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1 IEJb ¥ 3AJJAYM OCBOEHUS U CLATIIAHBI

Lesn ocBoeHUs TUCHMIUIMHBL: (POpMUpPOBaHHE 3HAHUN O 3aKOHAX TEPMOJMHAMUKH, €€ METOMaX,
00IIKX BOIpOcax Teopuu (Pa3oBbIX MPEeBPALICHUHN, IIMKIIAX TEIUIOCHIOBBIX YCTaHOBOK.

3apgaum: oBJIaJICHHE U UCIOJb30BAaHUE B IPAKTUUECKOM JIEATEIBHOCTH OCHOBHBIX 3aKOHOB TEPMO-
JMHAMUKHW; TPUBUTHE HABBIKOB TEPMOJHHAMUYECKAX PACUETOB (PU3UYECKHUX MPOLIECCOB.

2 MEPEYEHDb IAHUPYEMBIX PE3YJIbTATOB OBYUEHHS IO
JTUCLHUATIIAHE

[Ipornecc n3ydeHus: TUCHUIIIMHBI HAMPaBJICH Ha (POPMUPOBAHUE CICTYIONINX KOMIETEHIIUN U WH-
TUKAaTOpoB X nocTwkeHus B coorBerctBuu ¢ OC HUAY MUDU u OOIl BO mo cnenuaibHOCTH

03.03.02 DPuzuxa.

HpO(l)eCCI/IOHa.TIbHI)Ie KOMIICTCHIMHA U HHAUKATOPLI UX JOCTU/KCHUA

3anmaua podeccuo-

OO0BeKT nim 00-

Kon n Haumenona-

Ko 1 HauMeHoBaHue nH-

OcHoBanue (npodeccro-
HaJIbHBIA CTAaH/IAPT, aHAU3

HAJIbHOM JIeITEIHHO- JIUKaTopa OTIBITA)
JIaCTh 3HAHUS aue I1K
CTH noctrkenus ITK O0600ITIeHHBIE TPYIOBEIE
dbyHKIMH

Tun 3amaun mpodecCHoHAIBHOM eI TeNFHOCTH: HAYYHO-MCCIIEI0BATENbCKUN

C11ocoOHOCTh caMo-
CTOATCIBHO CTABUTH
KOHKPETHBIE 3a/1a4H
Hay4YHBIX HCCIIEN0-
BaHUi1 B 00acTH
bu3ukn, onodu3nkm
1 sIACPHOU MEIUITH-
HBI, pemaTh UX C
[TOMOIITBIO COBpE-
MEHHOH anmnaparypbl
1 HH()OPMAITHOHHBIX
TEXHOJIOTHI, HC-
[10J1b3Yys1 HOBEUILNI
OTEUECTBEHHBIN U
3apyOeKHBII OIBIT

0OOBEKTHI U TEX-
HUYECKHE
lyCTpolcCTBa, UC-
ITyCKAIOIINE VI
CIIOCOOHBIE HC-
ITyCKaTh HE
MOHU3HPYIOITICe
1 HOHU3HUPYIO-
ee u3IydeHre

IIK-1 Criocoben
MCIIONIb30BATh TIPO-
(heccrOHATBHBIC
3HAHHS ¥ YMCHUS,
[OJTyYCHHBIC TIPU
OCBOCHHH TIPO-
(hUIbHBIX (hr3HUe-
CKHX THCIIUILTHH

3-1IK-1 3HaTh: OCHOBHEIC
[OHSATHS, ONPEACICHUS U
3aKOHBI PaBHOBECHOMH
TEPMOAMHAMUKH;, METOJIO0A
JIOTUYECKAE OCHOBBI OITHA
CaHMsI MaKpOCKOIUYECKHX|
CHCTEM, TPOIIECCOB, C yUe-
TOM WX B3aUMOCBS3H H
B3aUMOJICHCTBHSI.
Y-1IK-1 VYwmerp: HCHOINBA
30BaTh METOABI PaBHOBECH
HOW TEPMOJMHAMUKH I
M3YYCHUS TEepPMOIUHAMIIA
YEeCKMX CBOMCTB Makpo-
CKOTTMYECKUX CHCTEM.
B-I1K-1 Bnaners: HaBEI-
KaMU TTPOBEICHUS HE0O-
XOJTUMBIX PacieToB (QH3u-
YECKUX XapaKTEPUCTHK
[PaBHOBECHBIX MaKpOCH-
CTeM; METOINKOH (r3nde-
CK{ WHTEPIPETUPOBATH
pe3yIbTaThl PacyeToB (u-
BUYECKUX XapaKTEPUCTUK
ABHOBECHBIX CHCTEM.

[TpodheccroHanbHbBIN CTaH-
mapt ««40.008. Cnermanmct
10 OpraHu3aliy U yIIpaB-
TICHUIO HAYYHO-
MCCIIEZIOBATEIbCKUMHA U
OTIBITHO-KOHCTPYKTOPCKIMH
paboTaMim»

O06o0IeHHas TpyaoBast
dyHKIHS

A.6. Opranu3anusi BBITOJ-
HEHUS HAYIHO-
MCCIIeIOBaTENBCKUX padoT
[0 3aKperIieHHON TeMaThKe

IIK-2 Cnocoben
MPOBOJUTH Hayd-
HBIE HCCIEI0Ba-
HUSl B M30paHHOU
o0llacTH  JKCIe-
PUMEHTAIBHBIX H
(um) TeopeTHye-
CKUX (pr3HUecKuX
HCCIIEIOBAaHUN C

IOMOIIbIO COBpE-

3-1IK-2 3HaTh: BO3MOXKHO-
CTH TIpUMEHEeHUs (hr3nye-
CKUX 3HAHWH B TPOQUITHA
HBIX JUCIUTLINHAX
V-1IK-2 Ymers: npume-
HSTh TIOJYYCHHBIE ITPO-
(heccMOHAIIbHEIC 3HAHUS
[PY OCBOCHUU MPOQHITH-
HBIX (PU3NIECKHX JUCIHU-

T1JIMH

3




B-TIK-2 Bnagers:
HaBBIKAMH TTPUMCHCHUS
AMEIOIIUXCS 3HAHUM I10

MEHHOU Tpudop-
HOW 0a3bl (B TOM
YUCIIC CJIOKHOTO

(huzrueckoro ¢u3uke IS OCBOCHUS
o0opynoBaHusi) ¥ | MPOQUIBHBIX  (u3HUe-
uH(OPMAITHOH- CKUX JTUCIMILIUH U TPO-

HBIX TEXHOJOTHM
C YYETOM OTeue-
CTBCHHOIO U 3a-
PyOEXKHOTO  OIbI-
Ta

BCACHUSA Hay‘{HI)IX HnC-
clIe0BaHUN

B pe3ynbraTe u3ydeHus TUCIUTUTHHBI CTYACHT OakalilaBpa JOJDKEH:

3HAaTh.

- 0 COBPEMEHHOM COCTOSIHUH, TEOPETUICCKUX paboTax U pe3ybTaTax 3KCIICPUMEHTOB B JAHHOM
0071aCTH UCCIIENOBAHHIA;

- 0 TICPCIIEKTUBHBIX HAIIPABJICHUSX HCCIICAOBAHNN B 001aCTH TEPMOTMTHAMUKH.

VYMeTh:

- HCIIOJIb30BaTh METOJIbI PABHOBECHOW TEPMOJMHAMHKH JUIS HM3YYCHHS TEPMOJIMHAMUYCCKHX
CBOMCTB MaKpOCKOITHUECKHUX CHCTEM;

- YMETh IPUMEHSATH METOJIbI IIUKIIOB M TEPMOJMHAMHYSCKUX IMMOTESHIMAIOB K PEIICHHUIO 3a1a4. O
MEPCIIEKTHBHBIX HAMPABICHUSIX UCCIICIOBAaHUI B 00JIaCTH TEPMOIUTHAMUKH.

Bnaners:

- HaBBIKaMH pPEIICHUS 3a]1a4 TEPMOJUHAMUKH JIJIs1 PABHOBECHBIX MPOIIECCOB;

- HaBBIKaMH NMPUMEHEHHUS 3aKOHOB U METOJIOB TEPMOJIMHAMHKH K CJ1a00 HEPAaBHOBECHBIM IPOIIEC-
caM.

3 MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOI
ITPOI'PAMMBbI

Z[I/ICI_[I/IHJ'II/IHa OcHosbl mepModuHaMuKu OTHOCHUTCA K Yacmu, (bODMMDV@MOZZ YY4aCmHUKamu 061%130—

BAMENbHbIX OMHOULCHUN NPOPeccuonaIbho20 MOMYJSl YY4EeOHOTO IIaHAa 1O HAIPABJICHUIO MOATOTOBKH
03.03.02 Dusuxka.

4 BOCIIUTATEJIbHBIA MOTEHIUAJL JJUCHUILIUHBI

Hanpaenenus/nenu Bocnu- BocnurarenbHBIA TOTEHIINAT JUCIUAIIINH
TaHUSA
[IpodeccrnonansHOE

IIUTaHHUC

3amaun BocIUTaHUS (KOII)

Hcronp30BaHne BOCIUTATEIHHOIO MOTEHIHAAIA
JTUCIUILIAH TPO(ECCHOHATHFHOTO MO s

Boc- | B18 - - dopmmpoBanue orser-

CTBEHHOCTH 3a Tpodeccro-

HaJbHBII BBIOOp, Tpodeccro-
HaJbHOE pa3BUTHE M Tpodec-
CHOHAJIbHBIC PEIICHHS

(hopMUPOBaHUS y CTYJEHTOB OTBETCTBEHHOCTH
3a CBO€ MpOQecCHOHATBFHOE Pa3BUTHE MTOCPEI-
CTBOM BEIOOpa CTyJEHTAMH WHIWBUIYaTbHBIX
00pa3oBaTeNbHBIX TPACKTOPHH, OpraHU3aINH
CUCTEMBI OOIIEHHUS MEX/Ty BCEMH YIaCTHHKAMH
00pa30BaTeNbHOTrO TpOIlEcca, B TOM YHCIE C
WCIIOJIb30BAaHUEM HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH.

5 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBbI

5.1 O6beM AUCHUILIHHBI
OO6mast Tpy1oeMKoCcTh (00beM) TUCHUIUTUHBI OCHOBbL mMepMOOUHAMUKU COCTABIIACT 3 3a4eTHBIX
enunuil (3ET), 108 akageMuyeckux 4acos.




Tabmuna 5.1 - O0bEM UCHUIUIMHBI IO BUAAM YUeOHBIX 3aHSATHI

Cemectp
Bcero,
Bun yuebHo# paboThl 3a4EeTHBIX €IUHUIL 4
(axam. yacoB)
KonrakTHas pabdora ¢ npenojgaBartejieM
B TOM YHCIIE: 68 68
— ayIUTOpHAs 10 BUAAM YUEOHBIX 3aHATUM
— JIEKIUU 34 34
— IPAKTHYECKUE 3aHATHUS 34 34
CamocTosiTesibHas padoTa 00y4yaouuxcst 40 40
B TOM 4HCJI€e:
— U3yY€HHUE TEOPETUYECKOr0 Kypca 15 15
— IIOMAIIHAE 3a0a9K 25 25
Buja npomexyTouHo# arTecTanuu (3a4eT, IK3aMeH)
3auer 3auer
HToro mo gucuumjinue 108 108
Tabmuma 5.2 - Pactipenenenye yueOHOM Harpy3KH 10 paszieraM JUCIUTIIHHBI
Bunpt yueOHO# Harpy3Kku v UX TPYAOEMKOCTh, BKIIOYast CaMo-
CTOSITENILHYIO pabOTy CTYJEHTOB, aKaJl. Yachl
g o g5 =) g5 § &5 dopmupye-
g| Haumenopanue = SEE| e =355 3 S %5 & | MblC MHHUKA-
é pasziena JucCIu- = § E 5 % 2 iﬁ 5 ‘é; = E s| o E 5 § TOPBI OCBOE-
ol TLTAHBI S =% 5 & § 5| SEH 58| SE S o HUS KOMITE-
=z, oﬁgsgp EO| EX5EH g EXE = .
Rl 28 ZTaF| & =23 g9 =T858 3 TEHUHUH
(=9 = = = o = = = S = = = m
= S Q S v < S o
o = = m = © m =
4 cemecTp
1 | MaremaTuueckoe
2 6 4 12 | IIK-1, IIK-2
BBEJIEHIE
2 | OcHOBHBIE ITOHS-
THS 1 ICXOIHEIE
A 4 |0 4 8 | IK-1, [IK-2
TTOJIOKCHUS TEeP-
MOIMHAMHUKHA
3 | O0mue 3aK0HbI
TEPMOJAMHAMUKH. 4 4 6 14 [1K-1, IIK-2
IlepBoe Havasio
4 | Bropoe Ha4aio
p 4 | 4 4 12 | TK-1, TIK-2
TEPMOIUHAMMKU
5 | Tpetpe Hauano
p 4 | 4 4 12 | TK-1, TIK-2
TEPMOJMHAMUKH
6 | Meroubl TepMO-
ABLTED 4 | 4 4 12 | MK-1, TIK-2
IUHAMUKHA
7 | YcnoBust paBHO-
BECHUS U YCTONYU-
BOCTH TEPMO/TH- 4 4 6 14 [1K-1, TIK-2
HAMHUYECKUX CHU-
cTeEM
8 | Cucrema c nepe-
MEHHEIM YHCIIOM 4 4 4 12 [1K-1, TIK-2
YaCTHLL
9 | dasoBkle IEpeXo-
P 4 | 4 4 12 | MK-1, TIK-2
bl
HUTOI'O: | 34 | 34 40 108




5.2 ConeprxaHue TUCHUTLIHHBI

Tabmuma 5.3 - JISKIMOHHBIN KypC

Ne ntek-
A0%0%1

Howmep
paznena

Tema nexuuu 1 nepeveHb
JUJTAKTHUECKUX €UHUL]

TpynoeMKOCTh, aKajl. 4acoB

BCEro

B TOM YHCJIE C UCIIOJIb-

30BaHMEM MHTEPAKTUB-

HBIX 00pa30BaTENIbHBIX
TEXHOJIOT Ul

4 cemecTp

Beenenune. MaTemaTuyeckmii annmapart Tepmo-
AUHAMUKH

Hynesoe navano repmonuuamMuku. CBsizb TEPMO-
TMHAMHYECKUX BEITMYMH W TIPUEMBI UX Mpeodpa-
30BaHuA. JKkoOHaHbl MpeoOpa3zoBaHMA.

OcCHOBHBIC NMOHATHSA M HCXOJAHbIE IMOJIOKEHUS
TEPMOAUHAMUKH

Kparkuii ouepk pa3BUTHUS TEPMOJWHAMHUKU H
MKT. TepMmoanHaMuka Kak Hayka U €€ MECTO
Cpeau eCTeCTBEHHBIX Hayk. lIpeamer Tepmonm-
HaMUKH. TepMoanMHaMH4YecKne cucTteMsl. lc-
xoansle nosoxenus T/[. ['omorennsie u rerepo-
T€HHBIC CHCTEMBI.

O0mue 3akonbl TepMmoauHamMuku. IlepBoe
HAYaJ10

OOBEeKTHBHBII XapakTep 3aKOHOB TEPMOJMHAMH-
ku. BHyTpenHss sHeprus. PaGora m Temora.
TepMuueckne M KaJOpPUYECKOE YpPAaBHEHUS CO-
CTOSIHHS. YpaBHEHHE MEpBOro Hauvana. Temnoem-
KOCTb. CKpPBIThIE TEIJIOTHI.

Bropoe Haya10 TepMOIMHAMMKHI

OuTponus. YpaBHeHHE BTOpOro Havana. Kpyro-
BbIe miporiecchl. [ukn Kapro u Teopemsr Kapno.
TemmoBbeie MamuHLL [Ipeaensl NpUMEHUMOCTH
BTOPOr0 HayaJIa.

Tperbe HaYaJI0 TEPMOANHAMHKH
IIpunmun HepHcta. DOpMynupoBKa TPETHETO
Hayasia. ClIeCTBUS TPEThEro Hayasa.

MeToabl TEPMOAUHAMUKH

MeTton kpyroBsix mporeccoB. MeToa TepMonu-
HaMUYeCKUX  noTeHnuanoB.  COOTHOIIEHHUS
MakcBenna.

YcaoBusi paBHOBeCHsI U YCTOMYMBOCTH Tep-
MOJAMHAMMYECKHX CHCTEM

OO61ue ycnoBusi TEPMOAMHAMUYECKOTO paBHOBE-
CUS M YCTOMYMBOCTH. YCIIOBUS pPaBHOBECHS
nByX(}a3HOH  OJHOKOMIOHEHTHOH  CHCTEMBI.
[IpaBuio ¢a3 ['m66ca. IMpunuun Jle Ilarensbe-
bpayHa.

CucreMbl ¢ mepeMeHHbIM YHCJI0M YACTHIL
OCHOBHOE ypaBHEHHE TEPMOJUHAMUKHU JJISI CH-
CTEMBI C TIEPEMEHHBIM KOJUYECTBOM BEIIECTBA.
XHUMHUYECKUH MOTEHIIHA.

dDa3zoBbIe epexoabl
PaBHoBecue a3. Pa3oBble Mepexojibl NEepBOro




pona. YpaBHenue Kianeitpona-Knaysuyca. ®da-
30BBIC TEPEXOJIbI BTOPOTO poja. YpaBHEHHUS

OpeHdecra.

HToro:

34

Tabmuma 5.4 - IlpakTryueckue 3aHITUs

Ne 3aus-
THUA

Howmep
paszena

HaunmenoBanue IMMPAKTUYCCKOI'0 3aHATHA U
NEPCUCHb TUIAKTUYCCKUX CAUHHAILL

TpynoeMKoCTb, aKaj. 4acoB

BCETO

B TOM YHCJIE€ B popMe
IIPAKTUYECKOMU MOJ-
TOTOBKH

4 cemecTp

1-3

MaremaTuyeckoe BBeleHHE
[Ipuembr mpeoOpazoBaHus TEePMOAMHAMUYE-
CKHX BeJIMYUH. JIKOOMaHbI MpeoOpa3oBaHUMN.

4-5

IlepBoe Haya 0 TEPMOAUHAMUKH
Buytpennsst sneprus. Pabora u Teruiora.
Tepmudeckue M KaJOPUYECKOE YpaBHEHUS
coctossHMs. TennoeMkocTb. CKpPBITBIE TEIIO-
THhI.

6-7

Bropoe HauaJ10 TEPMOAUHAMMKH
Onrponus. Kpyrossie nponeccel. [ukn Kap-
Ho. TenmoBeie marmuabl. KITJI.

8-9

Tperbe Ha410 TEPMOAUHAMUKH
Huzkue temnepatypel. Teopema HepHcra.
Oddext xoynsa-Tomcona.

10-11

MeToabl TEpMOAUHAMUKH

[Ipumenenne mMeTona LMKIOB M METONA Tep-
MOJIMHAMUYECKUX MOTEHIUAIOB K PELICHUIO
npaktuueckux 3anad. CoorHomeHuss Makc-
BeJLIA.

12-13

PaBHoBecHe M yCTOMYMBOCTH TEPMOJAUHA-
MHYECKHUX CUCTEeM

VYcnoBusi TepMOAMHAMUYECKOTO PAaBHOBECHSL.
ITpunnun Jle Illarense-bpayna.

14-15

CucreMbl ¢ nepeMeHHbIM YU CJI0M YaCTHI
CucteMbl C MEPEMEHHBIM KOJIMYECTBOM Be-
[ecTBa. XUMHUYECKUH ITOTEHIIAII.

16-17

®DazoBbie MePExXoabl

PaBHoBecue ¢a3. PazoBble nepexo/ibl MepBo-
ro pona. YpaBHeHUe Knaneipona-
Knaysuyca. @a3oBble epexoasl BTOPOro po-
na. YpaBHeHus DpeHdecra.

Hroro:

34

Tabmuua 5.5 — JIaGopaTopHble paboThl y4eOHBIM IJTAHOM HE MPETYCMOTPEHBI.




Tabmmia 5.6 — CamocTositensHas paboTa CTyieHTa

i;iii Ne Bun camocrostensHoit pabotsl ctynenta (CPC) u mepedeHp qumak- gggi??;:
UMD /i TUYECKUX STUHMUI] con
1.1 IloaroroBka x JeKIUSIM
1.2 [ToAroTOBKA K ayAMTOPHBIM NPAKTHYECKUM 3aHATHUSIM
1 4
1.3 CamocrositenbHoe usyuyeHue tem: Kiaccudukanust ypaBHEHU B
YACTHBIX IMPOU3BOJIHBIX BTOPOTO MOPSIKA
2.1 IToaroroBska K JIEKIIMAM
2.2 [ToaroToBKa K ayJUTOPHBIM MPAKTHYCCKUM 3aHITHSIM
2 2.3 CamocrosTenbHoe u3yueHue Tem: Pusznyeckue 3agadu, NMPUBOAS- 4
IIUE K YPAaBHEHUSAM B YaCTHBIX TPOU3BOIHBIX
3.1 IToaroroBska K JIEKIIUAM
3.2 [ToroTOBKA K ayAMTOPHBIM NPAKTHYECKAM 3aHATHSIM
3 6
3.3 CaMmocTosTenbHOE H3yUYeHUE TeM: YPaBHEHUsS TUIEPOOIMYECKOTo
TUMAa (METO/bI PELICHHUS)
4.1 ITonroroBka K JIEKITMSAM
4.2 [ToroTOBKA K ayAMTOPHBIM NPAKTHYECKAM 3aHATHSIM
4 4
4.3 CaMocTosTenbHOE H3YYEHHE TeM: YpaBHEHHs MapaboInyecKoro
TUMA
51 IToaroroBska K JIEKIIHAM
5.2 [ToaroToBKa K ayAUTOPHBIM NPAKTHUECKUM 3aHITHUSIM
5 4
5.3 CamocrosTenbHOE U3yYEHHE TEM: YPaBHEHUS AIUIUINTUYECKOTO TH-
na
6.1 IToaroroBka K JIEKIIUSIM
6 6.2 [ToaroroBka K ay TMTOPHBIM NMPAKTHUYECKUM 3aHITHSIM 4
6.3 CamocTosiTenbHoe n3ydenue TeM: OpToroHaibHbIe TOJTHHOMBI
7.1 ITonroroBka K JIEKIIUSIM
7 7.2 [ToaroroBka K ay IMTOPHBIM NMPAKTHUYCCKUM 3aHITHSIM 6
7.3 CamocrostenbHoe nzyuenue tem: Chepuueckue GyHKINUN
8.1 IToaroroBka K JIEKIUAM
3 8.2 [ToAroToBKa K ayJUTOPHBIM MPAKTHUECKUM 3aHITUIM 4
8.3 CamocTosrenbHoe nzydenue tem: [IpocTeiine 3agauu s ypas-
Henus Hlpenunrepa
9.1 IToaroroBka K JNEKIUIM
9 9.2 [loAroTroBka K ayJUTOPHBIM IPAKTUYECKUM 3aHITHAM 4
9.3 CamocTtosTenbHoe nzydenue tem: Llmmaapuueckue byHKIUu
| Hroro: | 40




6 OBPA3OBATEJ/IBHBIE TEXHOJIOI'A

OO0pazoBaTenbHbIC TEXHOJIOTHH, HCIIOJIB3YEeMbIE NP PeaTU3alMK PA3IMYHBIX BUIOB YU4eOHOH pa-
60THI U naromue Hanbosee 3PPEKTUBHBIE PE3yTbTaThl OCBOCHHUS AUCIUTUINHBL:

1. JEKIUS, macrep-kiaace (JIk, MK) — nepenaua yyeOHOM MHPOpPMALUU OT MPETOAaBaTENs K
CTYyJIGHTaM, KaK MPaBUJIO C MCIOJb30BAaHUEM KOMITBIOTEPHBIX M TEXHUUYECKUX CPEJCTB, HAINlpaBJICHHAs B
OCHOBHOM Ha MPHUOOPETEHHE CTYyJCHTAaMU HOBBIX TEOpPETHUECKMX M (akThueckux 3HaHuil. Hauboiee
pacmipocTpaHeHHbIe BUABI ((DOPMBI) OpraHU3aliy y4eOHOTro Mporecca s JOCTHKEHUS OMPEeIICHHBIX
pe3yJIbTaTOB O0yUEHUS M KOMITCTCHIIUN:

HNudopmaunonnas Jekuus

IIpo6aemMHast jJeKuUA — B OTJIMUME OT WH(DOPMAIIMOHHOW JIEKIIMM, HA KOTOPOWU COOOIIAIOTCA
CBEJICHUs, TPETHA3HAUYCHHBIC JUIsI 3allOMUHAHMSA, Ha TPOOJIEMHOM JIEKIIMU 3HAHHUS BBOJATCS Kak
«HEU3BECTHOE», KOTOPOE HEOOXOAUMO «OTKPHITHY. [Ipo0iemMHast nekirs Ha4YMHAeTCsl ¢ BOIPOCOB, C MO-
CTAaHOBKHM TMPOOJIEMBbI, KOTOPYI0 B XOJ€ H3JIOKEHHUS Marepuana HeoOxoaumo pemwuTh. [Ipu sTOM
BBIJIBUTaeMast MpoosieMa TpedyeT He OAHOTUITHOT'O PEIISHUS, TOTOBOIM CXeMBbI KOTOPOTO HET. JlaHHBII THIT
JIEKIIMM CTPOUTCS] TaKUM OOpa3oM, UYTO MACSITEIBHOCTH CTYJIEHTa IO €€ YCBOCHUIO MPHUOIMIKACTCA K
MOMCKOBOM, HccheaoBarenbckol. Ha monoOHBIX Jsekuusx oOs3aTereH Iualor MpernojaBaTens u
CTYJICHTOB.

Jleknusi-Bu3yajam3anusi — YYUT CTyJACHTa TIPEOOpa3OBBIBATH YCTHYI0O H IHUCHMEHHYIO
nHpOpMaNMi0 B BU3YalbHYIO (OpPMY, BBIIESAS MPU 1TOM HamOoJee 3HAYMMBIE M CYIICCTBEHHBIC
aMeMeHThI. Ha JNeKIuu UCTIONB3YIOTCS CXEMBbI, PUCYHKH, YEPTEKH | T.I1., K TOATOTOBKE KOTOPBIX MPHUBJIE-
KaloTcs oOyuarouiuecs. [IpoBeneHue neKUM CBOJUTCS K CBSI3HOMY pPa3BepHYTOMYKOMMEHTHPOBAHUIO
MpernojaBaTesieM MOArOTOBIEHHBIX HATSAAHBIX ocoOuit. [Ipu 3TOM BaXkHa JIOrMKa U PUTM HOJa4u y4eo-
HOro martepuaya. JlaHHBIA THUI JIEKIIMK XOPOIIO MCHOJb30BaTh HA BBEJACHHS CTYJAEHTOB B HOBBII pa3fern,
TeMY, JUCLUIUIMHY.

Jlekuusi ¢ pa3dopoM KOHKPETHOH CHUTYallM, U3JI0’)KEHHON B YCTHO WJIM B BUAE KOPOTKOTO Jra-
¢buibMa, BUACO3ANNCH U T.II.; CTYJIEHTHl COBMECTHO aHAJIM3UPYIOT U OOCYKJAI0T MpeICTaBICHHbINH MaTe-
pua.

2. CAMOCTOSATEJIBHAS PABOTA (CP) — u3yueHnue CTy/IeHTaMH TEOPETHYECKOTO MAaTEepH-
aja, MOArOTOBKA K JIEKIMSIM, JaOOpaTOpHbIM paboTaMm, MPAKTHUECKUM W CEMHUHAPCKUM 3aHSATHSIM,
odopmileHHe KOHCIIEKTOB JIEKIUil, HanucaHue pedepaToB, OTUETOB, KYpPCOBBIX padOT, MIPOEKTOB, paboTa
B DJIEKTPOHHOM 00pa30BaTeNnbHOM cpefe U Ap. A NPUOOPETEHUS HOBbIX Meopemudeckux u gaxkmuye-
CKUX 3HAHUL, Meopemudeckux u NPaKmuyeckux yMeHu.

3. KOHCVYJIbTALUSA, thioTopcTrBo (KOHC., THIOT.) — HHIUBUYaIbHOE OOIIEHUE MperoiaBa-
TEJs CO CTYICHTOM, PYKOBOJICTBO €r0 JESTeNbHOCTBIO C IIENIbI0 MIepeaauu OMbITa, YIriyOJleHus meopemu-
yeckux u ¢haxmuyeckux 3HaHutl, TPUOOPETEHHBIX CTYJEHTOM Ha JIEKLUAX, B PE3yJbTaTe CaMOCTOSITEIb-
HOM paboThI, B TPOLIECCE BBHIOJIHEHUS KYPCOBOTO MPOSKTUPOBAHUS U JIP.

4. IPAKTUYECKOE 3AHATHUE (Ilp. 3an.) — perieHre KOHKPETHBIX 3a/1a4 (MaTeMaTHueCKOe
MOJIETTUPOBAHUE, PaCcUYEThl U JIp.) HA OCHOBAHUHU TEOPETUUECKUX U (PaKTUYECKUX 3HAHUM, HAIIPaBJICHHOE B
OCHOBHOM Ha MPHOOPETEHUE HOBBIX (YaKMUYecKux 3HAHUU U meopemudeckux yMeHul.

5. CEMUHAP, xoiiokBuym (CeM., KOIIJI.) — CHCTEMAaTU3alUs TEOPETUUECKUX U (PaKTHUECKUX
3HAHUI B OMPENIETICHHOM KOHTEKCTe (MOATOTOBKA U MPE3EHTAIlHs MaTepuaa Mo onpeaeIeHHon Teme, 00-
cykJeHue ee, GopMyJIUPOBaHNUE BHIBOJOB U 3aKIIFOUYCHHS ), HAMPABICHHAs] B OCHOBHOM Ha MPUOOpETeHHE
HOBBIX (DaKmMu4eckux 3HaHUutli U Mmeopemuyeckux yMeHul.

Tunbl NpakTHYECKUX 3aHATHI, NCIOJIb3YeMbIX IPH U3YYEeHUH TMCUMILTHHBI:

Keiic-meron. Ero Ha3zBaHue NPOMCXOAMT OT AHIVIMMCKOTO CIOBa «KEHC» — Tamka, 4YeMOJaH,
noptdens (B TO e BpeMs «KeWc» MOKHO MEePEBECTH M KaK «cCilydai, curyais»). [Ipomecc oOydenus c
HCIOJIb30BAaHMEM Kelc—MeTo/la MPECTaBIsieT cO00M MMUTAIMIO PEeaTbHOTO COOBITHS, COUYETAIONIYIO B
I[EJIOM aJIeKBaTHOE OTPAKEHUE pPeallbHOM JEeHCTBUTEIBHOCTH, HEOONBbIITNE MaTepUaTbHbIE U BPEMEHHBIE
3aTpaThl U BapUATUBHOCTH OOY4YeHHS. YUeOHBI MaTepHal MoJAaeTCsl CTyIeHTaM BHJIE TpodiieM (KeicoB),
a 3HaHMS IPUOOPETAIOTCS B Pe3yJIbTaTe aKTUBHON U TBOPYECKOW pabOTHI: CAMOCTOSITENILHOTO OCYIIECTB-
JIEHUS TIeNlenoaranus, coopa HeoOXoauMoi HHGOPMAILINY, €€ aHaIH3a C Pa3HBIX TOYCK 3PCHMUSI, BBIIBH-
YKEHUS TUIOTE3bl, BBIBOJIOB, 3aKJIIOUEHHS, CAMOKOHTPOJISI Mpollecca MOJIyYeHUsI 3HaHUM U ero pe3ysbTa-
TOB.



OcHoBHbIe BHIbI 00pa30BaTeJIbHbIX T€XHOJIOT Ui

JucTaHuMoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOITHH — 00pa30BaTebHbIE TEXHOIOIMH, Pealu3ye-
MbI€ B OCHOBHOM C ITPUMEHEHHEM HH(POPMALUOHHO-TEIEKOMMYHHUKAIIHOHHBIX CETEH MPU OMOCPEIOBaH-
HOM (Ha PacCTOSIHUM) B3aMMOICHCTBHM 00YUaIOIIMUXCS U TIEIarOTMYECKUX PaOOTHHKOB.

Jliist ipoBeIeHNs 3aHATHI C CTIOJIB30BAHUEM JJIEKTPOHHOTO 00pa30BaHUs M TUCTAHIIMOHHBIX 00-
pa30BaTENbHBIX TEXHOJIOTHH UCIIONIB3YIOTCS CIEAYIOIINE 00pa30BaTEIbHbIE TEXHOJIOTUU U CPEICTBA
OCBOEHUS JUCLUILINHBL:

- anekTpoHHass WHMopMannoHHO-oOpa3oBatenbHas cpega HUAY MUDU — Pexum mocryna
https://eis.mephi.ru/;

- mnardopma ans mpoBeaeHus: On-line xondepenumii 1 Bebunapos ZOOM — Pexxum noctymna
https://zoom.us/;

- aitnooomennas cucrema Google Jluck — Pesxxum nocryma https://drive.google.com/;

- cucteMa oOMeHa TEKCTOBBIMHU COOOILIEHUSAMH JUIsI MOOMJIBHBIX U MHBIX MJIATGOPM € TOIEPKKON
rosiocoBoi u BuaeocBsizu WhatsApp;

- connanpHasa cetb BKoHTakTe;

- QJIEKTPOHHAs MOYTa MPEenoiaBaTesel U CTyICHTOB.

[Ipumepamu mpUMeHEHUS AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI SBIISIFOTCS 3aHATUS, HA
KOTOPBIX 00y4aroLuiics He MPUCYTCTBYET (CKaXKeM, 10 O0JIE3HH), HO BBINIOJIHSAET 3aJJaHus U 00IIaeTcs ¢
IpernojaBaTesieM Mo IEKTPOHHOM MouTe, I PEenoiaBaTelb KOHCYIbTUPYET 00y4aroIIUXCsl BO BHE-
ypO4HOE BpeMsl uepe3 OJI0T WK CalT.

Bunpl tucTaHIIMOHHOTO 00YUYEeHHUS: JIEKLIMH (CETEBbIE WIIM BUJIC03AMNCh), BUPTYyaJIbHbIE IKCKYP-
CHUH, IPAKTUYECKHE PAOOTHI (CEMHUHAPHI), TPOSKTHAS NEATEIbHOCTD, TEICKOH(MEPEHITUN CO CTICIIHAIACTa-
MU, GOPYMBI, OOCYKACHUS, TUCKYCCUU, KOHCYIbTAIlUN UHIUBUyabHbIE WIH I'PYIIIOBBIE, TECTUPOBA-
HUE.

KeiicoBasi — TeXHOJOTHS OCHOBBIBACTCS HA HCIIOIB30BAaHMHM HAOOPOB (KEHCOB) TEKCTOBBIX,
ayJTMOBU3YAJIbHBIX U MYJbTUMEIUIHBIX y4eOHO-METOIUUYECKUX MaTepHalIOB U UX PACCHUIKE AJIS CaMo-
CTOATEIBHOTO U3YUYCHHS YUALIUMCS TP OpTaHU3alMK PEryJIsIpHbIX KOHCYJIbTAIlUI Y IperoaaBaTesei.

TeneBU3NOHHO-CITyTHUKOBAsI TEXHOJIOTHSI OCHOBaHA Ha MPUMEHEHUU MHTEPAKTUBHOI'O TEJIEBHJIE-
HUS: TeJe- U paAuoJIeKIUH, BUACOKOH(PEPEHIINU, BUPTYyaJIbHbIC IPAKTUYECKHE 3aHATUS U T. 1.

CereBble TEXHOJOTHUHM HCIIONB3YIOT TEICKOMMYHHUKAIIMOHHBIE CETU JJIsl OOeCleueHusl y4alluxcs
y4eOHO-METOIMYECKUM MaTEpPHAIOM U B3aUMOJICHUCTBUS C Pa3IMYHON CTENEHBIO MHTEPAKTUBHOCTH MEX-
Iy TIpernojaBaTesieM U yJalluMCs.

HNudpopmaumnoHHble TEXHOJOTHN — 00yUeHHEe B JIEKTPOHHOW 00pa30oBaTeIbHOM Cpelie ¢ IENbIo
paciupeHus 0CTymna K 00pa3oBaTeIbHbIM pecypcaM (TEeOpeTUYECKH K HeOrpaHuUYEeHHOMY 00BbEMY U CKO-
POCTH JIOCTyNA), YBEJIMYEHUs KOHTAKTHOTO B3aUMOJICHCTBHS C MpernojaBaTesieM, IOCTPOCHUS UHAUBUTY-
QJIBHBIX TPACKTOPUH MOJATOTOBKH M 0OBbEKTUBHOIO KOHTPOJISI © MOHUTOPHHTA 3HAHUI CTYACHTOB.

PaGoTa B KOMaH/1e — COBMECTHas JeSITeIbHOCTh CTY/IEHTOB B TPYTIIE MO/ PYKOBOJCTBOM JIHAEPa,
HaIpaBJICHHAs HA pellIeHre OOIIeH 3aa4u MyTeM TBOPUYECKOTO CIOKEHUS Pe3yIbTaTOB WHIUBUAYAIbHON
paboThl YWIEHOB KOMaH/bI C IEJIEHHEM TOJTHOMOYHM U OTBETCTBEHHOCTH.

IIpo6.1emHoe o0y4yeHHme — CTUMYJIUPOBAHHUE CTYJIEHTOB K CaMOCTOSITEIbHOMY HPHUOOPETEHUIO
3HaHUH, HEOOXOAUMBIX JUISl pellIeHUs] KOHKPETHON MPOOIEeMBI.

KonTekcTHOE 00y4eHne — MOTHBALMSI CTYIEHTOB K YCBOCHHIO 3HAHUI IIyTEM BBISBIICHUS CBSI3EH
MEXJly KOHKPETHBIM 3HAaHMEM M €ro npuMeHeHueM. [Ipu 3ToM 3HaHMSA, yMEHUs, HaBBIKU JAIOTCS HE Kak
IpeaMeT I 3alIOMUHAHMS, a B KAUeCTBE CPEJCTBA PeLIeHUs MPOodeCcCHOHATIBHBIX 3a/1ay.

OOyyeHune Ha OCHOBE ONBITA — AKTUBU3ALMA [TO3HABATEIILHON JESTEIBHOCTH CTYIEHTA 3a CUET
accoIMaluy U COOCTBEHHOT'O OMBITA C MIPEIMETOM U3YUEHHUS.

NumBuayajibHoe o0yyeHue — BHICTpAaUBAaHUE CTYJIEHTOM COOCTBEHHOH 00pa3oBaTeNbHOM Tpa-
eKTOPUM Ha OCHOBE (POPMUPOBAHMS MHAMBHYaTbHONH 00pa30BaTeNbHON MPOrpaMMbl C YUYETOM HHTEpe-
COB CTYJCHTA.

MexaucuunInHapHoe o0y4eHue — UCIOJIb30BaHNE 3HAHUM U3 pa3HbIX o0NacTei, UX rpymiu-
POBKa M KOHIICHTpAIMs B KOHTEKCTE PEIIaeMOM 3a1auH.

Onepexaromas caMocTosiTeIbHasE padoTa — U3y4eHHUE CTyIEHTaMU HOBOI'O MaTepuaia 10 €ro
M3YYEHUS B XOJIC ayAUTOPHBIX 3aHATHH.



7 OLEHOYHBIE CPEJCTBA JJISI BXOJJHOI'O U TEKYILIEIO KOHTPOJIS,
MPOMEKYTOUYHOM U UTOTOBOI ATTECTALIMU (AHHOTALIUS)

@DOH/1 OLIEHOYHBIX CPEACTB, BKIIFOYAIOLIMN BCE BUJIbI OLICHOUYHBIX CPEICTB, MTO3BOJISIOIINX POKOHTPO-
JMPOBaTh CHOPMUPOBAHHOCTH y OOYJAIOIIMXCSI KOMITETCHITUA U WHIUKATOPOB UX JIOCTIDKEHHUS, MTPEIYCMOT-
pernbix OC HUSY MUOU no nanpasienuto noarotoBku 03.03.02 @uzuxa, OOII u paboueit nmporpammont
TWCUUIUTUHEI « Tepmoounamukay, npuseseH B [Ipuioxenun.

KoHTpoJib 0CBOEHUS AUCUUILIAHBI IPOU3BOJUTCS B COOTBETCTBUH C [10710K€HUEM O PEUTUHIOBOM
cucreMe OLeHKH 3HaHui crynenros U T HUAY MUOU.

Texkyumuii KOHTPOJIb CTYJICHTOB ITPOU3BOUTCS B JUCKPETHBIC BPEMEHHBIEC HHTEPBAJIBI JIEKTOPOM
Y TIPENoIaBaTeIsIMH, BEAYIIUMHU MMPAKTUUECKHUE 3aHATHS 110 JUCIUIUIMHE B CIETYIONUX GopMax:

¢ YCTHBIE OIIPOCHI.

RROoo~N~ WD E

0.
1.
12.
13.
14.
15.

Ipumepusvie 6onpocel K ycmHoMy onpocy:
[IepBoe HayaJI0 TEPMOIMHAMHUKH.
Pabota u TeruioTa nporecca.
BuyTpeHnHsst sHeprust U SHTAIBIHSL.
TermmoeMKoCTb.
Bropoe Hauano tepMogMHAMUKH.
DHTpOMHUS.
TepmonnHaMuYecKue TOTCHIIHAIIBI.
KIII.
O6miee yciaoBue TEPMOJIMHAMUYECKOTO PAaBHOBECHS TEPMOJUHAMHUUECKIX CHCTEM.
[Tpuunun Jle arense-bpayna.
®dazoBas 1uarpamma.
VYcnosue paBHoBecus (das.
®a3oBbIC IEPEXOIBI.
AnmabaTU4ecKui mporiecc.
TeueHnue ra3zoB U )KUIKOCTEM.

OTaenbHO OICHUBAIOTCS JIMYHOCTHBIE KauyecTBa CTYIEHTa (aKKypaTHOCTb, HUCIIOJIHUTEIHHOCTH,
MHUIMATUBHOCTD) — paboTa y JOCKU, CBOEBPEMEHHas cjaya TECTOB, OTUYETOB K J1a00OpaTOPHBIM paboTaM U
MMMCbMEHHBIX JOMAaIIHUX 3aJJaHHH.

IIpomexkyTOYHBINH KOHTPOJb CTYJCHTOB IPOU3BOAMUTCS B CleAyOIUX (popmax:

e KOHTPOJIbHAs padoTa.

1.

2.

3.

4.

Ipumepuvie 3a0auu KOHMPOILHOU PaOOMbL:

HarpeBaercs Wi oxJaxaeTcs ueadbHbli ra3 Py paclIMpeHuHt 1o 3akoHy p’V=const? Ka-
KOBa €ro MOJISIpHAsk TEIUIOEMKOCTh B 3TOM Tiporiecce (Bbipasuth uepe3 Cp u Cy)?

JUid [udIIeKTpUKa B OHOPOAHOM JIEKTPUYECKOM I10JI€ BBIUMCIIUTD Pa3HOCTh TEIUIOEMKOCTEN
IIPU MIOCTOSTHHOM HAINPSHKEHHOCTH 3JIEKTPUYECKOTO NOJIS U IIPU IIOCTOSIHHOM 3JIEKTPUYECKON
UHAYKIUH. OO0beM JAUIEKTPUKA CYUTATh MIOCTOSHHBIM, a 3aBUCUMOCTb JTUAJIEKTPUUECKOM
MIPOHUIIAEMOCTH OT TEMIIEPATYpPbl — U3BECTHOM.

[Monyunts BeIpaskeHue st mpousBo ol (6T/56H)s, onuckiBaroiiee MarHUTHOE OXJIAXKICHUE
IapaMarHeTuKa.

BbIuncanTe SHTPOIUIO PABHOBECHOI'O U3ITYYEHUSI.

Htorosblii KOHTPOJb I10 pE3yJIbTaTaM 4 ceMeCTpa 1o JUCHUIUIMHE IIPOXOAUT B Q)opMe INUCBEMCHHO-
T'O 5K3aMCHa (TeOpeTI/I‘-IeCKI/IC BOIIPOCHI U 3a;1aq1/1).

Nooak~wdhE

Tpumepnoie 6onpocwl k 9K3aMeHY .
[lepBoe HaYaIO TEPMOANHAMUKHY.
Pabota u Ternora nporiecca.
BHyTpeHHsIs1 SHEPrUs U SHTAJIBIINS.
TennoemMKocCTb.
Bropoe Hauano TepMOIMHAMUKH.
OHTpomus.
TepmoarHamMU4YeCKUE MOTEHIUABI.



8.  KIIIL

0. Ooriee yclioBre TepMOJIMHAMUYIECKOTO PABHOBECHS TEPMOJAMHAMUYIECKUX CHCTEM.
10. [Mpunuun Jle Hlarense-bpayna.

11. ®da3zoBas uarpaMmma.

12.  YcnoBue paBHOBecus (as.

13. ®da30BbIe MEPEXOIbI.

14. AabaTUyecKuil mporecc.

15. TedeHure ra30B U KUAKOCTEH.

16. OcoOeHHOCTH CTPYKTYPBI peaIbHBIX TEIl.

17. VicnapeHue *UIKOCTU U KOHJEHCAlUs 1apoB.

18. [1naBnenue KpyucTamia U KpUCTAUTU3ALNS KUAKOCTH.
19. TepmoarHamMuyeckoe oooue.

20. HaceiiieHHbBIN ¥ BIQKHBIHN TTap KHUIKOCTH.

21 T"a3 BaJIEHTHBIX I€KTPOHOB B METAJLIE.

22. ®OHOHHBIN ra3 B KpUCTaJLIe.

23. ®OTOHHBII Ta3.

24. Dueprus I'nb6ca cucteM ¢ nepeMeHHON Maccoil.

25. IpaBuio ¢a3s.

26. X¥MHYIEeCKUE PEAKITHH.

27. PacTBOpEL.

28. Kputnueckue siBJIeHUsI.

29. I'paHu1bl yCTOWYMBOCTH.

30. XapakTepucTHUECKOE YCIOBHE KPUTUYECKOM TOUKH.

TpumepHulii 6apuarm 3K3aMeHaAyUOHHO20 bulema:

MUHHCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHUS POCCUMCKOM ®EIEPALIUNA

OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHWE BBICIIET'O OFPA3OBAHMU A
«HannoHanbHbBIN HCClIeIOBATENbCKUN sepHbIi yHUBEpcuTeT « MUDI»
JAuMMUTPOBIrpagcKuii MHKEHEPHO-TEXHOJIOrHYeCKMil HHCTUTYT —

(unman gpenepaabHOTO TOCYTAPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEIKACHUS
BhICIIero odpasoBanus «HarmoHa pHBIN HCCIeIOBAaTeNLCKUH SAepHBIN yHUBepcuTeT « MU DN
(AUTHU HUAY MUDN)

DUBMKO-TEXHUYECKUH (PaKyIbTET

Kadenpa obmieii 1 METUIIMHCKOW (U3UKH

JlucnuninHa
HamnpaBnenue nmoaroToBku (CrenuaaIbHOCTh)
OCHOBBI TEPMOJIMHAMUKHU
03.03.02 ®wusuka ®opma 00y4eHHs — OUHas
[Tpodwns moaroroBku «MemuiHCKast (PU3UKa Cemectp 6

DKk3aMeHarMoOHHbIA OmiteT Ne 1

1. OOmwue 3akoHBI TepMOIMHAMUKY. [IepBoe Havao

2. YcnoBusi paBHOBECHS M yCTOHYMBOCTH TEPMOANHAMHYECKUX CUCTEM
3anaua 1: Kakoe Konu4yecTBO S3HEPTUU OCBOOOXKIAETCS MPH CIUSHUM MEJIKUX BOAHBIX KaIleslb pajnycoM
2 MKM B 0/IHYy OOJIBIIIYIO KAILIIO PAJAnyCcoM 2 MM?
3agaua 2: B cocysie HaxosTcs BOJsHOIM nap u Boja npu Temneparype 100°C. B npouecce uzotepMude-
CKOTO PACIHIMpEeHHs BOJa HauMHAeT ucmapsaTbes. K MOMEHTy, Korja Bcs OHa Mcmapuiach, o0beM mapa
yBenuuuics B 10 pa3. Haiinute oTHomeHne 00beMOB Ilapa U BO/IbI B Ha4ajie OMbITa.



8 YYEBHO-METOJINYECKOE 1 UTH®OPMALIMOHHOE OBECNEYEHUE
JTUCHUATNIUHBI

8.1 IlepeyeHb OCHOBHOIi U IOTOJHUTEIbHOI YUeOHOH JIUTEPATYpPbI

Tabmuna 8.1 — OGecrieueHne AMCIUILTUHBI OCHOBHOW M JIOTIOJIHUTENILHON JINTEPATYPOH O I CHUTUIMHE

N ABTOp HasBanue Mecto Haunmenosanue T'ox KonunuectBo
/1 U3/1aHHs U3/1aTebCTBA U31aHus IK3EMILISIPOB
OcHoBHasi TUTEpaTypa
1 | Kpaiinos OcHoBbl TepmosinHa- | Tomck Tomckuit monurex- | 2017 [https://e.lanbook.com/
A.B., [lamm- | Mukuu Terionepena- HUYECKUN YHUBEP- book/106766]
koB E.H. ya. Yacts 1. Tepmo- CUTET
JMHAMHUKA
2 |Tankun A.®. | TepmoanHaMuKa. Cankr- Jlaub 2019 [https://e.lanbook.com/
COOpHHUK 33139 Ietepbypr book/209843]
JlonojHuTeIbHAS INTEPATYpA
1 | HoBukos TepmoanHamuka Cankr- JIAHB 2020 [https://e.lanbook.com/
.. IeTepOypr book/210323]
2 |TaBpuierko | COOpHUK 33134 MO Hwxkuuii | HannoHanbHeIi 2019 [https://e.lanbook.com/
B.T., Iler- |kypcy “OcHoBbl Tep- | HoBropon |mccienoBarenbckuii book/144963]
pos E. 1O. MOJIWHAMUKHUU CTaTH- Huxeropoackuii
cTrueckas ¢pusnka’: roCyJapCTBEHHbIN
YuebHo- YHUBEPCUTET HM.
METOAMYECKOE TI0CO- H.N. Jlo6aueBckoro
oue

8.2 IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « UHTEepHeT»

[Tepeuenb pexoMeHnayeMbix UHTEpHET CallTOB:

1. OBC «Jlanb» Ha caiite http://e.lanbook.com.

2 OBC HUAY MUDMU Ha caiite http://library.mephi.ru/

3. DBC «KoncynbraHT cTyaeHTa Ha caiite https://www.studentlibrary.ru/

4, https://urait.ru/ (O6pa3oBatenbHas mwiardopma KOpaiit)

5 https://www.studentlibrary.ru/ (Qnekrponnasi oubnuorednasi cucrema "KOHCylIbTaHT CTy-

neHta'")
6. http://www.knigafund.ru/ Daekrponno-6ubnroTeunas cuctema «Kaura®onm
7. ftp://elib.diti-mephi.ru DnexTponno-o6ubaMoTeuHas cuctema JJUTU HUSY MUDU
Tabnuua 8.2 — PekoMeH1yeMble 3JIeKTPOHHO-OUOINOTEYHbIE CUCTEMBbI
Ne HammeHnoBaHme pecypca TemaTuka
1 | BBC «Jlanb» DuU3NKO-MaTEMAaTUYECKNE HAYKH

Texuuueckue HAayKHn

2 | ObC HUAY MUDU DU3NKO-MaTEMAaTUYECKUE HAYKH
TexHnueckue HayKu

3 | ObC «KoHCynbTaHT cTyAeHTa Du3NKO-MaTeMaTUUECKUE HAYKH
TexHuueckue HayKu

4 | DnexTpoHHO-OMOAMOTeuHass  cuctema  JIUTU | ®usnko-mMatemaTnyeckue HayKu
HUAY MUOU



http://e.lanbook.com/
http://library.mephi.ru/
https://www.studentlibrary.ru/

8.3 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJOIHH, UCNOIb3yeMbIX MPU OCYLIECTBJEHHH 00pa30-

BaTEeJbHOI'0 IIpomecca mo AMCHUIVIMHE, BRJIKOYasi MEPpEeYCeHb NMPOrpamMmMHOIo o0ecrneyeHus1 U HH-
(l)OpMaIIHOHHLIX CIIPaBOYHBIX CUCTEM

Tabnuua 8.3 — [lepeueHb JIMIIEH3NOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOT0 00eCIIeUeHNUS

Ne HanmenoBanue Kpatkoe onucanue
1 | MS Office (Word, Excel, Power Point) oOpMIICHHE TEKCTa, CO3/IaHNE
IIPE3EHTALAN
2 | Bpay3sepsi: Internet Explorer 10, Internet Explorer 9, Internet | CrenmanbHbie TpOrpaMMBbI IS
Explorer 8, FireFox 10, Safari 5, Google Chrome 17 IPOCMOTpa BeO-CTPAHMII, TOUCKA
KOHTEHTA, (paiijIoB U UX KaTajo-
roB B lHTepHeTE
3 | https://docs.google.com/ oopMIICHHE TEKCTa, CO3/IaHKE
JlokymenTsl, Tabaunel, @opmsl, [Tpesenrannn IIPE3CHTALNN

Tabmuna 8.4 — IlepeueHb npodecCHOHANBHBIX 0a3 JaHHBIX U HHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Ne HaumenoBanue TemaTtuka DJIEKTPOHHBIN aJIpec
1 EnuHoe okHO gocTyma kK 00pa3o- | du3HKo-MaTeMaTHYECKUE httgs://og-ti.ru/
BaTeJIbHBIM pecypcam. Du3uka HAYKH
2 Kypuanbusiii mopran ®THU um. Texuuyeckas Gpusnka https://journals.ioffe.ru/
A.®. Nodde
3 O6pasoBarenbHas wiarhopma FOpaiit| du3znko-MareMaTHuecKue https://urait.ru
HAyKU
9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIUHBI
Ne HamveHnoBaHME MOMEMISHUH TSI TPOBEACHUS | Afpec (MECTOIOI0XKCHNE) TOMEEHUN IS TIPOBE-
0/ | BCeX BHAOB y4eOHOH AEATEIbHOCTH, MPEIy- JIEHUs BCeX BUIOB yUeOHOU NeATEIbHOCTH,
CMOTPEHHOW y4eOHBIM IIJIAaHOM, B TOM YHCIIE MpeayCMOTPEHHOM yU4eOHBIM TLIaHOM
TMOMEIIEHUS I CAaMOCTOSITETbHON PabOTHI, C
YKa3aHWEeM IePeyHs] OCHOBHOTO 000pya0Ba-
HUSA, y9eOHO-HATIJISI THBIX TOCOOHH 1 UCTIONb-
3yeMOr0 MpOoTrpaMMHOTO 00ecTeueHus
1 YueOnasi aynuropusi 1jasi npoBeaeHus 3ansaTuii Ne|433507, VYupsiHOBcKkas 006nacth, I. JMMHUTpPOBTpai, yiI.
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MOCag04YHBIX MecT — 16; mromans 59.42 kB.M.
Crneumanmu3upoBaHHass MeOenb: ydeOHas mocka — 1
IT., CTOJ CTyJeH4YeCKuid — 12 mT., CTON mpemoaaBa-
TENbCKUN — 2 IIT., CTOI KOMOBIOTEPHBIH — 12 mmT.,
cTynbs — 31 mT., KoHAUIMOHEp — 1 TmT.

Texauyeckue cpencTsa OOyUCHHS: KOMITBIOTEPHI (MO-
HUTOP, CUCTEMHBII OJIOK, KiaBuarypa, mbimika) — 10
[IT., MPpOoeKTop — 1 mT., 3kpan — 1 mrT.

[Iporpammuoe obecmeuenne: OC Windows XP,
Microsoft Office 10

Kyii6opimesa, a. 297



https://www.garant.ru/

10 OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJBHOT'O MTPOIIECCA
TSI THBAJIMJIOB ¥ JIUI] C OTPAHUYEHHBIMHA BO3MOKHOCTAMHA
310POBbS

O6yqu1/Ie HWHBAJIMA0B U JIMI C OrpaHUYCHHBIMU BO3MOXHOCTIAMU 300POBbS OCYHICCTBIIACTCA B CO-
OTBCTCTBHHU C:

— Kouncrurynuueit Poccuiickoit @enepanun. [Ipunara BcenapoanbiM rojocoanuem 12.12.1993 c
M3MEHEHMsIMH, OAOOpeHHBIMH B Xone obmepoccuiickoro ronocoBanus 01.07.2020 — cr. 43 —
http://www.consultant.ru/document/cons_doc_LAW_ 28399/ ;

— @enepanbHbIM 3aKk0HOM «O0 o0pazoBanun B Poccuiickoir @eneparum» ot 29.12.2012 Ne273-03
(pen. ot 17.02.2021), c1. 5, 71, 79 — http://www.consultant.ru/document/cons_doc_LAW_140174/ ;

— ®enepanbHbIM 3aKOHOM OT 24.11.1995 Nel181-D3 (pen. ot 07.03.2017) «O conmanbHO# 3aniuTe
unBanuaoB B Poccuiickoit ®enepauun» — ITmasa III. Cr. 9. ,Cr. 11. I'maBa IV. Cr. 1 -
http://www.consultant.ru/document/cons_doc_LAW_8559/ ;

— ®epnepanbHbIM 3aKk0HOM «O partupukanuu KonBeHuuu o mpaBax mHBamuaoB» oT 03.05.2012
Ne46-@3 — http://www.consultant.ru/document/cons_doc_LAW_129200/ ;

— TlopsimkoM opraHM3aIiiid W OCYIIECTBIICHUSI 00pa30BaTEIBHON ACSITEIBHOCTH MO 00pa3oBaTeib-
HBIM IIporpamMmam — nporpammam OakajiaBpuaTa, IporpaMmmam cClelralnTeTa, porpaMmmaM Marucrpary-
ps1 (ITpuka3z Muno6puayku PO ot 05.04.2017 Ne 301);

— [lonoxenunem 06 opranuzanuu oOydeHUsl CTYJIEHTOB-MHBAJINUJOB U CTYAEHTOB C OrpPaHUYCHHBI-
MM  BO3MOXHOCTAMH  310poBbsi B HUAY  MHUODU, yrBepxkaenusim  29.08.2017 .
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf ;

— MeToauueckuMH pEeKOMEHAAUsIMU MO0 OpraHu3aluu 00pa3oBaTeNILHOTO Ipoliecca Iy 00yde-
HUS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI B 00pa30BaTEIbHBIX OpraHU3aIMsIX
BBICIIET0 00pa30BaHMsl, B TOM YHCIIE€ OCHALIEHHOCTH 00pa30BaTEIbHOIO Mpoliecca (MpHIoKeHHE K MUCh-
My MuHnoOpHayku oT 16 ampens 2014 T. Ne05-785)
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc5
0617/ ;

— TpeOGoBaHusIMU K OpraHu3ali 00pa3zoBaTeNILHOrO IMpoliecca s 00yuyeHUs HHBAJIMIOB U JIHI] C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI B IIPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3alMAX, B
TOM 4YHCJIE OCHAIIEHHOCTH 00pa3oBaTeIbHOro Mporecca» (mpuioxkeHue K nucbMy MunoOpHayku ot 18
Mapra 2014 r. Ne06-281)
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b17891
8d3/ .



http://www.consultant.ru/document/cons_doc_LAW_28399/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_8559/
http://www.consultant.ru/document/cons_doc_LAW_129200/
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/

JonojiHeHus 1 U3MeHeHHUs1 B padoueil mporpamme
AUCHMILUIMHBI HA 20 /20 ywu.r.

Buecennbie n3menenus Ha 20 /20 y4eGHBII rof

B paGouyro mporpamMmy BHOCATCS CICAYIOIIME W3MEHEHWS WJIM JeJIaeTCs  OTMETKa
HEIEIeCO00Pa3HOCTH BHECEHUS KaKUX-JIMO0 N3MEHECHHI HA JAHHBIN YIeOHBIHN Mo

Pabouast mporpamma nepecMoTpeHa Ha 3aceaHuu Kadeaps

(0ama, HOMep npomokoaa 3acedaHus Kagpeopul, noonucs 3as. kageopoti)

COI''TACOBAHO:
3aBeyromui BeIMycKatomel kadgeapoit

HaumeHosaHue Kagheopsl JUYHAS NOORUCH pacuiugposka noonucu dama

PykxoBogutens OOII,

yuc€Had CTCIICHb, JOJDKHOCTb

JIUYHASL NOORUCH pacuiugposka noonucu dama
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