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Hepeueub Komnemeuuuﬁ u uuouKamopoe 00CmUIICeHUA Komnemenuuﬁ
C yKazanuem smanoe d)opmupoeanuﬂ 6 npoyecce oceoernus 0ucuunﬂunbt

Komnerenuus:

IIK-1 - Crioco6eH MpoBOUTh pacuyeTbl 00BEKTOB TEINIO3HEPIETUKH 110 TUIIOBBIM METOAMKAM,
MPOEKTUPOBATh TEXHOJIOTHYECKOE 000pYIOBaHME U CXEM MX Pa3MEUIeHUs Ha 00bEKTE MPOSKTHPOBa-
HUS.

[1K-1.1 - 3Haer Ha3HaueHHWe, KIACCU(PUKAIMIO CUCTEM TEIUIOCHAOXKEHUS M TOTpeOHuTesnen
TEIUIOTHI U METO/bI PacyeTa PacXo0B TEIUIOTHl NOTPEOUTENEH, TMAPABINYECKOr0 IPOYHOCTHOIO pac-
4eTa IEMEHTOB TEIUIOBBIX U I1APOBBIX CETEH.

[1K-1.2 - YMeer ucnonp30BaTh THIIOBbIE METOJIMKU pacueTa OOBEKTOB TEMJIOIHEPIeTUKU U
OIIPEJICJICHUS CXEM UX Pa3MEILEHHs Ha OOBEKTE.

[1K-1.3 - Bnageer mMeTogamMu MPOEKTUPOBAHUS OCHOBHOI'O M BCIIOMOTaTeIbHOI0 00OpyHOBa-
HUS CUCTEM TEIUIOCHA0KEHUS U 00BEKTOB TEIJIOIHEPT€TUKH.

IIK-2 - CniocobeH npoBecTH MpeABAPUTEIBHOE TEXHUKO-IKOHOMHYECKOEe 000CHOBAHUE TPO-
eKTHBIX Pa3pabOTOK SHEPrOOOBHEKTOB MO CTAHJAPTHBIM METOIUKAM.

[1K-2.1 - 3HaeT HOPMATUBHBIE METOMABI MPEABAPUTEIHLHOTO TEXHUKO-IKOHOMHUYECKOT0 000C-
HOBAHUS POEKTHBIX Pa3pabOTOK HIHEPrOOOBEKTOB.

[IK-2.2 - VYmeer UCHOIL30BaaTh CTAaHIAPTHBIC METOIUKU TIPEABAPHUTEIHHOIO TEXHUKO-
HKOHOMHUYECKOr0 000CHOBaHUS MIPOEKTHBIX Pa3pabOTOK IHEProOOBHEKTOB.

[1K-2.3 - Bmageer mpuemMaMu MpeIBapUTEIBHOTO TEXHUKO-3KOHOMHUYECKOTO O0OOCHOBAHHS
IIPOEKTHBIX Pa3pabOTOK SHEPrOOOHEKTOB.

IIK-3 - Crioco0OeH opraHu30BaTh METPOJIOTHICCKOE 00SCIICUCHNE TEXHOIOTHICCKUX TPOIeC-
COB, TOTOB K pab0oTaM 10 OCBOEHUIO U JOBOAKE TEXHOJIOTHYECKUX MPOLIECCOB.

[1K-3.1 - 3HaeT u3MupHUTENbHBIE PHOOPHI, UCTIOIB3yeMbIe TIPHU MPOU3BOACTBE U TPAHCIIOP-
TUPOBKHU TEIIJIOBOH U 3JIEKTPUUYECKON SHEPTUU.

[1K-3.2 - YMeer opraHu3oBaTh METPOJIOTHYECKOE OOecrieueHHe TEXHOJOTHUECKUX MpPOoIec-
COB, TOTOB K pab0OTaM 110 OCBOEHUIO M JOBOJKE TEXHOJIOTHYECKUX MPOLIECCOB.

[1K-3.3 - Bmageer MeromaMu METPOJOTHYECKOTO OOECTeUeHUsT MPHUOOPOB, HCIOIB3YEMBIX
IIPU IPOM3BOJICTBE U TPAHCIIOPTUPOBKU TETJIOBOM U AJIEKTPUUECKON IHEPTUH.

Huouxamopot Dmanwt hopmuposanus é npoyecce Haumenosanue

docmusicenus 0C80€eHUS OUCUUNTIUHDL oueHOUNO020

Komnemenuyuu Jexyuu Hpaxkmuueckue cpeocmea

3aHaAmMuUA

[IK-1.1 Temovt 1 ... 4 Temovt 1 ... 4 Kommnoksuym, KI1, CIITM, Dk3
[1K-1.2 Temw 1 ...4 Temu 1...4 Kommnoxksuym, KII, CIITM, Dk3
I1K-1.3 Temwn 1...4 Temun 1...4 Kommnoksuym, KII, CIITM, Ok3
[1IK-2.1 Temor 1 ... 4 Temot 1 ... 4 Kommnoksuym, KII, CITTM, Dk3
[1K-2.2 Temut 1 ... 4 Temot 1 ... 4 Kommnoksuym, KII, CITTM, Dk3
I1K-2.3 Temwn 1...4 Temn 1...4 Kommnoxksuym, KII, CIITM, Dk3
I1K-3.1 Temwn 1...4 Temun 1...4 Kommnoksuym, KII, CIITM, Ok3
[1K-3.2 Temor 1 ... 4 Temot 1 ... 4 Kommnoksuym, KII, CITTM, Dk3
I1K-3.3 Temot 1 ... 4 Temot 1 ... 4 Kommnoksuym, KII, CITTM, Dk3

KII — kypcoBoi1 poexT;
CIITM — camocTodaTeNnbHas NpopadoTKa TEOPETHUECKOro MaTepraa



Hepeltenb OUEHOYHbIX cpedcme no Oucuunﬂune

Ouyenounvle cpeocmea Kon-¢60 Min, éannoe Max, 6annoe
(6azoewtii yposens) | (nosvluieHHbLIL YPOGEHD)
Konnoxeuym 4 20 32
CIITM 4 8 16
Konumponvnas paboma 1 8 12
Ix3amen 1 24 40
Hmozo: 60 100
Ouyenounvle cpeocmea Kon-¢60 Min, oannoe Max, 6annoe

(6azoewlii ypoeens) | (nosvluieHHBLIL YPOGEHD)

Kypcosoit npoexm

1 60 100

IlIkana oyenueanus

Hu¢g- | Beipa- | Ciao- | Kpurepun OneHKH HHIMKATOPOB JA0CTHKEHHsI PH opMe KOHTPOJIs:
POBOe | sKeHUe B | BeCHOe

BbIpa- | 0ajjiax: | BbIpa- IK3aMEeH

JKeHue JKeHue

5 87 - 100 | Oriny- | OnieHKa «OTJIMYHO» BBICTABJISICTCS CTYACHTY, €CIIM TEOPETHYECKOE COJIEp-
HO (3a- |’KaHUE Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOOEIIOB; HCYEPIBIBAOIIE, MTOCTIe-
YTEHO) |IOBaTEIbHO, YETKO W JIOTUYECKH CTPOMHO H3JIaracT MaTepHai; CBOOOIHO

CHpaBisgeTcsl ¢ 3aadyaMH, BONPOCAMH WM APYTMMU BUAaMHU TPUMCHEHHS
3HAHMH; MCIOJIB3YET B OTBETE JOTOJHHUTEIBHBIA MaTepHal Bce MPEIyCMOT-
pEHHBIE IPOTPaMMOI1 3aJaHUsI BBIITOJHEHBI, KAYECTBO X BBIIOJIHEHHS Olle-
HEHO YHUCJIOM 0aJUIOB, OJM3KHM K MAaKCHMAaJIbHOMY; aHAIIM3UPYET MOJIyUCH-
HBIE pe3yJIbTaThl; MPOSBISIET CAMOCTOSATENLHOCTh TPU BHIMIOJIHEHUN 3a]1a-
HUU

4 74 -86 |Xopomo| OrmeHKa «XOpOIIO» BBICTABISETCS CTYACHTY, €CIIH TEOPETUIECKOE COIep-

(3auTe- | JaHME Kypca OCBOCHO MOJHOCTHIO, HEOOXOAUMBIC TIPAKTHYECKHIE KOMITE-
HO) | TEHIMH B OCHOBHOM C(HOPMHPOBaHBI, BCE PETYCMOTPEHHBIE IPOrPaMMOi
00y4eHHs1 yueOHBIE 3a/JaHUs BHIITOJHEHBI, KAYeCTBO UX BBIIIOJIHEHHUS IOCTA-
TOYHO BbIcOKOe. CTYJIeHT TBEP/IO 3HAET MaTepHall, IPaMOTHO U IO CyIIe-
CTBY H3JIaraeT ero, He JIOMycKasl CyIIeCTBEHHBIX HETOYHOCTE! B OTBETE Ha
BOITPOC.

3 60 -73 Vno- | OueHka «yJOBIETBOPUTENBHO) BBICTABISIETCA CTYIEHTY, €CIIH TEOpEeTHYIE-
BJIETBO- | CKOE COJIepKaHue Kypca OCBOSHO YaCTHYHO, HO MPOOENbl He HOCST CyIlie-
pUTENb- | CTBEHHOTO XapakTepa, OONBIIHHCTBO MPETyCMOTPEHHBIX IPOrPaMMOi 3a-
HO (3a- | ZaHWii BBITIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, TIPH OTBETE HA ITOCTABJICH-
YTEHO) | HBIH BOIIPOC CTYJCHT JIOIMyCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBHIIbHbBIE

(bOpMYJIMPOBKH, HAOIONAIOTCS HAPYIICHHS JIOTHIECKOW TIOCIIeI0BATEIb-
HOCTH B W3JI0KEHUH [TPOTPaMMHOI0 MaTepuaa.

2 Hwxe 60 | Heyno- |Onenka «HeyIOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIM OH He
BJICTBO- 3HAET 3HAYMTENBHOW YacTH MPOTPaMMHOTO MaTepHaia, JOIyCKaeT Cylile-
pUTENb- |CTBEHHBIC OIMOKH, HEYBEPEHHO, C OOJILIIMMU 3aTPYIHEHUSMU BBIITOIHSET

HO |OpakTH4ecKkue paboTbl, HEOOXOIUMBIE NPAKTHYECKHE KOMIIETCHIHUH He
chopMHPOBaHBI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX NMPOrpaMMoil 00yueHHs
yueOHBIX 33/IaHUI HE BBIMOIIHEHO, KAYECTBO MX BBITOJHEHHUS OLIEHEHO YHC-
J10M 6aJJ10B, OJM3KUM K MUHUMAJIBHOMY




KpaTKaﬂ XAPaAKTEPUCTUKA OLICHOYHBLIX CPEACTB

n/n

Haumenosanue
OUEHOUHO020 Cpeo-
cmea

Kpamkasa xapakmepucmuka oyeHouno20 cpeocmea

Ilpeocmaenenue
OUEHOUH020 cpeo-
cmea 6 ghonoe

[IpakTrueckoe
3aHsTHE

B xojne mpakTuueckux padoT CTYIASHTHI OBIIAJCBAIOT
YMEHHSIMH T0JIb30BaThCs padOTaTh C HOPMATUBHBIMU
JOKYMEHTaMHU W WHCTPYKTHUBHBIMH MaTepuaIamH,
CIIPaBOYHUKAMH, COCTaBISTh TEXHHYECKYIO JOKY-
MEHTAIINIO; BBIMOJIHATh YEPTEKH, CXEMBI, TaOIUIIBI,
peliaTh pa3HoOro poja 3afauu, JeNaTh BBIUMCICHHUS,
ONpENENsATh XAPAKTEPUCTUKH PA3IMYHBIX BEIIECTB,
00BeKTOB, sBIeHUN. Llenp mpakTUYECKUX 3aHATUN
3aKJIIOYACTCS. B BBIPAOOTKE Yy CTYICHTOB HABHIKOB
NPUMEHEHUS TOJYYCHHBIX 3HAHUW [UJIS pelleHus
IIPAKTUYECKUX 3a/lad B INPOILIECCE COBMECTHOM Jes-
TEIHHOCTH C NMPENOJaBaATEIISIMU.

Tembl IpakTUYECKUX
3aHATUN; KOHTPOJIb-

HBIE BOIIPOCHI U 3a]a-
HUs 110 TEME MPAKTH-
YECKOI'0 3aHATHS, BO-
IIPOCHI KOJUIOKBHYMa

Komnoxksnym

CpencTBO KOHTPOJIS YCBOSHUSI y4eOHOTO Marepuaia
TEMBI, pa3jelia WM Pa3aeoB JTUCIUILUIMHBI, OpraHu-
30BaHHOE Kak y4eOHOe 3aHsITHE B BHJIE coOecenoBa-
HUS TIPETOAABATENS C 00YYAOIUMUCS.

Bompocs! 1o Te-
Mam/paszzienam Juc-
LUTIIMHBI

KonTposnbhas
pabora

CpeacTBO MpPOBEPKU YMEHUH NPUMEHSTH MOTY4EH-
HbIE 3HAHUSA JUIS PEIIEHUs 3a1a4 OIPEIEICHHOTIO TH-
11a 110 TEME WX pa3zieny.

KommnekT KoHTpoJIb-
HBIX 3a/IaHHM 110 Ba-
pUaHTam

KypcoBoii mpoekT

KoHeuHbIil NOpOayKT, MOJIy4yaeMblii B peE3yJbTarTe
TJIAHUPOBAHUST M BBIMOJTHEHUS! KOMIUJIEKCAa y4eOHBIX
U UCCJEN0BATENbCKUX 3aaHui. [103BoNseT OLIEHUTH
YMEHMSI O00y4aroUIMXcs CaMOCTOATEIbHO KOHCTPYH-
pOBaTh CBOM 3HAHUS B MPOLECCE PEIICHUS TpaKTUye-
CKHX 3a7a4 U MpoOJieM, OPUEHTUPOBATHCS B UHDOP-
MaIMOHHOM TPOCTPAHCTBE M YPOBEHb C(HOPMHUPO-
BAHHOCTH  QHAJIMTHYECKUX,  HUCCIEI0BATEIbCKUX
HAaBBIKOB, HABBIKOB IMPAKTUYECKOTO M TBOPUYECKOTO
MBIIUTIEHNUS. MOXET BBITIOJHATHCS B WHIWBHIYaTh-
HOM TOPSIIKE UK TPYIIION 00yJaroImuxcsl.

TeMbl rpynnoBbIX UIIH
VH/IMBUIYATbHBIX
IIPOEKTOB




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HuxHexaMCKkuii XMMUKO-TEXHOJIOTHYECKUM HHCTUTYT ((pusuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATEIILCKUN TEXHOJIOTHYECKUI YHUBEPCUTET»

Daxynvmem: UHGOpMAYUOHHBIX MEXHOIO0UT

Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusmuil

Y4eOHbIM M1aHOM 10 HarpasieHuto nmoArotoBku 13.03.01 «TemmodHepreTuka U TeMI0TEXHHU-
Ka» JiUIs 00yJaromuxcsi MpeayCMOTPEHO MPOBEACHUE MPAKTUUYECKUX 3aHATUH 1o aucuuminae «llo-
TpEOUTENH TEIUIOTH» B 00beMe 36 yacoB. OOydarOIIMMCs MPEIaraloTcsi pa3HOypOBHEBBIC 3a1a9u U
3a/1aHKs] PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIFOIIME OIIEHUBATH U JUArHOCTUPOBATh YMEHUSI CUHTE-
3UpOBaTh, aHAIM3UPOBATh, 0000IaTh (HAKTUUECKUN U TEOPETUUYECKUN MaTepual ¢ GopMyIupOBaHHU-
€M KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM IMPUYNHHO-CIIC/ICTBEHHBIX CBS3EH.

[lenu npakTHYECKUX 3aHATHIM:

1) yrayOseHue u 3aKpeIiCHUEe TEOPETUUSCKUX 3HAHUIA, TOMYUYCHHBIX CTYICHTAMH Ha JICKIIUY;

2) Hay4YHTBCS IPOM3BECTH PaCcUYEThl FHEPreTUUECKOro Oananca npeanpustiii u 00bekToB KKX ;
3) mpuOOpecTH HAaBBIKM pacyera TEIUIOBOTO MOTPEOJICHHS MPEANPHATHH I TEXHOJIOTHUSCKHX
HYJ1, OTOIJICHUSI, BEHTUJISILIMK U TOPSYEro BOJIOCHAOKEHMS;

4) HaAy4UTBHCS MTPOBECTU TUIPABINYCCKHUE PACUCTHI TEIJIOBBIX CETEH;

5) nmpuoOpecTH HaBBIKU MPOBEICHUS TEIUIOBBIX U MIPOYHOCTHBIX PACUSTOB TEIIOBBIX CETCH.

3aganue 1: JHepreTnyeckue 0ajaaHChl MPeINPUSITHH
1) Mertoabl MaTepUaIbLHOTO OAIaHCOB,
2) SHEpreTH4ecKoro OaiaHcoB,
3) IKcepreTuyeckoro OanaHcoB.

3amanne 2: CucTeMbl TEILIOCHAOKEeHHS
1) H3ydeHue cXeM TEeIIOAICKTPOIICHTPAJICH.
2) BonsHble U TapoBbIE CUCTEMBI TETIIOCHAOKEHHUS.

3ananme 3: OCHOBBI THAPABINYECKOr0 pacyera
1) TIpumepbl r’HIPaBIMYECKOTO PacyeTa BOASHBIX TEIJIOBBIX CETEH.
2) T'mapaBnuueckuil pacueT napo- U KOHJAEHCATONPOBOOB.

3aganue 4: TenJioBoil 1 NPOYHOCTHOM pacyeT JIEMEHTOB CETH
1) PacyeTs! TEIUIOBBIX MOTEPH TEILUIONPOBO/IOB U Ma/ICHHUS TEMIIEPATYPHI.
2) Pacuer TennonpoBoI0B ¥ ONIOp Ha Pa3JIUYHbIE HArpy3KH.
3) Pacuer xomneHcaTopos.
4)

Kpurtepnu onleHKH NpaKTUYeCKUX 3aHATHH

[Tocne mpoBeaeHUS MPAKTUUECKUX 3aHATUHN MO KaX/10i TeMe (3a/aH1I0) IPOBOJUTCS TECTUPOBA-
HUE KaXJ0ro oOydarolerocs B BHJE NMPOBENCHMS KOJUIOKBHYMa. YyalleMycs 3aJal0Tcs HECKOJIBKO
BOIIPOCOB M3 CIIMCKA BOIPOCOB KOJUIOKBUYMOB. B 3aBHCHMOCTH OT ypOBHSI OCBOEHHOCTH T€MbI 00Y-
YAOIIEMYCsl CTaBUTCSL 000OIIEHHAs OIIEHKA 32 TeMY IMPAaKTUYECKOTO 3aHATHS M KOJUIOKBUYMA 10 3TOH
TEME.



MuHuCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKU HHCTUTYT ((puiuai)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTHYECKUI YHUBEPCUTET»

Daxynremem: HUHpopmayuonuvix mexronouil

Kadgheopa: anekmpomexnuxu u snepeoobecneuenus npeonpuamuii

Hanpasnenue noarorosku: 13.03.01 «TennosHepreTnka U TEIUIOTEXHUKA
[Tpoduins: «IHEproodecrneueHue NpeaIPUATHI

Bonpocekl TecToB (KOJUIOKBUYMOB)
JJI51 TIPOBEPKU MPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUM CTY1eHTOB
o nucruiuinHe «[loTpeduTenu TernoThy

Komnoksuym Nel.
IIpombllieHHbIe TOTPeOUTEIN TOIUIMBHO-IHEPreTHYECKUX pecypcoB

1. KakoBa cTpykTypa sHEpronoTpeOiaeHus 0Tpaciaei MpOMbIIIIIEHHOCTH?

2. Yo noka3plBaOT IpaUKH TEIUIOBBIX HAIPY30K MPOMBIIIJICHHOTO NPEAPUATHS?

3. Kakue BTOpUYHBIC YHEPTETHUECKUE PECYPChl BO3HUKAIOT B HE(PTEXUMHUECKUX U HedTenepepa-
0aThIBAIOLINX IPOU3BOJICTBAX?

4. Kakue 0coO€HHOCTH MCIIOJIb30BAaHUS TEIUIOTHI IIPU ITPOU3BOJICTBE 3TUIIEHA?

5. Kakue 0coOeHHOCTH UCTI0JIb30BAaHUS TEIUIOTHI TP IPOU3BOACTBE MPONUIeHa?

6. OcobeHHOCTH TPOU3BO/ICTBA U30TIPEHA.

7. Temnnoucnosnb30BaHUE IPU JETHAPHUPOBAHUN H30aMHUIICHOB.

8. Kak cTpositcs MmarepuanbHble OanaHChl NPeaIpUsTUi?

9. Kaxk cTpostcs sHepreTruueckue 0anaHchl IpeAnpUsITHIA?

10. Kak cTposiTcs sKcepreTudeckne OaJaHchl MpeapusITHii?

11. Kak npousBoauTcs aHaau3 MOTpeOIeHHs SHEPIUU B CHCTEMax TeIIOCHAOKeHHs?

Konmoksrym Ne2.
Cucrembl pacnpejejieHUs! TENJIOTbI

1. KakoBa CTpyKTypa CUCTEM TEMJIOCHA0KEHNUS MPEANPUATHIA?

2. Yem otanuaeTcs KOMOMHUpPOBaHHAs BBIPAOOTKA TEMJIOBOM M 3JEKTPUUECKOM PHEPTrUU OT UX
pa3fesbHON BeIpabOTKU?

3. Ha3naueHue 1 CTpyKTypa TEIIOBBIX CETEH.

4. BonsiHbIE M TapOBbIE CUCTEMBI TETNIOCHAOKEHHMS.

5. Kakue criocoOsl perenepanyy TeIioThl B pa3IMYHbIX IPOU3BOACTBAX HEPTEXUMUN?

6. Kotisl yrunuzaTopsl HeTeXUMUYECKHX U HedTenepepadbaThIBaIOLINX POU3BOJICTB.

7. Onpenenenne pacxo/ia TOIUIMBA B KOMOMHUPOBAHHBIX CHUCTEMAX.

8. DkcIutyaTanus TemIoreHepUPYIOLINX YCTAaHOBOK.

Konnoksuym Ne3.
I'mapaBiandeckuii pe:kKUM CHCTEM TENJI0CHAOKEeHUs

1. 3amaun THAPABINYECKOTO pacyeTa TeTUIOBBIX CEeTEH.

2. OCHOBBI ¥ TIOPSAOK THAPABINYECKUX PACUETOB.

3. IIre30MeTpudecknii Tpag K ¥ HEHTPAITbHBIC TOYKH.

4. OcoOeHHOCTH THAPABIMYECKOTO pacyeTa MmaporpoBOOB.



5. OcobeHHOCTH THAPABINYECKOTO pacdyeTa KOHJCHCATOIIPOBO/IOB.

6. Be16op cxeMbl mpucoeIuHEeHNsT a00HEHTCKUX YCTAHOBOK K TETUIOBBIM CETSIM.
7. OnpeneneHune pacyeTHbIX PacXo/10B BOBI.

8. Be16op ceTeBbIX, HOJMUTOYHBIX U MOAKAYMBAIOIIUX HACOCOB.

9. I'mapaBnuyecKkre XapaKTePUCTHKH CUCTEMBI.

10. I'mapaBiarueckue pesKUMbI 3aKPBITHIX CUCTEM,

11. I'mppaBinueckas yCTOMYMBOCTb.

12. T'uapaBiaruecKkuii pesKuM OTKPBITBHIX CUCTEM.

13. I'mapaBarueckuii ynap B TEIIOBBIX CETSIX.

Komnnoksuym Ne4
TernoBoii M MPOYHOCTHOM pacyeT TEIJIOBOH ceTH

. Pacder TenioBbIX OTEph HA/I3EMHBIX TEIJIONIPOBOIOB.

. TeryioBBIE TOTEPH TEILIONPOBOJIOB MPU OECKaHAIBLHOU MPOKIIAIKE.
. TerioBe noTepu Mpu MPOKIAIKe TEIVIONPOBOAOB B KaHajax.

. Pacuer magenus reMreparypbl TEILTIOHOCUTEIS.

. [IpouHocTHO# pacuer TpyOOIIPOBOAOB.

. Pacder TeronpoBoAoB Ha BECOBBIE HATPY3KHU.

. Yewnusd, 1ecTBYIONINE Ha HEMOABUKHBIE OIIOPBI.

. Pacuer [1-00pa3HbIX KOMIIEHCATOPOB.

. CamokomnieHcalMs TEMIIEPATYPHBIX PaCIIuPEHUM.

10. Ycunus, neiicTByronye B 6eCKaHaIbHBIX TEIIOMPOBOJIOB.

O©CoOoO~NO O WDN P

KPUTEPUM OLIEHKH 3HAHU BO BPEMA
INPMEXKYTOYHOI'O KOHTPOJISA 3HAHUMU (TecToB)

B mpouecce usyuenus nucuuiuinibl «lloTpedurenu TemaoTh A8 IPOBEPKU YPOBHS OCBOCHUS
OCHOBHBIX pa3JeJI0B Kypca IIPELyCMOTPEHBI MEPBI IIPOMEKYTOUHOIO KOHTPOJIS 3HAHUM CTYIEHTOB B
BHJIE TECTUPOBAHMS BO BPEMS KOJUIOKBHUYMOB I10CJIE U3YYEHHsI COOTBETCTBYIOIIUX pasnenoB. Koito-
KBUYMBI (TECTUPOBaHME) MPOBOJUTCS BO BpeMs MpakTHUecKuX 3aHATUi. CTyaeHTHl 3apaHee MH)OP-
MHPYIOTCSL O MPEJACTOSIIEM TECTUPOBAHNUHM 32 JBE HEAEIN U MOJY4arOT CIUCOK BOIIPOCOB TECTUPOBA-
HUSL.

W3 Bcero cnmcka BOIPOCOB CTYAEHTY MpenoaBaTellb METOI0M CIIy4ailHOro BbIOOpa 3aJaeT TpH
Bonpoca. OTBETHI OLIEHUBAIOTCA 110 CUCTEME PEHTHHIOB U MOJIyuYeHHbIE OaJuibl 100aBISIOTCS K epco-
HAaJIbHBIM CEMECTPOBBIM PEUTUHIaM CTYZECHTA.
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OTBeTUTH HA BOMIPOCH U PEIIUTH 3a7a4y.
1. Ymo nonumarom noo meniocnabiceHuem.
2. Jlamb onpedenenue cucmemvbl MenioCHAOIHCEHUSL.
3. Hapucosamv cxemy cucmemvl yeHmpaiuzo8aHH020 MmenioCHadIHCeHUs.
4. B uem paziuyue MedHcOy YEHMPATUZOBAHHBIMU U  OCYSCHMPALUZ0BAHHBIMU — CUCTNEMAMU
meniochaboicenus?
5. B uem paznuuue mexncoy 3aKkpblmblMu U OMKPLIMbIMU CUCTIEMAMU MENJOCHADNCEHUs?
6. Knaccugpuxayus nompedbumeneti meniomol no pexircuMam menionompeoieHus.
1. Ilpusecmu popmynvl 0nsi onpedeneHus pacxo008 meniomvl (Menjiovlx NOMOK08) HA OMONIeHue,
BEHMUNAYUIO, 20psAUee B00OCHADICEHUEe C 00bACHEHUEM 8CEX BEIUUUH.
8. Pewums 3a0ayy.

Onpenenutb CyMMapHbIN pacueTHBIM pacxo] TEIUIOTHI HA TEXHOJIOTMYECKUE HYXK/IbI, OTOILIE-
Hue, BeHTwnuo u ' BC MsicokoMOnHaTa IPON3BOAMTEIHLHOCTRIO Pi=6,25T/4ac., eciu yienpHbINA pac-
XOJ] TeIUIOTHI Ha BeIpaOboTKy Msica (i=1,35I' [x/T, 00beM oTaruiMBaeMbIX 3[JaHUN IO HApy>KHOMY OoOMe-
py Va=45000Mm°, 06beM BEHTHIHPYEeMBIX 31aHH cocTaBiseT 80% OT OTarmIuBaeMoro. Y enbHas 0To-
MUTeNbHAS XapaKTepHCTHKA 31aHuit (o=0,2 Br/M3-°C, yhenpHas BEHTHIALMOHHAS XapaKTePUCTHKA
3pannii v=0,3B1/M3-°C. Pacxos ropsueii BobI Ha TEXHOIOTHUECKHE H XO3SHCTBEHHO-OBITOBBIE HYX-
abl Gh=06Kr/C, cpenHss Temreparypa ropsueit Boasl th=+55°C. Temneparypa xonoaHoi Bozsl te=+5°C.
Cpennsisi TemrepaTypa BHYTPEHHETO BO31yXa oOTaluiMBacMbIx momemnieHuil t,=+18°C. Pacuernas
Hapy)KHas Temreparypa BO3[yxa JJs MPOEKTUPOBaHUS OTOIUIEHHUs 1po=-25°C. DTy ke Temmeparypy
MIPUHATH TSl pacyeTa KOJIMYeCcTBa TeIUIOTH Ha BeHTWIIINIO. TeroemkocTs Boasl ¢=4, 186k [x/kr-°C.

KPATEPUU OLIEHKH KOHTPOJIbHOM PABOTBI
KontposnbHas paboTa BBIIOIHSAETCSA B IPOCTOM TeTpaau. B 3aBUCMMOCTH OT MOJIHOTHI OTBETOB U
MPaBWJIBHOCTH PEIICHUS 33]Ia4M CTAaBATCS OBl [0 CUCTEME PEUTHUHIOB.
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> owbhe

©oNo GO

11.
12.

13.

14.
15.

16

Tembl 3cce (pedepaToB, 10K/Ia10B, COOOLIEHUI)
o nucuuiuinHe «IloTpeduTenu TernoTh»

CaoiicTBa BOASHOTO Hapa.

CBoiicTBa BIaKHOTO BO3/1yXa.

SIBieHUs TEMJIOMAacCONepeHoca B TEMIOIHEPIeTUYECKUX YCTAHOBKAX.

MupoBoil 0KeaH Kak HCTOYHUK 3HEPIETUYECKUX PECYpPCOB: BOZMOKHOCTH, IPOOJIEMBI U MEPCIEK-
THBBI Pa3BUTHSL.

EcTtecTBeHHOE OpraHnYeCcKOe TOIUIHBO.

[TonydyeHune 3HEprum 3a CYET peakuu AeJICHUS TSHKETBIX sIEp.

TepMosiiepHbIE TPOLIECCHI B HEAPAX 3BE3/I.

HupKynsunoHHBIE HACOCHI B CUCTEMAaX MHANBUAYAIBHOTO U KOJJIEKTUBHOTO OTOILJICHUS.
TennosnexkTpoLeHTpalu MPOMBIIUICHHBIX MTPEANPUITHA.

. CpaBHeHI/Ie KOM6I/IHI/IpOBaHHOFO " pa3aCIbHOTO MMPOU3BOACTBA BHGKTqueCKOﬁ 1 TEIJIOBOM 9HEP-

THH.
[TapoBbi€ KOTJIBI MPOU3BOJACTBEHHBIX U OTOMUTEIBHBIX KOTEIbHBIX.

Hcnonp3oBaHNne KOTIOB YTHIM3AaTOPOB HAa HE(PTEXUMUUYECKUX U HedTenepepadaThIBAIOIIUX MPO-
W3BOJICTBAX.

Bropuunsie sHepropecypcsl. X BUABI U TPUMEHEHUE AJI Pa3IU4HBIX OTpaciieid TPOMBIIIEHHO-
CTH.

JlonrocpodHble TeHESHIIUN MUPOBOM TUHAMUKHU JOOBIYM HEPTH U €€ TeKYIIUE IICHBI.

I'myOoxkast yrunu3zanus Terjia yXoIsiux ra3os.

. DKOHOMHSI PHEPTUH 32 CUET TETUIOU3OJISIIUN OTPAXKTAOIINX KOHCTPYKIIMH 3aHUH.

Kpurepun onenku pedeparon
Ecnu cryneHT Gepetcst 3a moAroToBKy pedepara, TO OH MOXKET KOHTPOJIbHYIO pabOTy HE BBINOJI-

HATh. B 3aBUCMMOCTH OT Ka4eCcTBa MOATOTOBKH 3a pe(bepaT CTaBUTCH OT 8 a0 12 6amnoB
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33[[31-[1/[9[ H TEMbI, BLIHOCUMBbBIC HA CAMOCTOATCIbHYIO paﬁoTy

Ne | 3amanus u TemMbl, BHBIHOCUMBIE Ha CAMOCTOSI- @®opma | UHIMKATOpBI TOCTUKEHUS
Hacel
/11 tenpHyio padoty (CITTM) CPC KOMIIETCHIIUHU

ITK-1.1;1IK-1.2; TIK-1.3;

1 |DHepreTrueckuii KOMIUIEKC CTpaHbI 2 |Koncmekt TIK-2.1: [IK-2.2; TIK-2.3

ITK-1.1;1IK-1.2; TIK-1.3;

2 |Bo300OHOBIsIEMbIE HICTOYHUKH YHEPTUU 2 |Koncnekr TIK-2.1: [IK-2.2: TIK-2.3

CpaBHEHHE KOMOMHUPOBAHHOTO M pa3/ciib- 2 |Koncmext ITK-1.1;ITK-1.2; TIK-1.3;
HOT'O MPOM3BOJICTBA YHEPTUU I1K-2.1; I1IK-2.2; [IK-2.3

ITK-1.1;1IK-1.2; TIK-1.3;

4 |O6opynoBaHUE TEILJIONPOBOJIOB 2 |Koncnekr TK-2.1: TTK-2.2: TIK-2.3

KPAUTEPUU OLIEHKH 3HAHUM
1o pesyabraraM nposepku koucnekros CII'TM u pedeparos

Kaxxapiii cTyIeHT coCcTaBIseT KOHCIEKT M0 TeMaM, BBIHOCHMBIM Ha CaMOCTOSITENIEHYIO paboTy.
[Tocre mpoBepku KOHCHEKTOB (pedepaTa) mperogaBareb 3a/1aeT HECKOJIBKO BOIPOCOB IO ITHM Te-
MaM. B 3aBHCHMOCTH OT KauecTBa M YPOBHSI MOATOTOBKU KOHCIIEKTOB U KaueCTBA OTBETOB CTABUTCS OT
8 mo 16 6amos.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(beaepanbHOro rOCy1apCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEHKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET»

Daxynvmem: UHGOpMAYUOHHBIX MEXHOIO0UT

Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil

Hamnpasnenue noaroroku: 13.03.01 «TermmosHepreTuka v TEIIIOTEXHUKAY
[Mpoduns: «HEproodecrnedeHrne MpeanpUsITHIN

3aganus 17151 BHINOJIHEHHUS
KypcoBoro npoexkra
no aucturuinae «[loTpeduTesn TenJa0THDY

B teuenme cemectpa CTYACHTHI BBIMOJTHSIIOT KYPCOBOM MPEKT, MPEICTABIISIONIAs COOOW pac-

4T M IIPOCKTUPOBAHHUEC CUCTEM TEII0CHA0KEHUS nexa MMpOMBIIIJICHHOI'O IIPCAIIPUATHUS U1 00BeKTa
KKX.

Llesiu BbINOJTHEHHS] KYPCOBOI0 MPOEKTA:

3aKkpenienue y cmyoesmos yMeHus.:

e IIPUMEHATh TEOPETUUYECKHE 3HAHUS HA IPAKTUKE;

e IPOBOJUTH aHAJIU3 CIIEHUAIBHON U TEXHUUECKOH JINTEPATYPHI;

e BBUIEJATH HAYYHYIO HOBU3HY U IPAKTUYECKYIO 3HAUUMOCTh;

e BBIJCJIATH OCHOBHBIE MIOHATHUS UCCIIEA0BAHNS KYPCOBOI'O IIPOEKTA;

e IpHUOOpETaTh NMPAKTUUECKUE HABBIKM IO BBIOOPY ONTHMAJIbHOIO BapHaHTa PELICHHs IOCTaB-
JIEHHOU TIPOOJIEMBI;
€cnocobcmeosamy y cmyoeHmos pa3gumuio HaeblKos:

e  CaMOCTOATEIbHOW pabOThl CO CIIPAaBOYHOM M TEXHUYECKOH JHUTEpaTypoil Mpu 0OOCHOBaHHUH
BbIOOpa KOHKPETHOTO TEXHWYECKOrO pEeLICHHs 110 33JaHHBIM IapaMeTpam;

e rpamoTHoro - B coorBerctBuu ¢ ECKJI - odopmieHus pe3ynbratoB paboThl;

e BBIMOJIHEHUS BBITYCKHOM KBATM(UKALIMOHHON PaOOTHI.

Copep:xxaHue KypcoBOIo IIPOEKTa
TennocHadxeHune Hexa NpeANPUATHS He(PTEXUMHYECKUX, HeTenepepadaTbIBAIOIINX

NMPOU3BOACTB WK 00bekTOB ZKKX

Hcxoanbie faHHBbIE: TeHEePAJLHBIN IJIAH NPEANPUITHSA,
IUIAHBL U Pa3Mephl 3aHuil, IJIaHbl KOMMYHHUKAIIMIA CHAOKEHNS DHEPTOHOCUTEISIMHU.

CopaepixxaHue pacyeTHO-NOSICHUTEILHOW 3amMCKU (TIepeuyeHb MOJUIeKANINX pa3paboTke
BOIIPOCOB): 1) BBEJICHUE;

2) KpaTKOe ONMCaHHE TEXHOJIOIMYECKOTo Mpollecca;

3)ompeienieHUe TEIUIOBBIX MMOTEPh YePe3 OTPAKIAAIONINE KOHCTPYKIIHH;

4) pacueT TeIJIOBbIICIEHUH ;

5) pacuer TeIIoTh Ha BEHTHIISIIMIO TOMENIEHUH;

6) pacyer TEIIOTHI Ha OTOINIEHHE M OIpeaelIEHNE KOINUYECTBA OTOMMTEIbLHEIX IPHOOPOB;
7) pacyeT roJIoBOro pacxoja TEIIOThI Ha OTOIICHHE;

8) THIpaBIMYECKUI pacyeT;

9) pacyeT KOMIIEHCATOPOB M VCHJIMIA HA OIOPEIL.




Ilepeuenn rpaduueckoro MmarepuaJsa (C TOYHBIM YKa3aHHEM 00S3aTEIbHBIX YePTEKEH):

1) reHepaibHbId [1aH 11eXa (00bhEKTa);
2) aKCOHOMETPHUSI CUCTEMBI OTOILIEHUS OOHOTO 3IaHU

3a KaXIblii pa3ie)l KypCOBOI'O MPOEKTa BBICTABIISAIOTCS PEHTHHIOBBIC Oaiutbl. [IpuMepHOE COOT-
BETCTBHE OLIEHOK IO YeThIpeXxOanbHOM CUCTeMe U PEUTHHIOBBIX OayUIOB mMpuBeneHo B Tadmuue. [Ipe-
0JIaBaTesIb, OPUEHTHPYSCH 10 STOW TaOJIMIIE , BBICTABIIAECT UTOTOBBIC OAUIbI, HE MPEBBIIIAOIIE 22
OaJlJIoB.

Kpurepun onenkmn:

Tabauma
Kpurepnu peMTHHIOBOM OLIEHKH KypCOBOTO IIPOEKTA
Yucio 6ai1oB 3a OIEHKY
BUJ KOHTPOJIS
Yooen. Xopowo Oma.
KypcoBoii npoexT:

1) Beenenue. Onucanue TEXHOIOTUN 15...18 18...22 22..25
2) Pacuer TeriocHabXeHHS 1IeXa 15...18 18...22 22..25
3) T'mapaBinveckue U MPOYHOCTHHIC 15...18 18...22 22...25
pacyeTsl
4) I'paduueckas yactp 15...18 18...22 22...25

Bcero 60...73 74...86 87...100
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IK3AMEHAIIMOHHBIE BOITPOCHI
no nqucuuiuivbe «IlorpeduTenu TenaoTbn

1. KakoBa cTpykTypa sHEpronoTpeOiaeHus 0Tpaciaei MpOMbIIIIIEHHOCTH?

2. Yo noka3plBarOT IpaUKH TEIUIOBBIX HAIPY30K MPOMBIIIJICHHOTO NPEAPUATHS?

3. Kakue BTOpUYHBIC YHEPTETHUECKUE PECYPChl BO3HUKAIOT B HEPTEXMMHUUYECKHX U HedTenepepa-
0aThIBAIOLINX IPOU3BOJICTBAX?

4. Kakue 0coO€HHOCTH MCIIOJIb30BaHUS TEIUIOTHI IIPU ITPOU3BOJICTBE 3TUIIEHA?

5. Kakue 0coOeHHOCTH UCTI0JIb30BaHUs TEIUIOTHI TP IPOU3BOACTBE MPONUIeHa?

6. OcobeHHOCTH TPOU3BO/ICTBA U30TPEHA.

7. Tenyoucnosb30BaHUE IPU ACTUAPUPOBAHUU U30aMHIICHOB.

8. Kak cTpositcs marepuanbHble OanaHChl NPeaIpUusTuii?

9. Kaxk cTpostcs sHepreTuueckue 0anaHchl NpeAnpUsATHIA?

10. Kak cTposiTcs sKcepreTudeckne OaJaHchl MpeapusITuii?

11. Kak npousBoauTcs aHaiau3 NoTpeOIeHHs SHEPIUU B CHCTEMax TeMI0CHa0XKeH s ?

12. KakoBa CTpyKTypa CHCTEM TEIUIOCHAOKEHUS TIPEITPUITHI?

13. Yem ominuaercss KOMOMHUpPOBaHHAsI BBIPAOOTKA TEIJIOBOM M AJIEKTPUYECKOW SHEPTUU OT UX
pa3enbHOM BBIpaOOTKU?

14. Ha3HaueHue U CTpYKTypa TEIUIOBBIX CETEN.

15. Kakue cioco0bl pereHepanuy TerioTsl B pa3IMyHbIX IPOU3BOICTBAX HEPTEXUMUN?

16. KoTb! yTriin3zatopsl HepTEXUMHUYECKUX U He(TenepepadaThIBatOINX TPOU3BOJICTB.

17. OnpezneneHue pacxoaa TOIJIMBA B KOMOMHUPOBAHHBIX CHCTEMaX.

19. Dkcrryaranus TETIOTE€HEPUPYIOIINX YCTaHOBOK.

20. 3ajaun THAPABIMYECKOTO pacyeTa TEMIOBbIX CeTeH.

21. OCHOBBI U IOPS/IOK TUAPABIHYECKIX PACUETOB.

22. TIpe3omeTpuueckuil rpaduk 1 HEUTPAIbHBIC TOUKH.

23. OcoOeHHOCTH THAPABINYECKOTO pacyeTa mapornpoBOIOB.

24. OcoOeHHOCTH THIPABIMYECKOT0 pacyeTa KOHAEHCATOIPOBOIOB.

25. Be16op cxeMbl IpUCOECTUHEHNST A00HEHTCKUX YCTAHOBOK K TETIJIOBBIM CETSIM.

26. OmnpeneneHne pacyeTHbIX PacX010B BOIBI.

27. Be100op ceTeBbIX, MOANMUTOYHBIX U TIOJKAYNBAIOIINX HACOCOB.

28. ['unpaBnuuecKue XapakTepUCTUKU CUCTEMBI.

29. l'unpaBnugecKkue peKUMBI 3aKPBITHIX CHCTEM,

30. l'upaBnuyeckast yCTOWYMBOCTD.

31. I'mapaBau4ecKnid pexXUM OTKPBITBIX CUCTEM.

32. l'unpaBnuyeckuil yaap B TEIUIOBBIX CETSX.

33. Pacuer TerI0BBIX OTEPh HA/I3EMHBIX TEIUIOIPOBOIOB.

34. TennoBbIe MOTEPH TEIUIONPOBOJIOB MPU OeCKaHAILHON MPOKIAJIKE.



35.
36.
37.
38.
39.
40.
41.
42.

[To MoJIOXKEHHUIO O PEUTUHIOBOM CUCTEME OLIEHKH 3HAHUM CTYAEHT JIOIYCKAETCA K DK3aMEHY, €C-
JIM B TeYEHUU ceMecTpa HabepeT 36 u Gombie 6amioB. B sk3ameHanMoHHBIX OmieTax 1o 3 Bolpoca U3
pa3HbIX pa3JieNoB Kypca. 3a OTBET HA KaX/blil BOIPOC B 3aBUCUMOCTHU OT IOJIHOTBI U YPOBHSI OTBETOB
craButcs 10 12 6amnoB. Eme 1o 5-tu OannoB npenojgaBaTeiab MOKET JOOaBUTh 3a OTBETHI Ha JIOIMOJI-
HUTEIBHBIE BOIIPOCH], HO CYMMapHOE€ KOJIMYECTBO 0aJIIOB HE MOKET MpeBBICUT 40. DK3aMeH cunuTaeTcs

TeroBe noTepu Mpu MPOKJIAJKE TEMIONPOBOJAOB B KaHAaX.
Pacuer nagenus temmnepaTypbl TEINIOHOCUTEIIA.
[TpouHOCTHO# pacdeT TPyOOIIPOBOIOB.

Pacder TemionpoBo10B Ha BECOBBIEC HATPY3KHU.

Yeunus, 1eMCTBYIOIIME HA HETIOABUKHBIE OIIOPHI.

Pacuer I1-00pa3HBIX KOMIIEHCATOPOB.

CamokommneHcanus TeMIepaTypHbIX paCIIUPEHHI.

VYceunus, AeCTByOIIME B OCKaHAIBHBIX TEIJIOMPOBOJIOB.

I(pumepuu OUECHKU 60 6pemia IK3AMEHA.

CAAHHBIM IIPHU MOJYUYCHHUUN CTYJCHTOM HEC MCHCC 24 6a110B.
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1) KomOunmpoBanHas BBIpaOOTKA TETNIOBOM M AJIEKTPHUECKON YHEPTUH.
2) Ha3HaueHue u CTpyKTypa TEIUIOBBIX CETEH.
3) Yeunus, aeicTByromKe B O6CKaHAIBHBIX TEILIOMPOBOJIOB.

) //‘
y = [,

IIpenonaBarens E = I'aBpunos E.H.

MuHHUCTEpCTBO HayKH U BhIciero oopasosanus Poccuiickoit deneparuun
HuwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huiinan)
benepanbHOTO TOCY1apCTBEHHOTO
OI0)KETHOT0 00Pa30BATEIBHOIO YUPEKAECHUS BBICILIEr0 00pa3oBaHMs
«Ka3zaHckuii HallMOHAJIBHBIN HCCIIEIOBATENbCKUM TEXHOJIOTMUYECKUH YHUBEPCUTET)

Daxynvmem: UnGOpMaAyUOHHBIX MEXHOI02UL
Kagpeopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noarorosku/cnenuanbHocTh: 13.03.01 «TennodHepreTuka v TEMIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHrne IpeInpusITHID
Jucnunauna: «[loTpeOuTenn TemIoThD)

Fre ) I."ll
3aB.kadenpoit A Tymaesa E.B
« » 2022 .

DK3aMeHAIMOHHBII OuteT No 2

1) CrpykTypa CUCTEM TEIUIOCHAOKEHHUS MIPEITPUSITHI.
2) Croco0bl pereHepaluy TeIIOThl B Pa3IMYHBIX MPOU3BOICTBAX HEPTEXUMHUHU.

3) Pacuer [1-00pa3HBIX KOMIICHCATOPOB.

IIpenonaBarens I'aBpunos E.H.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
benepanbHOro TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIEIO0 00pa30BaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPpMAYUOHHBIX MEXHOI02UL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hanpasnenue noaroroku/creruanbHOcTh: 13.03.01 «TemmodHepreTuka v TEIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
Juctununa: «[loTpeOuTenu TemioTh

P

3aB.kadenpoii A Tymaesa E.B

f

« » 2022 r.
JK3aMeHAIlMOHHBIN OmiaeT Ne 3
1) Amnanu3 notpeOiieHHs SHEPIHH B CHCTEMAX TEIIOCHAOKCHHS.

2) Kotibl yruin3aTopbl HePTEeXMMUYECKUX U HedrernepepadaThIBaIOLIMX POU3BOJICTB.
3) VYcunus, IeHCTBYIOLIME HA HEOABUKHBIC OIIOPBL.

IIpenonaBareins I'aBpuiios E.H.

MuHucTepcTBO HayKu U BhIciIero oopasosanus Poccuiickoit denepanun
HuxHexaMcKkuii XUMUKO-TEXHOJIOTHYECKU UHCTUTYT ((prnan)
(beneparbHOTO TOCYaPCTBEHHOTO
Or0/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS BhICIIETr0 00pa3oBaHus
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npednpusmuii
Hanpasnenue moarorosku/cnennansHocTh: 13.03.01 «TemmosHepreTHka U TEIIIOTEXHUKA
[Tpoduis/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Hucnurnnuna: «[loTpeOuTenu TemioTe

e | .
3aB.kadeapoii /) I?.‘ Tymaesa E.B

« » 2022 r.

DK3aMeHAIIMOHHBIN onJieT Ne 4

1) Okcepreruueckue 6agaHChl TPEITPUITHIA.
2) Onpenenenue pacxo/ia TOIUIMBA B KOMOMHUPOBAHHBIX CHCTEMAX.
3) Pacuer TemonpoBoI0B Ha BECOBBIC HATPY3KH.

IIpenonaBareins I'aspuiios E.H.




MuHHCTEpCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
benepanbHOro TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIEIO0 00pa30BaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPpMAUUOHHBIX MEXHOI02UL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hanpasnenue noaroroku/creruanbHOcTh: 13.03.01 «TemmodHepreTuka v TEIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
Juctununa: «[loTpeOuTenu TemioTh

I
A

3aB.kadenpoii A Tymaesa E.B

f

« » 2022 r.
JK3aMeHAllMOHHBIN OmieT Ne 5
1) Dmueprernyeckue OalaHChl PEATPHUITHI.

2) DkcIulyaTtanus TeIUIOreHEPUPYIOIINX YCTAHOBOK.
3) Pacuer majaeHus TeMIEpaTypbl TEIUIOHOCHUTEITS.

[IpenonaBarens I'aBpunos E.H.

MuHHCTEpCTBO HAYKU U BhICIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((uinan)
(benepaabHOro rocy1apcTBEHHOTO
0I0I)KETHOT0 00Pa30BATEIBLHOIO YUPEKAECHHUS BBICILIEr0 00pa3oBaHUs
«KazaHcknii HaMOHAIIBHBINA UCCIIE0BATEIBCKUN TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UnGopMayuoHHbIX MEXHOI02UL
Kagpeopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noarorosku/crenuanbHocTh: 13.03.01 «TennodHepreTuka U TEMIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHrne TpeInpUsITHID
Jucnunauna: «[loTpeOuTenn TemIoThDy

I
Fi- )

3as.xapenpoit /) ]/ Tymaesa E.B

f]

« __» 2022 .

DK3aMeHAIIHOHHBIN 0unJieT Ne 6

1) MarepuanbHble OaTaHCHl IPEIIPUSTHH.
2) 3ama4u rHAPaBIMYECKOrO pacyeTa TeIUIOBBIX CeTEeH.
3) TemoBble MoTEpHU MPH MPOKIIAAKE TEIIIONPOBOIOB B KaHAJaX.

IIpenonaBareins I'aspuiios E.H.




MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((husnan)
benepanbHOro TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIEIO0 00pa30BaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPpMAUUOHHBIX MEXHOI0UL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hanpasnenue noaroroku/creruanbHOcTh: 13.03.01 «TemmodHepreTuka v TEIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
Juctununa: «[loTpeOuTenu TemioTh

P |
3aB.kadeapoii /) .?'f Tymaesa E.B

« » 2022 r.
JK3aMeHAllMOHHBIN OmieT Ne 7
1) Temnoucnoap30BaHUE MPHU AETHAPUPOBAHIH H30aMHUJICHOB.

2) OCHOBBI U TIOPSJIOK THAPABIUYECKIX PACUCTOB.
3) TermioBbie MOTEPHU TEILIONPOBOIOB MPU OECKAHAIBLHOMN MPOKIIA/IKE.

[IpenonaBarens I'aBpunos E.H.

MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanun
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHYECKU UHCTUTYT ((prnan)
(beneparbHOTO TOCYIaPCTBEHHOTO
Or0/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS BBICIIET0 00pa3oBaHus
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npednpusmuii
Hanpasnenue noarorosku/cnennanbHocTh: 13.03.01 «TemmosHepreTHka U TEIIIOTEXHUKAY
[Tpodwibs/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Hucnurnnuna: «[loTpeOuTeny TemioTe

e | .
3aB.kadenpoii ) Tymaesa E.B

« » 2022 1.

DK3aMeHAIMOHHBIN outer Ne 8§

1) Oco0eHHOCTH MPOU3BOACTBA H3OMPEHA.
2) IIpe30oMeTpuyecKyii rpauK U HEUTPALHBIE TOYKH.
3) PacueT TemIoBbIX MOTEPh HAI3EMHBIX TEILIOMPOBO/IOB.

IIpenonaBareins I'aspuiios E.H.




MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husnan)
benepanbHOro TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIEIO0 00pa30BaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPpMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hanpasnenue noaroroku/creruanbHOcTh: 13.03.01 «TemmodHepreTuka v TEIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
Juctununa: «[loTpeOuTenu TemioTh

P .y

3aB.kadeapoii il Tymaesa E.B

f]

« » 2022 r.
JK3aMeHAIlMOHHBIN OmieT Ne 9
1) Oco0GeHHOCTH UCIIONBb30BaHMUS TEIUIOTHI IPU MPOU3BOACTBE IPOMMIICHA.

2) CxeMbl IPUCOCTUHECHUS] A00HEHTCKHX YCTAaHOBOK K TEIIOBBIM CETSIM.
3) T'mapaBnuueckuil yaap B TEIUIOBBIX CETSIX.

IIpenonaBareins I'aBpuiios E.H.

MuHucTepcTBO HayKu U BhIciIero oopasosanus Poccuiickoit denepanun
HuxHexaMcKkuii XUMUKO-TEXHOJIOTHYECKU UHCTUTYT ((prnan)
(beneparbHOTO TOCYaPCTBEHHOTO
O10/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS BbICIIET0 00pa30oBaHus
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npednpusmuii
Hanpasnenue noarorosku/cnennansHocTh: 13.03.01 «TemmosHepreTHka U TEMIOTEXHUKAY
[Tpoduis/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Hucnurnnuna: «[loTpeOuTenu TemioTe

s

3aB.kadenpoit /) I:'.“' Tymaera E.B

« » 2022 r.

IK3amMeHaAUMOHHBIN Omiter Ne 10

1) OcoOGeHHOCTH MCIIOIB30BaHMUs TEIUIOTHI IPU MPOU3BO/ICTBE ITHIICHA.
2) BbIOOp CeTeBBIX, MOMUTOYHBIX M OAKAYMBAIOIIMX HACOCOB.
3) I'mppaBnuuecKkue peKUMBI 3aKPBITHIX CUCTEM,

IIpenonaBareins I'aspuiios E.H.




MuHHCTEpCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
benepanbHOro TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIEIO0 00pa30BaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPpMAYUOHHBIX MEXHOI02UL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hanpasnenue noaroroku/creruanbHOcTh: 13.03.01 «TemmodHepreTuka v TEIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
Juctununa: «[loTpeOuTenu TemioTh

e |
3aB.kadeapoit /) l:'.“ Tymaesa E.B

« _» 2022 r.
IK3aMeHAIMOHHBIN OnjteT Ne 11

1) BTopuuHbIEC 3HEPTETUUECKUE PECYPChl BO3HUKAIOT B HEPTEXMMHUYECKUX U HedTenepepadaThi-
BAaIOILIMX ITPOU3BO/ICTBAX.

2) T'mapaBnuueckasi yCTOHYHBOCTb.

3) CamokoMITIeHCAIHSI TeMIIEPATYPHBIX PACIINPEHHIA.

IIpenonaBareins I'aBpuiios E.H.

MuHHCTEPCTBO HAYKU U Bblé/HICI‘O oopasoBanus Pocculickorn @enepanynn
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHYECKU UHCTUTYT ((prnan)
(beneparbHOTO TOCYIaPCTBEHHOTO
O10/1KETHOTO 00pa30BaTENbHOTO YUPEKICHUS BBICLIETr0 00pa3oBaHus
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npednpusmuii
Hanpasnenue noarorosku/cnennansHocTh: 13.03.01 «TemmosHepreTHka U TEIIIOTEXHUKAY
[Tpodwibs/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Hucnurnnuna: «[loTpeOuTeny TemioTe

e | .
3aB.kadenpoii ) Tymaesa E.B

« » 2022 1.

IK3aMeHAUMOHHBIN Ouier Ne 12

1) T'paduku TErIOBBIX HATPY30K MPOMBIILICHHOTO MPEIIPUSTHS.
2) OmpeneneHne pacuyeTHBIX PaCX00B BOIBI.
3) T'mapaBnuuecKuii peXKUM OTKPBITBIX CHCTEM

IIpenonaBareins I'aspuiios E.H.




MuHHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoiit denepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
benepanbHOro TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIEIO0 00pa30BaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI02UL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hanpasnenue noaroroku/creruanbHOcTh: 13.03.01 «TemmodHepreTuka v TEIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
Juctununa: «[loTpeOuTenu TemioTh

!
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3aB.kadeapoii Y Tymaesa E.B
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« _» 2022 r.

IK3aMeHAUMOHHBIN Omiaer Ne 13

1) Crpykrypa 3HEpromnoTpeOieH s OTPaCciIe MPOMBIIIICHHOCTH.
2) Ha3znaueHue U CTPYKTypa TEIIOBBIX CETEH.
3) Pacuer TeroBbIX OTEPh HAJA3EMHBIX TEILIOIPOBOJIOB.

IIpenonaBareins I'aBpuiios E.H.

MuHHCTEpCTBO HAYKU U BhIcIIero oopazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((uiinan)
(benepaabHOro rocy1apcTBEHHOTO
OI0)KETHOT0 00Pa30BATEIBLHOIO YUPEXKIEHHUS BBICILIEr0 00pa3oBaHUs
«KazaHcknii HaMOHAJIBHBINA UCCIIE0BATEIBCKUN TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UnGOpMaAUUOHHBIX MEXHOI02UL
Kageopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noarorosku/crenuanbHocTs: 13.03.01 «TennodHepreTuka U TEMIIOTEXHUKA
[Ipoduns/cnenuanuzanus: «JHeproodecnevyeHrne IpeInpUsITHID
Jucnunauna: «[loTpeOuTenn TemIoThDy

[
-

3aB.kaeapoit i;f#L_TyMaeBa E.B
« » 2022 1.

IK3aMeHALMOHHBIN Omier Ne 14

1) Dueprernyeckue GamaHCHl PEATPHUSATHA.
2) OmpeneneHue pacxo/a TOIUIMBAa B KOMOMHUPOBAHHBIX CHCTEMAX..
3) VYcunus, NecTBYIONINE HAa HETIOIBIKHBIE OTIOPHL.

IIpenonaBareins I'aspuiios E.H.
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