MNMHOBPHAYKN POCCUA
OENEPAITLHOE NOCYAAPCTBEHHOE BIO[DKETHOE OBPA3SOBATEJIbHOE YYPEXXOEHUE
BbICLLEINO ObPASOBAHUA
«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeqytowmmn kacegpon
obuwel ¢husuku

| Typuwes C.HO. /
18.06.2025 .

PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

B1.0.12.02 MonekynsipHasa pu3anka 1 OCHOBbl CTaTUCTUYECKOU TEPMOANHAMUKU

1. Kog u HaumeHOBaHMe HanpaBlieHus noaroToBku/cneumnanbHOCTU:

14.03.02 AnepHble dr3uKa U TEXHOMOMMU

2. Mpodmnb nogroToBkM/cneymanmsaums:

dunsunka aTOMHOro siapa u YyacTuu

3. KBanudukauma BbinyckHukKa: HGakanasp

4. dopma ob6y4eHus: oyHas

5. Kachegpa, oTBeuarwwas 3a peanusaumio gucumnnuubl: 0801 kadenpa obLuen dpusnkm
CocTaBuTenu nporpaMmmbi:

3aHuH Nropb EBreHbeBuY, OoUEHT, KaHauaaT dusmko-MmaTeMaTudeckmx Hayk

7. PekomeHpgoBaHa: Hay4yHo-meTogmndecknm coBeToM dmn3nyeckoro dpakynbrera,
npoTtokon Ne 5 ot 20.05.2025r.

8. YuebBHbIM roa:_2025/2026 CemecTtp(bl)/TpumecTp(bl): 2



9. Uenu n 3apgaum y4e6HON ANCLMNIIUHDI

Lensamu oceoeHusi y4ebHoU OucuyuniuHbl S611sSH0MCs:

Llensmn ocBoeHusi y4ebHOIM OUCLUMNINHBI ABNSOTCS:

° CCbOpMI/IpOBaTb Yy CTYOEHTOB Hay4YHYH KapTuHy MUpa M Oatb UM OCHOBHbIE MNOHATUA O
Hay4YHOM MeTo€e NO3HAHUA;

e MNPUBUTbL NPEACTaBIEHMS O MOSIEKYNAPHON bnsnke — pasgene obLuen omsnkm, nayyatroen
dusnyeckme ABneHns U 3akoHbl, 0OYCroOBEHHblIE aTOMapHO-KOPMYCKYNAPHBIM CTPOEHUEM
BelleCTBa Ha OCHOBe npocTenMwmx abCTpakTHbIX Mogeneh C  UCNOoNb30BaHUEM
MaTeMaTuyecKoro annapara;

e U3MOXWTb CTyQEHTaM KIaCcCUYEeCKYyo TEOPUIO MONEKYNSPHOM OU3NKM U TEPMOANHAMMKN.
3agaun QUCUUNIVHLI:

e 00y4nTb CTYAEHTOB OCHOBHbLIM MOHATUSAM, 3aKOHAM M MeToAaM MONEKYNsipHOM hU3NKK B
06béMe, A0CTAaTOYHOM AN U3YyYeHUst PU3NYECKMX OUCUUMIMH Ha COBPEMEHHOM Hay4HOM
YPOBHE;

° pa3BnTb HaBblKn d.')VI3VI‘-IeCKOI'O MbILUNEeHNA;

o CCbOpMI/IpOBaTb Yy CTYAEHTOB HaBblK/ pelleHnA TUNOBbIX 3aau MOJ'IeKyJ'IFIpHOI7I CbI/I3I/IKI/I n
TEPMOANHAMUKWN;

e Hay4uTb CTYAEHTOB 3(pPEKTUBHO UCMONb30BaTb OCHOBHbLIE NPEACTaBNEHMST MOSIEKYSIPHOW
hU3UKM NpU U3yYeHUn Opyrnx PU3NYECKUX OUCLUUNIIMH.

10. MecTo yyeb6HOM AncuMNIUHbLI B cTpyKType OOI:

OucumnnuHa «MonekynspHaa (uanka M OCHOBbl CTaTUCTUYECKOW TepMOOMHAMMUKNY
OTHOCUTCS K ancumnnuHam 6asoBon Yyactu umkna b1 ocHoBHOM oBpasoBaTenbHOW NporpamMmel
noarotoekn GakanaespoB no HanpaeneHuio 14.03.02 «AgepHble duamka u TexHonorumy». [Ans
ocBOeHNa gucuunnmHbl «MonekynapHasa duanka u OCHOBbI CTaTUCTUYECKOW TEPMOANHAMUKNY
HeobXo4MMbl 3HAHUSA, YMEHUS U KOMMETEHUMU, MOSyYEeHHble B XOAEe U3YYeHUs creayroLinx
avncumnnui: «MaTtemartmnyeckun aHanuay», «AHanuTudeckasa reomeTpusay, «JlmHenHas anrebpay,
«MexaHvka» OCHOBHOW npodyeccuoHanbHoM obpasoBaTenbHOM MNporpamMmbl  MOATOTOBKM
BakanaBpoB no HanpaeneHunto 14.03.02 «AgepHble n3amka u TEXHOOrUMY.

B pesynbTate npoxoxaeHust 4aHHOW AUCUMMNNUHBLI 0byyarowminca OomKeH npuobpectun
3HaHUSA, YMEHUs, HaBblkM 00wenpodeccmoHanbHbIX KOMMETEeHUM, Heobxoaumblx Ans
obecneveHnsa TpyaoBbIX QYHKUMA npodeccuoHanbHbix ctaHgaptoB 24.020 «[do3umeTtpuct
CyOOB C SepHON SHEepreTM4eckom YCTaHOBKOW, Cy[OB aTOMHO-TEXHUYECKOro 0bCrnyXuBaHus
(nHxeHep Bcex kateropun)», 24.028 «Cneumanuct sagepHo-guamyeckon nadopatopum B
obnactu atomHoun aHepreTnkn», 24.031 «Cneumanuct B obnactu ydyeta U KOHTPONS SAepHbIX
MaTepuanoB B 061acT aTOMHON SHEPreTUKNY.

[aHHaa aucumnnuHa siBnsieTca npeawecTtsylowen gns obuwenpodeccMoHanbHbIX U
npoeccrnoHarnbHbIX ANCUUNIINH, TaKUX KakK «QNEKTPUYECTBO N MarHeTnam», «BonHbl n onTuka,
«ATOMHasa duaunkay, «PusmMka aTOMHOro s4pa M dNeMeHTapHbIX YacTuuy, «TeopeTudeckas
MexaHuka», «KBaHTOBag MexaHuka». 3HaHus, MOMyYeHHble MpPUM OCBOEHUN AUCUUNINHBI
«MonekynsipHasa wu3nka M OCHOBbI CTAaTUCTUYECKON TEepMOAMHAMMUKM», Heobxoaumbl Mnpwu
NPOXOXOEHUU MPOU3BOACTBEHHbLIX MPAKTUK U BbIMOSIHEHUN ©akanaBpCKOW  BbIMYyCKHOW
KBanMuKaunoHHon paboTbl No hunsmnke.



11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsI No AucuMnnuHe/mMoAynio (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIEe C MIaHUpPyeMbIMU pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOMU
nporpaMmmbl (KOMMNETEHLUAMU) U MHOUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4eHus
KOMMeTeHL MK
Ofl1K- CnocobeH OlK-1.1 | 3HaeT OCHOBHbIE CTyaeHT JOoNnKeH:
1 ncnonb3oBaTtb MOHATUS U MeTOoabI
3HaTb MEeTOAbl PeLUeHUs TUMOBbIX PU3NYECKNX
6a3oBble 3HaHUSA MaTemaTn4ecKoro )
3ajad aHanm3a TepMogNHaMUYECKUX CUCTEM;
€CTeCTBEHHOHay4H aHanusa,
bIX AUCLMNNVH B aHanuTM4Yeckon ymMeTb  BbiOMpaTb  onTuMarbHble  CMOCOObI
npocdeccunoHanbHo reomeTpuu, peLleHuns 3agay TePMOANHaMUKM n
N gesTensHoCTw, nuHerHon anrebpbl, | MonekynspHoun du3smkn, oueHuBsaTtb
NPUMEHSATb TEopun OYHKLMK afeKBaTHOCTb HANOEHHOTO PELLEHNS;
MOTOAR! KOMMNEKCHOTO BNnageTb MeTodaMu MOCTPOEHUA PU3NYECKON
MaTemMaTn4eckoro nepemMeHHoro, MO inm necne ﬂemoro HBHZHM;'
aHanusa un Teopun A Ay '
MOJEnupoBaHus, BEPOATHOCTEN U
TeopeTn4ecKoro n mMaTemMaTn4ecKkon
3KCNepUMeHTarbH CTaTUCTUKN
Oro uccriegoBaHus
A OlK-1.2 | NcnonbayeT CTyOeHT JOIDKeH:
OCHOBHbl€ 3aKOHbI
3HaTb OCHOBHblE€ 3aKOHbl €CTECTBEHHOHay4HbIX
eCTeCTBEHHOHayu4Hb! 9
X QVCLTITMH B AVCLMMINH B NPodeCCnOoHanbHOM OesTeNnbHOCTY,
. | MeToabl pelleHns TUMOBbIX (DM3NYECKMX 3apad
npoceccuoHansHomn .
aHanm3a MexaHU4ecKmx cucTem;
AeATENbHOCTH,
NMpUMeHAeT MeTodbl | yMeTb NPUMEHsITb MEeTOA4bl MaTeMaTU4ecKoro
MaTeMaTu4ecKkoro aHanusa n MOAENUPOBaHWS, TEOPETUYECKOro U
aHanusa u 9KCMEPUMEHTAmNbHOMO MccrneaoBaHus, BbloupaTb
MoAennpoBaHus, onTMMarnbHble  cnocobbl  peweHus  3agad
TeopeTnyecKoro u MEXaHWKW, OLleHnBaTb afeKBaTHOCTb HANAEHHOro
3KCMEepUMEHTAaNbHOT | pelueHus:;
0 nccnegoBaHus -
BrageTb MeTodamMu MNOCTPOEHUs U3NYECKOW
MOJenu nccrnegyemoro siBfeHns.
OlNK-1.3 | Bnageet HaBblkamn | CTyAeHT JOMKEH:

NCMNOMb30BaHWs
OCHOBHbIX 3aKOHOB
€CTEeCTBEHHOHAY4HbI
X OANCUUNIVH B
npogeccuoHanbHomn
OeAaTenbHOCTN,
NnpUMeHeHna
MEeTOA0B
MaTeMaTun4eckoro
aHanusa u
MoZennpoBaHus,
TEOPETUYECKOIO U
aKcnepvMeHTaneHor
0 uccregoBaHus

3HATb. OCHOBHbI€ 3aKOHOB €CTeCTBEHHOHAaYy4HbIX
ONCUUNIINH B ﬂpOCbeCCMOHaﬂbHOVI OeATeNbHOCTH,
NnpuMeHeHunA mMeToaoB mMaTemMaTmn4ecKkoro
aHanmsa n mMmoaennpoBaHuA, TeopeTnyeckoro un
SKCnepmmMmeHTanbHOro mnccriegoBaHud, npuHUMnbI

COBPEMEHHbIX MeToa0B nccnenoBaHus
MEXaHUYECKUX  CUCTEM, WX  [JOCTOMHCTBa,
He[oCTaTKM U OrpaHNYeHUst;

yMeTb: OCYLLEeCTBNATb nouck Hay4HOM

nHOPMAaLIMK, OLIeHNBaTb €€ J0CTOBEPHOCTb;

BllageTb: HaBblkaMW WUCMOJIb3OBAHNA OCHOBHbIX
3aKOHOB eCTeCTBEHHOHAy4HbIX AucuunnmiMH B
ﬂpO(*)eCCMOHaﬂbHOVI neATeNbHOCTU, NPpUMEHEeHNA
MeToaoB mMaTemMaTn4ecKkoro aHanumasa n
mMoaennpoBaHuA, TEOPETNYECKOIro n
JKCNepnmMeHTasibHOro nccregoBaHuA

12. O6bem gucuMnNNnHbI B 3a4€THbIX eAuHMLax/vyac. (8 coomseemcmeuu ¢ y4ebHbIM ri1aHoM)
- 6/216

dopma NpoMeXXYyTOHYHOM aTTecTauum 3a4€T/3Kk3aMeH




13. TpyRoémKocTb No Buaam y4yebHon paboTbl

TpynoémkocTb
Bupg yyebHor paboTbl Bcero [No cemecTtpam
2-01 cemecTp
AyOuTOpHbIE 3aHATUA 128 128
nekyum 32 32
B TOM YuUChe: npakTuyeckune 32 32
nabopaTtopHbie 64 64
CamocTtosTenbHasi paborta 52 52
B TOM umncne: kypcoBasi pabota (npoekT) - -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(3Kk3ameH — __yac.)
Utoro: 216 216

13.1. CopepxaHue AUCLUUNIUHbI

Peanusauus
pasgena
OncumMnnuH
Ne HanmeHoBaHue pa3gena bl C
CopaepxaHve pasgena gUCLMNInHbI
n/n ANCUUNNNHBI NMOMOLLIbIO
OHnamH-
Kypca,
QYMK*
1. Nlekuum
1.1 | OcHosbl TepmoguHamukn | 1. lNMpegmeT n 3agaym Kypca MONEKynapHon ouanku. Kypc obuien
AKCMOMbI TEPMOAMHAMUKM. bunsmkm -
2. TepmognHammdeckue npoueccol, pabota. MNMepsoe Monekynsap
Ha4ano TepMOANHAMUKM. Haga dursmka
3. TennoémkocTb. MNonuTponunyeckue npoLeccol. TeyeHne (edu.vsu.ru)
rasa, CKOpocCTb 3BYyKa B rase.
4. BTopoe Ha4vano TepmoguHamukn. Teopema KapHo,
TepMoanHaMmnyeckas Lkana TemnepaTtyp. HTPoOnus u
HepaBeHcTBO Knaysuyca.
5. MeTtog uuknos. TepmoanHamuyeckme noTeHumarnbl,
COOTHoLWeHus Makcsenna.
1.2 | OcHoBbl cTaTUCTMYeckor | 6. CTaTUCTUYECKOEe ONUcCaHUe CUCTEM MHOIMX YacTuL.
MEXaHM1Kn OCHOBHbIE MOHATUSI TEOPUN BEPOATHOCTEN.
7. KuHeTnuyeckasa tTeopusa ngeansHoro rasa. Knaccuyeckas
Teopus TEMNOEMKOCTMU.
8. PacnpegeneHusa MakcBenna no CKopocTsaMm.
9. PacnpegeneHnune bonbumaHa. bBapomeTtpunyeckas
dopmyna, atmocdepbl NnaHeT.
10. CtaTtucTnU4ecknin cMmbicn BTOPOro Havyana
TepMoanHaMunkn n aHTponuda. dopmyna bonbumaHa ons
HTpONUMU.
Konnoksuym 1.
1.3 | ABneHuns nepeHoca 11. CTONKHOBEHMSA MONeKyn, AnuHa ceobogHoro npobera.
12. AABneHuns nepeHoca: anddysus, BA3KOCTb,
TEennonpoBOAHOCTb.
13. YnbTpapaspexeHHble rasbl 1 BaKyyM.
1.4 CocT0o51HMS BelllecTBa 14. PeanbHble rasbl. Mogenb rasza BaH gep Baanbca.



https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396
https://edu.vsu.ru/enrol/index.php?id=4396

15. M3oTepmbl rasa Ban gep Baanbca, npaBuna
Makcsenna.

16. XKngkocTtun, NOBEPXHOCTHbIE ABMNEHUS.

17. KanunnspHble siBneHus, oopmyna Jlannaca.
18. XXngkune kpuctannel. TBEpable Tena.

15

dasoBble NpeBpaLleHnst

19. ®aasbl BelecTBa. PasoBble nepexodbl 1-ro n 2-ro poaa.
[Ounarpammbl cocTosaHus. YpaBHeHne KnanenpoHa-
Knaysauyca.

20. HacblweHHbI nap. Kunenune, TpONHbIE TOYKM.

21. MeTacTtabunbHble COCTOSAHUS. YCrnoBMe paBHOBECUS

das.

1.6

PacTtBopbl, cmecu

22. PacTtBopbl, knaccudukaumnsa pacTBOpoB.
23. Ocmoc. KonnovaHble CMCTEMBI.
24. narpammbl COCTOSAHUSA BUHAPHBIX CMECEN.

2. MpakTuyeckune 3aHaTusa

2.1

TepmognHamuka

1. Mpouecchl ¢ ngeansHLIM ra3om.

2. YpaBHeHUe COCTOSHWNS uaeanbHOro rasa. 3akoH
[anbToHa.

3. TennoéMKocCTb.

4. KpyroBble npoLecchl.

5. OHTpONUS

Kypc obuien
@VISI/IKVI -

Monekynsap
Has dusmka

2.2

MonekynsapHo-
KMHeTU4Yeckas Teopust

6. KuneTtuuyeckast Mogenb naeansHoro rasa.
7. PacnpegeneHnsa Makcsenna.
8. PacnpepneneHue bonbumaHa, 6apomeTpuyeckast

dopmyna.

2.3

ABneHns nepeHoca

9. CTONKHOBEHWSI MOMEKYN B rase.
10. BaskocTb.
11. TennonpoBOJHOCTb.

2.4

CocTosiHMA BellecTBa

12. lMpouecchl ¢ rasom BaH gep Baanbca

13. BHyTpeHHsis aHeprus n aHTponus rasa Bax gep
Baanbca

14. [TOBEPXHOCTHOE HaTSXKEHME

2.5

dasoBble NpeBpaLleHns

15. lNMpouecchl ¢ HacbIWEHHbIM NapoMm
16. TennoTbl NNaBneHnsi, napoodpasoBaHnst

3. llabopaTopHble 3aHATUSA

3.1.

BBogHoe 3aHATHE.

MpaBuna TexHVKM 6e30nacHOCTU NPY BbINOMHEHNM
nabopaTopHbIX paboT Mo MoMneKynspHoi duranke

Kypc obuien
bumankm -

Monekynsp
Hasa dusunka

3.2

JTabopatopHas paborta 1

V|3y‘-IeHV|e 3aKOHa HOpMallbHOro pacnpegerieHunda

3.3.

JlabopaTtopHas pabota 2

EpoyHOBCKOG AOBXEeHNne B XUOKOCTU

3.4

JlabopaTopHas pabota 3

OnpepgeneHve cpefdHei OnvHbl nNpoGera Monekyn
Bo3ayxa

3.5

JlabopaTopHas pabota 4

MN3yyeHne 3aBUCUMOCTM KO3 PULIMEHTE BA3KOCTU OT
Temnepatypsbl Ha BuckoaumeTpe OcTBanbia

3.6

JlabopaTopHas pabota 5

OnpegeneHne koaddurumneHTa BHYTPEHHETO
TpeHms metogom Crtokca

3.7

JlabopaTopHas pabota 6

Onpegenenne koadduumeHTa BHYTPEHHEro TpeHus
pOTauMOHHOIro BUCKO3MMETpPa

3.8

JlabopaTopHas pabota 7

OnpegeneHne OTHOLIEHMIN TEnnoOéMKOCTEN ra3oB
metogom KnemaHa n [esopma

3.9

JlabopaTopHas pabota 8

OnpepeneHune KoaurLumeHTa NOBEPXHOCTHOIO HATAXKEHNS
METOAO0M KOMMEHCAaLUUn pas3HOCTU AaBEHUN

3.10

JlabopatopHas pabota 9

OnpepeneHune kKoaurumeHTa NOBEPXHOCTHOIO
HaTAXeHna )KVI,D,KOCTGVI Nno MeToAay OTpbiBa KojibLa

3.11

JlabopaTopHas paboTta
10

M3y4eHne 3aBMCUMOCTN KO3 PULMEHTA NOBEPXHOCTHOO
HaTsXeHus OoT TemnepaTypbl MeTogoM KaHTopa-
PebuHgepa

3.12

JlabopaTopHas paboTa
11

OnpepgeneHune koaddurumeHTa 06BLEMHOIO pacluMpeHns

KNOKOCTEN
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13.2. Tembl (pasgenbl) OUCUUNIIMHBI U BUAbBI 3aHATUI

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosATenbHas
n/n | (pasgena) gucumnnuHbl | flekuun MpakTnyeckue | JlabopaTopHbie pa6oTa Bcero
OcHoOBbI TEPMOANHAMUKM 10 12 16 16 54
2 OCHOBbI CTaTUCTUYECKOW 10 12 16 16 54
MEXaHWKK
3 fBneHns nepeHoca 6 6 16 8 36
4 CocTosHMA BellecTBa 2 2 16 4 24
5 da3zoBble NpeBpaLleHus 2 0 0 4 6
6 PacTtBopbl, cmecu 2 0 0 4 6
KoHTponb 36
WToro: 32 32 64 52 216

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmMXCcA No OCBOEHUIO AUCLUMNIIUHDbI:
PaboTa c KOHCNeKTaMu fnekumin, YTeHne nutepaTtypbl NO NpeaMeTy; pelleHne 3agad no Kypcy;
BbINOSIHEHWE W odopmIieHMe nabopaTopHbIX paboT B TeyeHue cemecTpa; MnocTeneHHoe
OCBO€EHMe MaTeMaTU4eckux naketToB (Hanpumep, Maxima v ap.).

CamocToaTenbHas paboTa CTyOeHTOB B TeYeHWe ceMecTpa BKNYaeT cnegyowime
dopmbl paboTbl M BUAbI KOHTPOMS:

e NOArOTOBKA K MPAKTUYECKNM 3aHATUAM;

npyv MOArOTOBKE K MPAKTUYECKUM 3aHATUSM Heobxoaumo npopaboTaTb TeopeTuveckme
BOMPOCHI 3aHATUSA C WUCMONb30BaHMEM MaTepuana nekuun M pekoMeHOyeMon nuTepaTypbl,
nogpobHo pasobpaTb NpuUMEpPbl pelleHns 3agad, pasobpaHHbIX Ha NeKumsX, BbINONMHUTL
AOMallHMe 3a4aHns No JaHHOW TeMme;

e NOArOTOBKA K KONNOKBUYMY NO NIEKLMOHHOMY KYPCY;

npyv MOArOTOBKE K KOMSOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoaumo npopaboTatb
TeopeTudeckne BOMPOCbI OAHHOMO MOAYNA C WUCNOMb30oBaHMEM MaTepuana nekumn wu
pekoMeHayeEMON nuTepaTtypbl, NOAPOOGHO pasobpaTb nNpuMepbl, pa3obpaHHble Ha neKuusXx,
BbINOSTHUTb AOMALUHWE 3a4aHus MO 4aHHOMY MOLYIO;

lMokaszaTtenem ycnewHom Tekywen paboTbl CTygeHTa SBMASETCA eXeHedenbHoe
BbIMOSTHEHME  3adaHMA  Ha  MNpakTMYecknx  3aHaTuax.  MeTogudeckoe  obecnedeHne
CaMOCTOATENbHOM PaboTbl CTYAEHTOB MO KypCy BKMOYaET:
KOHCMEKT NeKuun;
OCHOBHYIO nuTeparypy;
AONONHUTENbBHYO NUTEPATYpPY;
yyebHoO-MeToau4Yeckoe obecneyeHre Ans caMoCcToAaTenbHon paboTbl.

15. lNepeyeHb OCHOBHOM U [OOMOJSIHUTENLHOW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) oCHOBHas nutepaTypa:

Ne n/n McToYHMK
CuByxuH, Omutpun Bacunbesmy. O6wmn kypc dwusmkm : yvyebHoe nocobue ans ctyd. us.
1 cneumnanbHocTen By3oB : B 5 T. / O.B.CuByxuH .— M. : duamarnut. T. 2: TepmoguHamuka u

MornekynsipHasa dunsnka .— M3a. 5-e, ncnp. — 2014 .— 543 c. : un. — VimeH. ykaas., npegm. ykas. : ¢.529-
537 .— ISBN 5-9221-0601-5.

lMapwakos, AnekcaHOp Hukonaesu4. ®usnka B KHOYEBbLIX 3adayax. TennoBble SBMNEHUS U
2 MonekynsipHasi puauka : [yuebHoe nocobue] / A.H. Mapwakos .— JonronpyaHein : sgatensckun [Jom
"UnTtennekt", 2018 .— 223, [1] c. : un. — bubnuorp. B koHue KH. — ISBN 978-5-91559-243-7.

0) gononHuTenbHasa nuTeparypa:



Ne n/n McTouHUK

Wpopos, Nropb EBreHbeBny. dusmka makpocuctem. OCHOBHbIE 3aKOHbI : [y4ebHoe nocobue Ans By30B]
/. E. Upopos .— 3-e u3g., ctep. — M. : BUHOM. JlabopaTtopus 3HaHumn, 2006 .— 207 c.

Casenbes, Vropb Bnagumumposud. Kypc obien dpusunkm : yaebHoe nocobue ans crtyd. By3os, oby4. no
TexH. (550000) n TexHon. (650000) HanpaBneHuam : B 3 T./ N.B. CaBenbeB .— W3g. 4-e, ctep. — CI16. :
Jlanb, 2005- .— ISBN 5-8114-0629-0.

4 T.1: MexaHuka. MonekynspHas ¢gusuka .— 2005 .— 432 c. : un .— (Knaccuveckasi yyebHasi
numepamypa o gu3suke / pedcos.: XX.U. Angpepoe (nped.) [u dp.]) (YuebHuku Orisi 8y308.
CnieuuanbHas numepamypa) .— lNapan. mum. 5. aHen. — [Npedm. ykas.: 429-432 .— ISBN 5-8114-
0630-4.

deriHMaH, P. ®enHmaHoBckme nekumm no guauke : B 9 Boin. : MNep. ¢ aHrn. / P. ®enHmaH, P. JleToH,
M. CaHgac ; lMoa pea. A.A. CmopoguHckoro .— M. : Sautopuan YPCC, 2004- .— ISBN 5-354-00698-8.
[Bein. 4]: Kunemuka. Tennoma. 38yk / lep. ¢ aHen. A.B. Egppemosa u [0p.] .— 4- e u3d.,
ucnpasneHHoe .— 2004 .— 259,[1] c. : un. — (MonHbil Kypc obwel ¢pusuku) .— ISBN 5-354-00702-X
KukouH, Abpam KoHcTtaHTuHOBMY. MonekynapHasa ¢usuka : [yuebHoe nocobue gns cTyd. BY3OB,
obyuvaroLwmxca no ¢us., TexXH. U nea. HanpasneHuam u cneumansHocTaMm] / A.K. KnkouH, N.K. KukonH
6 .— WN3pn. 4-e, ctep. — CI16. ; M. ; KpacHogap : JlaHb, 2008 .— 480 c. : un .— (Knaccuuyeckasa yyebHas
nutepatypa no gusnke / peacos.: XX.U. Andepos (npea.) v ap.]) (YuebHukn ana sy3os. CneunanbHas
nutepatypa) .— lNapan. Tut. n. aHrn. — MNpegm. ykas.: ¢.479-480 .— ISBN 978-5-8114-0737-8.
MateeeB, Anekcen Hukonaesumy. MonekynsapHas dusmka : ydebHoe nocobue / A.H. MateseeB .— U3,
4-e, ctep. — CI16. [n gp.] : JlaHb, 2010 .— 364 c. : nn. — (Y4ebHuku anga By3oB. CrneynansHas

7 nutepatypa) (Knaccuueckas yyebHas nutepatypa no cdusuke / peq. coet : XK.N.Andepos (npeg.) [n
ap.]) (Ny4ywwme knaccudeckne y4ebumkn) .— Mapan. TMT. n. aHrn. — MNpegm. ykaas.: ¢.358-360 .— ISBN
978-5-8114-1007-1.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTesnbHble pecypchbl (0duumnanbHbie pecypchbl
UHTEpHET)™:

Ne n/n Pecypc

1 OnekTpoHHas BubnuoTteka BI'Y https://lib.vsu.ru

2 OneKTpoHHbIN yHuBepcuTeT BIY https://edu.vsu.ru

16. lMepe4yeHb y4yebOHO-MeTOAMYECKOrOo obecnevyeHus ANnsi CaMOCTOATeNIbHOW PaboThbi
(y4e6HO-Memoduyeckue pekomeHOayuu, nocobusi, 3a0a4yHuUKu, Memoou4yecKue yKa3aHusl
Mo 8bINOJIHeHUI NpakmMu4ecKkux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n McToYHMK

Wpopos, Uropb EBreHbeBny. 3agaym no obuuen gumsmke : y4ebHoe nocobue ansa sy3os / U. E. Mpogos

1 .— 6-e naa., ctep. — M. : BMHOM.NNabopaTtopus 3HaHuin, 2006 .— 431 ¢
MwupoHoBa, ManvHa AnekcaHgpoBHa. MonekynsipHas dusmka u TepMogMHaMuka B Bonpocax v

> 3agavax : [yuebHoe nocobue ans cTyg. By3os, 0bydy. no cneunanbHocty BIMO 010701 - "dusnka" n no
HanpasneHuto nogrot. BMO 010700 - "®uanka"] / I'.A. MupoHoea, H.H. bpaHat, A.M. Caneuknin .—
CankT-lNeTepbypr ; Mockea ; KpacHogap : laHb, 2012 .— 474 c.

3 BynkuH, MeTp Cepreesund. O6wmn pmanyecknii npakTnukym. MonekynapHas gpuauka : YyebHoe nocobue

/ 1N.C. BynkuH, N.W. NMonosa .— M. : 3g-Bo Mock. yH-Ta, 1988 .— 215 c.

Benoronosues, .M. llabopaTopHbIn npakTukym Mo Kypcy "®usuka". Pasgen "Ontuka n monekynspHas
4 dwmsmka" / I.N. Benoronosues, B.W. KywTaH ; OBGHUH. MH-T aTOM. 3HepreTukn. dPus.-aHepreT. hak. —
OOGHMHCK, 1992 .— 56 c.

17. OOpasoBaTesfibHbleé TEXHOJNIONMU, MUCNONMb3yeMble NpU peanusauum Yy4ebHoOWM
ANCLUMNSINHBI, BKIOYas AUCTaHUMOHHble oOOpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4vyeHue (J0), cmewaHHOe 06y4eHue):

Ona peanusaumm y4eBGHOM OUCUMNAMHBI  UCMOMb3YKTCA crneaylwme MHEPOPMaLMOHHBIE
TEXHOJSIOMMMK: 3MEMEHTLI NporpamMmmMmpoBaHna (ansa obpaboTkn pes3ynbTaToOB 3KCMEPMMEHTOB B
nabopatopHbix paboTax), paboTa C 9NEKTPOHHbIMM pecypcamMu Ha noptanax www.edu.vsu.ru
(nekuun Ha obpasoBaTtenbHbIX MnatgopmMax, BblKNadblBaHWE SNEKTPOHHbIX BapuUaHTOB



https://lib.vsu.ru/
https://edu.vsu.ru/
http://www.edu.vsu.ru/

3a[a4YHUNKOB, Y4ebBHbIX NOCOOMI Ha NMYHBIX CTpaHUUAX npenogasaTtenien B obpasoBaTenbHOM
noptane), www.lib.vsu.ru (pabota c anekTpoHHOW 6a3on AaHHbIX 6ubnuotekn BIY);
ncnonb3oBaHMe B NOArOTOBKE MaTepuanoB Nekuun n B paboTe CO CTygeHTamu pasnmnyHbIX
nporpamMMHbIX MaTeMaTUYECKUX MPOAYKTOB, TakmMx kak Maxima u gp.

18. MaTepnanbHO-TeXHUYECKOE obecneyeHme AUCLUUNIINHDI:

INlekumoHHasa ayguTopus, JOCKa MenoBast v MapkepHas 1 wr., CTonbl, CTyNba B
HeobxoaMMOM KOonnyecTBe.

JTaBopaTtopHble paboTbl N0 MONEKYNAPHOM on3nke NPOBOAATCS B flabopaTopun kadeapsl
obwen pmsnkn Ne145 (r. BopoHex, YHMBepcuTeTckasa nnowaab, 4.1). JlabopaTtopHbie
NpoBOASATCS B rpynne no noarpynnam ao 15 yenosek. JlabopaTtopusi ocHalleHa Heob6XoaANMbIM
KonuyecTBoM paboymx mecT (28 cTonos, U3 HUX CTON ANg npenogasaTtens, cTon Ansg
nabopaHTa, 4 ctona 6e3 obopyaoBaHus, 22 ctona ¢ obopyaoBaHNMeEM ANSA BbINONIHEHNS
nabopaTtopHbIX paboT no kypcam «MonekynapHas dusunka», 45 CTynbeB), KOMMbLIOTEPOM 4115
06paboTKn pe3ynbTaToB BblYMCIIEHUA, KOMMMEKTAaMM ANS BbiNOSHEHNA nabopaTopHbIX paborT:

- yCTaHOBKa ANis onpeaeneHns annHol cBoboaHoro npobera monekyn sosayxa (2 wr.);

- BuckosmmeTp OcTtBanbAaa;

- yCTaHOBKa Ang onpeaeneHns koadduumeHTa BHyTPeHHero TpeHms metogom CTokcea;

- POTAUMOHHbBIN BUCKO3UMETP;

- yCTaHOBKa Ang onpeaeneHns noBepXHOCTHOIO HaTSXXEHUS BOAbI;

- YCTaHOBKa Ang onpeaeneHns 3aBUCMMOCTU NOBEPXHOCTHOrO HaTsKeHUs BOAbI OT
TemnepaTtypbl (2 WT.);

- yCTaHOBKa AS1s onpeaeneHuns KoaduumneHT 00 bEMHOIO paclUMPEHNS XULOKOCTEN;

- YCTaHOBKa Ang onpeaeneHns CKOpoCTn 3ByKa MHTepdepeHUNOHHbIM METOAOM,;

- TKO ansa nab6. «Monekyn.pu3a. u tTepmogmHam.»: ®MT1-1, dMT1-3, OIT1-6, Or1T1-8,
®rT1-10, ®rT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 1 konoHkamu
(1 wr.).
Ayauntopua ana camocTtodaTenbHon paboTbl cTyaeHToB Kadenpbl obwen dusmkm Ne134 (r.
BopoHex, YHuBepcuteTckasa nnowagp, 4.1). Komnstotepbl DELL — 4 wr., MNogkntoyeHne K cetn
NHTepHeT n ¢ obecnevyeHnem [OCTyna K 9MNEKTPOHHOM WMH(OPMaLMOHHO-0O6pasoBaTenbHOM
cpege BI'Y; Microsoft Windows 7, gorosop 3010-15/207-19 o1 30.04.2019.

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLeNn U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHMs obydallwmMmuca ydeGHOro MaTepuana onpegensercs
coaepaHMeM crieayoLmx pa3aenos AUCLUUNIUHBIL:

HavnmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena QUCUUMIvHBI OOCTMXKEHNSA OueHouyHble cpeacTBa
n/n umsa(m)
(moayns) KOMMeTeHUmMmn
OllK-1.1, OMK-
OcHosBbl MpakTnyeckue 3anatua 1-5.
1 OrK-1, 1.2, OlK-1.3, . o
TEPMOANHAMUKMN OTyéT no nabopaTtopHown pabote 7,11
2 CTaTUCTUYECKOMN ’ 1.2, OlK-1.3, P P ’
Konnoksuym 1.
MEXaHWKN ; y
OtyéT no nabopaTtopHon paboTe 1-5.
OrK-1 OfK-1.1, OTIK- Bon;l)_loe:abllqkm:aech:l; r?gl;gggp:{c};omy
3 #ABneHnst nepeHoca ’ 1.2, OlK-1.3,
NpaKkTUKymy.
OT4éT1 no nabopaTtopHown pabote 1-5.



http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/

HanmeHoBaHue

UHamnkaTop(bl)

Ne KomneTteH
/n pasgena ucuunivHbl wsi(v) OOCTMXKEHNSA OueHouYHbIe cpeacTBa
(mogyns) H KOMMNeTEeHL MM

Orl1K-1.1, OlK-

4 CocTosiHMSA BellecTBa Oonk-1, 1.2, OlK-1.3, .I._lpaKT”quKme SaHATIA 12-14.

OT4éT no nabopaTopHou paboTe 8-11.

Orl1K-1.1, OlK-

5 da3oBble NpeBpaLleHus OrnK-1 1.2, OlK-1.3, MNpakTnyeckme 3aHsatms 15-16.

Tekywas atrectaunsa dpopma KOHTPONa — 3a4€T

MepeyeHb BONPOCOB

MpomexyToyHas hopmMa KOHTPOsis — 3K3aMeH

Komnnekr KUM




20. TunoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OLueHUBaHUsA

20.1. TeKywWwuin KOHTPOSIb ycNneBaeMocTu

KoHTponb ycneBaeMoCTM NO OUCLMMNIIMHE OCYLLECTBISIETCA C MOMOLLLIO Creayowmnx
OLIEHOYHbIX CPEeaCTB:

KoHTponbHbIe paboTbl:

KoHTponbHasa padtota Ne 1.

BapwuaHT 1.

3agaHve 1. A30T nepBoHavanbHO 3aHMMan ob6vém 1 n npu gasneHun 100 klMa. 3atem ero
agmabaTtmyeckn cxanum M M30XOPHO OXNaauvnu A0 HavanbHOW TemnepaTypbl, a ero AaBneHue
ctano 200 klMa. OnpegennTte paboTy, COBEPLUEHHYIO HAA ra3oM, U OTAAHHOE ra3oM KOSIM4ecTBO
TEeNnnoThbI.

3aganue 2. Boiumcnute K.M.[. yukna, coctosuwero n3 nsobapHoro, agnabaTHoro u
N30TEPMUNYECKOro NPOLECCOB, €CNK B pe3ynbTate n3ob6apHOro npouecca ra3 HarpeBaeTcs oT T4
=300 K oo T, =600 K.

3agaHuve 3. Hantn nsameHeHne aHTpPONUKM Npu cneayroLwmx npoueccax: a) npy HarpesaHun 100 r
Boabl oT 0°C go 100° C v nocneayolleM npesBpalleHun Boabl B Nap Toi e TemnepaTtypbl; 6)
npun naotepmmnyeckom pacwmpenum 10 r kncnopoaa ot o6vEma 25 n go o6véma 100 n.
3agaHue 4. NnoTHoCTb cMecn a3oTa u Bogopoaa npu Temnepartype t = 470° C 1 gaBneHuu

P =2 -10°Na paeHa 0,3 r/n. HanTtn koHUeHTpauun Monekyn asoTa (n,) n Bogopoaa (n;) B CMecHu.

BapwuaHT 2.

3aganue 1. N'enun maccon 16 r, Haxoaawwmncsa npu temnepatype 300 K, cHavana
N30TEPMUNYECKN pacLLUMPSETCS, B pe3yrnbTaTe Yero ero AaBreHne NoHWXaeTcsa B Tpy pasa.
3artem ras agnabatnyeckun cxxmmaeTcs 4O NepBoHayanbHoro aasnexHus. Onpegenute pabory,
COBEPLLEHHYIO ra3oM, 1 NosTly4EHHOE ra3oM KONIMYECTBO TEMSOThI.

3agaHve 2. igeanbHbin ByxaToOMHbIV ra3 B konndecTtse v = 0,001 kmonb coBepLiaeT LuKIT,
COCTOSALMN M3 ABYX M30X0p M ABYX M306ap. HanmeHbwnm o6€m rasa 10 n, HambdonbLumi — 20
N, HaumeHbllee aasnexHne 2,46 - 10° Ma, Hanbonblee — 4,1 - 10° NMa. HayepTuTb rpadumk
yukna. OnpegenuTb TeMNepaTypbl raza ons xapakTepHbix Touek uukna u ero K. 3agaxve 3.
HaliTn nameHeHme aHTponNuM Npu crneayrLmx npoueccax: a) npu npespaLLieHmmn 1 Kr Boabl Npu
0° C B nap npwu 100° C; 6) npu npespatueHun 30 r nbaa B nap npu 100° C, ecnu HayanbHas
TemnepaTypa nbga —40° C.

3agaHue 4. B 6annoHe EMKocTbio 2 om® cogepxutcs cmecb azota N2 n okucu asota NO.
Onpegenntb Maccy OKUcK a3oTa, ecrnm macca cmecu paBsHa 14 r, Temnepartypa 300 K n
nasnexHuve 0,6 - 106 Ma.

KoHTponbHag patota Ne 2

BapwuaHrT 1.

3agaHue 1. CkonbKo MOMeKyn a3oTa HaxoauTcs B cocyge o6beémom B 1 1, ecnu Temnepartypa
asota 27°C, a naBneHue pasHo 1076 mm pT cT.?

3agaHve 2. Bblumcnutb CpeHio KBaapaTUYHYHO CKOPOCTb TEMNSIOBOrO ABWXKEHWUS MOJIEKYI
Bogopoaa npu 0°C.

3agaHue 3. Bocemb rpammoB kucropoga 3aHumaroT o6ém V = 560 n. Onpegenutb

AaBfeHue 3Toro rasa B ToM e o6beéme npu temnepatype T = 820 K.

3apgaHuve 4. Hantu cpegHee Yncno CTONKHOBEHUIN B 1 C MOMEKY HEKOTOPOrO rasa, ecrnu
cpeaHsis onvHa ceoboaHoro npobera Monekyn npu aTUX YCrnoBusax paBHa 5 MKM, a cpefHsas
KBagpaTuyHasa CKOpoCTb ero monekyn pasHa 500 m/c.



BapwuaHT 2.

3agaHue 1. Ckonbko MOMEKyn HaxXoAUTCa B O4HOM rpaMme BoAbl?

3agaHuve 2. BbluncnuTb CpeaHo KBaapaTUyHYH CKOPOCTb TEMSIOBOIO ABMXXEHMSI MOSEKYN a3oTa
npu 0°C.

3apgaHue 3. B cocyae Haxoantca cmecb my = 7,0 rasota u m, = 11 r yrnekucnoro rasa

npu temnepatype T = 290 K n gasnexHun P, = 1,0 atM. Hantn nnoTHOCTb aTOM CcMecu, cHnTas
rasbl naeanbHbIMN.

3agaHve 4. Hantn cpegHioto gnnHy csobogHoro npobera Monekyn asota npu temneparype
290 K v pasneHuun 10 kla.

BapuaHT 3.

3agaHue 1. CKonbKO MOMEKyN HAaXOAMTCHA B O4HOM KyBn4yeckoM caHTUMeTpe BO3ayxa npu
HOpManbHOM AaBneHun u Temnepatype 0°C?

3agaHve 2. Bblumcnutb CpeHio KBaApaTUYHYHO CKOPOCTb TEmnsioBOrO ABWXKEHWUS MOSEKYI
kucnopopaa npwu 0°C.

3agaHue 3. TpebyeTcs HanTN KoadpuUMeHT anddy3nm Bogopoaa npy HopMarsbHbIX
YCIOBUSIX, eCnn cpeaHasa anvHa csoboaHoro npobera monekyn npu aTnx ycrosusix pasHa 0,16
MKM.

3agaHve 4. Hantn koadppmumneHT TennonpoBOAHOCTM BO3ayxa npu Temnepatype 283 K un
nasneduun 0,1 MMNa. OuameTp Monekynbl Bo3gyxa NpuUHATL paBHbIM 0,3 HM.

BapwuaHrT 4.

3agaHuve 1. CKonbko MOSMEeKyn HaxoanTCs B O4HOM rpaMmme Bofbl?

3agaHue 2. BeluncnvTb CpeaHo KBaapaTUYHYH CKOPOCTb TEMSIOBOIO ABMXEHWSI MOSEKYN a3oTa
npu 0°C.

3agaHue 3. B cocyne Haxogntca cmecb my =7, 0 rasota u m, = 11 r yrnekucnoro rasa

npu temnepatype T = 290 K n gasneHuun Po = 1, 0 atm. HanTh nnoTHOCTb 9TOM CMecn, cumtas
rasbl ngeanbHbIMU.

3aganue 4. Hantu koagdmumneHT TennonpoBoAHOCTN BO4OPOAA, ECINN U3BECTHO, YTO
KO9(PPULMEHT BHYTPEHHENO TPEHNA ONA HEro Npu 3TUX ycnosusx paseH 8,6 mkllac.

Kputepum oueHku:

OueHka «OTNUYHO» BbICTaBNSETCA CTyOeHTy, eCnim OH BEepHO pewunn BCe 3afadun, ykasaB U
NOACHUMB peLleEHNA C NOMOLLBbK COOTBETCTBYHOLLNX 3aKOHOB U 3aBICMMOCTEWN.

OueHKa «X0opoLlo» BbICTABMSAETCS CTYAEHTY, €CNN OH BEPHO peLuMn Bce 3a4auu, HO AONyCTUI
HETOYHOCTU, NIMBO ecrnv OH BEPHO PELUMI U NOSICHUN peLleHne AByX 3adau.

OueHka «yOoBNETBOPUTENbHO» BbICTABNSETCS CTYAEHTY, €Cn OH pelunn 3agadn, HO He
NOSICHWUN peLleHne, Nbo ke ecrnv OH BEPHO peLunn odHy 3ajady C ykasaHuem U NosiCHEHNEM
peLleHus.

OueHKa «HeyIoBNeTBOPUTENbHO» BbICTABNAETCHA CTYAEHTY B Criydae, ecnv HYU OfHa 3ajada He
pelleHa BepHO

Konnoksmnym 1. OcHOBbI TepMOoaANHAMUKN. KnHeTnyeckas TeOopund ra3os.

Cnucok BonpocoB

MpeameT n 3agayvm Kypca MonekynsapHon uankm. AKCMOMbI TEPMOANHAMUKN.
TepmoamHammnyeckme npoueccol, paboTa.

[MepBoOe Ha4yano TepMoOANHAMMUKN.

TennoémkocTb. NonuTponuyeckne npoueccsl.

TeueHwne rasa, CKOpOCTb 3ByKa B rase.

arwnE



BTopoe Hayano TepmoanHamMuKu.

Teopema KapHo, TepmMoanHaMmuyeckas Lwkana temnepartyp.

OHTponusa n HepaseHCTBO Knaysuyca.

. MeToa uunknos.

10. TepmoagnHammnyeckmne noteHyunarnel, COOTHoweHna Makcesenna.

11.CraTtuctmnyeckoe onnucaHne cucteM MHornx Yactuy,. OCHOBHbIE MOHATUSA TEOpPUU
BEPOSATHOCTEN.

12. KuHeTn4yeckas Teopus ngeanbHoro rasa. Knaccuyeckasa tTeopus TeNSIOEMKOCTM.

13.Pacnpegenenuna Makcsesina no CKOpoCTSM.

14. PacnpegeneHve bonbumaHa. bapomeTpuyeckaa gpopmyna, atMmocepb! nriaHeT.

15.10. CTaTMCTMYECKNI CMbICIT BTOPOro Havyana TepMoanHaMukm 1 aHTponus. dopmyna

BonbumaHa ons aHTponuu.

© 00N

Kputepun oLeHKu:

OueHKka «OTNMYHOY: AaHbl MNONHble, pa3BEPHYTbIe OTBETHI Ha YETbIpe BOMpOCca KOSNOKBUYMA.
OTBeTbl A0MKHbI OTNNYATLCS NOrMYECKOM NOCNeA0BaTENbHOCTLIO, YETKOCTbIO, YMEHUEM
AenaTb BblBoAbl. OTBET CTPYKTYpMpoBaH. [JonyckaloTcs He3HaYnTeNbHbIe HeAO4EThI CO
CTOPOHbI 0Byy4atoLLIerocsi, UCnpaBrneHHbIe UM B NPoLIECCe0TBETA.

OueHka «Xopouwo»: aaH NOJSTHbIN aprMeHTMpOBaHHbIVI OTBET Ha Tpwu BOMNpoCca KOJIITOKBUYMa,
npun oTBeTe Ha 0aunH BOMNpPoC MMETCA CyLLleCTBEHHbIE HEOOYETHI. BO3MO)KHbIHeKOTOpre
ynyweHuna B oTBeTax, 0O4HaKO B LeJyIOM coepXaHne BOnpoca pacKpbITO MOJIHO.

OueHKa «yaoBneTBOPUTENBHOY: AaHbl HEMOIHbIE OTBETLI HA BOMPOCH! KOMMOKBUYMa, NGO
AaH OTBEeT NULLb Ha ABa Bonpoca 13 YeTblpéx. Cnabo apryMeHTUPOBaHHbIN OTBET,
CBUOETENbCTBYOLWMIA 06 aneMeHTapHbIX 3HAHMAX NO AUCLUMUMIIMHE.

OueHka «HeyooBNEeTBOPUTENIBHO»: OTMEYEHO HE3HAHME N HEMOHVMaHWNE NOCTaBMNEHHbIX
BOMPOCOB, criabble 0TBETbI HA BONPOCHI M3 NPeAoCcTaBneHHbIX obyyatowemycs. OTcyTcTBME
aprymeHTauum npu oTeeTe.

NabopaTopHble paboTbl
lMepeyeHb nabopaTopHbIX paboT
(11 nabopaTtopHbIX paboT)

JTabopaTopHas paboTta 1. MI3ydeHne 3akoHa HOpMarnbHOro pacnpeneneHus.

JTabopaTopHas paboTta 2. BpoyHOBCKOe ABUXEHME B XKNOKOCTU.

JTabopaTopHas paboTta 3. OnpeageneHne cpegHen anvHbl npobera Monekyn Bo3ayxa.
JTabopaTopHas paboTa 4. N3yyeHne 3aBUCMMOCTU KOI(pprLneHTa BA3KOCTU OT TemMmnepaTtypsbl
Ha BuckosmmeTpe OcTBanbaa.

JTabopaTtopHaa pabota 5. OnpegeneHve KoIPULMEHTA BHYTPEHHErO TPEHUS MeToLoM
CTokca.

JTabopaTopHasa paboTta 6. OnpegeneHne koaduuneHTa BHYTPEHHENO TPEHUA POTALMOHHOMO
BMCKO3MMeETpA.

INabopaTtopHas paboTa 7. OnpeaeneHne OTHOLLEHUSA TENNOEMKOCTEN ra3os no cnocody Knemana
n [desopma.

JTabopaTtopHas paboTta 8. OnpegeneHune koaddmuneHTa NOBEPXHOCTHOINO HaATSXKEHUS METOAOM
KOMMeHcauum pasHoOCTU JaBneHNN.

JTabopatopHas pabota 9. OnpegeneHve KoapdpUUMEHTA NOBEPXHOCTHOIO HaTAKEHUS
XNOKOCTEN NO METOAY OTPbIBaA KOMbLA.



NaBbopatopHas pabota 10. M3yuyeHune 3aBMCcMMOCTU KO3PPULMEHTA NOBEPXHOCTHOIO HATSXKEHUSA
oT TemnepaTypbl MeTogoM KaHTopa- Pebungepa.
NTabopaTtopHas pabota 11. Onpeoenenne koadduumeHTa OOBLEMHOIO pacLIMpPeHus
XXNOKOCTEN.

KomnnekTr BonpocoB K paboTamMm 51abopaToOpHOro npakTruKkyma.

JTabopaTopHas pabota Ne 1 M3y4eHne 3akoHa HOpManbHOro pacnpeaeneHuns
e [loHsATME Cny4YanHOro sSBNeHusl, BEpOSTHOCTM CRyYanHOro siBfieHNs, CTaTUCTUYECKOrO
3aKoHa.
e [1Ns Kaknx criydarHbIX BESIMYUH CnpaBeanine HopMarsbHbIM 3aKOH pacnpegeneHna?
e YTO Takoe NrnOTHOCTb BEPOSATHOCTU?
e [ayccoB 3aKOH pacnpeferneHns BepOATHOCTEN CyYanHbIX MOrpeLHOCTEN.
e [loHsTne ancnepcun. Kak npakTu4eckn oueHMBaeTcs AMcnepcns ans KOHEYHOro ymucna
N3MepEHNn?
e JKCMepuMeHTarnbHas nNnpoBepka 3akoHa HOpMarbHOro pacnpegeneHns cryvyanHbiX
NOrpeLLIHOCTEN Ha MexaHn4Yeckon mogenu FanbToHa.
JTabopaTopHas pabota Ne 2 bpoyHOBCKOE OBMXKEHME B XXNOKOCTMU
e B yém 3akntoyaetcs 6poyHOBCKOE ABMXKEHME?
e 3anuwunte ypaBHeHue InHWTenHa-Cmonyxosckoro. OT KakMx napameTpoB 3aBUCUT
ABMKeHne 6poyHOBCKOM YacTuLbI?
e Kak nameHutcsa kaptmHa 6pOyHOBCKOIo ABUXEHUSA NpY yBENNUYEHUN TemnepaTypbl
e Kak nameHutcsa kaptmHa 6pOyHOBCKOIo ABUXEHUS, €CIU BOLHYO 3MYNbCUIO 3aMeHUTb
aMynbCcuen Ha ruuepuHe?
JTabopaTopHas pabota Ne 3 OnpeaeneHue cpegHen anuHbl npobera Monekyn Bosayxa
e CpepaHsas anuHa ceobogHoro npobera Monekyn rasa, OCHOBHas oopMyra, 3aBUCUMOCTb OT
napameTpoB COCTOSIHUS rasa.
e BHyTpeHHee TpeHue B rasax, gopmyrna HbloToHa.
o KoahdpuuMEHT BHYTPEHHENO TPEHUS, ero Pn3nyYecKnin CMbICI1, pasMepHOCTb, 3aBUCUMOCTb
OT NapameTpoB COCTOSIHNA ra3a.
o ®opwmyna lNyasenns.
e YCTPOWMCTBO KanunnspHoOro BUCKO3NMETpPa, Xo4 paboTbl, ocobeHHoCcTM meToaa. ObpaboTka
pe3ynbTaTtoB N3MepPEHUN.
JTabopaTopHas pabota Ne 4 3y4yeHne 3aBUCMMOCTU KOIhPULMEHTa BA3KOCTU OT
TemnepaTypbl Ha Bucko3nmeTpe OcTBanbaia
e MexaHn3m BHYTPEHHEro TPEHUS B XKUAKOCTAX. PUNYECKUI CMbICIT U pa3MEPHOCTb
KOa(hpuumeHTa BHyTPEHHETO TPEHUS.
e TemnepaTypHasa 3aBUCUMOCTb KO3hMLMEHTA BA3KOCTU XXUOKOCTU, OTNNYME €€ OT
aHanorm4yHom 3aBMCMMOCTU A5 Ta30B.
e BuiBoag popmynbl MNyasenns.
e YCTPOWCTBO M NpuHUMN AencTBus BuckosnmeTpa OcTeanbaa, MeToamnka paboTsbl ¢
npudopom.
JTabopaTopHasa paborta Ne 5 OnpeaeneHune koadduruneHTa BHYTPEHHENO TPEHUA METOAO0M
Ctokca
e BHyTpeHHee TpeHue B xumakocTsx. Popmyna HbtoToHa.
e KoadhdurumeHT BHYTPEHHENO TPEHMUS, ero PU3NYECKUIN CMbICI, Pa3MepPHOCTb, 3aBUCUMOCTb
OT TemnepaTypbl XXUOKOCTHU.
e [lageHue wapurka B BA3KOW cpeae, npedesibHasi CKOpoCTb NageHus, BpeMs
YyCTaHOBIEHWS NpeaenbHON CKOPOCTH.
e MeTtog Ctokca, ero o0CO6eHHOCTN.
e Kak obpabaTbiBalOT pe3ynbTaTtbl UBMEPEHUIA, ECIN YCINOBUSA ONbITa HE  BOCMPOM3BOAATCA?
JNlabopatopHas pabota Ne 6 OnpeaeneHne koadpuumeHTa BHYyTPEHHETO TPEHUS POTALMOHHOIO
BMCKO3MMETpa




e Cwuna BHYTPEHHero TpeHus, KOAPPULMEHT BHYTPEHHENO TPEHUS, ero oU3n4eCKnin CMbICrl,
pa3MepHOCTb.

e YCTPOWCTBO POTALMOHHOIO BUCKO3MMETPaA, hN3NYECKME OCHOBBI €r0 paboThl.

e BbiBoa paboyen chopmyna ans onpeaeneHuns KoaddpmumneHTa BA3KOCTH.

JlabopatopHas pabota Ne 7 OnpeaeneHne OTHOLLEHNS TENNOEMKOCTEN ra3oB no crnocoby

KnemaHa v [lesopma

e [lepBoe Ha4yano TepmMoanHaMuUKH.

e TennoemMkocTb rasa. YgenbHasi U MonsipHasi TEMN0eMKOCTH.

e TennoemKkocTV Npu NOCTOSSHHOM AaBfEHMM U NPU NOCTOAHHOM 06beme. CBA3b NX C YNCIIOM
cTeneHen cesoboabl MOneKyn rasa.

¢ BbiBecTn ypaBHeHne Manepa.

e AanabaTHbIi npouecc. YpaBHEHNE 3TOro npouecca B nepemMeHHbix P = V (ypaBHeHMe
MyaccoHa), P - T,V - T . paduk agnabaTsbl.

e Metoa KnemaHa v [lesopma ans onpegenenms otHoweHust Cp/Cy .

JNlabopatopHasa pabota Ne 8 OnpeaeneHne koadpuumeHTa NOBEPXHOCTHOrO HaTSKEHUSA

METOLOM KOMMEeHcaunn pasHoCTu AaBneHnm

e [lpunpoaa cun NoBEPXHOCTHOIO HATAXKEHWS.

e [loBEPXHOCTHOE HAaTSXKEHUE U CBA3AHHbIE C HUM SIBIIEHUS: KanUNNAapHOCTb, CMadnBaHue,
HecMadnBaHue.

e BbiBog hopmynel Jlannaca.

e MeToga onpegenennsa KoaduumneHTa NOBEPXHOCTHOIO HaTSXKEHUS.

e TOYHOCTb 4AHHOro MeToaa.

JTabopaTopHas pabota Ne 9 OnpeaeneHue koadduuneHTa NOBEPXHOCTHOIO HATSXKEHUS

XngkocTten no metToay oTpbiBa KorbLa

e [lpunpoaa cun NoBEPXHOCTHOIO HATSAXKEHWS.

e [loBEpPXHOCTHOE HaTSXKEHNE N CBA3aHHbIE C HAM SIBIEHUS: KanunnsapHOCTb, CMayYnBaHue,
HecMayunBaHue.

e Kakue cunbl 4ENCTBYIOT Ha KOMbLO, HAXo4sLWeecs B KOHTaKTe C NOBEPXHOCTbIO
KMOKOCTN?

e [loyemMy B OTCYTCTBUE BHELLUHUX CUN Kansiv XNOKOCTU NpUHUMatoT bopmy wapa?

e Kak 3aBMCcUT OT TemMnepaTypbl NOBEPXHOCTHOE HaTSXXeHMe Xnakoctn? Kak n noyemy
KO9(PPMLUNEHT NOBEPXHOCTHOIO HATSPKEHUS XXNOKOCTU CTAHOBUTCS PaBHbIM HymO?

JTabopaTopHas pabota Ne 10 M3ydyeHne 3aBUCMMOCTU KOIhPULMEHTA MOBEPXHOCTHOIO

HaTsKeHUs1 OT TemnepaTypbl MeTogoM KaHTopa- PebuHaepa

e TepMoguHamMmnKa NOBEPXHOCTHOIO HATSXKEHUS!.

e 3aBUCMMOCTb KO3(hMLMEHTA NOBEPXHOCTHOIO HATSXKEHNSA OT TeMnepaTypsbl.

e MeTtoa KaHTtopa — PebnHgepa: ocHoBa mMeToAa, ero TOYHOCTb.

JTabopaTopHasa paborta Ne 11 OnpeaeneHue koaddmumneHTa 06 bEMHOIO pacluMpeHns

XUOKOCTEN

e [lpnymHa TENNOBOro paclMpeHns TBEpPAbIX Ten C TOYKM 3PEHUS NX MONEKYNSPHOro
CTPOEHUS.

e  KoadpdUUMEHT NMHENHOIO pacluMpeHusi, ero mUsn4eCcKnin CMbICI1, pa3smMepHOCTb,
3aBUCUMOCTb OT TemnepaTypsbl.

e (CBA3b KO3(PPMUMEHTOB NIMHENHOTO N O6GBEMHOIO pacLUMpeHuns A8 N30TPOMHbIX
KpucTtannos.

e Kakyto u3 BennumH — AL unu L; — cnegyeT namepsaTb TOYHEE, MOYEMY M MPUMEPHO BO
CKONbKO pas?

e [louemy B kayecTBe L, MOXeET ObITb B3ATa AnnMHa L; CTEpXHA, U3MepeHHasi Npu KOMHATHOM
TemnepaTtype?

KpuTtepum oLieHkK- caadva nabopatopHbix paboT




«3a4teHo»: nabopatopHasa paboTa BbinonHeHa. K Hen odopmneH oT4éT. [Npu oTBETE Ha
BOMpOCkI K labopaTtopHon paboTe obyyarowmnca gaét cogepxaTeribHble OTBETbI, KOTOpbIe
OTIMYaOTCA NIOrMYECKOM NOCNeaoBaTENbHOCTLIO, YETKOCTLIO U YMEHMEM AeNnaTb BbIBOAbI.
O6yvatowmmncs AeMOHCTPUPYET 3HaHUA NpuHLUMNa 4ENCTBMSA U YCTPOMUCTBa 060pyaoBaHus, Ha
KOTOPOM BbINOSHANAch nabopaTtopHasa paborta.

«Hes3auteHo»: nabopatopHasa paboTa He BbINOSIHEHA, NMMBO Npu BbINOSTHEHUN PabOoThl HE
odhopmneH OT4ET. B cniyyae BbINonHeHMsA paboTbl M FOTOBOrO OTYETA paboTa He 3a4MTbiBaETCS,
ecnun oby4aroLmincs He cnocobeH pacckasaTtb O METOAMKE BbINOSTHEHUST paboTbl U NPUHLMNE
paboTbl 060pyaoBaHMS.

lNMepeyeHb BONPOCOB K TEKyLleN aTTecTauum (3ayver):

1. Monekynbl U MeXMonekynsipHble B3anmopencTeusi. CTaTUCTUYECKOE OnucaHme CUCTEMbI
MHOMMX YacTtuu,. MaoeanbHbin ras kak npocTtenwast Mogenb CTaTUCTUYECKON CUCTEMBI.

2. TemnepaTtypa Kak Mepa cpeHen KMHETUYECKOM IHepPrnn Mosnekyn. bpoyHoBckoe OBMXeHue.
PacnpegeneHve monekyn no CKOpOCTSAM.

3. YpaBHeHMe cocTosiHMSA naearnbHoro rada. OCHOBHbIE ra3oBble 3aKOHbI.

4. PacnpegeneHne morekyn no AnuHam npoberos, OnbiTbl MO U3MEPEHUD cCpefHen ANWHbI
npoGeros Mosnekys.

5. PenakcauunoHHble npouecchl B rasax: 3akoHbl ®ypbe, HbtoToHa- Ctokca, duka. ABneHus
nepeHoca.

6. PaspexeHHble rasbl.

7. NpMMeHeHne NepBOro Havana TepMoaMHaMUKN K naeanbHOMY rasy.

8. BbluncneHue paboTbl rasa Mo pacluMpeHuto B u3onpoueccax. YpaBHeHue aguabatbl.
MonuTponuyeckne npoleccol.

Kputepuu oueHkM obyvarLmxcd Ha TeKyLen aTTrectauum (3a4€T)

«3a4TteHo»: caaHo He MeHee 90% nabopaTopHbIx paboT no Kypcy. OdopmMneHbl OTYETLI MO
pabotam. [lpu oTBeTe Ha Bonpocbl K nabopaTopHon paboTe obyvawowmnca p[aér
copepxaTenbHble OTBETbl, KOTOpble OTMYAKTCA JIOTMYECKOW MOCNeaoBaTENbHOCTLIO,
YETKOCTbIO M YMeHMem pgenatb BbiBoabl. Ob6y4varowminca OeMOHCTPUPYET 3HaHUS NpuHUMNa
AENCTBMS 1 yCTpoUCcTBa 060pyaoBaHUs, Ha KOTOPOM BbINOMHANack nabopaTtopHas pabora.

«HesauteHo»: cgaHo meHee 90% nabopaTopHbIX paboT no Kypcy. B cnyyae BbINONHEHUS
paboTbl M roTOBOro OT4éTa paboTa He 3ayuTbiBaeTcs, ecnv obydarowmncsa He cnocobeH
pacckasaTb O MeToAMNKe BbINONHEHNss paboThbl U NpuHUMNe paboTbl 060pyaOBaHUS.



CnucoK BONPOCOB AN KOHTPONbHO-U3MepuTernbHbLIX MaTepuanos
KNpOMeXyTOYHOW aTTecTtaumu (aK3ameH)

1. Temnepatypa. TemnepaTypHble LLKanbI.

2. Cratuctnyeckas mogenb uaeanbHOro rasa.

3. CocTtodaHne TepMoaNHaAMNYECKON CUCTEMbIl. TepMoauHaMnyeckne napamMmeTpbi.
4. Mopenb rasa BaH-gep-Baanbca.

5. Tennosas dhopma aBwxeHUs matepun. KBasmctatnyeckme npouecchi.

6. MeToa TepMoanHaMmnYecknx yHKUMIM, cooTHoweHus Makceenna.

7. PaboTta B TepMOAnHaMUKe.

8. M3oTepmbl peanbHoro rasza. MetactabunbHble COCTOAHUS.

9. NoHATNE BHYTPEHHEN SHEPIMM B TEPMOANHAMUKE.

10.PacnpocTtpaHeHue 3Byka B razax. CKOpOCTb UCTEYEHUH rasa U3 Masnoro OTBepcTus.
11.Konu4yecTtBo TennoTbl. MexaHn4eckuii aKBMBanNeHT TENNOTHI.

12.ABneHuns nepeHoca.

13.lMepBoe Ha4yano TepMoaANHAMUKN.

14. ®dopmyna Jlannaca. KanunnapHble siBNeHus.

15. TennoéMKocCTb.

16.0Ocmoc.

17.YpaBHeHune Manepa.

18.Tpasuno ¢as Mbbca

19. Aanabatumyeckui npouecc. YpaBHeHue NyaccoHa.

20.dasoBble nNpespalleHna. YpasHeHne KnanenpoHa-Knaysuyca.
21.MonuTtponnyeckne NpoLecchbl.

22.[MoBEpPXHOCTHOE HaTSXKEHME.

23.BTopoe Havano TepmoguHamukn. dopmynmposkn TomcoHa-lNnaHka n Knaysuyca.
24.CpepaHsas anvHa ceobogHoro npobera.

25.Teopembl KapHo. ABcontoTHaa TepMoanHaMmyeckas Lwkana temnepartyp.
26.PacTBopbl. 3akoHbl [[eHpu 1 Payns.

27.MeTog uuknos. [NponsBoaHas BHYTPEHHEN SHEPTUN NO OOBLEMY.

28.30T1epmbl rasza BaH-gep-Baanbca. NpaBuna Makcesenna.

29.CTaTnCTUYECKMIA CMbICIT BTOPOro Havyana TepMoanHaMuKK.

30. 3 ekt [xoyns-TomcoHa.

31.Pacnpegenenue Makceenna.

32.[AnarpaMmmbl COCTOSAHNA BUHAPHLIX CMECEMN.

33.Pacnpegenenue bonbumaHa. bapomeTtpuyeckas oopmyna.

34.da3oBble AnarpaMmmbl. 3aBUCMMOCTb AaBMEHUS HACbILLEHHOro napa oT TemnepaTypsbl.



MpumMep KOHTPOSILHO-U3MEPUTENIbHbLIX MaTepuanos

KNpOMeXyTOYHOW aTTecTtaumu (aK3ameH)

YTBEPXXOAKO
3aBeayowmi kagenpon oden pusnkm
(Typuwes C.HO.)

HanpasneHue nogrotoBkn 14.03.02 ApnepHble dnsmnmka m TexHONOruu

OucumnnuHa__MonekynspHasa dursmka U OCHOBbI CTaTUCTUYECKON TEPMOANHAMUKN

dopma oby4yeHus__o4vHas

Buva KOHTPOJ14__3K3aMeEH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-Uu3MeputenbHbIn matepuan Ne

1. MpeameT 1 3aga4m TEpMOANHAMUKMA.

2. MeTtog umknos. [Npon3BoaHasa BHYTPEHHEN 3HEPrUKM No 0O BLEMY.

CocTasutenb 3aHvH N.E..

rnodnucek pacwugposka nodrnucu



[MpomexyTodHass atrectaums No AMCUMNIMHE — 3K3aMeH. B npunoxeHwe Kk gunnomy
BHOCUTCA oOUeHKa omrsiu4yHo/xopowo/ydosrnemeopumeribHo. [1poMexyToyHas aTtTecTtauus
NPOBOANTCA B COOTBETCTBUMN C [MONOXEHNEM O NPOMEXYTOYHON aTTecTaumm obyyaroLwmxcs no
nporpamMmmam BbicLuero obpasoBaHus BopoHeXCKOro rocygapCTBeHHOro yHMBepcuTeTa.

Kputepun oueHkn (ak3ameH no TeopeTudeckomy kypcy «MonekynsipHas puamka):

OueHKa «Om/IuUYHO»: ypoBEHb CCHOPMMPOBAHHOCTN KOMMNETEHLUMNIN — BbICOKUI (YrnyBneHHbIN).
MNonHoe cooTBeTCTBME OTBETA CTyAeHTa Ha npeanaraeMblil BONPOC YEeTbIPEM BbiLLleyKa3aHHbIM
rnokasaTtensaMm M ocBaMBaeMbiM KomnetTeHumsM. KomneTeHuun copMMpOBaHbl MOSTHOCTLIO,
NPOSIBASIOTCA W UCMOMb3yTCA CUCTEMATUYEeCKu, B MNOMHOM oO6béMe. [JaHHbIN YypOBEHb
npeBoCXoauT, NO KpauvHen mepe, MO OAHOMY W3 MepeyUCcrieHHbIX Bbille nokasaTteneun
MOBbILIEHHbLIN (NPOABUHYTLIN) YPOBEHb.

OueHKka «xopowo»: YpOBEHb CHOPMUPOBAHHOCTM KOMMETEHUMA — MOBbILUEHHbIN
(npogBuHyTbIN). OTBET CTydeHTa BbISBNAET HeOoCTaTOMHOEe BnageHue HeobxoanmbiMu
TeopeTU4YEeCKMMN N MNPaKTUYECKMMKU HaBblkamu. KomneTeHuunm B UenioM COpMMPOBaHbI, HO
NPOSBMASOTCA U UCMNOMb3YKTCA (parMeHTapHO, He B MOMHOM OObEMe, 4YTO BbipaxaeTcs B
OTAENbHbIX HETOYHOCTAX (HECYLLECTBEHHbIX olwnbKax) npy oteeTe. OTBET OTNINYAETCH MEHbLLEN
0BCTOATENBLHOCTLIO, MMYyBUHOW, 0BOCHOBAHHOCTLIO 1 MOSTHOTOW, YEM NPU BbICOKOM (Yriy6néHHOM)
YypOBHE CHOPMUPOBAHHOCTU KOMMeTeHumn. OaHako [OonyuleHHble OLMOKM MChpaBnsioTCs
caMuM CTyOQeHTOM Mocne AONONHUTENbHbIX BONPOCOB NpenoaasaTtens.

[aHHbIN ypoBEHb MPEeBOCXOAUT, MO KpavHen mepe, rno OAHOMY M3 NEPEYUCNEHHbIX Bbllle
rnokasaTterien noporosbin (6a3oBbIN) YPOBEHD.

OueHka «ydoseriemeopumeribHO»: OTBET CTyAeHTa OTNn4aeTcsl HenocneaoBaTenbHOCTbIO,
HeyMeHueM fenaTb BblBOAbl, CriabbiM OCBOEHMEM TEOPETUYECKUX U NPaKTUYECKUX HaBbIKOB.
KomneTeHuun ccopmmpoBaHa B oBLWMX YepTax, NPOSABASIOTCA U UCNONb3YHOTCA CUTYaTUBHO,
YAaCTMYHO, YTO BbIpaXXaeTCA B [OMYCKaeMblX HETOYHOCTAX M CYLLECTBEHHbIX ombkax npu
OTBETe, HapyLeHUN FOrMMKN WU3NOXEHUs,, HEeyMeHUU aprymeHTupoBaTb M 0OOCHOBbIBATb
CYXOEHNA W npodeccuoHanbHyo no3vumio. [JaHHbIA ypoBeHb obsizaTeneH pnns Bcex
OCBauBarLLMX OCHOBHYO obpasoBaTernbHy0 NporpamMmmy.

OueHka «HeydoeriemeopumesibHO»: KOMMNEeTeHUMM He COOPMUPOBAHbI, YTO BblpaxaeTcs B
pa3pO3HEHHbIX, B6eccuCcTeMHbIX, OTPbIBOYHbIX 3HaHUsIX, AonyckaemblxX rpyobix
npoeccrnoHarnbHbIX OWMOKaxX, HEYMEHUN BblAENSATb MaBHOE M BTOPOCTENEHHOe, CBA3bIBaTb
TEOpU0 C MPaKTUKOMW, yCTaHaBNuBaTb MeXnpeaMeTHble CBA3W, dOpMynmMpoBaTb BbIBOALI MO
OTBETY, OTCYTCTBMM COBCTBEHHON NPOPECCUOHANBHON NO3NLUN.

Ecnu cTygeHT He ocBavmBaeT OUCLUMMNIIMHY B YCTAHOBIIEHHOM NporpaMmmon obbeme n B
CpOKW, onpeaenéxHble rpadmkomM y4ebHOro npouecca, OH He AOoMycKaeTcs K MPOMEXYyTOYHOM
aTTecTtauuu no gaHHomy Buay y4ebHon paboThbi.

®PaKkT HeBbINONHEHNs TpeboBaHWA, NpeabsABAsSEMbIX K CTYAEHTY Mpu  OCBOEHMU
ancumnnuHbl «MonekynsipHas uamka» M OTPaXEHHbIX B BbILLENEPEYNCIIEHHBIX KPUTEPUSIX,
doukcmpyeTcs B BeAOMOCTU OLEHKON Heydo8riemeopumesibHO.



®oHA OLEeHOUYHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMNETEHLUN

Koa n HammeHoBaHWe KOMNeTeHLUMN:
OrnK-1.1

3HaeT OCHOBHbIE NMOHATUA U MeTOAbl MaTeMaTU4YeCKOro aHanusa, aHaJiIuTU4eCKoun

reomMeTpuu, IMHEMHON anrebpbl, TeOpUUN (PYHKLUN KOMMIIEKCHOrO NepeMeHHOro, Teopumn
BEpPOATHOCTEM U MaTeMaTUYECKON CTaTUCTUKM

NMepuon okoHYaHUA cpopMMpoBaHUA KOMMNETEHLMU: 2 CeEMeCTP

MepeyeHb AucumnnuH (Moaynen), nNpakKTUK, YydvacTBywwmux B d¢opMUpPOBaHMM
KOMNeTeHUUK:

Oucumnnuuel (mogynu) (6nok 1):

51.0.12.02 MonekynapHasa uanka n OCHOBbl CTaTUCTUYECKON TEPMOANHAMUKM (2 cemecTp)

MepeyeHb 3aaaHui Ans NpoBepku chOpMUPOBAHHOCTU KOMMNETEHLUM:

1) TecToBblEe 3a4aHUSA (KUPHbLIM LLIPUPPTOM BblAeNEeH NPaBUibHbIA OTBET):
1. B cocTosiHMM TepMOAMHaMNYeCKOro paBHOBECUS TeMnepaTypa CUCTEMbI
a) MOXeT MeHATbCA, 6) BCogy NOCTOSIHHA, B) YMEHbLUAETCS.
2. Kaknmm cnocobom MOXXHO M3MEHUTb BHYTPEHHIOW SHEpPruto Tena?
1) Tonbko cosepLleHneM paboThl.
2) Tonbko Tennonepeaayen.
3) CoBeplueHnemM paboTbl 1 Tennonepeanayen.
4) BHYTPEHHIOKO 3HEPTUIO TENA U3MEHUTb HENb3A.
3. lNepBoe Hayano TepMmoanHamMuku. TennoTta, coobaemas cucteMe naeT Ha:
1) coBeplweHue paboTbl MPOTUB BHELWHUX CUST U USMEHEHUEe BHYTPEHHEN aHEePruu
2) HarpeBaHue
3) oxnaxgeHue
4) nepemeLleHne CUCTEMbI
4. B npouecce [xoyna-TomMCcoHa coxpaHsieTcs
Omeem: a) aHTponus, 6) aHTanbnus, B) cBOOOAHAA aHEpru4.
5. OT Yero 3aBMCUT BHYTPEHHASA 3HEPrUA OQHOrO MOJS naeanbHoOro rasa?
Omeem: a) OT faBreHust n TemnepaTypsbl, 6) OT TemnepaTypsbl, B) OT 06BbEMA.
6. HamBeposaTHenLwasa ckopoCTb MOJSIEKYS rasa
Omeem: a) paBHa cpefHen CKopocTn, 6) paBHa cpeaHeKBaapaTUYHON CKOPOCTH, B) He
paBHa HW cpefHEN, HU cpeaHeKBaapaTUYHOM CKOPOCTU
7. bBapomeTpuyeckada popmyna BepHa B crnyyae
Omeem: a) nocTosaAHHOro o6bEMa rasa, 6) NOCTOAHHON TemnepaTypbl rasa, B) NOCTOSIH-
HOro AaBneHuns
8. K4 noeanbHon TeNNOBOM MaLLWHbI 3aBUCUT
1) oT TemnepaTtypbl XonoaunbHMKa, TeMnepaTtypbl Harpeeatensa n poga paboyero Tena
2) TonbKo OT pofda paboyero Tena
3) TOnbKO OT TeMnepaTypbl XONOANNbHMKA
4) TONbKO OT TeMmnepaTypbl XONOAUSbHMKA U TeMNepaTypbl HarpeBaTens
9. OT 4Yero 3aBUCUT 3Heprus rasa BaH gep Baanbca?
a) TONbKo OT Temnepartypbl, 6) OT 06 bEMa N TeMnepaTyphbl, B) OT JaBNEHUS.
10.CpepaHsis onvHa csobogHoro npobera Monekyn rasa onpegenset
a) koacphmumeHTbI NnepeHoca, 6) BHYTPEHHIO SHEPTUIO ra3a, B) AaBreHue rasa.

2) pacyE€THbIE 3aJau4Mu:
1. LWap maccon 198 r HanoNHEH a3oTOM U HAaXOAUTCA HEMOABWXHO B BOAE Ha rnybuHe 73 M,

roe Temnepatypa Bogbl C. Hantm maccy asota B wape. ATmocdepHoe aasneHume pasHo 100
klMa. MonsipHas macca asota 28 r/monb, yHuBepcanbHad rasoBas noctodHHaa 8300




[bx/(kmonb - K).

Omeem: 2.

. B cocyne Haxogutca cmecb my = 7,0 rasota u m, = 11 r yrnekicnoro rasa npv remneparype
T =290 Kwun gaBnenuu p = 1,0 atm. Hant nNOTHOCTb 3TOM CMeCHn, cunTas rasbl naeanbHbIMU.
Omeem:. m;/m, = (1-a/M.)/(@/M; —1) = 0,50, a = mRT/(pV).

O6bem Mons nageanbHOro rasa ¢ nokasatenem agmabatbl Y UBMEHST no 3akoHy V = a/T ,
roe o — NocTosiHHagA. Hantu konnyecTBo Tenna, Nony4YeHHoe rasoM B 3TOM npouecce, ecrnu
ero Temnepartypa ucnoitTana npupaiieHve AT.

Omeem: Q = RAT (2 - y)/(y - 1).

CpeaHsas kBagpaTnyHas CKOPOCTb MOJIEKYST a30Ta Npu yBenu4yeHu Temnepatyphbl rasa B 4
pasa...

1) YBenuuutcs B 4 pasa.

2) YBenuuuTca B 2 pasa.

3) YMeHbLunTCS B 2pasa.

4) He nsmenurcs.

. KakoBa cpegHekBagpaTudeckas CKOpOCTb MOMeKkyn a3ota (M/c) npu Temnepartype 7°C?
(M=28r/monsb, k =1,38+10-230x/K)

1) 840

2) 500

3) 720

4) 900

. IMpwn kakon Temnepartype (K) cpeaHekBagpaTndeckas CKOpPOCTb aTOMOB renust byaeTt Takom
Xe, Kak 1 cpeHeKkBagpaTudeckas CKopoCTb Mosiekyn sogopoaa npu temnepartype 300 K?
1) 50

2) 400

3) 100

4) 600

. CpaBHuTe cpeaHmne KMHeTudeckne aHeprim atomoB renus (M=4 r/monb) npu TemnepaTtype
T(E1) v HeoHa (M=20r/monb) npun Temneparype 2,5T(E2).

1) E1=2,5E2

2) E2=2,5E1

3) E1=E2

4) E2=5E1

. Tpu CTeKNAHHbIE KanUNMspHble TPYOKN, OTKPbITbIE C 060X KOHLIOB, ONYLLEHbI B OAHY U Ty
Xe CMadnBaloLLYyHO UX XUAKOCTb. [uameTp nepson Tpybku paseH 0,5 MM, BTOpon - 1 MM U
TpeTtben - 1,5 mm. ConoctaBbTe BbICOThbI NOAbEMA XUOKOCTU B 3TUX Kanumnnspax.

1) h1=2h2=3h3

2) h1=h2=h3

3) h1=4h2=9h3

4) 3h1=2h2=h3

. TemnepaTypa HarpeBaTesns peanbHOM TENNOBON MalLMHbl paBHa 427°C, Temnepartypa Xo-
noguneHuka 127° C. TennoBas mallnHa 3a OAVH LMK NofyvaeT OT HarpeBaTens Tensno-
Byt0 aHepruto 600 [x n otaaeT xonoguneHuky 400 k. Kakyto yacTb ot KIN[ naeansHon
MawwuHbl coctasndaeT KN gaHHOW peanbHOM MalUnHbI?

1) 7/9

2) 6/7

3) 1/2

4)7/8

10. HanTtu kanunnapHoe gaBneHune B kanenskax ptytm gnameTpa d = 1,5 mkm (0 = 487 mH/m).

Omeem:. Ap =4o0/d =13 atm.



Koa n HammeHoBaHWe KOMNeTeHLUMN:
OrnK-1.2

3HaeT OCHOBHbIE MOHATUSA U 3aKOHbI MEXaHWUKM XXUAKOCTU U rasa, TenyioMaccoobmeHa;
ypPaBHEHUI Hepa3pbIBHOCTU, ABUXKEHUSI, COXPAHEHUS 3HEPrMn NPUMEHUTENbHO K
NOTOKaM; OCHOBHbI€ 3aKOHbl TEXHUYECKOW TEPMOAUHAMMUKHN

MNMepuon okoHYaHUA chopMUpoOBaHUA KOMMNETEHUUU: 2 CEMECTP

MepeyeHb AucumnnuH (Moaynen), NpaKTUK, YyyacTBywOWMUX B dopMUpoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynu) (6nok 1):

61.0.12.02 MonekynsapHasa uaunka n 0OCHOBbl CTaTUCTUYECKOM TEPMOANHAMMUKM (2 cemecTp)
MNMepeyeHb 3apaHun AN NpoBepKku chopMUPOBaAHHOCTU KOMNETEHLUN:

1) TecToBble 3agaHusa (KUPHbIM WPUMTOM BblaeneH npaBuiibHbIM OTBET):

1. ApunabaTtudyeckas cuctema coBepluaeT KpyroBoln KBasuctaTmyeckun npouecc. Npu atom eé
SHTpONUS
Omeem: a) pacTéT, 6) ymeHbLlUIaeTCs, B) HE MEHSIeTCA.

2. MeHucK pTyTK B CTEKNSIHHOM Kanunnape nmeet opmy
Omeem: a) BbINyknyto, 6) BOrHyTY!O.

3. lpouecc pacTBOpPeHMS CoNpoBoXaaeTcs
Omeem: a) BblaeneHnem nmbo nornoLeHnem TennoTbl, 6) Bceraa BblaeneHmem TennoThbl,
B) Bceraa norrowieHMem TennoThbl, ) TENnoTa He BblAensAeTcs U He MNormnoLaeTcs.

4. OT 4Yero 3aBuCUT 3Heprnd rasa BaH gep Baanbca?
a) TONbKO OT TemnepaTtypsbl, 6) OT 06 bEMA M TemnepaTyphbl, B) OT AaBEHMS.

5. CpegHsasa anvHa cesobogHoro npobera Monekyn rasa onpegensiet
a) koacpchpmumeHTbl NnepeHoca, 6) BHYTPEHHIOK SHEPrUIO ra3a, B) 4aBreHMe rasa.

7. lMpwn TemnepaTtype BhbilLUE KPUTUHECKOWN
Omeem: a) TBEpAYIO (hasy HeNb3s NepeBecTn B XULKOe COCTosiHME, 6) Xnakyto dasy
Henb3s NepeBecTy B TBEPOOE COCTOSIHME, B) BELLECTBO MOXET CyLLECTBOBATb TOJMbKO B ra-
30B0M (base.

8. _[naenenue nbaa conpoBoXaaeTcs
Omeem: a) nornoweHnemM TennoTbl, 6) BblaeneHMem TENNOThI, B) TeNfoTa He BblaenseTcs
N He norrnoLlaeTcs.

9. _Kakyto BennymHy MOXHO M3MepuTb C NoMoLLbio MeToga KnemaHa n Jesopma?
Omeem: a) OTHOLLUEHNE TENNOEMKOCTEN, 6) yaenbHY TENSTIOEMKOCTb, B) KOIUUNEHT
TENMOBOro pacLUMPEHUSI.

10. OcyLlecTBNeHNEe BEYHOro ABUraTens BTOPOro poga npoTMBOPEYnT
Omeem: a) BTOpOMY Ha4yany TepmogmHamMuku, 6) nepeomMy Hayany TepMoanHamuku, B) 3a-
KOHY COXpaHeHust uMnyrnbca

2) pacyeTHble 3aJauu:

1. CpepaHsis kBagpaTuyHasa CKOPOCTb MOJIEKYIST a3oTa nNpu yBenu4yeHu TemnepaTypbl rasa B
4 pasza...
1) YBennuutcsa B 4 pasa.
2) YBenuuuTca B 2 pasa.
3) YMeHbLunTCS B 2pasa.
4) He namenutcs.



2. lMpwn kakon Temnepatype (K) cpeaHekBagpaTudeckasi CKOpoCTb aTOMOB renunda byaet Ta-
KOW Xe, KaK U cpefiHeKkBagpaTnyeckas CKopoCTb MOSIEKYN BOAOPOAa Npu Temneparype
300 K?

1) 50

2) 400
3) 100
4) 600

3. B kakom cnyyae KI[ umkna KapHo nosbiwaeTcs 6onblue — npu yBennyeHun temnepa-
TYpbl HarpeBaTesis UM Npyu yMeHbLLEHUW TeMnepaTypbl XONoaAnSIbHUKa?

Omeem: MNpu yMeHbLUEHUN TEMNEPATYPbI.

4. Hawntun KMNMO umkna, cocroswero n3 Asyx n3obap n asyx aguabat, ecnuv B npegenax umkna
AaBneHue naeanbHoro rasa nameHsietcd B n = 10 pas. Pabouee BelwecTBoO — naearnbHbIN
ras c nokasartenem agnabatbl y.

Omeem: n=1-n"0"Dy,

5. CoBpeMeHHble BakyyMHble HAacoCbl MO3BOMSAT nonyyaTtb Aaenenus o p =4 - 107 Na
(Npn KOMHaTHOW TemnepaTtype). Hantn yncno monekyn rasa B 1 cm® 1 cpegHee paccTos-
HWe MexXady HMW Mpu 3TOM AaBEHUN.

Omeem: n = p/kT =10°cm3 , <I>=0,2 mm.

6. CpaBHUTe cpefHue KMHeTn4eckne aHeprum atomos renna (M=4 r/monbe) npu Temnepa-
Type T(E1) n HeoHa (M=20r/monb) npu Temnepatype 2,5T(E2).
1) E1=2,5E2
2) E2=2,5E1
3) E1=E2
4) E2=5E1
7. Tpw CTEKNSAHHbIE KanunnsipHble TPYOKN, OTKPbITbie C 0O0MX KOHLOB, ONyLEHbl B OAHY U Ty
Xe CMadmnBaloLLYyHO UX XUAKOCTb. [uameTp nepson Tpybku paseH 0,5 MM, BTOpon - 1 MM U
TpeTben - 1,5 mm. ConoctaBbTe BbICOTbI MOABEMA XUOKOCTM B 3TUX Kanunnsapax.
1) h1=2h2=3h3
2) h1=h2=h3
3) h1=4h2=9h3
4) 3h1=2h2=h3
8. TemnepaTypa HarpeBaTensa peanbHOM TEMMOBOM MallUHbI paBHa 427°C, TemnepaTtypa
xonoaunbHuka 127° C. Tennoeas MaluvMHa 3a 04MH LMK NONyYyaeT OT Harpesartens Ten-
nosyto aHeprunto 600 [k n otaaeT xonoguneHuky 400 [Ox. Kakyto yacte ot KINO vaeans-
HoM MaLumHbl coctaBnseT Kl gaHHOW peanbHOW MalUWHbI?
1) 7/9
2) 6/7
3) 1/2
4)7/8
9. lNpocTpaHCTBO B UMMHAPE NOA NopLliHeM, umetowee obvem Vo = 5,0 11, 3aHMMaeT oguH
HacbIWEeHHbIM BOASHOM nap, Temnepartypa kotoporo t = 1000 C. Hantu maccy Xunakoun
asbl, obpasoBaBLUENCA B pesyrbTaTte U30TEPMUYECKOrO YMeHblUeHUs obbema nopg
nopwHem go V = 1,6 n. HacblWweHHbIN BOASHOW nap cynTaTtb ngeanbHbIM ra3oMm.
Omeem: mo =M p, (Vo =V )IRT , rae po — HOpMarnbHOEe AaBrneHune.
10._[1aBneHune p HacbILWEHHOro Napa pTyTn 3aBUCUT OT TeMmnepaTypbl T N0 3akoHy In p = —a/T
- bInT+c, rae a,b,c — NnoCcTOAHHBLIE. HanTn MONAPHYO TENNOTy UCNapeHUs pPTyTU Kak
dyHKuuio TemnepaTtypsbl (T ).
Omeem: q = R(a - bT).



Koa n HammeHoBaHWe KOMNeTeHLUMN:
OrnK-1.3

3HaeT OCHOBHbIE MOHATUSA U 3aKOHbI XUMUU, IKONOTrUKU
MNMepuvon okoHYaHUA chopMUpoOBaHUA KOMNETEHUUU: 2 CEMECTP

MepeyeHb AucumnnuH (MoAaynen), nNpaKTUK, YyyacTBywOWMUX B dopMUupoBaHUU
KOMNeTeHUUK:

OucunnnuHsl (Moaynn) (6nok 1):

51.0.12.02 MonekynsapHasa duanka n 0CHOBbl CTaTUCTUYECKON TEPMOANHAMUKN (2 CeEMECTP)
MNMepeyeHb 3apaHun ANsa NpoBepKku chopMUPOBaAHHOCTN KOMNETEHLUN:

1) TecToBble 3agaHusa (KUPHbIM WPUMTOM BblaeneH npaBuiibHbIM OTBET):

1. Ykaxunte pasMmepHOCTb NOCTOSsHHOM ABOragpo.

Omeem: a) monb™, 6) Monb, B) ABNAeTCA 6Ge3pa3mepHOn BENUUYNHOMN.

2. YKaxuTe eguHuuly namepeHus tennoémkoctu B CU.

Omeem: a) Ox/K, 6) [x/monb, B) [x/K.

3. YKaxuTe egnHuuy nsmepeHus MmonspHon tennoémkoctn B CU.
Omeem: a) [x/(monb-K), 6) [x/(kr-K), B) Dx/K.

4. YKaxuTe eanHULy nsamepeHna ygensHom aHTponum B CUL.

Omeem: a) [x/monb-K, 6) H/m-K, B) [x/(K-kr).

5. AamnabaTuyeckas cuctema coBepLlaeT KpyroBom KBasuctaTudeckun npouecc. [Npu aTom
€€ aHTponus
Omeem: a) pacTéT, 6) ymeHbLlUIaeTCs, B) HE MEHSIETCA.

6. MeHUCK PTYTK B CTEKIISAHHOM Kanunnsape nmeet popmy
Omeem: a) BbINyknyto, 6) BOrHyTY!O.

1. Kakyro BennumHy MOXHO M3MepuTb C NOMOLLLIO MeToda KnemaHa u [lesopma?
Omeem: a) OTHOLLEeHNe TensTIoémMKocTen, 6) yaenbHy TENSTIOEMKOCTb, B) KO3 puUuneHT
TENMOBOro pacLUMPEHUS.

2. OcyuwiecTBreHne Be4HOro AsuraTenis BTOpOro poga npoTuBopeynT
Omeem: a) BTOpoOMy Ha4dany TepmogmHamMmumku, 6) nepeoMy Havany TepmMoguHamMuKku, B)
3aKOHY COXpaHeHMs uMnynbca.

3. Y10 0O6bsicHsAET 3akoH [dionoHra u MNtn?

Omeem: a) TENNOEMKOCTb TBEPAbIX TeN, 6) TENNOEMKOCTb ra3oB, B) KO3 OMUNEHT No-
BEPXHOCTHOMO HaTSKEHMS.

4. T pge ncnonb3yroT adpdekT [xoyna-TomcoHa?

Omeem: a) B X0NOAUSbHbIX YCTaHOBKaX, 6) B HarpeBaTenbHbIX 3fieMeHTax, B) B HAco-
cax.
5. [me ncnonbsyeTtca ABneHne obpaTtHoro ocmoca?
Omeem: a) B ONPECHUTENbHLIX YCTAaHOBKaX, 6) B XONOAUNbHbIX YCTAaHOBKaX, B) Kanopu-
MeTpax.

6. MOXHO N MEeTOOOM NMEepPeroHkKn pasgenntb a3eoTPONHY CMeCb?
Omeem: a) Henb3s, 6) MOXHO.

7. B nonutponunyeckom npouecce TeN0EMKOCTb
Omeem: a) He onpefeneHa, 6) ymMeHbLLaeTCH, B) NOCTOSAHHA, ') pacTET.

8. BenuyuHa pasHoCTU TeNNOEMKOCTEN
Omeem: a) Bcerga nonoxutensHa, 6) paBHa Hyno, B) MOXeET UMeTb Nobyro BENUYNHY.

9. B NOCTOAHHOM 3MEKTPUYECKOM Mofe NOBEPXHOCTb NPOBOAHMKA

10.Tpouecc pacTBOpeHUst CONpoBOXaaeTcs
Omeem: a) BbligeneHnem nnMbo nornoweHnem TennoTol, 6) Bcerga BolaeneHnem Ten-
NoThl, B) BCeraa nornoweHnemM TennoThbl, I) TensioTa He BblAENAeTCa 1 He nornowaeTcs.

2) pacyeTHbIe 3a4a4m:




1. lNpwu ncnonb3oBaHUM rasa, Haxo4daLLerocs B MeTannmyeckoMm 6annoHe ero AasneHune
yMeHbLUNITOCh Ha 75%. Bo ckonbko pa3 yMeHbluMnack macca raza? Cunrtatb, Yto T =
const.

1)4

2) 1,33
3) 14
4) 2

2. Kak nameHuTcsa cpeaHss KMHeTuYeckasa aHeprnsa TensoBoro ABUWXEHUS MONeKyn naeanb-
HOro rasa B HEKOTOPOM Mpouecce, ecrnv KOHLeHTpaumo Monekyn ymeHbwmnTb B 10 pas, a
TemnepaTypy yBenuunTb B 2 pasa?

1) ymeHbwmntea B 10 pa3

2) yBenuuutcA B 2 pasa

3) ymMeHbLUMTCS B 5 pas

4) ysenununtca B 5 pas

PeweHue: B ngeansHOM rase Mornekynbl Mexay coboin He B3auMOAENCTBYIOT N NX
noTeHuManbHas aHeprusa pasHa Hymn. MNo3ToMy BHYTPEHHAS 3HEpPrns paBHa
KMHEeTUYeCKOW 3Heprun. MiameHeHne BHyTpPEeHHEN SHeprum rasa Maccon m 3aBucuT

TONbKO OT TEMnepaTypbl:
1 m

AU=U,-U; = % VRAT =357 RAT

E2/E1 = T2/T1=2 T1/T1=2
3. TemnepaTypa HarpeBaTensa peanbHOM TEMMOBOM MallUHbI paBHa 427°C, TemnepaTtypa

xonoaunbHuka 127° C. Tennoeas MaluMHa 3a O4MH LMK NOSlyYaeT OT HarpeBartens Ten-
nosyto aHepruo 600 [x n otgaeT xonoannsHuky 400 Ox. Kakyto yacts oT KN4 noeans-
HoM MaLumHbl coctaBnseT Kl gaHHOW peanbHOW MalUWHbI?
1) 7/9
2) 6/7
3) 1/2
4)7/8

4. TpocCTpaHCTBO B uunuHape nog nopwHem, umetowee obvem Vo = 5,0 n, 3aHMMaeT oauH
HacblLWEeHHbIN BOASAHOM nap, TemnepaTypa kotoporo t = 1000 C. Hantm maccy Xuakon
(asbl, obpasoBaBlUENCA B pesyrbTaTe U30TEPMUYECKOro yMeHblUeHus obbema nog
nopwHem go V = 1,6 n. HacblWweHHbIN BOASAHOW nap cyntatb ngeanbHbIM ra3oMm.

Omeem: mo =M p, (Vo =V )IRT , rae po — HOpMarnbHoe gaBrneHune.

5. [laBneHwue p HacCbIWEHHOro Napa pTyTu 3aBMCUT OT TeMnepaTtypbl T No 3akoHy In p = —a/T
-bInT+c, rae a,b,c — NOCTOSAHHbIE. HanTK MONAPHYO TENNOTY MCNAPEHUs PTYTU Kak
dyHkumto Temnepatypbl (T ).

Omeem: q = R(a - bT).

6. OueHuTe cpegHeKBagpaTUYECKYIO CKOPOCTb MOSEKyn Bogopoaa npu temnepaTtype 80 K
(m/c), k=1,3810-230x/K.

1) 500, 2) 1200, 3) 1000, 4) 800

7. WpeanbHbl ra3 nepewen n3 coctodaHns 1 B coctosiHme 2. ConocrtaBbTe AaBneHue rasa
B cocTosHnAX 1 n 2.

V 9

/

1/ T

P,

1) BO3MOXHO P1 > P2 unu P2> P1
2) P2>P1
3)P1=P2
4) P1>P2
8. Cocypn C ra3aom M3 XECTKMX OBYXAaTOMHbIX MOJSIEKYST ABUXKETCS CO CKOPOCTbio vV = 20 m/cC.




MonsapHas macca rasa M = 32 r/monb. HanTtu npupallieHue Temnepatypbl rasa nocre BHe-
3anHon OCTaHOBKM cocyaa.
Omeem: AT = MV#(IR) = 0,31 K, rge i = 5.

9. lMpwu kakon TemnepaTtype (K) cpeaHekBagpaTnyeckas CKOpoCTb aTOMOB renusi byaeT Takomn
Xe, KaK U cpeiHekBaapaTudeckas CKopocTb MOreKkyrn sogopoaa npu temnepatype 300 K?
1) 50
2) 400
3) 100
4) 600

10.HanTn cpegHtioto annHy ceobogHoro npobera n cpegHee BpeMsa Mexay CTOSIKHOBEHUSMU
MOMEeKys a3oTa Npu HoOpMarsbHbIX YCIOBUSIX.
Omeem: A = 0,06 MKkMm.



