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1. OOmwue moJioxkeHHs.

HaumenoBanue qucHumiuHbl — «TemIoTeXHuKa», OTHOCUTCS K TUCIUIUIMHAM (MOJIYJISIM)
y4eOHOTO IJIaHa, BXOJAILIETO B COCTaB 0Opa30BaTEIbHON MPOTpPaMMBbl BBICHIETO OOpa30BaHUS
15.03.02 «TexHonornyecKkue MamuHbl U 000pya0BaHUE» (HAMPABICHHOCTh «MaIluHbl U 000pY-
JIOBaHUE JIECHOTO KOMIUIEKcay). Jucummianaa «TermmoTexHuka» sBiseTcsl TUCHUIUITMHONW 00s13a-
TeIbHON YacTH y4yeOHOro IUIaHa.

HopMmaTtuBHO-MeTonueckoi 0a3oit st pa3paboTku pabodeid mporpaMMbl Y4eOHOM AvC-
UUIUIHHBI «TerIOTeXHUKAY SIBISIOTCS:

®enepanbhblii 3akoH "O06 o6pazoBanuu B Poccuiickoit deneparun”, yrBepKAeHHBIN MPU-
ka3oM MunoOpHayku PD Ne 273-D3 ot 29.12.2012;

[Tpukaz Muno6prayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepkaeHUH TOPSIKA Opra-
HU3ALMUU U OCYILECTBICHUS 00pa30BaTEeNbHOM NEATENLHOCTH 1O 00pa30oBaTeIbHBIM MIPOTrPaMMaM
BBICIIETO0 00pa3oBaHMA - MMporpamMmaM OakanaBpuara, MporpaMmaM CHEIHATUTETa, IporpaMMam
MarucTpaTyphl.

denepanbHbIA TOCYIapCTBEHHBI 00pa30BaTENbHBINA CTAaHAAPT BBICIIETO 00pa30BaHUS IO
HanpaBieHuto noarotoBku 15.03.02 «TexHonormdeckre MalIMHBI U O0OpYyIOBaHHUE», YTBEp-
JKICHHBIM TpuKazoM MMHHCTEpCTBa HAyKHM W BbICHIero oOpasoBaHusi Poccuiickoit ®denepa-
uuuNe 728 ot 9 aBrycra 2021 r.

VY4eOHble TUTaHBI 00PA30BATEIBHON NMPOTPaMMBbI BBICHIETO OOpa3oBaHWs  HANpaBJICHUS
15.03.02 TexHonoruueckue MaIIMHBI U 000pYJOBaHKE (HAMPABIEHHOCTH - «MalHbl U 000py-
JIOBaHUE JIECHOTO KOMIUIEKCa») MOJrOTOBKH OakajaaBpOB IO OYHOW, OYHO-320YHOM M 3a0YHOMH
dbopmam o0yueHus, onodbpenHsie YuenbiM coBetoM YIJITY (mporokon Ne 3 ot 16.03.2023), ¢
W3MEHEHUSIMU, YTBEPXKICHHBIMU Ha 3aceqanun YueHoro cosera YIJITY (mpotokonm ot
20.04.2023 Ne4), Beenennbivu mipukazoM YIJITY ot 28.04.2023 Ne302-A.

OOyuenue no obpazoBarenbHOi nporpamme 15.03.02 TexHomornvyeckne MammHbl 1 000-
pynoBaHue (HampaBICHHOCTh - «MamiHbl U 000pyAIOBaHUE JIECHOTO KOMIUIEKCA») OCYIIECTBIS-
€TCsl Ha PYCCKOM SI3BIKE.

2. TlepeyeHb NJIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS MO TUCHHUILINHE, COOTHECEHHBIX C
MJIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHHsI 00Pa30BaTeIbHOI MPOrpaMMBbl.
[TnanupyeMbIMH pe3yabTaTaMu 00y4YEHHS M0 AUCIUIUIMHE, SBISIOTCS 3HAHMS, YMEHUS, BiIa-
JCHUA W/WIN OIIBIT ACATCIIBHOCTH, XaPAKTCPUIYIOIIUEC STamnsbl/ YPOBHHU q)OpMI/IpOBaHI/Iﬂ KOMIICTCH-
Ui ¥ obecrneunBarolue JAOCTIKEHNE TUIAHUPYEMBIX Pe3ylIbTaTOB OCBOCHHS 00pa3oBaTeIbHOU
MPOTPAMMEI B IIETIOM.

Heabio u3yvyeHusi TUCHUILINHBI SBJISIETCA TEOpEeTUYECKas M MpaKTUYeckas MOJArOTOBKA
WHXXEHEepa, CIIOCOOHOTO OCYIIECTBUTH OOOCHOBAHHBIM BBHIOOP W T'PAMOTHYIO SKCIUTyaTallUi0 CO-
BPEMEHHOTO TEIUIOTEXHUYECKOTO OOOpYIOBAaHUS HA OCHOBE MPUHIIUIIOB COBEPIICHCTBOBAHUS
TEXHOJIOTUIECKUX MPOIECCOB, SKOHOMHUH M PAIMOHAIBHOTO HCIIOJIE30BAHHS YHEPTOPECYPCOB.

3agayveii u3yyeHUus1 TUCHUILIUHBI SBISETCS GOPMUPOBAHUE Y CTy/ICHTa 3HAHUI OCHOB-
HBIX 3aKOHOB ITOJIYYCHUA, Hp606p330BaHI/I$[, nepeaadn 1 UCIoJb30BaHUsA TEIJIOBOH OHECpPIruu, a
TaK)Ke TMPUHIIUAIIOB IEUCTBUS U KOHCTPYKTHBHBIX 0COOEHHOCTEH TEIUIOTEXHUYECKOTO 000pY10Ba-
HUA.

TpebdoBanus Kk pe3yjbTaTaM O0CBOEHUSI JUCHHUILIMHBI:

[Ipouiecc u3yyeHus: MUCUUILUIMHBI HalpaBlieH Ha (OPMHUPOBAHHE CIEIYIOIIMX KOMIIETEH-
ruii: OIIK-1: [TpuMeHaTh ecTeCTBEHHOHAYYHbIE M OOIICUH)KEHEPHbBIE 3HAHUS, METObl MaTeMa-
TUYECKOTO aHaJIM3a M MOJCITUPOBAHUS B TPO(HECCHOHATEHOM JIeATEITBHOCTH.

B pe3ysabTare u3yueHusi IMCUMIIMHBI CTYE€HT J10JI3KEH:
3HATb: OCHOBHBIC 3aKOHBI MOJTYYCHU, IEPEAAIN U HpeO6p330BaHI/I$[ TEIJIOBOH SHEPTHUHU, METObL
3(1)(1)CKTI/IBHOFO HCITOJIb30BAHUS TCIJIOTHI, MTPUHIIUIIBL ,[[CﬁCTBPIH )41 O6J'IaCTI/I MNPUMCHCHUS TCIIIIO-
9HEPreTUIECKOTO 000PYAOBAHHS; METO/IBI PEIICHHUS IPOOIEM aBTOMATH3AIMH TPOU3BOJICTBA.
YMETh: IPOU3BOJIUTE TCIIJIOBLIC PACUCThI U USMEPEHNA OCHOBHBIX TCIIJIIOTEXHUYCCKUX ITOKa3aTe-
JIe, IPOBOJUTH TEXHUKO-IKOHOMHYECKYIO OIICHKY 3 QEKTHBHOCTH METOOB T€HEPaIUH, Tiepea-



Y1 U MCTIOJIb30BAaHMS TEIIOBON SHEPTUH; pa3padaThiBaTh BAPHAHTHI PELICHUS TPOOJIEM aBTOMATH-
3alUM POU3BOJCTBA.

BJIa/1eTh: HABBIKAMH NMPUMEHEHHS OCHOBHBIX 3aKOHOB TEPMOJAMHAMUKY U TETNIO0OMEHA, CPaBHH-
TEJIBHOT'O aHAJIN3a PA3JIMYHBIX CIIOCOOOB MPOBEIEHHS IPOLECCOB TEIII000MEHA; HaBbIKaMH BbIOO-
pa BapuaHTOB ONTUMAJIBHOIO IIPOTHO3UPOBAHUS ITOCIEACTBUIM aBTOMAaTU3allUH TPOU3BOJICTBA.

3. MecTo THCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

Jannast yueOHasi AUCHMUILIAHA OTHOCUTCS K 00S3aTeNbHON YacT y4eOHOTro IJIaHa, YTo
o3HauaeT (GopMHpOBaHUE B Mpoiecce oO0ydeHHs y OakanaBpa MpopecCHOHANbHBIX 3HAHUN U
KOMIIETCHIIMA B paMKax BBIOPAHHOTO HAIPABJICHUS, a TAKXKE HABBIKOB IPOHU3BOJICTBEHHO-
TEXHOJIOTUYECKOMN AESITeTbHOCTU B MOAPA3/ICICHUIX OPraHU3alUi.

OcBocHHE MAHHOW JUCHUIUTMHBI SIBISICTCS HEOOXOIMMOW OCHOBOW JUIS TOCIEAYIOLIETO
n3ydenuss guctuiind OIIOIl m HamwcaHus BBITYCKHOM KBAIM(PUKAIMOHHON pPAbOTHI (CM.
TabI1.).

Ilepeuens obecneuugarouiux, CONymcmeyrOU{UX u 00ecneuusaemvlx OUCYUnIUH

ConyTCTBYIOIIHE

COHpOTI/IBHCHI/Ie MaTCpHUaIOB; Fnz[paBnHKa u
TUAPO- NHCBMOIIPHUBOI; MaTCpI/IaJ'IOBe,IleHI/IC.

Texuomorus KOHCTPYKIIMOHHBIX MaTepHua-

noB; Haueprarensnas reomerpus; Mnxe-
HepHasi rpaduka; MeTposorus, craHaapTH-
3anus U ceprudukaims; TeopeTudeckas Me-

XaHHKa
VYka3aHHbIE CBA3M AUCHUILINHBI « TemIOTeXHUKa» Jal0T 00y4arommeMycsi CUCTEMHOE Mpe/-
CTaBJICHHUE O KOMILIEKCE U3y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ DPI'OC BO, uTo 0becneunBa-
eT TpeOyeMbIil TCOPETUUECKU YPOBEHb M MPAKTUYECKYIO HAIIPABIEHHOCTh B CUCTEME O0yUYeHUS
U Oyay1ien nesTeIbHOCTH BBITYCKHUKA.

O0eceunBaromme
Maremaruka; u-
31UKa; XHUMHS;
Y4eOHast IpaKTHKa
(03HaKOMMTENIBHAS)

OGecrnieunBaemble
DU3HUUECKUE OCHOBBI MUKPORJIIEKTPOHUKH; Teopus
MEXaHU3MOB U MalluH; JleTanu MaluH; DIeKTpo-
TEXHUKa U JIeKTpoHuKa; [Toaroroska k npoueaype
3alIMTHI U 3aIIUTa BBITYCKHOH KBaIN(pUKAIMOHHOM
paboTsl; MaTemaTuka B CHCTEMAaX yIpaBJICHHSL;
Teopust aBTOMaTU4EeCKOr0 YIPaBJICHUS

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHUIAX C YKA3aHHEM KOJHYECTBA aKAJeMHYECKHUX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00yuyalouuxcs ¢ npenojaasaresieM (1o Bu-
AaM y4eOHBIX 3aHAATHI) U HA CAMOCTOAITEJIbHYIO PadoTy 00y4arommxcs
Obwan mpyooemKocmo OUCYUNTIUHDL

Bup yuebHOI paboThI Bcero akageMuyeckux 4acoB
ouHAs dopMa 3a04yHas1 gop- 0YHO-3204HAS

Ma dopma

KonTakTHass palGora c¢ mnpenoaaBate- 12,25 24,25
%, 52,25

JeMm*:
nexmyn (JI) 18 4 16
npakruaeckue 3ansatus (I13) 18 4 6
naboparopHbie pabotsl (JIP) 16 4 2
npomexyTroynas arrectanus (I1A) 0,25 0,25 0,25
CamocTosiTeibHast padoTa 00yyarouuxcs 55,75 95,75 83,75
M3YyYEHHUE TEOPETUUYECKOr0 Kypca 33 57 44
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAaHUH 11 19 20
MTOATOTOBKA K MTPOMEKYTOUHOM aTTECTAITUU 11,75 19,75 19,75
Buja npoMe:kyTOYHOM aTTeCTALMM: 3aver 3aver 3ader
O01mas TpyI0eMKOCTh 3/108 3/108 3/108

*Konmaxmuas paboma 00yuaowuxcs ¢ npenoodasamenem, 8 mom 4ucie ¢ npumMeHeHuem OUCMAHYUOHHBIX 00PA306aMeNbHbIX
MexHo02Ull, BKII0UAem 3aHAMUA NeKYUOHHO20 MUNA, U (U1U) 3aHAMUA CEMUHAPCKO20 MuUnd, 1abopamophvle 3auamus, u (unu)
2pynnosvle KOHCYyIbmayuu, u (uiu) unousuoyaisuyio pabomy obyuaiowezocs ¢ npenodasamenem, a maxdice ammecmayuoHtble
ucnvlmanus npomesxcymounou ammecmayuu. Konmaxmuas paboma modxcem KIOYAMb uHble 6UObL YYEOHOU O0esAmenbHOCmU,
npedycmampugaiowue pynnogyio U UHOUSUOYatbhylo pabomy obyuaiowuxcs ¢ npenooasamenem. Yacvl konmaxmuoi pabomol
onpedensiromes Tlonooicenuem 06 opeanuzayuu u nPoseoeHUU KOHMAKMHOU pabomvl npu peanusayuu 00pa308amenbHblx npo-
2pamm svicute2o obpasosanus, ymeepoicoennvim Yuenvim cosemom YITITY om 25 pespana 2020 200a.



5. CoaepskaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHHueM
OTBEICHHOI'0 HA HUX KOJIMYECTBA aKaJleMUYECKHX YacoB
5.1 Tpyooemkocme pazoenos oucyuniunol
Ounas ¢popma o0y4eHus1
No | HaummeHoBaHue paziesa AUCIUIIIN- 0 o CamocrosTenpHast
JI 113 JIP KOHTAaKTHOU
I/T1 HBI pabora
paboThI
1 | TexHuueckas TepMOJMHAMHKA 6 4 8 18 14
2 | OCHOBBI TEOPHH TEIIOOOMEHA 8 8 8 24 20
3 | IIpomblliuIeHHAs TEIIOTEXHUKA 4 6 - 10 10
Hroro no pazaeiam: 18 18 16 52 44
[IpomesxkyTouHas aTTecTanus - - - 0,25 11,75
Bcero: 108
OuHo-3a04Has popma 00yueHHs
No | HaummeHoBaHue pa3zzaena JUCLUILIU- LS . CamocrosiTenbHast
JI 113 JIP KOHTaKTHOU
/T HBI pabota
paboTHI
1 | TexHuueckas TepMOJMHAMHKA 5 2 1 8 22
2 | OCcHOBBI TEOpUH TEIII00OMEHA 6 2 1 9 21
3 | [IpombIniuieHHas TETIIOTEXHUKA 5 2 - 7 21
HToro mo paznenam: 16 6 2 24 64
ITpomexxyTouHas arrecTarus - - - 0,25 19,75
Bcero: 108
3aounas popma o0yueHust
Ne | HammeHoBaHme pa3jierna JUCIHUILIH- Beero . | CamocrosrenbHas
JI 113 JIP | KOHTaKTHOM
/T HBI pabota
paboTHI
1 | Texauueckas TepMOJIMHAMHKA 1 2 2 5 25
2 | OCHOBBI TEOPUH TEIIOOOMEHA 2 2 2 6 35
3 | IlpombliniuieHHas TETDIOTEXHUKA 1 - - 1 16
HToro no pazgenam: 4 4 4 12 76
[TpoMexyTouHas aTTecTalus - - - 0,25 19,75
Bcero: 108

5.2 Cooepicanue 3anamuii 1eKYUOHHO20 MUna
Tema 1. Texuu4eckass TepMOAUHAMMKA.

[Ipeamer TEIUTOTEXHUKH, CBS3b C APYTMMH OTpacisiMU 3HaHWU. OCHOBHBIE NOHSATHS H
OIPElEICHUsI TEXHUYECKON TePMOAMHAMUKU. [IepBbIi 3aKOH TEPMOAMHAMUKY, SHTAJIBINS, P-V -
nuarpamma. TemoeMkocTh ra30B.BTopoii 3akoH TepMOAMHAMHKH, SHTpONUs, [-S - AMarpaMma.
[Tonsitue o nuknax, repmudeckuil KI1/] nukina. Huxinsr KapHo, X0MOAMIBHBIX MallliH, TEMIOBBIX
HacocoB. OCHOBHBIE TEPMOJIMHAMHYECKUE MPOIECCHl MICATBHBIX I'a30B. PeanbHble ra3bl - BOMS-
HoW map. [lpomecce mapooOpa3zoBanuss B P-V, T-S m h-S - nmarpammax. Bmaxsblid BO3-
nyx.TepMoIMHAMKKaA OTKPBITBIX CUCTEM: YPAaBHEHHE IIEPBOTO 3aKOHA TEPMOJMHAMUKH JJI TIOTO-
Ka, TeYeHHe rasa B corax u auddysopax, apoccenupoBaHue razoB U MapoB. TepMoauHaMHUYe-
CKMI aHaJIM3 IPOLECCOB B KOMIpeccopax. LMKl TEMTOCHIIOBBIX YCTAaHOBOK: JIBUTATENIel BHYT-
PEHHEr0 CropaHusl, Ta30TypOMHHBIX U MApOTYPOUHHBIX YCTaHOBOK.

Tema 2. OCHOBBI TEOPHH TENJIO00OMeHA

Bunbl 1 KOIMYECTBEHHBIE XapAKTEPUCTUKU IIEPEHOCA Tellla. TeltonpoBOJHOCTh: 3aKOH
®dypbe, KOAPPHUIHUEHT TEMIONPOBOAHOCTH, Miepeiada TeIla TeIUIONPOBOAHOCTBIO Ye€PE3 IIOCKYIO
U LIWJIMHIPUYECKYI0 cTeHKH. KOHBEKTHUBHBIN TermooOMeH: 3akoH HbioToHa - Puxmana, ko3ddu-
LUEHT TeIuIooTAauu. [ToHsTHE TEMI0BOro MOrPaHUYHOTO CJIOS U HAYaJIBHOTO ydacTka. OCHOBHbBIE
KpUTEpHAJIbHBIC YpaBHEHUS Ui pacdyera Kod(huiueHToB Ternooraayn. TemooTaaya mpu u3Me-

HEHUM arperaTHOro COCTOSHUS BelllecTBa (KuneHue, konaeHcauus). [lepenaya teria u3mydeHu-
6



€M: OCHOBHBIE ompezeneHus, 3akoHbl Credana - bonbumana u Kupxroda, Tenmoodmen usimyde-
HUEM Mexay AByMms Tenamu.Teronepenaya uepe3 MIOCKYIO M HUIUHAPUYECKYIO CTEHKH, KO3 (-
¢unmenT teronepenadd. Metoasl WHTEHCH(UKAMK Terutonepenadyd. OCHOBBI pacuera Terio-
OOMEHHBIX ammapaToB: YpaBHEHHUS TEIIOBOro OajlaHca U TEIUIONepeaun, CXEMbl ABMKCHUS TeIl-
JIOHOCHUTEJIEH, CPEeIHUN TeMIIepaTypHbIil Hanop. TUNOBbIE KOHCTPYKIMH TEINIOOOMEHHBIX alla-
partoB.
Tema 3. [IpomblIEeHHAS TENVIOTEXHUKA

Bunel u xapakTepucTUKU TOIUIMBA, OCHOBBI ropeHus. KorenbHble ycTaHOBKU: Kitaccupu-
Kallys, NPUHIUIHNAIBHAS TEXHOJIOIMYEcKas cxeMa. YCTpOMCTBO mapoBoro kotia. OxpaHa OKpy-
JKaIoIel cpebl OT BPEIHBIX BBIOOPOB KOTENbHBIX ycTaHOBOK.TerutoBoi O6amanc u KIIJ kotensb-
HOro arperata. TUIbl 1 KOHCTPYKIIMM MAPOBBIX U BOJOTPEMHBIX KOTJIOB, OCHOBBI BOJONOAIOTOB-
K. TeryoBble 3JIE€KTPUYECKHE CTAHLMM: NPUHLIMUIHAIbHBIE CXeMbl KOHAeHcauuoHHo TOC u
TOL.

5.3 Temot u hopmut 3anamuil cemunapcko2o muna

Y4eOHBIM IIIAaHOM 110 TUCIUILTHHE MPEYCMOTPEHBI MPAKTHUECKUE U JTA00PATOPHBIC 3aHSATHS.

TpynoémkocTs, yac
®opma nmpose-
No HaumeHoBaHue pasnena AUCIUTUTHHBI (MOJTYJIS) OYHO-
neHus 3aHAThA | OyHas | 3ao4yHas
3a04HasI
1 Tema 1. Texuuueckas tepmoaunamuika. (Pacuer | IlpakTudeckoe 2 2 2
MOJIMTPOITHOTO Mpolecca HAeaJbHOIo rasa.) 3aHATHE
Tema 1. Texamueckas TepmoguHamuka. (Pacaer
o . IIpakTHueckoe
2 | mapoTypOWHHOHN yCTaHOBKH, paOOTAIOIIEH 10 2 - -
3aHATHE
nukiny Penkuna.)
3 Tema 1. Texanueckas TepmoanHamuka. (Ompene- | JlabopaTopHoe 2 2 1
JIeHNE N300apHON TETIOEMKOCTH BO3/IyXa.) 3aHITHE
4 Tema 1. Texuuueckas repmoaunamuka. (Ompe- JlaGopartopHoe 5
JieJICHHE TIOKa3aTelsl aradarhbl. ) 3aHsTHE
5 Tema 1. Texanueckas repmonnHamuka. (Onpe- JlabopatopHoe 4
JieJICHHE TEIUIOTHI Mapoo0pa30BaHus BOABI.) 3aHsTHE
Tema 2. OcHoBBI Teopuu TeriooomeHa. (Pacuer
[Ipaktuueckoe
6 | mepenaum Teruia TEIIONPOBOAHOCTHIO YepPe3 MHO- SaHsITIe 2 - -
TOCJIOMHYIO MJIOCKYIO CTEHKY.)
Tema 2. OcHoBbI TeopuH TermioooMena. (Pacuer
[Ipaktuueckoe
7 | TemnooTaa4u pu CBOOOTHOM JIBUKCHHUU KHJIKO- 2 2 2
3aHATHE
CTH.)
8 Tema 2. OcHoBbI TeopuHu TermioooMena. (Pacuer [Ipaktuueckoe 4
TEII00OMEHHOT0 amnmapara.) 3aHsTHE
Tema 2. OcHoBHI Teopun TemtooomeHa. (Ompee-
g | temme koa(umenta remtonpoBogHOCTH Temo- | JlabopaTopHoe 2 1
H30JISIMOHHBIX MaTepHanoB 1 ko3 duumenrta 3aHsATHE
TEIUTOTIePeIaL. )
Tema 2. OcHoBeI Teopun Terooomena. (Mcce-
JlaGopaTopHoe
10 | moBaHUWe TEIIOOTIAYH MTPH JBUKEHUHU BO3/IyXa B 4 - -
3aHsTHE
ny4Ke Tpyo.)
Tema 2. OcHoBeI Teopun Terooomena. (Mcce-
11 | /lOBaHHE TETUIOOTAYH PH CBOOOTHOM JIBIKE- JlaGopaTopHoe 4
HUH KHUJIKOCTH B HEOTPAaHMYEHHOM MPOCTPaH- 3aHsATHE
CTBE.)
12 Tewma 3. IIpombrnennas termorexauka. (Pacuer | Ilpaktmueckoe 6 2
MIPOM3BOJCTBEHHO-OTONUTEIbHOM KOTEIBHOM. ) 3aHsITHE
HToro yacos: 34 8 8
5.4 Jlemanuzayua camocmoamenvHoll paoomaol
TpynoeMKOCTh, 4ac
HaumenoBanue pasnena auc- .
Ne Bux camocTosTenbHON paboThI OYHO-
IATITAHBT (MOTYJIS) O4Had | saouHag |




TpynoeMKOCTh, 4ac
HaumenoBanue pasnena auc- .
Ne Bux camocTosTenbHON paboThI OYHO-
LUIUIAHBI (MOYJIS) OYHasi | 3a04Has
3a04Han
[loaroToBka K TeKymeMy KOHTPO-
1 | Texnnveckas TepMOAMHAMUKA | JIIO, 3aLIUTA MPAKTHYECKHUX U J1abO- 16 26 22
pPaTOPHEIX paboT
[MoaroToBka K TEKyIeMy KOHTPO-
2 | OCHOBBI TEOpUH TEINIOOOMEHA | JII0, 3alUTa MPAKTHYECKHUX U J1abo- 20 37 21
paToOpHBIX paboT
[TpoMBIlIICHHAs TETUIOTEXHH- To/roToBKa K TEKyLIEMY KOHTPO-
3 <a JII0, 3aIHMTa IPAKTHYECKHUX M Ja00- 8 13 21
paToOpHBIX paboT
[ToaroToBKa K MPOMEKYTOYHOM aTTECTAIIUU 11,75 19,75 19,75
HTtoro: 55,75 95,75 83,75
6. IlepedyeHb yueOHO-METOAUYECKOTO O0eceyeHHsI MO THCIUTITHHE
OcHosnasa u 0ononnumenvHan aumepamypa
Ton
N ABTOp, HAUMEHOBAHHE H;ia_ [Ipumeuanue
HUS
Ocnosnasn iumepamypa
Kpyrnos, I'. A. Termorexnuka : yaebnoe nocobdue / I'. A. Kpyrnos, P. 1. Byxra- .
koBa, E. C. Kpyrimosa. — Yensbunck : UAU IOYpI'AY, 2008. — 229 ¢. — ISBN TOMHOTEKCTOB
1 978-5-87039-163-2. — TekcT : aneKTpoHHsbit // JIaHb : SMEKTPOHHO- 2008 ‘;‘Oig‘fgi;ﬂf
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/9747— Pexum mo- Hy H TAPOITIO
CTyma: JJisl aBTOPU3. MOJIb30BATENCH.
Mytwun, FO. B. TemnorexHuKa : METOJI. YKa3aHUs 1O MOJrOTOBKE K HHTEPHET-
o | OK3aMEHy JUIA CTY/ICHTOB ouHoii (hopmbl 00yuenus / 1O. B. Ilyrunusn ; Ypan. roc. 2012 DIIeKTPOHHBIH
necoTexH. yH-T, Kad. snepretuxu. - ExarepunOypr : YIJITVY, 2012. - 39 c. : um. - pecype YIJITY
bubsmuorp.: c. 39. https://elar.usfeu.ru/handle/123456789/1086
Jlononnumenvnan numepamypa
Benenue B cienuanbHOCTH : yaeOHOe niocodue / A. @. Cmomnsxos, U. B. BaHo- .
Ba, U. H. /TrokoBa, A. A. Kynukos. — CankTt-Iletepoypr : CIIOIJITY, 2016. — TOJIHOTCKCTOR
3| 68 c.— ISBN 978-5-9239-0829-9. — Texcr : nexTpoHHbiii // Jlans : snextpon- | 2016 ‘;‘i‘oigfgi;ﬁd‘f
Ho-OnbmuoTeunas cucrema. — URL: https://e.lanbook.com/book/74031— Pexum Hy W TaPOTIO
JIOCTyNa: JUIsl aBTOPHU3. TIOJIb30BATEIICH.
OOmas TermioTexHuka : yueonoe nocobue / M. B. MBanosa, A. ®. Cmoisikos, A. .
A. Kynukos, . H. TrokoBa. — Cankt-IlerepOypr : CIIGIJITY, 2016. — 88 ¢. — TOTHOTEKCTOB
4 ISBN 978-5-9239-0811-4. — Tekcr : 371eKTpOHHBIH // JIaHb : 3JIEKTPOHHO- 2016 ;ﬂoigfgi;% Pf
oubimoreunas cuctema. — URL: https://e.lanbook.com/book/74024— Pexum Hy B DADOIO
JIOCTyNA: JUIsS aBTOPHU3. TIOJIb30BATEIICH.
COopHUK 33724 10 TEINIOTEXHUKE U TEIIIOCHA0KEHHIO : ydeOHoe mocodue / 10. 1.
CemeHoB, A. b. JleBun, B. A. Imutpou [u ap.] ; moxa penakuueii FO. I1. Ceméno. *[[OTHOTEKCTOR
5| — 2-e¢ u3a1. — Mocksa : MI'TY um. H.D. baymana, 2006. — 245 ¢. — ISBN 5- 2006 Bl IOCTYTI IpH
8135-0324-2. — TekcT : ANIeKTPOHHKIH // JIaHb : 3eKTpOHHO-OMOIHOTEYHAsl CH- BXOJIE IO JIOTH-
crema. — URL: https://e.lanbook.com/book/104628 — Pexxum mpoctyma: s aB- HY ¥ [1apOJII0
TOPH3. N0JIb30BATENEH.

*- npeoicoe yem npolmu no cCovlixe, He0OXO00UMO BOUMU 8 CUCEM).

OYHKIIMOHUPOBAHKE JIEKTPOHHON MH(OPMallMOHHO-00pa30BaTeNbHOM cpebl oOecneunBa-
€TCs COOTBETCTBYIOIIMMH CpeICTBAaMH WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTH.

3]leKmp0HHble OubIUOMeEYUHbIE cCUCMEMbL

Kaxnpiii oOygarommiicss o0ecrieueH JOCTYIIOM K 3JIeKTPOHHO-O0nbmmoreuHoii cucreme YI'JI-
TV (http://lib.usfeu.ru/), 3bC Usnatensctra Jlaus http://e.lanbook.com/ DBC YuuBepcurerckas
oubnuoteka onnaitu http://biblioclub.ru/, conepxamux u3ganus MO0 OCHOBHBIM HM3Y4aeMbIM JIHC-
[UTTHHAM ¥ C()OPMHUPOBAHHBIX 10 COTVIACOBAHHMIO C IMpaBooOIafaTeNiIMH y4eOHOW M y4eOHO-



http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/

METOAMYECKOH  JINTepaTypbl. DNeKTpoHHass ~ 0a3a  mepuoamyeckux — m3ganuit  MBUC
https://dlib.eastview.com/
Cnpagounvie u unHghopmayuonnsvle cucmemol
1. CnpaBouHo-tipaBoBas cucrema «Koncynprant [lntocy.
2. UudopmanmonHo-mpaBoBoi moprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. Basza mannbeix Scopus kommnanuu ElsevierB.V.https://www.scopus.com/
4. Uudopmannonnas cucrema « TEXHOPMATUB» - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpodeccroHanbHbIe cripaBoubie cucteMbl — (http:/Texskcnept.pyc/);
Ilpogheccuonanvnvie 6azvt Oannvlx
1. Hayunas snextponHas oubiaroteka elibrary. Pesxum mocryma: http://elibrary.ru/.
2. bubmmorexka MamunocTpourens. Pexxum goctyna: https:/lib-bkm.ru/.
3. DOnektponHas MHTepHET - OMOIMOTEKa I «TEXHHYECKH YMHBIX» Jtojiel « TexJIuT.py».
Pexxum goctyma: http://www.tehlit.ru/.
4. TexakcnepT: MammmHOCTPOUTENBHBIN KOMIUIEKC. Peskrm gocTyma: https:/Tex-skcnepr.pyc/
5. baza nanubix «Otkpeitas 6aza [OCToBy. Pexxum nocryna: https://standartgost.ru/
6. MnTepuer-caiit @eepaibHOrO areHTCTBA M0 TEXHUYECKOMY peryaupoBaHuto. Pexum no-
cryna: http://www.gost.ru/.
7. u-Ma: pecypc MammHocTpoeHus. Pexxum gocryma: http://www.i-mash.ru/
8. INopran mamuHOCcTpoeHus. Pexxum mocrymna: http://www.mashportal.ru/
9. MamuHOCTpOCHUE: CETEBOU IIEKTPOHHBIH )KypHai. Pexxum nocryna: http://indust-
engineering.ru/archives-rus.htmi
10. Unxenepuslii nopran B macmtabe. Pexxum nocryna:
https://vmasshtabe.ru/category/mashinostroenie-i-mehanika
11. Poccuiickas Accoumanus opraHu3auil 1 NpeAnpusaTHI HeUTI0I03H0-0yMasKHOM MPOMBIIII-
aeanoctu (PAO «bymnpomy). Pexxum nocrtyma: https://bumprom.ru/
12. TMoprai o eco3aroToBke U JiepeBoodpadoTke. Pexxum mocryna: https://forestcomplex.ru/
HopmaTuBHO-IpaBOBbIE AKTHI
1. I'paxnmanckuii koaekc Poccutickoit ®enepanum ot 30.11.1994 roga N51-D3.
2. ®enepanbHblif 3akoH «O 3amuTe npas notpeduteneit» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
3. ®enepanbHblii 3ak0H «O0 obecrieyeHnH eAMHCTBA U3MepeHuit» ot 26.06.2008 N 102-D3.
4. ®enepanbHblil 3aKk0H «O0 MHPOpMaUK, HHOOPMALIMOHHBIX TEXHOJIOTHIX U O 3allUTe UHPOp-
Marun» ot 27.07.2006 N 149-D3.

7. DOoHJ OlIeHOYHBIX CPEJCTB Il IPOBeIeHNUsI MPOMEKYTOYHOMH ATTeCTAIIUN 00yUAIOIIU X~
csl 0 TUCHUILINHE
7.1 Ilepeuenv Komnemenyuil ¢ yKazanuem Imanog ux hopmuposeanus é npoyecce 0C60€HUA
00pazosamenvHOl RPOPAMMDBL

dopmupyemMble KOMIETEHIIMH Bun u popma KoHTpoIIs

OIIK-1: [lpumeHATs ecTecTBEHHOHay4Hble M 00mmenH- | IIpoMeskyTOUYHBIH KOHTPOJIb: KOHTPOJILHBIE BO-
KEHEepHbIE 3HAHMS, METO/Abl MaTEMAaTHYECKOTO aHaTN3a MIPOCHI K 3aueTy; Texkymmii KOHTPOJIb: 3aIuTa
Y MOJICJIMPOBaHMsI B PO(eCcCHOHATLHOH JIeSITETbHOCTH. MIPAKTHYECKUX M JTa0OpaTOPHBIX padoT

7.2 Onucanue nokazameneil u Kpumepues OUeHUGAHUA KOMNEMEHY ULl HA PA3IUYHBIX IMa-
nax ux popmupoeanusn, onucanue WKa1 OUCHUGAHUA
Kpurtepun oneHMBaHHUSA YCTHOIO OTBETA HA KOHTPOJIbHbIEC BOINIPOCHI K 3a4eTy (mpome-
JKYTOYHBII KOHTPOJIb (popMupoBanue komnerennuu OIK-1):
3aumeno - aH NOJIHBINA, PA3BEPHYTHIM OTBET HAa MOCTABICHHBINA BOIIPOC, IIOKa3aHa COBOKYII-
HOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, JOKA3aTEIbHO PACKPBITHl OCHOBHBIE MOJIOKEHUS TEMBI; B
OTBETE IPOCICKHUBACTCA YETKas CTPYKTypa, JIOTMYECKas IIOCIECAOBATEIbHOCTh, OTPaXKaroIias
CYIIHOCTb PAaCKpPBIBAEMBIX MMOHATUH, TEOPHA, sIBICHUH. 3HaHHE 00 0OBEKTE JEMOHCTPUPYETCS Ha
(oHE MOHUMAaHM €ro0 B CUCTEME JAHHOM HAYKU U MEXJIUCLMITIMHAPHBIX CBs3ei. OTBET U3J10XKEH
JUTEPATypHBIM S3bIKOM B TEPMHHAX HAYKH, MOKa3aHa CIIOCOOHOCTb OBICTPO pearupoBaTh Ha
YTOYHSIOLIME BOIIPOCHI,



https://dlib.eastview.com/
http://www.garant.ru/
https://www.scopus.com/
https://www.technormativ.ru/
http://техэксперт.рус/
http://elibrary.ru/
https://lib-bkm.ru/
http://www.tehlit.ru/
https://тех-эксперт.рус/
https://standartgost.ru/
http://www.gost.ru/
http://www.i-mash.ru/
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3aumeno - naH NOJHBINM, Pa3BEPHYTHI OTBET HA IMOCTABJIEHHBIN BOIPOC, IOKa3aHO YMEHUE
BBIICTIUTH CYIECTBEHHBIC U HECYIIECTBEHHBIC IPU3HAKHU, IPUYNHHO-CIIEACTBEHHbIE CBA3U. OTBET
YETKO CTPYKTYPUPOBAH, JIOTMYEH, M3JI0)KEH B TepMUHAX Hayku. OJIHAKO JOIYIIEHbl HE3HA4YHU-
TeJIbHbIE OIIMOKM MM HEJ0YEThl, UCIIPaBIIEHHbIE 00YYarOIIUMCS C TOMOIIBI0 «HABOSIIUX) BO-
IIPOCOB;
3aumeno - JaH HENOJIHBIM OTBET, JIOTHKA U IOCJIEJ0BATEIbHOCTD U3JI0KEHHUS UMEIOT CyIle-
CTBEHHbIEC HapylIeHus. Jlomymens! rpyObpie OMUOKH MPH ONPEIeICHIH CYIIIHOCTH PACKPBHIBAEMBIX
HOHATUH, TEOpUil, SBJICHUN, BCIEICTBUE HEOHUMAaHUs O0YYalOLUMCS MX CYLIECTBEHHBIX M He-
CYILLIECTBEHHBIX IPU3HAKOB U CBA3€il. B oTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHUE PACKPBITh KOH-
KpETHbIE IPOsIBIEHUS] 000OIIEHHBIX 3HAaHUHN He MoKa3zaHo. PeueBoe odopmienue tpedyer nomnpa-
BOK, KOPPEKLIUU;
He 3aumeno - o0y4aromuiicsi J€eMOHCTPUPYET HE3HAHHE TEOPETHUECKUX OCHOB IIPEIMETa,
HE yMeeT JeJaTh apryMeHTUPOBAaHHBIC BBIBOJIBI U MPUBOJUTH MPUMEPHI, TOKA3bIBAET Cl1aboe Bia-
JIEHUE MOHOJIOTMYECKOHN PEUbIO, HE BJIAJCET TEPMHUHOJIOIUEN, TPOSIBIIAET OTCYTCTBUE JTJOTUMYHOCTH
U IIOCJIEZ0BATEIbHOCTH U3JIOKEHUS, JAENAeT OLIMOKHU, KOTOPbIE HE MOXKET HUCIIPaBUTh, JaXe IpU
KOPPEKLIMU IIPENoAaBaTesIeM, OTKa3bIBACTCS OTBEUATh HA 3aHATHH.
Kpurepun ouneHnMBaHusl 3aIIUTHI NPAKTHYECKUX M J1a00pPaTOpPHBIX padoT (Texkyumi
KOHTPOJIb (popmupoBanusi komnereHuuii OIK-1):
3aumeno: BBIIOIHEHBI BCE 3a/IaHUs, O0YYAIONIMICS YETKO M 0e3 OMMOOK OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.
3aumeno: BBIIOIHEHBI BCE 3a/laHusl, OOyJarOUIUiics ¢ HEOONbIIMMU OLIMOKaMH OTBETHJI Ha
BCE KOHTPOJIBHBIE BOIIPOCHI.
3aumeno: BBINOJHEHBI BCE 3aJaHMs C 3aMEYaHUSIMHU, OO0y4aroIIMiiCsl OTBETHII HAa BCE KOH-
TPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMHU.
He 3aumeno: o0y4aromuiics He BBIITOJHUI WIHM BBINOJIHWI HENPABUIBHO 3aJaHUsI, OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH UM HE OTBETHUII Ha KOHKPETHBIE BOIIPOCHI.
7.3  Tunogvle KOHmpoONbLHBIE 3A0AHUA UTU UHBLE MAMEPUATIbL, HEOOX00UMbBLE 01 OUEHKU
3HAHUIL, YMEHUIl, HA6bIKO6 U (U/1U) ONbIMA 0eAmenbHOCMU, XAPAKMEePUIYIOUWUX IManbl
dopmuposanua komnemenyuil 6 npoyecce 0C60eHUs 00PA306aAMENbHOU NPOZPAMMBL
KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)
1. OcHOBHbIE MOHATHS TEXHUYECKOM TEPMOJMHAMUKH, TTapaMETPbl U YPaBHEHUS COCTOSHUS,
TEPMOJIMHAMUYECKUH MTPOIIECC.
2. TlepBblif 3aKOH TEPMOJMHAMUKHU M €0 aHATUTHYECKHE BBIPAXKEHUS.
3. Bropoii 3aKkoH TepMOIMHAMUKH, SHTponH, T-S-ararpamma.
4. Kpyroble TepMOAMHAMUYECKHUE MPOLIECCHI (MpsiMble U 0OpaTHble uKIib). Llukn KapHo.
Tepmuueckuii KII1/] nukna.
5. TemnoeMKoCTb: OIpeAEaIeHUE, Cp U Cy U CBSI3b MEXKY HUMU.
6. BoasHoii map kak pabodee TeI0, 3aKOHOMEPHOCTH IMapooOpa30BaHusl.
7. TepMoauHaMHUYeCcKHE MPOLECCH UAEaTbHBIX I'a30B.
8. TepmomuHaMHKa CMECH HJICATBHBIX Ta30B. BlIaXXHBIH BO3TyX.
9. OcHOBHBIE 3aKOHOMEPHOCTH TeUEHHsI ra3a B coriax u nud¢ys3opax.
10. JIpoccenmmpoBaHue Ta30B U MMapOB.
11. TepmoanHaMUYECKUH aHAJIHU3 MPOLIECCOB B KOMIIPECCOPAX.
12. TepmoanHaMUYECKHE IUKIIBI TOPIIHEBBIX IBUTATENECH BHYTPEHHETO CTOPAHHS.
13. TepmoanHaMUYECKUE IUKIIBI MAPOTYPOMHHBIX YCTAHOBOK.
14. TepMoanHaMHUYEeCKUM UK ra30TypOUHHOIN YCTaHOBKH.
15. Buabl ¥ KOJIMYECTBEHHBIE XapaKTEPUCTUKH ITEPEHOCa TeIIa, MOHATHE TeIIO0TIaul U
TeIUIoNepe1auHm.
16. Ilepenaua Temia TEMJIONPOBOIHOCTHIO: 3aKOH Dypbe, GU3NUYECKUil CMBICI KOAPPHUIIEHTa
TEIUIONPOBOAHOCTH.
17. KonBekTHBHBIH TeTI000MeH: 3ak0H HproToHa-Pruxmana, ko3 GUIIMEHT TemTooTaauu U
(akTOpBl, BIUAIOLIME HAa €r0 BEINYHHY.
18. Tem1oBoii MOrpaHUYHBIN CII0I U TEPMUUECKUN HAYAIBHBIA y4acTOK.
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19. Buapl KpuTepuanbHbIX YpaBHEHMH KOHBEKTUBHOTO TEIJIOOOMEHA. dusnueckui
cMmbIca kputepueB mogooust Nu, Re, Gr, Pr.

20. TerutooTnava Mpu KOHICHCAIIMH U KUIICHUU.

21. Ilepenaua Teria U3JIy4€HUEM: OCHOBHBIE IMOHATHS U onpeenenus, 3akon Credana-
bonbumana.

22. Temonepenaya U METOIbI €€ MHTEHCU (UK, (GU3UISCKUN CMBICT KO3 uImeHTa Ter-
JonepeaayHm.

23. YpaBHeHHs TeIUIOBOro OajaHca TEIUIOOOMEHHBIX ammapaToB <CKUIKOCTh-)KUIKOCTH» M
«TAP-KUJKOCTDY.

24. OcHOBBI METOJIMKH pacueTa TeII000MEHHBIX anmnapaToB.

25. TurnoBble KOHCTPYKIIMH TEINIOOOMEHHBIX aIllapaToB.

26. BI/II[BI N XapaKTCPUCTHUKU SHEPTCTUUCCKOI'O TOIIJIMBA, OCHOBBI T'OPCHUS.

27

. OcHOBHBIE KOHCTPYKIIMH MApOBBIX M BOAOIPEHHBIX KOTIOB, MX KiaccU(UKALUsA 1O MpPO-

HU3BOJUTCIIBHOCTH.

28. KorenbHbBIC YCTAHOBKH: KIACCH(PUKAIUS, TPUHITUTHAIBHBIC TEXHOJIOTHICCKUE CXEMBI.
. TennoBoii 6amanc korenbHoro arperara. KITJ[ korna u KITJ] TOC.

29

JJIA pacdycTa B3ATb U3 Tabi. 1

IIpumepbl npakTHYecKUX PadoT (TEeKyIIMi KOHTPOJIb)

IIpakTuyeckas padora Nel «PacyeTr mOJUTPONHOIO MPOLECCA HACATBHOIO ra3a

Heanb pabdoThl: paccuuTaTh MOJUTPOIHBIN MPOLECC UACAIHHOTO ra3a C ONPEACICHHEM
HayaJlbHbIX U KOHEUHbIX napameTpos (P, v, T), TemnoemkocTu Cp U C,, IpoLECcca, BETUYUH PabOThI
0, TerIoTHI (, M3MEHEHUS: BHYTPEHHEN dHeprun Au, sHTanbnuu Ah, surponmu As. JlanHsie

Pacuersl npoBoastes s 1 kr raza. [lo pesyivmamam nocmpoums epaguku npoyeccos 8 p,v- u 1,
S - KOOPOUHAMAX.

Wcxonnbple qaHHbIe K MpakTHYeCKOil paboTe Nol Tabmuna 1

Ne sa- Tas P,, MITa P, , MIla n t,,°C

IaHus
1 1,0 0,60 1,2 227
2 1,0 0,65 1,25 207
3 Bozayx 1,0 0,70 1,3 247
4 1,0 0,75 1,35 267
5 1,0 0,80 1,38 277
6 0,95 0,65 1,27 187
7 0,90 0,60 1,33 177
8 02 0,85 0,55 1,22 167
9 0,80 0,50 1,15 157
10 0,75 0,45 1,1 147
11 0,10 0,6 1,12 0
12 0,15 0,6 1,18 10
13 N2 0,20 0,6 1,25 20
14 0,25 0,6 1,33 30
15 0,30 0,6 1,4 40
16 0,08 0,4 1,15 -5
17 0,12 0,45 1,20 5
18 co 0,18 0,5 1,25 15
19 2 0,22 0,55 1,30 25
20 0,28 0,6 1,35 35
21 0,14 0,54 1,2 7
22 0,16 0,52 1,15 17
23 H 0,18 0,50 1,1 27
24 2 0,20 0,48 1,0 37
25 0,22 0,46 1,3 47

Hopsaok (MeToaAMKA) BHINOJHEHHUS PACYETOB

1. TemmoemkocTb mporecca, kJx/(kr-K)

C,=C,

=~

n_
n_

o

(1.1)



rae k =cp/ c, - mokasarens aguabarsl; Cp, C, - TEIIOEMKOCTH B IPOIeccaX IPH HOCTOSH-

HOM JIaBJICHUH M MIOCTOSTHHOM 00beMe COOTBeTCTBEeHHO, KJk/(kr-K).

HOCJIGI[HI/IC BCJIMYHHBI MOT'YT OBITh OMpCACIICHBI B COOTBETCTBUU C MOJICKYJIAPHO-
KUHETHYCCKOU Teopneﬁ B 3aBUCHUMOCTHU OT aTOMHOCTH I'a3a I10 BBIPAXKCHUAM:

Cy=HCy /1L ; Co=pcp /1 . (1.2)

3HaueHus UC, U UC, HpuUBEAEHbI B Ta01.2 , a 3HaueHus | — B [Ipunoxenun

3HaueHUs! MOJIbHBIX TEIJIOEMKOCTEN HCp 1 UC, HaeanpHOTO Ta3a Tabnuua 2
ATolﬁI;; - K[[)K/(E;IE)HHK) Mcp l k=l
kJIx/(kmoib- K)

OmHOATOMHEIE 12,47 20,78 1,67
JIByxXaToMHEIC 20,78 29,10 1,40
Tpex- u MHOrO-
aTOMHBIE 24,94 33,25 1,33

2. Ompenenenue TemMnepaTypsl 12 .
JIJis ueabHOTO Ta3a CIPaBeINBO CISAYIONIEe COOTHOIICHUE TTapaMeTPOB:
7 :(& ]“ (1.3)
T (P
VYuuteiBas, uto 3Ha4YeHus Py , P1, T1 3amanbl B MCXOMHBIX JaHHBIX, U3 (1.3) MOXXHO
OTIPEICITUTD |2 ,TIOJICTABIISISI 3HAUCHUS TEMIIEPATyphl B rpaaycax K.
3. Omnpenenenue yaenbHbIX 00bEMOB L, M /K.

Ucnonb3ys ypaBaenue coctosinusg Pu=RT, nomyyaem cooTHomeHus
UlzRTl/ Pl ; L2 :RTZ /P2 (14)
3HaueHus ra3oBoi noctosHHOM R nmpuBenens! Huxe B [Ipunoxenun, napnenus Pru  P»
noncrasistorcs B (1.4) B kIla.
4. VY nenpHOE KOJIMYECTBO TEIIOTHI, KJ[K/KT
q=Cp(Tp-Ty) (1.9)
1. Vnenvhas pabota paciupenus (cxarus), KDHK/Kr

R 1-Ty) (19
2. V3meHnenwue ynenbHOM BHYTpEHHEH SHEPruu, KJ[x/Kr
Au=u, —U; = ¢, (To—Ty) .7
3. H3MeHeHue yaenbHOM SHTANBIHH, K[ X/KT
Ah=h2 —h1=Cp(T2 _Tl) (1.8)
4. VI3menenue yaenbHoOU sHTponuy, kJx/kr-K
As =5y —8; =C, n(ToT1) =R (n(P/Py) (1.9)

Pe3ysnbTaThl pacyeToB MOKHBI (¢ HOZpewtnocmyio He doee 5%) ynoBICTBOPSATH IEPBOMY 3a-
KOHY T€PMOJIUHAMUKHU:

q=Au+ (1.11)

[To pe3ynbraram noctpouts rpaduku mnpoueccos B P,u- u T, S - koopauHaTax

(6e3 macmTaba). 3HaueHus L U R TpuBeACHBI B PUIIOKEHUU.
P T

2 1

v S
OcoOeHHOCTH pacyeTa YacCTHBIX CIy4aeB MOJUTPOIHOIO Mpoliecca (OCHOBHBIX MpOIec-
COB) MPUBEICHBI B Ta0.3.
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Pacuer TepMOIMHAMUYECKUX NIPOLIECCOB UACAIBHOIO ra3a Tabnuua 3

H3oxopa U3zobapa W3orepma Anmnabara
[ToxazaTenu no- o 0 1 K
JIUTPOTIBI
CBs3b MEX Ty Ia- K
paMeTpaMH Q:E 2:2 pizzﬂ p72: 1)71 K: szﬁ
pr T vp Tp P12 o1 Lvo T
Cn CV Cp 0 0
cy=(T2-Tp)=
q \ ( 2 1) Cp =(To-T)) = . 0
=Au — Ah
) 0 P02 ~v1) = RTIn22 R (T-T2)
=R(T2-T1) vy k-1
uz -up= uz —up= uz —uj =
Au 0
=cy(T2-T1) | =cy(T2-T) =cy (T2 -T1)
ho—-hq = ho—-hq = ho—-hq =
Ah 0
=cp(T2-T) | =cp(T2-T1) =cp(T2-T1)
T. T. v
¢, In-2 cpln—2 RIn-2 0
AS h h “
c n_kln2= c ln&+Rln2= c lnE—Rlnp—2
‘n—-1 T Ty V1 n P1
MOHeKy.HHpHaH MacCa N M ra3oBas IIOCTOSIHHAA R JJIA PA3JIMYHBIX I'a30B le/l.]]())l(el{l/le
Ta3e1 Bozmyx O, N, CO, H,
L, KT/KMOJTb 28,97 32,0 28,01 44,01 2,016
R, kJx/kr K 0,287 0,260 0,297 0,189 4,124
R, JIx/ xr-K 287 260 297 189 4124

Bonpocsl, BBIHOCHMBbIE Ha OIIPOC 110 TeMe NPAKTHYEeCKOH padoThI:

JIis KakuX MPOLECcCcOoB MOJIUTPOIHBIHN Mpoliecc nMeeT o0oOlIaromee 3HaYeHUE ?

Uemy paBHa TJI0IIA/H IO KPUBOM MOJUTPOITHOTO TIpoOIiecca B p-V nuarpamme ?

Yemy paBHa IIIOLIAJbL O KPUBOM MOJIUTPOIHOTO Mpouecca B T-s nuarpamme ?

B uem cmbIci poBepkH MPaBUIIBHOCTH PACYETOB IO IEPBOMY 3aKOHY TEPMOAMHAMUKY ?

Jnana3oH 3Ha4€HMI MOKa3aTeNs NOJUTPOIIbI ?

KakoB n1uana3oH 3HaueHUM MoKa3aTelis MOJUTPOIBI Ul pealbHbIX IPOLECCOB ?

IIpakTnyeckas padora Ne2
«PacyeT TenJ100TAa44 NPU CBOOOHOM IBUKEHUH KUTKOCTH

Leap paGoTbI: ONpeAenuTh TEIUIOBOM TOTOK OT HEM30JMPOBAHHOTO TpyOOmpoBoaa
Hapy)KHBIM AuaMeTpoM d u amuHO# L K okpyxaromemy Bo3ayxy. Temmepatypa cTeHKH — L., TeM-
neparypa Bo3ayxa — t,. JlaHHble 11t pacdera B3sITh U3 TaOIHIIbI 1.

ouhkwndE

VcxoaHble JaHHbIE K MpakTHyeckoi padbore No2 Tabnuna 1
Ne /it Bapuan- d, mm L, M t., °C t,, °C Pacrionoxenue Tpy-

Ta OompoBoa

1 60 4 100 0

2 70 5 110 5

3 80 6 120 10

4 90 7 130 15

5 100 8 140 20

6 110 9 150 25 BepTukanbnoe

7 130 10 160 30 p

8 140 12 170 2

9 150 14 180 4

10 160 16 190 6

11 170 18 200 8

12 180 20 220 12
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13 200 25 240 14
14 190 30 250 16
15 220 35 260 -2
16 240 40 270 -4
17 260 28 280 -6
18 280 23 290 -8
19 290 37 300 0
20 300 12 320 18 T'opuszonTansHOE
21 320 17 210 20
22 340 38 230 22
23 360 22 165 24
24 380 24 145 26
25 400 16 125 28
26 420 11 350 4
27 440 21 370 10

CBoOosHOE IBMKEHHE (€CTECTBEHHAs KOHBEKIHUs) OOYCIOBICHO Pa3HOCTHIO IUIOTHOCTEH
HarpeThIX U XOJOAHBIX YacTHIl )uakocTH. OHO XapakTepusyercs urciom ['pacroda
Gre=g" B (Te—Tx) - (2.1)
e g = 9,8 1M/c” — yCKOpEHHE CHITBI TSKECTH;

B — koa(puLMeHT 00BEMHOTO pacIMpPeHus (11 Ta30B 3 = Ti), % :
T. u Ty — TeMIepaTypbl HarpeToil MOBEPXHOCTU M HEMOJBHXKHOM KMJIKOCTH BJIAIH OT MO-
BEPXHOCTH COOTBETCTBEHHO, K;
{ - xapaKkTepHBbIi pa3Mep, M: JJisl BEPTUKAIBHOTO PaCIOIOKEHUS
noBepxHocteit { = L(anuna), 1 ropu3oHTanbHoro - £ = d (quamerp);
Vx — KOO GULHEHT KHHEMATHYECKOH BI3KOCTH JKHAKOCTH, M2/C.
3a omnpeAensIoNy0 TeMIIepaTypy MPUHATA TeMIIEpaTypa KUIKOCTH BJIaJIl OT HAarpeTou mo-
BEPXHOCTH.
CB0oOOHOE NBHKEHUE KUJKOCTH y BEPTUKAIBHBIX MOBEPXHOCTEH (TUNIACTUHBI, TPYOBI) MO-
KeT OBITh JJAMUHAPHBIM WJIH TYpOYJIEHTHBIM. XapakTep ABMKCHHS OIPEIeIsSeT MEXaHU3M TEIUIO-
oOMeHa, MO3TOMY MOJIY4YEHbI pa3TUYHbIE KpUTEpUaTbHbIE 3aBUCUMOCTH JIJIsl pacueTa CpeIHUX KO-
b PUITMEHTOB TETIOOTAAYU BIOJIb IOBEPXHOCTH.
JI71st TaMUHApHOTO JBUYKEHUS KUJKOCTU (103 < Gry - Pre < 109)
NUy = 0,76(Gry - Prm)0’25(§r>f<)0’25 (2.2)
fer
rae Pry u Pry — uucna [panarns, onpenensiemple B TaOIUIIE TS )KUKOCTH
( MpHIIOKEHHE) TIO0 TEMIIEpaTypaM KUIKOCTH B CTEHKHA COOTBETCTBEHHO;
Jlnis TypOyAeHTHOTO ABMKEHUS KUAKOCTHU (Gry - Pry > 109)

0,33, Pk 10,25
Nu, =0,15(Gry - Pryg ) 77 (=) (2.3)
Prer
Cpennue k03 PHUIMEHTHI TETUIOOTAAuM MPU CBOOOTHOM JBHKEHUH )KHIKOCTH OKOJIO TOPH-
30HTAJBHBIX TPYO OMPEEAIOTCS MO CISAYIONMEH 3aBUCUMOCTH :

NU,. = 0,5(Gry - Pry )0 25( 110,25 (2.9)
Prer

B dopmynax (2.2) - (2.4) 3a onpenensionyo TeMIepaTypy IprHITa TeMIeparypa XKUIKo-
CTH (KamneJIbHOM HUIKOCTH WM ra3a) BAAJIU OT OBEPXHOCTH, 3a ONPEACISIONINNA pa3Mep — BbICO-
Ta OBEPXHOCTH B (2.2) u (2.3) u nuametp TpyOsI B (2.4).

Cpenuuii KoO3pPUIHMEHT TEIUIOOTAAYH «, Br/(M*K) onpezensercs no yucay Hyccenpra:

o = (NUx “Ax) /€ (2.5)

[IpyMEeHUTENBHO K TEIUIOOTAAu€e K BO3AYXY 3HAUEHUS €0 HEBEJIUKU U COCTABIISAIOT BEJINYHU-
1y o = 5-10 Br/(M*K).

TernoBol MOTOK B IIPOLIECCE TEIJIOOTAAYM HAXOAUTCS IO ypaBHeHUIO HproroHa — Puxma-

Ha!
Q=a" F(T. - Tx), B, (2.6)
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rane F=ndL - mromaas mOBEpXHOCTH TEIIIOOOMEHA, M2,

Pemenue 3amaum 3akitodaercs B BHIIOJHEHUH pacdeToB 1o Gopmynam (2.1) -(2.6) ¢ 006s-
3aTCJIbHBIM HAMMECHOBAHHUEM BXOOAIIINX B q)OpMy.]Iy BCJIIMYUH U UX pa3MepHOCTeﬁ.

®dusndecKue CBOMCTBA CyX0ro Bo3ayxa npu P= 760 MM.pT.CT. [Tpunoxenue
t,°C A-10%, v-10°, Pr t,°C A-10°, v-10° Pr
Br/(M-K) M/c Br/(m-K) M%/c

-40 2,12 10,04 0,728 120 3,34 25,45 0,686
-20 2,28 12,79 0,716 140 3,49 27,80 0,684
0 2,44 13,28 0,707 160 3,64 30,09 0,682
20 2,59 15,06 0,703 180 3,78 32,49 0,681
40 2,76 16,96 0,699 200 3,93 34,85 0,680
60 2,90 18,97 0,696 250 4,27 40,61 0,677
80 3,05 21,09 0,692 300 4,60 48,33 0,674
100 3,21 23,13 0,688

BOHpOCLI, BBIHOCUMbBIE Ha OIIPOC IO TEME l'lpaKTI/I‘{eCKOi/i paﬁoTLI:
1. Yto Ha3pIBaeTCs IMpoueCCOM TCINIOOTAAYH 7.

3. [IprunHbBI BOSHUKHOBEHUS CBOOOTHOM KOHBEKIIUU ?
4. Kakoli kputepuit onpeaensieT THTEHCUBHOCTD ABUKEHUS CPEIbl TPU CBOOOIHON KOHBEKIIMH ?
5. Kak yBenMuuTh MHTEHCUBHOCTD JIBHKEHUS CPEJIbI IPH CBOOOTHOM KOHBEKIINH 7
IIpumep n1aGopatopHblii padoT (TeKyLHii KOHTPOJIb)
«MccnenoBanre TEMIOOTAAUN IPU JBUKEHUH KUAKOCTU B ITyYKe TPYO»
Lesas padoThl: 1. DKCIEpUMEHTAIBHO UCCIIENOBATh 3aBUCUMOCTH KO3 PHUIIMEHTA TEIIOO0T-
JA4d U TUJIPABIUYECKOTO CONMPOTUBIICHHUS ITy4Ka TPYO OT CKOPOCTH JIBUKEHUS TETLNIOHOCUTEIIS.
2. CpaBHUTH ONBITHBIC JAHHBIEC C PACUECTHBIMHU.
7.4 Coomeemcmeue wiKaaivl OYeHOK U yPOSHEll CHopMUPOBAHHBIX KOMNEMeHYUIL

Yposens cdop-
MHUPOBaHHBIX OreHka Ilosicuenus
KOMIIETEHITAI
OO0yyJaroImuiicst JeMOHCTPUPYET TOTHOE MMOHUMaHUe TTPOOJIEMbI, YMEHHUE CUCTEMAaTH-
3UpOBaTh, CTPYKTYPHUPOBaTh W apryMEHTHPOBATh MaTepuaj, 0OOCHOBHIBATh CBOIO
TOUKy 3peHus. OOydaronuiics CrocoOCeH CaMOCTOSATEIILHO MPOBOAMTH PACUYCTHI U
. 9KCIIEPUMEHTHI 110 3aJlaHHBIM METOJIMKAaM ¢ 00pa0OTKON M aHAIM30M WX Pe3yjbTa-
Bricokuii 3aureHo

TOB, COCTaBJIATh OTYETHI MO BBITOJHEHHOW pabOTe M IMOArOTABIMBATH JTAHHBIC JIJISI
pa3paboTKN Hay4YHBIX 0030pOB U MyOJMKAIM; y4acTBOBATh BO BHEAPECHUU Pe3yiib-
TATOB MCCIEAOBaHUN U Pa3pa0d0TOK B 00JACTH TEIIOOOMEHA, TEIUIOCHAOKEHUS U
9HEProcOEPEIKCHHU.

OOyuaromuiicsi JeMOHCTPUPYET YaCTUYHOE ITIOHUMaHKE MPOOJIeMbl, HEKOTOPbIE 3HAa-
HUSl U TPAKTUYCCKHE HABBIKM 1O auciuiuinHe. OOyJaroIuiicss CliocOOCH yd4acTBO-
BaTh B NPOBEJICHHN PACYCTOB M SKCIIEPUMEHTOB 110 33J]aHHBIM METOJWKaM C o0pa-
BbazoBerit 3auTeHo | OOTKOW M aHAIM30M HX Pe3yJbTaTOB, COCTABIISATH OTUETHI IO BHIITOJHEHHOW padoTe U
MOJIrOTaBIIMBATh JIAHHBIC JIJISl Pa3pabOTKH HAYYHBIX 0030pOB M MyOJUKAIMN; y4acT-
BOBaTh BO BHEJPEHHUU PE3yJbTATOB MCCIEIOBAHUNA W pa3pabOTOK B 00JAacTH TEILIO-
0o0MeHa, TeIUIOCHA0KEHHS ¥ SHEprocOepeKeHusl.

OOyyJaroImuicss TEMOHCTPUPYET YaCTHUYHOE TOHWMAaHHE MPOOJIEMBbI, OTPHIBOYHBIE
3HaHUS W HABBIKU 1O AUCIUIUMHE. OOyJaroniuiicss crmocoOeH IMoj] PYKOBOJICTBOM
JIeNIaTh pacyeThl U MPOBOAUThH IKCIIEPUMEHTHI 10 3aJaHHBIM METOAMKAM ¢ 00paboT-
[Moporossrit 3adTeHo | KoM U aHAJM30M MX PEe3yJIbTaTOB, MOJI PYKOBOJICTBOM COCTABJISATH OTYETHI 110 BBIMOJI-
HEHHOW paboTe M MOArOTaBIMBATH JaHHBIC Ui Pa3pabOTKM HAy4YHBIX O030pPOB W
myOJIMKaI¥ii; y4acTBOBAaTh BO BHEPEHUHU PE3yJIbTaTOB MCCIICIOBAHHMIA M Pa3pab0TOK
B 00J1aCTH TETITIOOOMEHA, TETIJIOCHA0XKEHUS 1 SHEPTOCOSPEKECHHSL.

OO0yyaromuicss JeMOHCTPUPYET OTCYTCTBUE CHCTEMAaTHYECKHX 3HAHUI M HaBBIKOB
o aucuurumHe. OJHAKO HEKOTOPHIE JIEMEHTApHBIE 3HAHUS M0 OCHOBHBIM BOIIPO-
He3a- | cam m3ydaemoll DUCITUIUIMHBI TPHCYTCTBYIOT. OOy4aromuiics HE IEMOHCTPUPYET
YTEHO | CIIOCOOHOCTH MPOBOJUTH PACUETHI U IKCIICPUMEHTHI 10 3aJJaHHBIM METOJIUKaM C 00-
paboTKOI 1 aHATTM30M HX PEe3yIbTATOB, COCTABISATH OTUYCTHI IO BHIMOJHEHHOW padoTe
W TOJITOTABIIMBATh JIAHHBIC Ui pa3paOOTKU HAYYHBIX 0030pOB M MYyOJIMKAIWA; HE

Husknii
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YpoBeHs chop-
MHPOBAHHBIX
KOMITETECHITUHA

Onenka

TToscuenus

JIEMOHCTPHPYET CIOCOOHOCTh COCTABJISATH OTYETHI IO BBIOJIHEHHOMY 3aIaHUI0 U
y4acTBOBaTh BO BHEIPEHHU pPE3yJbTATOB HCCICIOBaHHN M pa3pabOTOK B 00JacTH
TerI000MeHa, TETUIOCHA0KECHHS U SHEPTOCOCPESIKESHUSI.

8. Metoauyeckne yKazaHus ISl CAMOCTOSITEILHOI PadoThl 00y4ar0 U XCS

Camocmosmenvrnas paboma — TIIaHupyeMasi yaeOHas, yueOHO-UCCIIeJoBaTeIbCKas paboTa
CTY/ICHTOB, BBITIOJIHSIEMasi BO BHEAYUTOPHOE (ayJAUTOPHOE) BPEMs 10 33JaHUIO U IPH METOAUYEC-
CKOM PYKOBOJICTBE IpEMNoJIaBaTeisi, HO 03 ero HeMOCPEACTBEHHOTrO ydacTus (IpU YaCTHIHOM
HETOCPEJICTBEHHOM YYaCTHH MPETOaBaTeisi, OCTABISIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a pado-
TOW CTY/ICHTOB).

CamocrosTenbHas paboTa CTYJACHTOB B By3€ SIBIIICTCS] BAXKHBIM BHJIOM UX Y4eOHOW U Hayd-
HOW esrenpbHocTH. CaMOoCTOsATebHASI pad0Ta UTPaeT 3HAYUTEIBHYIO POJIb B PEHTUHTOBOM TEXHO-
Joruu o0yueHus. ['ocy1apCTBEHHBIM CTAHAApPTOM IPEIyCcMaTpUBaeTCs, Kak mpaBuiio, 50% 4yacoB
U3 00IIel TPYJOEMKOCTH TUCIHUIUIMHBI HA CAMOCTOSATEIBHYI0 paboTy oOywarommxcs. B cBs3u ¢
9THM, 00OydYeHHEe B By3€ BKIIOYAET B ceOs JBE, MPAKTUUYECKU OJUHAKOBBIC 110 00BEMY U B3aHMO-
BIIMSTHUIO YacTH — Tpoliecca 00y4eHus M mporecca camooOydenus. [loaTomy camocTrosiTenbHas
paboTa JoJDKHA CTaThbAI(PPEKTUBHOMN U IeJICHATIPABICHHOM PabOTOM CTYJICHTOB.

Dopmbl camocmosamenvbHou pabomul CTYJEHTOB pa3Hoo0pa3Hbl. OHU BKIIIOYAIOT B CEOS:

- U3y4yeHHE U CHCTEeMAaTH3alUI0 O(QUIHUAIBHBIX TOCYJIapCTBEHHBIX JIOKYMEHTOB: 3a-
KOHOB, ITOCTAaHOBJICHHH, YKa30B, HOPMaTUBHO-MHCTPYKLIMOHHBIX WU CIIPaBOYHBIX MaTEpUAIOB C
UCTIOJIb30BaHUEM HH(OPMAIIMOHHO-TIOUCKOBBIX cucteM «KoucynpranTt Ilmocy, «[apanT», Ti10-
OanpHOM cetu «HTEpHETY;

- M3y4eHUEe yueOHOM, HayuHO! U METOIUYECKON JINTEpaTyphl, MATEPHAIOB EPUOIH-
YEeCKUX M3/1aHul C MPUBJICUEHHEM JIEKTPOHHBIX CPEACTB ODUIIMAIBHON, CTATUCTUYECKOH, MepUo-
JUYECKON U Hay4HOH MH(pOpMaIuy;

- y4yacTue B paboTe KOHpepeHIIUH, KOMIIEKCHBIX HAYYHBIX UCCIIE0BAHUIX.

B npornecce nzyuenust mucuuiuinibl « TernoTexHuka» 00yJarouMUCT OCHOBHBIMU 8UOAMU
camocmosamenvbHol pabomel ABISIOTCS:

- MMOoATOTOBKA K ayAUTOPHBIM 3aHATUAM (J'ICKI_II/IHM, MMPaAKTUYICCKUM 38.H$ITI/I${M) " BbI-
MOJIHECHUEC COOTBETCTBYIOIIINX SaI[aHHfI;

- CaMOCTOATCIIbHAA pa60Ta Haa OTACIbHBIMHU TEMaMU yqe6H0171 JUCHUIIIIMHBI B COOT-
BCTCTBUHU C y‘IC6H0'TeMaTI/I‘IeCKI/IM IJIaHOM,

- MMOATOTOBKA K 3allIUTC MPAKTUUCCKUX U J'Ia60paTOpHI>IX SaHHTHﬁ;
- MMOATOTOBKA K 3a4CTYy.

9. Ilepeuenb uHGOPMANUOHHBIX TEXHOJIOTHI{, HCTI0JIB3YeMBbIX NMPH OCYIIECTBJIEHUH 00pa-
30BaTEJILHOTO NPOIECcca MO AUCIUIIIHHE

[Tpumenenne 1UQPOBBIX TEXHOJOTUH B paMKaX MPENoaBaHus JUCIHHUILIHHBI IPEJOCTaB-
JISIET paCUIMPEHHBIC BO3MOKHOCTH TI0 OPTraHU3aI[MK YICOHBIX 3aHITHIl B YCIOBUSX IIU(DPOBU3AIINN
00pa3oBaHUs ¥ MO3BOJSET CHOPMUPOBATH Y O0YYAIOMINXCS HABBIKA PUMEHEHHS IUPPOBBIX Cep-
BHCOB M HHCTPYMEHTOB B ITOBCEHEBHOM JKU3HH U MPO(ECCHOHAIBLHOMN IS TETbHOCTH.

Jlns peanu3anuy 3TOH LENU B paMKax M3YYCHUs JUCIUILUTUHBI MOTYT MPUMEHSTHCS Ciie-
JyIOIIne NU(PPOBBIC HHCTPYMEHTBI H CEPBHCHI:

- 011 KOMMYHUKAQUUU C 00YyYalOWmuMucs:

Cepsuc WEEEK (https://weeek.net/ru) — cepBuc iss KOMMyHHKAIMH, PACIPOCTPAHSIETCS
10 JIULEH3UH trialware;

YouGile (https://ru.yougile.com/) — cuctema yrpaBiieHHs] TPOESKTAMH U OOIIEHUS, TUTaHHU-
POBIIMK 33/1a4, PaCIpOCTPaHsETCs 10 JIULEH3UH trialware;

Coepym (https://sferum.ru/?p=start) — mecceHmKep, pacHpOCTPAHIETCS IO JIUICH3UH
FreeWare;
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VK Meccenmkep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) —
MeCCEHJIXKep, pacrpocTpaHseTcs no aunen3uu FreeWare;

- 0713 NIAHUPOBANHUSA AYOUMOPHBIX U 6HEAYOUMOPHBIX MEPONPUAMUIL:

Pruffme — cucrema i opraHusanuy KOJUICKTHBHOW pabOThI M OHJIAWH-BCTPEY, Pacipo-
CTpaHsETCs IO IPONPUETAPHOH JINIICH3HH;

Mirapolis — cuctema a5t OpraHu3aluy KOJUICKTUBHON pabOThl M OHJIAHH-BCTpEY, pacipo-
CTpaHsETCs IO IPOIPUETAPHON JINIICH3HH;

Webinar (https://webinar.ru/) — mmatdopma mj1st BeOrHapOB, 00yUEHHS, PACIPOCTPAHIETCS
10 JINLEH3UH trialware;

Anpexc.Tenemocrt (https://telemost.yandex.ru/ ) — cepBuc a1 BUACO3BOHKOB, pacIpoCTpa-
HsETCs 110 JuieH3un ShareWare;

- 07151 COBMECHHO020 UCNOIb306AHUA (allNos:

Sunexc.JlokymenTsi (https://docs.yandex.ru/) — MHCTPYMEHT Jisi CO3IaHUSI 1 COBMECTHOTO
HCIOJIb30BaHUs JOKYMEHTOB, paclpocTpaHsIeTcs 1o JIMleH3uu trialware;

Sunexc.Jluck — cepBHUC Ui XpaHEHHUSI U COBMECTHOTO MCIIOJNB30BaHUS JTOKYMEHTOB, pac-
MIPOCTPAHSAETCs MO JUICH3UU trialware.

Jnist yCTIeNTHOTO OBJIAZCHUS TUCIUIIMHON MCTIONB3YIOTCS CIEAYIONe HHPOPMAaMOHHBIE
TEXHOJIOTHH O0YYECHHUS.

[Ipy npoBeaeHUM NEKUMA U 3aHATUN CEMUHAPCKOIO THUIIA UCIOJIB3YIOTCS IIPE3CHTALUN B
nporpamme MSOffice (PowerPoint), ocyrecTBisiercss BbIXoJ Ha NPO(ECCHOHAIbHBIC CAWTHI,
UCTIOJB3YIOTCS BUIEOMATEPUAIIBI PAa3IMYHBIX HHTEPHET-PECYPCOB.

JlJis IUCTaHIIMOHHOM MOAJEP>KKH AUCHUIIIMHBI UCIIOJIB3YETCSl CUCTEMa yIpaBleHus: oopa-
30BarebHBIM KOHTEHTOM Moodle. J{ns paboTel B JaHHOM crcTeMe Bce 00ydaromuecs: Ha IepBOM
Kypce MOJy4aloT MHIWBHyalbHBIEC JIOTUH U MApoJb Ui BXOJa B CUCTEMY, B KOTOPOH pa3Meria-
IOTCS: TIpOTpamMMa JAUCIHUILTAHBI, MAaTePHAIIBI IS JICKIIMOHHBIX W WHBIX BUJIOB 3aHATHH , 3aJaHUS,
KOHTPOJIbHBIE BOIIPOCHI.

B nportiecce n3ydeHust IUCIUIUIMHBI y4eOHBIMU TENISIMU SBIISIOTCS IEPBUYHOE BOCTIPUATHE
yueOHO# mH(popMaum, ee yCBOSHHE, 3allOMUHAHHE, a TaKKe CTPYKTYPHPOBAHHE TOIYYEHHBIX
3HAaHUWA U Pa3BUTHE MHTEJUICKTYAIbHBIX YMEHUW, OPUEHTHUPOBAHHBIX HA CIOCOOBI MESTEIbHOCTH
PETNPOYKTUBHOTO XapakTepa. [locpeacTBOM HCIONB30BaHUS ITUX HHTEIUICKTYaIbHBIX YMEHUH
JOCTUTAIOTCSl y3HAaBaHWE paHEe YCBOCHHOTO MaTepHalla B HOBBIX CHTYaIUsX, MpUMEHEHUe
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CHTYaIIHsX.

JI7is TOCTHKEHUS ATHX 1LIEJeH UCIIONB3YIOTCS B OCHOBHOM TPAJUIIMOHHBIE HHPOPMATHBHO-
pa3BHUBAIOIIME TEXHOJOTUU OOYYEHHS C YYETOM pa3IM4YHOIO COYETaHUsl MacCUBHBIX (popm (j1ek-
U, KOHCYNBTAIIUS, CAMOCTOSITENIbHAsA paboTa) U PeNpOAYKTUBHBIX METOJIOB OOyueHus (TIOBECT-
BOBATEJIbHOE M3JIOKEHUE yueOHOM MH(popManuu, 00bICHUTEIbHO-WILTIOCTPATUBHOE H3JI0KEHHUE)
U TIPAKTHUYECKUX METO0B 00yUeHHs (BBIMOTHEHNE TPAKTHUECKUX padoT).

YHuBepcuter obecredeH HEOOXOTUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOTPaMMHOTO
o0ecreyeHus:

— omneparmonnas cucremMa Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 689759257Z7E1309. Cpok: 6eccpodHo;

- onepanuonHas cucreMa Astra Linux Special Edition. Jlorosop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpok: 6eccpodHo;

— makeT npukiaaabix nporpamm Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925Z7E1309. Cpok: 6eccpodHoO;

— maker npukiaaHeix —nporpamMm  P7-Oduc.  I[lpodeccuonanbupiii.  Jlorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— antuBupycHas nporpamma Kaspersky Endpoint Security mns 6usneca- CraHmapTHBIN
Russian Edition. 250-499 Node 1 year Educational Renewal License. [loroBop 3akiito4aercs yHU-
BEPCUTETOM €3KETr0JHO;

— onepanuonHas cucrema Windows Server. KOHTpakT Ha yciayru 1o npeaoCTaBICHHIO JIH-
[IEH3WI Ha MPaBO HCIIOIB30BaTh KoMmbloTepHOe oOecmeuenne Ne 067/9A ot 07.12.2020 rona.
Cpok 6eccpodHo;
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— cucrema BuneokoHpepentceszu Mirapolis. JloroBop 3akito4aeTcss yHUBEPCUTETOM €XKe-
T'OJTHO;

— cucreMa BuacokoH(peperncsszu [lpyddmu. JloroBop 3akirovaeTcss YHUBEPCUTETOM
€XKEeTr0JIHO;

— cucteMa ynpasienus ooydenneM LMS Moodle — nporpamMHoe obecriedeHne ¢ OTKphI-
TBIM KOJI0M, pactipoctpansiercs no guien3uu GNU Public License (rus). JloroBop 3akimtouaercs
YHHUBEPCHUTETOM €KETr0/IHO;

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpamMmmuoe obecrieucHue pac-
MPOCTPAHAETCS 10 MPOCTOMN (HEUCKITIOUNUTEIBHOM) TUIIEH3UH;

- cucteMa TpexMepHoro mojaeiuposanus Kommac 3D;

- cucreMa JIByxMepHoro npoektupoBanus AutoCAD 2D.

10. Onucanue MaTepuaJIbLHO-TeXHHUYECKOH 0a3bl, HEOOX0TUMOH /1JIs1 OCyIeCTBJIEeHHsI 00pa-
30BaTeJILHOI0 MPOIecca MO TUCHUIIHHE

Peanuzanus yueGHOro mpoiiecca OCYIIECTBISIETCS B CHEIHATbHBIX YYEOHBIX ayAUTOPHIX
YHHBEPCUTETA IS TIPOBEACHUS 3aHATHN JICKIIMOHHOTO THITA, 3aHATHH CEMHUHAPCKOTO THIIA, TPYII-
MOBBIX ¥ MHIUBUIYATbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaIlUH.
Bce aynmuropun yKOMITICKTOBAHBI CIICIIMATU3UPOBAHHON MEOCIBI0 M TEXHUYSCKUMHU CPEACTBAMH
o0ydeHus, CIyKallUMH IS TpeAcTaBleHusl yueOHoit undopmanuu Oomnbiioi ayauropun. [Ipu
HEOOXOAMMOCTH O0YYaroUMMCsl TpeaiaraloTcs HaOOphl JEMOHCTPALIMOHHOTO OOOPYIOBaHUS U
yueOHO-HaTJISHBIX TOCOOU, 00ECTIeUnBaOIINe TEMATUYECKUE UITIOCTPALIUH.

CamocrosiTenbHas paboTa 00Oy4aronIUXCsl BBITOIHICTCS B CHEIUATU3UPOBAHHON ayIUTO-
pHuH, KOTOpasi 00opyIoBaHa yueOHON MeOeNblo, KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJI-
KiroueHus kK cetd "MHTepHET" M oOecredeHreM JOCTyla B AJICKTPOHHYI HH(POPMAIMOHHO-
oOpa3zoBatenbhyto cpeny YIJITY.

Ecte momemienne st XxpaHeHUs U TPOPIIIAKTHIECKOTO OOCTY>KUBaHUS y4eOHOTO 000py-
JTIOBAHMSL.

Tpebosanus k ayoumopuam

HanmenoBanmne cnenuajib-
HBIX IOMEIIEHNH U MMoMeIle-
HHI JJI CAMOCTOATEIbHOM
padoThl

OcHaleHHOCTH crenualbHbIX MOMelleHHil U MOMelleHUil IS
CaMOCTOSITeIbHOM PadoThI

[TepenocHast MyIbTHMEINHHAS YCTAHOBKA (MIPOEKTOP, SKpaH, HOYT-
OYK). KOMIUTIEKT 3JIEKTPOHHBIX y4eOHO-HATJISTHBIX MaTepPHaIoB
(mpe3eHTanuit) Ha renr-HOCUTENAX, 00eCTIEUNBAIOIINX TeMaTHye-
CKHe wutocTpaiuy. YdeOHas medens. Onpeaenenue nokasarenei
aaunabatel «K» mist Bo3myxa ¢ u3MepenueM 1o auarpamme. CTeHa

ITomemienue 1Sl ISKIIMOHHBIX,
MPAKTUYECKHX 3aHATHH, 1a00-
pPaTOPHBIX paboT, TPYIIIOBBIX U
WHIMBUYAJIbHBIX KOHCYJIbTA-
UM, TEKYIIEH U TPOMEKYTOU-
HO aTTecTalluu.

orpezeNieHus TeIIOThl MapooOpa3oBanus BoAbl. CTeH 1o uccie-
JIOBaHUIO MPOLIECCOB BO BIAXKHOM BO3yxe. Beckl aHaorossie (Me-
xaHnueckue). Tepmocratnyeckuil cymmnpHbli mkad. [leus cy-
muibHas. McenenoBanue TengooOMeHa Mpy JBUKEHUH KUIKOCTH
BHYTpH Tpy0 U kaHasoB. OmnpeneneHus ko3puirenTta Temionpo-
BOJIHOCTH TETIJIOU30JIILIUOHHBIX MaTEPUAIOB M KOO PHUIIMEHTA TeTl-
nonepenayu. MccnenoBanue Teruonepenadu mpu CBOOOTHOM JIBH-
YKEHMHU KUJIKOCTU B HEOTPaHWYEHHOM IpocTpaHcTBe. Mccnenosa-
HUE TeIJIonepe1ayul Mpyu ABMKEHUHU BO3yXa B Imyuke TpyO. M3me-
pEHHE CKOPOCTHU M HAIlOPa BO3JyXa.

[TomemeHus st caMOCTOSI-
TEITLHON PaOOTHI

CTO7BI KOMIIBIOTEPHBIE, CTYIIbS. [lepcoHanbHbIE KOMIIBIOTEPHI. BBI-
xo1 B IHTepHeT, B 3JIEKTPOHHYIO HH()OPMAITHOHHO-
obpazoBarenbhyto cpenay YIJITY.

HOMGH_ICHI/IC JJIAA XpaHCHUA U
POPUIAKTHYECKOTO 00CITy-
KUBaHUS y4eOHOTO 000py10-

Cremnaxu. Pa3znarounbsiii Matepuail.
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