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1. He.]]l/l M 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Llenv  Oucyunaumvl:  W3ydeHWe  oOydaromMmucs  (QYHJAMEHTAIBHBIX  3aKOHOB
TEPMOJIMHAMHKH (TIEPBOE M BTOPOE HAYal0, TEOPUU LUKIOB), OCHOBHBIX (hOPM pacrpoCTpaHEHHUs
TEIUIOTHl B MPOCTPAHCTBE, MPOILECCOB W O0OpYIOBaHMSA, HCIOIB3YEMOTO NpU pa3paboTKe u
9KCIUTyaTalliM CJIOXKHBIX TEIUIOTEXHUYECKHX CHUCTEM B HE(TEra3oBOW OTpacid, MX PEMOHTE H
MOJEPHU3AIHH.

[IpemocTaBUTh CTYAEHTY JOCTATOYHBIE 3HAHMSA 3aKOHOB, IIOHATHH, XapaKTEPUCTHK
TEIJIO00MEHa, JaTh BO3MOXKHOCTH OBJAACTh METOJMKAMU AaHAIUTHYECKOTO, YHCICHHOTO,
WH)KEHEPHOTO  pacyera M  OKCHEPUMEHTAJbHBIX HCCIENIOBAaHMA 1O JUCHUIUIMHE, JaTh
NPEJCTaBICHNUE O COBPEMEHHBIX KOHTPOJIBbHO-U3MEPUTENIbHBIX TPUOOpPaX.

3aoauu oucyuniumol.

- HAay4ydTh HaBbIKAM IPAKTUYECKOTO IPUMCHEHHsS 3HAHUH THUAPABIUYCCKHX U
TEIJIOTEXHUYECKUX 3aKOHOB, METOJHMK pacyera, MPHHIUIIOB paObOThl TUAPONPUBOJIOB, ABUrATEINCH
BHYTPEHHET'O CTOPaHUsI U IPyroro 000pyA0BaHus, IPUMEHIEMOT0 B HE)TEra30BOM X035 CTBE;

- chopMHpOBaTh NMPOYHBIC 3HAHWS CBOWCTB pabOYMX Tel M 3aKOHOB MX HM3MCHEHHS B
Pa3IMYHBIX TEPMOANHAMUYECKUX TPOLIECCaX;

- 00yuuTh MeToaM aHanu3a 3¢ pexTuBHOCTH HUKIOB TCY;

- 00BSICHUTB TPOIIECCHI TPe0OPa30BaHuUs M PAIIMOHAILHOTO MCIIOJIb30BAHMS SHEPTHH.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlucuuIuinHa OTHOCUTCA K  JUCHMIUIMHAM  O0s3aTeIbHOM 4YacTH yd4eOHOro IulaHa
cneuuanbHocTh 21.05.06 «HedTerazoBble TEXHUKA U TEXHOJIOTHU».

Heo6xoauMbpIMU yCIOBUSAMU JUIsI OCBOSHUS! TUCIMITIIMHBI SBIISIOTCS:

3HAHUE!

- OCHOBHBIX 3TaloOB MPOW3BOJCTBEHHOIO0 IMKJIAa M TEXHOJOIMYECKOTo Ipoliecca
CTPOUTENIbCTBA CKBAYKUH, 0COOEHHOCTH (DYHKIIMOHUPOBAHUS ONPENEIEHHBIX CIEITEXHOIOTHYECKIX
IPOLIECCOB;

- OCHOBHBIX CTaHJAPTOB U TEXHUYECKHUX YCIIOBHIA;

- OCHOBHBIX TIOHATHH, TEPMHMHOB M ONpeAeleHud B 00JacTH CcepTUUKAINM;
OpraHU3allMOHHO-METOAMYECKHEe NpUHIHUNAaMU cepTudukanun B PO, mnpaBwia u MOpsIOK
NPOBEICHUS CePTUPHUKAILMH; METObl 00pabOTKH PE3ylbTaTOB M3MEPEHUN; METO/Ibl BBIABICHUS U
OLIEHKHU MOTPELIHOCTeH U3MEPEHUI; TPUHLIUIBI (PYHKIIMOHUPOBAHUS CPEJICTB U3MEPEHUI, METOJI0B
Y METOJIUK U3MEPEHUN;

YMEHHUS:

- QaHAJTM3UPOBATh UH(POPMAIIUIO [0 TEXHOJIOTUYECKUM, CIEITEXHOJIOTUYECKUM IpoLieccaM 1
TEXHUUYECKHUM yCTPOUCTBAaM B 00JaCTH OypeHUs! CKBaXKUH;

- HCTOJIb30BAaTh OCHOBHBIE MOJIOKEHHSI METPOJIOTUH, CTAaHIAPTU3ALUHN U CePTUPHUKAIINH;

- UCII0JIb30BaTh HAYy4YHbIE U OPraHU3AL[MOHHBIE OCHOBBI, TEXHUUECKHUE CPEJCTBA, IPABHIIA U
HOPMBI, HEOOXOAMMBbIE /sl oOecreueHus KayecTBa M3MEpPEHHsI; HCIOJIb30BATh CIIOCOObI
HaXOXXJCHUS ONTHUMAJbHBIX pPEUICHUH TpH CO3AAHUU TPOAYKIMU C Yy4eToM TpeOoBaHUN
CTaHJAPTU3aIMM, CEPTHU(QUKALMK, KauecTBa M KOHKYPEHTOCIHOCOOHOCTH; aHaJIM3UpPOBAaTh U
IIPEICTABIIATh PE3YyIbTATHl H3MEPEHUM; IPOBOAUTDL PACUET METPOIOIMYECKON HAJCKHOCTH CPEICTB
U3MEPEHUH; IPUMEHATh HOPMAaTUBHBIE IOKYMEHTBI B 00JIaCTH CTAHJAPTU3ALUU U CEPTUDHUKALIHH.
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BIaICHHUE!
- TIpUEMaMHu,

METOJaMH  HaOJIIOACHUS,

MMPONU3BOACTBCHHBIX ITPOLCCCOB;

U3MEPEHUsT U

KOHTPOJISI ~ IIapaMeTpoB

- HaBbIKaMH pabOTHl C KOHTPOJBHO-U3MEPHUTEIBHON TEXHMKOW JJIsi KOHTPOJS KauecTBa

MNpoOAYKIIMU H TCXHOJIOTUYCCKUX IIPOLCCCOB; MPUMCHCHUSA COBPCMCHHBIX MCTOJOB KOHTPOJIA

KayecTBa MPOAYKIIMHU U IPOLIECCOB MPU BHIMOJHEHUU PAOOT MO cepTU(UKALMU MPOIYKIUU U
CUCTEM MEHE/DKMEHTa KauecTBa.

CopepxaHue TUCHUIUIMHBI SBISIETCS JIOTHYECKUM MPOAOIKEHUEM COJIep KaHUs TUCITUIINH!
MaTeMmaTtuka, (QU3uKa, XUMHs, XUMHUS HEQTH M rasza, TeOpeTHuYecKas MeXaHHKa, THUIPaBIIUKA,

uHpOpMaTHKA.

3. Pe3yJ'II)TaTI)I oﬁyqe}mﬂ no JuCHUIIJIMHE

Hpouecc HU3YyYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX KOMITCTCHIIMM:

Tabmuua 3.1

Ko 1 HaumeHosanue
KOMIIETEHIINHU

Kon 1 HammeHnoBanue
WHIUKATOPOB JOCTHKEHUSA
KOMIIETEHITI

Pesynprarer 00y4eHus IO AUCIUTUTHHE

YK-1. Criocoben
OCYIIECTBIIATh
KPUTUYECKUH aHAIU3
MPOOJIEMHBIX CHTYyaIUN
Ha OCHOBE CHUCTEMHOIO
MOIX0/1a,
BEIpa0aThIBaTh
CTPATETHUIO JCHCTBUI

3uarte: YK-1. 31

- METObI CHCTEMHOT'0 H
KPUTUYECKOTO aHAIN3a

- METOJHKH pa3paboTKH
CTpaTerun JIEUCTBUI ISt
BBISABJICHUS H peuieHus
IPOOJIEMHOM CUTYyalTuu

3HaeT METOJbI CHCTEMHOTO U KPUTHYECKOTO
aHaIM3a TPOIECCOB M 00OPYIOBaHUS,
UCHOJNB3YEMBIX ~ TpH  pa3paboTKe |
9KCIUTYaTal[U! CIIOKHBIX TETUIOTEXHUYECKHX

cucreM B He(TerasoBod OTpaciM, WX
PEMOHTE H  MOJICPHM3ALMU, METOIHKU
pa3paboTKu  cTpaTerud  ACHCTBHH ISl

BBISIBJICHASI HM  PEIIeHUS  MPOOIEeMHOM
CHTYaIMH B 00JIACTH TEXHUKHU U TEXHOJIOTHH,
HCTIONIB3YEeMBIX ~ MpU  pa3paboTke |
SKCILTyaTaIMH CJIOXKHBIX TEIIOTEXHUIECKHUX
cucteM B He(TerasoBoM OTpaciM, WX
pemMonTe 1 MojiepHu3aru (31.1)

VYmeth: YK-1. V1

- HpI/IMeHSITb METOAbI CUCTEMHOI'O
MoAX0Aa U KPUTHUECKOr0 aHAIHU3a
MPOOJIEMHBIX CUTYaIlHi

- paspabaTeiBaTh  CTpPaATETHIO
JeHCTBUH, NPUHUMATh
KOHKPETHBIE pEIIeHHs sl ee
peanuzanuu

YMeeT NpUMEHATb METOABl CHUCTEMHOIO
NOAXOAa M KPUTHYECKOrO  aHaIu3a
MPOOJIEMHBIX CHTYyalliii TIPH pealn3anin
TEXHOJIOTHYECKHUX IIPOLIECCOB
He(Tera3oBoro IIPOU3BOJICTBA;
TETUIOTEXHUYECKUX CHUCTEM B HE(TEra30BOM

orpaciu (Y1.1)

Bnagers: YK-1. Bl

- METOHOJIOTHEH CHCTEMHOTO0 |
KPUTHYECKOTO aHam3a
MPOOJIEMHBIX CUTYaIHH

- METOJMKaMH IIOCTAHOBKHM IIEJIH,
OTIpeIeJICHUS croco0oB ee
TOCTHIKECHHUS, pa3paboTku
CcTpaTerui AeiCTBUI

Bna)leeT HaBbIKaMH CUCTEMHOI'O
HHTEIUIEKTYJIbHOIO MBIIIICHHS,
9KCIIEPTHBIX OLIEHOK, KOJUIEKTUBHOM
TeHepali MOeH M OCYILLECTBIICHHS
NPEJUIOKEHNH TI0  COBEPLIEHCTBOBAHUIO
TEXHUKH M TEXHOJIOTHH; HaBBIKAMH PabOTbI
co CIIO>KHBIMU TETIOTEXHUIECKAMH

cricreMaMu B Hedprerazopoit orpaciu (B1.1)




VK-2. Crocoben
YIPABJISATH IPOCKTOM
Ha BCEX 3Talax ero
JKA3HEHHOTO ITUKJIA

3uate: YK-2. 31

- 9Tambl  KU3HEHHOTO
MPOEKTA

- 3Tanbl Pa3pabOTKH U peaTu3aliu
MPOEKTA

- MeroAsl  pa3paboTKu |
yIpaBJICHHS MTPOSKTAMU

LUK

3HaeT ($hyHIaMeHTaIbHbIC 3aKOHBI
TEpMOAMHAMHUKHK  (TIEpBOE M BTOpOE
Hayano, TEOPHUH LHUKIOB), OCHOBHEIC
(opMBI  pacpoCTpaHEHHUs! TEIUIOTHI B
MPOCTPAHCTBE, HPOLIECCHI u
o0OpylOBaHHE,  HCIONB3yeMOE  HpH
pa3paboTKe W SKCIUTyaTallud CIOKHBIX
TETIOTEXHUIECKUX cucTeM B
HedTerazoBoil OTpaciu, X PEMOHTE H
MoJepHuzamu (32.1)

Ymers: VK-2. V1

- pa3pabaThIBaTh MPOEKT C YUCTOM
aHanmm3a aNbTEepHATUBHBIX
BapHaHTOB  €r0  peau3allvy,
ONPENeNATh  LIEJIEBBIC  OTaIlbl,
OCHOBHBIE HampaBlieHHs PadoOT

- 00BICHUTH Hean u
chopMyITHpOBaThH 3aJ1aud,
CBSI3aHHBIE C MOATOTOBKOH W
peanu3anuen mpoexTa

YMmeer  paspabaTbiBaTh  MPOEKT IO
pa3paboTKe ¥ SKCIUTyaTallMH CIIOKHBIX
TETIOTEXHUYECKUX CHCTEM B
He(Tera3oBO OTpaciii, MX PEMOHTY H
MOAEPHHU3allUM C  Y4eTOM  aHaiu3a
aJIbTePHATHBHBIX BapUaHTOB ero
peanu3aiuy, ONpeaeiaTh LEeIeBble ATalbl,
OCHOBHBIE HaTpaBJICHUS pabor;
OOBSCHUTh Tlemd U cHOPMYyITUPOBATH
3a7a4d, CBA3aHHbIE C TIIOJATOTOBKOH U
peanuzanyeil mpoekra Mo paspaboTke U

- YOpaBJATh MPOEKTOM Ha BCEX | AKCIUTyaTalluH CIIOXKHBIX
JTarnax ero XXU3HEHHOTO UK TETUIOTEXHUUESCKUX CHCTEM B
Hedrera3osoii orpaciu (Y2.1)
Brageer  HaBBIKAMH  MPAKTHYECKOTO

Bnanets: YK-2. Bl

MIPUMEHCHU 3HAHUHI TUApaBINYCCKUX U

OIIK-8. Crmocoben
OpPraHU30BbIBATH U
KOHTPOJIMPOBATH
palMOHATBHYIO
Oe30rmacHy0
po(heCcCHOHATBHYIO
JEATEIBHOCTD TPYIII U
KOJIJICKTHBA
PpabOTHHUKOB

- MeTOAMKaMH pa3pabOTKH ¥ | TEIUIOTEXHWYECKMX 3aKOHOB, METOJUK
yIpaBJICHUS TPOEKTOM pacuera, MIPUHITUTIOB paboThI
- METOJaMH OLEHKU MOTPEOHOCTH | THAPOIPHUBOIOB, JIBUTaTeNeH
B pecypcax U I(PPEKTUBHOCTH | BHYTPEHHETO  CrOpaHHss M JPYroro
MIPOEeKTa 000py0BaHMUS, MIPUMEHSIEMOTO B
HedTerazoBoM xo3siictee (B2.1)

OIIK-8. 3.1 3Hath

- mpuHOHNBI  (GOPMHUPOBaHHS | 3HAET TIPUHITUTIBI (hopMupoBaHuUs
ONITUMANBbHOMN CHUCTEMBI | ONTHUMAJIbHOW CHCTEMbl KOMMYHUKAIIUU B
KOMMYHHKAllUd B OPTaHW3alliH, | OpPraHW3allii, YYHUTHIBAsS COIHAJNbHbIE,
YUUTHIBAS colajbHbIe, | STHUYECKHE,  KOH(PECCHOHAIbHBIE U
STHUYECKHE, KOH(ECCHOHATBHBIE | KyIbTypHbIe pasmuunst (33.1)

1 KYJIbTYPHBIE pa3aIudmsi

OIIK-8. V.1 YMmeTh

- TOpPUMEHATh Ha  NPAKTHKE | YMeeT NIPUMEHATh Ha IPAKTHKE HJIEMEHTHI
JJIEMEHTHl ~ KOMMYHHKAIlMd B | KOMMYHHKAIIUK B OPraHHU3aIliH, C yYETOM
OpraHu3aluy, c YYETOM | COLMAJbHBIX, STHUYECKUX,
COLMAIIBHBIX, 9THUYECKUX, | KOHPECCHOHATIBHBIX U KYJBTYPHBIX
KOH(ECCHOHATBHBIX u | paznmuwmii (Y3.1)
KYJIETYPHBIX pa3iIruuii
OIIK-8. B.1 Bnangets
Bnameer  HaBBIKAMHM M METOJAMH
- HaBBIKAMM M METOAaMH .
(dhopmupoBanuss HambOonee 3pQexkTUBHON
hopmupoBaHUs Hamboee
. KOMMYHHKAallMd B  OpraHu3alMyd s
3¢ GEKTUBHOM KOMMYHUKAIMU B
JNOCTIDKEHHSI  pe3yJbTaToB B  padoTe

OpraHu3allui ISl  JAOCTUXKEHUS
pe3ynbTaToB B pab0OTE KOMAHIbI

komaue! (B3.1)




OO0mmi 00beM QUCHUILIMHBI COCTABIIIET 3 3a4eTHBIX equHullbl, 108 gacos.

4. O0beM TUCHUNINHBI

Tabnuua 4.1.
AyIUTOpHBIE 3aHATHS/KOHTaKTHAs paboTa,
®opmMma
dopma Kypce/ Jac. CaMocrosiTenpHa .
POMEXXYTOYHOH
o0Oy4eHust ceMecTp [paktryeckn | JlaGoparopHsl a1 paborta, yac.
Jlexuu aTTecTaluu
€ 3aHATHS € 3aHATHS
OuHast 3/6 16 16 16 60 9K3aMeH
3a049Has 3/6 6 4 4 94 9K3aMeH

5. CTpyKTYypa M cojiep:KaHue TUCHUIIHHbI

5.1. CTpyKTypa IUCLUILUIUHBI

ouHas ¢opma odyuenus (OPO)

Tabmuma 5.1.1

C AyauTopHsie
Ne TPYKTypa IMCIIHTITHHDL 3aHATUsA, Yac. CPC, | Bcero, K K OreHo4YHEIE
n/n | Homep | HammeHoBanue n | mp. | . qac. qac. on U/ cpencTaa
pasnena paszaena
1 2 3 4 5 6 7 8 9 10
YK-1. 31 Bompocsr ais
VK-1.V1 MMMCBEMEHHOTO
YK-1. Bl orpoca,
TepmozmHamiK VK-2. 31 3aIuTa
1 1 a 6 8 8 18,4 42 .4 VYK-2.V1 1a00PaTOPHBIX
VK-2.B1 u
OIIK-8.31 | mpakTtudeckux
OIIK-8. V1 pabot
OIIK-8. B1
VK-1. 31 3amaun,
YK-1. V1 BOIIPOCHI JJIst
VK-1. B1 MMMCHMEHHOTO
VYK-2. 31 orpoca,
2 2 Temnonepenaua 10 8 8 19 43 VK-2.V1 3amuTa
YK-2.B1 | maboparopHbIx
OIIK-8. 31 i
OIIK-8. Y1 | mpakTudeckux
OI1K-8. B1 paboT
VK-1. 31
3 | Tekymue arTecTalyu - - - 15 15 YK-1. V1 Bonpocet ans
VK-1. Bl aTTeCTaIuu
VK-2. 31
VK-2.V1
VK-2. Bl DK3aMeHAIINOH
4 | Dx3aMeH - - - 7,6 7,6 OITK-8. 31 Hbie BOMPOCE!
OIIK-8. V1
OIIK-8. B1
Uroro: | 16 16 16 60 108 X X




3aouHasi popma odyuenus (3PO)

Tabmuna 5.1.2

C AynuTtopHble
Ne TPYKTypa JIMCIIHTTHHDL 3aHATUs, Yac. CPC, | Bcero, K K OreHoYHEIE
n/m | Homep | HammenoBanwue a1 | mp. | Jta6. Jac. Jac. on il cpezcTBa
paszmena pazzena
1 2 3 4 5 6 7 8 9 10
YK-1. 31 Bompocsr qis
YK-1. V1 IIUCHbMEHHOTO
VK-1.B1 ompoca,
TepmoHAMHK YK-2.31 3almTa
1 1 a 3 2 2 42 49 YK-2.¥1 | naGopaTopHbIx
YK-2. Bl u
OIIK-8.31 | mpakTu4eckux
OIIK-8. V1 pabor
OIIK-8. B1
VK-1. 31 3anaumn,
YK-1. V1 BOIPOCHI AJIs
VYK-1. B1 MHUCEMEHHOTO
YK-2. 31 ormpoca,
2 2 Temnonepemaya | 3 2 2 43 50 YK-2. V1 3alInTa
YK-2. Bl | naGopaTtopHbIX
OIIK-8. 31 u
OIIK-8. Y1 | mpakTudeckux
OIIK-8. B1 pabot
YK-1. 31
YK-1. V1
YK-1. Bl
YK-2.31 OK3aMEeHALNOH
3 | Ox3ameH - - - 9 9 YK-2.V1
VK2 Bl HBIE BOITPOCHI
OIIK-8. 31
OIIK-8. V1
OIIK-8. B1
Htoro: | 6 4 4 94 108 X X

o4HO-3a04Hasi popMma o0yueHusn (O3P0O)

He peanusyercs.

5.2. ConeprxaHue TUCHUIIIIUHBI.

5.2.1. Coneprkanue pa3aesaoB JUCIUTUIMHBI (IUIaKTHUECKUE €HHHMIIBI).
Paszoen 1. «Tepmoounamuxay.

[Ipeamer TennoTeXHUKH, €€ MECTO M pOJIb B CHCTEME B ITOATOTOBKH HH)KEHEpPOB. CBs3b
TEIUIOTEXHUKH CO CMEXHBIMM Haykamu. Vcropuyeckoe pa3BUTHE M MPOOJIEMBI COBPEMEHHOM
TEIUIOTEXHUKH. TeIUIOTeXHHKAa Ha MPeInpUATHSIX HEePTAHOW M Ta30BOM MPOMBIIIICHHOCTH.
OcCHOBHBIE  TOJIOKEHHS ~ DHEPreTM4eCKOM IMporpaMMbl Ha  JUINTEIbHYIO  IEPCHEKTUBY.
CoBepIICHCTBOBAHUE CTPYKTYPBHl 3HEPreTHMYECKOro OanaHca, HKOHOMHs TOIIMBA U SHEPIHU.
3amuTa OKpyXarouei cpeiapl. Poib OTE€YECTBEHHBIX YYEHBIX TEIUIOTEXHUKOB M HCIOJIb30BAaHUE
JOCTYDKEHUN HayKd M TEXHHMKH C LEJIbI0 (POPMHUPOBAHUS y CTYAECHTOB aKTHUBHOM Ipa)kIaHCKOH
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MO3UIMH, HDABCTBEHHBIX KAUe€CTB, HEOOXOUMBIX /7151 MPOo(deCCHOHATbHON ACSITETbHOCTH.

[Ipenmer TexHUYeckol TepMoaMHAMHUKU H €€ meronsl. Temora m pabora kak (HopMel
nepenaun sHepruu. Pabouee Tteno. TepmonmHamuueckas cuctema. I[lapaMeTpbl COCTOSHUS.
PaBHOBECHOE ¥ HEPAaBHOBECHOE COCTOSIHUE.

[lepBoe Hauyas0o TEpMOAMHAMUKU. TepMoauHaMu4eckas M IOTCHLIUANbHas padorta.
TemnoéMKOCT TpU TOCTOSIHHOM JIaBJeHHMM UM 00bEME. 3aBUCHUMOCTh TEIUIOEMKOCTH OT
teMriepaTypbl. CpeiHue U UCTUHHBIE TEINIOEMKOCTU. OnpeeeHue CpeIHeN TEIIOEMKOCTH CMECH.
Yactable cinydan 1-ro Havajna TEpMOJMHAMHMKM — IPUHLMUI SKBUBAJIECHTHOCTH, 3aKkoH ['ecca,
NPUHIUI UCKIroYeHHoro Perpetuummobile 1-ro poma. Ilonstne o BHYTpeHHEH SHEprum.
CyliHoCcTh TEpPBOTO Hayala TEPMOJUHAMUKHU. AHAIUTUYECKOrO BbIpaXkeHue 1-ro Hayana
tepmoauHamuku. [lonsitue 006 sHTanbnuu. 3akon Maiiepa.

TepmoaunamMuveckne mnpomecchl. Kimaccupukamust MpOIEeccoB HM3MEHEHUS COCTOSHUS.
[TonuTponHeie mporecchl. YpaBHeHUs noiautponsl. I[lokazarens moauTponsl. AHaIU3 MPOLIECCOB
Ha OCHOBE CpaBHEHHUs IIOKa3aTesied MOJUTPOIbl. YacTHbIE ciyyau MOJUTPOIHOTO Ipolecca —
M30XOPHBIN, N300apHBIHA, aquabaTHbI, n30TepMUudeckuil. TepMoaMHAMUYECKUI aHATN3 MPOLIECCOB
B kommpeccopax. [lopmHeBoit kommpeccop. [Ipunnum nperictBus. Pabora, 3aTpaunBaemas Ha
npuBOJ Kommpeccopa. MHnukaropHas nuarpamma. M3orepmudeckoe, aanadaTHOe U MOJIUTPOITHOE
CXKaTHe.

Bropoe Hauano tepMoauHaMuku. TemuioBble MalIMHBL, TEILIOBBIE JBUIATEId U
X0JIoIWIbHBIE MaluHbl. Kpyrossle mporeccsl (LIMKIbI) TEIUIOBbIX MamuH. lIpsmble u oOpaTHbIe
muktel. Tepmudeckuit KIIJ| w1 xomomwneneni koaddumment. Llukn Kapro m ero cBoiicTsa.
TepMmoauHamMuueckass IIKajga TeMmeparyp. AHAIWTUYECKOE BBIPAKEHHE 2-TO  Hayaia
tepmoauHamMuku. CraTuctuueckoe u (Quiocodckoe TOJNKOBaHHE 2-TO Hayaja TEPMOJWHAMUKH.
M3MeHeHHe SHTPONUM U PabOTOCIIOCOOHOCTh H30JMPOBAHHONW TEPMOJUHAMUYECKOW CHUCTEMBI.
[Tonsitue 06 skcepruu. MizmMeHeHue sHTponuu paboyero Teiaa B TEPMOJAMHAMHUYECKUX IMPOLECCAX.
Koopaunater T-S. Tlpomeccel mapoobpazoBanusi B P-V, T-S u h-S muarpammax. YpaBHenue
Knaiinepona-Knay3uyca. Pacu€r TepMoauHaMUYecKuX MPOIECCOB ¢ MoMoIibio Tadmw u P-V, T-S
u h-S nuarpamm.

Huxnst IBC u I'TY. Hukn peaktuBHOTO ABUTaresns. AHanu3 mukioB. Tepmuueckuit KIT/]
nukia tersooro asuraresns. Meroasl noBeimienust KITJ. CpaBuenue tepmudeckux KIIJ[ nukinos
10 CPEAHUM TEMIIEpaTypam.

[ukJiel mapocuioBbIX YCTaHOBOK. [IprHIMIIMAIbBHAS cXemMa MapOCUIOBOM yCTaHOBKU. L{uKi
Penkuna. BrnusHue HauyanbHBIX W KOHEYHBIX napameTpoB uukina Penkuna Ha ero KII/I.
Nzobpaxenne mmkna B P-V, T-S u h-S nguarpammax. IlyTu mnoBbIIIEHHS SKOHOMUYHOCTH
MapOCUJIOBBIX YCTaHOBOK. TermopukannoHHbli HukI. buHapHBIi 1 napora3oBslii HUKIbL. [IpsiMble
npeoOpazoBareny  IHEPIUH. TepMmoanekTpuyeckue  TeHEepaTopsl. TepmosamuccroHHbIE
npeobpazoBarenu. MI'/I-reneparopsl.

[{ukiabl XOJIOAMIBHBIX MAIlMH, TEIUIOBOTO Hacoca, TepMoTpaHchopMaTopoB. LIMKibI
XOJIOIMIIBHBIX YCTAHOBOK. XOJIOAWIBHBIM KOIPQPUIIMEHT M XOJOIOMPOU3BOAUTEIHHOCTh. LIk
NapoBON U BO3IYLIHONH KOMIPECCOPHOH XOJOAMIBHON ycTaHOBKH. [IoHsATHE 00 aOCOPOIMOHHBIX U
MapoNKEKTOPHBIX ycTaHoBKaX. CyIHOCTh TpaHchopmanuu, kKodhUImeHT npeodpazoBaHus Tera,
[UKIBl TIOHIDKAIONIETO U  TOBBIMIAIONIETO TEPMOTPAHCHOPMATOPOB, IIUKIBI COBMECTHOTO
MOJIy4EHUS TeIIa U XO0JIOAa.

Pasoen 2. «Tennonepedauay.

[IpenMer u 3amauM TeOpUU TEIUIOOOMEHA. 3HAHUE TEIJI00OMEHa B MPOMBIIUIEHHBIX
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npoueccax. Buabl mepeHoca Temia — TEMIONPOBOAHOCTb, KOHBEKLMS, H3aydeHue. CIIO0XKHBIN
TermoooMeH. Oco6eHHOCTH TerI000MeHa B MHOTOJIETHE MEP3IIBIX TpyHTaX. OCHOBHBIE MOJIOKECHHUS
TEOPUH TEIUIONPOBOJHOCTH. TeMIiepaTypHOE IIoJie, TeMIEpaTypHbI rpagueHT. 3akoH Dypsbe.
JuddepennmansHoe ypaBHEHHE TEIIONpoBogHOCTH. KoaduimeHT TemmepaTypornpoBOTHOCTH.
TermonpoBOAHOCTh MPHU CTAUMOHAPHOM PEXKUME OJHOCIOMHOM W MHOTOCIOMHOM IUUIOCKOM H
UUJIUHAPUYECKOU CTEHOK.

OcHOBHbIE TOJIOKEHHSI U y4EHHS B KOHBEKTHMBHOM TemiooOMeHe. Pu3nyeckas CyIIHOCTh
KOHBEKTUBHOIO TersioooMmeHa. YpaBHeHue HproToHa-Puxmana. OCHOBHBIE MOJIOXKEHHUS TEOPUU
MIOTPAHUYHOTO CJIOA.

OcHOBBI TeOpHH TMOAOOHSI U MOJCITHPOBAHUS. YCIOBUS MOAOOHMS (PU3UUECKHUX SBICHHIA.
[lepBast m BTOpass TeopeMbl mojodus. KpurepuanpHble ypaBHeHUs. Ompeneisioniye KpUTepUu
nonobus. Tperssi Teopema momoOus. Meton MmoxaenupoBaHus. DU3HYECKUH CMBICT OCHOBHBIX
KpuTepueB nonodbusa. AnHamu3 pasmepHocTeil. lloHATHEe O MaTeMaTHYecKOM MOJEIUPOBAHUM.
Temonepenadya mpu BBIHYKJACHHOM TEUEHUU JKUIKOCTH. TermiooOMEeH Mpu JABHKEHUU BIOJb
IJIOCKOM MOBEPXHOCTH, TEIUIOOTAAYa MpPU JIAMUHAPHOM TEYEHUM JKUIAKOCTEH B TIAOKUX U
[IEpPOXOBATHIX, MPSAMBIX M HM30THYTHIX TpyOax, KPYIJIOro M HEKpyrjioro cedyenus. PacuérHbie
ypaBHeHUs Tojao0us. Ternoornadya mpu MONEPEYHOM OMBIBAaHHHM OJWHOYHOM KPYIJIOH TPYOBI.
Temioorada npy NONEPEYHOM OMBIBAHUHU ITYYKOB TPYO pacIoyioKEHHbBIX KOPUIOPHO U IIaXMAaTHO.
Temnoornada npu cBOOOJHOM ABMXKEHUHU >KUIKOCTH. TemnooTnauya B HEOTPaHMUYEHHOM OOBEME.
JlamunapHass u TypOyJeHTHAs KOHBEKIMS y BEPTHUKAJIBHBIX TOBEPXHOCTEH W TOPU3OHTAIBHBIX
TpYyoO.

Tennmooomen uznyuenuem. OOLIMe TOHATUS U ofpeneieHus. Tenaoo0MeH U3Ty4eHueM Mpu
HAJIMYUU DKpaHoB. M3nydyenue ra3os. JIyducTsiii TemiooOMeH B MOTOKaX U KaMepax CrOpaHHUs.

Tennonepenaua. OcHoBBI pacuéTta TeruooOMeHHbIX anmapatoB (TA). Temnonepenaya kax
BUJ CJIOXHOro TermaooOMeHa. Temsonepenaya yepe3 OAHOCIONHYI0 M MHOTOCIOWHYIO MJIOCKYIO U
MWIMHIPUYECKYI0 CTEHKH MpHU cTaiuoHapHoM pexume. Koaddumment temmonepemauun. Ilytu
MHTEHCU(QUKAIMU Tpoliecca Teruionepenaud. KpuTuueckuil auamerp TEIJIOBOM H3OJISILMH.
Ha3znauenme, kimaccudukanus M CXeMbl TEIUIOOOMEHHBIX ammaparoB. [Ipunnun pacuéra TA.
KoHncTpykTuBHBIN 1 moBepouHblil pacu€rbl TA. OcHOBBI rHIpoAuHaMuUecKkoro pacuéra TA.

5.2.2. ConeprkaHue AUCHMIUIMHBINO BUJIaM Y4€OHBIX 3aHITHH.

JlekinoHHLBIE 3aHATHSA
Tao0muua 5.2.1

Ne | Homep pa3gena O6bewm, Jac. Tema Ky
n/n JIMCITUTIIMHEI OP0O | 300 | O30
1 2 3 4 5 6
1 1 ) [Ipenmer TemIoTeXHUKH, €€ MECTO U POJIb B CUCTEME
B [TOJIFOTOBKH HH)KEHEPOB.
2 1 ) [IpenMer TeXHUYECKOH TEPMOIMHAMUKHY U €€
METOMBI.
3 1 - [epBoe Havano0 TEPMOJTUHAMUKH.
4 1 1 3 - TepMoauHaMUYECKHE TPOLIECCHI.
5 1 - BTopoe Havano TepMOTUHAMUKH.
6 1 - Huxnet ABCuI'TY.
7 1 - I{MKITBI TAPOCUIIOBBIX YCTAHOBOK.
8 1 ) [uktbl XOJOAMIBHBIX MAIIHH, TEIIOBOTO HACOCa,
TepMOTpaHCcHOPMATOPOB.
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Ne | Homep pazgena O0bmpewm, yac. Tema nexuun
/T JUCUUTUINHBI 0D0 | 300 | 0300
1 2 3 4 5 6
9 1 - [Ipenmer 1 3a7a4u TEOpHH TEMII000OMEHA.
10 1 ) OCHOBHBIE TTOJIOKEHHS U YUEHHS B KOHBEKTHBHOM
TETI000MEHe.
2 3
11 2 - OCHOBBI TEOPHH TOJO0WS ¥ MOJICITHPOBAHWISL.
12 2 - Tem000MeH U3TyueHHEM.
13 2 - Termnonepenauya.
Hroro: 16 6 X X
IIpakTnyeckue 3aHATUS
Tabnuma 5.2.2
Ne 1 Homep pasnena Obew, gac. Tema npakTUIECKOTO 3aHSATH
n/n JUCHUITINHEI OO | 30 | O30
1 1 6 2 TepmoauHaMUYeCKUH pacdeT LUKJIa KOMIIpeccopa
U IBUTATENs BHYTPEHHETO CTOPaHHUs
2 2 10 2 TennoTeXHUYeCKHii pacyeT MEepBOrO U BTOPOro
poja TemI000MEHHBIX alllapaToB
HUroro: 16 4 X
JlabGopaTopHble 3aHATHSA
Tabmuma 5.2.3
No Howmep O06mbewm, yac.
i paszena 020 | 300 | 0300 Tema 1a00paTOPHOTO 3aHATHS
JUCHUIIMHBI
1 4 1 - Onpepenenue Ko3QPUIMEHTA TEIIOIPOBOAHOCTH
5 1 4 1 i OnpeesieHre CTENICHN YEPHOTHI Tena u kKoddduimenta
W3JTy4eHHUsI
3 4 1 i Onpenenenne Kod(QQHUUUEHTA TEIUIOOTAAYH OT TPYO
Pa3NIMYHOro JraMeTpa
2 Onpenenenve  kod(pdUIMEHTa  TCIUIOOTAAYHd  OT
4 4 1 - BEPTUKAJIBHOM W TOPU3OHTAIBHON TPyO OJMHAKOBOTO
JraMeTpa
HUroro: 16 4 X X
CamocrosiTesibHas padora
Tabmuma 5.2.4
No Howmep O0beM, vac.
i paszzaena 000 1300 | 0300 Tema Bun CPC
JIUCTIMTUINHBI
1 2 3 4 5 6 7
Tepmonnnamuka | Bueaynurtopnas CP. M3ydenue tem
1 1 6.4 14 i TEOPETUIECKOTO Kypca,
3aIlIaHUPOBAHHBIX UIs
CaMOCTOSITETIHBHOTO OCBOCHHS
2 1 6 14 ) Bueaynutopnas CP. IloarotoBka k
J1a00PATOPHBIM 3aHSATHSM.
3 1 6 14 - Bueaynuropuas CP. Ilogroroska k
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No Homep O0beM, yac.
i pasmena Tema Bug CPC
mucrummas | OPO | 300 | 0300
1 2 3 4 5 6 7
MIPAKTUYECKUM 3aHATHIM
Teruonepenaua | Bueaymuropnas CP. Usy4enne tem
TEOPETHIECKOTO Kypca,
4 2 ! 15 3aMJIaHMpPOBAHHBIX JUIst
CaMOCTOSITEIFHOTO OCBOCHUSI.
5 6 14 3 Termonepenaua | Bueaymuropnas CP. Iloaroroska
5 71200paTOPHBIM 3aHSTHSIM.
6 6 14 ) Bueaynutopuas CP. IloaroroBka k
MIPAKTUYECKUM 3aHATHIM
7 1-2 15 ) ) ) IToaroroska K TEKYIUM
aTTecTanusiM
8 1-2 7,6 9 - - [ToaroToBka K sK3aMeHy
HUroro: 60 94 X X X

5.2.3. IlpenogaBaHue JOUCHUIUIMHBI BENETCS C MPUMEHEHHEM CIEYIOIIUX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

— BH3yanu3anus yueOHoro matepuana B Power Point B quanoroBom pexxume (JIEKIIMOHHBIE
3aHATHSA);

— paboTta B MalbIX rpymmnax (JlabopaTopHbie 3aHATHS);

— pa300op NPAKTUYECKUX CUTYalNH (MPAKTUIECKUE 3aHSTHS).

6 TemaTHka KypcOBBIX pad0T/IPOEKTOB
KypcoBble paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHBI.
7 KoHTpoJibHBbIe padoThI

K pemenuto 3agau KOHTPOJBHOTO 3aJaHUsl CIEAYeT MPHUCTyHaTh IOCJIE H3Y4YEHHUS
COOTBETCTBYIOILIETO pa3zesia Kypca U O3HAKOMJIEHHEM C XOJIOM PEIICHUs aHAJIOTMYHBIX 3a/1ay 10
y4eOHOM TuTeparype.

CTyneHTbl BBINOMHSIOT KOHTPOJIbHbIE paboThl Mo 2 pasgenam «TepMoauHaMuKa» W
«Tennonepenauay. [To mocnennei yeTHoit nudpe MMYHOrO MMUppPa CTYyJEHTA BHINOIHAIOTCS 3a/1a41
Ne 1, 2. 3agaun Ne 3,4 BBINONHSIOTCS CTYACHTaMHU, UMEIONIMMH HEUETHYIO MOCIEIHIO Uudpy
auyHoro mudpa. McxonHele JaHHbIe K KaX/10# 3a1a4e BBIOMPAIOTCS U3 COOTBETCTBYIOIIUX TaOJIUI]
1o ToceAHel U mpeanocienuen nudpe mudpa.

[Ipu pemieHnn KOHTPOJIBHBIX 3ajad HEOOXOJUMO COOIIOAATh CJENYIOIIME YCIOBHUS: a)
BBIMKCHIBATh YCJIOBHE 33/1a4d M HCXOJHbIE JIaHHBIE; O) pelleHHe 3a/ad COMpPOBOXKAATh KPaTKUM
MOSICHUTEIbHBIM TEKCTOM, B KOTOPOM YKa3blBaTh, Kakas BEJIMYMHA OIpeJeNsieTcs U M0 Kakoi
dopmyne, Kakue BEIMYUHBI MOJCTABIAIOTCS B (GOpPMYyNly M OTKyJa OHU OepyTcs (M3 yCIOBHSA
3aJaud, U3 CHPAaBOYHUKA WM OBUIM OIpEeNeNieHbl BBIIIE U T.JA.); B) BBIYUCIEHHS MPOBOJIUTH B
equaunax CH, nokassiBaTh xon pemieHud. [locne pemieHus 3agadn HY)KHO JaTh KpaTKUN aHaIu3
IIOJIyUYEHHBIX PE3YJIbTaTOB U CHENaTh BBIBOABL. Beeraa, ecim 3T0 BO3MOKHO, HYHO OCYILECTBISATh
KOHTPOJIb CBOUX JIEHCTBUI U OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX YUCIOBBIX JTAHHBIX.
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7.1. TepmoaunamMuka

3agaya 1. Cuutas TEIUIOEMKOCTh MJICANBHOIO ra3a 3aBHUCALIEH OT TEMIEpaTyphl,
ONpPEAEIUTh: MapaMeTpbl ra3a B Ha4aJbHOM M KOHEYHOM COCTOSIHMSIX, U3BMEHEHUE BHYTpPEHHEN
PHEPIUH, TEIUIOTY, YYacTBYIOIIYIO B Iporecce, u pabory pacmupenus. VcxoaHele TaHHBIE,
HEo0XOAUMBIE JJIs pelleHus 3a7auu, BbIOpaTh u3 Tali.1., 3aBUCUMOCTh BEJIMYMHBI TEIUNIOEMKOCTH
OT TeMIIepaTyphl IPUBEEHA B IPUIIOKEHUH 1.

Tabmuua 7.1
Ilocnenussa Tpeano-
nugpa [Ipomecc t1,°C t,,°C CHICAHAA T'a3 P, MIla m, KT
mudpa wadpa
mmgpa

0 U3oxopHbIi 2400 400 0 0, 1 2

1 N3zobapHbIit 2200 300 1 N, 4 5

2 AnnabarHbIi 2000 300 2 H, 2 10

3 N30x0pHBIi 1800 500 3 N, 3 4

4 N3zobapHbIit 1600 400 4 CO 5 6

5 AnnabaTHbIi 1700 100 5 CO, 6 8

6 UzoxopHbIit 1900 200 6 N, 8 3

7 N3zobapHbIit 2100 500 7 H, 10 12

8 Anma0aTHbIi 2300 300 8 0O, 12 7

9 N3006apHbIii 1500 100 9 CO 7 9

3agaua 2. Jlna Teopernueckoro nukiaa I'TY ¢ moaBomom TEmIOTHl IpU MOCTOSHHOM
JABJICHUW OMpPENeNuTh TapamMeTpbl paboyero Ttena (BO3ayxa) B XapaKTEPHBIX TOYKaX IIMKIIA,
MOABEACHHYIO U OTBEACHHYIO TEIUIOTY, pabOTy W TEPMHUECKHUU K.IML.J. HUKJIA, €CIM HadalbHOE
nasienne p; = 0,1 Mlla, HaganmeHas Temmeparypa t; = 27,°C, CTCIICHb TOBBIIICHUS JABICHUS B
KOMIIPECCOpe T, TEMIIepaTypa rasa rnepej TypoOuHo ts.

Tabnuna 7.2
Ilo- P [Ipeano- Mocrex- P [Ipenrio-
CIICHSS _ 1 CIICHSS G, _ 1 CIIeHSIS
T=— t,°c Hss udpa | T =—— t,°c | G, xr/c
uudpa P, uudpa Kr/c mdhpa P, udpa
mudpa mudpa p mudpa
0 6 0 700 35 5 7,5 5 725 60
1 6,5 1 725 25 6 7 6 750 70
2 7 2 750 30 7 6,5 7 775 80
3 75 3 775 40 8 6 8 800 90
4 8 4 700 50 9 7 9 825 100

Onpenenuth TeopeTndeckyto MomHocTh ['TY mpu 3amanHom pacxone Bo3ayxa G. Jlate
CXEeMY U IIUKJI YCTaHOBKHU B pv- U Ts-nmuarpammax. JlanHbie 1uist penieHust 3aa4u BEIOpaTh U3 Taoll.
2. TennoeMKOCTb BO3/lyXa MPUHATh HE 3aBUCAILEH OT TEMIEPATYPBHI.

3anava 3. [IpoBecTr TepMOAMHAMHYECKUI pacyeT MOPIIHEBOrO JBUTATENS, PaOOTAIOIETO

o o . |4 .
no mukiny Jlu3ens, ecnu HayalbHBIA yIENbHBIH O0BEM Traza Vi; CTENEHb CXKATUA & = % ;
2
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HavajbHas TeMIlepaTypa CKaTus ti;; KOJMYECTBO TeIUla, MOJABOAMMOE B IMKiIe 1. Ompenenutsb
napamMeTphl COCTOSHHSI B KpallHMX Toukax Iukia. DHranbnuio (h), BHyrpeHHOr0 3Hepruto (U)
OIPEAEIUTh OTHOCUTENIBHO cocTosiHuA rasa npu To = 0 K, suTponuio (S) — OTHOCHTEIBHO
cocrosiHus npu ycnoBusax To = 273 K, P = 0,1 MIla. Ilocrpouts nuxi B pv- u Ts-koopauHarax.
Jis kaxoro mporecca OmnpeneIuTh padoTy, KOJMYECTBO IMOABEJCHHOTO M OTBEICHHOIO TEIUIa,
U3MEHEHHE BHYTPEHHEH OSHEpruu, OSHTAIBINUI0 M HHTponuio. Onpenenuts pabdoTy IUKIA,
TepMUYeCKMi K.ILJA. nukiaa. PaGodee Temo - Bo3myx, macca 1 kr. R = 0,287x/Lx/kr-K; C, =
IxJIx/xr-K. JlanHbie K 3a1a4e BIOpaTh U3 TaoII. 3.

Tabmuma 7.3
[ocnennsist undpa &= Vl/ [penmocnennss undpa | HavampHas temmepa- s, KIBK/Kr
mmdpa v, mudpa Typa cxarus, t;,°C
0 14 0 25 900
1 15 1 20 800
2 20 2 15 500
3 18 3 30 600
4 16 4 40 400
5 15 5 35 850
6 14 6 50 700
7 16 7 30 450
8 18 8 28 550
9 20 9 45 600

3agaua 4. OmnpenenuTb KOHEYHOE COCTOSIHME Ta3a, PacIIUpPSIOIIETOCs MOJUTPOIHO OT
HAYaIbHOTO COCTOSIHUSI ¢ Tapamerpamu Pj, i, W3MeHeHHe BHYTPEHHEW SHEPTHH, KOJIHMYECTBO
MOJIBE/ICHHON TEIUIOTHI, MOJYYE€HHYIO0 paboTy, €cliu 3ajJjaH MOKa3aTellb MOJUTPOIHI (n), KOHEYHOE
nasnenue Py. ITokasats nponecc B pv- u Ts-koopauHarax. McxoaHble JaHHbIE, HEOOXOIUMBIE IS
peleHus 3a1a4u, BIOpaTh U3 Taoi. 4.

Tabmuna 7.4
Hoctezess PLMMa | t,°c | P, MIa | n | [PCAIOCTEMNER | p |
uudpa mmppa b . i mugpa muppa :
0 05 100 01 12 0 o 1
1 1 70 05 1,5 1 N, 2
2 15 110 1,0 1.4 2 CON 3
3 2 120 1,5 1,1 3 H, 4
4 2,5 80 0,5 1,3 4 0. 5
5 3 90 1.2 12 5 co 6
6 35 130 15 14 6 ~ 8
7 4 150 0,2 16 7 co 2
8 5 200 2 1,2 8 N 5
9 6 250 3,5 15 9 ? 3

7.2. Tenonepenaua

3amaua 1. [Tnockas cranpHas creHka TonmuHou 01 (A3 = 40 Bt/M-K) ¢ omHOlM CTOpOHBI
OMBIBAETCSl Ta3aMu; MpU 3TOM Kod(hduiMeHT TerooTnadn paBeH oj. C APyroil CTOPOHBI CTEHKA
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U30JIMPOBaHA OT OKPY)KAOIIET0 BO3IyXa IJIOTHO MPUJICTAIONICH K HEll MIaCTUHOW TOIIUHON Oy (Ao

= 0,40 Bt/m:K). KoaddunmeHt Temnoornayv OT IUTACTHHBI K BO3AYXY paBeH op. OmnpenenuThb

o 2 >
TEIUIOBOM NOTOK (1 BT/M® u TemmepaTypsl ti, o U t3 HOBEpXHOCTEH CTEHOK, €ClId TeMIeparypa

IPOJYKTOB CrOpaHus tr, a Bo3ayxa - t. lanHble 11 pernenus 3aaauu BeIOpaTh U3 Tabi. 5.

Tab6muma 7.5
Tocnensss [Ipennocneanss
2, ° 2, o
unq)p;amn(b- 01, MM oy, Br/m“* K t,,°c ndpa mudpa 07, MM o, Br/M“-K t,,°C
0 5 35 350 0 10 5 30
1 6 45 400 1 12 6 25
2 7 40 370 2 14 7 20
3 8 30 350 3 16 8 15
4 9 35 330 4 18 9 10
5 10 25 300 5 20 10 5
6 6 42 380 6 22 9 0
7 5 30 320 7 24 8 -5
8 3 34 400 8 26 6 -10
9 4 38 280 9 28 5 -20

3apaua 2. Bo3nyx Teuer BHYTpU TPYOBI, UMEs CPEAHIOI0 TEMIIEpaTypy ts, AaBiaeHue p; = 1
MIla u ckopocth ®. Onpenenuts KO3GUIUEHT TEIIOOTAaYU OT TPYOBI K BO3AYXY (0l1), @ TaKKe

yIEIbHBIA TETIOBOM MOTOK, OTHECEHHBIM K 1M JUIMHBI TPYOBl, €CIIM BHYTPEHHUN AUaMETp TPYyObl

d;, TonmmHa ee o u TermwonpoBoaHocTh Aq = 20 Br/(M'K). CHapyxu TpyOa OMBIBACTCSI TOPSIIUMHE

razamu. Temmeparypa M KO3()p(QUIHMEHT TEIUI0oOTAaud TOPSYUX Ta30B, OMBIBAOLIUX TPYOY,
COOTBETCTBEHHO PAaBHHI t;, 0. JlaHHBIE, HEOOXOIUMBIE JJIS PELICHUs 3aJauu BbIOpaTh U3 Tadi. 6.

dusnueckue nmapaMeETphI CyX0oro Bo3ayxa ajisd OnpeaciiCHUA 01 B3ATb U3 MPUITOKCHUA 2.

Tabmuma 7.6
Tlocnenusasa N d, 5
udpa t;,°cC 0, Bt/M*K | o, m/c PEATOCICAA t,,°C
mdbpa udpa mudpa MM
0 500 20 10 0 150 70 3
1 550 20 9 1 200 80 5
2 600 40 6 2 130 60 4
3 650 50 8 3 100 40 3
4 700 40 10 4 150 20 2
5 750 60 12 5 200 50 3
6 800 50 14 6 250 80 5
7 780 40 16 7 200 60 4
8 740 30 18 8 150 40 3
9 520 20 20 9 100 20 2
3anava 3. CranbHoil TpyOOIIPOBO IMAMETPOM d% = 1000 ¢ K03((HUITUEHTOM TerUIo-
2 110 mm

MIPOBOJTHOCTH A1 TTOKPBIT U30JIAIMEH B 2 CJIOSI OAMHAKOBOM TOJIIIUHEI &7 = 03 = 50 MM, IpuyeM mep-

BBII IO UMeeT KO3 PUITMESHT TEIUIONPOBOAHOCTH Ay, BTOPOH As.
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Tabmuua 7.7

HOC;II(;H:HH A1, Br/M-K A2, BT/M-K A3, Bt/M-K Ipennocnenssis t1,°C t4,°C
Llllmq)l;a 1 2, 3 wndpa mudpa 1 4y
0 50 0,06 0,12 0 250 50
1 30 0,03 0,06 1 300 100
2 40 0,08 0,16 2 400 200
3 60 0,10 0,20 3 350 150
4 45 0,04 0,14 4 500 120
5 20 0,01 0,15 5 450 90
6 50 0,05 0,12 6 380 60
7 40 0,02 0,08 7 280 50
8 45 0,06 0,10 8 550 20
9 35 0,04 0,15 9 200 70

Onpenenuth MOTEpPH TEIUIOTHI 4epe3 H30oAIui0 ¢ 1 M. TpyOBl, eciau Temmeparypa
BHYTpPEHHEH MOBEPXHOCTH t1, a HAPYKHOM MOBEPXHOCTH H30JAALUH t4. OnpeienuTh TeMmepaTypy Ha
TpaHULIE CONMPHUKOCHOBEHUs cnoeB t3. Kak M3MeHHMTCS BenMuYMHA TEIUIOBBIX MOTEph ¢ 1 M.

TpyOOIPOBOJIA, €CIIU CIOM M3OJSALUU MOMEHITh MECTAMHU, T.€. CJION ¢ OONMBIINM KOIPPHUIIMESHTOM A

HAJIOXHUTh HETIOCPEACTBEHHO Ha MOBEPXHOCTH TPyOrI? [laHHBIC BBHIOpATh U3 Ta0IMI. 7.

3agaua 4. OmnpenenuTb NOTEPU TEIUIOTHI B €IWHULYY BpeMEeHH C | M. JUIMHBI
TOPU30HTAIBHO PACMOJIOKEHHON MUIMHAPUYECKOW TPYObl, OXJaxkaaeMoil CBOOOJHBIM TOTOKOM

BO3/lyXa, €CIIM TeMIlepaTypa CTEHKH TpyOnl tc, Temreparypa Bo3/lyXxa B MOMeIleHuH s, a quamerp
tpyosl d. Cremenp 4epHOTHI TpyObl E. = 0,9. JlaHHble, HEOOXOMUMBIC IS pEIICHHS 3a7adH,

BbIOpaTh U3 Tabm1.8.

Tabmuma 7.8
IIpeano-
IIpenmno-
[Tocnenuss IMocnenuss CIIeTHSSI
d, CIIEIHSS tc ts tc t,
uudpa o pa uudpa mud- | d, mm uuppa
mudpa mdpa pa mudpa
°c °c
0 220 0 150 | 15 5 270 5 100 20
1 230 1 140 | 20 6 300 6 190 15
2 210 2 130 | 25 7 320 7 180 10
3 240 3 120 | 35 8 340 8 170 5
4 250 4 110 | 25 9 360 9 160 0
[Tpunoxxenue 7.1
Cpennune n3o0apHbIe TEMIIOEMKOCTH
t °C |Boszvx Kucnopon | Azor |Bogopon| BoasHoit map Oxkwuch yrireponaa Yraekucslii ras
; Ay 0, N, H, H,O Co CO;,
0 [29,073 29,274  |29,115| 28,617 33,499 29,123 35,860
100 | 29,153 29,538 29,144 29,935 33,741 29,178 38,112
200 | 29,299 29,931 |29,228| 29,073 34,188 29,303 40,059
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300 29,521 | 30,400 [29,383| 29,123 34,575 29,517 41,755
400 [29,789| 30,878 [29,601| 29,186 35,090 29,789 43,250
500 | 30,095 3L334  [29,864| 29,249 35,630 30,099 44,573
600 [30,405| 31,761 [30,149| 29,316 36,195 30,426 45,758
700]30,723| 32,150 [30,451| 29,408 36,789 30,752 46,813
800 |31,028| 32,502 |30,748| 29,517 37,392 31,070 47,763
900 31,321 | 32,825 |31,037| 29,647 38,008 31,376 48,617
1000 31,598 | 33,118 [31,313] 29,789 38,619 31,665 49,392
1200{32,109| 33,633  [31,828| 30,107 39,825 32,192 50,740
1400 32,565| 34,076  [32,293| 30,467 40,976 32,653 51,858
1600/32,967 | 34,474 |32,699| 30,832 42,056 33,051 52,800
1800/33,319| 34,834 |33,055| 31,192 43,070 33,402 53,604
2000{33,641| 35169 |33,373] 31,548 43,995 33,708 54,290
2200133,296| 35,483 |33,658| 31,891 44,853 33,980 54,881
2400 34,185| 35,785 |33,909| 32,222 45,645 34,223 55,391

[Tpunoxenue 7.2

dusnueckue napaMmeTpel cyxoro Bo3ayxa npu aasaenun 101,3 klla

t °C 10°*2, Bm/(m*K) 10%%, M%/c P2
0 2,44 13,28 0,707
100 3,21 23,13 0,688
200 3,94 34,85 0,680
300 4,60 48,33 0,674
400 5,21 63,09 0,678
500 5,75 79,38 0,687
600 6,23 96,89 0,699
700 6,71 115,4 0,706
800 7,19 134,8 0,713
900 7,64 155,1 0,717
1000 8,08 177,1 0,719

8. OueHka pe3yJIibTATOB OCBOECHHS TMCIHIJIUHDI

8.1. KpI/ITepI/II/I OLICHUBAHUA CTCIICHU IIOJIHOTBI M KadeCTBa OCBOCHMUA KOMHGTGHHI/II‘/’I B

COOTBETCTBUH C IJIAHUPYEMBIMU pe3yibTaTaMu o0ydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeliTuHrosas cHcCTeEMa OIlEHUBAHUS CTEIIEHW IIOJHOTHI U KA4eCTBA OCBOEHUS

KOMIETeHINH 00y4Jaromuxcsi ouHonopmbl o0yueHus mpecranBieHa B Tadbaune 8.1.

Tabnuna 8.1
Ne ni/mt Bunbl MmeponpusTuil B paMKax TEKYLIETO KOHTPOJIS Komuectso
0asioB
1 2 3
1 Texymas aTTecTamws
1.1 Crava 1a00paTOPHBIX M MPAKTHYECKUX padoT 1mo pasaeny 1 15
1.2 IIuceMenHBIN onpoc 1o pa3aeny | JuCIMNINHBL 15
NTOI'O 3a nepBy1o TEKYUIYIO aTTECTALIUIO 30
2 TeKyIlas aTTeCTaIus
2.1 Craua 1a00paTOPHBIX M MPAKTHYECKUX PaboT 1o pasaenam 1-2 15
2.2 ITuceMeHHBIH onpoc 1o pazaenam 1-2 15
NTOI'O 3a BTOpPYIO TEKYIIYIO aTTECTAIHIO 30
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Ne n/m Bubl MeponpusTHil B paMKax TEKYIIEro KOHTPOJIS Komruecrzo
0asioB
1 2 3
3 Tekymas aTTecTalus
3.1 Crnaua 1ab0opaTOpHBIX M NPAKTHUECKUX PaboT Mo pasnelny 2 15
3.2 [IpesenTanus g0Kaaaa 5
3.3 [TuchbMeHHBIN Onpoc 1O paseny 2 JUCIUTLTHHBI 20
HUTOI'O 3a TpeThio TEKYNIYIO aTTECTAIHIO 40
BCEI'O 100

9 YueOHO-MeTOoAUYECKOE U HH(POPMAIHOHHOE 00ecTieYeHe T CIHIIMHbI

9.1. I[lepeuenpb pexoMeHIyeMOM TUTEepaTypsl IpeacTasieH B [Ipunoxenuu 2.

9.2. CoBpemennble mpodeccuoHanbHble 0a3bl NaHHBIX U HUH(POPMAIIMOHHBIE CIPAaBOYHBIE
CUCTEMBbI

— Co0crBennas nomHorekcroBas 6a3za (I16J]) BUK TNV,

— Hayunas snextponnas 6ubnuoreka «eLIBRARY.RUy;

— Hayuno-texuuueckas oubanoreka ®I'bOY BO PI'Y Hedtu u raza um. U.M. I'yGkuHa,

— Hayuno-texuuueckas oudnuorexa ®I'6OY BIIO YIHTY (r. Ya);

— Hayuno-texaunueckas 6ubnuorexka ®I'bOY BIIO VI'TY (r. YxTa);

9.3. JluneH3uoHHOE M CBOOOJHO pacIpOCTpaHseMOE MPOrpaMMHOE OOecreyeHue, B T.U.
OTEUYECTBEHHOTO MTPOU3BO/ICTBA!

1. Microsoft Office Professional Plus;

2. Microsoft Windows.

3. Zoom.

10 MaTepuaJibHO-TeXHHYeCKOe ofecnedeHne TUCIUTITHHBI

HOMGHIGHI/IS[ AJId TIPOBEACHUA BCCX BHUIOB pa6OTI>I, IpeaAyCMOTPCHHBIX y‘IC6HBIM IIJIAaHOM,
YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06yquI/15{.

Tab6muna 10.1

[lepeyeHb TEXHIYECKUX CPEACTB O0yICHHUS
Ilepeuenp 000pyIOBaHUS, HEOOXOAUMOTO ISt p P i ’

Ne i/t HEOOXOIUMBIX ISl OCBOECHMS JUCLIMIUIHHEI
OCBOCHUS JUCIUIIINHBI
(IeMOHCTpAIMOHHOE 000PYIOBaHHE)
1 MoHO00I0K, TOKyMEHT-KaMepa, ['a30BbIil HHPpaKD. IIpoekTop, akycTuueckas cucreMa (KOJIOHKH),

n3nyyarens [ UN-20UGM, I"a3oBsIit nHppaKkpacH. MIPOEKIUOHHBIN dKpaH, UHTEPAKTUBHAs 10CKa
n3nydarens 'MNU-20, "a30Bb1i TennoreH. A3poIiBaHk

AS 210, Curnamuzarop CTI'-1, TepMOKOHTpOIIb K
nsnyuareno, [ PITII-10MC, Kommpeccop Apollo 50-2

11 Metoauueckue ykazanus no opranuzauun CPC
11.1. Metoauueckue ykazaHus 10 MOATOTOBKE K MPAKTHUECKUM, Ta00pAaTOPHBIM 3aHATHUSIM.

Temnmorexnuka [Tekcer]: yueOHO-MeTonnyeckuit komruieke / I'. B. baxmar, E. H. Kab6ec. -
Tromens :Trom['HI'Y, 2001. - 151 c.
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Juciunmmna

[Tpunoxenune 1

I[Inanupyemble pe3ybTaThl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETEHIMU U KPUTEPUH UX OLleHUBAHUS

TemaoTexHuka

Kon, crermansaocts 21.05.06 HedrerazoBble TEXHHUKA M TEXHOJIOTMH
Hanpasnennoctb
TexHonorus Oypenusi HEQTAHBIX U ra30BbIX CKBAXHH
Pazpabotka u skcrryaTanust HeQTSHBIX U Ta30BbIX MECTOPOXKICHUIH
MaructpasibHble TpyOOIpOBO/Ibl U Fa30HEPTEXPAHUIIUILA
MartuHsl 1 060pyi0BaHHE HEPTEra30BbIX IPOMBICIIOB

Kox n HanmenoBaHue

Kon Kpurepuu onieHnBaHus pe3yIbTaTOB 00y4YEeHUS
pe3yabTata 00y4eHHUs 1Mo
KOMITETEHI[UN
JIUCIUIIINHE 1-2 3 4 5
1 2 3 4 5 6
He 3HACT METOJIBI €MOHCTPHUPYET OT/IeIbLHBIE E€MOHCTPHPYET JOCTAaTOUYHEIC EMOHCTPHPYET
3HaeT METOJbl CHCTEMHOIO M | L pupy a1 A PHPYCT 1 A papy
THIECKOLo AHAIIEA CHCTEMHOIO Y KPUTUYECKOTO | 3HaHUS METOJOB CHCTEMHOrO M | 3HaHUs METOJOB CHUCTEMHOIO | HCUEpIIbIBAIOIINE METOJIOB
P aHaam3a TPOLIECCOB U | KPUTHYECKOTO aHajM3a | ¥ KPUTUMYECKOrO0  aHaJld3a | CUCTEMHOTO M KPUTHYECKOIO
TIPOIIECCOB M OOOPYIOBAHYIS,
HOHOIEAVEMBIX . 000pyIOBaHY, MpoIiecCOB W 00OpYyIOBaHUS, | MPOIECCOB W O0OpPYyIOBAaHWS, | aHAIH3A MIPOLIECCOB H
VK-1. pa3pa60¥1<e U ke aTaI_[EI/I HCTIOJIb3YEMBIX TIPH | UCTIOJIE3YEMBIX MPH pa3pabOoTKe | MCIIOIB3YEeMBIX mpu | 000pyIOBaHUS, HCIOIB3yEMBIX
Cnocoben ) a3pab0TKe M DKCIUIyaTallii | 1 DKCIUTyaTalldd  CJIOXKHBIX | pa3pabOTKe M DJKCIUIyaTaldd | IIpH a3paboTKe H
CJIO)KHBIX TEINIOTEXHUUECKUX pasp TUlyaTatn yarar pasp yarai P pasp
OCYILIECTBIISATh . | CIIOKHBIX TEMUIOTEXHUYECKUX CUCTEM B | CIIOKHBIX TETUIOTEXHUYECKUX | KCILTyaTaluu CIIOKHBIX
. | cucteM B  HedTerasoroi N N
KPUTHUYECKUI OThACL.  HX eMOHTE 11 TETUIOTEXHUYECKHX CHCTEM B | He()TEera3oBol  OTpacid, UX | CHCTEM B He(Tera3oBoil | TEMJIOTEXHHUYECKUX CHCTEM B
aHanmu3 MTcEJe H1:13au1/11/1' p METOTHKH He(Tera3oBoi OTpacid, MX | PEMOHTE HM  MOJCPHH3AIMU; | OTPACiHM, KX pPEMOHTe U | He)Tera3oBOM OTpacim, HX
MPOOIIEMHBIX a3 %OTKH ’ CIPaTerHH PEMOHTE ¥ MOJEPHH3AIMH; | METOJMK Pa3pabOTKU CTPATETHUH | MOJIEPHHU3AIINH; METOJIUK | pEMOHTE W  MOJCPHU3AIINY;
CUTyanui Ha Eeﬁr()iTBHﬁ s BH}IBTTI;HM " METOIUKU pa3paboTKu | ACWCTBHMIA I BBISBICHHS W | pa3paboOTKu CTpaTeruu | METOJUK pa3paboTku
OCHOBE - DOGIEMHOI CTpaTteruu JEeUCTBUM JUISl | pPElICHHs MpoOJIEeMHON | ASWCTBHIA JJISl BBISBICHHUS W | CTpaTerdu EUCTBUMN s
CHCTEMHOI'O E A B 06nacfn TOXHUKH BBIIBIICHHST W PEHICHUS | CUTYAIlH B OOJIACTH TEXHUKU M | PEIICHHS MpOOJIEMHON | BBIABJICHUS i peueHus
IOIX0/a, My o MPOOJIEMHON CHUTyallill B | TEXHOJOTHIA, UCTIOJIB3YEMBIX | CUTYaIlliM B OOJIACTH TEXHUKH | MPOOJIEMHOW  CUTyallid B
U TEXHOJIOTUH, UCTIONb3YEMbIX o
BEIpa0AaTHIBATh . A3pAGOTKE " obnactu TEXHUKHA U | npu pa3paboTke U | ¥ TEXHOJIOTHH, HCIIONB3YEMBIX | 001acTH TEXHUKH i
CTPaTEruo 350 aTaIII)HHp JE— TEXHOJIOTU, UCTIONB3YEMbIX | SKCILTyaTaluu CIIOKHBIX | MPH pa3pabotke U | TEXHOJOIUH,  HCIOJIb3YyEeMBIX
JIEHCTBHI . pu pa3paboTke U | TEIJIOTEXHUYECKUX CHCTEM B | OKCIUTyaTaluu CIIOKHBIX | MU pa3pabotke i
TEIUIOTEXHUYECKUX CHCTEM B N
SKCIUTyaTalu1 CIIOXHBIX | HETEra30BOM  OTpaciy, WX | TEIUIOTEXHUYECKUX CHUCTEM B | IKCIUTyaTallMH CIIOKHBIX

He()TerasoBoil OTpacim, HX
PEMOHTE ¥  MOJEpPHHU3ALINN
(31.1)

TCIVIOTEXHUYCCKUX CUCTEM B
HedTera3o0BoOM OTpacim, HX
PEMOHTE M MOJICPHH3ALHH

PEMOHTE 1 MOACPHU3AITUN

HeTera3oBoil OTpaciu, WX
PEMOHTE U MOJCPHU3ALIMH

TCINIOTCXHUYCCKHUX CHUCTEM B
He(Tera3oBol  OTpaciv, WX
PEMOHTE U MOJICPHHU3ALIUH




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMITETEHITUHI
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He ymeer npumeHars | YMeeT OpUMEHSATH  METOABI | YMEET NpPUMEHATH MeToznl | B COBEPILEHCTBE yMeEET
YMeeT NpUMEHSATb METOIBl | METOIbI CHCTEMHOIO | CUCTEMHOI'O oAxoa U | CUCTEMHOIO oaxoza U | OIPUMEHATh METOJbl CUCTEMHOIO
CHUCTEMHOTO  MOJIXOJa U | MOAXOAAa M KPUTUYECKOIO | KPUTHYECKOIO aHalau3a | KpUTUIECKOIO aHaIM3a | moaxoma M KPUTHYECKOTO
KPUTHUYECKOTO aHa/IM3a | aHaIM3a MpOOJIEeMHBIX | POOJIEMHBIX ~ CHTYallMi TIpH | MPOOJNEMHBIX CHTyalldii TPH | aHaJM3a TPOOJIEMHBIX CHTYaIlHi
MPOOJIEMHBIX CHTYalldil TPH | CHTYyallMidi TpPH peal3alliil | peajn3alid TEXHOJOTHUECKUX | peayn3alid TEXHOJOTHYECKUX | TIpH peanuzanuu
peai3aluy TEXHOIOTHYECKUX | TEXHOJIOTMYECKUX HPOIIECCOB HedTerazoBoro | mpoueccoB He()Tera3oBoro | TEXHOJIOTHYECKHX TIPOIIECCOB
TIPOIIECCOB He(Tera3oBoro | MpoLeccoB  He(TErazoBOro | MPOHM3BOJCTBA; MIPOM3BO/ICTBA; He(Tera3oBoro  MPOM3BOJCTBA;
TIPpOM3BOACTBA, TIpOMU3BOACTBA, TCINIOTEXHUYECCKUX CHUCTEM B TCIVIOTEXHUYCCKUX CHCTEM B | TCIUVIOTCXHHUYCCKUX CHUCTEM B
TCIUIOTCXHMYCCKAX CHCTEM B | TCIUIOTEXHHYCCKUX CHCTEM B | He()TerazoBoi oTpaciy, | HedTerasoBoii oTpaciy, | HeTera3oBoi OTPaCIIH
Hedrerasopoii otpaciu (Y1.1) | HedTerasoBoii otpacin JIOTTyCKast 3HAUUTEJbHBIE | JOMYyCKash  HE3HAYUTEIbHBIC
HCTOYHOCTH U MOTPCIIHOCTHU HCTOYHOCTH
Braneer HABBIKAMI He Brmageer wHaBblkamu | Biajgeer HaBblkamMu cucreMHOro | Bmageer HaBbikamu cuctemHoro | B COBEPILEHCTBE BJIAJICET
CHCTEMHOLO CHCTEMHOIO HHTEJUIEKTYaIbHOIO  MBILUIEHUS, | UHTEJUIEKTYaIbHOTO HaBbIKAMHU CHCTEMHOI'O
HHTEIJUIEKTYaIbHOTO SKCTIEPTHBIX OLICHOK, | MBIIIIECHMS, SKCHEPTHBIX | MHTEIUIEKTYaJbHOIO MBIIIICHHUS,
HHTEIJUIEKTYaIbHOTO . N N
MBIIUICHUS,  OKCIEPTHBIX | KOJUIEKTUBHOW I€HEpalMy WaeH U | OLEHOK, KOJUIEKTUBHOM | SKCIIEPTHBIX OLICHOK,
MBIIIIIEHHS, SKCIIEPTHBIX . . N N N
OLLCHOK comtextuson | CHEHOK KOJUIEKTHBHOM | OCYLIECTBJIEHHS MPEAJIOKEHUH N0 | TeHepaluu uaen U | KOJJIGKTUBHOM reHepauuy uael u
ren a£IHH — 4 | renepatmu uaen U | COBEPILUEHCTBOBAHHUIO TEXHUKU M | OCYLUECTBICHHUSI MPEIOKEHUM | OCYIIECTBICHHS  NPEIUIOKESHUM
oc epeCTBJ'IeHI/IH OCYHICCTBJICHUA TeXHOHOFHf/'I; HaBbIKaMH pa6OTLI 1o COBCPHICHCTBOBAHUIO | IO COBCPHICHCTBOBAHUIO
ZI}ZJU_[IO)KCHI/Iﬁ o MPEAJIOKEHUM o | co CJIOKHBIMA | TEXHUKHU 51 TEXHOJIOTUM; | TEXHUKU 51 TEXHOJIOTUH;
1P COBCPHICHCTBOBAHUTO TCIVIOTCXHUYECCKMMHN CUCTEMAMHM | HaBbIKaMH pa6OTBI CO | HaBbIKaMH pa6OTI)I CO CJIOKHBIMH
COBCPUHICHCTBOBAHUIO TEXHUKU o o
o TEXHUKN n TEXHOJIOI'NHU, B He(bTel"aSOBOI/I OTpaciiu, CJIOKHBIMHU TEIUVIOTEXHUYCCKUMHU CUCTEMAMU
)44 TEXHOJIOTUH, HaBbIKAMH o
HaBbBIKaMH pa6OTbI CO | OOoITyCKas 3HAYUTCIIbHBIC TEIUIOTECXHNYCCKUMHU B He(bTeFa30BOH OTpacin
paboThI co CIIOKHBIMHU .
CJIO>KHBIMHU HETOYHOCTH U MOTPEHIHOCTHU CHUCTEMaMU B He(bTel"aSOBOI/I
TEIUIOTCXHUYCCKUMU
TETUIOTEXHUYECKUMU OTpaciu, JIOTyCKast

cucteMamMn B HepTerasoBoit
orpaciu (B1.1)

cHCTeMaMH B He(Tera3oBOi
OTpaciu

HCE3HAYUTCJIIbHBIC HCTOYHOCTHU
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMITETEHIINN
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
He 3Haer | JemoHcTpHpyeT oTHebHbIE | JIEeMOHCTPUPYET NOCTAaTOYHBIE | JleMOHCTpUpyeT
nacT  (hyHIaMCHTATbHbIC (dbyHIaMEeHTaIbHBIC 3HAHMA (byHAaMEHTaNbHBIX | 3HAHUA  (YHIAMCHTAJIBHBIX | MCUEPIIBIBAIOIIHC 3HAHUA
SAKOHEL yTe Mo My | SAKOHPL  TEPMOJMHAMUKY | 3aKOHOB TEPMOAWHAMUKH | 3aKOHOB TEpMOAWHAMUKHN | (yHOAMEHTaNbHBIX  3aKOHOB
(nepoe BTIZ o6 HAYAIO (mepBoe m BTOpOE Hayano, | (IepBoe W BTOpOe Hadaio, | (IepBoe H BTOpPOE HAdYalo, | TEPMOAWHAMHKH (TIEpBOe U
P p ’ | Teopun IIUKJIOB), | TEOPHH IUKJIOB), OCHOBHBIX | TEOPHH IHWKJIOB), OCHOBHBIX | BTOpOE HaJao, TEOpHUH
TEOpPHU IUKJIOB), OCHOBHBIC
(BOpMbI  PACTPOCTpaHeHNS OCHOBHBIE ¢dopmsl | hopm pacnipoctpaHenus | ¢popm pachpocTpaHeHus | IUKIOB), OCHOBHBIX  (opm
TeIOTH B IbocThancTse. | PACTIPOCTPAHCHHS TEIUIOTBI B NPOCTPAHCTBE, | TEILUIOTBI B  MPOCTPAHCTBE, | PACIPOCTPAHEHHUS TEIUIOTHI B
POIECCH 1 0612) II[)OBaHI/Ie’ TEIJIOTHl B TPOCTPAHCTBE, | MPOLIECCOB U 00OpYJOBaHMS, | MPOLIECCOB U OOOpPYIOBaHHMS, | MIPOCTPAHCTBE, IIPOLECCOB U
Hgnonbs eMoe Py I 1/; HPOLECCHI U | UCHOJIB3yeMOro NIpH pa3paboTKe | HCIOIb3YEMOro npu | obopynoBaHus,
Y p o0opyznoBaHue, U OKCIUTyaTallud  CJIOKHBIX | pa3pabdoTKe M OSKCIUTyaTallUH | UCIOJIb3YeMOTO npu
pa3paboTKe U dKCILTyaTaluu
CITOIKHBIX HCIOJIB3yEMOC npu TCINIOTCXHHUYCCKUX CHCTEM B CJIOKHBIX TCINNIOTCXHHUYCCKHUX pa3pa60TI<e U OKCIUTyaTallunu
pa3paboTke U | HeTerazoBoil  OTpaciy, WX | CHCTEM B  HE(TEra3oBOH | CIOXKHBIX  TEINIOTEXHHYECKUX
TEIIOTEXHUIECKUX ~CHUCTEM .
. 9KCIITyaTallid  CJIOXKHBIX | PEMOHTE U MOJICPHHU3ALNH oTpaciy, WX PpEeMOHTEe U | cucteM B He(TerasoBoH
B He(pTerazoBoif oTpaciu, ux
TETIOTEXHUIECKUX CHCTEM MOJICPHU3AIHN oTpaciy, HUX PEMOHTE U
PEMOHTE M MOAEPHU3AINU N
(32.1) B HedrerazoBoil oTpaciy, MOJICpHU3AINN
YK-2. ' ux pPEMOHTE u
Cnocoben MOJICpHH3ALNN
yIpaBIATh Ymeer paspabatbiBath | He pa3zpabarbiBaTh IpoekT | YMeer pa3palaTbiBaTh NPOEKT | YMeer pa3pabaTbiBaTh MPOekT | B COBEPLICHCTBE yMmeer
IPOEKTOM Ha | MPOEKT 10 pa3paboTke U | 1o pa3paboTke U | 10 pa3paboTKe M IKCIUIyaTaluH | IO paspabotke u | pa3pabaTbiBaTh HPOEKT MO
BCEX dTamax €ro OKCILUTyaTaluuu CJIOJKHBIX OKCILTyaTaluu CJIOKHBIX CJIOKHBIX TCIINIOTCXHHUYCCKUX OKCILUTyaTaluu CJIOJKHBIX pa3pa60TKe U OKCILTyaTalunu
JKHU3HCHHOI'O TCIVNIOTCXHUYECCKHUX CHUCTEM TCINIOTCXHHUYCCKUX CUCTEM CUCTEM B He(bTeFa?;OBOﬁ TCIJIOTCXHUYCCKHUX CUCTEM B CJIOKHBIX TCINIOTCXHHUYCCKUX
IUKJIA B He(TerazoBoii otpaciu, ux | B HedrerazoBoil orpaciu, | oTpaciM, WX peMOHTY U | HedrerazoBoil orTpacnu, uX | cucteM B He(TerasoBoi
PEMOHTY U MOJCPHHU3AIUHN C ux PEMOHTY u MOJCpHU3AIUN C YYE€TOM | PEMOHTY W MOJACPHHU3AIUN C oTpaciu, ux PEMOHTY u
y4eToM aHaM3a | MOJEPHU3AIMK C YYETOM | aHajIH3a IBTEPHATHBHBIX | yYETOM aHaJM3a | MOJEPHHM3ALUM C  y4ETOM
IbTEPHATHBHBIX BapUaHTOB | aHAIN3a AJbTEPHATHBHBIX | BAPUAHTOB €ro  peaju3alud, | albTEPHATUBHBIX BapHUaHTOB | aHAIM3a QJIbTEPHATUBHBIX
ero peanu3anyy, | BapHaHTOB €ro | ONmpeAesATh IeJeBbIe JTalbl, | €r0 pealn3allu, ONPENeNsTh | BADUAHTOB €ro pealn3alvy,
OTIPEJIETISITh LIEJICBBIE AT, | pean3ally, ONPEASNATh | OCHOBHBIC HANpaBJICHHUs PadoT; | LeJeBbIe JTalbl, OCHOBHBIC | ONPENENSATh [EJIeBbIE OTarlbl,
OCHOBHBIE HalpaBJICHUs | LIEJICBBIC 3TAIbl, OCHOBHBIE | OOBSICHUTD e U | HampaBlICHUS paboT; | OCHOBHBIE HampaBJeHUs padoT;
paboT; OOBSACHUTH WLENH ¥ | HalpaBICHUS pabor; | chopmynuposars 3a7a4d, | OOBSICHUTH e U | 0OBSICHUTH e u
chopMyIHpOBaTh  3a1auH, | OOBSICHUTH e U | CBSI3aHHBIE C IIOJTOTOBKON W | COPMYIHPOBATH 3amauy, | copMymupoBaTh 3a7a4H,

CBs3aHHBIC C HO)IFOTOBKOI\/’I nu
peanuzanueil TMpoekTa 1o
pa3paboTKe U JKCILTyaTaluu
CIIOKHBIX
TEIUIOTCXHUYECKUX CHCTEM
B HedTerasoBoil OTpaciu
(¥2.1)

chopMyIupoBaTh 3aaauw,
CBSI3aHHBIC C MOATOTOBKOMU
U peanusaluedl IpoeKTa
o pa3paboTke u
9KCIUTyaTallid  CIIOKHBIX
TEIIOTEXHUYECKUX CUCTEM
B He)TEra3oBoil oTpaciu

peanuzanueit MPOEKTa o
pa3paboTke ¥ OKCIUTyaTaruu
CJIOKHBIX TCINIOTEXHUYCCKUX
CHUCTEM B He(Tera3oBou
oTpaci, JOITyCcKast
3HAYUTEIBHBIC HETOYHOCTH U
MOTPEITHOCTH

CBS3aHHBIC C HO)IFOTOBKOﬁ H
peanuzauuMel  MpoekTa 10
pa3paboTke M OKCIDTyaTaluu
CIIO)KHBIX TETUIOTEXHUYIECKUX
cucteM B HedTerazoBoi
oTpaciu, JIOITyCcKast
HE3HAYMTeJIbHbIE HETOYHOCTH

CBS3aHHBIC C HOHFOTOBKOﬁ )5
peanuzanMed  NpoeKTa  IOo
pazpaboTke U OKCIUTyaTaluu
CIIOKHBIX  TEIUIOTEXHUYECKHUX
CHUCTEM B He(TerazoBoi
oTpaciu
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMIIETEHINH
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
Bnaneer HaBblkamMu | He Brameer HaBbikamu | Brageer HaBblIkaMK | XOpOIIO BiaAeeT HaBbIKaMM | B coBepmieHCTBE — BiageeT
MIPAKTUYECKOTO NPUMEHEHUS | MPAKTHYECKOTO MIPAKTUYECKOTO  TNPHMEHEHHs | MPAKTHYECKOTO TPUMEHEHUS | HaBBIKAMH MIPAKTUYIECKOTO
3HAHUHA TUIPABIMYECKUX M | IPUMEHEHUS 3HAaHUM | 3HAHUI  TUAPABIMYECKUX U | 3HAHUHM TUAPABIMYECKUX U | IPUMEHEHUs 3HAHUM
TEIUIOTEXHUYECKUX 3aKOHOB, | THIPABINYECKUX U | TEIJIOTEXHUYECKUX  3aKOHOB, | TEIJIOTEXHUYECKUX 3aKOHOB, | TMIPaBIMYECKUX u
METOJUK pacueTa, | TEIIOTEXHUYECKHX METOJHMK pacyeTa, NPUHLUIOB | METOOWK pacyueTa, IPUHIMIIOB | TEIUIOTEXHUYECKUX  3aKOHOB,
TIPUHIUIIOB pa6OTI)I 3aKOHOB, MECTOAUK pa6OTI)I TUApOIIPUBOIAOB, pa6OTbI TUAPOIIPUBOJOB, METOAUK pacyeTa, MPUHIUIIOB
TUIPOIIPUBOJIOB, pacuera, INIPUHLMIIOB | JBUraTeei BHYTPEHHEIO | JBUTareiei BHYTPEHHETo | paboThI TUIPOIIPUBO/IOB,
JBUrarenei BHYTPEHHETO | pabOTBl T'MIPONPHUBOIOB, | CTOPaHHS i Jpyroro | CcropaHus 31 Jpyroro | nBuraresen BHYTPEHHETO
CropaHus 31 JpYyroro | IBUratreieil BHYTPEHHEro | 00OpyIOBaHHMS, NPUMEHSIEMOro | 00OpyHOBaHUS, CropaHus 31 JIpyroro
00opyoBaHus, Ccropanus 5 Ipyroro | B Hed)Tera3oBoM XO3SCTBE, | MPUMEHSIEMOTO B | 000pyIOBaHUs, MPUMEHICMOIO
IIPUMEHSIEMOT 0 B | o0opynoBaHus, JIOITyCKas PsiJ OIIMOOK HedTerazoBom XO035HCTBE, | B HE(TEra30BOM XO3SHCTBE
He)Tera30BOM  XO3SIHCTBE | MPUMEHSIEMOTO B JIOMyCcKass ~ HE3HAYUTEIIbHbIE
(B2.1) He(TEera30BOM X03sHCTBE OIINOKU
3Haer npuHuunsl | He  3Haer  mpuHnumnsl | JleMoHCTpupyer OTIeNbHBIE | JIEeMOHCTpUpPYET AOCTaTO4HbIe | JIeMOHCTpPHPYET
(bopMupoBaHUs (dopMupoBaHUs 3HaHUA 1o MPUHIUIAM | 3HAHUS o MPUHLUIAM | UCUEPIBIBAIOIIUE 3HAHUS 110
OIIK-8. ONTUMAJIEHOU CHCTEMBI | ONTUMAJBHOH  cHUCTeMBbI | GOpMHUPOBaHMS  ONTHMAJIBHOHN | (POPMHPOBAHMS ONTHMAIBHOW | MpUHIMIAM  (GOpMHUpOBaHMS
CrocobeH KOMMYHUKAIUH B | KOMMYHUKallul B | CUCTEMBl ~KOMMYHHMKAllUM B | CUCTEMBbl KOMMYHHMKALlUH B | ONTHMAlbHOH CUCTEMBI
OpraHnU30BbIBAT OpraHu3aiuu, YUuThIBasd OopraHusanuu, YUuThIBas OopraHusanuu, YUYuThIBas OpraHu3aluu, Y4YuThIBas KOMMYHUKaAIIUN B
bHUu COLIHMAJIbHBIC, OTHHUYCCKUC, COIIMAJIBHBIC, 3THHUYCCKHC, COIIMAJIBHBIC, OTHHUYCCKHUC, COLIMAJIBHBIC, OTHHUYCCKUC, OpraHu3aiuu, Y4YuThIBasd
KOHTPOJIUPOBAT | KOH(peccHOHaNbHbIE U | KOH(pecCHOHAJIbHbIC U | KoH(peccroHanbHbIE U | KoH(ecCHOHAIbHBIE M | COLMAJILHBIE, STHHYECKHE,
b KyJIbTYpHBIE pasnnuus | KyJIbTYPHBIE pa3IuYUs KYJIbTYpHBIE Pa3Iuyus KYJIbTYPHBIE pa3Inyus KOH(eCCHOHAIIbHbIE "
paunoHanbayo | (33.1) KYJIbTYpHBIE Pa3IHIHs
6e30macHyIo Veer DHMCHSTS Ha He ymeer npumeHATh Ha | YMeeT INPUMEHATh Ha IPAKTUKE | YMeeT MIPUMEHATD Ha | B COBEPLICHCTBE yMeer
HpO(peCCI/IOHaHB TpaKTHKe p SIIEMEHThI IIPAKTUKE OJICMCHTBI DJICMCHTBI KOMMYHUKAITUN B IIPaKTUKE OJICMCHTBI MIPUMEHATH Ha IIPAKTUKE
HYIO KOMMYHUKAIIHH o | KOMMYyHHKALMHA B | OpraHU3alyy, c Y4eTOM | KOMMYHHKalUU B | 2IEMEHTHl KOMMYHUKallUd B
JeSITeIbHOCTD opraHusalmH, C  yuerom OpraHu3aliy, C YYETOM | COLUANIBHBIX, STHUYECKHX, | OPraHM3alud, C  y4eTOM | OpraHHU3alluy, c y4eToM
Tpynmn u COLMANLHBIX,  HTHHMECKHX, COIMAJIbHBIX, STHUYECKUX, | KOH(ECCHOHAIBHBIX M | COLMANBHBIX, STHUYECKHX, | COLMANBHBIX, STHUYECKUX,
KOJIJIEKTHBA KOH(eCCHOHAIBHBIX U | KyJIbTYpHBIX pa3nuuuid, | KOHpECCHOHAIBHBIX U | KoH(ecCHOHAIBHBIX u
pabOTHHUKOB KOHECCHOHATLHBIX “ KYJIbTYPHBIX Pa3In4ui JloIycKas 3HAQUYUTENbHbIE | KyJIbTYPHBIX pasnuuui, | KyJIbTYPHBIX pa3Iuuuil
KYJIBTYpPHBIX pasnuuui
V3.1) HETOYHOCTHU U NMOTPELUIHOCTH JIOTIycKasl ~ HE3HAUYUTEJIbHBIE
HCTOYHOCTH
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KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS
pe3ynbpTaTa 00y4eHHs 110
KOMITETEHIINN
JICTIATUTAHE 1-2 3 4 5

1 2 3 4 5 6
Bnageer HaBBIKAMH u | He BmageeT HaBBIKAMHU U Buageer HaBelkaMu U MeToAaMu | XOpOILLIO BJIAJEET HaBbIKaMu U | B coBepieHcTBe BiageeT
MeTogamu  (OPMHUpPOBaHMA | MeTomaMu GOpPMHUPOBaHUA | (hopMuUpOBaHHS HauOOJEe MeToAaMu (GOPMHPOBAHUS HaBBIKAMH M METOJAMH
Hanbonee s dexTuBHON | Hanboee Y3PpPEeKTHBHOM 3¢ eKTHBHON KOMMYHUKAIIUK B | Hamboinee 3¢ (heKTUBHOH (dopmupoBaHus HanboJIEe
KOMMYHUKAIHN B | KOMMYHHUKaIUH B OpTaHM3aINN I JOCTIDKEHHS | KOMMYHHKALIUH B 3¢ PEeKTUBHON KOMMYHHUKAIINU
OpTaHM3aINN JUIS | OpTaHW3alny Ul pe3ysbTaToB B paboTte OpTaHM3aINH IJIs B OpTaHM3aIHHN I

JOCTHIKEHHUSI PE3yNbTAaTOB B
pabote komass! (B3.1)

JOCTHIKEHUS PE3yIHTAaTOB
B pab0OTE KOMaHIbI

KOMaH/IbI, TOMyCKasi psijl
OLINO0K

JOCTUKCHUS PE3YyIbTATOB B
paboTe KOMaH bl

JIOCTHIKEHUS PE3yIbTAaTOB B
paboTe KOMaH bl
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Hucuunnuna
Kon, cenmanbHocTh 21.05.06 HedTerazoBble TEXHUKA U TEXHOJIOTHU
Hanpasnennoctb

TexHonorust OypeHus: HEQTSIHBIX U FA30BBIX CKBAXKUH

Pa3zpabotka u sKcITyaTanust HEQTSHBIX H Fa30BBIX MECTOPOXKICHUN
MarwuctpanbHbie TpyOOIPOBOIBI U Fra30HEPTEXPAHHIIUIIIA

MarmmwuHbl 1 000pyI0BaHKe He(DTEra30BbIX MPOMBICIIOB

KAPTA

o0ecre4yeHHOCTH JUCHMILUINHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Termnorexyuka

[Tpunoxenue 2

KonTuarent ObGecrieueHHOC
Hanuuue
KommuectBo | oOydwatomuxcs, Tb
Ne Haspanune ygeOHOTO, y4eOHO-METOANYECKOTO U3/IaHus, aBTOP, H3IATEITECTBO, BU ANIEKTPOHHOT
OK3EMIUISIPO | UCTIONB3YIOUIMX | O0YJaIOMIUXCs
/m W3JaHUs, TOJ U3/JaHUS . | O BapWaHTa B
B B BUK YKa3aHHYIO JIUTEPATYPOH, IBC (+-)
TUTEepaTypy %

TermromacooOMeHHOE 000PYAOBaHUE U TEIUIOBBIE MPOIECCHl B CHCTEMaX TPAaHCIOPTA U
xpaHeHus: HepTH M Taza [Tekcr]: yd4eOHMK M CTYJCHTOB 00Opa3oBaTEIbHBIX

1 OpraHu3anuii BBICIIEro 00pa3oBaHUs, OOyYArOIIMXCS 10 HANPaBICHHIO MOATOTOBKH 46+DP 30 100 +
Mmaructpatypsl "Hedrerazosoe neno" / 0. /1. 3emenkos [u ap.] ; pex. 0. Jl. 3emenkos
; TroMHI'Y. - Tromens :TiomIHI'Y, 2015. - 175 c.
Kynuuos, Bacunmii AnekcanapoBud.
TexHuueckast TepMOJMHAMUKA M TeTIoNepeaada : yueOHUK 11 By30B / B. A. Kynunos,

2 3. M. Kapramos, E. B. Credanrok. - 4-e u3z., nep. u non. - Mocksa : U3znaTenscTBoO 9P 30 100 +
IOpaiit, 2020. - 454 c. - (Beicmee obpasosanne). - URL: https://urait.ru/bcode/449806.
- Pexxum moctyma: mist aBTop. moib3oBareieit. - 9bC "HOpant".
Ternorexnuka [TekcT]: y4eOHWK [N CTYNEHTOB BY30B, OOYYarOIIUXCS TIO
CHEIMATFHOCTSAM HalpaBJIeHUs MOATOTOBKH "DKCIUTyaTalisi Ha3eMHOTO TPAaHCIIOPTa U
TPaHCHOPTHOTO OOOpYZOBaHHA" M 10 HANpaBICHUSIM MOJATOTOBKM OakanaBpoB

3 46 30 100 -

"OkcmnyaTtands — TPAHCIOPTHBIX — cpeAcTB" u  "OKCIulyaTanuss  TpPaHCHOPTHO-
TEXHOJIOTHUECKUX MaiinH U kKomiuiekcoB" / M. I'. Illarpos [u np.]; mox pea. M. T.
IarpoBa. - 3-e u3., crep. - Mocksa : Akagemus, 2013. - 288 c.




TpancnopT u XpaHeHne HeTH M rasa B IpuMepax M 3afgadax [Texcr] : ydebHOE
nmocodue Juis cTyneHToB HedTerazooro npoduns / I'. B. baxmar [u ap.] ; pen. 0. [I. 100 30 100
3emenkoB ; TroM['HI'Y. - Tromens : Bextop byk, 2010. - 544 c.
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