MHUHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUIICKON
OEJIEPALINN
(enepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO

_ 00pasoBaHust 5
"CAHKT-IIETEPBYPI'CK1U I'OCYAAPCTBEHHbBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O I[TPUBOPOCTPOEHU A"

Kadempa Ne 13

YTBEPXJIAIO
PykoBonuTens HanpaBiaeHus

JIOII.,K.T.H.,JIOII.

(OJDKHOCTB, Y4. CTEIEHb, 3BaHHE)

H.A. OBunHHHKOBA /'
%93
(MHULHATBI, (baMunmg%

(moamnuce)

«29» mas 2023 r

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«TepMO,Z[I/IHaMI/IKa U TCIIOTEXHUKa»
(HaumMeHoBaHHE AUCIMITIIMHBI)

Ko mampaBiesust HOAroToOBKU/
P 25.03.01
CIICIIMAJIBHOCTHU
HaI/IMeHOBaHI/IC HaHpaBJ’ICHI/IH TeXHI/I‘leCKaﬂ 3KC1'IJ'IyaTaI_[I/I5{ JICTATCIIBHBIX annapaTOB u
HO,Z[FOTOBKI/I/ CIICHHUAJIBHOCTU ,I[BI/IFaTeHeﬁ
HaI/IMeHOBaHI/IC :‘)KCHHyaTaI_II/IH N UCIIBITAHUA aBHaHHOHHOﬁ u KOCMH‘ICCKOﬁ
HaHpaBHeHHOCTI/I TEXHUKU
dopma o0ydeHust 3a04Has

Cankr-Ilerep6ypr— 2023




JIuct cornacoBanusi pabodell mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JIOII.,K.T.H. ﬂ,fb&} A.C. Tumorryk

(OIKHOCTD, Y4. CTETICHb, 3BaHHE) (monmuce, nara) (MHUOMATE, aMuITHs)

[Tporpamma ogoOpeHa Ha 3acemanuu kadeapsr Ne 13

«29» mast 2023 r, mpotokoa Ne 9

3aBemyromnuii kageapoit Ne 13
K.T.H.,JIOIL. 7 H.A. OBYUMHHHUKOBA

(yu. cremneHs, 3BaHHUE) (momitfice, nara) (MHULMATBI, aMUITHS)

OtBerctBennbiit 32 OIT BO 25.03.01(01)

Crapuuii mpenoaaBarelib le re. R H.U. YckoBa
(OIKHOCTD, Y4. CTETICHb, 3BaHHE) (moamucek, nara) (MHULMATBI, (aMUITUS)
3amectuTens qupekropa nHeTuTyta Nel mo eckoi pabore

Crapumii mpenoaaBaTesnb B.E. Taparyn

7]
(OMKHOCTD, Y4. CTETICHB, 3BaHHE) V4 ,’(IfO,Z[?(CB, Jara) (MHULMATBI, (aMUITUsT)
\



AHHOTaAUA

Huctummmaa «TepMoauHaMuKa ¥ TEIUIOTEXHHWKA» BXOJUT B 00pa30BaTEIbHYIO
MPOrpaMMy BBICHIETO 00pa30BaHUs — MPOrpaMMy OakaiaaBpuara MO HAMPABJICHUIO MOATOTOBKHU/
cnenuanbHocTH 25.03.01 «TexHuueckas 3KCIlyaTalys JIETaTENIbHBIX alllapaToB U ABUTaTEIe»
HAIMPaBJIICHHOCTH «OJKCIUTyaTallWisl W WCIBITAaHWSI ABHAIMOHHOW M KOCMHYECKOH TEXHHKH.
JucuuninuHa peanusyercs kadenpoit «Nel3».

JucuuminHa HareleHa Ha GOpPMHUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMIICTCHIINH |

OIIK-1 «CriocobeH uCcroib30BaTh OCHOBHBIC 3aKOHBI MAaTEMATHKH, SIMHUIII H3MEPCHUS,
(dbyHIaMeHTaJIbHBIE TIPUHIUIBI U TEOPETUYCCKUE OCHOBBI (DU3UKH, TCOPETUUYCCKON MEXaHUKH,
TUJIPABJIMKHU, IMCIOIINE OTHOIICHNUE K TEXHUICCKOMY OOCTY)KMBAHUIO BO3IYITHBIX CYI0B)

CognepxaHue IUCIUIUIMHBI OXBAaTBIBAET KPYr BOMPOCOB, CBS3aHHBIX CO 3HAHHEM
OCHOBHBIX 3aKOHOB TEXHUYECKOW TEPMOJUHAMUKHA M TCOPHH TEIUIOOOMEHA, TEOPETHUYCCKHX
OCHOB H pacueTOB TEPMOJMHAMUYCCKUX IPOIECCOB, NPOTEKAIONIUX B aBHAIIMOHHBIX
JBUTATENISAX, TEKYIIUM COCTOSHHUEM U HANPABICHUSIMH PAa3BUTHS TEXHOJOTHH W HAYYHO-
TEXHHUYECKOTO TIporpecca B 00JacTH MpeoOpa3OoBaHWM TEIUIOBOW DSHEPTHUH, OCHOBaMU
IKCIUTYaTaI[MM TEIUIOTEXHUYECKOTO O0OPYHIOBaHUS, TEIIOBBIX JIBUTATENICH, NMPUMEHSIEMBIX B
aBUAIIUU M B HAPOTHOM XO3STHCTBE.

[IpenoiaBanue AWCHMILIAHBI MPEAYCMATPUBACT CICAYIOMHE (GOPMBI OpraHU3aINN
y4eOHOTO MPOTIECCa: JeKyUU, 1aO0PaAmopHvle pabomvl, CamoCmosimenbHas paboma.

[IporpamMmoii JUCHIUTLIMHBI TPEITYCMOTPEHBI CIEAYIONINE BHUIABI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTarus B (hopMe 3adeTa.

OO0mast TpyJA0eMKOCTh OCBOCHHUS JUCIMIUIMHBI COCTABJIICT 3 3a4eTHBIX eauHHIlbl, 108
4acoB.

S3bIK 00y4YEHUS 110 AUCIUIUIMHE €PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUCHHUS 110 JUCIUTLITNHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI

dbopMupoBaHHE Yy CTYIEHTOB KOMIUIEKCA 3HAaHUH B  O0O0JACTH  TOJy4dEHHUS,
npeoOpa3oBaHms, Mepeaayd W HMCIOJIB30BAHUS TEIUIOTHI, (OPMUPOBAHUE YMECHHI U HABHIKOB
TEPMOJUHAMHYECKOTO HCCIIEIOBaHUSI pabo4ynX TMPOIECCOB B TEIUIOOOMEHHBIX —ammapaTax,
TEIUIOCUJIOBBIX YCTAHOBKAaX M JPYrUX TEIUIOTEXHUYECKUX YCTPOMCTBAX, NPUMEHSEMBIX B
ABHAIMOHHOM OTpacIu.

1.2. JlucuuruiHa BXOJTUT B COCTaB 00s3aTENbHOM 4acTH 00pa30BaTEIbHON MPOTPAMMBI
BhICHIero oOpasoBanus (nanee — OIT BO).

1.3. TlepedeHb MIAHUPYEMBIX PE3yAbTATOB OOYUYCHHS O JUCHIUTLIMHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pe3ynbratamu ocBoenus OIT BO.

B pesynpTaTe mM3ydeHUs AUCHUIUIMHBI OOyYaIOIUNCS JTOJDKEH 00JIaaTh CIEAYIOUIUMU
KOMIMETEHITUSIMU WM UX YacTAMH. KOMIETeHIIMN U HHAUKATOPHI UX JOCTHKEHUS TIPUBEICHBI B
Tabnuie 1.

Tabmuna 1 — [lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JIOCTHIKEHUS

Kareropus (rpymma) Konn Ko u HauMeHOBaHWE WHIUKATOpa
HauMEHOBaHUE
KOMIIETEHIIUHA IOCTH)KEHHUS KOMIIETCHIINH
KOMIIETEHIINHA

OIIK-1 Coocoben

OIIK-1.3.3 3HaTh METOIBI pacueTa u
TUIIOBBIE pacyeTHbIE MOJIEH JIEMEHTOB
ABHUALMOHHBIX KOHCTPYKIUI HA IPOYHOCTD,
KECTKOCTh U YCTONYHUBOCTh

OIIK-1.3.4 3HaTH OCHOBHBIE

HCIOIb30BaTh AKCIUTYaTaIlMOHHO-TEXHUYECKHUE CBOMCTBA
OCHOBHBI€ 3aKOHBI (GYHKIIMOHATBHBIX CHUCTEM JIETATEITBHBIX
MaTeMaTUKH, amnmapaToB ¥ aBUAIMOHHBIX JABUTATENCH
€ IUHUIIEI OIIK-1.VY.1 ymers pemaTts NpuKiIagHbie
HU3MEPCHMUS, 3aJa4, BO3ZHUKAIOIIHNE B XOJIE
dbyHIaMEeHTAIbHBIE | TPOPECCHOHAIBHON JACATEIHHOCTH
MPUHIIUIIBI U OIIK-1.VY.3 yMeTh O11leHUBaTh OCHOBHbIEC
Oo6menpodeccuoHaIbHBIE | TEOPETHICCKUE AKCIUTyaTaIlMOHHO-TEXHUYECKHUE CBOMCTBA
KOMIIETEHI[UH OCHOBBI (PU3UKH, (GYHKIIMOHATIBHBIX CHUCTEM JIETATEIbHBIX
TEOPETHUCCKOU arnmapaToB ¥ aBUAIMOHHBIX JABUTATENICH
MEXaHWKH, OIIK-1.B.1 Bnagets MeTogaMu pelICHUs
TUJPABJIMKH, MPUKJIAIHBIX 33]1a4, BO3HUKAIOIINX B X0JIC
HMEIOIIIE poeCCHOHAIBHON JIEATEITBHOCTH, a TAKKE
OTHOILIIEHUE K pacdera 3JIeMEHTOB aBHAIIMOHHBIX
TEXHUYECKOMY KOHCTPYKIMI Ha MPOYHOCTb, KECTKOCTh U
00CTyKUBAHUIO YCTOWYHBOCTD

BO3AYHIHBIX CYAOB

OIIK-1.B.2 BnameTs METOJaMU OLICHUBAHHUS
3HAYCHHUH TTapaMeTpoB (PU3MIECKUX CUCTEM
Y HKCIITyaTallMOHHO-TEXHUYECKUX CBOMCTB
(GyHKIIMOHATBHBIX CUCTEM JIETaTeIbHBIX
anmnapaToB U aBUALIMOHHBIX JBUTaTENIeH

2.

Mecto pucuuruinHel B ctpykrype OI1

I[I/ICL[I/IHJ'II/IHEI MOXET 6a3I/IpOBaTLCH Ha 3HAHUAX, paHEC HpI/IO6peTeHHBIX 06y‘IaIOH_II/IMI/IC}I
IpHU U3YUCHUH CIICAYIOIIUX JUCHUIIINH:
I[I/ICLII/IHJII/IHH. MOXKET 68.31/Ip0BaTBC$I Ha 3HAHUAX, paHEC HpHOGpCTCHHBIX 06y‘IaIOIJ_II/IMI/ICSI
IpHU U3YUYCHUU CIICAYIOIIUX JUCHUIIINH
— «MarepuaaoBeIeHHUEY ;

— «Marematuka. Teopus BEpoATHOCTEN M MaTeMaTHIeCKasl CTaTUCTHUKAY;




— «Du3HYeCKEe OCHOBBI MOJYIEHUST HH(DOPMAIIN;

3HaHUs, OJIYYCHHBIC NPU U3YYCHUH MaTepHalia JaHHOW AUCIMIUIMHBI, UMEIOT KaK
CaMOCTOSTENBHOE 3HAYCHUE, TaK U UCIIOJIb3YIOTCS IIPU U3YYEHUH JAPYTUX JTACLUIUINH:

— «HMccnenoBanne IMHAMHYECCKHUX CBOMCTB JETATSIBHBIX allIapaToOBy;

— «AdpoMexaHUKay,

— «ABHAIMOHHBIEC IPUOOPLI U U3MEPUTEIHLHO-BBIYUCANTEIBHBIE KOMIIJIEKCHI.

3. OOBeM U TPYJTOEMKOCTh JTUCITUTUINHBI
Jlanueie 00 oOmemM o0beMe AMCHUILIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI O AUCIUILTHHE (M pacHpeaeIeHne 3TOH TPYIOEMKOCTH TI0 CeMECTpaM) MPECTaBICHEI B
Tabnuue 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh AUCHUIIIIMHBI

TpynoemkocTs 1o
Bun yue6Hoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemkocma oucCyunIuHbl, 3/ 108 3/ 108
3E/ (1ac)
U3 nux uacoe npaxmuyueckoil n0020mMo6Ku
Ayoumopnsie 3anamus, BCETo 4ac. 12 12
B TOM YHCJIE:
nexiuu (JI), (gac) 6 6
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
naboparopubsie padoTsl (JIP), (dac) 6 6
KkypcoBoit npoekt (padota) (KII, KP), (gac)
JK3aMeH, (Jac)
Camocmosmenvhnas paboma, Bcero (4ac) 96 96
Buo npomescymounoii ammecmayuu: 3auer,
madd. 3adger, sx3ameH (3auver, Hudd. 3au, | 3auer 3auer
DK3.%%*)

EZ3

[Ipumedanue: kaHmUAATCKHUI IK3aMEH

4. CopeprxaHue TUCIUTITMHBI
4.1. Pacnpenenenue TPyJOEMKOCTH JUCIUILTMHBI [0 pa3zesiaM U BUAAM 3aHITHMA.
Paznensl, TeMbl JUCHMILINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TabmuIe 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILINHBL, HX TPYAOEMKOCTh

P33HGHBI TEMBI JUCIUITINHBI HGKHI/II/I 113 (C3) P KII CPC
’ (qac) (qac) (gac) (gac) (gac)
Cemectp 7
Tema 1. Texauueckas TepMOIUHAMUKA 2 16
Tema 2. Teopus TennooOMeHa 1 16
Tema 3. Paboune mporeccst JIBC 1 2 16
Tema 4. PaGouue mporecchl MapoTypOUHHBIX U 1 5 32
ra3oTypOMHHBIX YCTAHOBOK

Tema 5. TennosnekTporHepreTuka 1 2 16
HUroro B cemectpe: 6 6 96
Hroro 6 0 6 0 96




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCA B  HENOCPEACTBEHHOM  BBINOJHEHUU
OoOy4aroIMMHUCST  OMNpPENEeNEeHHBIX  TPYAOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymiei
podecCHOHAIBHOM IeATeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Conepsxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI TPUBEACHO B Ta0IuIE 4.

Tabnuma 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO ITUKIIA
Howmep
pasnena

HazBanue u copepxanue pa3aesioB U TeM JEKIIMOHHBIX
3aHATUMN

Tema 1. Texnnueckasi TepMOJIMHAMHUKA.
Beenenue. Kparkue  wucTopuyeckne CBEACHHMS O  Pa3BUTHM  HAYKH.
Teopernueckre OCHOBBI JHEPrEeTUYECKUX  MAIIMH, TEPMOJIMHAMUYECKHE
rapamMeTpbl, YpPaBHEHHUE COCTOSIHHS, TEIJIOEMKOCTh, BHYTPEHHSISI DSHEPTHS,
MeXaHu4ecKas padoTa, SHTAIBITHS, SHTPOITHS, TEPMOTMHAMUYECKHUE TUArPaAaMMBI;
TEPMOAMHAMUYECKHUE TIPOIIECCH MJICaTbHOTO ra3a; OCHOBHBIE CBOMCTBA BOJBI U
BOJITHOTO I1apa; MEPBBIM 3aKOH TEPMOJMHAMMKHN; IMKI KapHO; BTOpON 3aKOH
TEPMOJMHAMHUKH.
Tema 2. Teopusi TenoooMena.
CriocoObl pacrpocTpaHeHHs TeIUla W BUABI TerjooOMeHa. TemnonpoBogHOCTb,
TepMUYECKOe compoTuBiicHHe. KOHBEKTHBHBIN TeruiooOMeH. OCHOBBI TEOpUHU
nonobus. OcHoBHble umcna mnogobus-Hyccenwvra, [lpanarms, ['pacroda,
Peitnonbaca. YpaBHeHnus nogao0usi. YpaBHeHHE MOA00US IS Ciiydast CBOOOHOM
KOHBEKIMH. JIyducThlii TermooOMeH. JIyducThIii TEmIOBOM MOTOK OT HarpeToin
MOBEPXHOCTH B  HEOTPAaHMYEHHYIO  cpeay. Temomepemada.  Termo-
MacCOOOMEHHBIC YCTPONCTBA.
Tema 3. Padouue npoueccst ABC.
HcToyHuKky SHEPruM M TOIUIMBHBIE peCypcChl. J[BUraTen BHYTPEHHETO CTOPAHUS
U UX OCHOBHbBIE XapaKTEPUCTHKHU: HHIUKATOpHas, 3((deKTuBHAs U JUTPOBas
MouIHOCTH. WHaunupoBaHue ABUTraress. 3aBUCUMOCTb JIaBJICHUS B LUJIUHAPE
[0/ MOPIIHEM OT YIJIa MOBOPOTA KoJieH4YaToro Baya. Ilepexon K 3aBHCHMMOCTH
naBieHus oT oO0béma raza B UWIMHApE moa mnopimiHeM. Haxoxnenue
WHIUKATOPHOM paboThl 3a LUK M MHAUKATOPHON MomHocTH. Pacxon Tommusa.
Tennopoii 6ananc JIBC. [lepcriekTHBBI pa3BUTHS JBUTATEIECTPOCHUSI.
Tema 4. PaGoune npouecchl NapOTYPOMHHBIX U Ta30TYPOMHHBIX YCTAHOBOK.
[TapoBbie TypOuHbl. Tumbl TypOMH.. YCTPOWCTBO W  NPUHIUO  JCHCTBUS.
[TapoTypOrHHBIE YCTAHOBKHU: CXEMBbI, XapaKTEPUCTUKU, TPUHLIUI PabOTHI,
uneansubie nukibl, tepmudeckuit KIIJ[. Kommpeccopsl. ['a3oBeie TypOUHBI.
l'azotypOunnbie  yctaHoBku. Lukn razoTypOunnoit  ycranoBku.  KITJI.
PeakTuBHBIC IBUraTeNId, UX YCTPOUCTBO, mpuHLun nerictBus. BPJl u XKPJI.
Tema 5. Tens1031eKTpoOIHEPreTUKA.
Hcnonb3oBaHue  MmapoTypOMHHBIX UM Ta30TypOMHHBIX  YCTaHOBOK  Ha
NPEANPUITUSAX IO MPOU3BOACTBY TEIUIOBOM M AIIEKTPUUYECKOW SHEpruu. Turmsl
TEIJIOBBIX  mpeanpustuil. [ocymapcTBeHHblE pallOHHBIE AIEKTPOCTAHIIMHU
(I'P2C), temnosnekrpouentpanu (TIL)). Tommuso mis TIL u 'POC. Tumns
HCIIOJIb3YeMBIX TypOuH. SInepHast sHeprus, LenHas siaepHas peakius. sJepHbIe
peakTopel. ATOMHBIE 3JIEKTPOCTAHUMU. ATOMHas dHeprus. TepmosinepHbIil
CHHTE3.

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHUS
Tembl npakTHUECKUX 3aHATUNA U UX TPYAOEMKOCTb PUBEACHBI B TaOIHIIE 5.



Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsbl npaktdeckux | PopMbl IPaKTUYECKUX | TpPymOEMKOCTb, |IPAaKTHYECKOH |pa3zieiia
/1 3aHATUHN 3aHATUHU (dac) MMOJATOTOBKH, | TUCITHII

(dac) JIUHBI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

| |

Bcero

Ilpumeuanue: npaxmuueckue (ceMuHapckue) 3aHAMUSA  MOSYM
UHMEPAKMUGHOU hopme. peuleHue CUMYAYUOHHBIX 3A0aY, 3AHAMUL NO MOOEIUPOBAHUIO
PeanbHbIX YCI08Ull, 0ellogble USPbl, USPOBOe NPOEKMUPOBAHUe, UMUMAYUOHHbIE 3AHAMUS,
8ble30Hble 3aHAMUSL 8 OpeaHuzayuu (npeonpusmus), 0enosdas yuyeOHas uepda, poneeas uzpd,
NCUXON02UHEeCKULI MPEHUHE, KelC, MO32080U WMYPM, 2PYNNOBblE OUCKYCCUU U M.O.

4.4. JlabopaTtopHble 3aHATUS

npoxooums 8

Tembl 1aOOPaTOPHBIX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TabmwHIIE 6.

Tabnuia 6 — JlabopatopHble 3aHATHS U UX TPYAOEMKOCTb

1 | TennoeMKOCTb, SHTAIBINS U BHYTPEHHSIS 2
SHEPTHs UACATBHBIX Ta30B
2 | UcreyeHne u IpocceTUpoOBaHNE Ta30B U 2
apoB
3 | llukibl Ta30TypOUHHBIX YCTAHOBOK H 2
PEaKTHBHBIX JBHTATEICH
Bcero 6

4.5. KypcoBoe mpoeKTUpoBaHKE/ BHITTOJTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aronuxcs

Bunel camocTositensHOM paboThl U €€ TPYAOEMKOCTh ITPUBEIEHBI B Ta0nuIie 7.

Tabnuna 7 — Bunel camocTosTensHON paboThl M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHO paboThI
qac qac
1 2 3
W3yueHne TeopeTUYECcKoro MaTepuana
62
mucruruHel (TO)
Kypcooe npoekruposanue (KI1, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinmonnenue pedepara (P) 24
[TonroToBka K TEKyLieMy KOHTPOJIIO 4
ycneBaemoctu (TKY)
JHowmanraee 3aganue (J13)
KonTtponshsie paboTsl 3a04HnK0B (KP3)
IToaroroBka kK MpOMEXyTOYHOMN 6
arrecranuu (I1A)
Bcero: 96 96




5. [lepeueHnb y4eOHO-METOIUIECKOTO 0OCCIICUCHUS
JUISL CAMOCTOSITENIBHOM PabOThl 0OYUYAFOLIMXCS 110 JUCHUILTUHE (MOJIYITIO)

Y4eOHO-MeTOIMYECKHE MaTepUuallbl ISl CAaMOCTOSTEIBHONH paboThl OOYYaIOUIMXCS YKa3aHbI B
. /-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUI
[lepedyeHp nedaTHBIX U AIEKTPOHHBIX YIEOHBIX U3/IaHUI MPUBEICH B TA0IUIE 8.
Tabmuna 8— IlepeueHp MeYaTHBIX U AIIEKTPOHHBIX YIEOHBIX M3IaHUHA

ugp/ Komnuectso 5K3eMILIpOB B
URL a P cc bubnuorpaduueckas ccpuika OUOIHOTEKE
P (KpOMe 2JTeKTPOHHBIX SK3EMITISPOB)

[upensman H. M. Texunueckas
TEpMOJIMHAMKKa: YueOHoe ocodue. —2 e

3., goir. — CII0.: M3gaTenbcTBO «JIaHbY,
2018. -352 c.

JlaxmakoB, B.C. OCHOBEI TEIUIOTEXHUKH U
ruapasiauku/B.C. Jlaxmakos, B.A.
KoportuHckuid. -2-¢ u3j., 101, —MUHCK :
PUIIO, 2015

Awmupxanos, JI.I'. Texanueckas
TEPMOJUHAMHUKA : yueOHOe

nocobue / /I.I'. Amupxanos, P.]I.
AmupxanoB. — Kazanb : M3narenbcTBo
KHUTY, 2014,

I'yces, A. A. OCHOBBI THAPABIUKH : Y4€OHUK
st CITIO / A.
A. I'yceB. — M. : FOpaiit, 2019.

Enudanos, B.C. Temnodusnueckue 0CHOBBI
cya0Bo# 3HepreTuku: Pazaen 1
«TennoTrexHukay :

npaktukym / B.C. Enudanos, A.M. —M. :
Anpranp- MI'ABT, 2015.

Enudanos, B.C. Tepmonunamuka :
npaktukym / B.C.

Enudanos, A.M. CrenaHoB ;. — Mocksa :
Anptanp- MI'ABT, 2014.;

Kynunos, 1.B. TeopeTnueckre 0OCHOBBI
TEIUIOTEXHUKH : yueOHoe nocobdue / U.B.
Kynunos, E.B. Ctedantok. —

Camapa: Camapckuii rocy1apcTBEHHBIN
aApPXUTEKTYPHO- CTPOUTEIBHBIN YHUBEPCUTET,
2013. -U. I. Tepmonunamuka.

7. TlepeyeHb >MEKTPOHHBIX 00pPa30BATENLHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHEeT»

[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX JJIsi OCBOCHHS JUCIHILTAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O00pa30BaTENBHBIX pPECYpCOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»




URL anpec HaunmenoBanue

Favt.gov.ru Pocapuanus

Roscosmos.ru Pockocmoc

8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyenp mTpPOTpaMMHOTO OOECHEUEHHs, HCIOIB3yEMOTO TPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIIEcca MO AUCIUILUINHE.
[lepeuensb nCoONIB3yeMOT0 IPOrpaMMHOTO o0ectieueHns npeacTasieH B Taduure 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 00ECTICUCHIS

No /11 HaunmenoBaunue

He npenycmoTtpeno

8.2. IlepeueHp MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM, HCITOJIb3yEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIHLHOTO MPOIlecca 10 TUCIUTUTHHE

[TepeueHs UCTOMB3YeMBIX HH(DOPMAITMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaure 11.

Tabnuma 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOUN I  OCYIIECTBJICHHS
00pa3zoBaTeNbHOTO IMpoIiecca 1Mo TUCIUTIINHE, TIPeACcTaBieH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU 0a3bl

No HaumenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/m MaTepHATbHO-TEXHUYECKOH 0a3bl (Ipu HEOOXOTUMOCTH)

1 JlexiMOHHAS ayAUTOPUS

MynbsTUMeaniHAs JEeKIMOHHAS ayAUTOPUS

10. OueHouHble cpeAcTBa JUIsl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAllH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIS TPOBEACHHUS IPOMEKYTOUHON aTTecTaluu
oOyuaroniuxcs 1o AUCHUIUIMHE PUBEACH B Tabnuie 13.
Tabmua 13 — CocTaB O1IEHOUHBIX CPEACTB JIJIsl NPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIlluu

Bun HpOMG)Ky’I‘O‘IHOﬁ aTTcCTalluu HepequL OICHOYHLIX CPCACTB

3auer Cnucok BOIIpocoB;
TecTts;
3agaun.

10.2. B kauecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIETEHIMI 00ydJarouuMucs NpUMeHseTcsl S-0ajulbHas LIKala OLEHKH C(HOpPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCA
100-6annpHast ~ mIKajia  MOAYJIBHO-PEMTHHIOBOM  cHCTeMBbl ~ YHUBEpPCHUTETa,  INpaBUIIa
UCTOJb30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu onieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIETEHIUH




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

«OTIIMYHO))
(Ga4YTCHO»

— oOydaronuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO ¥ IPAMOTHO €r0 M3JIaracr;

— ONHpasCh Ha 3HAHUS OCHOBHOW W JIONOJIHUTEIBLHOW JIMTEpPATypHl,
TECHO TPUBSI3BIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHUS C MPAKTHUCCKON
JeSATSIILHOCTHIO HATIPABIICHHUS;

— yMeJo 00OCHOBBIBACT M ApTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJaeT BBIBOIBI U 000OIIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIUAM3UPOBAHHBIX TIOHSITHH.

«XOpPOoLIO»
(Ga4YTCHO»

— 0Oy4JaronIuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHYECKOW NEATEIbHOCTHIO
HarpaBJIeHUS;

— apTyMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— BJIQJICET CUCTEMOM CIIeIIMAIM3UPOBAHHBIX MTOHSITHA.

«yOBJIETBOPUTEITHHO
«GaYTEHO»

— oOyyarouuiicss yCBOMJI TOJIbKO OCHOBHOW MpPOrpaMMHBIN Martepuail,
[0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;

— JIOIyCKaeT HECYIIECTBEHHbIE OIIMOKH 1 HETOUHOCTH;

— UCTIBITHIBAET 3aTPYAHEHUS B MPAKTUUYECKOM NPUMEHEHUH 3HAHHH
HaIpaBJICHHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,

— 3aTpyaHseTcs B GOpMYyIUpPOBAaHUHN BBIBOJOB M 000OIICHUT;

— YaCTUYHO BJIA/ICET CUCTEMOM CelMaTN3UPOBAHHBIX MOHITHH.

«HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— oOydJaronmuiicss HE YCBOWJ 3HAYUTEIHHOW 4YacTH MPOTPAMMHOIO
Marepuana;

— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  MpH
paccMoTpeHuH npo0sieM B KOHKPETHOM HallpaBJICHUY;

— UCTIBITHIBACT TPYAHOCTH B IPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEeHTUPOBATh HAYUHbIE MOJIO0KEHUS;

— He (hOPMYIMPYET BHIBOJIOB M 000OIIICHU.

10.3. TunoBbie KOHTPOJIBHBIC 33ITAHUS WIIK HHBIC MaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sKk3amMeHa MpeACcTaBiIeHbI B Tadimie 15.

Tabnuma 15 — Borpocs! (3agaun) s SK3aMeHa

Ne n/m [Tepeuens BonpocoB (3a/1a4) Ui SK3aMeHa Koz
WHANKATOpa
Y4eOHBIM IIIAHOM HE IPETYCMOTPEHO
Bomnpocs! (3anaun) i 3adera / aud¢. 3auera npencrasiaeHs! B Tabnue 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3agera
Ne n/n Ilepeuens BompocoB (3agau) uist 3aueta / audd. 3auera Kon
MHMKaTopa
1 ITepBblii 3aKOH TEPMOIMHAMHKH. OIIK-1.3.3
2 [Tapamerpst pabouero tema p,V,T,U.i,S.
3 BuyTpenHsin sHeprusi pabodero Ttema. DU3MYECKHH CMBICT H
Pa3MEpHOCTb.
4 [Ipoumeccsr  oOpatumble u  HeoOpatumble. PaBuoBecHsie u | OIIK-1.3.4
HEPaBHOBECHBIC.
5 OHranbnud. OPU3nYecKre CBONCTBA.
Terno8MKoCcTh pabouero Tera




6
7 H3oxopHsblit mporiecc rasza. M3o0apHslii poriece rasa. OIIK-1.V.1
8 N3oTepmudeckuii npotiecc rasa.
9 AnuabaTHBIN TIpOIIecC Tasa.
10 Bropoii 3aK0H TepMOANHAMUKH OIIK-1.Y.3
11 DOopMyIUPOBKU BTOPOT0 3aKOHA TEPMOJUHAMHUKHU.
12 Huxn KapHo u ero coiictsa.
13 TaGnuibl BOASHOrO mapa. OIIK-1.B.1
i — S amarpamma BOJISTHOTO mapa.
14 AnuabaTudeckuil mporecc BOASHOro napa. M3o0pakeHue mpoiecca
Bp—V ,i—SuT-S marpammax.
15 MHorocTyreH4yaToe cxaTHe B KOMIIPECCope.
16 IMukn IBC co cropanueM pu  V=const OIIK-1.B.2
17 Huxn IBC co cropanuem npu p=const
18 Huxn JIBC ¢ mogsomom Tema mpu V u p =const
19 Iukn IBC co cMermaHHbIM TTOABOIOM TEILIA.
20 Huki ra30TypOHHHON yCTAaHOBKU
21 Iukn napocuioBoit yctaHoBkH. [{ukn Penkuna.
Ik BO3AyIIHON KOMITPECCOPHOM XONO0IUJIBHOW YCTAHOBKH.
22 Iukn napoBoil KOMITPECCOPHONU XOJIOIUIBHON YCTAHOBKH.
23 [Ipomecc mapoobpazoBanusi B p — V auarpamme.
24 IIportecc p =const BoasHOTO NMapa. M3o0paxkenue npoueccaBp —V
i —SuT -S quarpam—Max.
25 IToBTOpHBIH IEperpes mapa.
26 IIpomecc T=const BomsHOTrO Mapa. M3obpaxkenue mporecca B p — V
,i—SuT-S mna—Tpammax.
27 Tabmuie! cpeaaux TermoéMkocTel. OnpeneneHne TeIIOTH Py
TIOMOIIA TAOJINIL.
29 Y nenpHBIE pacxXopl Tapa U Terjla B MaPOCHIIOBBIX YCTAHOBKAX
30 Imxr ra3oTypOMHHON YCTAaHOBKH C pereHepartieii.
31 YpaBHEHHE COCTOSHUS PabOUero Tena.
32 ®opmyna Maiiepa.
33 ITonsTre «X0MOoaUIBHBIA KO(DPHUITESHT.

[lepeuenr TeM i1 KypCOBOTO IPOCKTHPOBAHUS/BBIIOJHEHUS KypCOBOM padOTHhI
MpeACTaBJICHBI B Ta0OwuIe 17.
Tabmuna 17 — [lepeueHb TeM JijIsl KypCOBOTO MPOSKTHPOBAHMS/BBITIOJTHEHUS] KYPCOBOM pabOTHI

[IpumepHbIil TepedeHb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Ne /n N
KYpPCOBOU pabOThI
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO
Bompockl s mpoBeneHUs TMPOMEXKYTOYHOM aTTecTallid B BHAE TECTHPOBAHHS

npecTaBieHbl B Tabmuie 18.

Tabnuna 18 — IlpumepHblii mepeueHb BOIPOCOB ISl TECTOB

Ne o/

IIpumepHBIil nepedyeHb BOIPOCOB JUIsl TECTOB

Kon
WHJUKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOYUYaAIOUIUXCA 3a0YHOU (HOPMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX pabOT




No i/mt [Tepeyenb KOHTPOJILHBIX PabOT

10.4. Meroguueckie  MaTepuasbl,  ONPEACISAIOMIME  MPOUEAYPhl  OLECHUBAHHA
WH/IMKATOPOB, XapaKTepU3YIOMMUX dSTanbl (OpPMUPOBAaHUS KOMIETEHIMHA, COJIepKarcs B
JIOKaNbHBIX HOpMaTUBHBIX akTax [YAIL, pernmameHTHpYyOIIMX HOPAJOK U HPOLEAYPY
IIPOBEJICHUS TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTU U MPOMEKYTOYHON aTTeCTalluu OOy4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus JJIs1 00YJarOIIUXCs IO OCBOCHUIO TUCIUTIITUHBI
(Huotce npugoosimes pekomeHoayuu no cOCmaesieHuto OaHH020 pazoena)

11.1. Meroauueckue Yyka3aHusl Ui OOYy4aroUIMXCS II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana (eciu npedycmompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riy0oKkoe U sSCHOE H3JIoKeHue ydyeOHoro marepuana. HasHaueHue COBpEMEHHOW JIEKIIMM B
pamMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 10 TEME, a B OCBOECHUU
(GyHIaMEHTaJIbHBIX MpPOOJEeM JUCHUIUIMHBI, METOJOB HAy4YHOIO T[IO3HAHUS, HOBEHIINX
JNOCTHXKEHUM HayyHOM MpIciu. B yuyeOHOM mporecce JEeKIHs BBIMOJHAET METOA0JI0THYECKYIO,
OpraHU3alMOHHYI0 U UHPOPMAIMOHHYIO (YHKIMU. JIeKuus packpbplBaeT MOHATHHHBIN anmapaT
KOHKpETHOW oOnacTu 3HaHMs, €€ NpoOJieMbl, JaeT LEeIbHOE NpPEICTaBICHHE O JUCIUIUIMHE,
MOKa3bIBAaET B3aUMOCBS3b C APYTUMU AUCHUILTUHAMH.

[InanupyemMble pe3yabTaThl IPU OCBOCHUHU 00YyYaIOUTMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIIOJY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OMPENEIACTCS EIEBOM YCTAHOBKOM K Ka)K/1I0M KOHKPETHON TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IIPEIOAaBaTEIIEM;

— pa3BuTHE MNpPO(EcCHOHAIBHO-AETOBBIX  KAauecTB, JIIOOBU K  IpeaMeTy |
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsIBJIEHUE HEOOXOAUMOro HHTepeca, HEOOXOAUMOTO JJISl CAMOCTOSITENIbHOM paboThI;

— IIOJYy4YEHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTH Ha OJvKaiiue robl;

— HAY4YUTbCS METOJMYECKH 00pabaTbiBaTh Marepuai (BBIICIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh MX B  Pa3IMYHBIX
(hopMyITUPOBKAX);

— TOJy4eHHE TOYHOTO MOHMMAaHHUA BCEX HEOOXOUMBIX TEPMUHOB U TIOHATUH.

JIeKUMOHHBI MaTepual MOXET COINPOBOXKIATbCSA JIEMOHCTpalMed CclIaioB U
WCIIOJIb30BAHMEM pa3/IaTOYHOTO0 MaTepHala MpU TMPOBEACHUU KOPOTKUX OUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBieHus JICKIIMOHHOTO MaTepuaa:

Ecnu memoouueckue ykazamus no 0C80eHUI0 NEKYUOHHO20 MAmMepuald uUmeomcs 8
U30aHHOM 8uoe, 8 guoe neKmponnwvlx pecypcos budruomexu I'VAIIL, cucmemvr LMS, kagedpol u
m.o., Heobxo0umo oams Ha Hux ccolaky unu npusecmu URL aodpec.

11.2. Meroauueckue yKazaHus I OOy4aroOMIMXCS IO YYacTHUI0O B CEMHUHapax (eciu
npeodycMOmpeHo yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

OCHOBHOH TeNbIO 1711 00yJaroIIerocst sIBsieTcsl CUCTeMaTu3aius U 00001eHne 3HaHUH
M0 HW3yyaeMoW TeMme, pasaeny, (GOopMHpPOBaHHME YMEHHUs pPabOTaTh C JAOTIOJHHTEIbHBIMU




UCTOYHMKAMU HH(OpPMAIMH, COTOCTABIATh M CPAaBHUBATh TOYKH 3PEHHS, KOHCIIEKTHPOBATH
NPOYUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHHMs U T.aI. B cooTBeTcTBHM C Bemymien
TUIAKTHYECKON LEIbI0 COACpP)KaHUEM CEMUHApPCKUX 3aHSATHH SBIISIOTCS Y3J0BBIE, Hamboee
TPyZIHBIC IJIs TIOHHUMAHHUS W YCBOCHMS TEMBI, pa3ieibl AUCHUIUIMHBL Crnenmdukoil naHHOM
(opMBI 3aHATHH ABJISIETCSA COBMECTHAs paboTa MpernoaBareist 1 00yJaromerocss Haji peeHueM
MOCTABJICHHOW MpOOJIeMBbI, a TOWCK BEPHOTO OTBETAa CTPOMTCS Ha OCHOBE YepelOBAaHHUS
VHJIUBUIyAIbHON U KOJJIEKTUBHOW JIEATEIIbHOCTH.

[Ipy TOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO 10 TEME MPOCIYIIaHHON JIeKIHH
HEOOXO/MMO O3HAKOMHTBHCS C IUIAHOM €ro TIPOBEICHHS, C JHTEPATypOod W HAayYHBIMH
MyOJIMKAIUSIMU 110 TEME CEMUHapa.

TpeboBanus K MPOBEICHUIO CEMHUHAPOB

Obs3amenvHo 015 3anoIHeHUs. npenodagamenem

Ecnu memoouueckue ykazanus no yuacmuro 8 ceMuHapax umelomcs 6 u30anHom euoe, 8
8uoe I1eKmpoHHbIX pecypcos oubruomexu I'VAII, cucmemvr LMS, xagheopw u m.o., Heobxooumo
oamw Ha Hux ccwvlaky unu npueecmu URL adpec.

11.3. Meroauueckne yKa3aHWs Ui OOYYaIOUIMXCS MO TPOXOXKACHUIO TMPAKTHYECKHX
3aHATUH (eciu npedyCMompeHo YueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTnueckoe 3aHsATHE SIBJISETCS OJHOM M3 OCHOBHBIX (POPM oOpraHH3alUU y4eOHOTO
rpolecca, 3aKJIF0Yaroniasics B BHIIOJHEHNN 00ydarolUMHCS O] PYKOBOACTBOM IMPENoIaBaTels
KOMILJIEKCca Y4eOHBIX 3aJJaHMM C LEeNbl0 YCBOEHHUS HAYyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JTMCIUTUTAHBL, TPUOOPETEHHSI YMEHUH M HABBIKOB, OITBITA TBOPUYECKON JACATEIHHOCTH.

enbio MpakTUYECKOTO 3aHATHS ISl 00ydalolerocs sBIsSeTCsl MPUBUTHE 00ydarOIIUMCS
YMEHHUH U HABBIKOB MPAKTUYECKOU AESITEILHOCTHU M0 U3y4aeMOU AUCIHUIUIMHE.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUHU O0yJaIOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOlieHue, paclidpeHHe M JAeTalnu3alus 3HAHWM Opu pelieHuu
KOHKPETHBIX 3a7ay;

— pa3BUTHE TIO3HABATEIBHBIX CIOCOOHOCTEH, CAMOCTOSITENFHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHE HOBBIMM METOJaMH M METOJUKAMU HU3Yy4eHHUs KOHKPETHOM yueOHOM
JUCLUIUINHBI;

— BBIpA0OTKA CIOCOOHOCTH JIOTUYECKOTO OCMBICIICHUSI TOJYYEHHBIX 3HAHUW IS
BBITIOJIHEHUS 3aJIaHMHI;

— ofecrnieyeHre palMOHAIBLHOTO COYETAaHUS KOJUICKTUBHON WM MHAMBHAYyaJbHOU (opm
oOyueHusl.

TpeboBaHus K IIPOBEIEHUIO TPAKTUYECKUX 3aHATUN
Obsi3amenvHo 0715 3anoHeHUs: npenoodasamenem

Ecnu memoouueckue ykazaumus no npoxoxdcoeHuro npaxmuyeckux 3aHAmull uMeromcs 8
U30AHHOM 8U0e, 8 8uoe NeKmponHbIX pecypcos oubnuomexu I'VAII, cucmemvr LMS, kagedpwr u
m.o., Heobxo0umo oams Ha Hux ccolaky unu npusecmu URL aodpec.

11.4. Meroauueckue yka3zaHus Ui OOYYaroIIMXCS MO BBIMOJTHEHHUIO J1a0OPaTOPHBIX
padoT (ecau npedycmompeHo yuebHbIM NIAHOM HO OAHHOU OUCYUNIUHe)

B xonme BeImonHeHHs J1abOpaTOpHBIX pPabOT O0OydYaroOIIUiCS MAOJDKEH YIIyOuTh W
3aKpeNUTh 3HaHUS, MPAKTUYECKUE HABBIKH, OBIAJETh COBPEMEHHON METOJWKOW M TEXHUKOU
OKCMIEPUMEHTa B COOTBETCTBHUHM C KBATH(PUKAIIMOHHON XapaKTePUCTHKOW OO0yJaromerocs.
Brimonnenue mabopaTopHbIX paboOT COCTOHMT W3 IKCIEPUMEHTANIBHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.



Brimonnenue mabopaTopHBIX pabOT 00y4aromuMCsl SIBISICTCS HEOTHEMIIEMOW YacThIO
W3YUYEHHs] JTUCHMIUIMHBI, ONpEACIsieMON YUeOHBIM IUIAaHOM, M OTHOCHUTCS K CpEACTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIONINX OCHOBHBIX 33124 00yJaromerocs:

— TIpHOOpPETeHHWE HABBIKOB HCCIECIOBAHMS IMPOLIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCIUTUINHBL;

— 3aKperuieHWe, pa3BUTHE W JICTAM3AlUS TEOPETHYECKHX 3HAHHM, MOJYYCHHBIX Ha
TEKITHSIX;

— TOJy4eHHE HOBOM MH(OpMaLMK 110 U3y4aeMON AUCLUILIINHE;

— T[pHOOpETeHHWE  HAaBBIKOB  CAMOCTOSITENIBHOH — paboTel ¢ JabopaTopHBIM
00opyIoOBaHUEM U PUOOPAMH.

3ajanuie u TpeOOBaHUs K MPOBEICHUIO JA00OPATOPHBIX paboT
Obsi3amenvHo 015 3anoIHeHUs. npenodasamenem

CrpykTypa u opma oTuera o 1abopatopHOr paboTe
Obs3amenvHo 015 3anoIHeHUs. npenodagamenem

TpebGoBanus k ohopMIIEHHIO OTYETA O TabOpaTOPHOH paboTe
Obsi3amenvHo 015 3anoHeHUs: npenoodasamenem

Ecnu memoouueckue yKazanusi O NPOXOHCOEHUIO 1AOOPAMOPHLIX pabom umeromcs 6
U30aHHOM 8ude, 8 8uUoe INeKMPOHHbIX pecypcos bubnuomexu I'VAIL, cucmemvr LMS, xagheopwi u
m.0., Heobxoo0umo dams Ha HUx ccovlaky uau npusecmu URL aopec.

11.5. Meroaudeckue ykazaHusi i OOydYaOIMMXCA IO MPOXOKACHHIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOJTHEHUSI KYPCOBOM PabOTHI (eciu npedycmMompeHo y4eOHbIM NAAHOM NO
O0aHHOU oucyuniume)

Kypcosoii mpoekt/ paboTa mpoBOIUTCS € 1ETbI0 (OPMUPOBAHKS y OOYUAIOIINXCS OTBITA
KOMIUIEKCHOTO PEIICHUsT KOHKPETHBIX 33124 IPOPeCCHOHATBHOM NesITeIbHOCTH.

KypcoBoii mpoekt/ paboTa mo3BoJisieT 00yJaromemMycs:

CTpyKTYpa MOsSICHUTEIBHOM 3alUCKU KYPCOBOTO MPOEKTa/ pabOThI
Obsi3amenvHo 0715 3anoHeHUs. npenoodasamenem

TpeboBaHus K 0OPMIIEHUIO HOSCHUTEILHOM 3aIIMCKHA KYPCOBOTO IIPOeKTa/ pabOThI
Obsi3amenvHo 0715 3anoHeHUs: npenoodasamenem

Ecnu memoouueckue yxazanus no Kypcogsomy npoeKmuposaHuro/ blNOIHEHUI0 KyPCOBOl
pabomvl umeromcsi 8 U30AHHOM 6ude, 8 Guoe INeKMpoHHbIX pecypcos oubnuomerku 1'VAII
cucmemvl LMS, xagheopor u m.o., neobxooumo damo Ha Hux cculaky unu npusecmu URL aodpec.

11.6. MeToauyeckue yka3aHus Uil 0OyYaIOMINXCS TI0 MPOXOKIACHUIO CaMOCTOSATEIBHOM
paboThI

B Xone BBINOJIHEHHSI CaMOCTOSTENFHON PaOOThI, OOYYAIOMIMICS BBHINOJIHIET PadoOTy IO
3a7aHUI0 ¥ TP METOJUYECKOM PYKOBOJCTBE IpENoaBareis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHsl.

Jins oOywaromuxcst mo 3ao4Hoil popme oOydeHHUs, caMOCTOsATEeNbHAs paboTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBHYIO PadoTYy.

B mpornecce BBIMOTHEHUS CaMOCTOSTENBHOM pabOThI, y 0Oydaromerocs (popMUpyeTcs
1enecooopa3Hoe MIaHUPOBaHUE PabOYEro BPEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHSI
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMd NPUOOpPETaeMbIX 3HAHHW, 00ECIICUMBAET BBICOKHN



YpOBEHb YCIIEBAEMOCTH B TMEpPHOJ OOYdYeHHs, IOMOTAeT TOJNYYHTh HABBIKM ITOBBIIICHUS
podecCHOHALHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMi,  HANpaBISIOMIMMU  CaMOCTOATENBHYIO  paboTy
00yUaIOITUX CSSIBIISIFOTCSI:

—  y4eOHO-METOANYECKUN MaTepHal 10 IUCIHUILINHE;

— METOJIUYECKHE YKA3aHHS IO BBINOJHEHUIO KOHTPOJBHBIX paboT (s 00ydyaromuxcs
110 3a04HOU hopme 0OyueHus).

Ecnu memoouueckue ykazanus no npoxoxcoeHuio camocmoamenbHol pabomsl UMeromcs
8 U30AHHOM Bude, 8 8ude INeKMpoHHbIX pecypcos oudbruomexu I'VAII, cucmemvr LMS, xagheopot
u m.o., Heobxooumo oamo Ha Hux ccolaky unu npusecmu URL aopec.

11.7. Meroauueckue yka3zaHus Ui OOydYalOIIUXCS MO MPOXOXKACHUIO TEKYLIEro
KOHTPOJISI YCTIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IIPEAyCMAaTPUBAET KOHTPOJIb KadeCTBA 3HAHUU
00yJaroIIMXCsi, OCYIIECTBIIEMOTO B TEUCHHUE CEMECTpa C IIeJIbI0 OIEHUBAHUS XOJia OCBOEHUS
JUCIUTLINHBI.

Obsi3amenvHo 07151 3aNOIHEHUs. npenooasamesiem. YKazvlearomces mpebo8anus u Memoobl
nposedeHUss meKyuje2o KOHMPOJs YCHe8aeMOCmu, a MmAakKdce KaxK pe3yibmamvl MeKyue2o
KOHmMpoOas — ycnesaemocmu  OyOym  yuumul8amvCs Npu  NPOBEOCHUU  NPOMEINCYMOUHOU
ammecmauuu.

11.8. Meroauueckne yKa3aHWs ISl OOYYAFOIIUXCS IO IMPOXOXKJACHUIO MPOMEKYTOUHOM
aTTecTaluu.

[Ipomexyrounas  arTectauus  oOydaroluxcs — MNpeAycMaTpuUBaeT  OICHUBaHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YIbTaTOB 00ydeHHs Mo aucuuruinHe. OHa BKJIIOYAET B
ceds:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, MOJY4YEHHBIX OO0ydaroluMcs B Ipolecce
M3YYEHHUS BCEH NUCIUIUIMHBI I €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOW pabOThl, CHOCOOHOCTH
MPUMEHATh MX JUIS PEUICHHUs] MPaKTUYECKUX 3a7ady. ODK3aMeH, KaK IpPaBUJIO, MPOBOIUTCS B
MEpPHUOJI SK3aMEHAIIMOHHOM CEeCCHMM U 3aBepIlaeTcs AaTTeCTAllMOHHON OLEHKON «OTIUYHOY,
«XOPOILIOY, «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHO.

— 3a4er — 9T0 ¢dopMa OIEHKU 3HAHUH, NOJYYCHHBIX OOyUYaIOIIUMCS B XOJ€ M3yUCHUS
y4eOHOM AUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (10 OKOHYaHUH CEMECTpa) OlleHKa 3HAHUN
00yyarouuMcs 1Mo OTJENbHBIM pa3fesiaM TUCIUILIUHBI C aTTECTAlMOHHOMN OLIEHKOW «3a4TE€HO»
WJIH «HE 3a4TCHOY.

— nuddepeHpoBaHHblii  3aueT — 3TO0 ¢dopMa OIEHKUM 3HAHHWM, MOJYyYEHHBIX
oOyyaronmmMcsl IpU U3Y4EeHUU AUCLUUILIIUHBI, TIPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEILCKUX PAOOT U MPOXOKACHUU MPAKTUK C ATTECTAIIMOHHOM OIICHKOM
COTJIIMYHOY, «XOPOIIOY, KYIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHO.

Obs3amenvho 015 3anoHeHUs npenodasamesiem: YKazvl8aomces mpebdosanus u Memoobsl
NpPOBeOeHUs NPOMENCYMOUHOU ammecmayuu.



JIuct BHECEHHUSI M3MEHEHUH B pabouyto MpOrpaMMy JAUCIUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit




