATHA KOMIIPECCOPHBIX
MaIlIHH.
Bbuier Ne 21
1. Kpurepuu PeitHonbaca u cKOpOCTH Havasa MceBA0OKMKEHUS 1 CBOOOIHOTO BUTAHMUS.
2. K.n.1. KOMIIpeCCOPHBIX MAIlIKH.

Bujaer Ne 22

1. ITopo3HOCTB NCEBIO0KUKEHHOTO CIIOSL.
2. Tunbl NOPIIHEBBIX KOMIIPECCOPOB.
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Bujaer Ne 23

1. Buner nyxdaszasix motokoB. Kpurtepuii Bebepa.
2. WupukaropHas AuarpaMMa OJHOCTYIEHYATOro MOPUIHEBOro Komripeccopa. MepTBoe
IIPOCTPAHCTBO.

Bujer Ne 24

1. bap6oTax. OCHOBHBIC XapaKTEPUCTUKH ra30-KUIKOCTHOT'O TTOTOKA (TICHBI).
2. TeopeTnueckas U AeMCTBUTENbHAS IPOU3BOAUTEILHOCTD, KOAPHUIIUEHT MTOAaYH.

Buaer Ne 25
1. Kputnyeckuii pacxon rasza, auameTp My3blped U Kputepuil PeliHonbica mpu pa3iMuHBIX

PEKUMax ABUKCHUA rasa.
2. HpeHeHLHaﬂ CTCIICHB CXKaTHu:.

Bujer Ne 26

1. Bnusinue nuamerpa my3bipeit Ha ux GopMmy.
2. CxemMbl MHOTOCTYIIEHYATOT'O CXKATHs, €r0 UHIUKATOPHAS U SHTPOIUIHAS THarPaMMBI.

Buaer Ne 27
1. Kputepuii Pelinosbaca, SKBUBaJICHTHBIN TUaMETp U JIMHEWHAsh MaccoBasi CKOPOCTb OpPOILIECHHUS
MPY JBWXKEHUU TIJICHKH KUJKOCTH MOJT ISUCTBUEM CHUJIbI TSXKECTH.
2. [TopiraeBbIe U IEHTPOOSIKHBIC BEHTHIIATOPHI, Ta30yBKH U KOMITPECCOPHI
Buaer Ne 28
1. PexuMbl NBH>KEHUS IUICHOK KUIKOCTH M 3HAYEHUS KpUTepueB PeiiHobIca 17151 HUX.
2. PoTopHBIE KOMIIPECCOPHBIE MAIITHHBI.

Bujer Ne 29

1. CpenHsas cKOpOCTh M TONIIUHA MJIEHKU IPU PA3IMUHBIX PEKUMaX TEUCHHUS.
2. Buzpl 1 XapakTEpUCTUKHN BaKyyM-HacOCOB.

Bujer Ne 30

1. ITpuBeneHHas TONMIIMHA IUIEHKU U KpuTepuid ["anunes.
2. CpaBHeHUE U 00JIaCTH MPUMEHEHHUS! KOMIIPECCOPHBIX MAIlIUH PA3JIMYHBIX TUIIOB.

Buuaer Ne 31
1. ®usnueckas MoJenb CTEKaHWs IUICHKA TP KOHTAKTE€ C ra3oM. Touka 3axyieObIBaHUS U

OpBI3royHoc.
2. ®usnyeckasi MOJIeNIb MEPEMENTUBAHUS U KPUTEPUATBLHOE YPABHEHHE MPOIIECca.
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Bujaer Ne 32

1. TTose ckopocTeit KUAKOCTH B anmapare. BpeMst mpeObIBaHUS YacTHUII )KUIAKOCTH B armapare u
BBIXOJIHbIE€ KPUBbIE (KPUBBIE OTKIIMKA).

2. MomuunpoBaHHble KPUTEPUH, KPUTEPHA MOIIHOCTH M KPHUTEpUAIbHbIE YypaBHEHUS
nepeMelIMBaHus.

Bujaer Ne 33

1. BpeMﬂ Hpe6I>IBaHI/IH YacCTull B ammaparax uacaJlbHOI'O BBITCCHCHHUA, NACAIBHOTO CMCIICHUA U
CMCIIaHHOI'O THUIIA.

2. KJ'IaCCI/I(bI/IKaI_[I/IH MCIIAJIOK II0 THUIIY CO3AaBa€MOI'o II0OTOKa KHUAKOCTH. KOHCTPYKI_[I/II/I
JJOIIaCTHBIX MCIIAJIOK.

Bujer Ne 34
1. 3aBUCMMOCTH KOHIICHTpAIlMM HWHIWKATOpPA OT BPEMEHU IPEOBIBAHUS YACTHI[ B araparax

U/ICAIIFHOTO CMEIIICHHS.
2. Ilponemuiepuble U TYpOMHHBIE MEIIATIKH.

Buaer Ne 35
1. 3aBHCHMOCTH KOHIEHTpAIlMA HWHIUKATOpPa OT BPEMEHH NIpPEOBIBAaHHUS YaCTHI] B DPEaTbHBIX
anmaparax.
2. CnennanbHble (OapabaHHBIC, TUCKOBBIE U BUOPAIIMOHHBIE) MEIIIAIKH.

Bujer Ne 36

1. Slueeunas MozeNb peanbHOM CTPYKTYpPHI MOTOKA.
2. IlepemenBaHMe CKaThIM T'a30M M CX€Ma pacyeTa ITHEBMAaTHUECKUX MEIIAJIOK.

IlepeyeHb BONPOCOB /151 MOATOTOBKH K 3a4eTy ¢ OLeHKOii (5 cemecTp)
(IIK-4: UTIK-4.1, UTIK- 4.2, NUTTK-4.3):

1. Bunel notepsb JaBiieHUs U HAopa B TpyOOIIPOBOIaX U UX XapaKTEPUCTHKA.

2. Ilorepu naBieHUss W Hamopa Ha TpPEHUE MPH JIAMHHAPHOM JBMDKEHUH JKUAKOCTH TIO
TpyOONpOBOJaM pa3InYHON POPMBI CEUECHUSI.

3. Ypasuenwne ["arena-Ilyazerins.

4. Ilorepu Ha TpeHUE NP TYpOYIEHTHOM JABHKEHHUM KUIKOCTU. KpuTepuansHoe ypaBHEHHE.

5. KoaddunumeHT TpeHus npu IBUKEHUH XKUIKOCTH B PEKUME IIaJKOT0, CMEIIAHHOTO TPEHUS U B
ABTOMOJIEJIBHOM PEXHUME.

6. KoaddurmeHT MecTHOTo cOnpoTUBICHUS. BB MECTHBIX COMTPOTHBIICHUH HA TPYOOIIPOBOIAX.
7. IloTepu Haropa 1 JaBJIEHUS HAa IPEOJI0JIEHHE MECTHBIX COITPOTHBIICHHH.

8. Ormpenenenne oOMMX TMOTEPh HANOpPa ¥ JaBICHHWS TpPH JBIKCHUU JKUAKOCTEH TIO
TpyOOnpoBOIaM.

9. Busibl rTHIPOMEXaHUYECKOTO JIBUKCHUS B armaparax. [ uapaBimdeckoe CONpOTHBIICHHE TIPU
JBUKEHUH TBEPABIX YACTHI] B )KUIAKOCTSX.

10. Cuma CONpPOTHBIICHUS CpeIbl, TOTEPS IABICHUS W KOIPQPHUIMEHT COMPOTHBICHUS TPHU
Pa3IMYHBIX PEKUMAX JBUKEHHS TBEPABIX YACTHII.

11. CkopocTth ocaxxaeHusi. MakCUMaJIbHBIA 1 MUHUMAJIBHBINA JHAMETP YaCTHII.

12. Ces3b kputepueB Pelinonbaca 1 Apxumena npu ABHXKEHUH TBEP/BIX YaCTHUI] B )KUAKOCTSIX.
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13. ConpoTuBieHrE 3ePHUCTOTO CIIOS B YCIOBUSAX BHYTPEHHEH 3a7]auil THAPABIUKH.

14. O6mwmit kod(pPUIMEHT COMPOTUBIICHUSI TIPH PA3TUIYHBIX PEKUMaX ABMKECHUS KHIKOCTH Yepe3
TBEPAbIE CIIOMU.

15. Belpa)keHue »SKBHUBAJICHTHOI'O JMaMeTpa KaHAJIOB Yepe3 YIEeNbHYIO IOBEpXHOCTb U
IIOPO3HOCTb 3EPHUCTOTO CIIOS.

16. DxBHBaJEeHTHBIH JAMAMETp KaHAJIOB B YCIOBUSAX BHEIIHEH 3agaum ruapaBiuku. dakrop
bopMmBI.

17. UctunHas u (pUKTUBHASI CKOPOCTh MTOTOKA JKUAKOCTH.

18. Kputepuii PeiiHonbaca u COPOTUBIIEHUE TBEPAOTO CIIOSI B YCIOBUSAX BHEUIHEW U BHYTPEHHEH
3aJjauyl TUAPABIMKY U IIPU (PUIBTPOBAHUU.

19. PesxuMbl paboThI TBEPABIX CJIOEB IPU JABHKEHUU YE€PE3 HUX KHUAKOCTEH WM I'a30B.

20. ConpoTHBIIEHHE TBEPJOTO CJIOSI B PEKUME IICEBIO0KUKEHUS U YUCIIO MICEBIOOKIKEHHSL.

21. Kputepun Pelinonbaca 1 CKOpOCTH Hayasa IMCeBI00KIKEHHS U CBOOOTHOTO BUTAHHUS.

22. I1opO3HOCTH MCEBIO0KHKEHHOTO CIIOSI.

23. Buasl aByxda3Hbeix motokos. Kpurepuii BeGepa.

24. bap6oTaxx. OCHOBHbIE XapaKTEPUCTUKHU ra30-KUJAKOCTHOIO MOTOKA (TIEHBI).

25. Kputuueckuil pacxol rasza, JUaMmeTp My3bIped U KpuTepuil PeiiHonbaca mpu pasiavyuHbIX
peKuMax JABHKEHHs rasa.

26. Bnusinue nquaMeTpa my3bipeit Ha ux Gopmy.

27. Kpurepuii PeliHomnbica, S5KBUBAJICHTHBIM AUaMeTp U JIMHEHHAsi MaccoBasi CKOPOCTb OPOLICHUS
IPU JBUKEHUU IJICHKHU KUJIKOCTH 1O IEHCTBUEM CUJIBI TSKECTH.

28. Pexumbl 1BHKEHHUS TUIEHOK KUIKOCTH U 3HaUeHUs KpuTepueB PeliHonbca s HUX.

29. CpenHsas CKOPOCTh M TONIIMHA IUNIEHKU MIPU PA3IMUHbIX PEKUMAX TEUEHMUSL.

30. [IpuBeaeHHast TOJIIMHA IIEHKUA U KpuTepul ["anues.

31. dusuyeckas MOJAETb CTEKaHUS IUICHKM NPU KOHTAaKTe C Ta3oM. Touka 3axJieObIBaHHS U
OpBI3royHOC.

32. [Tone cKOpOCTei KHUIKOCTH B ammapare. Bpemst mpeObIBaHHUS YacTHUI] )KUAKOCTH B anmapare u
BBIXOJIHbIE KPUBbIE (KPUBBIE OTKIHMKA).

33. Bpewmst npeObIBaHMS YacTHI] B amiaparax UAeaTbHOTO BHITECHEHUS, UICATBHOTO CMEIICHHUS U
CMEIIaHHOTO THIIA.

34. 3aBHCHMOCTH KOHIIEHTpAIlMM WHIMKATOpa OT BPEMEHHM IpeOBbIBaHWS YACTHI[ B araparax
UJCAIBHOTO CMELIEHUS.

35. 3aBUCHMOCTH KOHIICHTPAllMU HMHIUKATOpa OT BPEMEHM NpPEOBIBAaHUS YACTHIl B PEaJbHBIX
amnmaparax.

36. Sueeunas MoJIeNb peATbHON CTPYKTYPHI TOTOKA.

37. Auddy3nonHas MoJenb pealbHOW CTPYKTYpPHI MOTOKA.

38. Knnaccudukarnus u OCHOBHBIE TTapaMeTPhl HACOCOB.

39. Hanop 1 BbIcOTa BcachlBaHUS HAacoca.

40. 3mMepeHne TOTHOTO Haropa Hacoca

41. KaBuTalmoHHbIE M HUHEPLIUOHHBIE TOTEPH.

42, TIpyHIUT TEHCTBHS IEHTPOOESIKHBIX HACOCOB.

43. OcHOBHOE ypaBHEHHE IEHTPOOESKHBIX MAILINH Dijepa.

44. ]JleficTBUTENBHBIN HAIIOP U MIPOU3BOJUTENLHOCTD LIEHTPOOEIKHOTO HAacoca.

45. 3aKOHBI POMOPIIMOHAIEHOCTH U XapaKTEePUCTUKH LEHTPOOEKHBIX HACOCOB.

46. PaboTa HaCOCOB Ha CETh M COBMECTHAs pabOTa HACOCOB.

47. IlpyHUIMI OEMCTBUSI U TUIIBI TOPLIHEBBIX HACOCOB.

48. TIpon3BOANTEBHOCT TIOPITHEBBIX HACOCOB M KOdPPHUIHMEHT mogaun (00bEeMHBIN K.11.11.).

49. ITogaya MOPIIHEBBIX HACOCOB U CIIOCOOBI YIYYIICHHUS €€ pABHOMEPHOCTH.

50. UupukartopHas nuarpamMma HacOCOB IMPOCTOro AeUcTBUs. MHaIuKaTOpHAsT MOITHOCT.

51. CrenmanbHble IEHTPOOEKHBIE U MTOPIIHEBBIE HACOCHI.

52. PoTaninoHHBIE HACOCHI: IIECTEPEHYATHIE, IUIACTUHYATHIE BUHTOBBIE.

53. OceBble ¥ BUXPEBbIE HACOCHI.
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54. CrpyiiHble HacOCHI, Ta3-Mu(PTel 1 MOHTEKIO.

55. CpaBHeHHE 1 00J1aCTH MPUMEHEHHSI HACOCOB Pa3IUMYHBIX THIIOB.

56. Crenenp cxxaTusi, KJIacCH(PUKAIMA U XapaKTEPUCTHKH IPOLIECCOB CXKATUS KOMIIPECCOPHBIX
MaIlIHH.

57. K.II.I. KOMIIPECCOPHBIX MAILUH.

58. Turbl MOPUTHEBBIX KOMIIPECCOPOB.

59. HWupukatopHas JauarpamMma OJHOCTYIIEHYAaTOTO IIOPIIHEBOIO KoMIipeccopa. MepTBoe
MIPOCTPAHCTBO.

60. Teopernueckas ¥ IEHCTBUTENbHAS IPOU3BOIUTEILHOCTD, KOAPPHUIIMEHT MOIaUH.

61. [IpenenbHas CTENEHb CKATHUA.

62. CxeMbl MHOI'OCTYIIEHYATOI'O CXKaTHsl, €r0 UHAMKATOPHAS U SHTPONUITHAS TUarpaMMBl.

63. IlopuiHeBblie U IEHTPOOEKHBIE BEHTUIISTOPHL, Ta30,IyBKU U KOMIIPECCOPHI

64. PoTopHbIE KOMIIPECCOPHBIE MAIINHBI.

65. Bupl 1 XapakTepUCTUKN BaKyyM-HacOCOB.

66. CpaBHeHHE U 001aCTH IPUMEHEHHUSI KOMIIPECCOPHBIX MAIINH Pa3IMYHbIX THUIIOB.

67. dusnueckas MOJIeTb EpeMEIINBaHNs U KPUTEPHATLHOE YpaBHEHUE TIpoliecca.

68. MoauduuupoBaHHbIe KPUTEPUU, KPUTEPUN MOIIHOCTH M KPUTEPUATIbHBIC YPABHEHUSI.

69. Kiaccupukanus Memanok IO TUIY CO3JaBA€MOro MOTOKa KHAKOCTH. KoHcTpykuuu
JIOTIaCTHBIX MEIAaJOK.

70. IlponeniepHbie U TypOHMHHbBIE MEILIATIKH.

71. CnenuanbHble (OGapabaHHbIE, TUCKOBbIE U BUOPALIMOHHBIE) MEILIAJIKY.

72. TlepemeninBaHue CKaThIM Ta30M U CXE€Ma pacyeTa MHEBMAaTUYECKUX MEIIaIOK.

3auet (6 cemecTp) IPOBOAMUTCA B YCTHOM (110 OuUiieTam) Uiy NTUCbMEHHOU (hopme 1Mo BceMy
MaTepuanty u3ydaeMoro B 6 cemectpe kypca «lIporeccs! u anmapatsl 6norexHomoruu 1

bunet cogepxkuT 2 Bompoca U3 pa3HbIX TEM Kypca.

BUWJIETHI JUISI 3SAUYETA C OHEHKOU

Buier Ne 1
1. CrniocoObl epeHoca Tersia U IPUHIUIBI pacueTa TeII00OMEHHBIX aniapaTos.
2. Temnootnaua npyu KUMEHUN KUIKOCTH.
Bujer Ne 2
1. TennoBble GanaHCHI.
2. OcHOBHOE ypaBHEHHE TEILJIONEPENAYH ISl TNIOCKOU CTEHKH.
Buaer Ne 3
1. OcHOBHOE ypaBHEHHE TEILIONEPENAYN U TEMIIEPATYPHBIM IPaIUEHT.
2. CBs13b KO GUIIMEHTOB TEIUIONEPEIAUYH U TETUIOOTJAuH.
Buier Ne 4
1. 3aKOH TEIIONpPOBOAHOCTH Dyphe.
2. OcCHOBHOE ypaBHEHHE TEILIONEPENAYM IS IMJIMHAPUIECKON CTEHKH.
Buaer Ne 5
1. JuddepennunanbHoe ypaBHEHHE TEIIONPOBOAHOCTH (ypaBHEeHUE Dyphe).
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2. Buinl B3aMMHOIO ABMXKEHUS TEIIOHOCUTEIICH.

Buier Ne 6
1. TennonpoBOAHOCTB IIJIOCKOM CTEHKHU.
2. Temmonepenaya u cpeasss pa3HOCTh TEMIIEPATYpP NPU NPAMOTOKE TEIJIOHOCUTEIEH.
Buaer Ne 7
1. TemmonpoBoIHOCTh HUIMHAPUIECKON CTEHKH.
2. CpenHsist pa3HOCTb TEMIIEPATYP IIPU MPOTUBOTOKE, CMEIAHHOM U IIEPEKPECTHOM TOKE.
Buier Ne 8
1. dusnueckas MOIeTIh KOHBEKTUBHOTO TETNIOOOMEHA.
2. Br100p B3auMHOI0 HanpaBiIeHUs IBUKEHUS TEIJIOHOCUTEIIEH.
Buier Ne 9
1. 3akoH Terioornaun HeroToHa.
2. TpeboBaHust K HArpeBarOIIUM U OXJIAXKJAIOLIUM areHTaMm.
Buier Ne 10
1 JuddepennnansHoe ypaBHEHHE KOHBEKTUBHOTO TerioooMeHa (ypaBHenue dypobe-
Kupxroda).
2. Harpesatoiiiue areHTsl B TEIUIOBBIX IIpOLiEccax.
Buier Ne 11
1. TemoBoe nmogo6ue rpannyHbIX yenoBuid. Kpurepuit Hyccenbra.
2. OxJaxJaroIye areHThl 1 KOHAEHCalus apoB.
buaer Ne 12
1. Kpurepun ®@ypse, [lexie u [lpanris.
2. Konctpykuuu TpyO4aThIxX TEII000MEHHUKOB.
Buaer Ne 13
1. O6mue kpuTepuanbHble ypaBHeHHs Termnootaaun. Kpurepun Apxumena u I'pacroda.
2. VY CTpoiCcTBO 3MEEBUKOBBIX U TUIACTHHYATHIX TEMJI00OMEHHHUKOB.
buier Ne 14
1. KputepunanbHble ypaBHEHUS TEIUIOOTAAuH MPH IBMKEHUU TEIUIOHOCUTENS BHYTPU TPYO.
2. OpeOpenHsble, criupalibHble TEMI000MEHHUKH U yCTPOUCTBA AJ11 000TpeBa U OXJIaXACHUS
anmnaparos.
Bbuiaer Ne 15
1. KpurepuanbHble ypaBHEHUS TEIUIOOTAAYH NP JIBHKEHUH TEIUIOHOCUTENSI CHAPYXU TPYO.
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2. Pacuer TpyOUaThIX TEMII00OMEHHBIX alapaToB.

Bujaer Ne 16

1. TemnooTnava B anmaparax ¢ MEXaHHYECKUM TIEPEMEIINBAHNEM.
2. Cxema pacuera 3MEeBUKOBBIX TEIUIOOOMEHHBIX arIapaTosB.

Buaer Ne 17
1. TermnooTaaya npu ABUKEHUU TEIUIOHOCUTENECH B KaHaIaX IJIACTUHYATHIX
TEII000MEHHUKOB U MPU IUICHOYHOM TEUEHUHU.
2. [IpuHuuMIB pacueTa MIaCTUHYATHIX TETIO0OOMEHHUKOB.
Buer Ne 18
1. TemnooTaaya B yCIOBUSIX €CTECTBEHHOW KOHBEKIIMH.
2. Pacyet nmoBepXHOCTHBIX KOHICHCATOPOB.
Buaer Ne 19
1. Ternnmootraayua B ciiy4asx pa3JIMyHbIX BUAOB KOHACHCALIUHU Tapa.
2. Cxema pacyera TEIUIOBBIX allapaToB cMemeHus (0apoMETpHUYECKOTO KOHIEHCATOPa).
Buier Ne 20
2. TennonpoBOAHOCTH MIIOCKOM CTEHKHU.
2. Tennonepenaya u cpeHss pa3HOCTh TEMIEPATYP IPH MPAMOTOKE TEMJIOHOCUTENEH.
Buier Ne 21
2. TennonpoBoAHOCTh HUIUHAPUYECKONW CTEHKH.
2. Cpennsis pa3HOCTh TEMITEpaTyp MPH MPOTUBOTOKE, CMEIIAHHOM U MIEPEKPECTHOM TOKE.
Buser Ne 22
2. ®duznyeckas MOJeNIb KOHBEKTUBHOTO TEIIIOOOMEHA.
2. Br160p B3auMHOTO HaINpaBICHUS IBUKEHUS TETIJIOHOCUTENEH.
Buier Ne 23
2. 3akoH TemooTAaun HeroToHa.
2. TpebGoBaHUs K HATPEBAOIINM U OXJIAK/IAIOIINM areHTaM.
Bujer Ne 24
2 JuddepennmranbHoe ypaBHEHHE KOHBEKTUBHOTO TerioooMeHa (ypaBHeHue dypobe-
Kupxroga).
2. Harpegaroiye areHThI B TEIIOBBIX MTPOIIECCaXx.
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IlepeyeHb BONPOCOB /11l MOATOTOBKH K 3a4eTy (6 ceMecTp)
(IIK-4: UTTK-4.1, UTTK- 4.2, UTTK-4.3):

1. Crioco0plI epeHoca Teria U MPUHIUIIBL pacyeTa TeI000MEHHBIX alllapaToB.

2. TemnoBsie 6anaHCHI.

3. OcCHOBHOE ypaBHEHHE TEILIONEPENaYl U TEMIIEPATYPHBIM IPaIUEHT.

4, 3aKoH TerionpoBoiHOCTH Dypre.

o. JuddepennunanbHoe ypaBHEHHE TEILIONPOBOAHOCTH (ypaBHEHHE Dyphe).

6. TermnonpoBoIHOCTD MIOCKON CTEHKH.

1. TennonpoBoAHOCTh HUIUHAPUYECKON CTEHKH.

8. duznyeckas MOJENIb KOHBEKTUBHOT'O TEIIOOOMEHA.

9. 3akoH Termootaaun HeroToHa.

10. JuddepennmranbHoe ypaBHEHHE KOHBEKTUBHOTO TerioooMeHa (ypaBHeHue Dypbe-
Kupxroga).

11. TennoBoe nmonobue rpannyHbIx yenoBuid. Kputepuit Hyccenbra.

12. Kpurepun @ypse, Ilexie u [Ipanaris.

13. O6mue kpuTepuanbHble ypaBHeHHs TernooTaaun. Kpurepun Apxumena u I'pacroda.
14.  KpurepuanbHble ypaBHEHUS TEILUIOOTAAUU IPU ABUKEHUH TEIUIOHOCUTENSI BHYTPU TPYO.
15.  KpurepuanbHbie ypaBHEHUS TEIIOOTAAUN IPU JBUKECHUH TEIUIOHOCUTENSI CHAPYKU TPYO.
16. Temnoornaua B annapatax ¢ MEXaHUYECKUM IEPEMELIMBAHUEM.

17. Tennootnaya npu IBMKEHUH TEIUIOHOCUTENIEH B KaHaNaX MJIaCTHHYATBIX

TEIJI000MEHHUKOB U IIpU IMJICHOYHOM TCUCHHU.

18.  TemnooTtaaya B yCIOBHUSAX €CTECTBEHHOM KOHBEKIUH.

19.  Temmootnaya B cirydasix pa3jIMYHBIX BUIOB KOHJICHCAILIUH T1apa.

20.  Temnootnaua npu KUIMEHUU KUAKOCTH.

21. OcHOBHOE ypaBHEHHE TEILIONEPeIayH JIIsl INIOCKOW CTEHKHU.

22. CBs13b K03 GUIMEHTOB TEIIONEpeaun U TeIUIO0TAAYH.

23. OcHOBHOE ypaBHEHHE TEILIONEePEIaYM IS [FTHHAPUICCKON CTCHKH.

24.  Bwujbl B3aMMHOT'O JBM)KEHUS TEIJIOHOCUTENEH.

25.  Temmonepenaya u cpeaHssi pa3HOCTh TEMIEPATYp MPH MPSIMOTOKE TETNIOHOCHTEIIEH.
26.  Cpennsst pa3HOCTh TEMIEPATYp MPH MPOTUBOTOKE, CMEILIAHHOM U MIEPEKPECTHOM TOKE.
27. Br160p B3auMHOTr0 HarpaBiIeHUs JBUKEHUS TEIIJIOHOCUTENEH.

28.  TpeOoBaHMs K HArpeBAIOLIUM U OXJIAXK/IAIOLINM areHTaM.

29.  Harpesaromnye areHTsl B TEIJIOBBIX MPOIIeccax.

30.  Oxnaxaarolye areHThl U KOHJEHCAIUS M1apoB.

31. KoHncTpykunu TpyOuaThIX TEMIIO0OMEHHUKOB.

32.  YcTpoicTBO 3MEEBUKOBBIX U MJIACTUHYATHIX TEINIOOOMEHHUKOB.

33.  OpeOpenHble, ciupalibHBIE TETTIOOOMEHHUKH U YCTPOICTBA st 000TpeBa M OXJIaKIACHUS
anrmaparos.

34. Pacyer TpyO4aThIX TEIII0OOOMEHHBIX aNapaToB.

35.  (Cxema pacueTa 3MEEBUKOBBIX TEIJIO0OMEHHBIX amaparos.

36.  IlpuHIMITEI pacyeTa IUIACTHHYATHIX TETNIOOOMEHHHUKOB.

37.  Pacuer moBEpXHOCTHBIX KOHJIEHCATOPOB.

38.  (Cxema pacuera TEIUIOBBIX almapaToB cMemeHus (0apoMeTpUIECKOTO KOHIEHCATOPA).
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