MuHobpHaykun Poccun
®ELEPAJIbHOE TOCYAJAPCTBEHHOE BIO[>XKETHOE OBPA30BATEJIbHOE YYPEXXAEHUE
BbICLLUEFrO O6PA30OBAHUA
«BOPOHEXXCKWUIN rOCYAAPCTBEHHbI YHUBEPCUTET»
(®reoy BO «Blr'y»)
YTBEPXXAIO
3aBenyoLwnin kachenpon
/%_/ Kypranun Cepren OMmuTtpresuny
Kathenpa LUngpoBbIX TEXHONOM NI
25.06.21

PABOYAS MPOrPAMMA YYEBHOW AUCUUMJINHDI
61.0.33 TepmMoanHamMmKa

1. Koa n HauMeHOBaHWe HanpaBJieHNA NOATrOTOBKM/CNELUanbHOCTH:

09.03.02 NHtbopMaLMOHHbIE CUCTEMBI U TEXHOOM NN

2. NMpocdunb nogroToBku/cneunnannsanma:

NHdopmMaumnoHHble cuctembl U ceTeBble TexHonornm, MIHopmaLuoHHbIe CUCTEMBI B TENEKOMMYHUKaLNSIX,
I'IporpaMMHaﬂ NHXEeHepua B VIH(bOpMaLI,I/IOHHbIX Cnctemax, MH(bOpMaLI,I/IOHHbIe CUCTEMbI N TEXHOIOINM"
B ynpaBneHun npegnpusatnem, ObpaboTtka MHpopmMaLumm 1 MallMHHoOe o0y4eHne

3. KBanudukauusa (cteneHb) BbINyCKHUKA:

bakanaspuat

4. ®opma obyueHus:

Oy4Has

5. Kadeppa, oTBeuyalowas 3a peaansauuio SUCLUMNIIUHDI:

Kathenpa LUngpoBbIX TEXHONOM I

6. CocTaBuTENIU NPOrpaMMbl:

Kpbinoseukas TaTbsiHa AflekceeBHa, K. (0.-M. H., IOLEeHT

7. PexomeHnpoBaHa: npotokoa HMC Ne5 ot 10.03.2021

8. Y4yeOHbIN rop,;:

2024-2025

9.llenu n 3apaym yuebHON AUCLUNIIUHDI:

Llenblo Kypca sBNISeTCS CMCTEMATUYECKOe N3YYEHME OCHOBHbIX MOJIOXKEHWUA CTAaTUCTUYECKON (U3NKIN U
TEPMOANHAMMKMN,

3afavamMu y4ebHon ANCUMNANHLI SBASETCS hOPMUPOBAHME Y CTYAEHTOB:

- OCHOBHbIX 3@KOHOB W MOJIOXKEHWI TePpMOOANHAMUKN W CTaTUCTUYECKON PU3UKKN, KNACCUYECKUX U
KBAHTOBbIX pacnpeﬂeneHMVl;

- YMEHVS MUCMNOJIb30BaTb MaTeMaTU4YeCKU annapaT TepMOAUHAMUKU U CTAaTUCTUYECKOWN (hU3UKUY;
- HAaBbIKOB TEPMOANHAMUNYECKOrO N CTaTUCTUYECKOr0 aHaamn3a NPoCTENLLMNX CUCTEM.
10. MecTo yuyebHOM AMCUUNAUHBI B CTPYKTYpe OOM:

TepMoAnHaMMKa BXOAMT B LMK MPOoeCcCMoHaNbHbIX AUCUMNINH B 0653aTensHom YacTu 6noka b1. [na
YCMeLWHoro OCBOEHMS Heobxogumo  npeaBapuTenbHoe n3yvyeHne  caegyowmnx  QUCLUMIINH:
MaTeMaTMYeCKUn aHanuns, audepeHunasbHble YpaBHEHUS, YPaBHEHUS MaTeMaTU4YeCKON (U3UKN.



11. MnaHupyeMblie pe3ynbTaThl 00yYeHUs No AUCLUNIMHE/MOAYNIO (3HAHUSA, YMEHUSA, HAaBbIKK),
COOTHECEeHHble C NJIaHMpyeMbIMKU pe3ysibTaTaMU 0CBOeHUs obpa3oBaTesibHOW NPOrpaMMmbl

(koMneTeHUUAMU BbINMYCKHUKOB):

Kop, 1 Ha3BaHMe KoMMeTeHLum

OMNK-1 CnocobeH NpUMeHATb
€CTeCTBEHHOHaYYHbIe U
06LLEeNHXXEHEPHbIe 3HaHMA, MeToabI
MaTeMaTM4YeCcKoro aHaansa u
MOLEMPOBaHNSA, TEOPETNYECKOrO 1
3KCNEepUMEHTaNbHOro
nccnenoBaHus B
npoteccMoHanbHON AeATeNbHOCTH;

OMNK-1 CrnocobeH NnpuMeHaTb
€CTeCTBEHHOHay4YHble U
obLenHXeHepPHbIE 3HAHWA, METObI
MaTeMaTM4YeCKoro aHaamsa u
MOLesIMPOBaHNS, TEOPETUYECKOro 1
9KCNEepUMEHTaIbHOMO
nccnenoBaHus B
NpoteCcCcnoHaNbHON AeATENLHOCTY;

OMK-1 CnocobeH NpUMEHNATb
eCTeCTBEHHOHAaY4Hble U
06LLEeNHXEHEPHbIE 3HaHMA, MeTOAbI
MaTeMaTM4YeCcKoro aHannsa u
MOLeSIMPOBaHNS, TEOPETUYECKOrO 1
3KCMeprMeHTaIbHOro
nccnenoBaHua B
NpoteccMoHaNbHON AeATeNbHOCTH;

OMK-8 CnocobeH NpUMeHATb
MaTeMaTnyeckue MoLenun, MeTonbl
N CpeLCcTBa NPOEKTUPOBAHUA
NH(OPMALIMOHHBIX 1
aBTOMATU3UPOBAHHLIX CUCTEM.

Kog v HasBaHve nHankaTopa
KoMneTeHuun

OrlK-1.1 3HaeT 0CHOBBI
MaTeMaTuKK, U3NKHK,
BbIYUCSIUTENBHON TEXHUKIU U
nporpaMMupoBaHmns

OlK-1.2 YMeeT pewaTb
CTaHOapTHbIE
npodeccnoHanbHble 3aa4m C
npUuMeHeHnem
eCTeCTBEHHOHAYYHbIX 1

06 EeNHXXEHEPHbIX 3HAHWIA,
MeTO[0B MaTeMaTn4eCcKoro
aHanM3a 1 MoLeNnpoBaHNs

OMNK-1.3 AmeeT HaBbIKK
TEeopeTn4eckoro u
3KCMEePUMEHTAJIbHOI 0
nccnenoBaHus 06bLEKToB
npogeccnoHanbHon
NesaTeNbHOCTH

OlK-8.2 YMeeT nprvMeHaTb Ha
npakTuKe MaTemMaTu4eckne
mMogenn, MeToLbl N CpeacTBa
NMPOeKTUPOBaHUA 1
aBTOMaTM3aumnm CUCTEM

12. O6beM aucuMnAUHLI B 3a4e€THbLIX eauHULax/yac:

4/144

dopMa NpoMeXXyTO4YHOW aTTecTaLum:

SK3ameH
13. Bupbl y4ebHoOM paboTbi
Bug y4ebHon paboThbl

AyouTOpHbIE 3aHATUSA
JIeKUMOHHbIe 3aHATUSA

Cemectp 7

3HaHu4, YMEHWA, HaBblKK

3HaTb: OCHOBHbIE 3aKOHbI U
NMOJNIOXKEHNS
TEPMOANHAMUKMN 1
CTAaTUCTNYECKON (PU3UNKMK;
KNlaCCUYeCKne N KBaHTOBbIe
pacnpeneneHus.

YMeTb: UCN0b30BaTh
MaTeMaTMYecKui annapatT
TEepMOANHAMUKN 1
CTaTUCTUYECKON PUIUKIN.

BnafeTb: HaBbikaMu
TepMOANHAMMNYECKOr0 1
CTaTUCTMNYECKOro aHan3a
NPOCTENLLNX CUCTEM.

YMeTb: NCNONb30BaTh
MaTeMaTM4YeCKuin annapaT
TepMOAMHAMUKA 1
CTaTUCTUYECKON PUIUKMN.

Bcero

50
34



Bug y4ebHon paboThbl Cemectp 7 Bcero

[pakTnyeckune 3aHATUA 16 16
JlabopaTopHble 3aHATUS 0
CamocTosiTeNbHas paboTa 58 58
Kypcosas paboTta 0
lNpomexyTo4yHasa aTTecTauus 36 36
Yacbl Ha KOHTPOJIb 36 36
Bcero 144 144

13.1. Copep>xaHne AUCLUMNIIUHBI

n/n  HaumeHoBaHue CooepxxaHue pasgena Peanuzauma pasgena gUCUUNANHLI C
paszena ONCUUMIVHBI MOMOLLbIO OHJTANH-Kypca, IYMK
ONCLUMNHBI

1 BeeneHune TepMoAnHaMuKa u https://edu.vsu.ru/course/view.php?id=7392

cTaTUcTUYecKas pusrka Kak
Teopus MakpoCKOMUYECKNX
cucTeM. Makpockonunyeckoe
N MUKpOCKOMUYeckoe
onucaHne u3snyeckmx
cucTem.
TepmoanHaMmyeckune
cuctembl. CocTosiHue
TEepMOANHAMNYECKOrO
paBHoBecKs. PaBHOBECHbIE U
HepaBHOBECHbIE MPOLLeCChI.
AbcontoTHas TemnepaTypa.
YpaBHeHMe COCTOAHUA.

2 OCHOBHble PaboTa, Ko/IM4ecTBo https://edu.vsu.ru/course/view.php?id=7392
MOHATUA U TEnJ0Tbl, BHYTPEHHSA
3aKOHbI 3Heprus. MNepBoe Havano

TepMOANHAMMKK  TepMogumHaMukn. BTopoe
Ha4yano TepMoaMHaMUKMN.
SHTponus. paHULbI
NPMMEHNUMOCTU BTOPOro
Ha4vana. TpeTbe Ha4vaso

TepMOANHAMUKN.
3 MeToabl n MeTon LMKNOB. https://edu.vsu.ru/course/view.php?id=7392
NPUI0XKeHNS TepMoanHaMmnyeckune

TepMOOANHaMUKN noTeHuunasnbl.



n/n

HanmeHoBaHue
paszena
ONCUNNINHB

OCHOBHble
npeacTaBIeHNs
CTaTUCTUYECKON
pu3nKn

Obwue meToabl
CTAaTUCTUNYECKON
MeXaHWKN

Conep)aHue pasgena
OVCLMMANHBI

MexaHun4eckoe
CTaTUCTUYECKOE OMMCaHuA
cuctembl. CTaTucTnYeckme
aHcambnn n pyHKUMN
pacnpeneneHuns. ®a3osoe
NMpPOCTpPaHCTBO. TeopeMa
Jinysunnns.

MuKpoKaHOHUYeCKoe
pacnpegneneHue.
CTaTnCTMYeCKnin BeC u
3HTpoONuA. BeiBoa u
NCTONIKOBaHWE OCHOBHOIO

ypaBHEHUS TEPMOLNHAMUKMN.

KaHoHM4eckoe
pacnpeneneHne M'mbbea.
MIHTerpan cCoCTOSAHUNA 1
cBoboOHasA sHeprus.
PacrnpeneneHve no sHeprun.
CB$13b KQHOHNYECKOro
pacnpegeneHns c
MUKPOKAHOHNYECKIM,
MaeanbHbIN ras, napanokc
nbbca. Teopema o
paBHOMEPHOM
pacrnpeaeneHmm
KUHETUYECKOWN SHEPrun no
cTeneHsam cBobobl 1
TeopeMa 0 Bupurane.
KBaHTOBOE KaHOHMYecKoe
pacnpegeneHune. KBaHTOBbIN
ocunnnartop. Noctynat
HepHcTa. HeJoCTMXNMoCTb
abconoTHOro HyNA
TemnepaTypbl. CUCTEMBI C
nepemMeHHbIM Y1UCI0M
YacTul. XMMNYeCKnin
noTeHuunan. bonblioe
KaHOHMYeckoe
pacrnpeneneHue. bonbLuasa
CTaTUCTUYECKas CyMMa U
TEepMOANHAMNYECKII
noTeHuman.

Peannsauma pasgena GUCLMNANHLI C
NMOMOLLLbIO OHJTaNH-Kypca, IYMK

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

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



n/n

13.2. TeMmb! (pa3pensl) AUCLUUNJIMHBI U BUAbI 3aHATUHA

Ne
n/n

HanmeHoBaHue
paszena
ONCUNNINHB

CtaTuctunyeckas
Teopus
naeanbHbIX
CUCTeM

Teopus
hayKTYyaLmn

HanmeHoBaHue
TeMsbl (pa3gena)

BeepneHune

OCHOBHble
NOHATUA 1
3aKOHbI
TEPMOANHAMUKN

MeToabl 1
NPUJIOXKEHS
TEePMOANHAMUKN

OCHOBHble
npeacTaBaeHUs
CTaTUCTUYECKON
hnsnkn

Obwume meToabl
CTaTUCTUYECKON
MeXaHnKM

CtaTtnctuyeckas
Teopus
naeanbHbIX
cucTeMm

Teopus
hnyKTyaLumm

Conep)aHue pasgena
OUCLUNANHB

M aeanbHbI 0HOATOMHbIN
ras. PacnpeneneHune
Makceenna n Makceenna-
bonbumaHa.

®NyKTyaLUnUn OCHOBHbIX
TEPMOANHAMUYECKUX
BeJINYMH. PacnpegneneHne
[laycca. Nicrnonb3oBaHue
MeToa Koppensunmn
yHKUMN.

JlekunoHHble  [pakTuyeckue
3aHATUSA 3aHATUSA

2 0

6 2

4 2

6 4

8 6

6 2

2 0

34 16

Peannsauma pasgena GUCLMNANHLI C
NMOMOLLLbIO OHJTaNH-Kypca, IYMK

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

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

NabopaTopHble CamocToaTenbHas  Bcero
3aHATNS paboTa
2 4
6 14
8 14
10 20
18 32
10 18
4 6
0 58 108



14. MeTopuyeckue yKasaHus pis o6y4yalowmnxcs No 0CBOEHUIO AUCLUNJIUHDI

OcBoOeHMe QUCLMMINHBI CKNaablBaeTCa U3 ayanTopHon paboTel (y4ebHON fedaTenbHOCTH, BbIMNOAHAEMOW
nojJ pyKOBOACTBOM MPenoaaBaTensi) U BHeayaMTOpHON paboTsl (y4ebHOM OeaTeNnbHOCTW, peann3lyemon
0byyaloLWmMMCs CaMOCTOATESbHO).

AyontopHaa paboTa COCTOMT U3 BbLIMOJAHEHUS MPAKTMYECKUX W NabopaTopHbIX 3afdaHun B 06bEME,
NpeayCcMOTPEHHOM y4ebHbIM MAaHOM.

CamocTodATenbHas pabota npeanonaraeT yrnybnéHHoe n3yyveHne 0TAeNbHbIX Pa3aesioB ANCUUMNANHDI C
NCroJib30BaHNEM NUTepaTypbl, PEKOMEHA0BAHHON NpernogaBaTeneM, a TakKe KOHCNEKTOB NPakTUYeCKnx
(nabopaTopHbIX) 3aHATMI. B KavyecTBe NnaHa 419 CaMOoCTOoATEeNbHOW paboTbl MOXKET BblTb MCNOMb30BaH
pa3gen 13.1 HacToAwen paboyen NporpaMMbl, B KOTOPOM 3apUKCMPOBaHbI pasaenbl AUCUUMANHBI U UX
coaepxaHwue. B pasgene 13.2 paboyen nporpaMmbl onpefenseTcs Koam4ecTBo 4aco, OTBOAUMOE Ha
CaMOCTOATENbHYIO  paboTy MO KaZoMy pasfeny AUCuMnavHbl.  bosibllee KO/JMYeCcTBO YacoB Ha
CaMOCTOATENbHWWVOOTYTBOAMNTGHA HanbonerepyAHbIPa3naen@ACULANANHLL [0S
CaMOCTOATENIbHOr0 N3YYeHNs OTAE/bHbIX Pa3fenoB AUCLUUMINHBI UCMONb3YETCSA NepedyeHb anTepaTypbl 1
APYrux pecypcoB, NepeyvncieHHblx B nyHKTax 15 n 16 HacToswen paboyen Nnporpammbl.

YCNewHoCTb OCBOEHUS AWUCLMMINHBI ONPedenseTcs CUCTEMATUYHOCTbIO W FAyBMHON ayaUTOPHON W
BHeayaMTOpHON paboTbl obyyatoLierocs.

Mpy UCNONb30BaHUM AWCTAHLUMOHHLIX 06pa30BaTeNbHbIX TEXHONOTUA W 3NEKTPOHHOro 06y4eHus
BbIMOJIHSATbL BCE YKa3aHMWs NpenoaBaTenel, BOBPEMS MOAKIIYATLCS K online 3aHATUSIM, OTBETCTBEHHO
NOAXOAUTb K 3aaHNAM AJ1S CAMOCTOATENbHOM PaboThl.

15. NMepe4yeHb OCHOBHOM M A,OMNOJIHUTENILHOW JIMTEPATYpPbl, PECYPCOB UHTEPHET, He0OX0AUMbIX
AJIA OCBOEHUA AUCLUNJINHBI

No NcTo4HUK
n/n
1 AkceHoBa, E. H. Obwwas ¢pur3unka. TepmoanHaMmnka n MmonekynapHas gpusnka (rnasbl Kypca)

[2neKkTpoHHbIN pecypc] / AkceHoBa E. H. — 2-e n3g., ucnp. — CaHkT-lNeTepbypr : JlaHb, 2018.—
72 c.— <URL: https://e.lanbook.com/book/103058>

2 Mupannwsuan, W. A. MonekynspHas gpusunka. TepmogmHaMmmnKka. KOHAEHCUPOBaHHbIE COCTOAHMSA
[9nekTpoHHbIN pecypc] / NMupanuwsunu L. A., WanaruHa E. B., Kansesa H. A., lNonkosa E. A. —
2-e u3g., pon. — CaHkT-NeTepbypr : JlaHb, 2017.— 200 c. —
<URL: https://e.lanbook.com/book/91292>

6) nononHUTENbHas nuTepaTypa:

Ne M CTOYHUK
n/n

1 AHcenbM, A. 1. OCHOBbI CTAaTUCTUYECKOWN PM3NKKN 1 TepMoanHamMunkm : y4eb. nocobue / A. .
AHcenbM .— MockBa : JlaHb, 2007 .— 423
c.—<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=692>

2 basapos, W. IN. TepmognHamuka/ W. M. ba3apos. - M. : Beicw. wk., 1991. - 376 c.

3 KBacHuKoB, N. A. TepMmoaMHaMuKa 1 cTaTuctTnuyeckas gusmrka. T. 1 : Teopus paBHOBECHbLIX
cucteM. TepmoanHammka/ W. A. KeacHukoB. - M. : Egutopuan YPCC, 2002. - 240 c.



No
n/n

10

11

12

NCTOYHUK

KBacHuKoB, U. A. TepMoOuHaMuKa 1 CTaTUCTMYeCKas pusnka. T. 2 : Teopus paBHOBECHbIX
cuctem. Ctatuctmnyeckas pusuka / W. A. KeacHukos. - M.: Egutopuan YPCC, 2002. - 432 c.

KBacHuKoB, . A. TepMmoamHaMuKa 1 cTaTuctTnyeckas guinka. T. 3 : Teopus HepaBHOBECHbLIX
cuctem / W, A. KBacHukoB. - M.: Eautopuan YPCC, 2003. - 448 c.

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

JNlanpay, J1. . Cratuctuyeckasa usuka. Y.1/J1. 1. Jlanpay, E. M. Jlupwumy,. - M.: Hayka, 2002. -
616 c.

JNleoHTOBUY, M. A. BBepeHue B TepMoAnHaMuKy. CTaTuctnyeckas usmnka / M. A. JIeOHTOBUY .—
Mocksa : JlaHb, 2008 .— 419 c.—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=226>

Pymep, 0. b. TepmognHammKka, CTaTuCTMYeCcKasa usnka n kuHetunka/ t0. b. Pymep, M. LL.
PbiBKMH. - HoBOoCKMbUMpCK: N3a-80 HoBoCcnbupck. yH-Ta, 2001. - 608 c.

CbopHuK 3agay no TeopeTnyeckon usuke/ J1. I'. I'peyko [n gp]. - M. : Beicw. wk., 1984. - 319 c.

CepoBa, @ .I'. C6opHMK 3ada4y no TeopeTudeckon dusnke / Ceposa @. I'., A. A. AHKUHa. - M. :
Hayka, 1979. - 192 c.

Tepneukunn, 4. M. Ctatuctnyeckas dusnka/ 4. M. Tepneuknin. - M.: Boicw. wk., 1994, - 350 c.

B) MH(POPMALIMOHHbIE 31EKTPOHHO-06pa30BaTENIbHbIE PECYPChl:

Ne n/n

NcToYHmK

dnekTpoHHasa bubanoTteka BI'Y https://lib.vsu.ru
DNEeKTPOHHBIN yHMBepcuTeT BI'Y https://edu.vsu.ru

96C «JlaHb» https://e.lanbook.com/

«YHuBepcuTeTckasa bubnmoteka online» https://biblioclub.ru/
«KOHCynbTaHT cTygeHTa» http://www.studmedlib.ru/

«PYKOHT» (UTC KoHTekcTyM) https://lib.rucont.ru/

16. MNepeyeHb yuebHO-MeTOAMYECKOrO 0DecnevyeHUs AN CaMOCTOATE IbHOW paboThl



Ne NCTOYHUK

n/n

1 AkceHoBa, E. H. O6was ¢umsnka. TepMoanHaMmmKa 1 monekynspHas pursmka (rnasbl Kypca)
[9nekTpoHHbIN pecypc] / AkceHoBa E. H. — 2-e n3ga., ucnp. — CaHkt-MNeTtepbypr : JlaHb, 2018.—
72 c.— <URL: https://e.lanbook.com/book/103058>

2 AHcenbM, A. . OCHOBbI CTaTUCTUYECKON PU3NKK 1N TepMoanHaMUKK : y4eb. nocobue / A. I.
AHcenbM .— Mocksa : JlaHb, 2007 .— 423
¢.—<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=692>

3 JNleoHTOBUY, M. A. BBepeHne B TepMoAnHaMuKy. CTaTuctmyeckas usnka / M. A. JIeOHTOBUY .—
Mocksa : JlaHb, 2008 .— 419 c.—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=226>

4 Mupannwsewnan, LW. A. MonekynspHas gpusnka. TepmogmHaMmuka. KOHOeHCUpPOBaHHbIE COCTOAHMSA

[9nekTpoHHbIN pecypc] / Mupanuwsunu L. A., WanaruHa E. B., Kansesa H. A., MNonkosa E. A. —
2-e n3g., pon. — CaHkT-NeTepbypr : JlaHb, 2017.— 200 c. —
<URL: https://e.lanbook.com/book/91292>

17. NudopMauUOHHbIE TEXHOJIOTMMU, UCNOJIb3yeMble A1 peasiu3auum y4uebHoON ANCLUNIUHDI,
BKJIIOYas nporpaMMHoe obecneyeHme U MH(POPMALMOHHO-CNPABOYHbIE CUCTEMbI (NpK
HeoOXoAMMOCTH):

Mpn peanusaumn OUCUUMJIMHBI  MOTYT WCMO/b30BaTbC  TEXHOJIOMMU  3J1IEKTPOHHOro  obyyeHus u
AVCTaHLMOHHble obpa3oBaTesibHble TeXHoNoruy Ha 6a3se nopTana edu.vsu.ru, a Takxxe gpyrme LOCTYMNHble
pecypchbl ceTu IHTepHeT.

18. MaTtepmanbHO-TeXHU4YeCcKoe obecneyeHme UCLUNIUHDI:

JIeKUMOHHas ayanTopus, OCHALLEeHHas MYyNbTUMEAUNHLIM MNPOEKTOPOM; Creumannm3npoBaHHas Mebenb:
[OCKa MenoBas Uan MapkepHas 1 WT., CTobI, CTy/bs B Heobxogumom konnyectee. OC Windows v.7, 8, 10,
Habop yTmnuT (apxmBaTopbl, hann-meHenxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHo4HbIe cpencTtBa Anda nposeneHus TeKymeﬁ ] I1p0Me)KyT0‘-IHOI7I aTrecTauumu

MopsALOK OLEHKN 0CBOEHUS 0byyvatomMmucs y4ebHoro MaTeprana onpenenseTcs CoAepXaHmeMm
crepyoLwyx pasaenoB ANCUMMIINHBI:

Ne Pazgensl gucumnamHel  Kop komneTeHumn  Kop nHaunkaTopa  OueHOoYHble CpeacTBa Ans
n/n (mogynn) TeKyLen aTTecTauum
1 Pazpenbl 1-7 OrnkK-1 OMnK-1.1 KoHTposbHas paboTa
2 Paszgensl 1-7 OMnK-1 OnK-1.2 KoHTposibHas paboTa
3 Paszgensl 1-7 OMnK-1 OMnkK-1.3 KoHTposbHas paboTa
4 Pa3zpenbl 2-7 OrK-8 OrllK-8.2 KoHTponbHas paboTa

MNpomMeXxyTo4YHas aTTecTauns
dopMa KOHTPONA - IK3aMeH
OueHoYHble CpeacTBa A5 MPOMEXYTOYHON aTTecTaumm

KomnnekT KUM



20 TunoBblie OLEeHOYHbIe cpeacTtBa U MeToaunvdeckume MaTepuanbl, onpegensalouiye npouenypbl
OLeéHUuBaHuA

20.1 TeKyLMUA KOHTPOJIb YCNEBAaEeMOCTH

TeKyLWWi KOHTPOJIb YCNEBAEMOCTHY MO AUCLUMIIMHE OCYLLECTBASETCS C MOMOLLbIO CIeAYIOLLNX OLEHOYHbIX
CpeacTs:

KOHTpOJIbHas paboTa.

Mpumepbl BAPUAHTOB KOHTPOJIbHLIX paboT:
KoHTponbHasa pabota Ne 1
BapmaHT 1
Yactb A
1. Kak n3MeHseTCs BHYTPEHHSA 3Heprus naeanbHoro rasa npu agnabatHom pacimpeHmnmn?

2. [pn N30TEepMNYECKOM CXaTUN NAeasbHOro rasa BHELWHMUN Cuiamim coBeplueHa paboTa A Haf rasom.
YeMy paBHO KOIMYECTBO TenaoThl Q, MOMyYeHHOe ra3oM B 3TOM MNpoLecce, N U3MEHEHNE BHYTPEHHeN
3Hepruu rasa?

3. MNonyyYaeT nan oTAaeT TenaoTy ras, eciv NP1 YMEHbLUEHUN ero BHyTPeHHEN 3Heprum Ha 100 X Hag
HUM coBepwnan paboTy 300 O>x? YeMy paBHO 3TO KOJIMYECTBO TEMMOThI?

4. lanTereoMeTPNYEeCROBKOBAHK®INYECTHERGIOTE, MNOATBEP[ B 0 3aKOHaMK
TEPMOJNHAMUKMN,

5. 3aoavHULMKMAaeanbHBF@3N0oNyYnamTHaAarpeBaTeMiGinAnyecTBennoTR,, oTaan
X0JIOAUNBHUKY KOJINYECTBO TeM0oThl Q ,, coBepLumnn paboTy A 1 BO3BPaTUICSA B UICXOQHOE COCTOSHNE.
Yemy paBHO M3MEHEHWE BHYTPEHHEN 3HEPTrUN ra3a B pe3ybTaTe 3TUX NPoLeccoB?

6. B kakom npouecce 0b6beM rasa IMHENHO yBENYNBAETCA C POCTOM TemMnepaTypbl?
7. HannwunTe KBaHTOBOE pacnpeneneHune M'mbbca n ycnosrne HOPMUPOBKM A5 HErO.
8. KaK HarTu 3HTPOMNMIO N30TEPMUYECKON CUCTEMbI C MOCTOAHHBIM YNCIOM YacTuy?

9. Kakoe 13 ha30BbIX pacnpeaeneHunii ONnCcbIBaeT N30TEPMUYECKYIO CUCTEMY C MEPEMEHHBIM YNCIOM
yacTuu? MosicHuTe cMbics 0603HAYEHWN.

10. HanuwunTe BblpaXkeHne 45 hyHKLUY FaMUIbTOHa HaxX04sLLIEroCs BO BHELIHEM MoJie UaeanbHOro
0[HOATOMHOrO rasa, cocrtosiero n3 N yactuu,.

11. O6bACHUTE CMbICh MHOXUTens 1/(2mR)%f

B Bblpa)xeHnmn ans ha3oBoro obvema.
12. JanTe onpeaeneHne 0OTHOCUTENbHOM (hIYKTyaLuu.

13. ChopmynupyinTte Teopemy Jinysunns.

14. HanvwwuTe ycnosme HOPMUPOBKM BONbLIOrO KaHOHMYECKOr0 pacrnpeneneHuns.

15. Y10 ABNAETCSH OCHOBHOM pac4eTHON XapakKTePUCTUKOM agnabaTnieckn n30anpoBaHHOM CUCTEMBI 1
noyemy?

Yacte B
1. MeTon TepMOANHAMUYECKUX NOTEHLMANOB: TEPMOANHAMMNYECKMIN NoTeHuman M'nbbca.

2. MexaHun4eckoe onuncaHue cuctemsl. ®a3oBoe NPOCTPAHCTBO.

Yactb C

1. Haintu cBsizb Mexay Tennoemkoctamu C, n C, Ans uaeanbHoro rasa.



2. 115 n30TepMmn4eckon cuctembsl N HEB3aUMOIENCTBYOLWMNX JIMHERHbIX FAPMOHUYECKNX OCLIMNSTOPOB,
MOMELLIEHHOW B 0AHOPOAHOE 3/IEKTPUYECKOE MNoJsie HanpsxxeHHocTn E, paccymTaTh CBOOOAHYIO SHEPT IO
(4acToTbl 1 3apsifbl OCLUNIATOPOB OANHAKOBbLI U PaBHbl W 11 € COOTBETCTBEHHO).

BapuaHT 2
YacTtb A
1. Kak naMeHseTCs BHYTPEHHAA SHEPrMa naeanbHOro rasa npy agnabatHoM paclumpeHnmn?

2. [pn N30TEpMNYECKOM CXaTUN NAeaNbHOr0 ra3a BHELWHMM Cuiamim coBeplueHa paboTa A Haf rasom.
YeMy paBHO KOIMYECTBO Tena0Thl Q, MOMyYeHHOE ra3oM B 3TOM MpoLecce, U U3MEHEHNE BHYTPEHHEN
3Hepruu rasa?

3. MNMonyyaeT unm oTAaeT TENIOTY ras, eCiv Npu YMEHbLLIEHNW ero BHyTPEeHHEeN 3Heprum Ha 100 I Hag
HUM coBepwnan paboTty 300 >x? YeMy paBHO 3TO KOJIMYECTBO TEMAOThI?

4. [laiTe reoMeTpnyeckoe TONKOBaHUE KOIMYECTBa TeMNoThl, NOATBEPANB €0 3aKOHaMM
TEepPMOANHAMUKMN.

5. 33 OQIMH LMK NAeaNbHbIA a3 nosly4ynn oT HarpeBaTens KoM4ecTBo TennoTsl Q ;, oTaan
XOJIOANbHUKY KOJIMYECTBO TennoThl Q,, coBepunn paboTy A 1 BO3BPATWUICA B UCXOHOE COCTOSIHME.
YeMy paBHO M3MEHEHME BHYTPEHHEN SHEPT UM ra3a B pe3ysibTaTe 3TUX NPOLECCOB?

6. B kakom npouecce ob6beM raza IMHENHO yBEMYNBAETCA C POCTOM TemnepaTypbl?
7. HannwuTe KBaHTOBOE pacnpeneneHne M'mbbca n ycnosme HOPMUPOBKIK 4151 HEFO.
8. Kak HanTy 3HTPONMIO N30TEPMUYECKON CUCTEMBI C MOCTOAHHBLIM YUCJIOM YacTuu?

9. Kakoe 13 (ha30BbIX pacrnpeneneHuil OnncbIBaeT N30TEPMUYECKYIO CUCTEMY C NepeMeHHbIM YUCI0M
YacTnu? ModacHUTEe CMbICa 0603HaYEeHUNA.

10. HanuwuTe BbipaXkeHne 45 MYHKLUM FaMUIbTOHa HaX04sLLLEerocs BO BHELIHEM MoJie uaeasbHoro
0[HOATOMHOrO rasa, coctoswero u3 N yactuu,

11. O6bscHUTE cMbIch MHOXUTens 1/(2mh)Nf

B Bblpa)xeHnn ans a3osoro obvema.
12, [lanTe onpeneneHne OTHOCUTESIbLHOW (hyKTyauuu.

13. ChopmynupynTte Teopemy Jinysunns.

14. HannwwuTe ycioBme HOPpMMpPOBKYM B0/bLIOI0 KAaHOHMYECKOr0o pacnpeaeneHuns.

15. YT0 ABNAETCS OCHOBHOWM pac4yeTHON XapaKTEPUCTMKOM aanabaTnieckm n30anpoBaHHON CUCTEMBI 1
novemy?

YacTb B
1. MeToa TepMOAMHAMUYECKNX NOTEHLNAJIOB: SHTAbMANS.

2. CTaTMCTMYeCKoe onuncaHve cucteMsl. ®a3oBoe pacrnpefesieHne, ero CBOMNCTBa.

Yactb C
1. HaiTtn paboTy naoeanbHOro rasa npu M30TEPMMUYECKOM paclumMperHumn ot VvV, ooV, .

2. HaiTu BHYTPEHHIOK 3Hepruto ctonba naeanbHOro rasa BeICOToM h 1 niaowaabio S, HaxoaAWerocs B
noJsie TSXKeCTn npu TemnepaType T.

BapuaHTt 3



Yactb A
1. Kak n3MeHseTCs BHYTPEHHSA 3Heprus naeanbHoro rasa npu agnabatHom paclinpeHmnmn?

2. [pn U30TEepMUYECKOM CXaTUM NAeasbHOro rasa BHELWHMIN Cuiamim coBeplueHa paboTa A Haf rasom.
YeMy paBHO KOIMYECTBO TenaoThl Q, MONyYeHHOe ra3oM B 3TOM MNpoLiecce, U U3MEHEHNe BHYTPEHHeN
3Hepruu rasa?

3. MNonyyYaeT nan oTAaeT TenaoTy ra3, eCiv NP1 YMEHbLUEHUN ero BHyTPeHHEN 3Heprum Ha 100 X Hag
HUM coBepwnan paboTy 300 O>X? YeMy paBHO 3TO KOJIMYECTBO TEMOThI?

4. [laiTe reoMeTpnyeckoe TONKOBaHUE KOIMYECTBa TeMNoThl, NOATBEPAMNB €0 3aKOHaAMM
TepPMOANHAMUKMN.

5. 33 0AUH UMK UAeaNbHbIA Fa3 NoJlyYnsl OT HarpeBaTesNs KOANYecTBO TenaoThl Q ;, 0TAanN
XONIOAUNIbHUKY KONMYECTBO TenaoThl Q,, coBepunn paboTy A 1 BO3BPATWUICSH B UCXOJHOE COCTOSIHME.
YeMy paBHO M3MEHEHWNE BHYTPEHHEN SHEPI MU Fa3a B pe3ysibTaTe 3TUX NPOoLEeccoB?

6. B kakom npouecce ob6beM rasa IMHENHO yBENYNBAETCA C POCTOM TemMnepaTypbl?
7. HannwunTe KBaHTOBOE pacnpeneneHune M'mbbca n ycnosrne HOPMUPOBKM A5 HErO.
8. Kak HanTu 3HTPOMNMIO N30TEPMUYECKON CUCTEMbI C MOCTOSHHBIM YCIOM YacTuy?

9. Kakoe 13 ha30BbIX pacnpeaeneHnii ONnCcbIBaeT N30TEPMUYECKYIO CUCTEMY C MEPEMEHHBIM YNCIOM
yacTuu? MosicHuTe cMbics1 0603HAYEHUN.

10. HanuwnTe BblpaXkeHne 45 hyHKLUY FaMUIbTOHa HaX0sLLIEroCs BO BHELUHEM MoJie UaeanbHoro
0[HOATOMHOrO rasa, cocrtosiero n3s N yactuu,.

11. O6bsACHUTE CMbICh MHOXUTens 1/(2mh)%f

B Bblpa)xeHnmn ans ha3oBoro obvema.
12. JlanTe onpeaeneHne 0OTHOCUTENbHOM hIYKTyaLuu.

13. CpopmynupyinTte Teopemy Jinysunns.

14. HannwuTe ycnosme HOPMUPOBKM BONbLIOrO KaHOHMYECKOr0 pacrnpeneneHuns.

15. Y10 ABNAETCSH OCHOBHOM Pac4eTHON XapakKTEePUCTUKOM agmnabaTnieckm n30anpoBaHHOM CUCTEMBI 1
noyemy?

YacTb B

1. O6uyMe ycnoBms TePMOANHAMMNYECKOrO PABHOBECKS MU YCTONYNBOCTY OLHOPOAHON CUCTEMBI Ha
npuMepe NU30MPOBAHHON CUCTEMBI.

2. TeopeMa Jinysunns. CnencTtseus.

Yactb C

()
1. Cyutas n3BeCTHbLIM ypaBHeHMe BaH-aep-Baanbca (P +F) (V—b) =RT, rge a u b — nocrosHHble,
HaWTW BHYTPEHHIOW SHepruio E.

2. HalTu sHTponnto N30a1MPOBaHHOr0 0HOATOMHOIO UAEeaNbHOro rasa n3 N Mosekysn, 3ak/Il04YEHHOr0 B
obbeme V.

ONMCAaHWEXHONOTMPOBEAEHIKDHTPONbHBAOOTEPOBOAUTE MUCHMEHH hIpMe.
ObyyatoLiemycs cyyaiHbiM 06pa3oM JaeTcs OAUH U3 BapMaHTOB. Ha BbiNoJIHEHVEe NpeaocTaBnseTcs 2
aKageMmnyeckmnx vaca.

TpeboBaHMA K BbINOJHEHNIO 3a4aHUIA (MW LWWKabl U KPUTEPUM OLEHNBAHNS): 3@ YCNELWHOe BbINOJIHEHNE
3adaHni 13 Yactm A gaetca 2 6anna, ns vacten B u C - 5 6annos. MakcnManbHas OLEHKA 3a peLleHmne



3afaHni 13 4Yactem B u C cTaBuTCcHd, ecam paboTa COAEPXUT MOJHOe, foruyeckn 060CHOBaAHHOE MU
aKKypaTHO O(OpMJIEHHOE pelleHre (U3/I0KEeHe TeopeTUYeCKoro MaTepuana), COMPOBOXKAaAlLLeecs
BCeMM HeobxoaumbiMi pacyeTamu. [pu Hanny4my owmnboK W He[o4YeTOB OLEeHKa CHuKaeTcsd. Ecam
yqawmncs ponyckaet rpybble ownbKW, OEMOHCTPUPYS TeM CaMbiM HemnoHMMaHue CcyTu npobnembl 1
He3HaHuWe 6a30BOro MaTepuana, To cTaBuTcs oueHka 0 6ansos.

20.2 MpomeXXyToyHas aTrecTaums

MpoMeXyTo4Has aTTecTaums no ANCLUMMINHE OCYLLECTBAAETCS C MOMOLLbIO CIeAYOLWMNX OLEHOYHbIX
CpeacTs:

koMmnnekT KNM.

lNMepeyeHb BOMPOCOB:
1. BBepeHue
TepMoAMHaMMKa U CTaTUCTUYECKAs (PU3MKA KaK TEOPUS MaKpOCKOMMUYECKUX CUCTEM.

TepMogHaMnyeckmne CUCTEMBbI. CocTosiHMe TepMOANHAMMYECKOro pasHoBecus. PaBHOBECHbIE U
HepaBHOBECHbIE NMpouecchl.

AbcontoTHas TemnepaTypa. YpaBHeHME COCTOAHMA.
02. OCHOBHbIE MOHATUSA U 3aKOHbl TEPMOAUHAMUKMU

PaboTa, KONMYECTBO TEMOTbI, BHYTPEHHSAS 3Heprus. lNlepBoe Havyano TepMOAUHAMUKIA. BTopoe Havano
TEPMOAMHAMUKI. DHTPONUS. FPaHULLbl NPUMEHMOCTU BTOPOr0 Havasa.

TpeTbe Havyano TepMOANHAMUKMN.

03. MeToabl U NPUIIOKEHUA TEPMOAUHAMUKHA

MeTon LUMKI0B.

MeTon TepMoAMHaMUNYECKUX NOTEHLNAIO0B.

04. OcHOBHbIe NpeacTaBNeHUA CTaTUCTUHECKON (DU3UKHK
MexaHn4yeckoe 1 CTaTUCTUYeCKoe OnMcaHus CUCTEMBI.
CratncTnyeckne aHcambnm n pyHKLUUN pacnpeaeneHuns.
®a30B0e NPOCTPaHCTBO. Teopema Jinysunns.

05. O6LMe MeToA bl CTAaTUCTUHECKON MEeXaHUKH
MurKpoKaHOHMYecKoe pacrpegesnieHue.

CTaTuCTUYeCKNiA BEC N SHTPONUS. BbiIBOA M UCTOJIKOBaHME OCHOBHOMO YpaBHEHUS TEPMOANHAMUKN.
KaHoHn4eckoe pacnpegneneHune Mmbbca.

WHTerpan coctosHMin 1 cBoboHas sHeprus. PacnpeneneHue no sHeprumn. CBsb KAHOHNYECKOr 0
pacnpeneneHns ¢ MUKPOKaHOHUYECKUM.

NpeanbHbI ra3, napanokc MNbbca.

Teopema 0 paBHOMEPHOM pacnpeneneHnn KNHETUYECKON SHEPrm no cteneHsam ceoboapb!.
TeopeMa 0 Bupurase.

KBaHTOBOE KaHOHWYeCKoe pacnpenenieHue.

KBaHTOBLIN OCLMANIATOP.

MocTtynaT HepHcTa. HepoCTmXmnmMocTb abCoNOTHOrO Hy A TeMnepaTypsbl.

CMCTEeMbI C MepeMEeHHbIM YUCSIOM YacTULL. XUMUYECKNIA NoTeHUMan. boNblioe KaHOHWYecKoe
pacnpepeneHve. bonbluas CTaTUCTUYECKAs CYMMa U TEPMOANHAMUYECKUIA NOTEHLMaN.

06. CtaTucTUYECKaa TeOpUA UaeanbHbIX CUCTEM



oeanbHbIn 0OHOATOMHbIN ra3. PacnpenenerHne Makceenna n Makceenna-bonbumaHa.
07.Teopusa pnykTyauun
QNyKTYyaLUMN OCHOBHbIX TEPMOANHAMUYECKNX BEIUYMH.

Pacnpenenenune laycca. icnonb30BaHMe MeToda KOppensaumn QyHKUmm.

MpuMepbl TUNOBLIX KOHTPOJIbHO-U3MEPUTEJIbHbLIX MaTepMUasioB:
KOHTpONbHO-U3MepUTenbHbin MaTepuan Ne 1
1. AbcontoTHaa TemnepaTypa. YpaBHeHME COCTOSAHUS.

2. Pacnpepenenune aycca. Micnosnb3oBaHne MeTofa KOPPensiuuin hyHKLMN.

KOHTpONbHO-U3MepUTenbHbin MaTepuan Ne 2
1. ®a30B0e NpoCTpaHCTBO. Teopema Jlnysunns.

2. TeopeMa o Bupurane.

OnncaHveexHoONOrmpoBegeHURGYYaOWeMYycHAYyYalHbOMOpPa3omaeTC D OWHN3
3K3aMeHaUWOHHbIX 6uneToB. 3aTeM Ha MOATrOTOBKY MPEedoCTaBAsSETCA 2 akaJeMUyeckux 4Yaca. 3a
OTBelleHHOe BpeMs 00yvaloWwninca [0JKeH MNUCbMEHHO BLINMOMHUTL 3adaHus 6uneta. Mocne 3Toro
npoBoamMTCs cobecenoBaHne, B X0A4e KOTOPOro MOryT 6biTb 3a/laHbl YTOYHAOLIME U AOMNOSHUTENbHbIE
BOMPOCHI. MpK yCNelwHoM 0TBETE Ha JOMN0JHUTENIbHbIE BOMPOChl 00Y4aOLLMACS MOXET Nosly4nTb oT 0 10

10 gononHUTENbHBLIX 6aNN0B.

TpeboBaHMs K BbINOJHEHWNIO 3aJaHWUiA, LWKalbl W KPUTEPUM OLEHMBAHWA. MaKCuMManbHas OLeHKa 3a
KaXIbli Bompoc - 25 6annoB. [N OLEHMBAHUS pPe3yNbTaTOB 0Oy4YeHWS Ha 3K3aMeHe WUCMOoJb3yTCs
cnepyoLme nokasaTenu:

1) 3HaHMe hopMYNPOBOK PU3NYECKNX 3aKOHOB U BbIPaXKaloLLMX X MaTeEMaTUYECKME YPaBHEHUS;
2) 3HaHue 6a30BbIX METOA0B TEPMOANHAMUKIN N CTaTUCTUYECKON (DUINKI;

3) yMEHMe NOHUMaTb CYyTb (IN3NYECKNX 3aKOHOB;

4) yMeHune NpuUMeHATb PU3MYeCcKme 3aKoHbI NPU PacCMOTPEHWN ABNIEHWIA NPUPOabI;

5) BnafeHme HaBblkaMW Ha OCHOBE VMEIOLWMXCA 3HAHWA KaYeCTBEHHO W KOJMYECTBEHHO OMUCLIBATh
N3y4yeHHble PU3nYeckne ABaeHNs 1 NpoLecchol.

[ns oueHnBaHuA pe3ynbTaToB 06yqu|/|ﬂ Ha 3K3aMeHe NCMNOoJIb3yeTCH 4-6bannbHas LWKana:

«OTJINHHO», «XOPOLLUO>», «yOBJIETBOPUTEJIbHO», «HEYNOBJIETBOPUTEJIbHO»

KpuTtepun oueHnBaHnA LLIkana oueHoK

CpenHuii 6ann no pesynbTaTaM TEKYLLIUX aTTECTALMA B CYMMe C OLeHKON | OT/IMYHO
3a 3K3aMeHaLMOHHY10 paboTy 1 OOMNOAHUTENbHBIMK BafamMn NeXnT B
Onana3oHe 90-100.




CpepfHuin 6ann no pesynbTaTaM TEKYLLMX aTTeCTaLMn B CyMMe C OLEHKON
3a 3K3aMeHaUMOHHY0 paboTy 1 4ONONHUTENbHBIMK BannaMu NexuT B
OnanasoHe 70-89.

XopoLuo

CpenHuii 6ann no pesynbTaTaM TEKYLLMX aTTECTaALMIA B CyMMe C OLEHKON
3a 3K3aMeHaUMOHHY0 paboTy N 4ONOAHUTENbHBIMK BannaMmn NexuT B
Onana3oHe 50-69,

YoBnetsoputesibHO

CpegnHuia 6ann no pesynbTaTaM TEKYLLMX aTTeCTaLMn B CyMMe C OLeHKON
3a 9K3aMeHaUNoHHY0 paboTy n fononHUTeNbHbIMKM Hannamm mMeHbLe 50.

HeynosnetBopuTesibHO
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