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Conepxanne:

Ilens OCBOSHHS QHCIIHILIHHEIL

Ilepedens mIaHUpPyeMBIX pe3yIbTaTOR 00YIEHHS [0 JUCIHIIIMHE, COOTHE-
CEHHEIX C IUTAHUPYEMBIMH pe3yIbTaTaMU OCBOCHHS 00pa3oBaTeIbHOM mpo-
rpaMMEI

Mecto mucnummmael B cTpykType OITOII MarucTpaTyphr

Ob6reM DHCIMILTHHEL B 329€THBIX SAVHHUIEX C YKa3aHHEM KOJIHYeCTBa aKa-
NEMHYECKHX, BEIIEIEHHEIX HAa KOHTAKTHYIO paboTy 00y9aromuxcs ¢ mpero-
naBsateneM (1o THNaM y9eOHEIX 3aHATHIT) B Ha CAMOCTOSTEIBHYIO paboTy
obydaromuxcs

CoznepxaHue TUCIUIIIHHE]L, CTPYKTYPHPOBAHHOE IO Pa3zeiaM ¢ YKa3aHHeM
OTBEJCHHOTO Ha HUX KOJMYIECTBA aKaJeMHIECKIX JaCOB U THIIOB yIeOHBIX
3aHATHR

Pazpems! MICIAIIIAHEL ¥ TPYXOEMKOCTD II0 THIIAM Y49eOHBIX 3aHATHH U pabo-
THI 00y9aronmxcs (B akaIeMHIECKHX Jacax)

Ouanas popma obyaerus

3aounas hopMa o0ydeHHs

Conepixanue JTHCIMILIHHE], CTPYKTYPHPOBAHHOE II0 pa3zenaM

Copnep:xanue TEKITHOHHBIX 3aHITHEH

Conepxanne 1aopaTOpHBIX 3aHSITAN

Conepxanne IpaKTUIECKAX 3aHATHI

ITepeders yaeOHO-METOAMIECKOTO 0OECTICICHHS UL CAMOCTOATEILHOHM pa-
60TEI 06y9aIONUXCS 110 TUCITHILIHHE

TeMBI KOHTPONBHBIX paboT

TeMBI KypCcOBBIX TPOEKTOB/KYPCOBBIX paboT

Meromaeckue ykazanus A1 00ygaromuXcs 10 OCBOSHHIO JTUCIIAILIHHEI
O6pa3oraTerbHEIE TEXHOIOTHHA

VuaebHO-MeTOARIECKOE H HHDOPMATHOHHOE 00ecIIedeH e AU CITATLIIHEL
ITepedeHb OCHOBHOM | JOIOHUATENEHOM yaeOHOM TuTepaTy phl, He0OX0aH-
MOH JIJIsI OCBOEHHSI JUCITHILIIHEI

[Tepeuens He0OXOOMMOTO JIMIIEH3NOHHOIO B CBOOOJHO pacIpoCTPaHsIEMOro
IIPOrpaMMHOTO 00ECIEYeHHS, B TOM YHCIIE OTE€IECTBEHHOTO IIPOHM3BOICTBA,
HCIIOJIE3YEMOT0 IIPH OCYIIECTBIEHHH 00pa3oBaTelIbHOrO Ipoliecca IO JHC-
IHIUTHHE

[Tepeuens cOBpeMEHHEIX NPO(QECCHOHANTBHEIX 6a3 JaHHBIX H MH(QOPMAIHOH-
HEBIX CIIPABOTHBIX CHCTEM, JOCTYIHEIX O0ydaromuMcs IpH OCBOCHHH IHCIH-
IUIAHEL

Omrcanve MaTepHATEHO-TEXHAIEeCKOl 0as3sl, HeoOX0MuMOH 11 OCYINECTB-
TeHns 00pazoBaTeIFHOIO IPoIecca 0 JUCIUIUINHE

Oco6eHHOCTH OpraHu3anui 00y deH s [0 UCITHILTHHE /171 HHBAIHIOB H JIHI{
C OrpaHHYEHHEIMH BO3MOXKHOCTSMH 30POBES

Crp.
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1. Ileasb ocBOCHHHA THCHHILIHHBI

I{ebI0  OCBOEHHS JHMCIMIUMMHBL «DKCTPEMAalbHBIE YCJIOBHS TEIIOOOMEHA» sBJIACTCA
yriuy6neHre ypOBHs OCBOSHHS KOMIIETEHIMH 00y4arOIIerocs B COOTBETCTBHH C TpeOOBaHUAMH
DezepabHOrO TOCYIApCTBEHHOTO0 0GPa30BaTe/BPHOr0 CTAHAApTa BBICIIETO 00pa3OBaHHS IO
nanpasiennto noaroToska 13.04.01 «TermosHepreTuka U TENIOTEXHEKAY.

2. Ilepedens niiaHUpyeMbIX Pe3yabTaTOB 00y4YeHHs N0 JHCUMIIHHE, COOTHECCH-
HBIX ¢ IVTAHHPYEMBIMH Pe3yJbTATAMH 0CBOEHHA 00pa30BaTebHOH Mporpam-
MBI

B pesymbrare OCBOEHHS MHCIHILIAHBI O0YYarOIIUHCS TOJDKEH OBIANCTh CIEIyHOIHMH
KOMIIETEHITAAMH:

IIK — 2 crioco6eH OCyIECTRIISATh BRIOOP METOJ0B B CHOCO00B 00eCIeUeH A SKOTOTHIe-
CKoit 6e30MmacHOCTH IIPOHU3BOJICTBA,;

IIK — 4 - croco0eH opraHk30BEIBaTE PaboOTHI IO OLEHKE d)PEKTUBHOCTH TEXHOIOTHYIE-
CKHX IIPOIECCOB, HHHOBAI[MOHHEIX TEXHOJOTHYECKHX PHCKOB NPH BHEIPEHHH HOBBIX TEXHOJNO-
THH.

B pesyanTaTe OCBOEHHS NHCHHUILTHHBI 00y4aroImHHCH J0JUKEH OBJIAJETH CJIELYI0-
IIMMH pe3yIbTaTaMH 00y9YeHH s [0 JHCUMILIHHE:

IIK — 2.1 - pa3paboTka B 3KOHOMHYECKOe 0OOCHOBAaHHE IJIAHOB BHEIPCHHS HOBOH TEXHHKH H
TEXHOJIOTHH, 00ECIEeUMBAOIINX MHHUMH3AIMIO BO3ICHCTBHA OpPraHH3allMd Ha OKPYXXarolylo
cpeny;

3HATh:

- METOJ(bI BHEPEHHS HOBOM TEXHHKH M TEXHOJOTHH, 00eCIeunBaOIIe MHHIMH3AIHIO
BO3/Iei{CTBHS OpraHU3aIiy Ha OKPYKAIOIIYIO0 CPey;

yMeTb:

- paspaBaThBaTh W SKOHOMHYECKH 0OOCHOBBIBATH IUIAHB! BHEJPCHUA HOBOH TEXHHKH H
TEXHOJIOTHH, 00CCIEUHBAIOIINX MHHUMH3AIMIO BO3/ICHCTBAS OpPraHM3allMd Ha OKPYXKAOMIyro
cpeny,

HMeTh HABBIKH:

- B pa3pabOTKe W SKOHOMUYECKOM OOOCHOBAHMH ILIAHOB BHEIPEHHs HOBOH TEXHHKH M
TEXHOJIOTAH, 00ECIeUNBAOIIMX MHHAMH3ALHKIO BO3JCHCTBHS OpraHu3allid HA OKpYXKarOIIYIo
cpeny.

IIK-2.2 - npoBeaeHue 0GOCHOBAHHBIX PACUCTOB SKOJIOTHIECKHX PHCKOB C LEJBIO POrHO3UPO-
BaHHS BO3ICHCTBHA X03MMCTREHHON €A TeIEHOCTH OPraHU3aluy Ha OKPYXKAIOIIyIo CPEIy;
3HATh:

- METOIHKY PACIETOB 3KOJOTHYECKUX PUCKOB C IENBIO MPOTHO3MPOBAHMS BO3ICHCTBAA
XO3AHCTBEHHOH J€ATEIPHOCTH OPraHHU3alliy Ha OKPYKaIOIIYIO CPENY;

yMeThb:

- IPOBOJUTE 0GOCHOBAHHEIE PACYETHI SKOJIOTHYECKHX PHCKOB C LEIBI0 IPOTHO3HPOBAHHA
BO3/IEHCTBHS XO3SMHCTBEHHOM JeATEIPHOCTH OPTaHU3aIliK Ha OKPYKAOIIYIO CPENy;

HMETh HABBLIKH:

- TIpOBeJIeHHs] 0GOCHOBAHHBIX PACUETOB SKOTIOTHYECKHX PHCKOB € LEIBI0 IPOTHO3HUpOBa-
HHS BO3/IEHCTBHS XO3MHCTBEHHOM JIeATeTbHOCTH OPraHU3alliH Ha OKPYKAOIyO Cpeay.

IIK - 4.1 - popMHpOBaHHE K KOMIUIEKTAIIK IIOJHOTO pasjena MIPOEKTHOH U pabodeit TOKYMEH-
TALAH 110 TEXHOJIOTHYECKHM PEIIeHUAM 00BEKTOB TEITIO3HEPreTHKH,

3HATh:

- MeTo/Bl (POPMHPOBAHHSA H KOMIUIEKTAIIHH TIOJHONO pasjiena NPOeKTHOH 1 paboueii no-
KYMEHTAI[HH TI0 TEXHOJIOTHYECKHM PEIIEHASM 00BEKTOB TCTLIOSHEPICTHKHA;

yMeThb:



- GOpMHUPOBATE H KOMILIEKTOBATh IOJIHBIA pa3zes MPOeKTHOH u paboueil JOKyMeHTaluu
II0 TEXHOJIOTHIECKUM pEIIeHUSIM 00BEKTOB TEIIIO3HEPT eTHKH;

HMETh HABBIKH:

- opMHEpOBaHUY M KOMIUIEKTALIHH TIOJIHOTO pasjelia MPOoeKTHOM u pabodell ToKyMeHTa-
I[HH 110 TEXHOJOTHYECKHM PEIICHHSIM 00BEKTOB TEIUIO3HEPIeTHKH.
IIK — 4.2 - anami3 3¢ dexTHBHOCTH paboThl MPOEKTHOH TPYIIIEI IO IIPOSKTHPOBAHHIO TEXHOIO-
TMYECKHUX PEeIIeHHH 00BEKTOB TEIIOIHEPTeTHKY;

3HATH!

- MeTonbl aHanu3a 3ddexTuBHOCTH PabOTHl MPOEKTHOH TPYIIIBI IO IIPOSKTHPOBAHHIO
TEXHOJIOTHYECKUX PeIIeHUH 00BEKTOB TEIIO3HEPIETHKH;

yMeTh:

- aHATH3UPOBATEL dPOEKTHBHOCTE PAOOTHl MPOSKTHOH I'PYIIILI IO IPOSKTHPOBAHHIO TEX-
HOJIOTHYECKHX PELICHUH 00BEKTOB TEIIO3HEPIETUKH;

HMETh HABBIKH:

- aHaMH3a 3@ eKTHBHOCTH pabOThl IPOEKTHON IPYIIIE IO IIPOEKTHPOBAHKIO TEXHOJIOTH-
JECKHX pelIeHUH 00BEKTOB TeINIOdHEPTeTHKH

3. Mecro qucnunimHbl B cTpykType OIIOII marucTparypsi

HJucrurmumua B1.B.JIB.05.01 «BDkcTpeManeHele yCIOBUS TEIIOOOMEHay peau3yeTcs B
paMkax brnoka 1 «/lucruniuHb), 9acTd GopMUpyeMod ydacTHHKaMu 00pa3oBaTeSbHEIX OTHO-
OIeHUH (IUCIMITIHHA 10 BEIOOPY).

Jucnuiuaa 6a3upyercs Ha 3HaHUAX OCHOB MaTEMAaTHKH, (GU3UKH, XUMHH.

4. O0beM AANCHHILIAHLI B 3a9eTHHIX eJHHWNAX ¢ YKA3AHHEM KOJIMYECTBAa aKaje-
MHYECKHX YaC0B, BbIJEJCHHBIX HA KOHTAKTHY10 paboTy ofyuarmuxcs ¢ nmpemno-
AaBarejeM (mo THnaM y4eOHBIX 3aHAITHIH) H Ha CAaMOCTOATEILHYI0O padoTy 00y-

HaHOIHXCH

®opma 00ydeHns Qunas 3aounasn
1 2 3
TpyaoeMKoCThL B 3a9€THBIX 3 cemecTp — 2 3.e.; 4 cemecTp—2 3.€.;
eIMHHIAX: BCEro - 2 3.e. Beero - 2 3.e.

Jexiuu (JI)

3 cemecTp — 14 yacos;
Bcero - 14 yacos

4 cemectp — 4 vaca;
Beero - 4 qaca

Jla6oparopHusle 3anATHA (JI3)

YueOHBIM HAGHOM
He npedycmompeHbl

YueOHbIM HAAHOM
He npedycmMompensl

Ilpaxruyeckue 3ausaTus (113)

3 cemectp — 14 4acos;
Bcero - 14 gyacor

4 cemectp — 4 yaca;
Bcero - 4 yaca

Camocroarensnas pabora (CP)

3 cemectp — 44 yaca;
Bcero - 44 yaca

4 cemectp — 64 uHaca;
Bcero — 64 uaca

@opMa TeKylero KOHTPoIs:

KontponeHas paora Nel

yHebHbIM HAAHOM
He npedycmMompesl

VueOHbIM NIAHOM
He npedycMompensl

@opMa NpOMEKYTOUHOH ATTeCTAHH:

DK3aMEeHBI yHeOHbIM NIaHOM YUeOHBIM NAAHOM
He npedycMompensl He npedycMompensl
3ayer 3 cemecTp 4 cemecTp

3ayeT ¢ OLICHKOH

YuebHbIM HAAHOM

yueOHbIM NIAHOM




He npedycmMompensl

He npedycmompensl

Kypcopas pabora

yuebuviM niaHom
He npedycmMompersl

YueOHbIM NAaHOM
He npedycMompensl

Kypcogoii ipoekr

YuebHvIM NIGHOM
He npedycmMompensl

YuebHbIM RNAHOM
He npedycmompensl
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5.2. Cogep:xanne THCOHIIHEEI, CTPYKTYPHPOBAHHOE II0 pasjeiaM
5.2.1. CopepxxaHue JIeKOIHOHHBIX 3aHATHH

HaumenoBanne pa3aena
HCIHIJIHH

Pasmen 1. Ternoobmen rpu
KOHIEHCAIIHH

Conepxanne

(OcHOBHEIE MTOHATHA 1 onpeAeneHus. Obmee onucaHKe Ipolecca
KOHIEHCAluy MaTeMaTideckoe oIicanie IUICHOYHOH KOHIEHCAIHH
'VpaBHeHus OaiaHca Macchl ¥ 3HepTHH [10TOKH B IUIEHKE KOHIEHCATa
ITuddepeHnranbHOe ypaBHEHHe packo/a B mwieHke. IIpeneCpexnmo
MaJbie 3G GheKTs YpaBHeHHS SHEPrUH UL IUIeHKH KoHIeHcara Tep-
MHYECKOE COMMPOTHBIICHHE IUIEHKU KoHIeHcaTa OCHOBHBIE AOIMyLie-
H¥sl TEOPHUH TOHKUX IUIEHOK KOHJIeHcaTa, PeXHMBI KOHICHCAIIHH.
[IneHoYHas KOHICHCAIMA HA BEPTHKAIBLHOM NOBEpXHOCTH. IlneHou-
Hasd KOHASHCALS Ha HAKJIOHHBIX H KPHBOIHHEHHBIX [IOBEPXHOCTSX.
KoHmeHcalis OBIDKYILErocs napa

Pasnen 2. Terwroo6MeH mpH
[KMTIEHHUH XHUIKOCTH

(OCHOBHEIE TIOHSTHA U OTIpeJieleHrs. Y CIIOBHA 3apOXKIEHHS TTapOBOH
basel B o6beMe IeperpeTo KUIKOCTH U Ha TBEPIOH ITOBEPXHOCTH.
/TMHAMHKA TapOBBIX [Ty3bIPEKOB IPH KATIeHHH «KpHBas KATICHHA.
M3meHeHue CTPYKTYpHI IByX(ha3Horo MoToKa I10 IJIHHE NaporeHepH-
PYIOIIEro KaHana. Pexumbl kurerust. Mexarusm napoo6pasoBaHis
NpH ITy3BIPEKOBOM. [IIEHOYHOE KHIIEHHe Ha BEPTHKATBHOH noBepX-
HocTH. Kurnense npy BEIHYKASHHOM IBFDKSHHH KHUIKOCTH B TpyOax

Pasmen 3. PaguaroHHeIii
reruroo6MeH SHeprocHab-
DKEHUA

IOCHOBHBIE TIOHATHS ¥ OIIpe/ieNIeHHA. 3aKOHBI TEILIOBOTO M3y SHHA
Teru1006MeH H3TyUYSHHEM MEXIY TelIaMH, pasae/eHHbBIMH [Ipo3pad-
HO# cpenoii. Mamydenne ra3oB. XapakTepUCTHKYA TEIUIOBOTO H3Ty4e-
HUA. 3aKOHBI TEIUIOBOTO HaTydeHud, Terioo6MeH MeXITy TeJlaMH,
pas/ie/IeHHBIME IPO3PAYHOi Cpefiolt. PananioHHbIH Ter0o0MeH B

MOJTYTIPO3PAYHBIX Cpeax

5.2.2. Copnepxanne 1a00paTOPHBIX 3aHATHH

Y4eGHEIM IUIAHOM HE IIPeIyCMOTPEHO

5.2.3. Coaep:xaane NIpaKTHYECKHX 3aHATHH

HanmenoBanue pasiena
AHCOAIIIAHBI

asgen 1. Terwtoo6MeH npu
KOHI€HCAITHH

Copep:xanne

BxomHoe TecTHPOBaHUE 110 JUCLHILIHHE
JluarpaMma BOJSHOrO Iapa. DHTaNbIIMA W SHTpOMHs. BiraxKHIH,
Cyxoii HACHIEHHEIH, meperpeTsiii map. KpurepnHaabHele ypaBHE-
HAS TeroobMeHa [P KOHISHCALMH BOIJHOTO mapa. Pacder Ko-
addunpenTa TeIUIONepeaayd TEILIOIHEPreTHHeCKHX YCTaHOBOK
paboTAIONIAX HA IPHHIMIIAX TEIT000MEeHAa IPH KOHIACHCALHH,

Pazmen 3. PaqualdoHHeIi
Teru10o6MeH SHeprocHab-
CKEHHSA

2 KpuTepHansHble ypaBHEHHS Terioo0MeHa IPH KUIIEHHH JKHUIKO-

asgen 2. Teroo6men nipu | cTi. Pacugt kosdduienTa Teruonepeady TEIUIOIHEPreTHHe-

©HHH KHIKOCTH CKMX YCTAHOBOK palOTAIOMMX Ha NPHHITANAX TEILIO0OMEHa MpH
KWTIEHHH JKHIKOCTEH.

3 Temnoobmen m3mydyenueM. [locTosHHAsA aBCOMOTHO YEPHOTO TENa.

VpaBHeHWe TeIUI000MEHA NPH H3TYYEHHH. DKPaHEL, H HX BIAAHAC
Ha TeruiooO0MeH H3TydeHHeM. KpHTepHaibHOe ypaBHEHHE ITPH H3-

JIYIEHHH.




5.2.4.Ilepeyenn yueOHO-MeTOqUYeCKOro obecrnedeHUs ISl CAMOCTOATE/IbHOH paboThI

00y4YaromuXcs Mo JHCHUILIHHE

Ounas dopma o0ydeHus

YuebHo-
HaumeHnoBaHHe pa3zgena .
Ne JAHCHHITHHBI Coaep:xanne
obecneyeHne
1 2 3 4
1. [TpopaGoTka KOHCIEKTa JIeKIHii
Paznen 1. TermooOmeH npu IToaroroBka K NpakTHYECKOMY 3aHATHIO [1]- [7]
KOHIEHCAHH IMoaroToBka K HMTOrOBOMY TECTHPOBAHHIO ’
ITonroToBKa K 3a4eTy
2. ITpopaboTka KOHCIEKTa JICKIH
Paznen 2. TemnooGmeH nmpu IToarotoBka K MpakTHYECKOMY 3aHATHIO [1]- [8]
KHUTICHHH KUIKOCTH [ToaroToBka K HTOTOBOMY TECTHPOBAHHIO '
[loaroroBka K 3a4eTy
] - TIpopaboTKa KOHCIIEKTA TeKITHH
3 Paznen 3. PanuauuoHHEI bop K
[TonroToBka K NpakTUHECKOMY 3aHATHIO
reruioodMeH 3HeprocHabxe- [1]- [8].
e [ToaroToBKa K MTOTOBOMY TECTHPOBAHHIO
[TonroroBka k 3a4uety
3aounasi popma obyueHus
Yuaebno-
Hanmenosanue pasjesa ————
Ne AMCHHILTHHBI Copep:xanue
obecneueHue
1 2 3 4
1. [TpopabGoTka KOHCTIEKTA JIEKIIMH
Paznien 1. TernmooGmeH npu ITonroroeka K NpakTHYECKOMY 3aHATHIO [1]- [7]
KOHIEHCALIHN IloaroToBka kK MTOrOBOMY TECTHPOBAHHIO '
IToaroToBKa K 3a4eTy
2. ITpopaGoTka KOHCEKTA JIEKLMit
Paznen 2. TennoobmeH mpu IToaroroBka k NpakTHYECKOMY 3aHATHIO [1]- [7]
KUTTEHUH KHIKOCTH IlogrotoBka K MTOrOBOMY TECTHPOBAHHIO i
IToaroToBka k 3a4eTy
3. . ITpopaboTka KOHCIEKTa NeKIMH
IPazmen 3. PanranyoHHBIH pop H
[ToaroroBka Kk NpakTHYECKOMY 3aHATHIO
Tena000MeH SHeprocHabxe- [11- [7].
i IlonroToBKa K HMTOrOBOMY TECTHPOBAHHIO
[loaroroska k 3a4ety

35.2.5.

TeMa KOHTPOJILHOM PaboThI

YueOHBIM IIIIaHOM HE IIPEy CMOTPEHBL.

5.2.6. Tembl KypcoOBbIX IP0EKTOB/ KypcoOBbIX paboT
V4eOHBIM IJIAHOM HE IIPEeLyCMOTPEHEL

6. Mertogudeckue YRKazaHud 0Jd oﬁyqamnmxcsl 110 OCBOCHHH JHCIHIIJIHHBI

Opraﬂuaaunn HJEATEJIbHOCTH CTYACHTA

Jlexnus
B xope NeKUMOHHBIX 3aHATHI HeOOXOIMMO BECTH KOHCTIEKTHpOBaHHe y4yebHoro matepuana, 06-

paiiaTh BHUMaHHE Ha KaTeropuu, GOpMy/IHMPOBKH, PACKPbIBAIOLIHE COACPIKAHHWE TEX HJIH WHBIX SBJIE-
HHI M IPOLIECCOB, HAY4HbIE BLIBOJLI U NpaKTHYeCkHe pekoMeHaauuu. Heobxonumo 3amasats npermnoja-
BATE/IFO YTOYHAIOIIME BOTIPOCHI C LIENBI0 YSICHEHMS TEOPETHUECKUX TTOJIOMKEHHH, pa3peleHds CIIOPHBIX
curyauuil. llenecoobpa3no nopabaTeiBaTh CEBOM KOHCIEKT JISKIIWH, [eNas B HeM COOTBETCTBYIOIIHE 3a-
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TMCH U3 JIATEPaTypPbl, PEKOMEHI0OBAHHOMN [PErIoaBaTeNieM | IPeTyCMOTPEHHOH y4eGHOH IPOrpaMMOK.
IIpakTHYecKoe 3aHATHE

PaboTa ¢ KOHCIIEKTOM JIEKLIMM, IIOI'OTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, MPOCMOTP pe-
KOMeH/IyeMoit muTepaTypbl. Ocoboe BHUMAHHE MPU 3TOM HEOOXOAMMO OOPATHTE Ha COMIEPIKAHHME OCHOBA
HBIX TIOJIOKEHHH U BBIBONIOB, 00BACHEHHE SBICHWH M (GaKTOB, YACHEHHE MPAKTHYECKOTO NMPHIIOKECHHT
paccMaTpPHBASMbIX TEOPETHYECKHX BOIIPOCOB.
CamocTosTesibHAas pabora

CaMmocTosTebHas paboTa CTy/eHTa Hall YCBOGHHeM yueGHOro Marepuana Io y4eQHOH aucuu-
IUTMHE MOJKET BBITIONHATHCS B OMOMHOTEKe YHHBepCHTeTa, yueOHBIX KaOuHeTax, KOMILIOTCPHBIX Kilac-
cax, a TaKKe B OMAIIHMX ycaosusax. ColepikaHHe caMOCTOATEIbHON paboThl CTYACHTA OMPEAEIAeTCA
yueGHOM IPOrpaMMoil AHCLMILTHHE], METOAMYECKUMH MaTepHallaMH, 3a/IaHUAMK 1 yKa3saHUAMHU TPero-
JaBaTens.

CamocTosTensHas paboTa B ay/IMTOPHOE BPEMS MOXKET BKJIHOYATh:

— KOHCIIEKTHpOBaHHeE (COCTAB/ICHHE TE3HCOB) JICKIIHH;

— pelIeHHe 3a71adY;
— paoTy cO CIIpaBOYHOM ¥ METOMIECKOH JIMTEPATYPOH;
— ydacTHe B TECTHPOBaHHH H JIP.

CamocTosTe/bHas paboTa BO BHEAYIHTOPHOE BPEMsI MOXKET COCTOATH 3!

— MOBTOpPEHHE JIEKIIMOHHOI0 MaTepHana,

— MOArOTOBKH K CeMHMHapaMm (IPAKTHIECKHM 3aHATHIM);

— W3yuyeHHd yueOHOH M HAyYHOH JTUTEPATYPEI;

— H3ydYeHWs HOPMATHBHBIX TIPABOBEIX aKTOB (B T.4. B JJIEKTPOHHBIX 6asax JaHHBIX);

— pelieHHs 3a/1aY, BEIJAHHBIX Ha MPAKTHUECKUX 3aHATUIX;

— IIOArOTOBKH K TECTHPOBAHHIO H T.M.;

— BhIZENIeHHe HAHOOIEe CIOKHBIX M TPOGIeMHBIX BOTIPOCOB [0 H3y4aeMOH TeMe, MOTy4eHHe pashiac-
HeHuM U peKOMEH/ALUH 110 IaHHBIM BOTIPOCaM C IpEIoaBaTelsiMy kadenpel Ha UX €KCHE/IEIBHBIX
KOHCY/IbTALIHAX.

— MpOBEJIEHHE CAMOKOHTPONA IyTeM OTBETOB HA BOIpPOCHEI TEKYIIEr0 KOHTPOJIA 3HAHWH, peLIeHHs]
MpeCTaB/IeHHBIX B y4eOHO-METOIMUSCKHX MaTepHaiax xade/Ipsl 3a1a4, TECTOB, HAITACAHHs pedepa-
TOB M 3CCE IO OTACIBHBIM BOPOCaM H3Y4aeMOH TEMBI.

MoaroToBKa K 3a4eTy
IloaroToBKa CTYIEHTOB K 3a4eTy BKJIFOYACT TPH CTaHH:

— caMmoCTOSTeMbHas paboTa B TeueHHe yIeOHOTo CEMECTpa;
— Hemocpe/[CTBEHHAS MOATOTORKA B IHH, NPEAIIECCTBYIOIIHE 3a9€Ty;
— MOATOTOBKA K OTBETY Ha BOIPOCH, COfepiKaIuecs B Guiere.

7. O6pa3oBaTe/bHbIE TEXHOJIOTHH
Tepedenn 06pa30BaTeIbHBIX TEXHONOT M, HCIOMB3YEMBIX IIPH H3Y4ECHHH JACITHIITAHEL
«DKCTpeMallbHEIE YCIOBUS TEINIOOOMEHaY.

TpaguunonHbIe 06pa3oBaTe/bHbIe TEXHOIOTHH

[lepedeHs 06pa3oBaTEIbHBIX TEXHONOTHH, MCIIONB3YEMBIX TIPH H3YICHHN JHUCIIHILIH-
HBI «JKCTpEMAaNbHBIE YCIIOBHS TEIIIO0OMEHa», IIPOBOIATCS ¢ HCIIOIB30BAHNEM TPa/IHIIHOHHBIX
06pa3oBaTeNbHEIX TEXHOIOIHH OPHEHTHPYIOIIHECS Ha OPraHU3aluio 00pa3oBaTenbHOrO Mpo-
1ecca, MPEIIOJATraroNTyi0 IPAMYIO TPAHCI/IAUMIO 3HAHUHA OT MPENoAaBaTe/d K CTyICHTY (pe-
MMYIIECTBEHHO HA OCHOBE OOBACHHTENBHO-HUIIOCTPATHBHEIX METOLOB obyuenust), ydeOHas
NeSTeNpHOCTh CTY/IEHTa HOCHT B TaKMX YCIIOBHSX, KaK IPaBMIIo, PEIPOYKTHBHEIM XapakTep.
®opMBbl y4eOHBIX 3aHATHH C HCIOJIB30BaHHEM TPATUIMOHHBIX TEXHOJIOTHH:
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Jlexuws — mOCIIeNOBaTeIbHOE H3JI0KEHHE MaTepHalia B JUCIHUIUIMHAPHOMN JIOTHKE, OCY-
IIECTRISIEMOE IIPEUMYIIIECTBEHHO BepOATBEHEIME CPeICTBAMH (MOHOJIOT IIPEeIIO1aBaTeNs).

[IpakTHd9ecKOe 3aHATHE — 3aHSTHE, IMOCBAMEHHOS OCBOECHHIO KOHKPETHBIX YMEHHH H
HAaBEIKOB IO IIPETIOKEHHOMY AITOPATMY.

HaTepakTHBHbIE TEXHOJIOTHH

[To mucnummHe «OKCTpEMAaNTbHEIE YCIOBHS TEIIO0OMEHa» JIEKIMOHHEIE 38HATHS IIPO-
BOJIATCS C MCIIONIB30BAHUEM CIICIYIONMX HHTEPAaKTHBHEIX TEXHOIOTHHA:

Jlexuus-Bu3yanu3anys - IpeacTas/ieT co0ok BH3yalbHy0 GOpMY [OAa9H JIEKIHOHHOTO
matepuana cpencreamu TCO (Bumeo-neKknust). UTeHue TakoH JIEKIHH CBOTUTCSA K Pa3BEPHY TOMY
MM KPaTKOMy KOMMEHTHPOBAHHIO IIPOCMATPHBACMBIX BH3yallbHEIX MaTEpHasoB (B BHIE CXeM,
tabun, rpados, rpadukos, Moaereit). JleKnusa-BA3yaIH3AIHA IOMOTaeT CTyAeHTaM Ipeobpaso-
BBIBATh JIEKIMOHHBIA MaTepuall B BH3YAIBHYI (GopMy, d9TO crmocobcTByeT (OPMHPOBAHHIO
y HEX Tpo()eCCHOHATBHOTO MEBIIUIEHAS 38 CHeT CHCTEMaTH3alliH H BELICNCHHS Haunbosee 3Ha-
IUMBIX, CYILIECTBEHHBIX 3]IEMEHTOB.

Jlexmms—TIpoBoKamus (M3/I0XKEHHEe MaTepHana ¢ 3apaHee 3allIaHAPOBaHHEIMH OMMOKa-
mu). Tako¥ THI JEKUHH pacCIATaH HA CTHMYJHpOBaHHE 00ydarommxcs K MOCTOSHHOMY KOH-
TPOJIIO IpejylaraeMoif HHGOPMAIUH K IIOHCKY OmMMOOK. B KOHIlE JEKIHH IPOBOHMTCS JTHArHO-
CTHKa 3HAHWH CTYIEHTOB H pa3fop CIeNaHHbIX OMKOOK.

Ilo mucnmuEHe «DKCTPEMATBHBIE YCIOBHS TEII0OOMEHa» H NPaKTHYECKUE 3aHATHA
IIPOBOJISTCSA C KCIIOJIE30BAHAEM CIESAYIOMMX HHTEPAKTHBHEIX TEXHOJIOTHI:

Pa6oTa B MallbIX IpyIax — 3TO OJHA W3 CaMbIX IOIYJIIPHEIX CTPATErHH, Tak Kak OHa Ja-
eT BceM OOydarommuMes (B TOM 9HCIIe W CTECHATENIBHBIM) BO3MOKHOCTS yIacTBOBATh B pabore,
PaKTHKOBATh HABEIKA COTPYIHHYECTBE, MEXIIMIHOCTHOrO OOmMEH:S (B JaCTHOCTH, YMEHHE aK-
THBHO CITyIIaTh, BEIpaGaThBaTh OOIIee MHEHHE, pa3pellaTh BO3HHKAIONME pasHoriacks). Bee
3TO 9acTo OBIBaeT HEBOIMOKHO B OOJIBIIOM KOJUICKTHBE.

PoseBBie HIPHl — COBMECTHAS JEATEIbHOCTh TPYNIEI 00y9alOMMXCs H IIPENOfaBaTe)i
IOX VIpaBICHHEM IIPENOJaBaTeNs C LENbI0 pemreHHs yd4eOHBIX H IPOGECCHOHANBHO-
OPHEHTHPOBAHHEIX 33139 I[yTeM WIPOBOTO MOJEIHPOBAHHA PEAbHON MPOGIEMHOH CHTYAIlWH.
[T03BOJISIET OLEHUBATh YMEHHE aHATA3MPOBATH M PellaTh THIHIHEIE TPOdeCCHOHAIbHEIS 3a/ia-
qu.

8. VYuebHo-MeTOoAMYEcKOe H HHGOPMANHOHHOE o0ecnedeHne THCIHIIHHBI

8.1. IlepeveHb OCHOBHOMN M JONOJHATEJILHOM y4eGHOH JHTEpATYpPHI, HEOOXOMAMOH
[JIS OCBOEHHS JHCIANIHHBI
@) OCHO6HAA y4eOHaA Tumepamypa:
1. Hemsree I.H., Jle6enes B.H. u ap. Temiorenepupyomme ycTaHoBKY. - M.: M3narenscTso
BACTET, 2010. - 624 c.
2. 10. A. Kpsuos, A. C. Kapannaes, B. H. Meapenes. DHeprocoepexxeHie i aBTOMATH3ALI
IPOH3BOICTBA B TEIIOSHEPTETHIECKOM XO03IHCTBE TOpoAia. JacTOTHO-PEry IHpYyMBIH 3JIEKTPO-
npusoz. — CII6.: U3x-o Jlams, 2013. — 176 ctp.
3. Kaypman A. A., @unorenxo IO. SI. OtegecTBeHHEIE U 3apy0esKHEIe KOKCOBBIE [IETH: KOH-
CTpyKIHE # o6opynosanue. — ExaTepunbypr.: M3marenscTso YpansCcKOTo yHABEPCHTETA, 2014.
- 90 ctp. [OnexTpoH, pecype]: Pexum focTyma:
https://biblioclub.ru/index.php?page=book_red&id=276224&sr=1]lata obpamenns: 25.05.2017.
0) 0ononHumensnaa yuebnan 1umepamypa:
4, Mapsixuna B., Marcypos P. Termioreaepapyromue yCTaHOBKH. — Openoypr.: M31aTenbCcTBO
OI'Y, 2014. -194 c1p. [DnexTpon, pecypc]: Pexum mocTymna:
https:/fbiblioclub.ru/index.php?page=book_red&id=259259&sr=lI[aTa obpamenus: 25.05.2017.
5. VeTpolceTBO MapOBEIX KOTENLHEIX arperaToB: METOMMIecKast paspabotka. - H. Hosropoz.:
Wznatemserso HHTACY, 2010. -50 crp. [DirekTpor, pecypce]: PexuM focTyna:
https://biblioclub.rufindex.php?page=book_red&id=427286&sr=1 Jlara o6pamenus: 25.05.2017.
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6. Tenaxos 3. II1., 3axupos M. A., Bunoxus C. A. TexHONOrHYECKHE [IEUH XUMHYECKHX,
He(TeXMMUYECKHX H HedTerasonepepabaTblBarouX IPOM3BOCTB. — Kasaub.: M31aTescTBo
KHHTY, 2008. -103 c. [OnekTpoH, pecype]: Pexum pocrymna:
https://biblioclub.ru/index.php?page=book red&id=259059&sr=1

[Hara obpawmenus: 25.05.2017.
8) nepeuens yuedHO-MemoOUuYecKo20 obecneyeHun:

1. TE3UCBI JIEKLIUH 110 JUCLIATIINHE «OKCTpeMalbHEIC yCIoBHs Temnoobmenay AVICH,

2014.

- 13 CTP.

[DnekTpow,

Pexum

pecype]: JIOCTYyTIa:

https://next.astrakhan.ru/index.php/s/E9xMKNS5Bb4XdMdX. Jata obpamenus: 25.01.2021.

2) nepuoouueckue u30anuA:
6. Kypnan «ABOK», Usmarens: 000 UUII « ABOK-IIPECC», ¢ 2016 1.
0) nepeueHb OHIANH KypCO8:

https://pakhomov-school.ru/our_cources/diagnostika-sistem-podachi-topliva//

8.2. Ilepevenr HeoGXOAMMOro JTHUEH3HOHHOTO M CBOBOIHO PACHPOCTPAHSIEMOrO
IPOTPaMMHOT0 odeciedeHusl, B TOM JHCIIe 0TEUeCTBEHHOT0 IIPOM3BOACTBA, HCIOJbL3YEMOro
IPH OCYIIECTB/IEHHH 00pa30BaTeAbHOr0 MPOIECcca 110 JHCHHILTHHE

1. 7-Zip

2. Office 365

3. Adobe Acrobat Reader DC.
4.Internet Explorer.

5.Apache Open Office.

6. Google Chrome

7. VLC media player

8.Azure Dev Tools for Teaching
9. Kaspersky Endpoint Security

8.3 Ilepeuens coBpeMeHHBIX MPOGECCHOHANBLHBIX 023 JAHHBIX U HH(OPMAHOHHBIX
CIPaBOYHbIX CHCTEM, JOCTYIHELIX 00YYAKIIUMCS IIPH 0CBOCHHH JHCIUILIHHbI

1. DnexTpoHHas HHGOpMaNMOHHO-06pa3oBarenbHas cpefa Y HUBepCHTETa:

(http://edu.aucu.ru, http://moodle.aucu.ru)
2. «DJIEKTPOHHO-0HOIHOTEYHAST

(https://biblioclub.ru/)

CHUCTEMa

«YHHUBEPCHUTETCKas  OHOIHOTEKaY

3. DnekTpoHHO-6MbmMoTeuHas cucteMa «[PRbooksy (www.iprbookshop.ru)
4. Hay4umas snexTporHas 6ubimoreka (hitp://www.elibrary.ru/)

5. KoncynsranT+ (http://www.consultant-urist.ru/)

6. PenepabHBIH HHCTHTYT IPOMBIILUIEHHON cobeTtBennocTH (http:/www] fips.rw/)
7. IlareatHas 6a3za USPTO (http://www.uspto. gov/patents-application-process/search-patents)

9. Onucanue MaTepHATLHO-TEXHHYECKOH 6a3bl, HEOOXOXMMOI /IS OCYIIECTBICHHS 06-
Pa3oBaTeJbHOIO IpoLecca Mo JUCHHILINHE

Ne
n/o

HanmeHoBaHHe crieHANIBHBIX MOMeNe-
HUI ¥ IOMEIeHHH 71 CAMOCTOATE b~
HOH padoTsl

OcHameHHOCTH CIIeHAILHBIX IOMeIIle-
HHH U MOMeIeHHH 115 caMOCTOSITeIbLHO
padoThI

YueOHad ay[MTOpHA [/ [POBEEHHA Y4eOHBIX
3aHATHIH:

414006, r. Actpaxanb, mep. Lllaxtepckmii / yiL
JL.Toncroro/yn. Cewenosa ,2/29/2, aymutopun
No301, Ne202, Ne303, Ne201

Ne301
Kommnext yuebHoi Mebemu
[NepenocHoii My IbTHME AMHHEIH KOMILIEKT
Hoctyn k MHGOPMALMOHHO — TENeKOMMYHHKAIIHOH=




Hol# cetd « MHTEpHET

Ne202
Kommnekr yueGHoit meGenn
[TepenocHoM MynBTHMEIHHHEIH KOMILIEKT
Hoctyn x MH(POPMALHOHHO — TENEKOMMYHHKALHOH-
HOMH cetu «MHTEpHET

Ne303
Kommnekr yueGHoii Mebenn
ITepeHOCHOM MyIbTHMEIHHHBIH KOMILIEKT
HocTyn K HHGOPMAITHOHHO — TeJIeKOMMY HUKAIHOH-
Holi cetn «MHTEpHETY

Ne201
Kommnext yueGHo# MeGenn
[TepeHOCHOH MYNbTUMEIMIHEINA KOMILIEKT
HocTyn k HHPOPMALMOHHO — TEIEKOMMY HHKALHOH-
Hoili ceTu «MHTEpHET)

2 IMomemenye A1a caMoCTOsTENLHOH paboTHI: Ne201

Kommnekt yuebHoit Mebenu

414056, r. Actpaxaus, yi1. Tatumesa, 22a, aynu- | KoMmbroTeps! - § mrT.

TopuH Ne201, Ne203; HocTyn kK HHGOPMAIMOHHO — TeJIeKOMMY HHKALHOH-
HOH ceTn « MHTEpHETY

414056, r. Actpaxans, yi. Tarumesa, 18 a, 6uo-

JINOTEKa, TUTAbHBIH 32T, Ne203

Kommnexr yaeGHoit MeGenu

Kommerorepsi - 8 wr.

Hoctyn k HHGOPMAIMOHHO — TEIEKOMMYHUKALHOH-
Hoil cetu «MuTepHeT»

oubnnorexa, yMTANLHLIH 341,

Kommnekr yueGuoit mebenn

KommeroTeps! -4 1T,

Hoctyn k WH(DOPMALHOHHO — TENEKOMMYHHKAIIHOH-
Ho#i cetu « MHTEpHET

10. OcobennocTn opranusanuy 00y4eHHs 10 JHCHHILIHHE «DKCTPEMAbHBIE YCIIOBHSI TETI-
N000OMeHa» Uil MHHBAJIH/A0B M JIHI] ¢ OTPAHHYEHHBIMH BO3MOKHOCTIMH 3{0POBbS
Jist o0ydaromuxesl U3 YHCa WHBATHIOB W JIMII C OIPAHHYEHHBIMH BO3MOYKHOCTIMH
3M0pOBbs HA OCHOBAHMH ITHCHbMEHHOIO 3asBICHUS JUCIMILUIMHA «DKCTPEMAJIbHEIE YCIOBHS TEll-
700OMeHa peajin3yeTcs C y4eTOM OCOGEHHOCTeH NCHXO(QH3NYECKOTO PA3BUTHS, HHIHBH/LYAIb-
HBIX BO3SMOXKHOCTEH M COCTOSIHHS 3/I0POBBS (Jlajee — HHAUBHyAIBHBIX 0COGEHHOCTE!).




PEIIEH3USA
Ha pafodyio NporpamMMy, OleHOYHbIE H METOAHYECKAE MaTePHAJIbI N0 THCIHIIIHHE
«IKeTpeMaIbHBIE YCIOBHS TENI000MeHa
OIIOII mo HanpaBJIeHA NOATr0TOBKH
13.04.01 «Temo3HepreTHKAa H TEIJI0TEXHAKAY,
HANIPABJEHHOCTH (IPOQHIb) «IHEPreTAKa TemI0TeXHOIOTHID)
10 NpOrpaMmMe MarucTpaTyphl

Tarupom @acxumuHorndoM [llaMcy IMHOBEIM (Ziaiee MO TEKCTY pEeLIeH3eHT), IIPOBEICHA PelleH-
3us pabouell IporpaMMBbl, OLEHOYHBIX U METOAMYECKHX MAaTEPHATIOB II0 MACIHILIHHE «DKCTpeMallb-
Hple yelnopus Temtoo6mena» OIIOII mo Hampaemeruio moxrotosku 13.04.01 «TemmosHepreTuka u
TETIOTEXHUKAY, 10 TIPOrpaMMe MarucTparypsl, paspaboramnodt B TAOY AO BO «AcTpaxaHCKuH
rOCYIapCTBEHHEIH APXHTEKTYPHO-CTPOHTEIBHEIN YHHBEPCUHTET», Ha Kadeape «IHKeHepHEIE CHCTEMBI
¥ SKOJIOTHsY (paspaboTymku — CT. npenogararens P.B. MykaHoB)

PaccMOTpeB Ipe/ICTaBIeHHBIE HA PELICH3MIO MAaTEPHANIEI, PELEH3SHT IPHIIEN K CIICIYIOIHM Bbl-
BOJIAM:

IIpemssaBnennas paGodas mporpaMMa ydeOHOH JMUCIMIIHHEL «DKCTpEMATBHEIE YCIIOBHS TEILIO-
o6MeHa» (manee mo Tekery IIporpamma) cootBercTByeT TpebosanussmM PI'OC BO mo HanpasieHH:o
nogrotosku 13.04.01 «TerIosHepreTHKa W TEIUIOTEXHHUKA», YTBEPXKAEHHOro npukasoM MuruCcTEp-
cTBa 06pazopanus u Hayku Poccuiickoit ®enepanuu ot 28.02.2018 Ne 146 1 3aperuCTpHPOBAHHOIO B
Mustocte Poccun 22.03.2018 No 50472.

[Ipexncrapnennas B IlporpamMme akTyalbHOCTh y4eOHOH JMCIHIUIMHEI B paMKax peaji3aliH
OITOII He HOIEXHT COMHEHHIO — JHCIHILUIMHA OTHOCHTCSA K 9YacTH, (GopMHpyeMOH yJacTHHKAMH
06pasoBaTenbHEIX OTHOMEHAH Biiok 1 «/IHCIMIIIMHEL (MOYIIH) IO BEIOOPY».

IIpencrapnendsie B IIporpaMme Ieind y4eOHOH IMCIMIUIHHBL COOTBETCTBYIOT TpeOORaHIIM
®I'OC BO nanpasienns noxarotoBku 13.04.01 «TermmosHepreTHka H TEIUIOTEXHMKA», HANPaBIICH-
HOCTH (mpodHIIs) « DHEPreTHKA TEIIOTEXHOIOTHA Y.

B COOTBETCTBHH ¢ IIporpamMMoii 3a MHCHHIUIMHON «DKCTpeMalbHEIC YCIOBHA TerooOMeHan
3aKpeIUIeHE! IBe KOMIIETEHI[UH, KOTOPhIE PEATH3YIOTCS B OO BIBICHHBIX TpeOOBaHHUAX.

PesynsraTel 00yueHHs, mpeicTaBieHHBle B [IporpaMMe B KaTeropusx 3HaTk, yMETh, HMETh
HABBIKH COOTBETCTBYIOT ClelubyKe H COIEPKAHHIO NHCIUIUIHHE 1 JEMOHCTPHPYIOT BO3MOXKHOCTE
TIOJTyYeHHS 3asIBIEHHBIX PE3YIIBTATOR.

Vyefuas MUCHMIUIAHA «DKCTpEMANBHEIE YCIOBHA TEIIOOOMEHa» B3aHMOCBA3aHA C JPYTAMH
mucimraama OTTOI] no manpaesexnto noaroTopku 13.04.01 «TenmosnepreTrka u TEIIOTCXHAKAY,
HAIpaBJIeHHOCTh (Tpoduis) «OHEpreTHKa TEIUIOTCXHONOTHEY M BO3MOXHOCTR nyOmupoBaHusa B
COIEp/KaHWK HE BEIABIICHA.

IIpencrasnensas [IporpaMma IIPENONAracT HCIONb30BAHAE COBPEMEHHBIX 00pazoBaTeIbHEIX
TEXHONOTHH [pH pealu3alliyl pasIMYHBIX BHIOB y4eOHOH paboTbl. DOpMEI 06pazoBaTeIbHEIX
TEXHOJIOTHH COOTBETCTBYIOT CIeN(PHKE TUCIUITTHHEL

IIpeacTaBneHHbIe U omrcaHHble B [IporpamMMe GOpME! TEKYIEH OLCHKH 3HaHUH COOTBETCTBYIOT
crenuduKe AACIUIUTHE H TPeOOBAHUSIM K BBIITY CKHHKAM.

[TpoMexyTOYHAs aTTECTAllMs 3HAHWH MarucTpa, IpeayCMOTpeHHAS ITporpamMMo#, OCYIIECTBIIA-
ercst B hopme sk3ameHa. OOPMEI ONEHKM 3HAHWH, IIPE/ICTABICHHEIC B PaGoueit mporpaMme, COOTBET-
CTBYIOT criendduKe JUCIHIUTHHEL U TPEOOBAaHMAM K BBITY CKHUKAM.

Vye6HO-METOMHEeCKoe 0DecTIedeHre JUCIMILTHEB! MPE/ICTABICHO OCHOBHOHM, IONOIHATEBHO’
JIMTEpaTypol, HHTEPHET-PECYpCaMH M COOTBETCTBYET tpeGosarmsiv @I'OC BO wnampasieHus
nonrotoBkd 13.04.01 «TemmosHepreTuKa ¥ TEIUIOTEXHHUKA», HAIPABICHHOCTD (mpoduns) «IHEPreTH-
Ka TEIUIOTEXHOIOT Ui,

MarepraibHO-TeXHHIECKOe 00eCIedeHHe COOTBETCTBYET tpeGosanmam @I'OC BO wnamnpasie-
uug moarotoBky 13.04.01 «TenmossepreTHka U TEIUIOTEXHUKA) H crienuUKe TUCIUIIHHBL « IKCTpe-
MaJIbHBIE YCTIOBHS TeooOMeHa» H 00eceInBaeT HCIOIb30BaHHE COBPEMEHHEIX o0pa3oBaTeIbHEIX, B
TOM 9YHCIIC HHTEPAKTUBHBIX METOJ0B 00y IECHHS.



[IpencraBieHHbIE Ha PELIEH3HIO OLIEHOYHBIE U METOAMYECKHE MaTepHallbl HAllpaBlIEHUs IIOr0-
ToBKH 13.04.01 «TennosnepreTuka U TEMIOTEXHUKA», pa3paboTaHbl B COOTBETCTBHH C HOPMATHBHEI-
MH JIOKYMEHTaMH, [IPEJICTaBIeHHBIMH B Iporpamme. OLEHOYHEIE M METOJWYECKHe MaTepHasbl II0
TUCHUILTHHE «OKCTpeMallbHEIC YCIOBHS TeIIooOMeHa» MpeaHa3HaueHB! IS TEKYIEero KOHTPOJS H
IIPOMEKYTOYHOH aTTeCTallid M IPEJCTaBIAOT coO0M COBOKYNHOCTH pa3paboTaHHBIX Kadexpon
«HXeHepHBIe CHCTEMEl U DKOJIOTHSY» MATEPHAJIOB JUIA YCTAHOBJICHMS YPOBHS M KauecTBa JIOCTHKE-
HUsA 00yHaIOUUMHCS PE3YJIbTATOB 00yYECHHS.

3aaqaMy ONEHOYHEIX M METOJUYECKHUX MaTEpPHAalIOB SBIIETCS KOHTPOIh U YIIpaBIEHHE IIPOIIEC-
COM OCBOCHHs OOydJaromMMHUCS KOMIIETEHIMH, 3asBIE€HHBIX B 00pa30BaTeNbHOM IporpaMMe Mo
JanHoMy HarpaBieHHIO noaroToBkH 13.04.01 « TennosnepreTika 1 TENIOTEXHUKA», HATPABIEHHOCTD
(nmpodune) « JHEpreTUKa TEIUIOTEXHOIOT AN,

O1eHOYHEBIE U METOIHYECKHE MATEPHAIIBI II0 AUCUHUIUITHHE «DKCTPEMAIbHBIE YCIOBHS TEIIO00-
MeHa» IPeJICTABICHbI: BOIPOCAMH K 3a49eTy, BOIPOCAaMH K BXOZHOMY M HTOTOBOMY TECTHPOBAHHIO,

JlaHHEIe MaTEPHAITEI TIO3BOJLIIOT B TIOMHOM Mepe OLEHUTH Pe3y IbTaThl 00ydeHHs 10 JUCLIHUILINHE
«IxcTpeManpHEe yeaorus Termmoobmenay B ATACY, a Takke OIEHHTH CTENEHb C(DOPMHPOBAHHOCTH
KOMIIETEHIIHH.

OBIIHUE BbIBO/IbI

Ha ocHOBaHMH IIPOBEICHHOH PEIEH3UH MOKHO CIEIATh 3aKIIOUCHHE, YTO XapaKkTep, CTPYKTYpa,
comepkanue paboueii MpOrpaMMbl, OIEHOYHBIX W METOIHYECKHX MAaTePHANOB JUCHHIUIMHEL «JKC-
TpeMayibHEle yerorus TeruroobMera» OITOIT mo manpasmenuto noxaroroBku 13.04.01 «Ternosnepre-
THKA ¥ TEIUIOTEXHHKaY, IO IPOrpaMMe MarucTpaTyphl, paspaboTanHas CT. IpenojasaTeneM MyKaHo-
BeIM P.B. coorBerctByroT Tpeboanusim ®I'OC BO, coBpeMeHHBIM TpeOOBaHHAM OTpaciH, PBHIHKA
TpyZIa, mpodecCHOHANBHBIX CTaHNApTOB HamparieHHs moxarotoBku 13.04.01 «TemmosHepreTuka u
TEIUIOTEXHHUKAY, HAIPaBICHHOCTs (IPOhHIb) «DHEpreTHKa TEIUIOTEXHOIOTHH» H MOTYT OHITh
PEKOMEH/IOBAHEI K MCIIOTB30BAHUIO.

PeneH3ieHT:
Mupextop, OO0 «HITPD «Apranons

=, f—'?.a_,e« - [ Ilamcyauuos T.®. [
H'C'h;

f?n‘, T, 1,0, .
s
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PEIIEH3UA
Ha pa6o9yi0 NporpamMMy, OHeHOYHbIe H METOANYECKHE MATEPHAILI O THCHHIIHHE
«IKeTpeManbHbIe YCI0BHSA TENI000MeHa»
OIIOII no HampaBJIEHAIO NOAr0TOBKH
13.04.01 «Temno3HepreTHKA H TEIJIOTEXHAKAY,
HANpPABJEHHOCTD (IpodHIL) «IHEpreTHKa TEMJI0TeXHOJOTHiH»
10 IpOorpaMMe MarncTpaTypbl

Anstyrmunosoit F0nmueit AMHpOBHOH (faniee mo TEKCTy pelleH3eHT), IPOoBe/IeHa perleH3us pado-
qeif TIPOrpaMMBl, OLEHOTHBIX M METOIMYECKHX MATEPHATOB IO JMCLMILTMHE «DKCTpeMaIbHEIE
yermopust Temwtoodmena» OIIOIl mo HampaBICHHIO IMOArOTOBKH 13.04.01 «TemosHepreTHka M
TeIIOTEXHHUKAY, [0 TPOrpaMMe MarhCTPaTyphl, paspaboTaHHOH B FAOY AO BO «AcTtpaxaHCKHA
rOCyIapCTREHHEIN apXHTEeKTypPHO-CTPOUTEIBHEIH YHHBEPCHTET, Ha xaenpe «HKeHEPHEIE CHCTEMBI
¥ sKomorusy (paspaboTauky — CT. npenonasarens P.B. MykaHOB)

PaccMOTpEB Npe/ICTABIEHHBIE Ha PELEH3MI0 MAaTePHabl, PEICH3EHT [PHIICT K CICIYIOMHM BB~
BOJAM:

IIpenssapnennas pabodas mporpaMma yaeOHOH JUCIIMILIHHEL «IKCTpeManbHbIe YCIOBHS TEIIO-
o6MeHa» (anee 10 TeKcTy IIporpamMma) COOTBETCTBYET TPEOOBAHUAM OI'OC BO mo HanpaplIEHHIO
noxrotoBka 13.04.01 «TemiosHepreTnka W TCIUIOTEXHHUKAY, YTBEPXKACHHOTO IPHKA3OM MuHnCTED-
cTBa o6pasoBanus 1 Hayku Poccuiickoi denepanuy Ot 28.02.2018 Ne 146 m 3aperucTpHPOBAHHOTO B
Mustocte Pocenu 22.03.2018 Ne 50472.

Tpencrapnennas B IIporpamMme aKTyalbHOCTh y4eOHOH NMCIMIUIMHEL B PaMKaX peald3allii
OIIOIl He MOIEKHT COMHEHHIO — TUCHMILTHHA OTHOCHTCS K 9YacTH, GOpMHPYEMOH y4acTHHKaMHU
o6pazoparenbHbIX OTHOmEHHH Biok 1 «/IHCIMIUIHHEL (MomyTH) TIO BEIOODY ».

IIpencrasnennsie B [IporpamMve Leqn y4eOHOH MMCIMIUIAHEL COOTBETCTBYIOT TpeGOBaHUAM
®I'OC BO manpasnerus moaroroBkd 13.04.01 «TemnosHepreTdka W TEIUIOTEXHHKA), HAIPAB/ICH-
HOCTD (TIPOQHIIL) « DHEPTeTHKA TEMIOTEXHOIOTHI».

B cooTBeTCTBHH ¢ IIporpaMMoil 3a DHCIMIUIMHON «IKCTPEeMAlbHEIEC YCIIOBH TEIIO00MEHa
3aKpeIUIEHBI {Be KOMIIETEHIIHH, KOTOPBIC PEaIM3yIOTCA B 0OBABIEHHBIX TPEOOBAHHMSAX.

PesynbraThl 00ydYeHHs, MpeicTaBleHHBe B IIporpamMme B KaTeropusix 3HaTh, yMETb, MMCETH
HABBIKM COOTBETCTBYIOT CHENU(UKE H CONSPKAHMIO JUCIHUIUIMHBL ¥ JIEMOHCTPHPYIOT BO3MOXHOCTE
0Ty 9eHHs 3asBJIECHHBIX Pe3yIBTaTOB.

VuefHas MUCIMIUIAHA «DKCTPEMAIBHBIE YCIOBHS TEIIOOOMEHa» B3aUMOCBs3aHa C NPYTHMH
mmcmarmmaama OITOI mo Hanpasienuto moarotoku 13.04.01 «TemosnepreTika 1 TEIVIOTEXHAKAY,
HaIpaBIeHHOCTs (Ipoduib) «JHEpreTHKa TEIIOTEXHOIOTHHY K BO3MOMKHOCTH IyOJHpOBaHHSA B
COJepyKaHUH HE BBIIBIICHA.

IIpencrasnensas [IporpaMma TpeAnonaracT HCIOJIb30BaHAC COBPEMEHHBIX o0pazoBaTebHEIX
TEXHONOTHH IpH pealu3aldy PaslMIHEIX BUIOB y4eOHOH paboter. ©opMEl 00pa3oBaTEIbHEIX
TEXHOJIOTHiI COOTBETCTBYIOT ClIeLHHKE TACIIUILITHHEL

[IpencTaBieHHbIe U omucannsle B [Iporpamme GopMe! TeKymielt OIeHKH 3HaHWi COOTBETCTBYIOT
crenuduKe TUCIAIUIMEEL U TpeOOBaHUAM K BBIILy CKHIKAM.

[TpoMesKyTOYHAs aTTeCTalys 3HAHWHM MarucTpa, MpeyCMOTPeHHAL [IporpamMMoH, OCYIIECTBILA-
ercst B popme sk3amena. DOPMEI ONEHKH 3HAHMH, MPENCTABICHHEIC B Pa6Goueit mporpaMmme, COOTBET-
CTBYIOT crienudHKe JUCIHIUIHHEL ¥ TPeOOBAHMAM K BBIILY CKHHKAM.

VyefHo-MeToMAIeckoe obecrnedeHrue JUCIHIUIMHEL IIPEICTABICHO OCHOBHOM, IOTIONTHUTEJILHOMR
JUTEpaTypol, HHTEPHET-PECypcaMH M COOTBETCTBYET tpebosanusiy ®TOC BO HampaBieHUS
noarotoBku 13.04.01 «TemnosHepreTHKa ¥ TEIUIOTEXHHKAY, HAPABICHHOCTD (mpoduie) «DHEPreTH-
K4 TeIUIOTEXHOIOTHI.

MarepHalbHO-TEXHHIECKOe 00eCIeueHre COOTBETCTBYCT tpebosarmsM ®I'OC BO nampasie-
mus moarotoBkd  13.04.01 «TemnosHepreTuka M TEIUIOTCXHHUKa» H crenuduKe AUCIUAUTAHBL «JKC-
TpeMalIbHEIE YCIIOBHS TEIooOMeHa» M 00ECTIeYHBACT UCIOB30BAHNE COBPEMEHHBIX obpasoBarens-
HBIX, B TOM UHCIIe HHTEPAKTHBHBIX METOJIOB 00y CHHA.



IIpezcTaBnennsle Ha PENEH3HIO OMEHOYHLIC M METOJUYECKHE MATePHANbl HAIPABICHHS IIOMTO-
ToBKH 13.04.01 «TemnosHepreTnka U TEMIOTEXHHKAY, Pa3spaboTaHbl B COOTBETCTBHH ¢ HOPMATHBHEI-
MH JIOKYMCHTaMH, IIPEe/CTaBICHHBIMA B nporpamme. ONEHOYHBIE M METOIHYECKHE MATEPHANBI II0
JHCIHILTHHE «JKCTPEMAIbHEIE yCIIOBHS TEMITOOOMEHa» NpeIHA3HAYEHEl JUTs TEKYIIEro KOHTPONS
MPOMEXYTOIHOH AaTTECTAMH H IPEACTABIIOT COOOM COBOKYIHOCTh pa3pabOTaHHEIX Kadempoil
«VIHKXCHEPHBIE CHCTEMBI M 3KOJIOTHS» MATEPHAIOB JUIS YCTAHOBIEHHS YPOBHSA M KAYECTBA MOCTHKC-
HUS 00yJarOIMUMHCS Pe3yJITATOB 00yIEHH.

3aJayaMi OLEHOTHEIX H METOJMYECKHX MATEPHAIIOB SBIAETCS KOHTPOJIb H YIIPABICHHE nporec-
COM OCBOGHHs OOYHAIOUMMHCS KOMIIETEHIIHH, 3asBICHHBIX B 00pasoBATENBHON IpOrpaMme IO
AaHHOMY HarpapjieHuIo moaroToBku 13.04.01 «TemmosrepreTrka U TEMIOTEXHUKAY, HAIPABIEHHOCTH
(mpodmite) « DHEPreTHKa TEIIOTEXHOIOTHIL.

OneHOYHEIE ¥ METOAMYECKHE MAaTEPHAIE! 110 AMCLUUILTHEE «DKCTPEMaTbHbIE YCIOBHS TEII006-
MCHa» NPEJICTABNICHEL: BOIPOCAMHE K 3a9€TY, BOPOCAMHE K BXOJJHOMY H HTOTOBOMY TECTHPOBAHHIO,

JlaHHEIE MAaTEPHATHI TIO3BOJISIOT B IOJIHOM Mepe OLEHHTD Pe3yTbTATH O0YICHHS 110 TACITATLINHE
«DKCTpeMalpHBIe YCIoBHs Temioobmera» B ATACY, a TakKe OIEHHTE CTeleHb cOPMUPOBAHHOCTH
KOMIIETEHIIH A,

OBILIUE BBIBOJBI

Ha ocHOBaHWY IPOBENIEHHON PEIEH3HH MOXKHO CENaTh 3aK/IF0YeHHE, ITO XapaKTep, CTPYKTYpa,
comepianue pabodel MpOrpaMMBl, OLEHOIHEIX W METONHYECKHX MATePHATIOB [UCIIMILIMHEL «DKC-
TpeMaibHbIe ycnoBus Temnoodmenay OIIOII mo nanpasnermio moarorosku 13.04.01 «Temmoauepre-
THKa H TEIJIOTEXHHKAY, 110 IIPOrpaMMe MaruCTparyphl, paspaboTaHHas CT. IpenoaasaTeneM MykaHo-
BEIM P.B. coorBerctByior TpeGosanmam ®I'OC BO, coBpeMeHHEIM TpeGOBaHHAM OTPACIH, PHIHKA
Tpyna, HPO(ECCHOHAIBHEIX CTAHAAPTOB HAIpaBleHHs moxrotoskd 13.04.01 «TemnosHepretrka u
TCIUIOTEXHHKAY, HAIPABICHHOCTh (IPOQUIs) «DHEPreTHKa TEIUIOTEXHONOTHH» H MOTYT OBITh
PEKOMEHIOBAHBI K HCIIOIb30BAHMIO.

Penensent:
K.1.H., nouent xadenpsr

«VIHKeHepHBIE CHCTEMEI M SKOJIOTHS» “%JW&{{ /1O.A. Angytaunosa/
J
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AHHOTANASA

K pabodeii mporpamMMe JUCIHIUIAHE] «DKCTpeMalbHEIE yCIOBHS TEIIO00MEHA»
13.04.01 «TenmosHEpreTHKa H TEIUIOTEXHUKAY,
HarpaelIeHHOCTh (Ipodmis) «DHEpreTHKa TEMIOTEXHOIOTHIY

Ob1as Tpyx0eMKOCTh JHUCIMILTHHEL COCTABIIAET 2 3a9CTHRIX eIHHHIL.
dopma MPOMEKYTOYHOM aTTecTaluu: 3a4eT.

Llenpro y4eOHOW JAMCIMIUTHHEL «ODKCTPEMAIBHEIE YCIOBHMS TEIIOOOMEHa» SABISETCS
yTiryOneHne ypoBHsI OCBOSHHs KOMIIETEHIIHH 00yJaromerocs B COOTBETCTBUH ¢ TPeOOBaHUIMH
QemepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAapTa BBICIIEr0 00pa3oBaHMs IIO
Hanpasitenuro noaroropku 13.04.01 « TenmosnepreTHka v TENIOTEXHHUKAY.

VuebHas gucHMIUIAHA «DKCTpEMalbHBIE YCIOBHS TelnooOMeHa» BXOAWUT B biok 1
«IMCUAIUTAHEI», 9acTh, GOopMHpyeMOil ydJaCTHHKaMH 00pa3oBaTelbHEIX OTHOIIEHHWH (IHCIH-
IIJTHHA 10 BEIOODY).

Jlucuuruina 6a3upyeTcs Ha 3HaHUSIX OCHOB MaTeMaTUKH, QH3UKH, XHMHH.

Kpamoe COOEPXKaHHE NHCIUIIIMHBL:

Paznen 1. TermooOMeH npu KOHJIEHCAlMH
Paznen 2. TennooOMeH npy KUIIEHUH KHIKOCTH
Pasnen 3. PaguanuoHHEIH TermooOMeH dHeprocHa0 e

- H.o. saBemylomero kadenpoii /2 M ABudim OB/

(noAnmHek) H.O.D.




MuanucTepeTBo 0Gpa3oBaHHA H HAYKH AcTpaxaHckoil oGaacTm
Focynapersennoe Goaxernoe ofpazoBaTeNbHOe YUpekKIeHHE
AcTpaxaHckoilt ofmacTtn Beicmero ofpazoBanusn
«ACTPAXAHCKHH rocyJapcTBeNHBIH APXHTEKTYPHO-CTPOHTEAbHEI
YHHBEpCHTET»

(FBOY AO BO «ATACY»)

OIIEHOYHBIE U METOIUYECKHUE MATEPHUAJIbI

HanmMeHoBaHHe IHCHHIIIHHDI

DKCTpeManbHBIE YCIOBUS TemI000MeHa

(YKasvi6aemcs, HaUMEHOBAHUE G COOMBEMCMEUU C Y4eOHbIM MIAHOM)

IIo HaNpaBJEeHHK NOATOTOBKH

13.04.01 «TeruiosHEepreTHKA H TEIIQTEXHHAKAY

(YKa3vieaemes HauMeHO8AHUe HANPAGAEH U NOOZ0MOBKY 8 COOMBEMCMEUU C @roc BO)

HanpasJjenaocTs(Ipoduin)

«JHEPreTHKA TENIOTEXH OJIOTHI Y

(yrasvisaemes Haumenosanue npoguis 6 coomsememeuu ¢ OLOII, ]

Kadenpa HuxeHepHBIE CHCTEMBI M OKOJIOTHSA

Kpamudukanusi BBIIYCKHUKA MAZUCHP

AcTpaxaHb - 2024



PaspaGoT4nKH:

/ P.B. MykaHoB /
H. 0. ®.

CT. IpenoaaBarTesib

(3anMMaeMas JOMKHOCT, (momHcs)
y4&Has CTETEHb M Y48HOE 3BAHHE)

OreHoHbIE ¥ METOMYECKHE MATEPHAIIB PACCMOTPEHE! H YTBEDHAKIICHK Ha 3acesannn kabenpe: « Amie-

HepHBIE CHCTEMBI H KO0JI0rHA» mpoTokon Ne 10 ot 15.05.2024 r.

H.o0. 3aseayiomero kadeapoii Mf;ﬁljﬂ e MZ;Q-{?@ /' /5_
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1.1.

1.2.1.
1.2.2.

1.2.3.
2.

COAEPKAHHUE:

OueHouHbIE ¥ METOTHYECKIE MAaTePUaIbI JUIA IPOBEACHHS TEKYIIETO KOHTPOIA
YCIIEBAEMOCTH | [POMEKYTOUHOH aTTeCTAIIMH 00y4arolnuXCs 10 TUCLMIITHHE

ITepedeHn KOMIIECTEHIHIT ¢ YKa3aHHEM 3TanoB WX GOpMUPOBaHUA B IpoLiecce
oCcBOEHMS 00pa3oBaTeNEHON IIPOrpaMm

Ormicanye nokasaTeliedl i KpUTEPHEB OLIEHUBAHMS KOMIIETEHIIHI Ha PasIHIHbIX
sTanax ux (GOpMHPOBaHHSA, ONUCAHHME MIKAJ OLEHHBAHUA

ITepeyeHb OLEHOYHBIX CPeJCTB TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

OmrcaHne NoKas3aTenet U KPHTEPHEB OLICHUBAHIA KOMIIETEHLIMH 0 JUCIHATITHHE Ha
Pa3/IM4HbIX 3TAlax Hx Q)DpMHpOBaHHﬂ, OMHCaHHe KAl OLICHUBAHWA

[IIxana oneHUBaHUA

THTIOBBIE KOHTPOJIBHBIE 3aJaHKs HIIH HHBIE MaTepuabl, HeOOXONHMBIC I OLEHKH
3HAHMi, YMeHuil, HABBIKOB, XaPAKTEPU3YIONIMX 3Tanbl OPMUPOBAHISA KOMITETEHIMH
B Mpoliecce 0cBOSHHA 06pa3oBaTe/IbHOH MPOrpaMMBl

[TepeueHb M XapaKTEPUCTHKU HPOIETyPhl OLEHWBAHWSA 3HAHHI, YMEHHH, HAaBBIKOB,
XapaKTEPHU3YIONIMX 3Talbl (OPMHAPOBAHHS KOMIIETEHLAH

[TpunoxeHus

Crp.

O 3
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1.2. Onmcagde moKa3aTeJed H KPHTEPHEB ONEHABAHHS KOMIETeHNHA HA
pa3TEYHBIX 9TaNaX HX GOopMHPOBAHHI, OMHECAHHE ITKAJ ON¢HABAHHS
1.2.1 Iepedens ONEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIF yCIeBaeMOCTH

HapmeHOBaHHE KpaTkas XapakTepHCTHKA OLEHOTHOTO [IpencraBienne
OLIEHOYHOI'O CPEelICTBa CpescTBa OLIEHOYHOTO CPEZICTEA B

Tect CrcTeMa CTaHAapTUZHPOBAHHBIX sananui, | QOHI TECTOBBIX 3aaHHH
[O3BOJIAIOMAs aBTOMATH3HPOBaTh MPOLCAYPY
W3MEpCHM ~ypOBHA 3HAHMH X YMEHHUH
obyuaromierocs
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2. THnoopble KOHTPOJbHBbIC 3aJaHHS HJIA HHBIE MATEPHAJBI, Heo0X0QEMBIE /I OMEHKH
3HAHHH, YMeHHAH, HABBLIKOB, XAPAKTEPH3YIONIAX JTalbl (JOPMHPOBAHAS KOMIETEHIHA B
npomecce 0CBoeHHs 00pa3oBaTebHOH HPOrpaAMMEBI

THIIOBBIE 3ATAHWS JIJISA TPOBEIEHUA MPOMEXYTOUHO! ATTECTAIIAU:

2.1, 3ager

a) munogwie sonpocel k 3auemy (Ipunoowcenuel)
6) Kpumepuu OYeHUBaHUS,

ITpH OLIEHKE 3HAHWH HA 329eTe YUUTEIBAETCS:

1: VpoeeHE cOPMEPOBAHEHOCTH KOMIISTEHITHH,

2, VYpoBeHh YCBOEHHS TEOPETHHYECKHX IIOJIOXEHHMH [HCHHUIUIAHEL, IIPABHIBHOCTD
(bOpPMYIEPOBKH OCHOBHEIX IIOHATHH ¥ 3aKOHOMEPHOCTEH.

3. VpoBeHs 3HaHMS (QAKTHIECKOTO MaTepHata B 00BeME IPOTrPaMMEL

4, Jloruka, CTPYKTypa H IpaMOTHOCTE H3JIOXKEHHS BOIIPOCa.

5. VMeHre CBA3aTH TEOPHIO C IMPAKTHKOH,

6. VYMenue nenats 00001meH s, BEIBOIEL

Nen
/a

Onenxa

KprTepnn onenkn

OrmraHo

OTBeTHI Ha TIOCTABIEHHEIE BOIPOCH] H3NATAIOTCS JTIOTHYHO, OCIIEN0BATEEHO
1 He TPeBYIOT NOMOTHHTENBHEIX ToscHe Ui, [ToTHO pacKphIBaIOTCA
TIPUYHHHO-CIIEICTBEHHEIE CBA3M MEK/y ABJICHUAMHU H COOBITHAMH, [lenarotes
060cHOBAHHbIE BEIBOMEL. [leMOHCTPHpPYIOTCS ITyboKue 3HaHHS 6230BEX
HOPMATHBHO-IIPAROBEIX akToB. CobmofatoTes HOPMBIL JINTEPaTyPHOH pedr.

Xopo1mo

OTBeTEl Ha MIOCTABIICHHEIE BOIIPOCH H3/IArar0TCs CHCTEMATHIHPOBAHO H
MOCJIEI0BATETBHO. ba30BEIe HOPMAaTHBHO-ITPABOBEIE aKTHI MCIIONE3YIOTCS, HO
B HEJOCTATOYHOM 00BeMe. Marepuan uinaraeTcsl yBepeHHO. PacKphITEl
PHYHHHO-CIEACTEEHHEIE CBA3Y MEXIY ABTCHUAIMH M COOLITHAMH.
JeMOoHCTpUpyeTCs YMEHUE aHaJIM3HPOBATh MAaTEPHAN, OJHAKO HE BCE
BEIBOJIBI HOCHT apryMEHTHPOBaHHEL! H JJOKa3aTe/IbHbIH XapaKTep.
CobmoJar0Tca HOPMEI JTUTEPaTyPHOH peuH.

Y IOBNETBOPHUTEIEHO

JornyckaroTes HapyIIeH!s B I0CIE0BaTeIBHOCTH H3NTO/KeHus. MIMeroTes
yIIOMHHAHHSA 06 OTAeNBHEIX 6a30BBIX HOPMATHBHO-TIPABOBBIX AKTaX.
HenoHo pacKphIBAIOTCA MPHIMHHO-CIIEICTBEHHEIC CBA3M MEK/TY
ABJIEHHAMH ¥ COOBITHAMMU. J[[eMOHCTPHPYIOTCA MOBEPXHOCTHEIS 3HAHMSA
BOIIPOCA, C TPYAOM PEITAroTCs KOHKPETHBIE 3a/1a4H. MIMEIoTCs 3aTpy AHEHUA
¢ BeIBOaMH. JIOIyCcKalOTes HapyIIeHHs HOPM JIMTEpaTypHOH pedn.

HeynorneTBopHTEIBHO

Marepuan uanaraercs HEIOCIE0BATENEHO, COMBUMBO, HE MIPE/CTABIAET
ONpe/IeNIeHHON CACTEMEI 3HAHUH 10 NUCIHIUIHHE. He pacKphIBaoTes
TIPHYHHHO-CIIE/ICTBEHHEIE CBA3M My ABICHHAMH H cOOBITHAMHU. He
IPOBOAMTCS aHAH3. BEIBOIEI OTCYTCTBYIOT. OTBETEI HA NOTIOHHTETEHEIE
BOMPOCEI OTCYTCTBYIOT. FIMeroTCA 3aMeTHBIC HapyIISHHs HOPM JIMTePaTypHOH
pedH.

a)

THUIIOBBIE 3AJAHMS NJISI NPOBEAEHUATEKYIIETO KOHTPOJIS:

2.2 Tecr.

mMunoeoti komnaexm 3a0anuii Ons 6xo00H020 mecmuposanus (IIpunoscenue 2)
mMunoeoil kKomniexm 3adanuii ons umoao602o mecmuposanus (IIpunodicenue 3)




6)

Kpumepuu OYenuearus

[Tpu oneHKE 3HAHWH OIlCHUBAHHS TECTOB YIHTEIBACTCH:

1. VposeHsb chOpMAPOBAHHEOCTH KOMIIETCHITHH.
2 VpoBeHb YCBOEGHMS TEOPETHIECKHX [ONIOKEH:AY  OUCIHWIUIHHEL, [PaBAILHOCTE
(hOpMyTEPOBKH OCHOBHEIX OHATHH K 3aKOHOMEPHOCTEH.
3 VpoBeHs 3HaHMsA (DAKTHIECKOTO MaTepHaa B obBeMe IpOrpaMMEL.
4, Jlormka, CTPYKTypa B TPaMOTHOCTE H3JI0KEHHS BOIIPOCA.
S VMEeHHE CBA3aTh TEOPHIO C IPAKTAKOH.
6. Vmenue genarth 0000meHws, BEIBOJBL
Nen Onenka KpaTepau oONeHKH
1 OTIHYHO ©CJTH BBITIOJIHEHEI CIISIYIOIHE YCIIOBHA:
- [aHbl TPABHIHLHBIE OTBETE! HE MEHEC 9EM Ha 90% BOMPOCOB TECTA, HCKITFOHas
BOTIPOCEI, HA KOTOPHIE CTYJEHT JOJDKCH aTh cBOGOIHEI OTBET;
. Ha BCE BOMPOCEL, TIPE/IIONAraloNIke CBOOO/HEIH OTBET, CTY/ACHT Aall
MPaBHIBHELY U TIOJHEIH OTBET.
2 Xopomo ©CJTH BEITIOJTHEHBI CISYIOIIHE YCIIOBH:
- JIAHEI IPABLTEHEIE OTBETE! HE MEHEe JeM Ha 75%0 BOMPOCOB TECTa, MCKIOTad
BOTIPOCEI, Ha KOTOPBIE CTY/ICHT IOJDKEH JaTh cBOOO/IHEL OTBET;
- Ha BCe BOMPOCEL, TIPe/IIONararoniue CBOGOAHELA OTBET, CTYACHT Aall
TIpaBHIBHEIA OTBET, HO JOTTYCTHI He3HATUTE/BHBIC omMOKH ¥ He IOKa3all
Heo6x0aEMOH TOMHOTEL.
3 | YIoBmeTBOPUTENEHO ©CITH BBHIIOTHEHEI CIISYIOIIME YCIOBHA:
- JaHBI IPABHJIBHBIE OTBETHl HE MEHEE 9EM Ha 50% BOTIPOCOB TECTA, HCKITIOTAL
BOIIPOCEI, HA KOTOPEIE CTY/CHT IO/DKEH ATk cBOOOIHEIH OTBET;
- Ha BCE BONPOCH], MNpEIIONAraloniie CBOOONHBIM OTBET, CTYNCHT Jal
HETPOTHBOPEUMBEIA OTBET, WIH TPH OTBETE MOMyCTAT 3HATUTEITEHBIE
HETOYHOCTH M He I0KAa3aJ1 IIOJTHOTEL
4 Hey/IOBIETBOPUTENBHO | €CIH CTY/ICHTOM HE BBLIOIHOHEI yCI0BIA, MpeIIoNaralomue OLeHKY
«Y IOBJIETBOPHTEJLHOY.
5 3a4yTeHo BrICTaBIAETCS IPH COOTBETCTBHH MapaMeTpaM DK3aMEHAITMOHHON IIKAITBI
HA YPOBHSX «OTIHYHO,(XOPOIIOY,
«yJIOBJIETBOPUTEIEHOY.
6 HeszaureHo BrIcTaRIAETCA IIPH COOTBETCTBUM NApaMeTpam SK3aMEHALIMOHHON IKAITEI Ha
YPOBHEKHEY LOBIETBOPHUTEIIEHON.
3. Ilepedens H XapaKTePHCTHKA HPONEAYP TEKYMEro KOHTPOJIS YCIeBAEMOCTH H
IPOMEXYTOSHOH ATTeCTANHHA M0 AHCHHIIAHE
T — ITepHOIAYHOCTE K Bupnst
Ne crioco0 MpOoBeAEHHS BEICTABIIAEMBIX @®opma ygeTa
OLIEHOYHOTO CPECTBa
IPOLEIYPE! OLEHMBAHH OLIEHOK
X BRRMSET] X BenomocTs, 3a9€THas
1 3ager OKOHYAHHH U3yUeHHs | 3a4TEeHO/HE3a4TeHO
KHIDKKE, TOPT(OHO
JIMCIIATLTHHEL
BxonHoe TeCTHpOBaHUE . JIucT pe3y/IbTaToB U3
ITo naTubamibHOH
B HAYaJe H3yUEeHHsA xabyHeTa TeCTUPOBAHHI,
2 TectupoBanue nIKane 1 CHIeBASMOCTH
HRBETIHE R, 3a9TeHO0/HE3a9TEHO AYPRAI YCHCRACH
IPeroaaBaTels
WToroeoe TeCTUPOBAHHE
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pa3 B CeMecTp, 10
OKOHYAHUH M3ydeHH
JVCLIATITHHEL
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IIpunooicenue 1

TrnoBbie BOIPOCHI K 3a9€Ty
3name (IIK-2.1)(IIK — 2.2)

1. VpaBHeHHe COXpaHEHWs SHEPTHH, 3aKOH ®ypbe, KpaeBble YCIOBHS 32[jad TEIIOIPOBOAHOCTH.
MeXaEMaM TEeIUIOIPOBOHOCTE BEIIECTB B TBEPAOM (KPHCTAIUIHICCKOM H amMopbHOM), KHIKOM H
ra3006pasEoM COCTOSHHUAX, TEMIONPOBOIHOCTE JEpe3 IIOCKYIO CTEHKY. Upmcno bro. Koshdurnuent
TeruIonepenaur. 1emIompoBOIHOCTE Hepes MHIMHAPHHISCKYIo —CTCHKY, KpHTHIECKHH IHaMerTp
H30JsmEH. HecTanroHapHOE TeMIepaTypHOE IIoNe B IIOCKOH IUIACTHHE, PETYIApHEIM PEXHM
OXJIaXIeHHA (HarpeBaHus) Te)l. MeToz mepeMHOKEHIL peImeHHH,
2. YpaBHEHHs COXPAHEHHA MACCH, HMITYJIbCa 1 SHCPTHH B CILIOIIHOM cpeie. OMIMPHICCKAS 3aKOHBI
neperoca (Hsiorona, @ypee, @uxa). IIpusencHue ypaBHEHHE X OespasMepHOMY BHIY, KPHTCPHH
momo6us, DEAMUecKui CMBICH THCEN MOXOOHS KOHBEKTHBHOIO TEIIO- H Maccoobmena TpoiiHasd
AHAJIOTHA.
3. TemTo06MeH IIpy BEEMIHeM obTexammy Tena. CrcTemMa ypaBHEHHI TEIIOBOrO IOIPAHAIHOTO CIOL.
AHamu3 Temnoo0MeHa NpH JaMAHAPHOM TEICHWH B IOTPAHMIHOM CI0¢ METOXAMH pazMepHOCTEH.
ApToMonebHOe pemenre [lombrayzena. COOTHOMMEHA UL pacieTa TemToo6MeHa TIPH Pa3JIMIHEX
gucnax Ipagaris. Y CIOBHBIE TONIAHE IOTPAHINIHOTO CIOL. VETerpaibHble YPABHEHHS HMITYIbCa H
DHEPIHH.
4.  KOHBEKTHBHEIH TEILIOOOMEH B TypOymeHTHOM mOTOKe. Ilepexon naMHHADHOTO TCICHHA B
TypGyIeRTHOE, BIMIHAE HA TyPOYNCHTHEIM NEPEXO/ apaMeTpos HaOEeraromero mOTOKa, MacCOBET -
CHJI, XapaKTePHCTHK 00TekaeMOH IOBEPXHOCTH. o
3uams (ITIK-4.1)

5. OcpenHEHHBIE YPABHEHHsS NIBIDKCHHS H SHEPIHH UL TypOymnenTHOrO TedeHMs. Kaxymuecd
HATIPSDKCHHS TyPOYISHTHOTO TPEHHs, TypOyICH THELX TEIUIOBOH ITOTOK.
6. CTpyKTypa IpHCTEHHOR TypOyneHTHOM 0671acTH. AHANOTH Peitmonpaca s TemtooOMeHa MpH
TypOyIEeHTHOM TEUCHHH B HOIPAHMTHOM CJIOS (mRyxcroiHas cXeMa), PacueTHEIC COOTHOIICHHSA MU
TEILTOOTAYH.
7. KOHBEKTUBHEIH TEII00OMEH IpPH BEICOKHMX CKOPOCTSAX TCHEHHI. AmmabaTHaeckas TeMIepaTypa
cTenkH, K03 QHIHEHT BOCCTAHOBJICHAS, METOIBI pacteTa TeIIOOT A .
8. TemroobMed Ha MPOHANAEMOM IIOBEPXHOCTH. TemnoofMeH Ope [ONEPETHOM OOTCKaHMH

OFHOYHOTO IHIHH/Pa ¥ IyIKOB TPYO.

3uamo (I1IK-4.2)
9. Temoo6MeH IpH TeYSHHH XUAKOCTH B KaHamax. MaTeMaTHieckoe OMHMCAHue, cpen-HeMaccoBas
CKOpPOCTB H TEMIIEPATypa.
10. CrabrIM3upOBaHHELL TeII000MEH IIPH IPAHITHBIX yCIIOBHAX 2-r0 poja.
11. TIpodmm CKOPOCTH, TEMIIEpaTypkl, TEILIOBOTO IIOTOXKA TpH NTaMHHAPHOM H TypOyIeHTHO
TegeHny, nETErpat JlafoHa. —
12. Termoo6MeH IPH TAMHHAPHOM TEYCHHH XUIKOCTH B BAYAIbHOM TEPMATECKOM y49acTKe KpyTIoH
TpyOBHL.

Vmems (ITK-2.1)(IIK - 2.2)
13. HaganeHEEN MHAPOIHHAMUYECKAR YIaCTOK. Cra6aIMEpOBaHHE TETI000MEH IPH IAMUHAPHOM
TEedICHHUH.
14, CTabuIH3HpOBAHHEIT TEILIOOOMEH IIPH TypOyIeHTHOM TEIEHHH (PE3yIIbTATE] HCCIEIOBaHUT I/
HeMETALTHIECKIX JKIIKOCTeH 1 JKHIKAX METAIUIOB), PACICTHEIC bopMyIBL
15. BrusiHe IEPEMEHHOCTH CBOKCTB XKHKOCTH Ha TemT000MEH K TeUSHHAY KaleTbHBIX KATKOCTEH
¥ Ta30B B TpyOax.
16. TemmoobMeH mpu cBOOOIHON KOHBEKITHH.

Ymems (ITK-4.1)
17. MexaHH3M 1 MATEMATAYECKOE ONHCaHHe, pub/TmkeHne byccuHecka.
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18. PasBuTHe [OrPAHMIHOTO CJOS HA BEPTHKAIBHOM ILTOCKOH IOBEPXHOCTH, pacdeT koaunrenTa
TEIIOOTAAYH.
19. CpoBogHas KOHBEKIHsS Ha IOBEPXHOCTH TOPH30HTAIBHOIO LHMIMHIpE H chepsr. CroGomHas
KOHBEKIMS B 3aMKHYTEIX 00bemax; Terionepeaaia 9epes IpociotKy. C
20. TemmoobMer npy Ga30BEIX IPEBPAMEHUSX. MaTeMaTH4eCKOe OIMCaHIe i MOTIEIH IBYX(ha3HbIX Cpen.
Ymems (IIK -4.2)
21. VHuBepCaIbHEIE YCIOBHS COBMECTHMOCTH Ha Mex(a3HbIX IPAHATIAX.
22. CrHoemdanpHEIE YCIOBAS COBMECTHMOCTH Ul IIPONECCOB  TEILIO- H MaccoobMeHa.
HepaBHOBECHOCTE Ha MeXK(a3HEIX TPaHUIaX, KBA3HPABHOBECHO® DpuOIIDKCHHE,
23, IIicHouHAS ¥ KamenbHas KOHMeHcamms. TelmoofMeH NpH IUICHOIHOH KOHACHCAUWH Ha
BEPTHKAIBHON [IOBEPXHOCTH: pemtenue HyccembTa, anaii3 OCHOBHEX IOIyIIeHHH.
24. KoHeHcamas Ha TOBEPXHOCTH TOPA30HTAIBHOTO MAIMEpa. Koraercanus ABIKYIErocs napa.
KagecTBeHHBIE 3aKOHOMEPHOCTH KalleIbHON KOHICHCAIIH.,
Hmemp nasvixu (IK-2.1)(IIK - 2.2)
25. Kumnenwe xumakoctell. YCIOBHS 3apoX/AeHKS TAPOBOIo 3apOJkIlia B obbemMe Tepe-rpeToR KHIKOCTH
¥ Ha TBEPHOH! IOBEPXHOCTH HAarpeBa.
26. OCHOBHBIE 3aKOHOMEPHOCTH POCTa ¥ OTPBIBa IIAPOBEIX ITy3BIPEKOE. «KpuBas KHIIEHIA,
27. TeroobMeH TIpH My3HPEKOBOM KHIEHHH B GonbmoM obseme, TennooOMeH MPH IICHOYHOM KHUIICHHH.
Kpwmsuce! kunenws B Gombmom oGbeme.
28. PesxuMEl TeUeHHA JBYX(ha3sHBIX IOTOKOB B TpyOax.
Hmemp nasvicu (IIK -4.1)
29. XapakTep M3MEHEHHA CPETHE-MacCOBOH TeMIIEPATy Pl KHAAKOCTH, TEMIICPATypEl CTEHKH, PAaCXOIHOTO
MaCCOBOTO TIApOCOEPIKAaHHA 10 JUTHHE 000TpeBaeMOoro KaHaa. =
30, Kunenue uIKOCTH, HEJOrPeTO’ 10 TeMIIEPaTyPEl HACHIIICHHA. Kpusuc TennooTaaqd MpH KUICHHH .
Tpybax.
31. COBMECTHEIe TPOLESCCH Temmo- ¥ Maccoreperoca. OGIas XapaKTepHCTHKa [POLECCOB nepeHoca
Maccel ¥ DHEPI'HH.
32. Coctas cMecH, Tubdy3HOHHELE IOTOKH, KO3(QOUIHEHT nudy3un.
Hmemps nasvixu (11K -4.2)
33. TlepeHOC SHEPIWH ¥ HMITyIIbca B CMECH. AHAJIOTHS IIPOLECCOB TCILIO- 1 MaccooOMeHa.
34. Pacger WHTCHCHBHOCTH IIEDEHOCA DHEPTHH W MAacChl KOMIOHEHTA IIPH yMEPEHHBIX H BEICOKHMX
CKOpOCTSAX MaccooOMera.
35. Temno- 1 MaccooOMEH IIpH XMMHIECKHX TPEBPAICHIAX.
36. ucddy3ns, COMPOROKAAEMAA TOMOICHHOH HITH TETEPOTEHHOM XMMIIECKOH peaKiuei.
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IIpunoocerue 2
Tr0BBIe BOIPOCH K TecTApoBaHmI0 (BxoxH0€E TeCTHPOBAHHE)
1. BHyTpeHHAI SHEPrHs JaHHOM MaCcCEl PEaIbHOTO rasa...

A. He 3aBHCHT HH OT TeMIICpPaTyphl, HE OT 00BeMa.

B. He 3aBHCHT HE OT Kak#x (axTopoB.

B. 3aBHCHT TONBKO OT 00BEMA.

I". 3aBHCHT OT TEMIIEPaTyPHl H 00BEMA.

2. BHYTPEHHIOK 3HEPTHIO CHCTEME! MOKHO H3MEHHTS (BHIOEpHTe HarOoTIee TOTHOS
IPOJOIDKEHHE QpasEL..

A.. ToIBKO IIyTEM COBEpPIIECHHA pabOoTEL

B. Tomnsko mryTeM TeIIonepeaads.

B. ITyTtem corepmerns paboTHl B TEIIONEPeNadH.

I'. Cpens OTBETOB HET IIPABHJIEHOTO.

3. B mpomecce [IaBISHIES TBEPIOTO TeNa IOJBOAMOE TEIUIO HET Ha PA3pEIB MEKATOMHEIX
(MEXMONEKy IAPHLIX) CBA3eH B paspylIeHne JABHEro IOPs/Ka B KPHCTAIIAX. TTpouCXOMAT 1K IIPH
IUIaBIICHAH H3MEHEHNE BHYTPeHHe] SHepruu Tena?

A. BEYTpeHHA SHEPTHS Tea HE H3MCHSICTCAL.

B. BEyTpeHHAS 3HEPTHS Tejla YBEIIHIHBACTCAL.

B. BHyTpeHHSI SHEPIHs TE/Ia YMEHBIIACTCS.

T'. BHyTpeHH: I SHEPTHs Te/la HHOTA YBEIMIHBACTCA,

WHOT/Ia YMEHBIIACTCHL,

4., Kakoit TEILIOBOI IIPOIECC H3MEHEHHS COCTOSHIA Ia3a IPOACXOHT Ge3 TerwtoobmMera?

A. M306apHbIi.

B. VzoxopHbIH.

B. U30TepMUIIECKHH.

I'. ArmabaTHELH,

5. imeansHeli ra3 IepeBOIUTCSA B3 OMHOIO COCTOSHHSA B APYTO€ NBYMI cmocobamu: a—b 1 a—
B (cM. pc.). KakoMy COCTOSHEIO COOTBETCTBYET HauOOMbIIAsk TeMmeparypa’

T 1 A. a.
B. 0.
B.B.
Iams.

6. JlBa OTAHAKOBEIX TBEP/BIX T, HMEIOIIMX Pa3IHIHEIC TEMIIEPATYPEI, IPHBEIH B
CONPHKOCHOBEHHE TaK, IOKA3aHO Ha puC. KaKoe U3 IepeTuCICHHbX HIKS YTBEPXICHAR ABJIAETCS
BEPHBIM?

A. Temnonepenada OCYIECTBIISETCS TOMBKO B MOIOMKCHIS 1 ot tenma I x Temy 1L
B. Temonepenada OCyIIECTBIIACTCS TOIBKO B OTOXCHIH 2 ot Tena I x Temy L.
B. Temnornepeaada OCYMECTBIIAETCS TONBKO B IOJIOXKCHHH 3 ot rema II x Temy L.
T'. IIpm mo60M MOIOXEHHH TeJl TEIUIONepe/Iada OCYIECTBIICTCA OT Telld I x temy I1.
7. Yemy paBHa paboTa, COBEPIICHHAS Ta30M IIPH IEPEXONIE ero 13 COCTOARHA I8
cocrosame II (cM. prc.)?
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3 A. 8 x]Tx.

X B. 6 1JDx.
M. i B. 6 [x.
1 5 : I.8 MH)K

' ]

1 i § P

2 EERE SR R R e
Puc. 152

8. BHYTpeHHss DHEPIHS HIESATBHOTO ra3a IIpH aguadaTHOM Ipollecce, rpadiK KOTOPOro
MIPEICTABIICH HA PHUC.
a. He usmensercs.
b. YBemuuuBaeTcs.
B. YMenrmraeTcs.
I'. Cuauana yMeHbIIaeTCs,
3aTEM YBEIHIHBAETCS

Puc. 1563

9. Bozopos 1 reyuii paBHOM MAacCHI, B3ATHIE IIPH OJMHAKOBEIX JaBJIeHUsX, HarpesatoT Ha 20 K.
OmwHakoBas JTH paboTa COBEPINASTCS IPH 3TOM?

A. Pabora, coBepmeHHas BOIOPOIOM, B 2 pa3a boJble.

B. PaGora, coBepmieHHast reueM, B 2 pasza GoJbIe.

B. CosepmiatoTcsd paBHEIE PabOTEL.

I'. ITo ycnoBHIO 33129y HEBO3MOKHO CPABHUTE PabOTHI, COBEPIICHHEIE ra3aMH.

10. UneansHblil ra3 MEpeBOIUTCS B3 IIEPBOTO COCTOSHHUS BO BTOPOE IByMs crocobamu: 1—a—
2'u 1—6—2. B xakoM ciiy4ae rasy mepenaso 6oJbiiee KOJIHIeCTBO TEIIOTHI?

pA ‘\\ o : A. 1—a—2.
: ‘x_\ ; b. 1—6—2.
Meof ?\%‘; : B. B ofoux ciyyasx nepegaercs 0AUHAKOBOE KOJIMYECTBO
B 5 > Sonet TETIIOTHI.
150y I". TTo ycrnoBwHIO 3a/1a48 HEBO3MOKHO CPABHUTE IEPE/IAHHOE
N gy rasy TeIlo.
0 AR
Pue. 166

11. B npouecce aiuabaTHOTO pacOIMPEHHs Ta3 coBepiaeT paboTy, papHyio 3 * 10" ITxx. Yemy
paBHO M3MCHEHHE BHYTPEHHEH SHepruH raza?

A. 0.

B. 3« 10'° JIx.

8.-3- 10" JIx.

. U3MeHeHHe BHYTPEHHEH SHEPTHH MOXKET IIPHHUMATE JII000€ 3HAYEHHE,

12. Kakyio paboTy coBepIIHII BOXOPOA Maccoit 2 Kr npu u3o6apHoM Harpesaaud Ha 10 K?

A= 83 xJ[x.
b.= 83 Ix.
B. 0.

=125 x]JIx.

13. Tensosas MammHa moxyariaa oT Harpesaremns 0,4 MJK TEIIOTH B OTJalIa XOIOAHIIBHUKY
0,1 MJTx TermoTsl. Yemy pasen KI1J] tako#t TeroBoi MamIuHEL?
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A. 100%.

B. > 100%.

B. 75%.

I'.25%

Yacte b

14. B cTakaH ¢ BOJOM OMYCTHIIH KPHCTAILUIEI MApPraHIOBKH. Uepe3 HEKOTOPOe BpeMs
IIOIIYYHIICS PABHOMEPHO OKpalieHHbIH pacTBOp. MOryT Jid U3 pacTBOpa CaMOTIPOU3BOJIEHO
06pazoBaThCA KPHCTATUIHKH MapraHIiOBKH 7

A. Ecnu Harpers, TO MOTYT.

b. Hukorpa He MOTYT.

B. Ecnu oxyiaiute, TO MOTYT.

. MoryT, eciu OBICTPO OXJANKTE, & 3aTEM HarpeTh.

15. Ha prc. mokasaH mporecc H3MEHEHHsI COCTOSHHUS HealbHOoro rasa. Yemy paBHa paboTa,
COBEpIIICHHAS Ta30M, €CITH B 9TOM IIpoliecce OH MOIydui 6 © 10° JIx TennoTs?

B Tt

~
I

1

i i

FL i b b st b Rk e e
I
|
'

| | ) ;E.'.m.
Ho gt
0 e TR B B
- Puc. 154
A. 0
B. -6 + 10° Iix
B. 6+ 10° JIx
I.3+10* k.
16. Uemy paBHa paGoTa, COBEpIIEHHAs ra30M IIPH NEPEXOJIe €ro U3 COCTOsHu [ B
P10%Ta : cocrosiame 11 (cm. puc.)?
A
s Cem - A. 4 KJTx.
24 === b. 6 x/[x.
: , f B. 0.
o T ':'“"I I'. PaboTa MOXeET IMpHHUMATE 000e 3Ha4EHHUE.
o T z: Py M
Puc. 158 8. UeMy paBHA BHYTPEHHSI SHEPTUs 1 MOJIb OTHOATOM-HOT'O
UeaTbHOTO Ta3a, Haxognierocs mpu temueparype 27 °C?
A0
B. 3740 Ix.
B.7479 Ix.
1'.2493 Jix.

17. T'a3 momyumn 500 Jlx TemtoTs. [Ipu 5TOM ero BHYTPEHHSSI 3Heprus yBenudriach ua 300
JIx. Yemy paBHa paboTa, COBEpIIEHHAs ra3oMm?

A. 200 Idx.

B. 800 [Tx.

B. 0.

I'. 500 Ox.
18. Kaxoe 3navenue KIIJ] MOKeT MMeTh UcalbHas TEIUIOBad MaIIHHA ¢ TEMIIEPATY PO

narpesaress 527 °C u TemnepaTypoi xonoaunsnuka -27 °C?



T A - A. 100%.
”f’“ 5 : B. > 100%.

 Hripgm o B. = 95%.
i T. = 63%.
; Yacts b
1001~ ;
! i i
Ol
it i | Lo
0 1 IS IR I i
Puc. 160

19. Eciu B cTakaH ¢ BOJOH OIYCTUTH KyCOUEK caxapa H pa3MeIlaTh, TO MOJIYYHTCS PacTBOP
caxapa. MOJeT JTi U3 pacTBOpa CaMOIPOU3BOIEHO 06pazoBaThesl KyCodeK caxapa?

A. Ecmua narpets, TO MOXKET.

b. Ecnu oXJIafgiTh, TO MOMKET.

B. Hukorna me MOXeT.

I'. Moxert, eciti OBICTPO HArPeTh, & 3aTEM OXJIAIHUTh.

20. B npougcce H30XOpHOTO HarpeBanus ra3 noxydun 15 Mk TennoTel. Yemy paBHO
HM3MCHECHHE BHYTPCHHEH SHEpruu raza?

A. 15 MTx.

b. -15 M]Jx.

B. 0.

I'. OnpeneneHHO OTBETUTE HEJIB34.
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Ipunoxcenue 3

Tunoskie Bonpockl K TecTapoBanuio (MTorosoe TectTupoBanne)
3name (IIK-2.1)

1. Tats onpenenenue:

TepMomuHAMHKE — ... covvvvvininnnnnn.

(Hayka, U3ydaromas caMble pa3sHOOOpa3HEIe SIBICHUS IPUPOIEI, COIIPOBOK/TAFOIIHECS
nepenadel uiy IpeBpalicHAAMH SHEPTHH B Pa3IHIHEIX (QU3MYECKUX, XUMHYECKUX, MEXAHHYECKUX H
IPYTHX TIPOIleccax).

2. BeraButs nponynieHHOe: [Ipy NOCTOSHHON TeMIIepaType yaenbHEe 00bEMEI JaHHOTO ra3a,
00paTHO MPOIOPIHOHAIIBHEI €0 a0COMOTHEIM JAABJIEHHIM — 3TO ........

(3axoH boia-MapuoTTa)

3. late onpenenenue: TepMOTHHAMUYECKAS CUCTEMA 3TO = ............

(Takas paBHOBECHAs CHCTeMa, KoTopast ciocofHa 0O6MEHUBATRLCSA C IPYTHMH TENIAMH SHeprueii u
BEIIECTBOM)
Ymems (IIK-2.1)

4. Nononuute: [JapaMeTpsl COCTOSHHUS:

) U 3 WG 3 SR, . TR ) T

(a) macca; 6) cuia; B) INIOTHOCTE BEL[ECTBA; T) NABJICHHUE; 1) TEMIIEpaTypa)

5. O606IUTE:

1. TexHHuecKas TEPMOTHHAMHKA,
2. XUMHYeCKas TepMOJIHHAMHUKA,
3. obmas TepMOaMHAMEKA,

(mpUKIIaIHBIE KYPCHI TEPMOIHHAMUKH )

6. Beibpars npaBHIBHEIH OTBET:

Paznu4aroT Temno&MKOCTS:

a) Maccosas; 6) 00bEMHAN; B) HacaTbHAL,

T') yIOENbHAS; ) MOJIBHAS, €) HCTHHHAS.

(a), 6), 1), 1), €))

7. O606muUTE:

1. ¥30XOpHBIH IIpoIIECC,

2. n3obapHblil nponecce,

3. U30TEPMHYECKHH IIpOIIECE,

4. apnabaTHbIH nporecc.

(TepMOIMHAMHYECKHE IPOLIECCH H3MEHEHH COCTOSHHUA)

8. BribpaTs mpaBUIILHEIN OTBET:

Pabouum Tenom nuxiia HA3LIBAIOT:

a) BEIECTBO, 3a CIET H3IMEHEHHUS COCTOSIHHSI KOTOPOTroO HONy4aroT paboTy;

0); BEIECTBO, 3a CIET M3MEHEHHS COCTOSHHS KOTOPOro He Mony4atoT paboTy;

(a)

9. 3aKOHYUTE:

DTOT 3aKOH TEPMOIHMHAMHKY YTBEPKAAET, ITO HEBO3MOXKEH IIPOIIECC, B PE3YIETATe KOTOPOTO
TEIIOTA ITOMHOCTHIO IIPEBPAIMIAETCA B ..vvuveenee

(paborty)

Hmems naswiku (IIK-2.1)

3uame (IIK-2.2)
10. BeibpaTh IpaBUIIbHBIN OTBET:
VpaBHEHHE OIpeeIeHUS MOIBHON TETIIOEMKOCTH —
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(1)
11. 3axorunTs: KoMuuecTBO TEMIOTHI, HEOOX0IMMOe IJIS HarpeBa eIMHHUIIBI MACChI BEIECTBA
Ha 19C — 3710 .evvnee,
(MOBHAS TEIUIOEMKOCTE)
12. CoorHecrn:
1. xpyroerie a) oOpaTHUMBIi;
[I.TepmoguHaMugecKkuii 6) H30XOPHBIN;
B) anuabaTHBIH;
r) HeoOpaTHUMBIH;
1) u300apHBIH.
I.a), 1)
I1. 6), B), 1).
Ymems (IIK-2.2)
13. CocTaBuTh U3 CIIOB OIPEEIIEHHE:
[TpUHIMI SKBHBATEHTHOCTH —...vvvuenrnnennns
B3aUMHEIE 7. XapaKTEepU3yeT
TEIIOTE! 8. paboThl
. SBISTIONTAXCS 9. OCHOBHBIMH
dbopmamu 10. nepegagn
sHepruu 11. Tenamu
Mexay 12. npeBpalieHus
(TTprHILMII SKBUBATECHTHOCTH - XapaKTEePH3yeT B3aHMHEIE IIPEBPANICHUS TEIIOTHL B paboTEl,
SBJISIONIMXCSA OCHOBHBIME (hOpMaMH Iiepeiadil SHEPTHH MEKIY TeJlaMH)
14. CootHecTu:
YpaBHEHHE IEPBOT0 Hadasla TEPMOJIHHAMHKH
a) AU=0;5"- L2

O 1 s L R

B) O12=A L2
r); 0-Q =dU + 6L
(a)

15. Pemuts 3amaqy:

OmnpenenuTs yAeIbHYIO Ta30BYI0 MOCTOSIHHYIO CMecH, cocTosmel u3 Ve = 0,35 M u Vo =
0,15 M, a TakoKe aBIeHHE KOMIOHEHTOB cMecH Pov = 0,1 MITa.

Hmemb nasviku (IIK-2.2)

16. laTe onpeneneHue:

Pabogee TENO —3TO0...cevvvverirnnnnnnns

TEJIO MOCPENCTBOM, KOTOPOTO IIPOM3BOANTCS B3aMMHOE IIPEBPAICHAE TEMIOTEL B paboThI

17. BeraRuTh NPOITYIIIEHHOE:

IIPH IIOCTOSTHHOM JIaBIICHHH YeTbHEIE 00BEMBI ra3a NPAMONPONIOPIIHOHAIBHEI €10
abCOJTFOTHEIM TEMIEPaTypaM ..... e .

(3akoH I'eit-Jlroccaka)

18. JlaTs onpejeneHue:

VneambHBIM ra3aM Ha3bIBAKOT = ....c.vevennn.s

ra3, B KOTOPOM OTCYTCTBYIOT CHIIBI B3aUMOJIEHCTBHS MEXK Iy MOJIEKYJIaMH, 4 CAMH MOJICKYJIBI
UMEIOIIHE MAcCy, PACCMATPHBAIOTCS KaK MaTepHallbHEIE TOUKH, He HMEIOIHUe 00BEMa.

3uname (I1K-4.1)

19. JIOIOTHATE:

TepMoMHAMHYECKUE CHCTEMEI OBIBAIOT:

a) H30JIMPOBAHHEIE;

6) HEeH30IHUPOBAHHEIE,
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B) TIOTYH30IMPOBAHHEIE,
20. O606mMmTE:

1. 3akoH boiins-MapuoTra,
2. sakoH ['eii-Jlroccaxa,

3. 3axon [lapms;

4. 3aK0H ABOrajpo.

(3aKOHBI HICATHHEIX I'a30B)
21. Bribpathe npaBHIBHEIA OTBET:

VYpasaenne Menneneepa-Kianeiipona:
a) P-V=GR'T,6) P-V=RT;B) P-V=uR-T.

(a)
Ymems (IIK-4.1)
22. O600mHTE:
1. yIenbHasd,
2. obnéMHa,
3, MaccoBasl.

(BHOBI TETIITOEMKOCTH)

23. BriOpats MpaBHIIBHEIA OTBET:
3akoH JlanpTOHA:

a) PV =G RT,

;

B) Pi=Fi Di.

(@)

24. 3aKOHYHTE:

Kaxnprii KOMIIOHEHT CMeCH HMeeT TeMIIepaTypy, PaBHYO ...........

Kaxnprit KOMIOHEHT CMeCH HMEET TeMIIepaTypy, PABHYIO TEMIICPATYPE CMECH.
Hmems nagvixu (I1K-4.1)

25. Bribpats npaBUIBHEIH OTBET:

l.p=po+pgh;
2. H=U+p'V;
3. h=H/G

2)

26. 3aKOHYHUTE:

[Ipomeccs! npH COBEPIIEHUH KOTOPHIX B MPSMOM H 00OpaTHOM HAIIPaBICHHH
TEPMOJUHAMHUYECKASA CHCTEMA BO3BPAIAETCs B HCXOJHOE COCTOSIHHE H IIPH OTOM B OKpPYIKaromiei
CpeZie HE IIPOMUCXOJUT HUKAKUX M3MEHEHHH — 3TO......vvvvuenn.

(oOparHBIit KpyroBOii Iporece)

27. CooTHeCTH:

L. p-v=const a) 3axoH ABoraapo

II. =4V 6) 3axom Illapns;

B) 3aKkoH boitns-Mapuorra

L B)
1. a)
3names (I1K-4.2)

28. CocTaBHTH H3 CIIOB OIPECIICHEE:

OHTANBIHA — ........

l.cymma 6.ompenensercs

2.BHYTpeHHEH 7. DHEPrUU

3.cucTeMbl 8. IPOH3BENCHHU

4. napneHus 9. cHCTEMEI



5. 06sém 10. HA

OHTaIBINA — KaK CyMMa BHYTPEHHEH SHEPTHH CHCTEMEI H TIPOU3BEACHHS [IaBICHHS CHCTEMEL
Ha 00BEM.

29. CootHecTH:

I. O, 4 a) pabora;

114U, L 6) Tennora;

B) BHYTPCHHSS SHEPIUs;

I) K03(hGULHEHT TPOOPIHOHATEHOCTH.

[. 6), 1)

II. a), B)

30. Pemmts 3a1aygy:

Ompenennts yaenbHbLH 005EM KHCIIOpO/a, t=20°C, naBienue raza B 6aTone p =5,1 Mlla,
abCcomOTHOE JaBIeHHe BO3MyXa B momemeHud pp=99,08 xI1a.

Ymems (I1K-4.2)

31. TenyoBo# OBUraTels 3a OJMH MAKI HONIYYaeT OT Harpesates 100 kJ[x TEMIOTH M OTHAET
xonmomuieHEKY 60 x/Dx. Uemy pasen KI1][ atoro meurarens (%):

a) 25

6) 40 +

B) 60

32. KaxuMm 1omkHO OBITH OTHOMIEHHE Mace m1/m?2 rops4eit ¥ XoJIOIHO#R BOIEI IS TOTO, YTOOHI
3a cuer oxnaxaenust or 50°C mo 30°C Bomsl Maccel m1, Boma Maccod m2 Harpenachk ot 20° o 30°C:

a) 1/2+

6) 2

B) 4

33. Temnosoi neurarens ¢ KIIIT 50% 3a oauH MK OTAAET XONOMMILHHKY 56 KJDK TEILIOTHL
Kaxkas paborta um (k) coBepriaeTcs 3a OHH ITHKIL;

a) 40

6) 27

B) 56 +

Hmemb nasviku (IIK-4.2)

34. VKaxuTe CIAHHUITY H3MEPEHHS BEIMIMHEL, H3MEPSIEMOi IIpou3BeAeHHEM DAV

a) IDKOYJIb +

6) mackanb

B) BarT

35. Kakomy xomugectBy Temaotsl (MJIx) skBuBaneHTHa paGora, coBepmaemas 3a 1 d
JBHTraTelleM MOITHOCTHIO 2 KBT:

a) 0,2

6) 3.6

B) 7,2 +

36. Haiiiure paboty, coBepmraeMyro ABYMsS MOJSIMH HJEAIBHOrO Tasa IPH €ro H306apHOM
HarpeBanuu Ha 100°C (IIx). R=8,3 ] [x/MonsK:

a) 166

6) 1660 +

B) 830
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JIncr BHeceHus! 1ONOJIHEHHIT U H3MEeHeHHIl B pa00o4yr0 NporpaMmy M CIMIIIMHBI

«DKCTpeMalibHbIE YCIOBUS TEIIIO00OMEHAY
(HaMMEHOBaHME JHUCLUILIIHBI)

Ha 2025-2026 y4yeOHbIii roa

PabGouass mporpamma mnepecMoTpeHa Ha 3acenaHuu kKadenpsl «VHXKEHEpHBIE CHUCTEMBI U
9KOJIOTUsI», IpoTokon Ne 8 ot 22 ampenst 2025 .

3aBenyromuii kadeapoit ( % P.A. ApcnanoBa

B pabouyto mporpamMmmy BHOCSITCS CIIETYIOIINE U3MEHEHUS:

8.2. Ilepeyenb HEOOXOAUMOT0 JIMIIEH3MOHHOTO M CBOOOIHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOI0
06ecneqemm, B TOM YHUCJI€ OTEYECCTBEHHOI'0 IPOU3BOACTBA, MCIIOJB3YEMOI'O IIPH OCYIIECTBJICHUU
06pasonaTenLH0ro nmpouecca mo JTMCHUIJINHE

o 7-Zip;

e Adobe Acrobat Reader DC;

e Apache Open Office;

¢ VLC media player;

o Kaspersky Endpoint Security

e Yandex browser

8.3. IlepeuyeHb coBpeMeHHBbIX NPO¢ecCHOHAIBHBIX 023 JAHHBIX U HH(GOPMALMOHHBIX

CHPaBOYHBIX CHCTEM, IOCTYIMHBIX 00yYaIOIMIMMCS IPH OCBOEHHH M CIHILTHHBI

1. DnekTpoHHAas MHPOPMAIIMOHHO-00pa3oBaTeIbHas cpeaa Y HUBEpCUTeTa

(http://moodle.aucu.ru).

2. DIeKTPOHHO-OMONMOTEUHAs cUCTeMa « Y HUBEPCUTETCKAss OMOIMOTEKA OHIIANH

(https://biblioclub.ru/).

3. DnekTpoHHO-0ubIHOoTEeYHast cuctema «[PRsmarty (http://www.iprbookshop.ru).
DnextponHO-6nbMoTeunas cucrema «PROFo6paszosanue» (https://profspo.ru/);

4.
5. Koncynprant+ (http://www.consultant-urist.ru/).
1.

OnexTpoHHas HHHOPMaLMOHHO-00pa3oBaTeIbHas [Iporpammuoe obecnieyenue, 6e3 cpoka IeHCTBHS.
cpena Yuusepcutera:(http://moodle.aucu.ru);
?. DnexTpoHHO-OMOIHOTeYHas cuctema «IPRsmarty 00O Komnanus «Ai ITu Ap Menua» norosop Ne
(www.iprbookshop.ru). 11810/2411 ot 02.09.2024 1. (cpok aeiicTBust —24
MecsIa).
3. Koncynprant + (http://www.consultant-urist.ru/). 000 UlJ «Koucynprant Cepuc» norosop Ne 197-K
ot 01.04.2025r. (cpok gevicteust — no 01.04.2026r.).
4. deneparbHBIA HHCTUTYT MPOMBIIUICHHON OmnnaitH pecypc co CBOOOIHBIM JOCTYTIOM.
cobcreennoctu (http://wwwl.fips.ru/)
CocraBuTenu U3MEHEHUIN U TOTIOJTHEHNN: ( % P.A. Apcnanosa

pykoBoautens OIIOII, noueHt

IIpencenarens MKH «TemnosHepreTuka v TEMJIOTEXHAKA
HaIlpaBJIeHHOCTH (MPOoduIb) «DHEpreTuKa TerIoTEXHOIOTHii»
JOLIEHT - P.A. Apcnanosa

(D

« 22 » ampens_2025T.
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