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PABOYASA NPONrPAMMA YYEBHOW OUCLUMNJINHDI
61.0.33 TepMoaAMHaMUKa

1. Kog v HamMeHOBaHue HanpaBJZiIeHUAa NOAroToBKU/cneunasibHOCTH:
09.03.02 NHdopMaLMOHHbIE CUCTEMbI U TEXHOJIOM NN
2. Npocdunb noaroToBKu/cneuannsaums:

MHdopmaLMOHHbIE CUCTEMBI U CETEBbLIE TEXHONOMMK, MHOPMaUNOHHbIE CUCTEMBI B
TenekoMMyHukaumsx, lNporpaMMHas MHXeHepus B MHPOPMaLMOHHbIX CUCTEMAX,
MHdopMaumnoHHbIe CUCTEMBI M TEXHONOMK B ynpaeneHun npegnpusatvem, ObpaboTka
WHopMaumm 1 MawmnHHoe obyyeHne, BcTparBaemble BbIMMCIUTENBbHBIE CUCTEMBI U
WHTEpPHeT BeLLen

3. Keanudukauusa (cteneHb) BbiNyCKHUKA:

bakanaspuaT

4. ®opma obyyeHus:

O4Has

5. Kacdeppa, oTBeuyaoLw,as 3a peasansaumio gUCLUNJIUHDI:
Kadenpa ungpoBbiX TEXHOIOMUIA

6. CoctaBuTeNnu nporpaMmbl:

KpblsioBeukasa TaTbsAHa AnekceeBHa, K. .-M. H.,

AOLEeHT

7. PekoMmeHpoBaHa: HMC gakynbTteTa, npotokon Ne5 ot 10.03.2021
8. YueOHbIN rOA:

2024-2025

9.llenu n 3apa4v y4uebHOM AUCLMNJIMHDI:

Llenbto Kypca sBNsieTCA CMCTeMaTUYeCKoe N3yYeHne OCHOBHbIX
NONIOXKEHNN CTAaTUCTUYECKON UMK U TEPMOLNHAMUKMA.

3adavamm y4yebHom ANCUMMNIMHBI SABASieTCS (DOPMUPOBaHME Y CTYOEHTOB:

- OCHOBHbIX 3aKOHOB W MOJIOXKEHWNI TEPMOANHAMUKN U CTaTUCTNYECKOWN PU3nKN,
KNnaCCn4eCKnx MKBaHTOBbLIX pacnpe,u.eneHmM;

- YMEHNA WNCMOJZIb30BaTb MaTeMaTUYeCKUN arnapat TepMooNHaAMUKN W
CTaTUCTNYECKOW PU3NKN;- HaBbIKOB TEPMOLANHAMNYECKOIr0 N CTaTUCTUYECKOro aHasln3a

MPOCTENLLNX CACTEM.



10. MecTO y4eOHOM AMCLUUNJIMHbI B CTPYKTYype OOMN:

TepMognHaMUKa BXOAUT B LMK NPOheCCnoHabHbIX ANCUMNANH B 06a3aTenbHOM YacTn 61oKa
Bl. Ans ycnewHOro ocCBOeHMs HeobxoaAuMmMo npenBapuTesibHOe Un3yyYeHue Crenyumnx
ONCUMNIIVH: MaTeMaTu4deCcKuin aHanums, auddepeHumanbHble ypaBHEHUSA, YpPaBHEHUS
MaTeMaTU4YeCKon (U3NKK.

11.MnaHupyemsbie pe3ysbTaTbl 0OyYeHus No gucuuniauHe/Mmoaynio (3HaHUA, yMeHuUs,

HaBblKM),COOTHECEHHbIe C NJIaHUPpyeMbIMU pe3yJsibTaTaMU OCBOEHMUSA
obpasoBaTenbHOW NporpaMMbl (KOMNETEHLUAMU BbiIMYyCKHUKOB):

Kopn v Ha3BaHMe KoMneTeHuuun

OlMK-1 CnocobeH NpMMeHaTb
eCTeCTBEHHOHay4Hble n
obLwenHxeHepHble 3HaHUS,
MeToAbl MaTEMaTUYECKOro
aHann3a u MoAesIMpoBaHuS,
TEOpPeTUYECKOro u
3KCMepuMeHTaIbHOro
nccnenoBaHUs B

npodgeccrnoHanbHOW
nesaTenbHoOCTH;

OMNK-1 CnocobeH NpMMeHATb
eCTeCTBEeHHOHaYy4Hble U
obuwenH)XxeHepHble 3HaHKA,
MeTOoAbl MaTeMaTUYeCKoro
aHasn3a n MmogenmpoBaHus,
TeopeTn4eckoro n
3KCNepuMeHTaNbHOro
nccnenoBaHus B

npogeccruoHasibHOMN
neAaTeNbHOCTY;

OlNK-1 CnocobeH NpuMeHsTb
eCTeCTBEeHHOHaYy4Hble U
obuenH>XxeHepHbIe 3HaHMA,
MeToObl MaTEMATUYECKOrO
aHasn3a u MoaoenmpoBaHus,
TeopeTn4eckoro n
3KCNepuMeHTaNbHOro
nccnegoBaHmsa B

npogeccruoHasibHOMN
neAaTenbHoOCTY;

OlMK-8 CnocobeH npMmMeHaTb
MaTemMaTnyeckme Mmogenu,
MeToAbl U CpeacTBa
NPOEeKTUPOBaAHNS
WH(OPMALMOHHbBIX U

aBTOMAaTU3NPOBaAHHbLIX CNCTEM.

Koo v Ha3BaHue
MHONKaTopa KoMNeTeHuun

OlMK-1.1 3HaeT OCHOBbI
MaTeMaTUKN, PU3nNKn,
BbIYNCINTESIBHON TEXHUKWN
M NporpamMmMmnpoBaHus

OMNK-1.2 YMeeT pelwaTb
CTaHOapTHbIe
npogeccrnoHasibHble
3afaun C

npPMMeHeHnem
€CTEeCTBEHHOHAYY4YHbIX U
obLenH)XeHepHbIX 3HaHWUN,
MeTOo40B MaTeMaTUYEeCKOro
aHa/M3a U MOAENMPOBaAHNS

OlNK-1.3 iIMeeT HaBbIKU
TeopeTn4eckKoro u
3KCNepuMeHTaNbHOro
nccnenoBaHnsa o6bLeKToB
npogeccruoHasibHOWN
nesaTesIbHoOCTuU

OlK-8.2 YMeeT NpuUMeHATb
Ha npakTuke
MaTeMaTnyeckmne Mmogesnu,
MeTonbl U cpelcTBa
MPOEKTUPOBAHNSA U
aBTOMaTu3aLUN CUCTEM

3HaHMﬂ,yMeHMﬂ,HaBHKM

3HaTb: OCHOBHbIE 3aKOHbI
"

NosI0XKeHns
TepMoANHaAMUNKN "
CTaTUCTUYECKON

PU3NKKU; KNnaccn4eckue n
KBaHTOBbIE
pacnpeneneHus.

YMeTb: NCnonbL30BaTh
MaTeMaTUYeCKNN
annapaTt TepMOANHAMUKN
N CTaTUCTNYECKON
PU3NKN.

BnapeTb: HaBblKaMu
TepMogNHAMUYECKOro 1
CTaTUCTNYECKOro
aHanm3a npocTenmnx
CUCTeM.

YMeTb: NCrnosb30BaTb
MaTeMaTU4YeCKnin
annapaTt TepMOANHAMUKWN
N CTAaTUCTUNYECKON
PU3NKN.



12.06beM AUCLUUNJIMHBI B 3a4€THbIX eauHUuLax/vyac:

4/144
dopMa NPOMEXXYTOYHOMN aTTecTauum:
SK3aMeH

13.Buabl yuebHoM paboThl
Buna yvyebHonm paboTbl

AyOnNTOpHbIE 3aHATUSA
JleKUNOHHbIe 3aHATNA

Bug y4yebHonm paboThl

MpakTnyeckne 3aHATUS
JNlabopaTopHble 3aHATUS

CamocTosATenbHas paboTa
KypcoBas paboTa

MpomMeXyTo4yHasa aTTecTaums
Yacbl Ha KOHTPOJIb
Bcero
13.1. Copep>XaHue OUCLUMNJIUHbI

n/n CopoeprxaHune

HanmeHoBaHuMe pa3sgena AUCUUNANHb
pa3goena

OUCLUMNIVHBI

1 BBeneHune TepMmoanHamMmnka um
cTaTucTmnyeckas
Jun3nKa Kak Teopus
MaKpPOCKOMUYeCKNX
CuUCTeM.
Makpockonunyeckoe un
MWUKPOCKOMM4yeckoe
onucaHune
PU3NYECKNX CUCTEM.
TepMmoanHamMmmn4eckue
cnctembl. CocTosiHMe
TepMoAMHaMNYeCKoro
paBHoOBeCUS
PaBHOBeCHbIE U
HepaBHOBECHbIe
rnpoueccsl.
AbcontoTHas
TeMnepaTypa.

YpaBHeHune
COCTOSAHUSA.

Peanusauwus
MOMOLLbIO OHNaH-Kypca, IYMK

CemecTp 7

50
34

Cemectp 7

16

58

36
36
144

pa3noena

Bcero

50
34

Bcero

16

58

36
36
144

OUCUMMINHBLL  C

https://edu.vsu.ru/course/view.php?id=7392



n/n

OCHOBHbIe
MOHATUSA "
3aKOHbI
TepMOAUHAMUKM

MeToabl n
MPUIOXKEHNS
TepMOAUHAMUKM

HanmeHoBaHMe
pa3gena
ONCLUMANHBI

OCHOBHbIe
npencTaBieHuns
CTaTUCTUNYECKON
Pursnku

PaboTa, Konn4yecTBo
TennoTbl, BHYTPEHHAS
3Heprus. lNepsoe
Ha4vasno
TepMOONHAMUKU.
BTopoe Ha4ano
TepMOONHAMUKMU.
AHTponu4. MNpaHuubI
NPUMEHUMOCTU
BTOPOro Havyana.
TpeTbe Hayvasno
TepMOONHAMUKMU.

MeTon UMKJIOB
TepMognHaMmmnyeckmne
noTeHuMnanbl.

Conep»aHue pasgena
OUCLUMNINHBI

MexaHn4eckoe un
cTaTUCTn4eckoe
OMMCaHNAa CUCTEMBI.
CtaTucrtuyeckue
aHCaMbnu n pyHKUNN
pacnpeneneHuns.
da3oBoe
MPOCTPaHCTBO.
Teopema Jinysunns.

https://edu.vsu.ru/course/view.php?id=7392

https://edu.vsu.ru/course/view.php?id=7392

Peanusauva pa3gena OUCUUMNIMHBL  C
MOMOLLbIO OHNanH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=7392



5

n/n

Obwume meToabl
CTaTUCTUYECKOoN
MexaHWKn

HanmeHoBaHuMe
pasgena
OUNCUUMNHBI

MunkKpokaHoOHNYeCcKoe
pacnpegeneHue.
CTaTUCTUYECKUIN BEC U
3HTpoONnusA. BoiBoa n
NCTOJIKOBaHME
OCHOBHOIO YpaBHEHUS
TEPMOANHAMUKMU.
KaHoHn4yeckoe
pacnpeneneHmne
mb6ca. HTerpan
COCTOSAHUN 1"
csobogHasa aHeprus.
PacnpepneneHune no
3Heprun. Cessb
KaHOHWNYeCcKoro
pacnpegeneHus c
MNUKPOKaHOHNYECKUM,
NpeanbHbIN ras,
napagokc N'mébca.
Teopema o
paBHOMEPHOM
pacnpegeneHumn
KNHEeTMNYecKomn
SHeprum No cTeneHsam
csoboabl n TeopeMa 0
BUpuane. KeaHToBoe
KaHOHM4Yyeckoe
pacnpeneneHune.
KBaHTOBbIN
ocuMnNaTop
MocTtynaT HepHcTa.
HenoCcTM>XXnmMocCTb
abCcoNoTHOro HynA
TemnepaTypbl.
Cuncrtemsl ¢
NnepeMeHHbIM YNCIOM
YacTuy,. XMMNYeCcKui
rnoTeHuwnan. bonbuwoe
KaHOHMYeckoe
pacnpeneneHuve.
bonbLias
cTaTUcTn4eckas
cyMMa 1
TepMoanHaMNYeCKUin
rnoTeHuMan.

Cogep>kaHue pasgena
OVUCLUMUMIVHBI

https://edu.vsu.ru/course/view.php?id=7392

Peannsauvsa pasgena  AUCUUMANHDBI
MOMOLLbIO OHJIaNH-Kypca, SYMK

C



CTaTucTu4eckas
Teopus
naeanbHbIX
cmucTem

Teopus
GQAyKTYyaunmn

HanmeHoBaHue
Tembl (paznena)

BBepgeHue

OCHOBHble
MOHATUSA U
3aKOHbI
TepMoanHaMnNK
"

MeToabl u
MPUIoXKEHUS
TepMognNHaAMUK
"

OcCHOBHble
npencraBaeHuns
CTAaTUCTUYECKO
N PU3NKK

ObLwme meToabl
CTaTUCTUYECKO
N MexXaHUKu

CtaTucTtnyecka
A Teopus
naeasbHbIX
cucTem

NaeanbHbiii https://edu.vsu.ru/course/view.php?id=7392

OAHOATOMHbIV ras.
PacnpepneneHune
MakcBennia u
MakcBennabosibuMaHa.

OnyKTyaumm oCcHoBHbIX  https://edu.vsu.ru/course/view.php?id=7392

TepMoANHaAMNYECKUX
BEJINYUH.
PacnpepneneHune
Maycca.
Mcnonb3oBaHue
MeToda Koppenauumn
QPYyHKLUN.
13.2. Tembl (pa3aensl) GUCUUNJIMHBI U BUA LI 3QAHATUNA
Bcer
JlekunoHHbl  lMpakTudeckn  JlabopaTopHbl ~ CaMocTosTeNbHa o
€ 3aHATunSA € 3aHATunsA € 3aHATusA a paboTa
2 0 2 4
6 2 6 14
4 2 8 14
6 4 10 20
8 6 18 32
6 2 10 18
2 0 4 6

Teopus
dnykTyaumn



34 16 0 58 108

14. MeToaM4yecKue yKasaHua AJia oOy4aloLwmXca No OCBOEHUIO AUCLUMJINHBI

OcBoOeHne ANCUNNJINHBI CKaablBaeTCA U3 ayanTopHoun paboThl (y4ebHom aeatenbHOCTH,
BbINOJIHAEMOW No PYKOBOACTBOM NpenogaBaTesis) n BHeayanTopHoun paboTsl (y4ebHon
0eAaTenbHOCTU, peannsyemomn oby4datowmnmcs CaMoCTOSATENbHO).

AyouTtopHasa paboTa COCTOMT W3 BbINOJIHEHUA TMPaKTUYeCKUX u nabopaTopHbIX 3agaHuin
06béMe, NpeayCcMOTPEHHOM y4ebHbIM NIaHOM.

CamocToaTeNnbHaa paboTa npeanosaraeT yraybnéHHoe wulyveHue oOTAOeNbHbIX pa3nesoB
ONCUMNSIVMHBLI C UCMOJIb30BaHWEM NUTepaTypbl, PEKOMEHO0BAHHOW NpenogaBaTesieM, a TakXe
KOHCMEKTOB NpakKTUYeCcKnX (N1abopaTopHbIX) 3aHATUN. B Ka4yecTBe NJiaHa A58 CaMOCTOATENIbHOM
paboTbl MoXXeT 6bITb UCNosb3oBaH pasgen 13.1 HacTosAwen paboyen nNporpaMmmbl, B KOTOPOM
3ahMKCMPOBaHbI pasaesnbl AUCLUUMINHBLI U NX cogep>xaHue. B pasgene 13.2 paboyen nporpaMmmsl
onpenensieTca KOAM4ecTBO 4acoB, OTBOOAMMOE Ha CaMOCTOSITeNbHYl paboTy Mo Kaxaomy
pasgeny AuCunnanHbl. bonbllee KONMYECTBO 4acCoOB Ha

camMocTosATenbHywpaboTy oTBOAUTCHA Ha Haumbonee TpyaAHblepas
hensbl ONCUUNNTIVIHBI. Onsa caMoCTOATENIbHOrO N3y4YeHUa OTAEeJIbHbIX Pa3fesioB
OUNCLUMJIVHBI UCMOJIb3YEeTCA NepeyeHb NUTepaTypbl U 4PYruX pecypcos, NepevynciieHHbIX B
nyHKTax 15 n 16 HacToswen paboyen nporpaMmmsl.

YCnewHoCTb OCBOEHUA OUCUUMNAMHBI onpefenseTca CUCTEMAaTUYHOCTbO U raybuHom
ayaOUTOpPHOM U1 BHeayaAuUTOpHOW paboTbl oby4atowerocs.

Mpn MNCNONb30BaHUN AOWNCTAHUMOHHbLIX o0Bpa3oBaTe/lbHbIX TEXHONOrMA U  JIEKTPOHHOIO
obyyeHna BbLINONHATL BCE YKa3aHWs npenogaBaTefsieil, BOBPeMs MOAKAYATbCA K online
3aHATMAM, OTBETCTBEHHO NOAXOANTb K 3af4aHMAM 418 CaMOCTOsATeNbHOW paboThbl.

15.MepeyeHb OCHOBHOW U A,O0NOJIHUTEJIbHOW JIMTEepaTypbl, PECYPCOB UHTEPHET,
HeobXoAuMbIXANA OCBOEHUA AUCLUMNJIUHDbI

7

Ne CTOYHMK

n/n

1 AKceHoBa, E. H. Obwasn punsnka. TepMmoanHamMmmka n MosekynspHas usnka (rnasbl
Kypca)
[DnekTpoHHbIN pecypc] / AkceHoBa E. H. — 2-e n3a., ncnp. — CankTt-lNeTepbypr :
NaHb, 2018.—
72 c.— <URL: https://e.lanbook.com/book/103058>

2 Mupanuwswnnn, L. A. MonekynsapHasa pusnka. TepmognHaMmmka. KoHOeHCMpoBaHHbIe

CoCTOoAHNA

[DnekTpoHHbIN pecypc] / Mupannwennn W. A., WanarvHa E. B., Kansesa H. A.,
[Monkosa E. A. —

2-e n3pg., pon. — CankTt-MeTepbypr : JlaHb, 2017.— 200 c. —

<URL: https://e.lanbook.com/book/91292>
6) pononHUTEeNbHasa nMTepaTypa:

No NCTOYHUK

n/n



1 AHcenbM, A. V1. OCHOBbI CTaTUCTUYECKON (PU3UKK U TEPMOANHAMUKM : y4eb. nocobue /
A. 1.

AHcenbM .— MockBa : JlaHb, 2007 .— 423
c.—<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=692>

2 basapos, W. M. TepmoanHamuka/ N. M. bazapos. - M. : Bbicw. wk., 1991. - 376 c.

3 KBacHukoB, W. A. TepMmognHaMuKa 1 cTatuctudeckasa pusmvka. T. 1 : Teopus
paBHOBeCHbIX cuctem. TepmoamHamunka/ W. A. KBacHukos. - M. : EauTtopunan YPCC,
2002. - 240 c.

NcToYHNK

Ne

n/n

4 KBacHukoB, U. A. TepMOoAVHaMmnKa U cTaTucTmdeckasa pusuka. T. 2 : Teopus

paBHOBeCHbIX cuctem. Ctatuctudeckasa pusuka / U. A. KBacHukoB. - M.: EouTtopuan
YPCC, 2002. - 432 c.

KBacHukoB, U. A. TepMmognHaMuKa 1 cTaTtuctudeckasa pousmvka. T. 3 : Teopus
HepaBHoOBeCHbIX cucTteM / . A. KBacHunkos. - M.: EauTtopuan YPCC, 2003. - 448 c.

6 Ky6o, P. CTaTuctndeckas mexaHuka / P. Ky6o. - M.: Mup, 1967. - 452 c.

7
NaHpay, J1. . Ctatuctnydeckasa pusmka. 4.1/ J1. . Jlanpay, E. M. Jincpwwny. - M.: Hayka,
2002. - 616 c.

8 JleoHToBUY, M. A. BBepeHune B TepmoanHamMuKy. CTaTuctnyeckasa pumsmka / M. A.
JleoHTOBMY .— MockBa : JlaHb, 2008 .— 419 c.—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll id=226>

9
Pymep, 0. b. TepMoAHaMnKa, CTaTUCTUYeCcKaa Pusnka n kmHetuka/ FO. b. Pymep, M.
LLl. PeiBKMH. - HoBocmnbupck: N3p-s8o0 HoBocubupck. yH-Ta, 2001. - 608 c.

10 C6opHMK 3a0a4 no TeopeTuydeckon pusmke/ J1. I'. F'peyko [n apl. - M. : BbiCll. WK.,
1984. - 319 c.

11 .

CepoBa, ® .I'. C6opHUK 3ada4y no TeopeTmndeckon gpusmke / Ceposa d. I'., A. A. dHKuNHa.
- M. : Hayka, 1979. - 192 c.
12 Tepneukun, 4. M. Ctatuctrnydeckasa pusnka/ A. M. Tepneukuinn. - M.: Boicw. wk., 1994, -

350 c.
B) MH(OPMALMOHHbIE 3IEKTPOHHO-00pa3oBaTesIbHblE PeCcypCbi:

Ne n/n NCTOYHUK
1 dnekTpoHHas bubnunoTteka BI'Y https://lib.vsu.ru

2 DNeKTPOHHbIN yHuUBepcuTeT BIY https://edu.vsu.ru



3 9bC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuTeTckasa bubnnoteka online» https://biblioclub.ru/
5 «KOHCYNbTaHT cTyaeHTa» http://www.studmedlib.ru/
6 «PYKOHT» (UTC KoHTekcTyM) https://lib.rucont.ru/

16.MepeyeHb yuebHO-MeTOANYECKOIro obecne4yeHuna AJsiIA CAaMOCTOATESIbHOW paboTsl

7

Ne CTOYHUK

n/n

1 AKkceHoBa, E. H. Obwasg pusmka. TepMmoamHaMmnKka n MonekynsapHasa pursmka (rnasbl
Kypca)
[9nekTpoHHbIN pecypc] / AkceHoBa E. H. — 2-e u3pg., ucnp. — CaHkT-lNeTepbypr : JlaHb,
2018.—
72 c.— <URL: https://e.lanbook.com/book/103058>

2 AHcenbM, A. V1. OCHOBbI CTaTUCTUYECKOW (PU3UKK U TEpPMOANHAMUKM : y4eb. nocobue /
A. WN.
AHcenbM .— Mocksa : JlaHb, 2007 .— 423
c.—<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=692>

3 NleoHTOBKUY, M. A. BBegeHune B TepMoanHaMuky. CTaTucTtnyeckasa pmsnka / M. A.
JleoHTOBUY .— MockBa : JlaHb, 2008 .— 419 c.—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=226>

4 Mupannwsunu, L. A. MonekynapHaa pusmka. TepMmoonHamMmmka. KoHOeHCMPOBaHHbIE

COCTOAHUA
[DnekTpoHHbIN pecypc] / Mupannweunnu W. A., WanarvHa E. B., Kanaesa H. A.,
Monkosa E. A. —
2-e n3ga., pon. — CaHkT-MNeTepbypr : JlaHb, 2017.— 200 c. —
<URL: https://e.lanbook.com/book/91292>
17.NHdopMauUOHHbIE TEeXHOJIOTUM, UCNOoJIb3yeMble AN peasindauum y4ebHou
AMCUMNIUHBI,BKJIIOYas NporpaMmMmHoe obecneyeHme m MH(pOpPMaLMOHHO-CNPaBOYHbIe
cuctembl (Npu Heo6xo0AUMMOCTH):

Mpn peanusaumm AUCUUNINHBI MOTYT MCMOJIb30BAaTbCA TEXHOJOMMN SNEKTPOHHOI O
obyyeHna n guctaHuMoHHble obpa3oBaTesibHble TEXHOOIMX Ha Ba3e nopTana edu.vsu.ru, a
Tak)Xe gpyrue oocTynHble pecypcbl ceTn IHTepHeT.

18. MaTepumanbHO-TeXxHU4YeckKkoe obecneyeHne AUCLUNJIUHBI:

JIeKUMOHHaga ayauTopus, OCHAaLWleHHas MyJibTUMEOUNAHBbIM MNPOEKTOPOM; chneumanmsmpoBaHHas
mebenb: AOCKa MenoBas UaM MapkepHasa 1 WT., CToMbl, CTy/bA B Heobxognmom konnyectse. OC
Windows v.7, 8, 10, Habop yTnnnT (apxuBaTopsbl, hann-meHenxepsbl), LibreOffice v.5-7, Foxit PDF
Reader.

19.0ueHO4YHbIe CpeacTBa A8 NpoBeAeHusa TeKyLlien U NPOMe)XXyTO4YHOW aTTecTauumn

nOpFI,EI,OK OLUEeHKN OCBOEHNA 06y‘-la}OLLI,I/IMI/ICFI yqe6Horo MaTepualia onpenendeTcs
cogepXXaHmem cnenyrwmnx pasgenos ANCUUMJINHbIL

No Pasnensl Kopn, Kon OueHOoYHble cpeacTBa
) ONCUNMNHBI KoMneTeHunn nHOWMKaTopa ONna Tekyulen

n/n (Mmomynw) aTTecTauun



1 Paspenbl 1-7 OMNnK-1 ONnK-1.1 KoHTponbHas paboTa

2 Paspenbl 1-7 OMNK-1 OMNnK-1.2 KoHTposbHasa paboTa
3 Paspenbl 1-7 OMNK-1 OMNnK-1.3 KoHTposbHasa paboTa
4 Paspenbl 2-7 OrlnK-8 OlNK-8.2 KoHTposbHasa paboTa

MpoMe)xyTo4yHasa aTTecTaums

dopMa KOHTPOSIA - DK3aMeH

OueHo4YHble cpeacTBa 419 NPOMEXXYTOYHOM aTTecTaunm
Komnnekt KNM

20 TunoBble OLEHOYHbIEe CPpeACcTBa U MeToaM4YecKue MaTepuanbl, onpegensiowme
npouenypbioLeHUBaHUsA

20.1 TeKywMHA KOHTPOJIb YyCNeBaeMoCTH

TeKYLLI,I/IIZ KOHTPOJ1b yCrneBaeMoCTWn rno agncuunrsimnHe ocywecTBJIdeTCA C NOMOLLbIO Ccneayrowmnx
OLEeHOYHbIX CpeacCTB:

KOHTpOJIbHasa paboTa.

MpumMepbl BapuaHTOB KOHTPOJIbHbIX paboT:
KoHTponbHana pabota Ne 1
BapuaHT 1
YacTte A
1. Kak N3MeHAEeTCsl BHYTPEHHSS SHEPrusa naeasbHoOro rasa npu agnabaTtHoM paclnpeHmnn?

2. pun N30TEPMUYECKOM CXKaTuUM UaeasbHOro rasa BHELWHNUMN CUlaMmK coBeplleHa paboTa A
HaZ rasomM. YemMy paBHO KOJIMYECTBO TenaoThbl Q, NoJsly4YeHHoe ra3omM B 3TOM npoLiecce, u
N3MeHeHne BHYTPEHHEN 3Heprumn rasa?

3.Mony4aeT unam oThoaeT TennoTy ras, ecim npm yMeHbLUEHUN ero BHyTpeHHen sHeprun Ha 100
I>X HagHUM coBepnan paboTy 300 I>x? Yemy paBHO 3TO KOJIMYECTBO TEMIOTbI?

4., ,D,aVITEFEOMETpVI‘-IECKOE TONKOBaHMWe KONMNYeCTBa TerJioThl, n
ooTBepaAanB €r o 3akOHaMn TepMoanNHaMUKN.

5. 3a 0AVWH UNKN MA€EeaNlbHBIN Tra3 NONYYNNT OT HarpesaTensa Koamy
ecTBTennoThb 0 Qi, OTAAN XONOAUIBHUKY KOJIMYECTBO TEMN0Tbl Q 2, COBEPLUNI
paboTy A 1 BO3BpaTUJICA B UCXOAHOE COCTOsIHUE. YeMy paBHO M3MEHEHNE BHYTPEeHHeN
SHeprun rasa B pesysbTaTe 3TUX NPOLEeccoB?

B kakoM npouecce 06beM rasa JIMHENHO YBEIMYMBAETCSA C POCTOM TeMMNepaTypbl?

HanunwwnTe KBaHTOBOE pacnpenenerHne Nmbbca 1 ycnosme HOPMUPOBKN ANA HErO.

Kak HanTwn SHTPOMMIKO I/I3OTepMI/I‘-IeCKOIZ CNCTEMbI C MOCTOAHHbBIM YNCJIOM HacTuL?

© 0 N O

. Kakoe n3 a3oBbix pacnpeneseHnin onncbiBaeT N30TEPMUYECKYIO CUCTEMY C MEPEMEHHbIM
ymcnomyacTunu? NosscHUTE cMbiCs 0603HAYEHUN.

10.HannwwuTe Bbipa)keHue ana PyHKUUY N amMnnbTOHa HaxoAaulerocs Bo BHeLWHeM noJe
naoeasbHOroogHOATOMHOIO ra3a, cocrosawero n3 N yactuu,.

1/(2eh)Nf

11.06bACHUTE CMbICT MHOXUTENSA B Bblpa)xeHnn gnsa asosoro obvema.



12.lanTe onpepenieHne OTHOCUTENbHON PNIYKTYaL K.
13.Cdopmynumpyinte Teopemy Jinysunns.
14.HanuwmnTte ycnoBme HOPMMPOBKN BONbLLIONO KAHOHNYECKOro pacnpeneneHus.

15.4710 a9BNsIeTCA OCHOBHOW pacHYeTHOW XapaKTepUCTUKON aamnabaTruiecky N3oanpoBaHHON
CUCTEeMbl unovyemy?

YacTtb B
1. MeToa TepMogMHAMUYECKUX MOTEHLMANO0B: TepMOAUHAMMNYECKIN noTeHuran M'mbbca.
2. MexaHun4yeckoe onmcaHmne cnctemMol. Pa3oBoe NPOCTPAHCTBO.

YacTtb C
1. HanTwn cBa3b Mexnay Tennoemkoctamm Cp n Cv 415 naeasnbHOro rasa.

2. 1na nzotepmmyeckon cnctemMbl N HEB3aMMOLENCTBYIOLWNX JIMHENHBLIX FAPMOHUYECKUNX
OCLUMNATOPOB, MOMELLEHHON B OO4HOPOAHOE 3/1IeKTpMYeckKoe rnoJsie Hanps>eHHocTu E,
paccynTaTb CBOOOOHYIO SHEPrUnto (HaCcTOThl U 3apsaabl OCLUANATOPOB OANHAKOBLI U PaBHbl W
M € COOTBETCTBEHHO).

BapuaHT 2
Yactb A
1. Kak M3MeHsaeTCs BHYTPEHHSASA SHEPrusa naeanbHOro rasa npu agnabaTHoOM paclumpeHun?

2. [lpu N30TEPMUYECKOM CXaTUM UAeabHOro ra3a BHELWWHUMM CM1aMKn coBepLueHa paboTa A
HaZ rasomM. Yemy paBHO KOJIMYECTBO TenaoThbl Q, NoJsly4YeHHoe ra3omM B 3TOM MnpoLiecce, u
N3MeHeHne BHYTPEHHEN 3Heprumn rasa?

3. [Monyy4yaeT nnu oTAaeT TEMJOTY ras, ecan rnNpu yMeHbLUEHUW ero BHYTPEHHEN SHEPIrNM Ha
100 O>x HagHuUM coBepwman paboTty 300 O)x? YemMy paBHO 3TO KOJIMYECTBO TEMJIOThI?

4. [anTte reomMeTpmnyeckoe ToJiIKkoBaHe Kom4ecTBa TernJioThbl, mnoaTBepPONB €ro
3aKOHaMnTepMoanHaMnNKN.

5. 3a 04VH UWKN naeasibHbIA ra3s nojy4yns oT HarpesaTesid KoJM4ecTBO TenaoThl Q 1, oTAan
XONOANNBbHUKY KOJIMYEeCTBO TenaoTbl Qz, coBepwmna paboTy A n BO3BpPaTUIICA B UCXOOQHOE
COCTOAHME. YeMy paBHO N3MEHEHNE BHYTPEHHEN SHEPrun rasa B pesysibTaTe 3TUX
npoLeccos?

B kakoM npouecce 06beM rasa JIMHENHO YBEIMYMBAETCSA C POCTOM TeMMNepaTypbl?

HanunwwnTe KBaHTOBOE pacnpenenerHne Nmbbca n ycnoBne HOPMUPOBKN AN HErO.

Kak HanTwn SHTPOMUKO I/|30TepMI/I‘-IeCKOIZ CNCTEeMbI C MOCTOAHHbBIM YMNCJIOM HYacTuL?

© 0 N O

Kakoe 13 (ha30BbixX pacnpenesneHnin onncbiBaeT N30TEPMUYECKYD CUCTEMY C NEePEMEHHbIM
yucaomyacTtumu? NoscHUTE cMbic 0603HAYEHU.

10.HannwwuTe BbiparkeHue a9 PyHKUUY M amMnnbTOHa HaxoAauerocs Bo BHeLWHeM noJe
noeasbHOroogHOATOMHOIO ra3a, cocrosawero n3 N yactuy,

1/(2eR)Nr

11.06bACHUTE CMbICST MHOXUTENA B Bblpa)KeHun gnsa asosoro obvema.

12.[JanTe onpenesieHNe OTHOCUTENIbHON PNIyKTyaLnn.
13.Copmynupynte Teopemy Jinysunns.
14.HanvwunTe ycnoBme HOpMNPOBKM HONbLLIOIO KAHOHNYECKOro pacnpeneneHuns.

15.470 ABNAE€TCA OCHOBHOM pacyeTHOW XapaKTepucTukon agnabatmnyeckm n3onnmpoBaHHOM
CUCTeMbl unovyemy?



Yactb B
1. MeToa TepMOAMHAMUNYECKUX MOTEHLMANOB: SHTAIbMNNS.

2. CTaTnctun4eckoe onmcaHue cnctemol. Pa3oBoe pacnpenesieHve, ero CBOMCTBA.

YacTtb C
1. HanTwn paboTy naeasnbHOro rasa npm N30TepMmnMYeCcKoM pacumpeHumn ot Vi go Vz .

2. HaliTn BHYTPEHHIO 3Hepruto ctonba naeanbHOro rasa Boblcoton h v naowansto S,
HaxoAsLLLEerocs B rnoJie TsHKecTu npu TemnepaTtype T.

BapuaHT 3
YacTte A
1. Kak n3MeHseTCa BHYTPEHHSASA SHEPIrUsA ngeanbHOro rasa npu agnabatHoOM paclwmpeHunmn?

2. [lpu N30TEPMUYECKOM CXaTUM UAeabHOro ra3a BHELWWHUMM CM1aMKn coBepLueHa paboTa A
HaZ rasomM. Yemy paBHO KOJIMYECTBO TenaoThbl Q, MoJsly4YeHHOe ra3omM B 3TOM MNpoLiecce, u
N3MeHeHne BHYTPEHHEN 3Heprun rasa?

3. [MonyyvyaeT nnu oToaeT TEnJoTY ras, ecav Npu yMeHbLLIEHNN €ro BHYTPEHHEN SHEPT X Ha
100 O>x HagHuUM coBepwuman paboTty 300 O)x? YemMy paBHO 3TO KOJIMYECTBO TEMJIOThI?

4. [anTte reomMeTpmnyeckoe ToJiIKkoBaHne Kosim4ecTBa TernJioThbl, mnoaTBepONB €ro
3aKOHaMnTepMoanHaMNKN.

5. 3a O4WH UMK ngeanbHbIN Fa3 NoJy4Yns OT HarpeBaTesd KoM4ecTBo TennoThl Q 1, oTAan
XOJIOANNBHUKY KOJIMYECTBO TernsioThl Qz2, coBepwins paboTy A 1 BO3BpaTUIICA B UCXOAHOE
COCTOsIHME. YeMy paBHO N3MEHEHNE BHYTPEHHEN SHEPrn rasa B pesysbTaTe 3TUX
npoLeccoB?

. B KakoMm npouecce 06beM rasa IMHENHO YyBENYMBAETCSA C POCTOM TemnepaTypbl?

HanunwwnTe KBaHTOBOE pacnpeneneHne MNmbbca 1 ycnosme HOPMUPOBKN AN HErO.

Kak HanTwn SHTPOMUKO I/|30TepMI/I‘-IeCKOIZ CNCTEeMbI C MOCTOAHHbBIM YMNCJIOM HYacTuL?

© 0 N O

Kakoe 13 (ha3oBbiX pacnpenesieHnin onncbiBaeT N30TEPMUYECKYOD CUCTEMY C NepeMEHHbIM
yucaomyacTtumu? NosscHUTE cMbic 0603HAYEHU.

10.HannwuTe Bbipa)keHue ana PyHKUUY N amMnnbToOHa HaxosAWerocs Bo BHeELWWHeM noJe
naoeaabHOroogHOATOMHOIO ra3a, cocroswero n3 N yacTtuu,.

1/(2nh)Nf

11.06bACHNUTE CMbIC MHOXUTENSA B Bblpa)xeHnn gnsa asosoro obvema.

12.lanTe onpeneneHmne oTHOCUTENLHON OYKTYaLUnn.
13.Copmynumpyinte Teopemy Jinysunns.
14.HanuwmnTte ycnoBne HOPMMPOBKN BONbLLONO KAHOHNYECKOro pacrnpeneneHus.

15.470 ABNSieTCA OCHOBHOM pPacYeTHOWN XapaKTepUCTUKOM agnabaTniyeckn N3onMpoBaHHOM
CUCTEMBbI Unoyemy?

YacTtb B

1. O6I_I_I,I/Ie ycnosua tepMognHaMnN4eCcKoro paBHoBeCna m yCTOIZ‘-II/IBOCTI/I O)J,HOpO)J,HOIZ CNCTEMDI
HarnpmnMmepe I/I3OJ'II/IpOBaHHOI7I CNCTeMbl.

2. Teopema Jlnysunnga. Cnencrseus.



YacTtb C

Q
(p+55)V-0)=RT  a b
1. CynTtada n3BeCTHbIM ypaBHeHUe BaH-gep-Baanbca v
N — MOCTOSAHHbIE, HANTU BHYTPEHHIO 3Hepruto E.

, rae

2. HanTn SHTPOMUIO N30JINPOBAHHOI0 OAHOATOMHOI0O UaeasibHOro rasa n3s N Mosekys,
3aKJIl04eHHOro B obbeme V.

OnncaHumeTexHoONOrunpoBeneHMA: MKOHTponNbHasga paboTanpoBoOAUNTC
A BNMUWCbMEHHOW dopmMe.

Obyuyatolemycs ciyvyalHbIM 06pa3oM gaeTcs oavH U3 BapuaHTOB. Ha BbINosIHEHWE
npenocTaBAseTcs 2 akaeMU4yeckux Yaca.

TpeboBaHUs K BbIMOJHEHWIO 3a4aHNN (N LWLIKaJlbl U KPUTEPUM OLEHNBAHUSA): 3a YCMELIHOEe
BbIMOJIHEHME 3a0aHUN U3 YacTu A gaeTcs 2 6banna, u3 4yacten B n C - 5 6annos. MakcumasnbHas
OLleHKa 3a pelleHue 3agaHmnm mn3 4Yactem B umn C cTaButCca, ecnnm paboTa cComepXuT
MosiHoe, JlIornyeckn oBOCHOBAHHOE W akKKypaTHO OOpMIIEHHOE pelleHne (M3S10)KeHne
TeopeTn4eckoro maTepuana), conpoBokpatlolleecsd BCeMU HeobxoauMbIMK pacdeTamu.
Mpn Hannymm owunbokK ”n Heao4YeTOB OLEHKa CHWXaeTcsa. Ecnm yyvawmncs p[onyckaeTt
rpybbie owmnbkn, OEMOHCTPUPYA TEM CaMblM HEMNOHMMaHWe CcyTun npobnembl un
He3HaHuMe 6a30BOro MaTepunana, To CTaBuTCs oueHka 0 6annos.

20.2 MNpomMexxyToyHas aTrecTauusa

ﬂpOMemyTquaﬂ aTTeCtTaunma no ancunninHe ocyLecTBndaeTca C nomMoLlbio csieayrnx
OLEeHOYHbIX CpeacCTB:

KoMnnektT KM,

MepeuyeHb BONPOCOB:
1l. BBepeHue
TepMoAMHaMMKa U CTaTUCTUYECKaa PU3MKa KaK Teopuss MakKpoCKOMNUYeCcKnuX CUCTEM.

TepMO)J,I/IHaMI/I‘-IeCKI/Ie cuctembl. CocTosHME TEPMOANHAMUNHECKOI O paBHOBECUA. PaBHOBeCHbIE 1
HepaBHOBECHbIE NMpoLeCChHI.

AbcontoTHas TeMnepaTypa. YpaBHEHMNE COCTOSIHUSA.
02.0CHOBHbIE MOHATUA U 3aKOHbI TEPMOAUHAMUKM

PaboTa, KONMYeCcTBO TEMJIOTHhI, BHYTPEHHAA SHEPIUA. I'IepBoe Ha4aJ1Io TEPMOANHAMUKN. BTopoe
Ha4aJ1I0 TeEPMOANHAMUKN. 3HTpOFII/IF|. rpaHI/ILI,bI NMPNMEHNMOCTN BTOPOIro Ha4valsa.

TpeTbe Ha4yano TEPMOANHAMUKNA.

03.MeToAbl U NPUNIOXKEHUA TEPMOAUHAMUKKN MeTo LIMKIIOB.

MeTon TepMOAMHAMUYECKNX NOTEHLNAIOB.

04.0cCHOBHbIE NpeacTaB/IeHUA CTaTUCTUYECKOU (PU3UKM
MexaHun4yeckoe n CTaTUCTNYECKoe ONMNCaHNSA CUCTEMBI.

CTtaTucTtmnyeckune aHcambnam n pyHKLUMKN pacnpeneneHums.

da30BoOe NPOCTPaHCTBO. Teopema Jinysmnnng.

05.06wwume MeToabl CTAaTUCTUYECKOW MEeXaHUKHU
MunKpokKaHOHMYeCKoe pacnpenesneHme.

CTaTnCTMYeCckuin Bec n SHTpPOMNUA. BbiBO4 N NCTONIKOBaAHME OCHOBHOIO YpaBHEHNA
TEpPMOANHAMUKWN.



KaHoHun4eckoe pacnpenenerHme Nnmbbcea.

WHTerpan cocTostHNn n cBoboaHasa aHeprus. PacnpeaeneHune no sHeprun. Ces3b
K@HOHMYeCKOoro pacrnpeneneHns C MUKPOKaHOHUYECKUM.

MNpeanbHbIM ras, napanokc Mmbbca.

TeopeMa 0 paBHOMEPHOM pacnpeaeneHNn KUHETUYECKOW SHEPrnn No cteneHsm ceoboasbl.
TeopeMma o Bupuane.

KBaHTOBOE KaHOHMYECKOE pacnpenesieHmne.

KBaHTOBbIN OCLUINATOP.

MoctynaTt HepHcTa. HegoCcTM»XKMMoCcTb abCoONOTHOro HyNa TeMnepaTypbl.

CncrtemMbl C NepeMeHHbIM YACJIOM YacCTuL,. XnMmyeckuin noteHyman. bonbwoe KaHOHMYecCKoe
pacnpegneneHune. bonbwasa ctaTucTu4eckas cymma um TepMO,EI,I/IHaMVI‘-IeCKVII7I noTeHumnan.

06. CtaTucTHyeckas Teopus uaeasibHbIX CUCTEM

NoeanbHbl 04HOATOMHLIN ra3. PacnpegeneHne Makceenna n Makceenna-bonbLMaHa.
07.Teopusa chnykTyauum

ONyKTYaunm 0OCHOBHbIX TEPMOONHAMUYECKUX BEJINYUH.

PacnpeneneHune aycca. icnonb3oBaHMe MeTOo4a KOppenaunnm pyHKUnn.

MpuMepb! TUNOBLIX KOHTPOJIbHO-U3MEpPUTEJIbHbIX MaTepUuasioB:
KoHTposnbHO-U3MepuTesibHbin MaTepuan Ne 1
1. AbcontoTHaa TemnepaTypa. YpaBHEHME COCTOAHUA.

2.PacnpepeneHne laycca. icnosib3oBaHME MeToOa Koppensaunm pyHKLnn.

KOHTpONbHO-U3MepUTesibHbIN MaTepuan Ne 2
1. ®asoBoe npocTpaHCTBO. Teopema Jinysunns.

2. Teopema o BMpuane.

OnuncaHne TexHoNnormm npoeegeHmsas:obydyarwuwemycsa cAy4YyahlnHb MO
bpaszomMaaeTCcsa O4WH W3 3K3aMEHAaUMOHHbIX 6unetoB. 3aTeM Ha MOArOTOBKY
npenocTaBnseTcs 2 akafeMuUyeckux Yaca. 3a oTBeAaeHHOoe BpemMs oby4vallWnincs [oJKeH
NMAUCbMEHHO BbINOJIHUTL 3agaHus 6uneta. [lMocne >3Toro npoBoAUTCS cobecenoBaHMe, B Xo4e
KOTOPOro MoryT ObITb 3aaHbl YTOYHSOWME U AOMNOSIHUTE bHbIE BONPOCHI. Mpu ycnewHom oTBeTe
Ha [OMOJIHUTENIbHbIE BOMPOChI 00yYalLWMACA MOXeT noay4ynTb oT 0 Ao 10 AOMNOSIHUTENbHbIX
6annos.

TpeboBaHNA K BbINOJHEHUIO 3a4aHWUNA, LWKaabl WU  KPUTEPUU OuUEeHMBaHUA. MakcuMasbHas
OueHKa 3a KaxAablh Bonpoc - 25 6annos. [Ona oueHmBaHuMA pe3yabTaToB 06y4yeHuMss Ha
3K3aMeHe WCNoJib3ylTCA c/leayolme rnokasaTenu:

1) 3HaHMe POPMYSIMPOBOK (PU3NYECKMX 3aKOHOB N BbipaXkaloLWMX UX MaTeMaTn4yeckune

ypaBHEHUS;

3HaHWe 6a30BbIX METOA0B TEPMOANHAMUKMN N CTATUCTUYECKON PUINKIA;

yMEHME MOoHUMaTb CYyTb (hU3NYECKNX 3aKOHOB;

4) yMmeHne NpuMeHaTb (U3NYECKNE 3aKOHbI MPU PACCMOTPEHUN SBAEHUIA NMPUPOAbI;

2)
3)
)
)

5)BnageHne HaBblkaMXW Ha OCHOBE WMEILWNXCSA 3HAHUA KA4YeCTBEHHO U
KOJINYECTBEHHO OMUCbIBaTbU3y4YeHHble PU3NYecKmne BJIeHNA N NpoLecchl.



Ons oueHnBaHUA pe3yibTaToB O6y‘-IeHVIF| Ha 2K3aMeHe NCMoJib3yeTCAd 4-6annbHas
LKana:

«OTJZINYHO», «XOPOLLO*», «yA0BJIETBOPUTENBHO», «HEY1OBJIETBOPUTESILHO»

Kputepumn oueHnBaHus
P P H Llkana oueHoOK

CpenHun 6ann no pesynbTaTaM TEKYLIMX aTTECTALUA B CyMME C OTanyHo
OLIEHKOW 3a 3K3aMeHaLVOoHHY0 paboTy 1 AOMOJIHUTENbHbIMU
6annamum nexxnt B Anana3soHe 90-100.

. . XopoLuo
CpegHun 6ann no pesynbTaTaM TEKYLIMX aTTeCcTauun B Cymme C
OLIEHKOW 3a 3K3aMeHaLVOoHHY0 paboTy 1 AOMOJIHUTENIbHbIMU
6annamMmun nexxuTt B gnanasoHe 70-89.
YaosnetsoputesibHO

CpenHun 6ann no pesynbTaTaM TEKYLLUMX aTTeCTaLUA B CyMMe C
OLEHKOW 3a 3K3aMeHaUWOoHHY paboTy n OONONHUTENbHBIMUN
6annamMmun nexxuTt B gnanasoHe 50-69.

CpenHunin 6ann no pesynbTaTaM TEKYLWMX aTTeCTaUnn B Cymme C | HeynoBaeTBOpUTEIbHO
OLIEHKOW 3a 3K3aMeHaLVOoHHY0 paboTy 1 AOMOJIHUTENIbHbIMUN
6annamu meHbLue 50.




