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1. OOmwue moJioxkeHHs.

HaumenoBanue qucHumiuHbl — « TemIoTeXHuKa», OTHOCUTCS K TUCIUIUIMHAM (MOJYJISIM)
y4eOHOTO IJIaHa, BXOJAILIET0 B COCTaB 0Opa30oBaTEIbHON MPOTpaMMBbl BhICHIETO 0Opa30BaHUS
23.03.02 «HazemHBIE TPaHCIIOPTHO-TEXHOJOTHMUYECKHE KOMIUIEKCHI» (HAMpaBlIeHHOCTh «l napas-
JMYECKUE U TTHEBMATHUYCCKUE CHUCTEMbI TPAHCHOPTHO-TEXHOJIOTMUYCCKHX KOMIUICKCOBY). Jlucim-
winHa «TernoTexHuKay IBiseTcs AUCIUILTUHON 0053aTeNbHOM YacTH y4eOHOro IjIaHa.

HopMaTtuBHO-MeToAMuecKkoi 0a30il mist pa3paboTku pabodeid mporpaMMbl yu4eOHOU JUC-
UUIUIHHBI «TerIOTeXHUKAY SIBISIOTCS:

- @enepanbHblii 3akoH «O0 obpasoBanuu B Poccuiickoit denepaunn», yTBepxkACHHbII
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- [Ipuka3z Muno6puayku Poccun No245 ot 06.04.2021 r. OO0 yTBep»KACHHUH MOPSIIKA Opra-
HU3ALMU U OCYILECTBICHHUS 00pa30BaTeIbHON JESTENbHOCTH 10 00pa30BaTeIbHBIM MIPOrpaMMaM
BBICIIET0 00pa3oBaHMA - NMporpamMmaM OakanaBpuara, MporpaMmaM CHEIHaTUTeTa, IporpaMMam
MarucTpaTypbhl.

- MenepanbHBINA TOCYIaPCTBEHHBIA 00pa30BaTENBHBINA CTAaHAAPT BBICIIETO 00PA30BaHMUS 110
HarnpaBiaeHuto mnoarotoBkun 23.03.02 «HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKHE KOMILIEK-
ChbD», YTBEPKJICHHBIN MpHKa3oM MUHHCTEpCTBA HayKu U BbIcuiero oopasosanus Poccuiickoil ®e-
nepauuuNe 915 ot 7 aBrycra 2020 r.

- Ilpodeccuonansubiit cranmapt 31.007 - «PaboTHHK TO cOOpKE aBTOTPAHCIIOPTHBIX
CPEICTB U UX KOMIIOHEHTOBY», YTBEPKICH MpHKa3oM MUHHUCTEPCTBA TPyJa U COLUATBHOMN 3alllu-
TbI Poccuiickoit @exnepanun ot 03.10.2022 Ne 608H;

— Ilpodeccuonanpubiit crangapt 40.198 - «Crneuuanuct Mo MpOoeKTHUPOBAHHUIO TUAPO- U
ITHEBMOITPUBOJIOB», YTBEPKAECH NMPUKa30oM MUHHCTEPCTBA TPY/la U COLMAIbHOM 3amuThl Poccuii-
ckoit depeparuu ot 2 uroist 2019 rona N 462H;

- YueOHbIe MIaHbl 00pa30BaTEIBHOW MPOTPaMMBI BBICIIEr0 0Opa30BaHWsl HANpPABICHHUS
23.03.02 «HazemHbIe TPaHCHOPTHO-TEXHOJOTHUYECKHE KOMIUICKCHI»- «[ MapaBiIrYecKue M ITHEB-
MaTHYECKHE CUCTEMbI TPAHCIOPTHO-TEXHOJIOTMUECKUX KOMILJIEKCOBY» MOJITOTOBKU OaKalaBpOB I10
OYHOH W 3204HON Gopmam oOyueHwust, onoOpeHHble YueHbiM coBeToM YIJITY (mpotokon Ne 3 ot
21.03.2024).

OOyuenne 1o oOpasoBarenpHOU mnporpamme 23.03.02 «HazemHble TpaHCTIOPTHO-
TEXHOJIOTHYECKHE KOMIUIEKChI» - «[ MIpaBiuyecKkue U MHEBMATUYECKUE CUCTEMBI TPAHCTIOPTHO-
TEXHOJIOTUIECKHAX KOMIUIEKCOBY OCYILECTBIISIETCS] HA PYCCKOM SI3bIKE.

2. IlepeyeHb MIIAHMPYEMBIX Pe3y/JbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
NJIAHUPYEMBIMHU Pe3yJIbTaTaAMH OCBOEHHS 00pa30BaTeJIbHOI MPOrPaMMBI.
[TnanupyeMbIMH pe3yabTaTaMu 00y4YeHHS 110 AUCLUILINHE, SABISIOTCS 3HAHUS, YMEHUs, BJla-
JICHUS W/WIIA OTIBIT JESTEIHHOCTH, XapaKTepU3YIOIIUe 3Tanbl/ypOBHA (HOPMUPOBAHHS KOMIIETEH-
il 1 obecrnieynBaroIUe JTOCTUKEHHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00pa3zoBaTeIbHOMN
IPOTPAMMBI B IIEJIOM.

Ieabro u3y4yeHust JUCHMIIMHBI SIBJSIETCH TEOPETHUUECKAsi M MPaKTUYecKas MOJrOTOBKA
WHXXEHEepa, CIIOCOOHOTO OCYIIECTBUTh OOOCHOBAHHBIA BBHIOOP W T'PAMOTHYIO SKCIUTyaTallUi0 CO-
BPEMEHHOI'0 TEIUIOTEXHUYECKOro O0OpYJOBaHUS Ha OCHOBE NPHUHIIMIIOB COBEPIIEHCTBOBAHUS
TEXHOJIOTHYECKHUX MPOIECCOB, SKOHOMUU U PAllMOHATILHOTO UCIIOJIb30BAHUSI SHEPTOPECYPCOB.

3anaveii M3y4yeHHs TMCHMILIMHBI BJsIeTCs (POPMHUPOBAHUE Y CTY/I€HTA 3HAHUN OCHOB-
HBIX 3aKOHOB MOJTYYEeHHUsI, TPeoO0pa30BaHus, IEpPeJaul U UCIIOIb30BaHuUs TEINIOBOM SHEPTUH, a
TaKXe MPUHLUIIOB JeHCTBUS U KOHCTPYKTUBHBIX OCOOCHHOCTEN TEMJIOTEXHUYECKOTO 000py10Ba-
HUSL.

TpeGoBanus K pe3yJbTaTaM 0CBOCHHUS IMCUMIIIMHBI:

[Iporiecc m3ydeHHs AUCHUILTAHBI HANpaBieH Ha (GOPMHUPOBAHUE CIIEIYIOIIUX KOMITETEH-
AN

OIIK-1: CniocobeH mpUMEHSATh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHbIE 3HAHUSI, METO-
JIbl MATEMaTHYECKOTO aHAJTN3a U MOJIETIMPOBAHUS B MPO(HECCHOHAIBHON JAeATEIbHOCTH.
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B pesyabTare n3yueHust IMCUMIIMHBI CTYACHT J0JI7KEH:

3HATh: OCHOBHBIE 3aKOHBI MOTYYEHHUSI, IEpelauu U IPeoOpa30BaHUs TEIUIOBOM SHEPTUH,
MeTobI 3()(PEKTUBHOTO NCIIOIB30BAHMUS TEIIOTHI, IPUHIIHUIIBI IEHCTBUS U 00JaCTH IPUMEHEHUS
TEIJIOPHEPTETHYECKOr0 000pyI0BaHUS; METO/IbI PEIICHUS TPOOJIeM aBTOMAaTH3AI[UH POU3BO/I-
CTBa.

yMeTb: IPOU3BOIUTH TEIIOBBIE PACUETHl U U3MEPEHUSI OCHOBHBIX TEIUIOTEXHUYECKUX T10-
Kazareyei, MPOBOAUTH TEXHUKO-IKOHOMHUYECKYIO OLIEHKY 3()()eKTUBHOCTH METOJIOB T€HEpaIH,
nepesavyy v UCIOJIb30BaHuUs TEIIOBOM SHEPTUH; pa3padaThiBaTh BAPUAHTHI PEIICHUS TPOOIIeM
aBTOMAaTH3alMK [IPOU3BOJICTBA.

BJIa/JleTh: HaBbIKaMU IPUMEHEHHUSI OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKHU U TETI00OMEHa,
CPaBHUTEIFHOTO aHAJIN3a Pa3IMYHBIX CIIOCOOOB MPOBEJCHUS MPOIIECCOB TEIUIOOOMEHA; HaBBIKAMU
BbIOOpA BapMAHTOB ONTUMAJIBLHOTO MMPOTHO3UPOBAHUS OCIEACTBUN aBTOMATU3AIMH TPOU3BOI-
CTBa.

3. MecTo THCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl
JHannast yueOHAsi AUCHMUILIMHA OTHOCUTCS K 00S3aTENbHON YacTh y4eOHOTO IJIaHa, YTo
o3HauaeT (QopMHpOBaHUE B Mpoiecce oO0ydeHHs y OakanaBpa MpoPecCHOHANbHBIX 3HAHUU U
KOMHGTCHLII/Iﬁ B paMKax BI)I6paHHOFO HalpaBJICHHA, a TaKKC HABBIKOB IIPOU3BOACTBCHHO-
TEXHOJIOTHYECKOH JeITeIbHOCTU B MOIPa3eICeHUsIX OpraHu3alui.
OcBoeHre AaHHOW MUCUMUILTUHBI SIBISIETCS HEOOXOAWMOW OCHOBOW JUISI MOCJIEAYIOIIETO
uzydenus guctuminH OIIOIl u HamucaHus BBIMYCKHOM KBadHM(UKAMOHHONW palbOTHI (CM.

Tadm.).
Hepeqenb 06ecnelm6ammux, COnymcmeyrouwiux u obecnequsaemuix Oucuunmm
O0eceunBaronue ComyTCTByIOIIHE O0GecrieunBacMbIe
Marematuka; @u- | ConpoTHBIEHHE MaTepUaioB; [ uapasivka u Teopust MEXaHU3MOB U MalllvH; JleTaau MalluH;
31Ka; XUMUS; TUApO- MHEBMONPUBOA; MarepuaioBeieHUE. DNIeKTPOTEXHUKA U 3JeKTpoHuKa; [Tonroroska k
Y4eOHast IpaKTHKa TexHOJ0rusl KOHCTPYKIMOHHBIX MaTepua- MPOLENYPE 3aIMUTHI U 3aILUTa BBITYCKHOMN KBaJIH-
(03HaKOMMTENIBHAS) noB; Haueprarensnas reomerpus; Muxe- (uKanMoHHoi paboThl; Teopus aBTOMaTHIECKOTO
HepHas rpaduka; MeTpoiorus, CTaHaapTh- yIpaBlIeHUS
3anus ¥ ceprudukarys; TeopeTudeckas Me-
XaHHKa

VYkazaHHbIE CBSI3U TUCHUILTUHBI « TEIIOTEXHHUKAY AI0T 00YYaroIeMycsi CHCTEMHOE Tpe-
CTaBJIEHHE O KOMIUJIEKCE U3ydaeMbIX JUCHUILUIMH B cooTBeTcTBHHM ¢ PI'OC BO, uTo obecreunBa-
eT TpeOyeMbIil TEOPETUYECKHU YPOBEHb M MPAKTHUYECKYIO HAMIPABIEHHOCTh B CUCTEME O0yUeHUS
1 OyayIien eaTeTbHOCTH BBITYCKHUKA.

4. O0beM IMCHUILUIMHBI B 324eTHBIX ¢IMHULAX ¢ YKA3aHHEM KOJHYeCTBAa aKajeMUYecKHX
YacoB, BbIJIeJCHHbIX HA KOHTAKTHYI0 padoTy o0y4aroluxcs ¢ npenojaasareJsieM (1o BU-
JAaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEIbHYIO PA00Ty 00y4aI0IINXCH
Obwan mpyooemkocmo OUCYUNTIUHDL

Bup yuebHOI paboThI Bcero akageMuyeckux 4acoB
o4Has opma 3a04yHas gopma
KonTakTHass palGora c¢ mnpenoaaBate- 12,25
.. 52,25
Jem*:
nexmyn (JI) 18 4
npaktuueckue 3ansatus (113) 18 4
naboparopHbie pabotsl (JIP) 16 4
npomexyrounas arrectaius (I1TA) 0,25 0,25
CamocTosiTeibHAas padoTa 00y4Yalouuxcs 55,75 95,75
U3y4YeHHE TEOPETUUECKOro Kypca 33 57
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAaHUHI 11 19
MOJrOTOBKA K IPOMEKYTOYHOU aTTecTaluu 11,75 19,75
Bua npoMe:KyTOYHOM aTTecTALMM: 3aver 3aver
O01mas Tpy10eMKOCTh 3/108 3/108

*Koumaxmnas paboma obyuaowuxcsi ¢ npenooagamenem, 6 mom yucie ¢ npumeHenuem OUCAHYUOHHLIX 00PA3068aMeNbHbIX
MEXHONO2UM, GKIIOUAem 3aHAMUsL NeKYUOHHO20 Mund, u (Unu) 3aHAmusi CeMUHAPCKO20 mund, 1abopamophwle 3auamus, u (uiu)
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2PYNNoBble KOHCYIbmayuu, u (i) uHousuoyanvuyio pabomy odyyawweocs ¢ npenodasamenem, a maxice ammecmayuoHHble
ucnvlmanus npomescymounot ammecmayuu. Kowmakmuas paboma mooicem 6KI0OYaAMb UHble 6UObI YUEOHOU OesmenbHOCmu,
npedycmampugaioujue cpyRnosyio U UHOUGUOYATbHYI pabomy obyuarowuxcs ¢ npenodasamenem. Yacvl KOoHmakmuou padoomol
onpedensiromes Tlonooicenuem 06 opeanuzayuu u nposeoeHUY KOHMAKMHOU pabomvl npu peanusayuu 00pa3oeamesbHblX npo-
2pamm gvicuie2o 0opazosanus, ymeepocoeHnvim Yuenvim cogemom YITITY om 25 ¢ghespana 2020 2ooa.

5. Coaep:kanue JUCHUIVIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jiejiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCcOB
5.1 TpyroeMKOCTb pa3iesioB TUCIHIIMHBI

QOunas popma o0yueHust

No | HaummeHoBaHue pazjesna AUCIUILIIN- Beero . CamocrosTenpHast
JI 113 JIP KOHTaKTHOU
/T HBI pabota
paboTHI
1 | Texauueckast TepMOIUHAMUKA 6 4 8 18 14
2 | OCHOBBI TEOPUH TEIIIOOOMEHA 8 8 8 24 20
3 | IIpomblnieHHAs! TEIUIOTEXHUKA 4 6 - 10 10
HToro no paznenam: 18 18 16 52 44
[IpomeskyTouHas aTTecTaIus - - - 0,25 11,75
Bcero: 108
3aouynas popma o0yueHust
No | HaummeHnoBaHme pa3nena TUCIUILIH- Beero . | CamocTosrenbHas
JI 113 JIP | KOHTaKTHOH
/T HBI pabota
paboTHI
1 | Texamueckas TepMOIUHAMHKA 1 2 2 5 25
2 | OcHOBBI TEOPHUH TEILIOOOMEHA 2 2 2 6 35
3 | [IpombllneHHas TEIIOTEXHUKA 1 - - 1 16
Hroro no pazgenam: 4 4 4 12 76
[IpomexyTouHas aTTecTarys - - - 0,25 19,75
Bcero: 108

5.2 CopeprxaHue 3aHATHI JJEKIMOHHOI0 THIIA
Tema 1. Texunueckass TepMOAMHAMHKA.

[IpenMeTr TENIOTEXHUKHU, CBSI3b C APYTMMH OTpacissMH 3HaHWN. OCHOBHBIE INOHATHS U
ornpezeNeHusl TEXHUYECKON TepMoinHaMuKy. [lepBblii 3aKOH TepMOJIMHAMUKHU, SHTAIBIUSA, P-V -
nuarpamma. TenaoeMKocTh ra3oB.BTOpoil 3akOH TepMOIMHAMMKH, SHTPOMNUS, -S - AMarpamma.
[Tonstue o nuknax, repmuueckuid K1/ nukia. [uknelr KapHo, X0M0IUIBHBIX MAalllWH, TEILIOBBIX
HacocoB. OCHOBHBIE TEPMOJUHAMHYECKHE MPOLIECCH] UACAIBHBIX ra3oB. PealbHbIE Ta3bl - BOIA-
HoW map. [lpomeccel mapooOpa3zoBanusi B P-V, T-S m h-S - nmarpammax. BiakHbiii BO3-
nyx. TepmMonnHaMuKa OTKPBITBIX CUCTEM: YPaBHEHHE IEPBOTO 3aKOHA TEPMOAVMHAMMKY JUIsI ITOTO-
Ka, TeYeHHe rasza B coriax u aupdysopax, ApoccearupoBaHue ra3oB U napoB. TepMoanHaMuye-
CKHH aHaJIM3 MPOLECCOB B KOMIIpeccopax. LIMKIbI TEMIOCHIIOBBIX YCTAHOBOK: JBUIaTENIed BHYT-
PEHHET0 CropaHus, ra30TypOMHHBIX U MAPOTYPOUHHBIX YCTAHOBOK.

Tema 2. OcHOBBI TeOpHH TeN1000MeHa

Bunel 1 xonuuecTBEeHHbIE XapaKTEPUCTUKH IMEpeHoca Tera. TerIonpoBOAHOCTh: 3aKOH
®dypbe, KOAPPHUIMEHT TEMIONPOBOIHOCTH, Tiepeiada Terla TeIUIONPOBOJHOCTHIO Yepe3 TIOCKYIO
U [WIMHApUYEeCcKyto cTeHKH. KoHBekTUBHBIN TemnooOmeH: 3akoH HpioToHa - Puxmana, koaddu-
LUEHT TeIUI00TAauu. [IoHATHE TENI0BOrO MOrPaHUYHOIO CJI0s1 U HAYaJIBHOTO ydacTka. OCHOBHBIE
KpUTEepUaJbHble YpaBHEHUS Js pacdyeTra Kod(p(UIUMeHTOB TerooTaaqyn. TemiooTiaya npu usme-
HEHHMHU arperaTHOTO COCTOSIHMA BellecTBa (KuneHue, KonaeHcanus). I[lepenada teruia u3iaydeHu-
€M: OCHOBHBIE ompeneneHus, 3akoHsl Ctedana - bonmpnmana u Kupxroda, temioodmen uzmyde-
HUEM MEXIy AByMs Tenamu.Temsonepenada yepes MIOCKYIO U IMIMHAPHUECKYIO CTEHKH, KO3(]-
¢unueHT Teronepenadd. Meroapl HHTeHCHUpUKauU Teronepenadr. OCHOBBI pacuera TerJio-
OOMEHHBIX allaparoB: YpaBHEHHsI TEIUIOBOrO OanaHca W TEIUIoNepeaadn, CXeMbl IBUKEHUS Tell-
JIOHOCUTENIEH, CPEeHUN TeMIepaTypHbId Hamop. THMOBBIE KOHCTPYKIIMU TETJIOOOMEHHBIX arla-
partos.



Tema 3. IIpomMblIIEeHHAS TENVIOTEXHUKA

Bunel 1 xapakTepucTUKU TOIUIMBA, OCHOBBI ropenus. KoTenbHble ycTaHOBKU: Kiaccudu-
Kalusi, TpUHIUMIHAIbHAs TEXHOJIOTMYECKasi cxeMa. Y CcTpoicTBO mapoBoro kotia. OxpaHa Okpy-
JKaIoIel cpeibl OT BPEIHBIX BBIOOPOB KOTENbHBIX ycTaHOBOK.TermoBoi 6amanc u KIIJl koTensb-
HOTO arperata. THIIBI U KOHCTPYKIIMH MAPOBBIX U BOAOTPEHHBIX KOTJIOB, OCHOBBI BOAOIMOATOTOB-
KU. TernjaoBble AJEKTPUYECKUE CTAHIUMU: NPUHIUIHAIbHBIE CXeMbl KoHjaeHcanuoHHou TOC u
TOII.

5.3 Tembl u GopMbI 3aHSITHI CEMHHAPCKOT0 THIIA

Y4eOHBIM IJIAaHOM IO TUCIUTUTMHE MPETyCMOTPEHBI TPAKTHYECKUE U JIA0OPATOPHBIC 3aHSATHUS.

dopma npoBe- Tpynoémkocts, yac
Ne | HaumenoBanwue pazaena TUCIUIUIMHBI (MOTYJIS)
JI€HUS 3aHATHS Ounas 3aouHas
1 Tema 1. Texuunueckas tepMmoauHamuka. (Pacuer | IlpakTnyeckoe 2 2
MOJIMTPOITHOTO Mpollecca HaeaTbHOro rasa.) 3aHsITHE
Tema 1. Texauueckas TepMoaunHamuka. (Pacaer
o . IIpakTueckoe
2 | mapoTypOMHHON YyCTaHOBKH, pa0OTArOIIEH 1O 2 -
3aHATHE
nukny PeHkuHa.)
3 Tema 1. Texuuueckas Tepmonunamuka. (Onpezae- | Jlaboparoproe 2 2
JIeHNE N300apHON TETNIOEMKOCTH BO3IyXa.) 3aHITHE
4 Tema 1. Texamueckas TepmoguHamuka. (Onpe- JlabopaTtopHoe 2
JieJICHHE TIOKa3aTessl aauadarhbl. ) 3aHsITHE
5 Tema 1. Texamueckas TepmoguHamuka. (Onpe- JlabopaTtopHoe 4
JIeJICHHE TETUIOTHI Tapoo0pa30BaHus BOJIBL. ) 3aHITHE
Tema 2. OcHoBHI TeopuH TerioooMena. (Pacuer
IIpaktuueckoe
6 | mepenaum TeruIa TEIIONPOBOAHOCTHIO YePe3 MHO- AT 2 -
TOCJIOWHYIO TIOCKYIO CTEHKY.)
Tema 2. OcHOBBI Teopuu TeruioooMeHa. (Pacuer
IIpakTHueckoe
7 | TerooTna4u pu CBOOOTHOM JIBUKCHHHU KHJIKO- 2 2
3aHATHE
CTH.)
8 Tema 2. OcHOBBI Teopuu TeriooomeHa. (Pacuer [IpakTuaeckoe 4
TEIUI00OMEHHOT0 anmnapara. ) 3aHITHE
Tema 2. OcHoBbl TeopuHu Teriooomena. (Onpene-
g |7enue KO3 GUIMEeHTa TSILIONPOBOAHOCTH Teruio- | JlabopaTopHoe 2
W30JISIIMOHHBIX MaTepHanoB U ko3 duimenrta 3aHATHE
TEIUTOTIepeIadL. )
Tema 2. OcHoBsl Teopun Terooomena. (Mcce-
JlabopaTtopHoe
10 | moBaHUWe TEIJIOOTIAYH MTPH JBMKEHUH BO3/IyXa B 4 -
3aHsTHE
myJke Tpyo.)
Tema 2. OcHoBbl Teopun Temnoodmena. (Mccne-
11 | /OBaHNE TETUIOOT/ATH HPH CBOOOJIHOM JIBUXKE- JlaGopartopHoe 4
HUH XKHUJIKOCTH B HEOTPAaHMYEHHOM IIPOCTPaH- 3aHATHE
CTBE.)
12 Tewma 3. [Ipombrnennas termorexauka. (Pacuer | Ilpaktuueckoe 6
MIPOM3BOICTBEHHO-OTOMMUTEIHLHON KOTEIHHOIA.) 3aHSITHE
Hroro yacos: 34 8
9.4 Jleraam3aunusi CaMOCTOSATEJbHOI padoThl
HanmeHnoBanue pazaena guc- . Tpy10eMKOCTb, 4ac
Ne pasiena i Bug camocTosTensHOM paboThI Dy 2
IUTUTAHEL (MOJTYJIS) OJHAs 3a09Has
[loaroToBka Kk TeKyleMy KOHTPO-
1 | TexHudeckas TepMOJMHAMUKA | JIIO, 3alUTA MPAKTHIECKHUX U J1a00- 16 26
paTOpPHEBIX paboT
[loaroToBka Kk TeKyleMy KOHTPO-
2 | OCHOBBI TEOPUH TEIUIOOOMEHA | JIIO, 3aIUTa NPAKTHYECKUX H J1a00- 20 37
paTOPHBIX paboT
IToaroroBka k TeKymieMy KOHTPO-
[IpomblniyieHHas TEIUIOTEXHU- A yuemy P
3 <a JI10, 3aIHUTa MPAKTUIECKHUX U J1a00- 8 13
paTopHBIX padoT




Ne HaumeHnoBanue pazaena auc- S T 6T Tpyn0eMKOCTb, 4ac
ITUTUTAHBI (MOJTYIIST) oYHas 3a04HAasI
TloaroroBka K MpoMeKyTOUHOM aTTecTaluu 11,75 19,75
Hroro: 55,75 95,75
6. IlepedyeHb yueOHO-METOAUYECKOr0 o0ecneYeHHs MO TUCIUIITTHHE
Ocnoenasn u 0onoJHUmMENbHAA TUMepamypa
Ton
N ABTOp, HANMEHOBAHHE ;IZ_ [Ipumeuanue
HUS
Ocnosnas rumepamypa
Kpyrros, I'. A. Termotexuuka : yaednoe mocodue / I'. A. Kpyrmnos, P. U. bynra- .
koBa, E. C. Kpyrnosa. — Uensbunck : UAU IOYpI'AY, 2008. — 229 c. — ISBN TOTHOTEKCTOB
1 978-5-87039-163-2. — TekcT : 31eKTpOHHBIH // JIaHb : 37IeKTpOHHO- 2008 zgloigc;gigi
oubimoreunas cuctema. — URL: https://e.lanbook.com/book/9747— Pexum mo- Hy H TapOIO
CTyHa: JJisl aBTOPU3. TOJIb30BATENCH.
[Tytunun, FO. B. TemnorexHuka : METOA. YKa3aHUs MO MOATOTOBKE K HHTEPHET-
o | OK3aMEHy JUIA CTY/ICHTOB ouHoii (hopmbr 00yuenus / 1O. B. [lytunun ; Ypan. roc. 2012 DK TPOHHBIH
necorexH. yH-T, Kad. snepreruxu. - ExkarepunOypr : YIJITY, 2012. -39 c. : mi. - pecype YIJITY
bubmuorp.: c. 39. https://elar.usfeu.ru/handle/123456789/1086
Jononnumenvnas numepamypa
Benenue B cienuanbHOCTH : yaeOHOe niocodue / A. @. Cmomsxos, U. B. NBano- .
Ba, W1. H. TiokoBa, A. A. Kymuko. — Cankr-Tletep6ypr : CIIGIJITY, 2016, — HOIHOTEKCTOB
3| 68 c.— ISBN 978-5-9239-0829-9. — Tekcr : 1ekTpoHHbiii // Jlanb : snextpon- | 2016 ‘;foigcrfgi;i“
Ho-OnbmnoTeunas cucrema. — URL: https://e.lanbook.com/book/74031— Pexum Hy W IApOIIO
JOCTyNA: JUIsS aBTOPHU3. TOJIb30BaTEIICH.
Oo6mas TeroTexHuka : yaeoroe nocobdue / U. B. MBanosa, A. ®@. CMoIsikoB, A. .
A. Kymukos, . H. [TrokoBa. — Caunkr-IletepOypr : CIIGIJITY, 2016. — 88 ¢c. — TOMHOTEKCTOB
4 ISBN 978-5-9239-0811-4. — TeKcT : SICKTPOHHDIH // JIaHb : 2IEKTPOHHO- 2016 ‘;‘Oig‘fgi;ﬁ’f
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/74024— Pexxum Hy W OO
JOCTyNa: JUIsl aBTOPHU3. TIOJIB30BaTEICH.
COopHUK 337124 10 TEINIOTEXHUKE U TEeIIIOCHA0XKeHUIo : yueOHoe nocoowue / 1O. I1.
CemeHoB, A. b. JleBun, B. A. Imutpou [u ap.] ; noxa pexakuueii FO. I1. Ceméno. *[IOJTHOTEKCTOB
5| — 2-e m31. — Mocksa : MI'TY um. H.D. baymana, 2006. — 245 c. — ISBN 5- 2006 BIA ZIOCTYI IPH
8135-0324-2. — TexkcT : AIIeKTPOHHKIH // JIaHb : 2eKTpOHHO-OMOIHOTEUHAsl CH- BXOJIE 10 JIOTH-
crema. — URL: https://e.lanbook.com/book/104628 — Pesxum goctyma: s aB- HY ¥ [IapoJIo
TOPH3. MOJIH30BATEIICH.

*- npedicoe yem npoimu no ccovlixe, He0OXOOUMO OUMU 8 CUCEM).

@OYHKIIMOHUPOBAHKE 3JIEKTPOHHON MH(OpMallMOHHO-00pa30BaTeNbHOM cpelibl oOecneunBa-
€TCsl COOTBETCTBYIOIMMH Cpe/ICTBAMH WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

3ﬂeKmp0HHble OubIUOMeEYUHbIE cUCmEMbL

Kaxnpiii o0yvaromuiics oGecrieueH JOCTYIOM K AJIeKTpOHHO-0nbnunoreuHoii cucreme YI'JI-
TV (http://lib.usfeu.ru/), smexrponHo-OubMOTeYHass cuctema «Jlauby. JloroBop Ne024/23-EII-
44-06 ot 24.03.2023 1. Cpok neiictBusi: 09.04.2023-09.04.2024; ObC YHupepcuteTckas 6u0amo-
Teka onyain http://biblioclub.ru/, conepskammux u3IaHUS IO OCHOBHBIM M3y4aeMbIM JUCIUATUTMHAM
U c(hOPMUPOBAHHBIX IO COTJIACOBAHUIO C MPABOOOIAIATENIIMU YUeOHOM U yUeOHO-METOIUYCCKOM
JUTepaTyphl. DIleKTpoHHas 6a3a nepuoanyeckux nznanuit UBUC https://dlib.eastview.com/

Cnpaeormble u um])opmauuonnble cucmemaol

1. CopaBounas mpaBoBas cucrema «Koucynerantllmrocy (http://www.consultant.ru/). {orosop
COIPOBOKIEHUS FK3eMIuIsApoB cucteMbl Koncynbrantllmoc Ne0607/3K ot 25.01.2023. Cpok c

01.02.2023 rmo 31.01.2024 r.;

2. CrmpaBouHo-tipaBoBasi cuctema «Cuctema TAPAHT». CBoOoaHbIN nocTyn (peKUM IOCTyMA!

http://www.garant.ru/company/about/press/news/1332787/);
3. baza mannbix Scopus kommnanuu ElsevierB.V.https://www.scopus.com/

4. Uudopmannonnas cucrema « TEXHOPMATUB» - (https://www.technormativ.ru/ )
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5. «TexakcnepT» - mpodheccruoHanbHbIe cripaBouHble cucteMbl — (http://Texakcnepr.pyc/);
Ilpogpeccuonanvuvie 6azvt Oannvlx
1. Hayunas snextpoHHas oubinoteka elibrary. Pexxum nocryma: http://elibrary.ru/.
2. bubmmorexa MammuHocTpouTens. Pexxum moctyma: https:/lib-bkm.ru/.
3. Dnexrponnas MHTepHET - OMOIMOTEKA JUTS «TEXHUYECKH YMHBIX» Jtoaen « TexJIur.py».

Pexum noctymna: http://www.tehlit.ru/.

4.  Texskcnepr: MalIMHOCTPOUTENBbHBIA KOMILIEKC. PesXxUM ToCTyma: https:/rex-skcnepr.pyc/
5. baza manubix «Otkpseitas 6a3za [OCToy». Pesxum mocryma: https://standartgost.ru/
6. MaTepHer-caiit OeepabHOTO areHTCTBA 10 TEXHHYECKOMY PEryJIupoBaHuI0. Pexxum o-

cryna: http://www.gost.ru/.

7. u-Ma: pecypc mammHocTpoenus. Pexxum nocryma: http://www.i-mash.ru/
8. INopran mamuHOCTpOoeHUs. Peskum mocryma: http://www.mashportal.ru/
9. MammHOCTpOeHHE: CETEBOH IEKTPOHHBIN KypHai. Pexxum nocryna: http://indust-

engineering.ru/archives-rus.html

10. Mmxenepuslii nopran B macmrabe. Pexxum nocryna:
https://vmasshtabe.ru/category/mashinostroenie-i-mehanika

11. Poccuiickas Accoumanys opraHu3aluil U NpeAnpusTHIl LEeJUTI0JI03H0-0yMaKHOM POMBIIII-
aennoctu (PAO «bymnpomy). Pexxum nocryna: https://bumprom.ru/

12. Toprai o jeco3aroToBKe U jaepeBoodopadoTke. Pexxum mocrtyma: https://forestcomplex.ru/
HopMaTnBHO-TIpaBOBbIE AKTHI
1. I'paxnanckuii kogexc Poccmiickoit @enepanmu ot 30.11.1994 roma N51-D3.
2. ®enepanbhblil 3akoH «O 3amuTe npas norpedureneii» ot 07.02.1992 N 2300-1 (pex. ot

08.12.2020).

3. ®enepanbHblii 3aK0H «O0 obecrieueHnH eqUHCTBA U3MepeHHi» oT 26.06.2008 N 102-D3.
4. ®enepanbHblii 3ak0H «O0 nHbOpMaIK, HHYOPMAITMOHHBIX TEXHOJOTHIX M O 3aluTe HHPOp-

Marun» ot 27.07.2006 N 149-D3.

7. DoHJ OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOUYHOH aTTecTAlNU 00yYalomMX-
Csl M0 TUCHUTLINHE
7.1 TlepeyeHb KOMIIETEHUMI ¢ yKa3aHHeM 3TanoB UX ()OPMHPOBaHUSI B NIpoLiecce 0CBOe-
HHA 00pPa30BaTEJbLHOI MPOrPaMMbI

DopmMupyemMble KOMIIETEHIINHI

Bun u popma koHTpOIIS

OIIK-1: CnocobGeH NMpUMEHATh €CTeCTBEHHOHAYY-
HbI€ U OOIIEUH)KEHEPHbIE 3HAHUS, METO/Ibl MaTeMa-
TUYECKOT0 aHaju3a U MOJeTUpOBaHMs B Mpodeccu-
OHAJILHOU JIESITEILHOCTH.

IIpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHBIE BO-
MIPOCHI K 3a4EeTY;
Texkyumuii KOHTPOJIb: 3alIUTa IPAKTUUECKUX U
mabopaToOpHBIX padboT

7.2 OnucaHue nokasareJsieil U KpUTepUeB OLEHMBAHUA KOMIEeTeHIMII HA Pa3JIMYHBIX 3Ta-
nax ux (popMupoBaHuUs, ONIUCAHHE IIKAJ OLlCHUBAHUSA

Kpurepun oneHnBaHHMA YCTHOIO OTBETa HA KOHTPOJIbHBIC BONPOCHI K 3a4eTy (MpoMe-
JKYTOYHBII KOHTPOJIb (popMupoBanue komnerenuu OIK-1):

3aumeno - 1aH NOJIHBINA, Pa3BEPHYTHIA OTBET HA MOCTaBJICHHBIN BOIPOC, IOKAa3aHa COBOKYTI-
HOCTb OCO3HaHHBIX 3HAHUN 00 00BEKTE, T0KA3aTEIbHO PACKPBITHI OCHOBHBIE TOJIOKEHUSI TEMBI; B
OTBETE IMPOCIECKUBACTCA YETKas CTPYKTYpa, JIOTMYECKas IOCIENOBATEIbHOCTb, OTpa)KaroIlast
CYILIIHOCTh PACKpPbIBAEMBIX MOHATUH, TEOpUH, siBIeHUN. 3HaHHE 00 00BEKTE IEMOHCTPUPYETCS Ha
(oHE MOHUMaHMS €ro B CUCTEME JJAHHOM HaYKU W MEXJIUCIMILIMHAPHBIX CBs3ei. OTBET U3JI0KEH
JUTEPaTypHBIM S3BIKOM B TE€PMHMHAX HAyKH, MOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha

YTOYHAIOMIUEC BOIIPOCHI;

3aumeno - naH NOJIHBIN, Pa3BEPHYTHIN OTBET HA MOCTABJIEHHBIA BOMPOC, MOKA3aHO YMEHHE
BBIJICJIUTH CYILIECTBEHHBIE U HECYIIECTBEHHbIE TPU3HAKHU, IPUYMHHO-CIIEICTBEHHbIE CBsI3U. OTBET
YETKO CTPYKTYPHUPOBaH, JIOTUYEH, U3JI0KEH B TepMUHAX Hayku. OIHAKO AOIMYIICHBI HE3HAYH-
TebHBIE OIMMOKU WM HEAOYEThI, HCIPABICHHBIE 00YJAIOIIMUMCS C TOMOIIBIO «HABOSIINX» BO-

POCOB;

3aumeno - NaH HEIOJIHBIM OTBET, JIOTHKA U MOCJIEJ0BATEIbHOCTD U3JI0KEHUS UMEIOT CyIIe-
CTBEHHbBIE HapylleHus. JomyiieHs! rpyOble OIMOKU IPpU ONPENEIEHUN CYIIIHOCTH PACKPhIBAEMBbIX

9



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/
http://www.mashportal.ru/main.aspx
http://indust-engineering.ru/archives-rus.html
http://indust-engineering.ru/archives-rus.html
https://vmasshtabe.ru/category/mashinostroenie-i-mehanika
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MIOHATHUH, TEOpUil, ABICHUI, BCIEICTBUE HENOHUMAHUA OOYYaIOUIMMCS UX CYIIECTBEHHBIX M He-
CYILIECTBEHHBIX MPHU3HAKOB U CBs3€il. B O0TBETE€ OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPBITH KOH-
KpETHbIE NPOsIBIIEHUST 0000IICHHBIX 3HAHUH He MoKa3aHo. PeueBoe odopmiienue tpedyeT mompa-
BOK, KOPPEKLINY;

He 3aumeno - oOyuarommiicsi IEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IpEIMETa,
HE yMeeT JieJaTh apryMEHTHPOBAaHHbBIC BHIBOJIBI U MPUBOAUTH MPUMEPHI, TOKA3bIBACT Ci1aboe Bia-
JIEHE MOHOJIOTHYECKOH pedblo, HE BIIAJCET TEPMUHOJIOTUEN, IIPOSBIIAET OTCYTCTBUE JIOTUMHOCTH
U TMIOCIIEOBATEIBHOCTH U3JIOKEHUS, JeNlaeT OIIUOKU, KOTOpPble HE MOXKET HCIPaBUTh, AaXKe MpU
KOPPEKLUHU [IPEN01aBaTENIEM, OTKAa3bIBACTCS OTBEYATh HA 3aHATUU.

Kpurepun ouneHMBaHUsl 3aIIMTHI NPAKTHYECKHUX U Ja0OPATOPHBLIX padoT (TeKyuiuii
KOHTPOJIb (opmupoBanus komnerenumii OIK-1):

3aumeno: BBINONHEHBI BCE 3a/laHus, O0yJaronIMiicss 4eTko U 6e3 OmMOOK OTBETHJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI.

3aumeno: BBINOIHEHBI BCE 3a/laHus, O0y4YaIOUIMiics ¢ HEOONbIIMMHU OIMOKaMH OTBETHII Ha
BCE KOHTPOJIbHBIE BOIIPOCHI.

3aumeno: BBINOIHEHBI BCE 3aJaHMs C 3aMEUaHUSIMHU, OOyYarolIMiicsl OTBETHII HA BCE KOH-
TPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMH.

He 3aumeno: o0y4aronuiicsi He BBIMOJHUI UM BBHITOJIHUI HEMPABUIBLHO 33JaHUS, OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI C OLIMOKAMU WM HE OTBETUJI Ha KOHKPETHBIE BOIIPOCHI.

7.3 TumnoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0IUMbIe 1JIsl OLeHKHU
3HAHU, YMEHUH, HABBIKOB M (MJI1H) ONBITA AeATEeJIbHOCTH, XapaKTePHU3YIOIIMX ITAIbI
(opMupoBaHus KOMIETEeHIIHI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBIE BONIPOCHI K 3a4eTy (IPOMeKYyTOYHBII KOHTPOJIb)
1. OcHoBHBIC TOHATHUS TEXHUYECKON TEPMOJUHAMUKH, TAPAMETPHI U yPaBHEHUSI COCTOSIHUS,
TEPMOJAMHAMUYECKUN ITPOLIECC.

2. TlepBblii 3aKOH TEPMOJUHAMUKHU U €T0 AHATTUTHYECKHUE BBIPAKEHUSI.

3. Bropoii 3aK0H TepMOIUHAMUKH, SHTpoIUA, T-S-nuarpamma.
Kpyrossie TepMoarHaMuyecKue mpoueccsl (mpsMble 1 0opaTHbie uKIbl). Llukn Kapho.
Tepmuueckuid KI1/] nuxna.
5. TemnoeMKOCTh: onpeaeneHue, Cp U Cy U CBSI3b MEXAY HUMH.
6. BoasHoil map kak pabouee Te10, 3aKOHOMEPHOCTH MapooOpa30BaHUsl.
7. TepmoauHamMHYeCKHE MPOLIECCH UCANIbHBIX a30B.
8
9

&

TepMoanHaMuKa cMeCH UACAIBHBIX Ta30B. BiakHbIl BO3AYX.
OcHOBHBIE 3aKOHOMEPHOCTH TE€UEHHUS ra3a B coriax u auddysopax.

10. JIpoccenupoBaHue Ta30B U MapoB.

11. TepmoanHaMUYECKUI aHATU3 MPOIIECCOB B KOMITPECCOpax.

12. TepmoanHaMUUeCKUe IUKIIBI MOPIIHEBBIX JIBUTaTeNIeld BHYTPEHHETO CrOPaHHUs.

13. TepmoanHaMUYECKHE IIUKIIBI MTAPOTYPOMHHBIX YCTAHOBOK.

14. TepmoaMHaMUYECKUH IIMKJI Ta30TypOMHHON YCTAHOBKHU.

15. Bunael v KonMueCTBEHHBIE XapaKTEPUCTUKH IEpEeHOca Teia, IOHATHE TEIUIOOTIA4YU U
TEIUIONEPEIauH.

16. Tlepenava Temuia TETJIONMPOBOIHOCTHIO: 3aKOH Dypbe, GU3NIECKUl CMBICI KO PUITHEHTA
TEIIONPOBOAHOCTH.

17. KonBektuBHBIN TeiooOMeH: 3akoH HeroToHa-Puxmana, ko3 GUIIMEeHT TEMI00Taa4YH 1
(baxTOpHl, BIUSIONIME HAa €r0 BEINYHHY.

18. TerutoBoii MOTPaHUYHBINA CIIOH M TEPMUIECKAN HAYAITbHBIA yIaCTOK.

19. Bunpl KpurepHUanbHbIX YpaBHEHMH KOHBEKTHBHOI'O TEIIOOOMEHA. Puznueckui
cMbIca kputepueB nonodus Nu, Re, Gr, Pr.

20. Temnootnaya npu KOHACHCAUHN U KUTICHUU.

21. Tlepemaya Teruia W3Ty9eHUEM: OCHOBHBIC TIOHSTHS U OTIpeiesieHus, 3akoH Credana-
bonbumana.

22. Temnonepenaya ¥ METObI €€ MHTCHCUBHUKAIH, (PU3NIESCKHNA CMBICT KO PUIHEHTA TeTl-
JoTIepeIayn.
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23. YpaBHeHHs TEIUIOBOro OajaHca TEIUIOOOMEHHBIX AamapaToB KUIKOCTh-KHIKOCTHY» M
«Tap-KUIKOCTDY.
24. OCHOBBI METOJIMKH pacyueTa TeII00OMEHHBIX amlmmapaToB.
25. TunoBbie KOHCTPYKIIMU TEMJIOOOMEHHBIX aIapaToB.
26. Bunbl u XapaKTepUCTHKU YHEPTETUYECKOTO TOIUTHBA, OCHOBHI TOPEHUSI.
27. OCHOBHBIC KOHCTPYKIIMHU TAPOBBIX U BOJOTPEHHBIX KOTJIOB, HX KJIACCH(HUKAIHS IO MPO-
W3BOJIUTEILHOCTH.
28. KotenbHbIE YCTAHOBKU: KJIACCU(PHUKAIIHS, TPUHIUITHATBHBIC TEXHOJIOTUIECKUE CXEMBI.
29. TemoBoii 6ananc korenbHOro arperara. KITJI korna u KITJ[ TOC.
IIpumepsl NpakTHYeCKUX PadoT (TeKYyIIUil KOHTPOJIb)
IIpakTuyeckas padora Nel «Pacuer NoJUTPONHOrO MPOIECCa UAEATHHOI0 ra3a
Leas padoThi: paccynTaTh MOJUTPOIHBIN MPOIECC UACATBHOTO ra3a C ONPEIeICHUEM
HaYaJIbHBIX U KOHEYHBIX mapameTpos (P, v, T), TeroeMkocTu Cp U Cy, MpoLiecca, BEJIMUUH PAOOThHI
0, TernoTsl (, M3MEHEHHUS: BHYTPEHHEN dHeprun Au , sHTanenuu Ah, surponuu AS. JlanHble
JUTS pacdeTa B3STh U3 Taou. 1
Pacuetsl poBoasTes st 1 kr rasa. [1o pe3yibmamam nocmpoums epaguku npoyeccos 6 p,vo-u T,
S - KOOPOUHAMAX.

HcxonHple faHHBIC K MPaKTHYECKO# padboTe Nol Tabmuua 1

Ne sa- Ta3 Pl’ MIla P2 , MIla n tl* °'c

JaHUus
1 1,0 0,60 12 227
2 1,0 0,65 1,25 207
3 Bozoyx 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 0,65 127 187
7 0,90 0,60 1,33 177
8 o] 0,85 0,55 1,22 167
9 0,80 0,50 1,15 157
10 0,75 0,45 11 147
11 0,10 06 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 14 40
16 0,08 04 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 12 7
22 0,16 0,52 1,15 17
23 Y 0,18 0,50 11 27
24 2 0,20 0,48 1,0 37
25 0,22 0,46 13 47

Hopsinok (MeTOAMKA) BBINOJHEHHUS PacyeToB

1. TemnnoemkocTs nporecca, Kx/(kr-K)

rac k= Cp/ Cy - IOKa3aTeiib aI[I/Ia6aTLI; Cp, Cy - TEIJIOEMKOCTH B IIPOLIECCAX MPH MOCTOSH-

HOM JIaBJICHUH U IOCTOSTHHOM 00beMe COOTBETCTBEHHO, KJIk/(kr-K).

IlocnenHue BEIUYMHBI MOT'yT OBITH OMpCACIICHBI B COOTBETCTBUU C MOJICKYJISIPHO-

(1.1)

KUHETHICCKOMN Teopneﬁ B 3aBUCHUMOCTHU OT aTOMHOCTH I'a3a 110 BEIPAXKCHUAM:

3HauyeHnsI MOJILHBIX TEINIOEMKOCTEN MCp U [\Cy UJICAITBHOTO Ta3a

Co=UCy /1L ;

Cp=HCp /L .

(1.2)

3HavyeHus UCy, U [ICp TPUBEICHBI B Ta0J.2 , a 3Ha4YeHHS | — B [Ipunoxxennn
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ATOMHOCTB UCy ],le , K=c/c
=cp/ Gy
rasa kJIx/(kmoits-K) o (emtomsK)
OnHOaTOMHBIE 12,47 20,78 1,67
JIByxaToMHBbIe 20,78 29,10 1,40
Tpex- u MHOrO-
ATOMHBIC 24,94 33,25 1,33

2. OmpeneneHne TeMIepaTypsl 12 .
JI1st upeanbHOro ra3a CrpaBe/UIMBO CIEAYIOIIEe COOTHOIICHUE MapaMeTPOB:
7 :[& J“ (1.3)
T1 Pl
VYuuteiBas, uto 3HaueHus P2 , P1, T1 3amanbl B UCXOMHBIX JaHHBIX, U3 (1.3) MOXHO
OTPENICTUTh |2 ,IOJICTABIAS 3HAUCHUS TeMIIepaTyphl B rpaaycax K.
3. OmnpeneneHue yneabHBIX 00bEMOB U, MS /KT.

Ucnoinb3ys ypaBaenue coctosinusg Pu=RT, nomyyaem cooTHOmEHUS
L1=RT1/P1; v2=RT2/P>. (1.4)
3HaueHus ra3zoBoi moctossHHOW R mpuBenensl Huxke B [Ipunoxxenuu, nasienus Pru P2
nozacrasisitores B (1.4) B xIla.
4. Y enbHOE KOTUYECTBO TEILIOTHI, KJ[>K/KT
q=Cn(T, -Ty) (1.5)
1. VYnenwvhas pabGota pacimupenus (cxarus), Kx/Kr

=2 1-T) 19)
2. H3meHeHue yaenbHOM BHYTpEeHHEH sHeprun, K/ x/Kr
Au=U, — Uy = ¢ (T2—T1) 1.7
3. H3MeHeHue yaenbHOM SHTANBIHH, KJ[X/KT
Ah=h2—h1=Cp(T2 _Tl) (1.8)
4. W3meHeHue ynenbHoOM sHTponuu, kJx/kr-K
As=s, —s; =C, (n(T2/T1) ~ R tn(P2/P1) (1.9)

Pe3ynbTathl pacyeToB NOJKHEI (¢ nocpewtnocmyio ne Hoee 5%) ynoBIETBOPSTH IIEPBOMY 3a-
KOHY T€PMOJIMHAMUKHU:

q=Au+l (1.11)

ITo pe3ynbraTam nocTpouts rpaduku mpoueccos B P,v- u T, S - koopanHaTax

(6e3 macmraba). 3HaueHus L U R mpuBeneHbI B TPUIIOKEHUH.
2 T
2 1

v s
OcobeHHOCTH pacyeTa YacTHBIX CIy4aeB IMOJUTPOIHOIO Ipolecca (OCHOBHBIX IMpOLEC-
COB) MpUBE/ICHHI B Ta01.3.

PacueTr TepMOIMHaMHUYECKUX MPOLIECCOB MICATBHOTO ra3a Tabnuna 3
H3oxopa H3zobapa H3orepma Anmabara

Ilokazarenu  mo- o 0 1 K

JIUTPOIIBI

CBs3b MEXTy Ta- P T ° T ° K K
pameTpamu £=?2 72:?2 P2 _v1 pz_[l,lJ ‘[TZJH
p1 1 1 1 PL V2 P v T
Ch Cy Cp 0 0

12



cy=(To-T7) =
=Au — Ah
p(v2 —v1) = v, R
L 0 RTIn— — (M -T
“R(Ty-Ty) v1 (112
uz—-up = uz—-uj= Uz —ujp=
Au 0
=cy(T2-T1) | =cy(T2-Th) =cy(T2-T1)
ha—hy= ha—hy= ha—h1=
Ah _ _ 0 _
=cp(T2-T) | =cp(T2-T) =cp(T2-T)
T.
¢, In= cpln—2 Rln-2 0
AS h h Y1
c n_klng— c lnp—2+R1n2— c lnE—Rlnp—2
“n—1 Tl_ i P1 Vl_ r T P1
MomnekynspHas Macca | U ra3oBasi IOCTOsSIHHAs R J1s pa3iMyHbIX ra30B [puaoxenne
Ta3er Bozmyx )} CO; H»
L, KT/KMOJIb 28,97 32,0 28,01 44,01 2,016
R, xJIx/kr K 0,287 0,260 0,297 0,189 4,124
R, I/ kr-K 287 260 189 4124

Bonpocskl, BBIHOCHMbIE HA ONPOC M0 TeEMe MPAKTHYECKOI PadoThI:

oukrwdE

IIpakTnyeckas padora Ne2

Jl1s KakuX MpoLeccoB MOJIUTPOIHBIN Mpoliecc nMeeT 0000111ato1Iee 3HaYeHE ?

Yemy paBHa IUIOLIA/lb O] KPUBOH MOJUTPOIHOTO MpoLecca B p-v Auarpamme ?

Uemy paBHa Iuioniaib MoJ KpUBOM MOJIUTPONHOrO nponecca B T-s auarpamme ?

B 1ueM cMbICi IpOBEpKH MPABUIBHOCTH PACYETOB 110 MIEPBOMY 3aKOHY TEPMOJAUHAMUKY ?
Jlnana3oH 3Hau€HUN MOKa3aTess NOJUTPOIBI 7
KakoB nnana3oH 3HaueHUH oKa3aTelis HOAUTPOIBI AJIsl peaJIbHBIX MPOLIECCOB ?

«PacyeT TenJI00TAa494 NMPH CBOOOTHOM JIBUKEHUH KUTKOCTH

Henp pabGorTbl: omnpeaenuTh TEIUIOBOM IOTOK OT HEM30JUMPOBAHHOIO TpPyOOIpoBOAa
HapYXHbIM AuameTpoM d u JauHOM L K okpyskaromemy Bo3ayxy. Temmeparypa CTeHKH — lc, TeM-
neparypa Bo3ayxa — tx. JlaHHbIC U1 pacueTa B3sTh U3 TaOIHIIB 1.

VicxonHble JaHHBIE K NPaKTHYEeCKOH paboTe Ne2 Tabnuua 1
Ne /i1 BapuaH- d, Mmm L, m t, °C tx, °C Pacnosioxenue Tpy-

Ta OompoBoaa

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 BeprukanbpHoe

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

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 T'opuzonranbHOE

19 290 37 300 0

20 300 12 320 18

21 320 17 210 20

22 340 38 230 22

23 360 22 165 24

24 380 24 145 26
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25 400 16 125 28
26 420 11 350 4
27 440 21 370 10

CBobOosHOE IBIKEHUE (€CTECTBEHHAs KOHBEKIMsS) OOYCIOBICHO PAa3HOCTHIO IUIOTHOCTEH
HArpeThIX M XOJIOAHBIX YacTHull )kuaKkocTd. OHO XapakTepusyercs uncioM ['pacroda
Gra=g - B (Tc—Tx) - L3N, (2.1)
rae g = 9,81M/c? — yCKOPEHHE CHITBI TSKECTH;
P — k03 HLECHT 00BEMHOrO PACIIMPCHNUS (115 Ta30B 3 — 1 ), 1.
Tw K’
Te u Tx — TeMIiepaTypbl HarpeToil MOBEPXHOCTH M HEMOJABMYKHOM KMJIKOCTH BJAIM OT IO-
BEPXHOCTH COOTBETCTBEHHO, K;
{ - XxapakTepHBIi pa3Mep, M: U1 BEPTUKAIBHOTO PACIOI0KECHUS
noBepxuocreit { = L(mmHna), s ropusonTansHoro - £ = d (nuamerp);
Vi — KO3(HUITMEHT KUHEMATHUECKOH BA3KOCTH KUIKOCTH, M2/C.
3a onpeensoIly0 TeMIIepaTypy NpUHATa TeMIIepaTypa KUAKOCTA BIAJIM OT HarpeTou mo-
BEPXHOCTH.
CB0OOHOE NBHXKEHUE KHUJIKOCTH y BEPTUKAIBHBIX MMOBEPXHOCTEH (IIACTUHBI, TPYOBI) MO-
XKeT ObITh JJAMHHAPHBIM WM TypOyJIEHTHBIM. XapakTep IBHKCHHUS ONpeAesieT MEXaHU3M TerlIo-
oOMeHa, MO3TOMY MOJYYECHBI PA3IMYHbIE KPUTEPUAIbHBIC 3aBUCUMOCTH IS pacueTa CpeAHUX KO-
3¢ (PUIMEHTOB TEMI00TAAYH BAOIb IOBEPXHOCTH.
Jlns namunapHOro aBmKeHus KuAKocTH (10° < Gry - Pry < 10°)

NU = 0,76(Gry - Pryc) 228 (22%10,25 2.2)
Prer
rae Prx u Pri —uucna [Ipanatis, onpeaensemMbpie B TAOIHUIIE IS KUJIKOCTH
( mpUIIOKEHKE) MO TeMIIepaTypam KHUIKOCTH U CTEHKH COOTBETCTBEHHO;
Jlns TypOynenTHOro ABMKeHNs KUAKOCTH (Gl - Pry > 10°)
NUye =0,15(Gry - Pry) 033 (210,25 (2.3)

P CT
Cpennane k03 PUIMEHTHI TETUIOOTA4N ITPU CBOOOTHOM JIBHIKEHUH KHUJIKOCTH OKOJIO TOPH-
30HTATBHBIX TPYO OMPENEAIOTCS MO CIEeIYIOIIel 3aBUCIMOCTH :

NU . = 0,5(Gry - Pr, ) %25 (21 10,25
Pror

B dopmynax (2.2) - (2.4) 3a onpenensioulyo TeMIeparypy IpuHsATa TeMIeparypa KuaKo-
cTH (KarenbHOM KUAKOCTH WIH ra3a) BAAIU OT MOBEPXHOCTH, 332 ONPEICTSIONINM pa3Mep — BBICO-
Ta IOBEPXHOCTH B (2.2) u (2.3) u quametp TpyOs! B (2.4).

Cpenawuii Kod¢dunuenT Termmooraaqn o, Br/(m? K) onpenensercs no unciy HyccenbTa:

a = (Nux “Ax) /€ (2.5)

[TprMeHUTETHHO K TEIUIOOT/Aa4Ye K BO3AYXY 3HAUEHUS €r0 HEBEIHKH M COCTABIISIIOT BEJINYH-
"y o = 5-10 Br/(M?-K).

TeroBoi MOTOK B MpoIlecce TEIUIOOTAaYr HAXOAUTCS 10 ypaBHeHHIO HptoroHa — Puxma-

(2.4)

Ha!
Q=oa" F(Tc- Tx), Br,
rie F=ndL - mromaas moBEpXHOCTH TEIIIOO0OMEHA, M.
Pertrenue 3amaun 3aKiI04acTCs B BBIMOJHEHHUH pacyeToB mo Gopmynam (2.1) -(2.6) ¢ 00s-
3aTeNbHBIM HAUMEHOBAHUEM BXOJANINX B (DOPMYITY BETMUUH U UX Pa3MEPHOCTEH.

(2.6)

duznyeckue CBOWCTBA Cyxoro Bo3ayxa npu P= 760 Mm.pT.cT. [Ipunoxenne
t, °C 1102, v-10°, Pr t, °C 1107, v-108, Pr
Bt/(m-K) m%/c Bt1/(Mm-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
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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

Bonpochl, BBIHOCHMBIE HA ONPOC 10 TeMe NPAKTHYECKOH padoThbI:
1. Yto Ha3bIBaeTCA MPOLECCOM TEIUIOOTAaYH ? ......

3. [IprunHBI BOBHUKHOBEHHS CBOOOTHON KOHBEKITHH ?
4. Kakoit kputepuil onpeaesnsieT ”HTEHCUBHOCTD JIBUKECHHUS CPEbl IIPH CBOOOAHOI KOHBEKIUH ?
5. Kak yBenMUYUTh HHTEHCUBHOCTD JABHKEHHSI CPeIbl IPU CBOOOJHON KOHBEKLIUU ?
IIpumep 1adopaTopHblii padoT (TeKyLHii KOHTPOJIb)
«HccnenoBanue TEIIOOTAAYY NIPH IBUKEHUH JKUAKOCTH B ITy4Ke TPYO»
Hesas padoThl: 1. DKCIEpUMEHTAIBHO UCCIEI0BATh 3aBUCUMOCTH KOA(PPHUIIMEHTA TEII00T-
Jlauu ¥ THJIPABIMYECKOT0 CONPOTUBIICHUS IIyUKa TPYO OT CKOPOCTH JABMKEHUS TEIIIOHOCUTEIIS.
2. CpaBHUTbH OIBITHBIE JAHHBIE C PACUETHBIMHU.
7.4 Coomeemcmeue wiKauvl OUEHOK U YPOGHEI ChOpMUPOGAHHBIX KOMNEMeHY UL

YpoBeHs chop-
MUPOBaHHBIX OrneHka Ilosicuenus
KOMIIETEHITUI
OO0yJaromuiicss JeMOHCTPUPYET MOTHOE MMOHUMaHUe TTPOOIEMbI, YMEHHE CUCTeMAaTH-
3UpOBaTh, CTPYKTYPHUPOBaTh W apryMEHTHPOBATh MaTepuaji, 0OOCHOBHIBATh CBOIO
TOYKY 3peHus. OOydaronuiics CrocoOCH CaMOCTOSATEIILHO MPOBOAMTH PACUYETH U
. 9KCIICPUMEHTHI 110 3aJlaHHBIM METOJIMKaM ¢ 00pa0OTKON W aHAIM30M HX Pe3yiibTa-
Bricokuii 3aureHo

TOB, COCTABJISITh OTYETHI MO BBHIMOJIHEHHOW paboTe W MOJArOTABIUBATH JIAHHBIC IS
pa3paboTKN Hay4yHBIX 0030pOB M MYyOJUKAIHIi; y4acTBOBAThH BO BHEAPCHHU PE3YJIb-
TATOB MCCIEAOBaHUN U Pa3pa0dOTOK B 00JACTH TEINIOOOMEHA, TEIUIOCHAOKCHUS U
SHEProcOepeKEeHNSI.

OO0yJaromuiicss IEMOHCTPUPYET YaCTHYHOE MTOHUMaHUe MPOOIIEMbl, HEKOTOPHIE 3Ha-
HUSl U TPAKTUYCCKHE HABBIKM MO JuciUIuinHe. OOyYaroIuiicss CloCOOCH y4acTBO-
BaTh B MPOBCACHUHN PACYCTOB U SKCICPHUMCHTOB IO 3aJJaHHBIM METOAUKAM C o6pa-
ba3zoBerit 3aureHo | OOTKOH M aHAJIM30M MX PE3yNIBTATOB, COCTABIATH OTUETHI IO BBEITIOTHEHHOHN padoTe U
MOJrOTaBIMBATh JTAHHBIE JJIS Pa3pabOTKH HAYYHBIX 0030pOB M MyOJNUKAIMN; y4acT-
BOBaTh BO BHEAPEHHUHU PE3yJbTATOB MCCIEIOBAHUN U pa3pabOTOK B 00JacTH TEILIO-
oOMeHa, TeTIOCHA0XEeHHSI U SJHEPTOCOepeIKEeHUSI.

OOyyJaromuiicss TEMOHCTPUPYET YaCTHYHOE TOHWMaHHE MPOOJIEMBI, OTPHIBOYHBIE
3HAHUSA W HABBIKK 1O jauciuiuinHe. OOydYaromuiicss crocoOeH IMoJ PYyKOBOACTBOM
JIeNIaTh PacyeThl U MPOBOIUTH IKCIICPUMEHTHI 110 3aJlaHHBIM METOAMKAM ¢ 00paboT-
[Hoporossrit 3adTeHo | KO M aHAM30M MX Pe3yJbTaToOB, MOJl PYKOBOJICTBOM COCTABJIATH OTYETHI 110 BBITIOJ-
HEHHOU paboTe M MOJArOTaBIIMBATH JaHHBIC IJI Pa3pabOTKH HAay4YHBIX O030pPOB U
nmyOJIMKaI¥ii; y4acTBOBAaTh BO BHEJPEHUHU Pe3yJIbTaTOB MCCIICIOBAHMIA M Pa3pad0TOK
B 00J1aCTH TETITIOOOMEHA, TeTIJIOCHAOKEHUS ¥ SHEPTOCOEPEKESHHSL.

OOyuaromuiicsi 1eMOHCTPUPYET OTCYTCTBHE CHCTEMAaTHUECKHMX 3HAHMM U HABBIKOB
no aucuuruinae. OHAKO HEKOTOphIE 3J€MEHTapHbIE 3HAHUS MO0 OCHOBHBIM BOIIPO-
caM H3ydaeMol IUCHHUIUIMHBI MpHUCYTCTBYIOT. OOydaromuiics He JIeMOHCTPHUPYET
He sa- CHOCOOHOCTh IMPOBOANUTE PacyeThl M SKCHEPUMEHTHI 10 33JaHHBIM METOAHMKAM C 00-
Husknit paboTKOI 1 aHATM30M HX PEe3yIbTaTOB, COCTABISATH OTYETHI IO BHIMOJHEHHOW padoTe
R MOJIrOTaBIMBATh JIAHHBIEC JJIS Pa3paOOTKH HAYYHBIX 0030pOB M MyOJHKAIMH; HE
JEMOHCTPHUPYET CHOCOOHOCTH COCTaBJISITh OTYETHI MO BBHINOJIHEHHOMY 3a/aHHI0 H
y4acTBOBaTh BO BHEIPEHHH Pe3YyJIbTATOB MCCIEIOBAaHUN M pa3paboToK B obiacTu
Ter1000MeHa, TeINIOCHA0KEHNS U SHEProcOepeKeHusl.

8. MeTtoauueckue yKazaHusi JJisl CAMOCTOSITEIbHOI padoThl 00y4aKOIINXCS
Camocmosmenvhas paboma — TaHupyemas yaeOHasi, yaeOHO-UCCIe0BaTeNIbCKast paboTa
CTYJICHTOB, BBITIOJIHSIEMas BO BHEAYTUTOPHOE (ayAUTOPHOE) BpeMsl TIO 3aJaHHI0 U MPU METOIUYE-
CKOM PYKOBOJICTBE TIpernojaBareisi, Ho 0e3 ero HeNmoCPEICTBEHHOTO yJacTHs (IIPH YaCTUIHOM
HEMOCPEJICTBEHHOM yUacCTUU MpernoaBaTelis, OCTaBIISIONIEM BEIYIIYIO POJb B KOHTpoIIE 3a pabo-
TOW CTYJICHTOB).
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CamocrosTenbHas paboTa CTYACHTOB B By3€ SIBJISIETCS] BaXKHBIM BHJIOM UX Y4eOHOH U Hayd-
HOI nesitenbHOCTH. CaMOCTOsITeNIbHAS paboTa UTpaeT 3HAYUTEIBHYIO POJIb B PEHTHHTOBOM TEXHO-
jgoruu ooydeHus. ['ocy1apcTBEHHBIM CTaHAAPTOM IpelycMaTpuBaeTcs, Kak mpasuiio, 50% yacoB
U3 o0Iel TPYJOEMKOCTH TUCIHUIUIMHBI Ha CAMOCTOATEIbHYI0 paboTy oOydaromuxcs. B cBs3u ¢
3TUM, OOy4YeHHE B By3€ BKJIIOYAET B ceOs JBE, MPAKTHUYECKH OJMHAKOBBIC MO 00BEMY M B3aUMO-
BJIMSHUIO YacTH — Ipolecca o0ydeHus u mpouecca camooOydenus. [lostomy camocrositenbHas
paboTa jgoimKHa cTaThbd(PEKTUBHOM U IeJIeHATPABICHHON paboTOH CTYJICHTOB.

Dopmbl camocmoamenvHol pabomul CTYACHTOB pa3Ho0Opa3Hbl. OHM BKIIIOYAIOT B ceOs:

- U3y4eHHE U CHCTEeMAaTH3alui0 O(UIIMAIBHBIX TOCYIapCTBEHHBIX TOKYMEHTOB: 3a-
KOHOB, IIOCTAHOBJICHHUH, YKa30B, HOPMAaTHUBHO-MHCTPYKLMOHHBIX M CIIPABOYHBIX MAaTEpHAJIOB C
UCIOJIb30BaHUEM HH(OpMaIMOHHO-IOUCKOBBIX cucteM «KoncynbTant Ilmoc», «l"apanT», rio-
OanbHOI cetu «MHTEpHETY;

- U3ydeHue yueOHOM, HayYHO! U METOJIMYECKON JIUTEPATypbl, MATEPUAIIOB ITEPHOIU-
YECKUX M3/IaHUH C TPUBIICYCHUEM ICKTPOHHBIX CPEACTB OQUIINATHHON, CTATUCTHIECKON, TIEPHO-
JTUYECKON ¥ HAyYHOU MH(POpPMAIIHH;

- ydacTtue B pabote KoH(pepeHINi, KOMIUIEKCHBIX HAYYHBIX UCCIICOBAHHUSIX.

B npouecce nzydenus quciuminHel « TemnoTexHuka» o0ydarouuMUcs 0CHO8HbIMU GUOAMU
camocmosamenbHou pabomul IBISIOTCS:

- MMOoArOTOBKA K ayAUTOPHBIM 3aHATUAM (JICKIII/ISIM, MMPAKTUYCCKUM 3aH$ITI/I$IM) U BbI-
MMOJIHCHUEC COOTBETCTBYIOIINUX 3a,[[aHPII>’I;

- CaMOCTOATCIIbHaA pa60Ta Haa OTACIbHBIMHU TEMaMU yT-Ie6HOI71 JUCHUIIIIMHBI B COOT-
BETCTBHUHU C y‘Ie6HO-T€MaTI/I'~I€CKI/IM IJIAHOM,

- IMOAr0TOBKA K 3allIUTC IIPAKTUYCCKHUX U J'Ia60paTOpHBIX BaHHTHﬁ;
- IMOATOTOBKA K 3a4CTYy.

9. IlepeueHb HHGPOPMAMUOHHBIX TEXHOJIOTHIl, HCIIOJIB3YEMBIX MPH OCYIIECTBJIEHHH 00pa-
30BaTeJIbHOIO MPoIecca Mo AUCHUIIINHE

[Mpumenenne nUGPOBBIX TEXHOJIOTHH B paMKax IPENOIaBaHus JTUCHUILUIUHBI TPEIOCTaB-
JSIeT paCIIMPEHHBIE BO3MOKHOCTH 10 OPTraHU3allMK YYEOHBIX 3aHATUI B YCIOBUAX IM(POBU3ALNT
00pa3oBaHus ¥ MO3BOJISIET CHOPMUPOBATH Y O0YUAIOIINXCS HABBIKU MIPUMEHEHHS HU(PPOBBIX cep-
BUCOB M MHCTPYMEHTOB B ITOBCEHEBHOM JKU3HH U MPO(ECCHOHAIBEHOMN JIESTETbHOCTH.

JInst peanu3anuy 3TOM LeNIM B paMKax M3YYSHHs JAUCIMIUIMHBI MOTYT MPUMEHSTHCS Clie-
JyIomue nuppoBble HHCTPYMEHTHI H CEPBHCHI:

- 0111 KOMMYHUKAUUU C 00YUaAOWUMUCA:

Cepuic WEEEK (https://weeek.net/ru) — cepBuc uisi KOMMYHHKAIIUH, PACIIPOCTPAHSIETCS
10 JIMLIEH3UH trialware;

YouGile (https://ru.yougile.com/) — cucrema ynpaBieHHs] TPOSKTAMHU U OOIICHMUS, TIAHHU-
POBILMK 33/1a4, paCIPOCTPaHAETCs 1O JUIEH3UH trialware;

Coepym (https://sferum.ru/?p=start) — meccenmxep, pacnpocTpaHseTcs IO JHICH3UH
FreeWare;

VK Meccenmxep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) —
MECCEH]IKED, pacpocTpaHsiercs 1o junen3nn FreeWare;

- 07151 NIAQHUPOGAHUA AYOUMOPHBIX U GHEAYOUMOPHBIX MEPONPUAMUIL:

Pruffme — cucrema i opraHu3anyy KOJUICKTHBHOW pabOThI U OHJIAWH-BCTPEY, PACIpo-
CTpaHseTCs 1O TPOIPUETAPHON JTHIICH3HH;

Mirapolis — cuctema 1j1s1 OpraHU3anuu KOJUIEKTUBHON pabOThl M OHJIAWH-BCTPEY, pacipo-
CTpaHseTCs 1O TMPOIPUETAPHON JTHIICH3HH;

Webinar (https://webinar.ru/) — mnardopma 11 BeOMHAPOB, 00yUSHHS, PACTIPOCTPAHICTCS
10 JIULEH3UH trialware;

Anpexc.Tenemocrt (https://telemost.yandex.ru/ ) — cepBHC a1 BUIACO3BOHKOB, PaCIpoCTpa-
HseTcs o auueHsuu ShareWare;

- 014 CO6MECMNO020 UCNOJIb306AHUA (PAilN08:
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Sunexc.Jlokyments (https://docs.yandex.ru/) — mHCTpyMEHT JUIsi CO3JaHUSI U COBMECTHOTO
HCIIOJIb30BaHUs JOKYMEHTOB, paclpocTpaHseTcs 1o JIMLeH3uH trialware;

SAnpexc./luck — cepBuC ISl XpaHEHHS] © COBMECTHOTO HCIIOJIB30BaHMsI JTOKYMEHTOB, pac-
MPOCTPaHSETCs MO JUICH3UU trialware.

JlJis yCTIeITHOTO OBNAJACHHSI JUCIMILTMHON MCIIONB3YIOTCS CIIEIYIONINE NHPOPMAITUOHHEBIE
TEXHOJIOTHH O0YUYECHHUS.

IIpu npoBeneHUN NEKUMA U 3aHATUM CEMUHAPCKOIO THUIIA UCIOJIB3YIOTCS IIPE3CHTALUN B
nporpamme MSOffice (PowerPoint), ocymiecTBisieTcss BbIXOJ Ha MPOGECCHOHAIBHBIC CAMTHI,
UCTIOJNIBL3YIOTCSI BUACOMATEPHAIBI PA3IMYHBIX HHTEPHET-PECYPCOB.

JUJig IUCTaHIIMOHHOMN MOAJEP)KKU AUCUUIUIMHBI UCIIOJIb3YETCsl CUCTEMa yIpaBieHus oopa-
30Bare’IbHBIM KOHTeHTOM Moodle. J{ns paboTel B JaHHOM crcTeMe Bce 00ydaronuecs: Ha IepBOM
Kypce MOJIy4aloT MHIMBHIyallbHbIE JIOTUH U MapoJb Ui BXOJa B CUCTEMY, B KOTOPOH pa3Menia-
IOTCS: TIpOTpamMMa JAUCIHUILTUHBI, MaTEPHAIIBI JIJIsl ISKIIMOHHBIX U WHBIX BHUJIOB 3aHITHIA , 3aaHMUS,
KOHTPOJIbHBIE BOIIPOCHI.

B npomiecce n3ydeHus TUCIUTUITMHBI Y4€OHBIMU TENISIMU SIBJISTFOTCS TIEPBUYHOE BOCTIPUSTHE
yueOHOI HH(OpMAINK, €€ YCBOCHHE, 3allOMUHAHUE, a TAKKE CTPYKTYPHUPOBAHUE MOTYyYECHHBIX
3HAHWHA W Pa3BUTHE WHTCIUICKTYAIBHBIX YMEHUW, OPUEHTHUPOBAHHBIX HA CIOCOOBI JIEATEIHHOCTH
PENpOAYKTUBHOTO xapaktepa. [locpeacTBOM HCMONBb30BaHHUS ATHX HWHTEIEKTYalbHBIX YMEHUM
JOCTUTAIOTCSl y3HABaHWE paHEe YCBOCHHOIO MaTepHalla B HOBBIX CHTYaIUsX, NPUMEHEHUE
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

JIJIs TOCTHYKEHUS ATHX IEJIeH HCIIOJIB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIC HHPOPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYUEHHUS C YYETOM Pa3IMYHOTO COYeTaHHs MacCHBHBIX (opm (JIek-
1IMs, KOHCYJIbTAIUS, CAMOCTOATENIbHASI paboTa) U PernpoOayKTUBHBIX METOJOB 00yueHHUs (IIOBECT-
BOBATEJIbHOE U3JIOKEHUE Y4eOHOW mH(pOopMaluu, 00bICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHUE)
U TIPAKTHYECKUX METOAOB 00y4YeHHS (BBIOTHEHHUE PAKTUIECKUX padoT).

YHuBepcuter obecreyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIEH3MOHHOTO MPOTrPaMMHOIO
obecrnieueHus:

— omneparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 689759257Z7E1309. Cpok: 6eccpouHo;

- onepannonHas cuctema Astra Linux Special Edition. Jloroop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpox: GeccpoyHo;

— makeT npukiaanabix mporpamm Office Professional Plus 2010, License 49013351 VTJITY
Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpodHo;

— maker nOpukiagHelx — nporpamMM  P7-Ocdwuc.  Ilpodeccuonanbhbiii.  JloroBop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpoyHo;

— a”THBHpYCHas mporpamma Kaspersky Endpoint Security mns O6usHeca- CraHmapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparimonHas cucreMa Windows Server. KoHTpakT Ha yciyru 1o mpeIoCTaBICHUIO JIH-
[EH3UI Ha MPaBO MCIONB30BaTh KOMIblOTepHOE obOecneuenue Ne 067/9A ot 07.12.2020 ropa.
Cpoxk GeccpouHo;

— cucremMa BuneokoHpepeHnicss3u Mirapolis. JloroBop Ne57/03/23-K/0148/23-ET1-223-03
ot 13.03.2023. Cpox: ¢ 13.03.2023 mo 13.03.2024;

— cucteMa BuaeokoHpepentcss3u [Ipyhdmu. JJoroBop Ne 2576620 -1/ 0147 / 23-EI1-223-
03 ot 15.03.2023. Cpok: ¢ 15.03.2023 mo 15.03.2024;

— cucreMa yrpasieHus ooyuenueM LMS Moodle — mporpamMMHoe obecrieueHue ¢ OTKpHI-
TBIM KOJI0M, pactipoctpansiercs no juuen3uu GNU Public License (rus);

— Opayzep Yandex (https://yandex.ru/promo/browser/) — nporpammHoe obecrieueHue pac-
MIPOCTPAHAETCS 110 MTPOCTOH (HEUCKITIOUNTEIHHOM ) TUIICH3UH;

- MHTETpUpOBaHHas cpena st pa3padorku Visual Studio. KoHTpakT Ha yciyru mo npenuo-
CTaBJICHUIO JIMIIEH3UI Ha MpaBO HCIOJb30BaTh KOMIbIOTepHOe obecrneueHue Ne 067/9A ot
07.12.2020 roma. Cpok 6eccpouHo.
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10. Onucanue MaTepUATbHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOIi 1JIs1 OCylleCTBIeHUsI 00pa-
30BaTeJbLHOI0 Mpolecca Mo JMCHUIINHe
Peanuzanust yueOHOro mporecca OCyIIECTBISIETCS B CHEIHATbHBIX yYEOHBIX ayIUTOPUSX
YHHUBEpPCUTETA I MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA, 3aHATHI CEeMHUHAPCKOTO TUIIA, FPYII-
NOBBIX U MHIUBUAYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS ¥ MPOMEXKYTOUHOH aTTeCTaIlUH.
Bce aynuTopuu yKOMIUIEKTOBAHBI CIIEUATHU3UPOBAHHON MEOENbl0 U TEXHUYECKUMH CPEeICTBAMU
0o0ydeHUsI, CIyKalllUMH JUISl TIpeAcTaBieHusl yaeOHoi mHpopmanmu Oonbiioi ayauropun. [Ipu
HEOOXOUMOCTH O0yYaromMMcsl MpeaaraloTcs HaOOpbl JEMOHCTPALIMOHHOTO O0OpYHOBaHUS U
yueOHO-HaTTIAAHBIX TOCOOMH, 0OecneunBarone TeMaTHIECKUE HILTIOCTPALINH.
CamocTtosTenbHas paboTa 00y4yaronuxcs BBITOJHSAETCS B CIELMATU3UPOBAHHON ayauTO-
puH, KOTOpast 000pyoBaHa y4eOHON MeOebIo, KOMITBIOTEPHON TEXHUKOW ¢ BOZMOXKHOCTBIO TTO/I-
KIoueHus Kk cetn "HMHTepHeT" W oOecmedeHHeM J0CTyla B JJIGKTPOHHYIO HH(GOPMAIIMOHHO-

obpazoBarenbhyto cpeny YIJITY.
Ectb nmomernienue uis XpaHeHUs! U POQPHIAKTHUECKOT0 00CITy>)KUBaHUS YUeOHOTO 000py-

IOBaHUSI.

Tpebosanus Kk ayoumopuam

HanmeHoBaHuHe ClIelMAJIb-
HBIX IIOMEIeHNH B MmoMeIle-
HUH 1JIs1 CAMOCTOSTEIbLHOM
padoThI

OCHAIIIEHHOCTH CIIEIHAJLHBIX ITIOMEIeHNH 1 MOMEIeHNH IJ15
CaMoOCTOSITeIbHOM PadoThl

[Tomermienue u1st AEKIMOHHBIX,
IIPAKTUYECKUX 3aHATUH, J1a0o-
paToOpHBIX paboT, FPYNIIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJIbTA-
LUH, TEKYIIEH U MIPOMEXKYTOU-
HOM aTTeCTalUH.

[lepenocHast MyIbTUMEIUIHAS YCTAHOBKA (ITPOEKTOP, IKPaH, HOYT-
OyK). KOMIUIEKT 3JIeKTPOHHBIX YUeOHO-HATISIHBIX MaTEPHAIOB
(npe3eHTanuii) Ha (aem-HOCUTENAX, 00eCIeUNBAIOIINX TeEMaTHye-
CKHE HILTIOCTpanuu. YdyeOHas mebens. OnpeneneHue nmokasareinei
agnabatsl «K» nist Bo3nyxa ¢ usmepenueM no nuarpamme. CTeHn
ompeeeHuUs TEIIOTH mapooOpazoBanus Boabl. CTEH]I IO KCCIIe-
JIOBAHUIO MPOIIECCOB BO BJIAXKHOM BO31lyxe. Becwl anamoroseie (Me-
xaHnuyeckue). TepmocTaTuueckuii cymuibHbIN mkad. [leus cy-
mibHasi. MccnenoBanue termooOMeHa mpu ABUKCHUH KUIKOCTH
BHYTpH Tpy0 U kaHanoB. OnpeaeneHus K03PPUIHEeHTa TEIIONpo-
BOJIHOCTH TEIIOM30JISITUOHHBIX MAaTEPHUATIOB U KOA(P(HUIIMEHTA TeTI-
nonepenayu. MccnenoBanue Temnonepeaadu npu cBOOOTHOM JBH-
JKEHUHU KUJKOCTU B HEOTPAHUUYEHHOM MpocTpaHcTBe. Mccnenosa-
HUE TeIUIonepeayu Mpy ABIKEHUU BO3AyXa B myuke TpyO. M3me-
peHre CKOPOCTH U Haropa BO3ayXa.

ITomemenus a1 caMmoCTos -
TeNbHOI paboThI

Cronbl KOMIBIOTEPHBIE, CTYIbS. IlepcoHanbHbIE KOMITBIOTEPHL. BhI-
xoJ1 B IHTepHEeT, B 3JIEKTPOHHYIO HMH(POPMAIIIOHHO-
oOpasoBatenbHyto cpeny YIJITY.

[Tomerenue 1is XpaHeHUs U

POPUIAKTHYECKOTO 00CITY-

YKUBaHHS y4eOHOTO 000py10-
BaHUs

Crennaxu. PaznaTounslili maTepuai.
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