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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMeHI LT
C YKa3anuem 3manos opmuposanus 6 npoyecce 0C60eHUA OUCUUNIUHbL

Komnerenmus:

I1K-1 - CnocobeH npoBOAUTH pacueTbl OOBEKTOB TEIUIOIHEPreTHKH IO TUIIOBBIM METOJUKaM,
MPOEKTHUPOBATH TEXHOJIOTHUECKOEe 000pYIOBaHHE U CXEM HX Pa3MELICHUs Ha 00BEKTe MPOCKTHPOBa-
HUS.

[1K-1.1 - 3naeT Ha3HAYCHHE, KIACCU(DUKAIIUIO CHCTEM TEIUIOCHA0KEHUS U IOTPEeOUTENeH TerIo-
Thl U METOJIbl pacyera pacXxoJOB TEIUIOThl OTpeOuTeNel, THIPaBINYECKOro MPOYHOCTHOIO pacueTa
3JIEMEHTOB TEIJIOBBIX U I1aPOBBIX CETEH.

I1K-1.2 - YMeeT ucnonb30BaTh TUIOBBIE METOJUKHU pacuyeTa 0ObEKTOB TEIUIOPHEPTEeTHUKU U OIl-
peneneHus CXeM UX pa3MelleHUs Ha 00BEKTE.

I1K-1.3 - Biageer MeToJamMM NPOEKTHPOBAHUS OCHOBHOTO M BCIIOMOT'aTEILHOTO 000PYL0BaHMS
CHCTEM TEIUIOCHA0KEHUS 1 0O BEKTOB TEIIOIHEPTETUKH.

I1K-2 - CniocobeH npoBecTH MpeABAPUTEIbHOE TEXHUKO-3KOHOMUYECKOE 000OCHOBAaHUE MPOEKT-
HBIX Pa3pabOTOK AIHEProoOBEKTOB MO CTAHAAPTHBIM METOIUKAM.

[1K-2.1 - 3naer HOpMaTHUBHBIE METOABI MPEIBAPUTEIILHOTO TEXHUKO-?)KOHOMHYECKOI'O 0OOCHO-
BaHUS MPOEKTHBIX pa3padOTOK SHEPrOOOBEKTOB.

[IK-2.2 - VYwmeer wucnonb3oBaaTh CTaHJApTHbIE METOAMKH IPEABAPUTEIBHOIO TEXHUKO-
SKOHOMHUYECKOT0 000CHOBAHUS MPOEKTHHIX pa3paboTOK YHEProOOHEKTOB.

[1K-2.3 - BnageeTr npueMamu MpeBapUTEIbHOTO TEXHUKO-3KOHOMUYECKOTO 00OCHOBAHMS IIPO-
€KTHBIX pa3padOTOK SIHEPrOOOBEKTOB.

I1K-3 - CnocoOeH opraHu3oBaTh METPOJIOIHUECKOE 00eCIeueHUe TEXHOJOIMUECKUX MPOLIECCOB,
rOTOB K paboTaM [0 OCBOEHMIO U JIOBOJIKE TEXHOJIOIMUECKUX MPOIIECCOB.

[1K-3.1 - 3HaeT U3MUpPUTENIbHBIE MPUOOPHI, UCIIOIb3yEMbIE MPU MPOU3BOACTBE U TPAHCIOPTH-
POBKHM TEIUIOBOM U DJIEKTPUYECKON IHEPTHH.

I1K-3.2 - YMmeer opraHu3oBaTh METPOJIOTHYECKOE OOecreueHHe TEeXHOJOTHUECKUX MPOIIECCOB,
rOTOB K paboTaM IO OCBOEHHIO U JIOBOJIKE TEXHOJIOIMUECKUX MPOIIECCOB.

I1K-3.3 - Brnageer MeTogaMu METpOJIOTHYECKOTO oOecredeHus: MpruOopoB, UCHOIb3yEMBIX MPU
MIPOM3BOJICTBE U TPAHCIIOPTUPOBKHU TEIUIOBOM U JIEKTPUUYECKON SHEPTUU.

Omanwt hopmuposanus 6
Huouxamopet npouecce Haumenosanue
docmuosicenun 0C80CeHUSL OUCUUNTIUHDL OUEHOUYNHO020
Komnemenyuu Ilpakmuueckue cpeocmea
Jexkuuu
3AHAMUA
IIK-1.1 Temspr 1 ...4 Temrer 1 ... 4 Komnoksuywm, PI'P, KII, CIITM, Dk3
IIK-1.2 Temspr 1 ...4 Temrer 1 ... 4 Komnoksuywm, PI'P, KII, CIITM, Dk3
I1K-1.3 Temrr 1 ... 4 Temrr 1...4 Komnmoksuywm, PI'P, KII, CITTM, Dk3
IK-2.1 Temsr 1 ... 4 Temer 1 ...4 Komnoksuywm, PI'P, KII, CITTM, Dk3
I1K-2.2 Temspr 1 ...4 Temer 1 ...4 Komnoksuywm, PI'P, KII, CIITM, Dk3
IK-2.3 Temspr 1 ...4 Temer 1 ...4 Komnoksuywm, PI'P, KII, CIITM, Dk3
I1K-3.1 Temrr 1 ... 4 Temrr 1...4 Komnmoksuywm, PI'P, KII, CITTM, Dk3
[1K-3.2 Temor 1 ...4 Temer 1 ...4 Komnoxsuym, PI'P, KII, CIITM, Dk3
I1K-3.3 Temspr 1 ...4 Temer 1 ...4 Komnoksuywm, PI'P, KII, CIITM, Dk3

KII — xypcoBo#i IPOEKT;
CIITM — camocrosTenbHas mpopaboTKa TEOPETUYECKOTO MaTepraa



Ilepeuensv ouenounvlx cpeocme no OucyunIuHe

Ouyenounvie cpeocmea Kon-¢60 Min, 6annoe Max, oannos
(6azoewlit yposenv) | (nosvluieHHbLIL YPOBEHD)
Komnoksuym 4 20 32
CIITM 4 8 16
PTP 1 8 12
DK3aMeH 1 24 40
Uroro: 60 100
Ouyenounvie cpeocmea Kon-¢60 Min, oannoe Max, oannos
(bazoewlit yposenv) | (nosvluieHHbLIL YPOBEHD)
KypcoBoii nmpoexT 1 60 100

Illkana ouenueanusn

Hud- | Beipa- | Ciao- | Kpurepuu OueHKH HHIMKATOPOB A0CTHKeHHUs: P GopMe KOHTPOJIs:
poBoe | :KeHHe B | BecHOe
BbIpa- | 0aajax: | BbIpa- IK3aMeH
JKeHHe JKeHHe
5 87 -100 | Orinu- | OnieHKa «OTJIMIHO» BBICTABISIETCS CTYACHTY, €CIIH TEOPETHIECKOe COJEp-
HO (3a- |’)KaHUE Kypca OCBOCHO MOIHOCTHIO, 0€3 MPOOEIIOB; NCUEPIBIBAOIIE, TIOCTIe-
YTEHO) |IOBATENILHO, YETKO M JIOTHYECKH CTPOMHO M3JaraeT MaTepuai; CBOOOIHO
CIIpaBisieTCsl ¢ 3aJadaMy, BOIPOCAaMH M JPYTHMMH BHIAMHU NPUMEHCHHUS
3HAHMH; MCIIOJIB3YET B OTBETE JOTOJHHUTEIBHBIA MaTepHal Bce MPEIyCMOT-
PEHHBIC HpOFpaMMOﬁ 3alaHus BBIIIOJIHEHBI, KAYE€CTBO WX BBIIIOJTHCHUSA OLIC-
HEHO YHCJIOM 0alyIoB, OJIM3KUM K MaKCHUMAaIbHOMY; aHAITH3UPYET MOJTyYeH-
HBIE PE3yJIbTAThI; MPOSBISET CAMOCTOSTEIFHOCTh MPU BBHITOJHEHHH 33]1a-
HUN
4 74 -86 | Xopomo| OleHKa «XOPOI0» BBICTABISACTCS CTYJICHTY, €CJIH TEOPETHUECKOE COIep-
(3aure- | »KaHWE Kypca OCBOEHO MOJHOCTBIO, HEOOXOIMMBIE IIPAKTUUECKHE KOMIIe-
HO) | TEHIMH B OCHOBHOM C()OPMHPOBAHBI, BCE PEYyCMOTPEHHbBIE IPOTpaMMOi
06y‘IeHI/IH y‘Ie6HI)Ie 3aJaHHus BBITIOJITHCHBI, KAYECTBO UX BBIIIOJITHCHHA JOCTa-
TOYHO BbIcOKOe. CTyJIeHT TBEp/IO 3HAET MaTepHall, TPaMOTHO U I10 CYyIIeCT-
By M3JIaraeT ero, He JIOMyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOITPOC.
3 60-73 | VYmoB- | OueHka «yJOBICTBOPUTEIBHOY» BBICTABIISIETCS] CTYICHTY, €CITH TeOpeTnyde-
JIETBO- | CKOE CojiepiKaHHe Kypca OCBOSHO YaCTHYHO, HO IPOOEIIbl HE HOCST CyIlie-
pHUTENb- | CTBEHHOTO XapakTepa, OOJIBIIMHCTBO MPELyCMOTPEHHBIX ITPOTPaMMOi 3a-
HO (3a- )IaHI/IfI BBITIOJTHECHO, HO B HUX UMCIOTCS OIlII/I6KI/I, IIpr OTBETC Ha IMMOCTaBJICH-
LITCHO) HBINA BOIIPOC CTYACHT AO0IYCKACT HETOUYHOCTU, HEAOCTATOYHO IIPABUJILHBIC
(b opMynHUpoOBKH, HAOIIOAAIOTCS HAPYILICHHS JIOTHYECKON TIOCIeA0BATENb-
HOCTH B W3JI0KEHUH [TPOTPAMMHOI0 MaTepuaa.
2 Hmwxe 60 | He- |[Ornenka «HEYIOBICTBOPHUTEIHLHO» BBICTABIACTCS CTYISHTY, €CIM OH HE
yIIOBIIE- |3HAET 3HAYUTEIBHOM YacTH MPOrpaMMHOTO MaTepuaa, JIOIyCKaeT CyniecT-
TBOpPHU- |BEHHBIE OIIMOKH, HEYBEPEHHO, C OONBLIMMHU 3aTPyIHEHHSMH BBIIOIHIET
TCJIIBHO |[IIPAKTUYCCKHUEC paGOTBI, HeO6XOJII/IMI)Ie IMMPAKTUYCCKUE KOMIICTCHIIUU HE
c(hopMrpoBaHbl, OOIBIIMHCTBO MPETYCMOTPEHHBIX MIPOrpaMMOi 00yUeHUs
yueOHBIX 33JaHUI HE BBIMOJIHEHO, KAYECTBO X BBIMOJIHEHUS OLIEHEHO YHC-
JIOM 0aJIOB, OJIM3KMM K MUHUMAIILHOMY




Kparkas xapaKTepHCTHKA OLIEHOYHBIX CPEICTB

Ne
n/n

Haumenosanue
OUEHOUHO020 Cpeo-
cmea

Kpamkasa xapakmepucmuka oyeHouno20 cpeocmea

Ilpeocmaenenue
0UeHoYn020 cpedcm-
6a 6 (honoe

IIpaxkTueckoe
3aHATHE

B xone npaktuueckux paboT CTYIAEHTHI OBIIAJEBAIOT
YMEHHSIMH TTOJIH30BaThCS padOTaTh C HOPMATUBHBIMH
JIOKYMEHTaMU M WHCTPYKTHBHBIMH MaTepuaiamy,
CIIPAaBOYHHMKAMH, COCTABIISITh TEXHUYECKYIO JOKY-
MEHTAIINIO; BBIMOJIHATh YEPTEHKH, CXEMbI, TaOIUIIBL,
pemars pa3HOro poja 3ajadu, AeJIaTh BBHIYMCIICHMUS,
ONpPENENATh XAPAKTEPUCTUKU PA3JIMYHBIX BEIIECTB,
00bekTOB, saBieHHUM. Llenp mpakTUYeCKUX 3aHATHM
3aKJIIOYAeTCs B BBIPAOOTKE y CTYIEHTOB HAaBBIKOB
MIPUMEHEHUS TOJYYECHHBIX 3HAHUW JUISl PELICHUS
MPaKTUYECKUX 3a7a4 B MPOLECCEe COBMECTHOU es-
TEJIbHOCTH C IPENOJAABATEIISIMH.

TeMbl MpakTU4ECKUX
3aHITHI; KOHTPOJIb-

HBIE BOIIPOCHI U 33/1a-
HUS 10 TEME NPAKTH-
YECKOI'0 3aHATUs, BO-
IIPOCHI KOJUIOKBHYMa

Konnoksuym

CpeAcTBO KOHTPOJIS YCBOEHUS y4eOHOrO Marepuana
TEMBbI, pa3jielia Wik Pa3AesioB JUCIUIUIMHBI, OpTraHU-
30BaHHOE KaK yueOHOe 3aHATHE B BHJE coOecenoBa-
HUS IPENOIABATENS C 00YYarOIIUMHUCS.

Bompocs! 1o Te-
Mam/pasjenam JIuc-
LUTIJIUHBI

Pacuerno-
rpaduueckas
pabota

CpeAcTBO MPOBEPKU YMEHUH NPUMEHSTH IMOIYyYEH-
HbI€ 3HAHMUS IO 3apaHee ONPEJCIIEHHON METOIuKe
JUISL pElIeHUs 3a/lad WM 3aJlaHuil TI0 MOAYNIO HIIN
JTUCIUATIIINHE B 1IEJIOM.

KoMmriuiekt  3amaHwuii
JUTSL BBITIOJTHCHUS pac-
YeTHO-TpapuiIecKon
paboThl

KypcoBoii mpoekt

KoHeuHbIil NOpOayKT, MOJIy4yaeMblii B pe3yJbTare
TJIAHUPOBAHUST M BBIMOJTHEHUS! KOMIUJIEKCAa y4eOHBIX
U UCCJEN0BATENbCKUX 3aAaHuil. [lo3BonsieT oueHnuTh
YMEHMSI O00y4arouIMXxcs caMOCTOATEIbHO KOHCTPYH-
pOBaTh CBOM 3HaHUS B MPOLECCE PEIICHUS ITpaKTUYe-
CKHX 3a7a4 U MpoOJieM, OPUEHTHUPOBATHCS B UH)OP-
MaIMOHHOM TPOCTPAaHCTBE M YPOBEHb C(HOPMHUPO-
BAHHOCTU AHAJIMTUYECKUX, UCCIIEIOBATEIHCKUX Ha-
BBIKOB, HAaBBIKOB IPAKTHYECKOTO U TBOPUYECKOTO
MBIIUTIEHNUS. MOXET BBITIOJHATHCS B WHIWBHIYaTh-
HOM TOPSIIKE UK TPYITION 00yJaroImuxcsl.

TeMbl rpynIoBbIX UIIH
WH/IMBUIYaTbHBIX
IIPOEKTOB




MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem: UHGOpMAYUOHHBIX MEXHOIO0UT

Kageopa: snexmpomexuuxu u snepeoobecnevwenus npeonpusmuii

Y4eOHbIM MIaHOM 110 HampaBiaeHUIo moAroToBku 13.03.01 «TengosHepreTuka v TeIIOTEXHUKA»
JUISE O0YYArOIIUXCSl TIPEYCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATUN 1o muctumuinae «[lotpebu-
TEJU TEIUIOTED B 00beMe 36 yacoB. OOydJaronuMcs MpeaiaraloTcs pasHOYPOBHEBBIC 3a7a4d U 3a/1a-
HUS PEKOHCTPYKTUBHOT'O YPOBHS, MO3BOJIAIONINE OIEHUBATh U JIMArHOCTUPOBATH YMEHUSI CUHTE3UPO-
BaTh, aHAJIM3UPOBaATh, 0000MIATh (PAKTUYECKUN U TEOPETUYECKUH MaTepuan ¢ (HOpMyIUPOBAHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIIEHUEM IMPUYUHHO-CIICICTBEHHBIX CBSI3CH.
[emn mpakTUYECKUX 3aHITHIM:
1)  yrayOneHHe U 3aKpeIUICHHE TEOPETUUCCKUX 3HAHUH, MTOJYYCHHBIX CTYICHTAMU Ha JICKIIUH;
2)  HAYYUThCS MPOM3BECTH PacyeThl DHEPreTHYECKOro OajaHca MPEANPUSITHH W O00BEKTOB
KKX

3) mpuoOpecTH HABBIKM pacyera TEIIOBOTO MOTPEOJICHUs MPEANPUATHH IS TEXHOIOTHYE-
CKMX HYX/I, OTOIIJICHUS, BEHTUWJISILIUU U TOPSYETO BOJOCHAOKEHNS,

4)  Hay4YHUTHCS MPOBECTHU FHIPABIMYECKUAEC PACUCThI TCIJIOBBIX CETEH;

5)  npuoOpecTH HABBIKK MMPOBEACHHUS TEIJIOBBIX U MPOYHOCTHBIX PACYCTOB TEILUIOBBIX CETEH.

3aganue 1: JHepreTnyeckue 0aaaHchl NpeANPUATHI
1)  Mero/pl MaTepHATIBHOTO OATAHCOB,

2) HHEPreTUYECKOro 0aJaHCcoB,

3) HKCEPreTUYEeCcKOro OanaHcoB.

3aganmne 2: CucreMbl TEIJIOCHAOKEHUS
1)  H3ydeHue cxeMm TEIUIOIEKTPOIICHTPANICH.
2) BopsHbie 1 mapoBbie CUCTEMBI TETLNTOCHA0KEHHUSI.

3aganue 3: OCHOBBI THAPABJIMYECKOr0 pacyera
1)  Ilpumepsl TUIPABIMYECKOTO PacyeTa BOISHBIX TEIJIOBBIX CETEH.
2)  TI'mppaBnuueckuii pacyeT napo- ¥ KOHAEHCATONPOBO/OB.

3aganue 4: TenJi0Boil M NPOYHOCTHOM pacyeT JIEMEHTOB CeTH

1)  Pacuersl TEIJIOBBIX MOTEPh TEIUIOMPOBOJIOB U MaICHHS TEMITEPATYPHI.
2)  Pacuer TemnonpoBOAOB U ONOP HA Pa3IMUHbIE HArpy3KH.

3)  Pacuer koMmIeHCaTOpOB.

Kpurepun oueHKH NpaKTHYECKUX 3aAHATHI

[Tocne mpoBeneHusI MPAKTUYECKUX 3aHATUH MO KKI0M TeMe (3alaHHui0) TPOBOJIUTCS TECTUPO-
BaHHE KaXJIOTO 00YYaroIIerocsi B BUE MPOBEICHUS KOJUIOKBIYMA. YdYalieMycs 3a/1al0TCsl HECKOJIBKO
BOITPOCOB M3 CIMCKA BOIPOCOB KOJUIOKBUYMOB. B 3aBHCHMOCTH OT ypOBHS OCBOCHHOCTH TE€MBI 00Y-
YarOIIeMYCsl CTAaBUTCS 0000IIIEHHAs OI[EHKA 32 TeMY MPaKTUYECKOTO 3aHATHUS U KOJUIOKBHYMA IO ATOM
TEME.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
(benepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0BATENILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem: UHGOpMAYUOHHBIX MEXHOIO0UT

Kageopa: snexmpomexuuxu u snepeoobecnevwenus npeonpusmuii

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

Bomnpocsl TecTOB (KOJJIOKBUYMOB)
7151 IPOBEPKH MPOMEKYTOYHOT0 KOHTPOJIsI 3HAHUI CTY/1eHTOB
no aucturumae «IloTpedurenu TermioTh

KomnokBuym Nel.
IIpoMbInIEHHBIE TOTPEOUTEIH TOIJIMBHO-D)HEPreTHYEeCKHX PecypcoB

1. KakoBa cTpykTypa 3HepronorpelieHus oTpacieil NpOMbIIIIEHHOCTH?

2. Yto moKa3bIBaAIOT TPaQUKH TEIUIOBBIX HATPY30K MPOMBIIIICHHOTO MPEAIPUATHS ?

3. Kakue BTOpHUYHbIE SHEPreTUUYECKHUE PEeCypChbl BOSHUKAIOT B HEPTEXMMUUYECKUX U HedTemnepe-
pabaThIBAIOIIMX MPOU3BOACTBAX?

4. Kakue 0coO€HHOCTH UCIOIb30BAHUS TEIJIOTHI IPU MPOU3BOJCTBE ITHIICHA?

5. Kakue oco0eHHOCTH UCIIOJIb30BaHuUs TEMIOTHI IIPU ITPOU3BOJICTBE MpoNnuiieHa?

6. OcobeHHOCTH MPOU3BOJICTBA U30MpPEHA.

7. Temnoncnoyib30BaHUE IPHU AETHAPUPOBAHUN N30AMUIIEHOB.

8. Kak cTposiTcst MaTepuaiibHble 6agaHChl MPeIpUsATHI?

9. Kak cTpositcs sHepreTuieckue 0aaHchl MPeANpUATHIL?

10. Kak cTpositcst akcepreTuueckue 0alaHChl MpeAnpUsITHNA?

11. Kak npou3BoIuTCS aHAIU3 NOTPEOJIEHUsI SHEPTHH B CHUCTEMaX TEIIOCHA0KEHUs?

KonnokBuym Ne2.
Cucrembl pacnpeesieHUust TENJIOTbI

1. KakoBa cTpyKTypa cucTeM TemIoCHa0 KeHUsI IPEANPUATHI?

2. Yem otTinyaercss KOMOMHMPOBAaHHAS BBIPAOOTKA TEMJIOBOM U 3JIEKTPUYECKON SHEPrHH OT UX
pa3fesbHON BeIpabOTKU?

3. Ha3HaueHue u CTpyKTypa TEIUIOBBIX CETeil.

4. BonsiHbIC ¥ TTAPOBBIE CUCTEMBI TETUIOCHA0KEHUSI.

5. Kakue croco0bl perenepanuy TerioThl B pa3IMyHbIX TPOU3BOICTBAX HEPTEXUMHUU?

6. Kotipl yrrimm3aTopsl HePTEXMMHUYECKUX U He(TerepepadaThIBAIONINX TPONU3BOJICTB.

7. OnpenesneHre pacxo1a TOIUIMBA B KOMOMHUPOBAHHBIX CHCTEMAX.

8. DKcIutyaTanus TeIIOreHEPUPYIOIIUX YCTAHOBOK.

KommoxkBuym Ne3.
I'mapaBianYecKuil pexxuM CHCTEM TeIJIOCHAOKeHUs!

1. 3agauyn ruIpaBINYECKOTO pacyeTa TEIIOBBIX CETeH.

2. OCHOBBI ¥ TOPSIIOK TUAPABINYECKUX PACUETOB.

3. IIbe30MeTpudeckuii rpaguk U HEHTpaIbHbIE TOUKH.

4. OcoOEHHOCTH THIPABIMYECKOTO pacueTa mapornpoBOIOB.

5. OcobeHHOCTH THAPABINYECKOTO pacuyeTa KOHACHCATOIIPOBOIOB.



6. Be106op cxembl prcOeANHEHNUSI a00HEHTCKUX YCTAHOBOK K TETUIOBBIM CETSIM.
7. OnpeneneHne pacyeTHbIX PacXxoJ0B BOJBI.

8. BeIOOp ceTeBBIX, MOAMUTOYHBIX U MMOJIKAYUBAIOIINX HACOCOB.

9. l'upaBnuyeckue XapaKTepPUCTUKHU CUCTEMBI.

10. 'mapaBarUECKUE PEKUMBI 3aKPBITBIX CUCTEM,

11. I'uppaBiauveckas yCTOWYUBOCTb.

12. I'mapaBaudecKuil pexkMM OTKPBITBIX CUCTEM.

13. l'uapaBanueckuii yap B TEIJIOBBIX CETSX.

KomnoxkBuym Ned
Temn0Boi M NPOYHOCTHOM pacyeT TeIJIOBOH CeTH

. Pacder TeroBbIX NOTEph HAA3EMHBIX TETIIIONPOBO/IOB.

. TerutoBble moTepy TEIIONPOBOJOB IIPU OECKaHAIBHO MIPOKIIAMIKE.
. TerutoBe moTepy Mmpu NPOKJIIAIKE TEIUIONPOBOIOB B KaHANAX.

. Pacuet mageHus TemMreparypsl TETZIOHOCHTEIIS.

. IIlpoyHOCTHOH pacyeT TpyOONpPOBOIOB.

. Pacder TeronpoBo10B Ha BECOBBIE HATPY3KH.

. Yeunusi, IefCTBYIOINE Ha HEMTOIBIKHBIE OTIOPBI.

. Pacuer [1-00pa3HBIX KOMIIEHCATOPOB.

. CamoKOMIIEHCAIMS TEMIIEPATYPHBIX PACIIUPEHHH.

0. Ycunus, aeiictByroniye B OecKaHalbHBIX TEIJIONPOBOIOB.

— 00 INOTHA~WNPE

KPATEPUU OIIEHKH 3HAHWH BO BPEM1
IMPMEKYTOYHOI'O KOHTPOJISAA 3HAHHMU (TecToB)

B npouecce nzydenus nucuunianssl «llotpedureny TEmIoTh Ui IPOBEPKH YPOBHS OCBOEHUS
OCHOBHBIX Pa3/IeJIoB Kypca MpeayCMOTPEHbI MEpPhl MPOMEKYTOYHOIO KOHTPOJISl 3HAHUN CTYJIEHTOB B
BHJIE TECTUPOBAHUS BO BPEMsI KOJUIOKBHYMOB IIOCJIE U3YYEHUSI COOTBETCTBYIOIIUX pa3zaenoB. Komio-
KBUYMBI (TECTUPOBAHKE) MPOBOAUTCS BO BpeMs MpakTUYecKuX 3aHsATuH. CTyneHThl 3apaHee WHQOp-
MUPYIOTCS O NPEACTOSAIIEM TECTUPOBAHUU 32 JIBE HEJENIN U IOJY4YaroT CIHMCOK BOIIPOCOB TECTUPOBA-
HUSL.

W13 Bcero crnucka BOIIPOCOB CTYJIEHTY IpenoiaBaTeslb METOI0M CllydailHOro BeiOopa 3afaeT TpH
Bonpoca. OTBETHI OIIEHUBAIOTCS [0 CUCTEME PEHTHHIOB U MOJIyY€HHbIE 0auIbl J00ABIAIOTCA K EPCo-
HaJIbHBIM CEMECTPOBBIM PEUTHHIaM CTYACHTA.

Kpurepun onenkn:

" 3aureno / He
Kpurepuii ouenku Babl Ouenka
3a4YTEHO
Jlornuecku 0OOCHOBAHHBIE, ITOJHBIE U
MIpaBUILHBIE OTBETHI HA BOIPOCHI K DK-
P P 32 OTanyHO 3auTeHo
3ameHy. Pa3BepHyThIE OTBETHI Ha J0-
MTOJIHUTEJIbHBIE BOITPOCHI.
JlocTaTouyHO MOJHBIM OTBET. MMerTcs
TPYJHOCTH B OOOCHOBAaHHOCTH CBOETO 26 Xopomro 3a4TeHo
OTBETA.
Hemnomnaelii oTBeT (B 00IIMX YepTax) Ha
( m prax) 20 VY 10BiETBOPUTETHHO 3auyTeHo
BOIIPOCHI K SK3aMEHY.
Henornunoe nocrpoeHre Ha BOMPOCHI
K J5kK3ameHy. HepackpslTa TeMarnka <20 HeynosnersopurenbHo He 3aureno
BONPOCOB. OTCYTCTBHE apryMEHTAIINH.
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3AJJAHME HA
PACYETHO-TPA®UUYECKYIO PABOTY
10 JUCILIUITIINHEC «HOTpe6I/ITeJ'II/I TCIIJIOTBD)

OTBeTHUTH Ha BOIIPOCHI U pCHINUTL 3adavy.
1. YTo MOHUMAIOT MO/I TEII0CHA0KEHUEM.

2. JlaTb onpezaeneHue CUCTEMbI TEIJIOCHAOKCHMSL.

3. HapucoBaTb cxeMy CUCTEMBI LIEHTPAIN30BAHHOTO TEIIOCHA0KEHUS

4. B ueM paznuuue MeXay LEHTPAIM30BaHHBIMU M JCLIEHTPAIW30BaHHBIMU CHCTEMaMU
TEIUIOCHA0KEHU?

5. B uewm paznuume MeXIy 3aKpBITBIMHA U OTKPBITBIMH CHUCTEMaMH TETJIOCHAOKEHHS?

6. Kiaccuduxamnmst morpeOuTeNei TeIIOTHI 10 PEKUMaM TEIUIOTIOTPEOICHHS.

7.  IlpuBectn ¢opMynbl Al ONpPENENECHUS PACXOIOB TEIJIOTHl (TEIUIOBBIX IHOTOKOB) Ha
OTOIUICHHE, BEHTWISLINIO, TOpsidee BOJIOCHA0KEHNE ¢ 00bSICHEHHEM BCEX BEIMYMH.

8.  Pewumbs 3a0ayy.

Onpenenutb CyMMapHBIM pacueTHBIM pacxo] TEIIOThl Ha TEXHOJIOTHYECKUE HYXKbl, OTOIIEHHE,
BeHTW IO U ['BC MsicokomOnHaTa mMpou3BOIUTENBHOCThIO Pi=6,25T/4ac., ecnu yneiabHbIA pacxoy
TEIJIOTHl Ha BBIPAOOTKY Msica (i=1,351'J[/T, 00beM OTaruIMBaeMBbIX 3JaHUM 1O HAPYKHOMY 0OMepy
VH=45000M3, 00BEM BEHTHIUPYEMBIX 37aHui cocTtaBiseT 80% OT orariauBaeMoro. Y aeiabHas OTOIU-
TeJbHAasl XapaKTepucTuka 31aHuil §,=0,2 Br/m®-°C, yZAENIbHAsI BEHTUIALMOHHAS XapaKTEPUCTHKA 3/1a-
Huit 0y=0,3B1/M*-°C. Pacxox ropsiueld BOJbl HA TEXHOJIOTMYECKUE U XO3SHCTBEHHO-OBITOBBIE HYKIIbI
Gp=6kr/c, cpemuss Temmneparypa ropsiaeii Boabl th=+55°C. Temmeparypa xomomHoit Bomsr t.=+5°C.
Cpennsisi Temneparypa BHYTPEHHETO BO3/yXa OTaruBaeMbix momemienuid t,=+18°C. Pacuernas Ha-
py)kHas TemIlepaTypa BO3IyXa I NPOEKTUPOBAaHMSA OTOIUIEHMA 1,,=-25°C. D1y ke Temmeparypy
MIPUHATH JIJIsl pacueTa KOJIMYECTBa TEIJIOTHl Ha BeHTUIsuIo. TermmoemMkocTs Boabl ¢=4, 186k x/kr-°C.

KPUTEPUU OIIEHKU PACUETHO-TPA®NYECKOMN PABOTHI
KoHnTposbHast paboTa BBIOTHSAETCS B IPOCTOM TETpain. B 3aBUCHUMOCTH OT MOJTHOTHI OTBETOB U
MPABIJILHOCTH PEIICHUS 33/IJa4H CTABATCS OAJUIBI IO CUCTEME PEHTHHTOB.
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Tembl 3cce (pedepaToB, 10KIa10B, COOOLLIEHUI)
o nucruiuinne «[loTpeduTenu TernoTh»

CaoiicTBa BOASIHOTO Tapa.
CBoiicTBa BIaKHOTO BO3/1yXa.
SIBieHUs TEMIIOMACCONEPEHOCa B TEMNIOHEPIE€TUYECKUX YCTAHOBKAX.

4. MupoBoil okeaH KaKk HUCTOYHHK PHEPIeTUYECKUX PECYpPCOB: BO3MOKHOCTH, MPOOJIEMBbI U
MIEPCIIEKTUBBI Pa3BUTHSL.

5. EcrecTBeHHOE OpraHNYECKOE TOILUIUBO.
[TonydyeHune 3HEprum 3a cYET peakLnu AeIEHUs TSHKETBIX sAep.
TepMosiiepHbIe TPOLIECCHI B HEAPAX 3BE3/I.
[upKynsunoHHbIE HACOCHI B CUCTEMAaX MHAMBUAYAIBHOIO U KOJIJIEKTUBHOTO OTOIIJICHUS.
TemnosnexTpoLeHTpalu MPOMBIIUICHHBIX TPEITPUSITHHA.

10. CpaBHEeHHE KOMOWHHPOBAHHOTO W Pa3/IeIbHOTO MTPOU3BOJICTBA YJEKTPUUCCKONW U TEIIOBOM
JHEPTUH.

11. TIapoBble KOTJIbI IPOU3BOACTBEHHBIX U OTONUTENbHBIX KOTEIbHBIX.

12. Hcnonb30BaHME KOTIOB YTUIN3ATOPOB HAa He(TEXMMHUECKUX U HedTenepepadaThIBAIOLINX
MIPOU3BOJICTBAX.

13. BtopuuHnslie sHepropecypchl. X BUIBI U IPUMEHEHHUE IS Pa3UYHBIX OTpaciieid MPOMBIIII-
JIEHHOCTH.

14. JlonrocpoyHble TEHAEHIIMH MUPOBOM AMHAMUKU 100bIYM HE(DTH U €€ TeKyIIHe IICHBI.

15. T'myGokast yTuin3anust Teria yXoasux ra3os.

16. DxoHOMHUS PHEPTUU 3a CUET TEMJIOU30JIALUHN OrPaKJAOIINX KOHCTPYKIUN 3aHUH.

wnh e

6.
7.
8.
9.

Kputepun onenku pedepaton
Ecnu ctynent Gepercs 3a moAroToBky pedepara, To o MmoxkeT PI'P He BeimonHATh. B 3aBUCHMO-
CTH OT Ka4ecTBa MOJTOTOBKH 3a pedepar craBuTcs ot § 10 12 6amion
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33[[31-[1/[9[ H TEMbI, BLIHOCUMBbBIC HA CAMOCTOATCIbHYIO paﬁoTy

Ne | Baganust u TeMbl, BHIHOCUMBIE HA CAMOCTOSI- Jacwr dopma | UHAMKATOPBI TOCTHKCHUS
/11 tenpHyto padoty (CITTM) CPC KOMIIETCHIIUU

1 |DHepreTrueckuii KOMIUIEKC CTpaHbI 6 (15) |Koucmekr ITK-1.LIR-.2; TIK-1.3;

P P IK-2.1; TIK-2.2; T1K-2.3

ITK-1.1;11K-1.2; TIK-1.3;

2 |Bo300OHOBIsIeMbIE HICTOYHUKH YHEPTUU 7 (16) |Koucmexr TIK-2.1: [IK-2.2: TIK-2.3

CpaBHEHHE KOMOMHUPOBAHHOTO M Ppa3/ciib- IMK-1.1;ITK-1.2; TIK-1.3;

3 HOT'O MPOM3BOJICTBA YHEPTUU 7 (16) |Koncrexr I1K-2.1; I1IK-2.2; [IK-2.3

ITK-1.1;ITK-1.2; TIK-1.3;

4 |O6opynoBaHUE TEILJIONPOBOJIOB 7 (16) |Koucmekr TIK-2.1: TIK-2.2: TIK-2.3

KPAUTEPAU OLIEHKH 3HAHUM
1o pesyiabraram nposepku koucnekroB CII'TM u pedeparos

Kaxxapiii cTyIeHT coCcTaBIseT KOHCIEKT [0 TeMaM, BBIHOCHMBIM Ha CAaMOCTOSITENIbHYIO paboTy.
[Tocre mpoBepku KOHCHEKTOB (pedepaTa) mpernogaBareib 3a1a€T HECKOIBKO BOMPOCOB IO ITHM Te-
MaM. B 3aBHCHMOCTH OT KayecTBa M YPOBHS MMOATOTOBKH KOHCIIEKTOB U Kau€CTBA OTBETOB CTABUTCS OT
8 mo 16 6amos.
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3aganus 1l BbINOJIHEHUS
KypcoBoro npoexra
no gucturuimae «[loTpeduTesn TenJaoTbDy

B teuenue cemecTpa CTyI€HTHI BBIIOJIHSIOT KYpPCOBOM MPEKT, MPEACTABIISIIONIAs COO0M pacyeT u
MIPOEKTUPOBAHKUE CUCTEM TEIJIOCHA0XKEHHUS 11eXa MPOMBIIIJICHHOTO MpeAnpusaTus win oobexta XKKX.

esin BbINOJIHEHUSI KYPCOBOTI'0 NMPOEKTA:

3aKpenjienue 'y cmydeﬁmoe YMEHUA.

o [IPUMCHATH TCOPCTUICCKHUEC 3HAHUA HA ITPAKTUKCE,

e IPOBOJINTDH AHAIN3 CIIEIUATIBLHONU U TEXHUYECKOU JIUTEPaTYPhl;

e BEIJIEIATH HAYYHYIO HOBU3HY U IIPAKTUYECKYIO 3HAYUMOCTb;

e BBIJICTISITh OCHOBHBIC TTOHSTHS UCCIIEIOBAHUSI KYPCOBOTO MPOEKTA;

e IpuOOpETaTh MPAKTUYECKHE HABBIKM 110 BBHIOOPY ONTHMAIBHOTO BapuWaHTa PEHICHUS IOCTaB-
JIEHHOU TIPOOJIEMBI;

cnocobcmeosams y CmyoeHmoe8 pazeumuro HA8bIKOG:

e CAMOCTOSITENIbHOM PabOTHI CO CMPAaBOYHON M TEXHHUYECKOW JTUTEepaTypoll mpu OOOCHOBAHUU
BbIOOpa KOHKPETHOIO TEXHHYECKOIO pelIeHHs II0 3a/laHHbIM [apamMeTpam;

e rpamoTHOrO - B cootrBeTcTBHH ¢ ECK]I - odopmienus pe3yabTaToB paboThI;

e BBINIOJHEHMSI BBITYCKHOW KBaJIM(UKAIIMOHHON paboThI.

Conep:xaHue KypcoBOro nmpoeKkra

Tensiocna0xxeHne uexa mnpeanpusaATHA HedTeXUMHUYECKUX, HedTenepepadaTbIBAIOIIUX
npou3BoAcTB Wi 00bekToB ZKKX

I/ICXOIleIe JAAHHbIC: reHepalbHBIN IIJIaH IpeANpUITHUS,
IJIaHbI 1 pa3sMEpPhI 3I[aHI/II\/JI, IMJIaHbI KOMMVHI/IKaHI/Iﬁ cHaOXeHUS OHCPIrOHOCHUTECIIAMMU.

CoaepkaHue pacyeTHO-NOSICHUTEJIbLHOW 3amMUCKU (TIepeueHb MOoJuIekallux pa3paboTke
BOIIPOCOB): 1) BBEJICHUE;

2) KpaTKoe ONKCaHHUe TEXHOJOTMYECKOTo Mpoliecca;

3)onpeneneHne TEMIOBBIX NOTEPh YEPE3 OrPAXKAAIOIINE KOHCTPYKIINY;

4) pacueT TEIUIOBLLIEICHHU ;

5) pacyer TeIIOTHI Ha BEHTHJISINIO TIOMEIICHUH;

6) pacueT TemIOThl Ha OTOIUICHUE U ONPEEICHNE KOJIMYECTBA OTONMUTEIbHBIX MPUOOPOB;

7) pacuer ro0BOro pacxoja TEMJI0Thl Ha OTOIIEHHUE;

&) rmapaBIMUYECcKU pacyer;

9) pacuer KOMIEHCATOPOB W YCUJIMI HAa ONOPBI.

Ilepeyennb rpaguueckoro Marepuasa (C TOYHbIM yKa3aHUEM 00sI3aTEIbHBIX YepTeXKeEN):

1) reHepanbHbIH 1IaH 11eXxa (00bEKTA);

2) aKCOHOMETPHUSI CUCTEMbI OTOIJIEHUS OJAHOTO 3]1aHUs




3a KaXIblid pazzesl KypcoBOTO MPOEKTa BBICTABISIOTCS PEUTHHIOBBIE Oayuibl. [IpuMepHoe cooT-
BETCTBUE OLIEHOK MO YEThIPEeXOaNbHOM CUCTEME U PEUTHHIOBBIX OayioB npuBeAeHo B Tadnwuie. [Ipe-
MoJaBaTelib, OPUEHTUPYSICh 1O 3TOM TAOIMIIE , BBHICTABIISIET UTOTOBBIE Oaslibl, HE MPEBbIIIAONINE 22
0asoB.

Kpurepum oneHku:

Tabnuua
Kputepuu pedTHHIOBOM OLIEHKH KYPCOBOT'O MPOEKTA

Yucno 6aioB 3a OLEHKY
BUJ KOHTPOJIA
Yooen. Xopowo Oma.

KypcoBoii IpoeKT:
1) Beeaenue. Onucanue TEXHOJIOTUH 15...18 18...22 22...25
2) Pacder TemiocHaOXeHUS 1Iexa 15...18 18...22 22..25
3) T'mapaBnuveckue U MPOYHOCTHEIE 15...18 18...22 22...25
pacyeTsl
4) I'paduyeckas 4acTh 15...18 18...22 22...25

Bcero 60...73 74...86 87...100
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IK3AMEHALIMOHHBIE BOITPOCHI
no nqucuuiuivbe «IlorpeduTenu TenaoTbn

1. KakoBa cTpyKkTypa SHEprornoTpedIeHus OTpacieil MpOMBIIUICHHOCTH?

2. Yro noka3plBaOT IpaUKH TEIUIOBBIX HAIPY30K HPOMBIIIJICHHOTO NPEeAPUATHS?

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

4. Kakne 0coO€HHOCTH UCTIOIB30BAHUS TETIIOTHI TP MPOU3BOJICTBE dTHIICHA?

5. Kakue 0coOOeHHOCTH UCTI0JIb30BaHUS TEIUIOTHI TP IPOU3BOACTBE MPOINUIeHa?

6. OcobeHHOCTH TPOU3BOICTBA U3OTPEHA.

7. Tenyoucnosb30BaHUE IPU ACTUAPUPOBAHUU U30aMHIICHOB.

8. Kak cTposiTcs marepuanbHble OanaHChl NPeaIpUsTuii?

9. Kaxk cTpositcs sHepreTuueckue 0anaHchl NpeAnpUsSTHIA?

10. Kak cTposiTcs sKkcepreTndeckne 0aaaHchl MpepusITHii?

11. Kak npousBoauTcst aHaiau3 NOTpeOICHHs SHEPTUU B CHCTEMAaX TeMI0CHA0KeHUs?

12. KakoBa CTpyKTypa CHCTEM TEIUIOCHA0KEHUS TIPEATIPHSI TN ?

13. Yem otamuaeTcs KOMOMHHUPOBaHHAsI BBIPAOOTKA TEIUIOBOM U 3JIEKTPUUYECKON 3HEPrUu OT MX
pa3nesbHON BeIpabOTKU?

14. Ha3znaueHue U CTPYKTypa TETJIOBbIX CeTEH.

15. Kakue cniocoObl pereHepanuu TEeMI0Thl B pa3IMYHbIX TPOU3BOJICTBAX HEPTEXUMHUU?

16. Kotnbl yTunnsaropsl HepTEXUMHUECKUX U He(TenepepadaThIBatONIMX TPOU3BOICTB.

17. Onpenenenue pacxoaa TOIIMBA B KOMOMHUPOBAHHBIX CHCTEMAX.

19. Dkcnmyaranus TEIIOT€HEPUPYIOINX YCTaHOBOK.

20. 3amaun THAPABIMYECKOTO pacyeTa TEIJIOBBIX CeTEeH.

21. OCHOBBI U OPSIOK TUAPABIMYECKUX PACUETOB.

22. IIbe3omeTpudeckuii rpaguk U HEUTPaIbHBIE TOUKH.

23. Oco0eHHOCTH THIPABINYECKOTO pacueTa MapornpoBOIOB.

24. OcoOCHHOCTH THIPABIMICCKOTO pacueTa KOHJICHCATOIPOBOIOR.

25. Be160op cxeMbl IpUCOETUHEHNSI ADOHEHTCKUX YCTAaHOBOK K TETIJIOBBIM CETSIM.

26. OmpesienieHue pacyeTHBIX PacX0I0B BOJIBI.

27. Bb16op ceTeBbIX, MOANMUTOYHBIX U MOKAYNBAIOIIMX HACOCOB.

28. 'mnpaBnuUecKkre XapakTePUCTUKH CHCTEMBI.

29. l'upaBnuyecKue pexXUMBbl 3aKPHITBIX CHCTEM,

30. l'ampaBnugeckast yCTOWIHBOCTD.

31. l'uapaBauuecKuil pexkuM OTKPBITHIX CUCTEM.

32. l'umpaBnudecKuii yaap B TEIUIOBBIX CETSX.

33. Pacuer TemaoBbIX NOTEPh HAI3EMHBIX TEILIONPOBOIOB.

34. TenioBbIe TOTEPH TEILIOMPOBOIOB IPH OECKAHAIBLHON MPOKIIAJIKE.

35. TerioBe moTepu MpH MPOKIAIAKE TEIJIOMPOBOJIOB B KaHAIaX.



36. Pacuer mageHus TemMneparypsl TEIIOHOCHTEIS.

37. IIpouyHOCTHOM pacyeT TpyOOIIpOBOIOB.

38. PacueT TennonpoBoI0B Ha BECOBbIE HAIPY3KHU.

39. Yewnus, AeiCTBYIONIME HA HETTOABUKHBIE OMOPHI.

40. Pacuer I1-06pa3HbIX KOMIIEHCATOPOB.

41. CamoKOMIIEHCAIMS TEMIIEPATYPHBIX PACIIUPEHUM.

42. Yceunus, nefdCTBYIONIME B O€CKaHAIBHBIX TETJIONPOBOJIOB.

Kpumepuu OUEHKU 60 6pemMA IK3AMEHA.

[To monoXeHuIo 0 PEUTUHIOBOM CUCTEME OLCHKH 3HAHUH CTYICHT JOIYCKAaeTCs K dK3aMeHy, ec-
JIM B TeYEHUU ceMecTpa HabepeT 36 u Goipie O6amnoB. B sx3amMeHanmoHHbIX OMleTax 1o 3 Borpoca u3
pa3HbIX pa3lesioB Kypca. 3a OTBET Ha KaXK/AbI BOIPOC B 3aBUCUMOCTHU OT IOJHOTHI U YPOBHSI OTBETOB
craButcs 10 12 6amnos. Eme 1o 5-tu 6ayuioB mpenoaBaTesib MOXKET 100aBUTh 32 OTBETHI HA JOTMOJI-
HUTEJIbHBIE BOIPOCHL, HO CYMMapHOE KOJIMYECTBO 0aJUIOB HE MOKET MpeBhICUT 40. DK3aMeH cuuTaeTcs
CHQHHBIM IPH TTOJIYYCHUH CTYJEHTOM HE MeHee 24 0aJjioB.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOrO TOCYIapCTBEHHOTO
OI0IXKETHOTO 00Pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCKnil HAalMOHAJIBHBIN UCCIIEI0BATENBCKUN TEXHOJIOTUYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noaroroku/crenuanbHOCcTh: 13.03.01 «TemmodHepreTuka v TeIIOTEXHUKAY
[Ipoduns/cenmanuzanus: «HeproodecneyeHrne IpPenpUsITHID
JucturuHa: «I1oTpeOuTeny TeImIoThI»

3as.xadenpoil /L7~ _ Taspwios E.H.
e
« _» 2023 r.

DK3aMeHaAlMOHHBIN ouaer Ne 1

1) KomOunmpoBaHHas BHIpaOOTKA TETNIOBOM H AJIEKTPHYECKON YHEPTUH.

2) Ha3HaueHue U CTPYKTypa TEIUIOBBIX CETEH.
3) Ycunus, aecTByoMKEe B O€CKaHATBHBIX TEILJIOMPOBOIOB.

IIpenonaBareins ¢ / I'aBpuiios E.H.

MuHucTepcTBO HayKu U BeIcuiero oopasosanust Poccuiickoit denepanun
HmxHexaMCKkuii XUMHKO-TEXHOJIOTHUECKUA HHCTUTYT ((umuan)
(beneparbHOTO TOCYaPCTBEHHOTO
OIOKETHOTO 00Pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npednpusmuii
Hamnpasnenue noaroroku/crnenuanbHocTh: 13.03.01 «TemmosHepreTuka v TEINIOTEXHUKAY
[Tpoduis/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Jucnununa: «[loTpeduTeny TennoTh»

3aB.kaeapoii _;_,f:'-‘ % __T'aBpuios E.H.
7
« ¥ 2023 .

DK3aMeHAIMOHHBII OuteT No 2

1) CrpykTypa CUCTEM TEIUIOCHAOKEHHUS MIPEITPUSITHIA.
2) Croco0bl pereHepaluy TeIIOThl B pa3IMYHBIX MPOU3BOICTBAX HEPTEXHUMHUHU.

3) Pacuer [1-00pa3HBIX KOMIICHCATOPOB.

IIpenonaBareins I'aBpunos E.H.



MuHHCTEepCTBO HAYKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHUECKUA HHCTUTYT ((huuai)
benepanbHOro rocy1apcTBEHHOTO
OIO/KETHOTO 00pa30BaTEIbHOTO YUPEKIACHHUS BBICIIETO 00pa30BaHuUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIIbCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY

Daxynremem: Unpopmayuonuvlx mexnono2uil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue noaroroku/crenraibHOCTh: 13.03.01 «TemmodHepreTuka U TeI0TEXHUKAY
[Tpoduns/crienmanu3anus: «JHeproodecnedyeHrne IPeInPUsITHID
Jucnumanna: «[loTpeOuTenn TemioThhy

3aB.kadenpoit £ 7 __Tapuios E.H.
d

Y

«__» 2023 .
JK3aMeHAIlMOHHBIN OmieT Ne 3

1) Awnanu3 noTpeOICHUS SHEPIHU B CHCTEMaX TEINIOCHAOKEHHUSI.
2) Kotibl yruim3aTopbl HePTEXUMUYECKUX U HedTenepepadaThIBAIOLIMX POU3BOJICTB.
3) VYcunus, IeHCTBYIOLIME HA HEMOABUKHBIC OIIOPBL.

[IpenonaBarens %) I'aBpunos E.H.

MuHuCTEpCTBO HayKu U BhIcLIero oopasosanus Poccuiickoit deneparun
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((umuan)
(beneparbHOTO TOCYaPCTBEHHOTO
OIOKETHOTO 00Pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvlx mexnono2u
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue noaroroku/cnenuanbHocTh: 13.03.01 «TemmosHepreTuka v TEINIOTEXHUKAY
[Tpodwibs/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Jucnunnuna: «[loTpeOuTeny TennoTh»

3aB.kaeapoii _;,-i":"j’ __T'aBpunos E.H.
7

« » 2023 1.

JK3aMeHaAlMOHHBbIH OuJiet Ne 4
1) DkcepreTuueckre 6anaHChl MPEeANPUATHIA.

2) Onpenenenue pacxo/ia TOIUIMBA B KOMOMHUPOBAHHBIX CHCTEMAX.
3) Pacuer TemionpoBo10B Ha BECOBBIE HATPY3KHU.

[IpenonaBatens & I"aBpunios E.H.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOrO TOCYIapCTBEHHOTO
OI0I)KETHOT0 00Pa30BaTEIHHOIO YUPEKICHUS BBICIIETO 00pa30BaHUS
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noaroroku/crenuanbHOCTh: 13.03.01 «TemmodHepreTuka U TeIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
JucturuHa: «I1oTpeOuTeny TemIoTh

3as.xadenpoil /L7  Taspwios E.H.
7

« » 2023 1.

DK3aMeHAIIMOHHBIN ouieT Ne 5

1) DuepreTuyeckue OaaHChI PEATPUSITHIA.
2) DKCIUTyaTalusl TeIUIOTeHEPUPYIOIIUX YCTAaHOBOK.
3) Pacuer majgeHus Temrneparypbl TEIIOHOCUTEIIS.

[IpenonaBarens =2 ) I'aBpunos E.H.

MuHucTepcTBO HayKu U BeIcuiero oopasosanust Poccuiickoit deneparun
HuxHexaMcKkuii XUMHKO-TEXHOJIOTHUECKUA HHCTUTYT ((humuan)
(beneparbHOTO TOCYaPCTBEHHOTO
OIOKETHOTO 00Pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue noaroroku/cnenuanbHocTh: 13.03.01 «TemmosHepreTuka v TEINIOTEXHUKAY
[Tpodwibs/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Jucnunnuna: «[loTpeOuTeny TennoTh»

3aB.kaeapoii _;,-i":"j’ __T'aBpunos E.H.
7

« » 2023 1.

DK3aMeHAIIHOHHBIN 0nJieT Ne 6
1) MarepuanbHbie OaNaHChl TPEATPULTHA.

2) 3ama4d rHIPaBINYECKOrO pacyeTa TeIUIOBBIX CeTeH.
3) TemuioBble MoTEpHU MPH MPOKIIAAKE TEIIONPOBOIOB B KaHAJaX.

IIpenonasarens &F747) I'apunos E.H.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOrO TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaTEIHHOIO YUPEKACHHUS BBICIIET0 00pa30BaHUs
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noaroroku/crenuanbHOCcTh: 13.03.01 «TemmodHepreTuka v TeIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
JucturuHa: «I1oTpeOuTeny TemIoTh

3as.xadenpoil /L7  Taspwios E.H.
7

« » 2023 1.

DK3aMeHAIMOHHBIN ouieT Ne 7

1) Teruoucnonbp30BaHKE MPH ACTHIPUPOBAHUU H30aMHUIICHOB.
2) OCHOBBI U TMOPSIOK THAPABIHYESCKUX PACUETOB.
3) TermuioBble MOTEPHU TEIUIONPOBOIOB IPU OECKAHAIBLHOMN MPOKJIIA/IKE.

[IpenonaBarens EAz) I'aBpunos E.H.

MuHucTepcTBO HayKu U BeIciiero oopasosanust Poccuiickoit deneparun
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUI HHCTUTYT ((humuan)
(beneparbHOTO TOCYaPCTBEHHOTO
OIOKETHOTO 00Pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue nmoaroroku/cnenuanbHOCTh: 13.03.01 «TemmosHepreTuka v TEIIOTEXHUKAY
[Mpoduns/crenmanuzanus: «HeproodecneveHre IpeanpUsITHID
Jucnunnuna: «[loTpeOuTeny TennoTh»

3aB.kaeapoii _;,-i":"j’ __T'aBpunos E.H.
7

« » 2023 1.

JK3aMeHalMOHHbIN Oniter Ne 8
1) OcobeHHOCTH TPOHU3BOICTBA N3OTIPEHA.

2) Ilbe3oMeTpuyeckuii rpaguk U HEUTPATBHBIC TOUYKH.
3) Pacuer TemoBbIX MOTEPh HAA3EMHBIX TETIJIONPOBOJIOB.

IIpenoaasarens & 5 Iapunos E.H.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOrO TOCYIapCTBEHHOTO
OIOIKETHOT0 00Pa30BaATEIHLHOIO YUPEKIACHHUS BBICIIET0 00pa30BaHUs
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noaroroku/crenuanbHOCcTh: 13.03.01 «TemmodHepreTuka v TeIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
JucturuHa: «I1oTpeOuTeny TemIoTh

3as.xadenpoil /L7  Taspwios E.H.
e
« » 2023 .

DK3aMeHAIIMOHHBIN ouJieT Ne 9

1) OcoOeHHOCTH MCIOIBb30BaHMUS TEIUIOTHI IPU MPOU3BOJICTBE MPOITUIICHA.
2) CxeMbl IpUCOCIMHEHNUS] A00OHEHTCKUX YCTAHOBOK K TEIIOBBIM CETSIM.
3) T'mpapaBnuueckuii yaap B TEIJIOBBIX CETSX.

IIpenonaBareins : I'aBpuiios E.H.

MuHHCTEpCTBO HAYKU U BhICIIEro oopazoBanus Poccuiickoit @enepannu
HmwxHekaMCKkHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(benepaabHOro rocy1apcTBEHHOTO
O10)KETHOT0 00Pa30BaATEIBHOIO YUPEKICHHS BBICIIET0 00pa30BaHUs
«Ka3aHcknii HaMOHAJIBHBINA UCCIIE0BATEIbCKUN TEXHOIOTMUECKUN YHUBEPCUTET)

@akynemem: UngopmayuonHvlx mexuonocuil
Kagpeopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue noarorosku/crenuanbHocTh: 13.03.01 «TennodHepreTuka U TEMIIOTEXHUKA
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHrne npeInpusITHID
Jucnunauna: «[loTpeOuTenn TemIoThDy

3aB.kadenpoit ¢ 7 - Taspwuios E.H.

« » 2023 .

JK3amMeHAUUMOHHBbII Omitet Ne 10
1) OcoOeHHOCTH UCIIONIBb30BAHKS TEILIOTHI P MPOU3BOICTBE ITHUIICHA.
2) BbI00p ceTeBbIX, MOAMUTOYHBIX U TIOKAYUBAIOIINX HACOCOB.

3) T'mapaBmuuecKre peXKUMBI 3aKPBITBIX CUCTEM,

[IpenonaBarens E# I'aBpunos E.H.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOrO TOCYIapCTBEHHOTO
OI0IKETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS BBICIIETO 00pa30BaHUS
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noaroroku/crenuanbHOCcTh: 13.03.01 «TemmodHepreTuka U TeIIOTEXHUKAY
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
JucturuHa: «I1oTpeOuTeny TemIoTh

3as.xadenpoil /L7  Taspwios E.H.
7

« » 2023 1.

IK3aMeHALUOHHBIN onier Ne 11

1) BTOpu4HBIC SHEPTETUUECKUE PECYPChl BO3HUKAIOT B HEYTEXUMUYCCKUX U HedTenepepadaThi-
BAIOIUX IPOU3BOJICTBAX.

2) T'mppaBnuueckasi yCTOHYHUBOCTb.

3) CaMoKOMIICHCAIIUS TEMIICPATyPHBIX PACIIHPCHUIA.

[IpenonaBarens EF%7) I'aBpunos E.H.

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husinan)
(benepaabHOro rocy1apcTBEHHOTO
O10)KETHOT0 00Pa30BaATEIBHOIO YUPEKICHHS BBICIIET0 00pa30BaHUs
«KazaHcknil HaMOHAIIBHBINA UCCIIEI0BATENbCKUM TEXHOJIOTMYECKU YHUBEPCUTET»

@Dakynemem: UngopmayuonHvlx mexuono2uil
Kagpeopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noarorosku/cnenuanbHocTh: 13.03.01 «TennodHepreTuka U TEMIOTEXHUKA
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeInpUsITHID
Jucnunauna: «[1oTpeOuTenn TeIIOThD)

3aB.kadenpoii ¢~

; __T'aBpunos E.H.
« » 2023 r.

IK3aMeHAMOHHBIN Onsietr Ne 12
1) T'paduku TEMIOBBIX HATPY30K MPOMBIIIIICHHOTO MPEIPHUSITHS.

2) OmpeneneHne pacuyeTHBIX PAaCX0I0B BOIBI.
3) T'mapaBnuuecKuii peXKUM OTKPBITBIX CHCTEM

[TpenogaBatens y - I'aBpunos E.H.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOrO TOCYIapCTBEHHOTO
OI0IXKETHOTO 00Pa30BaATEIHLHOIO YUPEKICHHUS BBICIIETO 00pa30BaHUS
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAUUOHHBIX MEXHOI0UL
Kageopa: snexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hanpasnenue noaroroku/crenuanbHOcTh: 13.03.01 «TemnodHepreTuka U TEIOTEXHUKA
[Ipoduns/cnenuanuzanus: «HeproodecnevyeHre IpeanpUsITHID)
JucturuHa: «I1oTpeOuTeny TemIoTh

3as.xadenpoil /L7  Taspwios E.H.
7

« » 2023 1.

9K3aMeHAIMOHHBIN Omier Ne 13

1) Crpykrypa 3HepronoTpedIeHUs OTPACIIei TPOMBIIILICHHOCTH.
2) Ha3nadeHue u CTPYKTypa TEIUIOBBIX CETEH.
3) Pacuer TEIUIOBBIX MOTEPh HAI3EMHBIX TEILIOPOBO/IOB.

I[pemonaBarens 7] T'asputos E.H.

MuHucTepcTBO HayKu U BeIcuiero oopasosanus Poccuiickoit denepanuu
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((umuan)
(beneparbHOTO TOCYaPCTBEHHOTO
OIOKETHOTO 00Pa30BaTEIHHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynemem: Unpopmayuonnvix mexnonouil
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue noaroroku/cnenuanbHocTh: 13.03.01 «TemmosHepreTuka v TEINIOTEXHUKAY
[Tpodwibs/cnenuanu3zanus: «HeproodecneyeHrne NpeAnpUsITHIR
Jucnunnuna: «[loTpeOuTeny TennoThhy

3aB.kaeapoii _;,-i":"j’ __T'aBpunos E.H.
7

« » 2023 1.

IK3aMeHALMOHHBIN 0ujieT Ne 14
1) Duepreruyeckue OalaHCHI PEAPHUITHH.

2) OmpeneneHue pacxo/a TOIUIMBA B KOMOMHUPOBAHHBIX CUCTEMAX..
3) VYcunus, NecTBYIONINE Ha HETTOIBIKHBIE OTIOPHL.

[IpenonaBarens EA I"aBpuinios E.H.
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