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1. HEJIU U 3AJIAYN JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

OBJIa/ICHUE OCHOBHBIMU METOJIaMH U MOJX0AaMHU TEPMOAMHAMUKHU M CTATUCTHYECKOM
bu3uKu

3agaun:

N3yuenne oCHOB TEpMOIMHAMUKH M CTATHCTHYECKON (PU3HKH;

[IpnobpereHre HaBBIKOB MPUMEHEHHSI OCHOBHBIX 3HAHUH B 00JIACTH TEPMOJIMHAMHUKHU U
CTATUCTUYECKON (DM3UKHU JUTsl peIISHUs CTaHIAPTHBIX 3a]1a4;

[IpnobpereHre HaBHIKOB MPUMEHEHHS METOIOB TEPMOJIMHAMHUKHN U CTATUCTUICCKOM
(GU3HKY K penieHuto 3a/1a49 (PU3UKH KOHJICHCHPOBAHHOTO COCTOSIHUS, BKJTIOUAsl ONTMCAHUE TaKUX
CHCTEM, KaK JICKTPOHHBIN ¥ ()OHOHHBIN Ta3bl.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeGoBanus K npeaABapuTeIbHOI MOATOTOBKE 00y4ar0Ierocs:

Teopust BEpOATHOCTEN U MaTEMATUYECKAs] CTATUCTUKA
KBanToBas MexaHuka

JAucuumimnabl (MOAYJIM) U IPAKTUKH, JAJI51 KOTOPBIX OCBOCHUE TaAHHOM JUCHMILIMHBI
(MoayJis) He00X0AMMO KaK NpealecTBYOIIee:

KBanroBasg mexanuka

[IpennumuioMHas npakTuka
3. OFBEM JIUCHHUIIVIMHBI

O0mas Tpya10eMKOCTh 73ET
YacoB 110 yueOHOMY IJIaHy 252
B TOM 4YHCJI€:

ayJIUTOPHBIC 3aHITHUS 104
camocTosiTeNlbHas paboTa 121
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.1: Obnagaer 6a30BBIMU 3HAHUSIMU B 00JIaCTH (PU3UKU U painoPU3NKU

OIIK-2.2: IIpoBOauT TeOpETUYECKOE N3YUCHHE OOBEKTOB, CUCTEM U MPOIIECCOB B paMKax
TEMbI HAy4YHOTO HCCIIEA0BAHUS

VK-1.1: Ananuzupyer 3aj1auy, BbLIesIsE e 0a30Bble COCTABIISAIONINE

VYK-1.2: Onpenensietr, MHTEPIPETUPYET U paHKUPYET HH(POpMaLIHIO, TpeOyeMyro IS
peleHns TOCTaBJICHHOM 3a1auun

VK-1.5: PaCCManI/IBaCT U npeajiaracT BO3MOKHBIC BApHAHTBI pCHICHUS IMOCTaBJICHHOM
3aaa4u, OICHUBasg UX JOCTOMHCTBA U HEAOCTATKH

5. BUJAbI KOHTPOJIA

Bunbl KOHTpOIsL B ceMecTpax:

SK3aMEHBI 8
3Q4YETHhI 7




6. A3BIK IIPEIIOJJABAHUA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon
3aHAT.

HaumeHoBaHue pa3iejioB U
TeM

Bun
3aHATHA

Cemectp
/ Kype

Yacos

HcTou-
HUKH

Ipumeuan-
ue

Paznen 1. Beeaenue. [Ipeamer u
METOJbl  TEPMOAMHAMUKH U
CTaTHUCTUYECKOM buzuky.
Makpockomnuyeckue CUCTEMBI
paznuuHol mpuponbl. Hcropus
pa3BUTUS  TEPMOJIMHAMUKU U
CTaTHUCTUYECKOM (PU3UKH.

11

BBenenue.

Jlex

J1.1J11.2
JI1.3J12.1
J2.2

1.2

BBeneunue.

Pasgen 2. OCHOBBI

TCPMOANHAMHKN

2.1

OCHOBHBIE
TEPMOJTMHAMUKH:
TEPMOJIMHAMHUYECKAs
napameTpbl
TEPMOJIMHAMHYECKOE
paBHOBecue. Temneparypa.

IIOHATHUA

CHUCTEMA,
COCTOsIHUA,

Jlex

2.2

OcHoBHbIE MOHSATHUS
TEPMOJIMHAMUKHU:
TEepMOJIMHAMHUYECKast
napameTpsl
TEPMOJNHAMHYECKOE
paBHOBecue. TeMmeparypa.

cucrema,
COCTOSTHUS,

J1.4 J11.5

2.3

OCHOBEI TCPMOANHAMUKU

20

2.4

IlepBblii 3aKOH TEPMOJAMHAMUKHU.
BuyTpennsis sHeprusi. Pabora u
TEIUIOTA. TernmnoeMKoCTb.
IIpruMeHeHne nepBOro 3aKoHa K
UJIeaIbHBIM CHCTEMaM:
UAcabHOMY Tazy U (POTOHHOMY
razy. IloHsTne 0  CIOXHBIX
TEPMOJIMHAMUYECKUX CUCTEMAaX.

Jlex

2.5

IlepBbIil 3aKOH TEPMOJMHAMMKH.
Buytpennsis sHeprus. PaGora u
TEIIOTA. TennoeMKkocCTb.
IIpuMeHeHne mepBOro 3akoHa K
UJeaTbHBIM CHCTEMaM:
ueanbHOMY razy U (POTOHHOMY
razy. IloHsTHe 0  CIOXHBIX
TEPMOJMHAMHYECKHUX CHUCTEMAX.

IIp




2.6

BTopoii 3akOH TepMOAMHAMUKHU.
OHTponuiiHas ¢dbopmynupoBKa
2-T0 3aKOHa. [ToTox u
IPOM3BOJICTBO SHTPOIHH.

Jlek

2.7

BTopoil 3aKOH TEpMOJMHAMMKHU.
OHTponuiiHas (dbopmynHupoBKa
2-10 3aKOHa. [Torox u
POM3BOJICTBO SHTPOIHH.

Ilp

2.8

Tperuil 3aKOH TEPMOJMHAMMKHU.
«HyneBoi» 3aK0H U €ro poJib.

JIex

2.9

Tperuil 3aKOH TEPMOJMHAMMKHU.
«HyneBoi» 3aK0H U €ro poJib.

Ilp

2.10

MaremaTuueckuit arnmapar
TEPMOJUHAMUKU: METO/T
OJIHOPOJHBIX (yHKIMHI Ditepa,
nuddepeHraIbHbIC hopmbI
[Ipadda, wmeronm  sKOOMAHOB
npeoOpa3oBaHusl.

Jlek

211

Marematuueckuit anmnapar
TEPMOJTMHAMUKH: METOI
OHOpOAHBIX (GYHKIUI Diinepa,
nuddepeHraIbHbIC hopmbI
[Ipadda, wmeronm  sKOOMAHOB
npeoOpa3oBaHuUs.

Ilp

2.12

MeTton XapaKTEPUCTHICCKUX
byHKIHIA. TepmonuHamuka
OTKPBITBIX CUCTEM. XHUMHYCCKHUI
MOTEHLHAI.

Jlex

2.13

Merton XapaKTEPUCTUUECKUX
byHKLIN. TepmonnHamuka
OTKPBITBIX CUCTEM. XHUMHUYECKUI
MOTEHITHA.

Ip

2.14

TepMmoannamuueckas ¢aza.
®azoBble mepexonsl 1-ro U 2-ro
poma.  YcCiIOBHS  paBHOBECHS
reTepOTreHHOMN CHCTEMBI,
cocTosme M3 2-X TOMOTEHHBIX
das. VYpaBHeHue
Knaneiipona-Kinaysuyca.

JIek

2.15

TepmoauHaMuyeckas da3za.
dazoBble nepexonpl 1-ro U 2-ro
poma.  YciIoBHS ~ paBHOBECHS
reTeporeHHon CHCTEMBI,
cocTosAlle M3 2-X TOMOTEHHBIX
das. VYpaBHeHHe
Knaneiipona-Knay3uyca.

Ip

2.16

Teopus Jlannmay (hazoBBIX
NepexoI0B 2-T0 poJa

Jlek

2.17

Teopus Jlannmay (hazoBBIX
NepexoI0B 2-T0 poJa

Ilp

2.18

[TonsiTie 0 Teopu: 3apOXKICHUS
HOBO# (pa3el. Pabora Hykneanuu.
Kputnueckuii  3apoaplln 10
['u606cy.

Jlex




2.19

[TonsiTHE O Teopuu 3apOKICHUS
HOBOM (pa3wl. Pabora Hykneanuu.
Kputnueckuit  3apoaplmn 1o
['ub06cy.

Paznen 3. Beenenue B
CTaTUCTHYECKYIO (PU3HUKY.

3.1

MeTtoa cTaTHCTUYECKOH (PHU3HUKH.
OCHOBHBIC ~ TIOHATUS  TEOPHHU
BeposiTHOCcTe. CrarucThuueckue
byHKIIH pacnpeeseHusl.
Ycpennenue. [TonsTne 0
GuryKTYyanusx.

JIex

3.2

MeTtoa cTaTHCTUYECKON (PHU3HUKH.
OcHOBHbIE  TOHSATHS  TEOpPUU
BeposiTHOCTe. CrarucThuueckue
byHKIUN pacrpeneneHus.
Ycpennenue. [TonsTne 0
GiaykTyanusx.

Ilp

3.3

Knaccuueckoe ©  KBaHTOBOE
ypaBHeHue JInyBuILIs.

Jlex

3.4

Knaccuueckoe ©  KBaHTOBOE
ypaBHeHue JInyBus.

3.5

BBenenne B CTaTUCTHYECKYIO
buzuky

15

Pasgen 4, CraTtuctuueckas
TEOPHS UJICATbHBIX CHCTEM

4.1

Pacnpenenenune Makcseia.
Pacnipenenenue
Makcsemia-boabimana.

JIek

4.2

Pacnipenenenue MakcBenia.
Pacnipenenenue
Makcsema-boabpmana.

Ip

4.3

Teopema 0 paBHOpacHpeeIieHUN
HHEPTUU IO CTENEHSIM CBOOO/IBI.

JIek

4.4

Teopema o0 paBHOpacHpeeieHUU
HHEPTUU IO CTENEHSIM CBOOO/IBI.

Ilp

4.5

TeOpI/IH TCIINIOCMKOCTHU
NACAJIbHOIO ra3a.

JIlex

4.6

TeOpI/IH TCIINIOCMKOCTHU
NACAJIbHOIO ra3a.

Ip

4.7

Cratuctuka  bo3ze-DiHINTEHHA.
Craructuka @epmu-/lupaka.

Jlex

4.8

Cratuctuka  bo3ze-DiHIITeHHA.
Craructuka ®epmu-/lupaxa.

4.9

ITepexon K KJIACCUYECKOU
CTaTUCTHKE
Makcgeia-bosbiimana.
CpaBHEHHE CTATUCTUKHU

4.10

ITepexon K KJIACCUYECKOU
CTaTUCTUKE
Makcgeia-bosnbiimana.
CpaBHEHHE CTATUCTUKHU

411

IIpumenenue cratuctuku bose k
(GhOTOHHOMY Ta3y.

Jlek




412

IIpumenenue cratuctuku bose k
(GboTOHHOMY rasy.

Ilp

4.13

KBaHTOBas TEOpPHS TEMIOEMKOCTH
TBEPAOro Tena. BeIpoKIeHHBIN
Depmu-ras.

Jlex

4.14

KBanTOBast TEOpUS TEIIIOEMKOCTH
TBEpAOro Teja. BbIpoxkaeHHBIN
depmu-ras.

4.15

Craructuueckast TEOPHsL
UJEAJIBHBIX CUCTEM

Cp

19

Pasnen 5. CucreMsl
B3aMMOJICHCTBYIONUX YaCTHUIL

5.1

dopmyna bonpimana st
sHTpornuu. CTaTUCTUYECKUM Bec
MaKpPOCKOITUYECKOT'O COCTOSTHHS.

Jlek

5.2

dopmyina bonbiimana TSt
sHTponuH. CTaTUCTHUUECKUN BeC
MaKpPOCKOIIUYECKOI0 COCTOSTHUSL.

5.3

Meron ['ub6ca. Kanonnueckoe u
MHKPOKAHOHHYECKOE
pacupenenenue I'mG6ca  mis
KBAaHTOBOIO M  KJIACCHYECKOIO
CJIy4YacB.

Jlex

5.4

Merton I'n66ca. Kanonnueckoe u
MHKPOKAHOHHYECKOE
pacupenenenue I'mG6ca  mis
KBAaHTOBOIO M  KJIACCHYECKOIO
CJIy4YacB.

Ilp

5.5

Pacnpenenenue
Makcgemta-bonbiimana Kak
YACTHBIM Cilydail pacnpenencHus
['u60ca.

JIek

5.6

Pacnpenenenue
Makcgemta-bonbiimana Kak
YACTHBIM Cilydail pacnpenenceHus
['u60ca.

5.7

CTaTHCTUYECKUH 5
KOH(UTYpAIIMOHHBIA HHTETPAJIbI.
Teopust upeanbHOrO raza. BeiBog
ypaBHeHus Ban-nep-Baansca.

JIek

5.8

CratucTiuecKkui 5
KOH(UTYPAIIMOHHBIM HMHTETPabl.
Teopust upeanbHOro rasa. BeiBog
ypaBHeHus BaH-nep-Baanbca.

Ilp

5.9

Cucrtembl B3aUMOJEHCTBYIOLIUX
YaCTHI]

20

Paznen 6. BBenenie B
HEPABHOBECHYIO TEPMOJIMHAMUKY
U (PU3NIECKYIO0 KHHETHUKY.




6.1

OcHoBHEBIE TIPUHIIHIIBI
HEPaBHOBECHOW TEPMOJMHAMUKHU:
NOPUHIUIN JTMHEHHOCTH, TPUHIIMII
CUMMETpPUHU KHHETHYECKHIX
K03 pHLIHEHTOB, IPUHLINII
Kropu. IloHdaTHE O HEIMHENHOMN
TEPMOJIMHAMHKH U CHHEPTeTHKE.

Jlek

6.2

OcHoBHbIE TIPUHIIMUITBI
HEPAaBHOBECHOUN TEPMOAMHAMUKHU:
MPUHLINI JTMHEHHOCTH, MPUHIUI
CUMMETpUHU KHUHETUYECKUX
K03 PHUITMEHTOB, MIPUHITATT
Kropu. Ilonstue o HenuHEHOM
TEPMOJMHAMHUKHU U CHHEPI€THKE.

Ilp

6.3

BbpoyHosckoe JIBUOKEHUE.
MapxkoBckue IIPOLECCHI.
VpaBuenne @Dokkepa-llnanka u
€ro NPOCTEHIINE ITPUIIOKEHHUS.

JIex

6.4

bpoyHoBckoe JIBUKEHUE.
MapxkoBckue IIPOLECCHI.
VpaBuenne @okkepa-llnanka u
€ro NPOCTEHIINE ITPUIIOKEHHUS.

Ilp

6.5

Kunernueckoe ypaBHEHUE
bonpumana, H-teopema.
Kunernueckoe  ypaBHeHHE C
peaKkcallMOHHbIM YJIEHOM M €ro
MPOCTEUIIINE TTPUITOKECHUSI.

Jlex

6.6

Kunernueckoe YpaBHEHHE
bonbimana, H-teopema.
Kunernueckoe  ypaBHEHHUE C
pEeIaKCallMOHHBIM YJIEHOM H €ro
IIPOCTEUIINE IPUITOKECHMUS.

6.7

BBeneHne B HEpaBHOBECHYIO
TEPMOJIMHAMHUKY M (PU3HUYECKYIO
KUHETHKY

20

Paznen 7.  Cratucruueckas
¢duznka KOH/JICHCUPOBaHHOT'O
COCTOSIHUSL.

7.1

Crarucrtuka (OHOHHOTO u
3JIEKTpOHHOro ras3oB. CocrosHue
3JIEKTPOHOB B KPHUCTAJUINYECKOU
pEIETKE.

JIlex

7.2

CrarucTuka (hOHOHHOTO u
JNEKTPOHHOrO ra3zoB. CocTtosHHE
3JIEKTPOHOB B KPHUCTAJUINYECKOU
pEIIETKE.

Ilp




7.3

Cratuctuka HOCHUTENEH 3apsja.
HepaBHOBeCHBIE DIIEKTPOHBI U
nplpkd.  PaccesHust HocuTteneun
3apsja, MIPOBOJIUMOCTb, H
KHHETHYCSCKHE CBOMICTBa
JTUAJICKTPUKOB,  METaNIOB U
MOJYTIPOBOIHUKOB.
KBa3zuuactuupl. AKycTuueckue u
ontuyeckrue (OHOHBI, ITA3MOHBI,
9KcUTOHbl DpeHkens U Banbe.
Konngencamus 0030HOB.
CBepXTEKYyYECTb.
DneKTpoH-(OHOHHBIE
B3aHMOJICHCTBUSL.

Jlek

7.4

Crartuctuka HOCUTENEW 3apsja.
HepaBHOBeCHBIE DIIEKTPOHBI U
nplpkd.  PaccesHust Hocutenein
3apsna, IIPOBOAMMOCT, u
KUHETHYECKHE CBOICTBA
OUDJIEKTPUKOB,  METALIOB U
IOJIYTIPOBOTHUKOB.
KBasnuactuupl. AKycTHUECKHE U
ontuveckre (HOHOHBI, IIA3MOHBI,
oKcUTOHbl DpeHkenss u Banse.
Konpnencanus 0030HOB.
CBepXTEKy4ECTb.
DneKTpoH-(OHOHHBIE
B3aUMO/ICVCTBUS.

Ip

7.5

[Tonsipon Ppennxa.
B3anmopeiicteue cBeTa c
KPHUCTAJUTMYECKOU peLIeTKOoM,
MOJISPUTOHBI. Ontuueckue
CBOMCTBA JUDIIEKTPUKOB,
METAJIJIOB U MOJYNPOBOJIHUKOB.
[ToBepxHOCTHBIE COCTOSTHUS
3JIEKTPOHOB. Cocrosinus
JNEKTPOHOB B  CTPYKTypax ¢
ITOHMKEHHON Pa3MEPHOCTBIO.

Jlex

7.6

[Tonsipon Ppennxa.
B3anmopeiicteue CBeTa c
KPHUCTAJUTMYECKOU peLIeTKOoM,
MOJIAPUTOHBI. Ontuueckue
CBOMCTBA JUDJIEKTPUKOB,
METAJUIOB M TOJIYNPOBOJIHUKOB.
IToBepxHOCTHBIE COCTOSTHUS
3IIEKTPOHOB. CocrosiHus
NIEKTPOHOB B  CTPYKTypax ¢
MTOHM>KEHHOU Pa3MEPHOCTHIO.

Ilp

7.7

Craructnueckas ¢duzuka
KOHJIEHCUPOBAHHOI'O COCTOSIHUS

Cp
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Pasznen 8. ax3amen

8.1

OK3aMCH

OK3aMeH

27




8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUA

8.1. OneHoYHbIE MaTEePHAJIbI JJIA IPOBEIeHNs TEKYIeH aTTeCTAIMU

3amanue:

MO)KGT JIN TIOHSATUC XUMHUYCCKOT'O ITIOTCHIINAJIa HpI/IMeHSITBCSI K C-)HCKTpOHHOMy ra3y B
MeTajuiax?

HGT, HOCKOHBKY 3JICKTpOHHBII>i ra3 HC ABJIACTCA XUMHUYCCKUM BCIICCTBOM.

Jla, TOCKOJIbKY 3JIEKTPOH UMEET MacCy MOKOSL.

Jla, TOCKOIIbKY 3JIEKTPOHHBIN a3 COOTBETCTBYET OMPEICIICHUI0 MAKPOCKOTHYECKOM
TepMO[[HHaMI/I‘IeCKOI;'I CHUCTCMBI.

Her, moTomy 4T0 37€KTPOHBI 00JIaJaf0T BOTHOBBIMU CBOMCTBAMH.

B dopmyne miist usmMeHeHus SHTPOIIUU UAEATBLHOTO ra3a

AS 12=C V Ini/oi T 2/T 1] +RInioi[ V_2/V_1]

OTBEUAIONIETO MEePEX0y U3 COCTOSIHUA | B cOCTOsIHUE 2, IEpEeHIUTE B IPABOM YacTH OT
nepeMeHHbIX T 1 V k nepemenabM T u P. 3necs C_V — uzoxopuueckas MolibHas TEINIOEMKOCTb, R
— YHUBepcallbHas ra30Basi MOCTOSIHHASL, T — a0COIIOTHAsS TemiepaTypa, V — MOJSIpHBIN 00béM, P —
JaBJICHHUE.

Cnoco0 arrecTanuu: MUCbMEHHBIN

Kputepuu onenku:

- Boicokuii yposens (3 6amna): [TonumaeT QU3UKy sIBICHUS, COCTABIISIET MAaTEMAaTUYECKUE
BBIpXEHHUS JIJIs TOTy4YeHus perienus. [lomydaeT npaBUIbHBINA OTBET.

- Cpennuii ypoBeHs (2 6anna): [lonumaer pusuky sBieHus. VICObITHIBAET CIOKHOCTH C
COCTaBJICHMEM MAaTEMaTUYECKUX BBIPAKEHUN 7S MOdy4YeHus perienus. [lomydaet npaBUIbHBIM
OTBeET.

- Huzkwuit yposens (1 6amn): [lonumaeT Gusuky siBieHus. VICOBITHIBAET CI0KHOCTH C
COCTaBJICHMEM MAaTEMaTU4YECKUX BBIPAKEHUH 7S MOJTy4YeHus perienus. V3-3a anreOpanueckoi
HETOYHOCTH HE MOJyYaeT MPaBHIbHBIN OTBET.

3agaHue:

B03MOXHO TONBKO TpU CTATUCTUYECKUX aHCAMOJISA: MUKPOKaHOHMYECKUN, KAHOHUYECKUN 1
OombIoi KaHOHUYeCKU. COTJIacHBI JIU BBI C TUM YTBEPKIECHUEM?

Ha, npyrue ancamOII1 HEBO3MOKHBI.

Hert, MOXHO «KOHCTPYHPOBATH» U HHBIE aHCAMOJIH, HAIIPUMEp - aHCAMOJIb.

Jlpyrue ancamOIu HEBO3MOXKHBI, TOTOMY YTO HET PYTHX XapaKTePUCTHUUECKUX (YHKIIHIMA, C
KOTOPBIMH 3TH aHCaMOJIH ObLITU ObI CBSI3aHBI.

Bo3morkeH enie oquH aHCaMOJIb- -aHCaMOIb.

N3 o6miero auddepeHnnaabHOTO ypaBHEHHS aanadaThl

(0T/0X)_x dX+y(dT/ox)_X dx=0

MOJIyYHTE ypaBHEHUE anadaThl Js U1€aJIbHOTO MapaMarHeThka. 37ech 1 — abconoTHas
temneparypa, y=C_X/C X (X — 0000mennas cuia, X — COnpsukEHHast ¢ Hel 00001éHHas
KOOPJIMHATA).

Croco0 aTrecTalvi: MUCbMEHHBIH

Kpurepun onenkn:

- Boicokuii yposens (3 Oanna): [loHnMaeT pu3MKy SBJIEHUS, COCTABIIIET MaTeMaTHYECKHe
BBIpXEHHUS IS TOTy4YeHus perieHus. [lomydaeT npaBUIbHBINA OTBET.

- Cpennwii ypoBeHs (2 6amna): [Torumaet ¢pusuky siBneHus. VICIBITBIBAET CII0KHOCTH C
COCTaBJIEHMEM MAaTeMaTUYECKUX BbIPAKEHUH 115 oay4yeHus perienus. [loimydaer mpaBUIIbHbIN
OTBeET.

- Huskuit yposens (1 6amn): [lonnmaeTr ¢pusuky siBiaeHus. VICIBITHIBaET CIOKHOCTH C
COCTaBJICHMEM MAaTEMaTUYECKUX BBIPAKEHUH s ody4yeHus perienus. M3-3a anredpanueckoi
HETOYHOCTH HE MOJy4aeT MPaBUIbHbIN OTBET.



3amanue:

1. ITokaxkute, 4TO I IPYIIIBI AHOMAJIBHBIX BEIECTB (HaIpUMep, sl BOABI IPU
t°<4°C), y koTOpbIX yAenbHbIH 00bEM TBEPIOH haszel VT Oomble yaenbHOro o0bEMa KUIAKOCTH
V K, Temnieparypa niaByieHUsl T yMEHBIIAETCS ¢ POCTOM JIaBJIECHUS.

2. Moxer 11 Temrneparypa IUIaBI€HUs BEILECTBA TOHUKATHCSA C POCTOM BHEIIHEr 0
NaBJICHUS?

a. la, 18 rpynmbsl aHOMaJIbHBIX BELIECTB, Y KOTOPBIX YAEIbHBINA 00bEM paciuiaBa
OoJibIlle, YeM YACIbHBI 00beM KpUCTAILIA.

b. Her, T.x. 3T0 mpotuBopeunT ypaBHenuto Kianeiipona-Knaysuyca.

c. la, u Tak BezieT ce0s TeMIieparypa IJIaBJIeHHUs BCEX BEIECTB.

d. [la, HO TOJIBKO JIsl IPOCTHIX BEIIECTB.

Crnioco0 arrecTanuu: YCTHBIM WM TACbMEHHBIN

Kpurepuu onenku:

- Breicokuii ypoens (3 6ayna): [lonumaer Gpu3nKy sSBICHHS, COCTABIAET MAaTEMAaTHUECKUE
BBIPAXEHUS IS TOIy4YeHUs perieHus. [lonyyaeT npaBUiIbHBINA OTBET.

- Cpennuii ypoBens (2 6amna): [lonumaer Gu3uky sBaeHHs. VICTIBITBIBACT CI0XHOCTH C
COCTaBJICHUEM MATEMaTUYECKUX BBIPAKEHUH /1715 TOIy4YeHUs perieHus. [lomydaer npaBuiIbHbIN
OTBET.

- Huzkwii yposens (1 6amn): [TornmaeT Gusnky siBjaeHus. VICTIBITBIBAET CIIOKHOCTH C
COCTaBJICHUEM MATEMaTUYECKUX BBIPAKEHUH /1715 TOIy4yeHus perienus. M3-3a anredpanueckoi
HETOYHOCTHU HE MOJIy4aeT paBUIbHbIN OTBET.

8.2. OueHouHble MaTepUAJIbI 1151 MPOBEAEHNs IPOMEXKYTOYHOI aTTecTAllNU
CM. TIPHJIOXKCHUE
8.3. TpeOGoBaHus K PeliTUHI-KOHTPOJIIO

dopMa poBEeACHUS YK3aMEHA: CTYIECHTHI, OCBOUBILKE IIPOrPaMMy Kypca MOTYT ITOIY4YUTh
OLICHKY I10 UTOr'aM CEMECTPOBOM U IIOJIyCEMECTPOBOU PEUTUHIOBOM aTTECTALUU COTJIACHO
«[Tonoxxenuto o pedTHHroBOI cucteme oOyuerus TBI'Y »

Ecmn ycnosus «llonoxeHuss 0 peUTUHIOBOM CUCTEME ...» HE BBIIIOJIHEHBI, TO 9K3aMEH
ciaetcs coriacHo «I1om0kKeHn o 0 MPOMEKYTOUHOM aTTecTaluy (3K3aMeHax U 3a4eTax)
o0yyaromuxcs 1o nmporpaMmam Beiciiero oopasosanust TBI'Y»

KauecTBo ycBOEGHMSI 00ydaromuMes KakJJ0l JUCHUIUIMHBI oleHuBaeTcs o 100-6annpHoi
HIKae.

WuTerpanbHas peUTHHroBas OlleHKa (0an) Mo KakaoMy MOJYJII0 (Ieproay o0ydeHus)
CKJIaJIbIBAETCSI U3 OLIEHKH TEKYIIEH paboThl 00y4aroUMXCsl Ha 3aHATUSAX JIEKIIMOHHOTO U
CEeMMHAPCKOIo THUIA (CeMUHApBhl, MPAKTUUECKUE 3aHATHS, TPAKTUKYMBI, 1a0opaTOpHbIE padoThI,
KOJIJIOKBUYMBI M HHBIE aHAJIOTHYHBIE 3aHATHS), OLEHKH MHUBHIyalIbHON paboThl 00yJaromuxcs u
OLICHKH 32 BBIIIOJIHEHUE 33JJaHUI PEHTUHIOBOTO KOHTPOJIS YCIIEBAEMOCTH.

MakcumasnbHast CyMMa peHTHHIOBBIX 0AJUIOB B CEMECTpE, 3aKaHYMBAIOIIEICS SK3aMEHOM,
10 UTOraM cemecTpa cocTaBisieT 60.

Oobyuaromemycsi, HaOpasmemy 40—-54 Ganna, mpu MOABEACHUH UTOTOB ceMecTpa (Ha
MOCJIETHEM 3aHATUH 110 TUCIMILIMHE) B PEUTHHTOBOM BEOMOCTH yUeTa YCIIeBaeMOCTH U 3aU€THOM
KHUKKE MOXKET ObITh BBICTABJIEHA OLIEHKA «YyJJOBIECTBOPUTEIHHO.

OObyuaromemycsi, HaOpaBiiemy 55—57 GaioB, MpU MOJBEACHUHA UTOTOB ceMecTpa (Ha
MOCJIETHEM 3aHATUH 110 TUCIMILINHE) B rpade peHTHHIOBOM BEIOMOCTH y4eTa yCIeBAEMOCTH
«[IpemuanbHble 6asIbD» MOKET OBITH 100aBIEHO 15 6ayIoB U BBICTABJICHA YK3aMEHAIIMOHHAS
OLICHKA «XOPOLIO».

Obyuaromemycsi, HaOpasmemy 58—60 GanoB, Mpu MOJBEACHUH UTOTOB cemMecTpa (Ha
MOCJIETHEM 3aHATUH 110 TUCIMILIMHE) B rpade pedTHHIOBOM BEIOMOCTH y4YeTa yCIeBAEMOCTH
«[IpemuanbHble 6aIbD) MOKET OBIThH 100aBIEHO 27 OAJUIOB M BBICTABJIECHA YK3aMEHAIIMOHHAs
OLIEHKA «OTIUYHOY.

B kakux-mu6o MHBIX citydasx A00aBleHHe MPEMUAIbHBIX 0aJIOB HE IOMTYCKACTCH.



OO6yuatommuiicsi, HabpaBuii 70 39 0aIOB BKIIOYUTEIHHO, CIAET IK3aMEH.

OTtBeT 00yuaromerocst Ha 9K3aMeHe OIEHUBAETCSI CYMMOU 710 40 peUTHHTOBBIX 0aJlIOB.
HToroBast o1ieHKa CKIaABIBACTCS M3 CYMMBI 0aJlIOB, MOTYYEHHBIX 32 CEMECTp, U OAIIJIOB,
MOJTYYCHHBIX Ha dk3ameHe. OOydaroneMycs, KOTOPBIN CIaeT SK3aMeH, TpeMHUaIbHbIC 0alIbl HE
HAYMCIISIOTCS.

B yHuBepcurere neicTBYET clieyromias IKaja rnepecuera peHTHHTOBBIX OAJIJIOB JJIs
IUCLHIUINH, 3aKaHYNBAFOIINXCS DK3aMEHOM:

oT 40 10 69 — «yJOBIETBOPUTEIIBHOY;

oT 70 10 84 — «xopo1Io»;

oT 85 1o 100 — «OoTJIINYHOY.

MakcumanbHasi cymMmma 0aJljIoB B CEMECTpE, 3aKaHUYNBAOIIICHCS 3a4€TOM, 110 UTOTaM
cemectpa cocrasiseT 100 6amnoB. O0ygaromemycs, Habpasiemy 40 6aIOB U BBIIIIE IO UTOTaM
paboThI B CEMECTpPE, B PEUTUHTOBOI BEJOMOCTH yueTa YCIIEBAEMOCTH U 3aYETHOM KHUKKE
BBICTABJISICTCS OTMETKA «3aUTCHOY.

OOyuarommmiicst, HabpaBIHii 10 39 6aIOB BKIIOYUTEIHHO, CACT 3a4eT.

9. YYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JTUCLUILIMHBI (MOLYJIS)

9.1. Pekomenayemasi quTeparypa

9.1.1. OcHoBHAas JIUTEpPATYypa

Tudp Jlureparypa

JI1.1 |bonnpapes, Kanamnukos, Criupun, Kypce obmieit ¢pusvku B 3 ku. Kuura 3:
TepMOJUHAMUKA, CTaTUCTUYECKas PU3UKa, CTpOeHHE BelecTBa, Mockaa: FOpaiit, 2023,
ISBN: 978-5-9916-1755-0,

URL.: https://urait.ru/bcode/532034

JI1.2 |Edpemos, Cratuctuyeckas ¢pusuka u repmoaruHamuka, Mocksa: IOpaiit, 2024, ISBN: 978
-5-534-05152-0,
URL.: https://urait.ru/bcode/539573

JI1.3 [CamcoHOB, Y4eOHO-METOAUYECKUI KOMILIEKC MO TuciuIuinHe "TepMoJuHaMuKa,
cTaructuyeckas ¢pusuka, pusndeckas kuHeruka'", Tseps, 2012, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/04293umk.pdf

JI1.4 |Kpacnonesues E. A., Crneurnassl pusnku. Cratuctuueckas pu3uka paBHOBECHBIX
cucrem, HoBocubupcek: HI'TY, 2017, ISBN: 978-5-7782-3366-9,
URL.: https://e.lanbook.com/book/118453

JI1.5 [Konapatees A. C., Paiiroponckuii I1. A., 3anauu no TepMoiMHaMUKe, CTaTHCTUYECKOU
¢busuke u KHHETUYECKOU Teopuu, Mocksa: ®usmarnut, 2007, ISBN: 978-5-9221-0876-8,
URL.: https://biblioclub.ru/index.php?page=book&id=68400

9.1.2. JlonosiHuTEIbHAA JIUTEPATYypa

HIndp Jluteparypa

JI2.1 |Hoswuxos U. 1., Tepmonunamuka, Cankt-Ilerepoypr: Jlanp, 2022, ISBN: 978-5-8114-
0987-7,
URL.: https://e.lanbook.com/book/210323

JI2.2 | CasenneB U. B., MonekynspHas ¢pusuka u repmoannamuka, Cankr-IlerepOypr: Jlans,
2022, ISBN: 978-5-8114-9197-1,
URL.: https://e.lanbook.com/book/187739




9.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

D1 |1. fuetiku bennapa (yuebusiit puasm) :  http://www.youtube.com/watch?
V=FRFqoH1Tv-g

32 (2. Juddy3us u ee npumeHeHue (Ya1eOHBIN QHIBM):
http://rutube.ru/video/01c1b9358e696f998e466640660591a0

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Kaspersky Endpoint Security 10 myis Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

Muorodyukinuonansabiii penakrop ONLYOFFICE

1
2
3
4  |WinDjView
5
6
9

3.2 CoBpeMeHHBbIe Ipo(eccHOHAIBbHBbIE 0a3bI JAHHBIX U HHGPOPMaIlHOHHBbIE CIIPABOYHbIE

CHCTEMBbI
Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)
OBC TBI'Y
9BbC BOOK.ru
OBC «Jlanb»
3BC IPRbooks

OBbC «YHuBepcurerckast OnbIMOTEKa OHJIAH

9BbC «IOPAUT»

ool N| o o1 Bl W N

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

Ayaur-1 OobopynoBanue

3-228 KOMIUIEKT y4eOHOM Mebenn, NepeHOCHOH HOYTOYK, IPOEKTOp, IKpaH

3-218 KOMIUIEKT y4eOHOM MeOenn, MepeHOCHOH HOYTOYK, TPOEKTOp, IKpaH

11. METOJAUYECKHUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCHMUIIIAHBI

CaMocTrosTenbHas pa60Ta HAaYMHACTCA OO0 MpUuxoaa CTyYACHTA Ha JICKIUTO. HCJ'ICCOO6p3.3HO
HCIIOJIb30BAHUC «CUCTEMBI OIICPCIKAOIICTO YTCHUA», T.C. IPCABAPUTCIBHOI'O MIPOYUTHIBAHUA
JICKOHMOHHOI'O MaTC¢pHraia, COACPKAIICTOCH B y‘-IC6HI/IKaX n y‘-ICGHBIX HOCO6I/I}IX, 3aKJIaJdbIBarOICro
6a3y JJI Ooiee FHY6OKOFO BOCIIpHUATHUA JICKIUU. PaGora Haa JICKIMOHHBIM MAaTCpHaJIOM BKIIKOYACT
JABa OCHOBHBLIX JTalld: KOHCIICKTUPOBAHUC JIEKIUH U MOCJICAYHOUIYIO pa60Ty Haa JCKIHMOHHBIM
MaTCpHraJIoOM. ITox KOHCIICKTUPOBAHHUEM MMOAPA3YyMEBAIOT COCTABJIICHHUEC KOHCIICKTA, T.C. KPATKOI'O
MUCBbMCHHOI'O U3JIOKCHUS COACPIKAHUA 4yero-moo (y'CTHOFO BBICTYIIJICHUS — PCYH, JICKIIUHU,
AOKJIaza v T.II. HJIX MMCBbMCHHOI'O UCTOYHUKA — NOKYMCHTA, CTaTbH, KHUTH U T.H.).

Mertoauka pa6OTBI IMPU KOHCIICKTUPOBAHUU YCTHBIX BBICTyTIJ'ICHI/Iﬁ 3HAYUTCIBHO
OTINYaCTCA OT METOAUKHU paGOTBI IMPpU KOHCIICKTUPOBAHUN MUCBbMCHHBIX HCTOYHHKOB.
KOHCHCKTI/IPYSI NMHUCbMCHHBIC UCTOYHUKHU, CTYJCHT UMCCT BO3SMOXKXHOCTb HCOAHOKPATHO NPOYUTATH
Hy)KHBIfI OTPBIBOK TCKCTA, MOPA3MBICIINTL HAZl HUM, BBIICIIUTH OCHOBHBIC MBICJIM aBTOpa, KPAaTKO




chopMyIHpOBaTh X, a 3aTeM 3anucaTh. [Ipy HEO6XOIMMOCTH OH MOXKET OTMETUTH U CBOE
OTHOILIEHHE K 9TOM Touke 3peHus. Ciyas ke JEeKIHI0, CTYACHT OOJIBIIYIO 4acTh KOMIUIEKCa
yKa3aHHBIX BbIIIE paOOT JOJDKEH OTKJIAAbIBATh Ha JPYroe BpeMsl, CTPEMSCh UCIOIb30BaTh KaX/1yt0
MUHYTY Ha 3alMCh JICKLUH, 4 HE HA €€ OCMBICIICHHE — JIJIS 3TOTO y’KE€ HE OCTACTCS BPEMEHHU.
IToaToMy IIp¥ KOHCIIEKTUPOBAHUH JIEKLIUU PEKOMEHAYETCSI Ha KAKIOW CTPAHULIE OTIEISTH I1OJIS
JUISL TIOCJIEYIOIINX 3aIIMCEH B JOTIOJIHEHUE K KOHCIIEKTY.

3anucas JIEKLUIO WINM COCTABUB €€ KOHCIEKT, HE CIIEAYET OCTaBISATh paboTy Haj
JIEKIIMOHHBIM MaTEpUaJIOM JI0 Hayaia IOATOTOBKH K 3a4eTy. HyXKHO mpoaenars Kak MOXKHO paHblle
Ty paboTy, KOTOpast CONPOBOXKJAET KOHCIIEKTUPOBAHUE TMCbMEHHBIX HCTOUHUKOB U KOTOPYIO HE
yJaJI0Ch cIeNIaTh BO BPEMs 3alIUCH JIEKLMU: IPOYECTh CBOM 3alUCH, paclIu(ppOBaB OT/AEIbHbIE
COKpAILEHUS, IPOAHATU3UPOBATH TEKCT, YCTAHOBUTD JIOTUYECKUE CBSI3U MEXKY €T0 2JIEMEHTAMH,
BBIJICJIUTH TJIaBHBIE MBICTIH, OTMETUTH BOIPOCHI, TPEOYIOIIHNE JONOIHUTEIBHON 00paboTKH, B
YaCTHOCTH, KOHCYJIbTAIIMH IIPENOIaBaTENs.

B nporiecce opranu3zaiiy caMOCTOSATEIbHOM paboThl 0OJIBIIOE 3HAYCHUE HMEIOT
KOHCYJIbTAIMH C TPENOaBaTEeNIeM, B X0J1€ KOTOPHIX MOXHO PEIIUTh MHOTHE MPOOIEMbI H3y4aeMOT0
Kypca, ySACHUTb CJIOXHbIE BOIPOCHI. becena cTyieHTa 1 npenojaBaTelis MOXKET AaThb MHOTO€E - 3TO
IpOCTOH MmpreM noiy4deHus 3HaHuii. CamocTosTenpHas padoTa HOCUT CYyry00 MHANBUAYaIbHBINA
XapakTep, OJJHAKO BIIOJIHE BO3MOXHO U KOJIJIEKTUBHOE OCMBICIIEHUE MPOOIIEM.

MeTtoauueckue peKoOMEHIalKHU 10 MTOATOTOBKE K SK3aMEHY

DK3aMeH - BaXXHBIE dTalbl B yIeOHOM MPOLIECCe, UMEIOIIUE LETbI0 MPOBEPKY 3HAHUIA,
BBISIBJICHHE YMEHUI IPUMEHSTH [1OJy4€HHbIE 3HAHUS K PELICHUIO MpakTHYecKux 3a1ad. Kax
MOJIFOTOBKA K AK3aMEHY, TaK U caM dK3aMeH - (opMa aKTUBU3ALMU U CUCTEMATU3ALIUN
MOJTYYECHHBIX 3HAHUN, UX YTITyOJICHUS U 3aKpETUICHHS.

Jliig sx3amMeHa HeoOX0IMMO CJeyIoLIee: SK3aMEHAI[MOHHbIE BOIIPOCHL; MaTepHallbl Kypca;
Baiu KP; Bamu 3anucu; Bai npernoiaBareib; Bamla yueOHas rpynmna; yueOHble 3aHATHUS.

PexoMeHniyeM BOCIIOIb30BaTHCS OOIIMMHU COBETAMHM.

1. Ucnonp3yiiTe 3K3aMeHaIlMOHHBIE BOIIPOCHL. DTO acT BaM BepHOE MpeCcTaBIEHUE O TOM,
YTO HY’KHO 0KMJIaTh Ha 3k3ameHe. [lonpakTukyiiTech B HalMCAaHUM OTBETOB HA BOIPOCHI, CTAPasiCh
YII0)KUTHCS B OTBEAEHHOE BPEMS, HO IIPH 3TOM UMENUTE MoJ1 pyKaMHu MaTepHalibl Kypca, YTo0bl
IPOBEPUTH Bally maMsTh Ha OTHOCSIIMECS K JIeNY UAEHU U KOHIETIHH.

2. Vcnonw3yiite MaTepuaisl Kypca. ¥ Bac OyayT xopolue manchl cAaTh 9K3aMeH YCIEITHO,
eciu Bol ucnonb3yere MaTepuansl Kypca B Bammx oTBerax Ha 9K3aMeHallMOHHBIE BOIIPOCHI.
[TocrapaiiTech 6erio MpocMOTPETh OCHOBHBIE UJEH Kypca, Korja y Bac nosiBuTcs HekoTopoe
BpeMsl 17151 00 AyMbIBaHUSI.

3. [Ipubernute k nomoiu Bamiero npenogasaTens U Apyrux CTyA€HTOB Barieil rpynmsl.

4. Ucnonp3yiTe IEKIMU U y4eOHbIE 3aHATHS J1s1 IOJATOTOBKHU K 3a4eTy U IK3aMEHY.



1.Bonpocwl u 3a0auu 0151 npo6EepKU 3HAHUN NPU 0CBOCHUU OUCUUNTIUHBL

Jlns mpaeanbHOro rasa pv=~0 , C, = const

P=p(v)

MOJyYUTh YpaBHEHHE aauadaThl

pv=0 =C,+R

C
HOK&S&TL, qTO OJII HACAJIBHOI'O Ira3a yYaclibHad TCIINIOCMKOCTDb P

Omnpenenuts KIIJ[ TemnoBoil MamuHbl, pabOTaAIOMIEH MO IIUKITY, COCTOSIEMY U3

0=0, =0,

JIBYX U30TEPM NEPEeCEeYCHHBIX IByMs afiabaTamH.

ITokasate, uro KIIJI TermmoBoro nsurarenss He Moxet npeBbicuTh KIIJ[ mukiia
Kapno, paboTaroiiero B TOM ke Iuarna3oHe TeMIeparyp.

pv=6 c,=const

Jlns  umeanbHOro Tasa , TIOJIYYUTh OapoMEeTpHUYECKOe

U(z)=mgz

pacupeaciiCHUC IJIOTHOCTH B ITOJIC CHIIBLI TAXKECTU

Ncxons u3 ycnoBusi paBHOBECHS JKUAKOCTH M Ta3a s (0, P) = 144 (0, p)’ MTOJTYIHTh

dp
BBIPAKCHHUC IJISI TCMIICPATYPHOI'O I'paduCHTA do AAaBJICHUS HACBIIICHHOIO I1apa.

Honaraﬂ, 4YTO AABJICHHUC PABHOBCCHOI'O 3JICKTPOMAIHUTHOT'O U3JITYUCHHA P paBHO

&
u=—
TPCTHU IIIIOTHOCTHU €TO S3HCPIrUun \Y , HHOJIYYUTb TCMIICPATYPHYIO 3aBUCUMOCTDH

u=u(d)

1
dszg(dg‘i‘ pdV) (e’v) |

Cunras NOJIHBIM TU(dEepeHIInaioM B MEePEMEHHBIX

85}
vy yepes ypasHenne cocrosns P=POV),

a
HOK&?)&TB, qTO €CJIN TCIINIOEMKOCTD CV 0 , TO SHTPOIIUA CUCTCEMBI UMECT TOT JKC

BBIPA3UTh BCIINYUHY [

XapaKkTep 3aBUCUMOCTH OT TEMIIEPaTyphI.

10.Yka3aTh yciaoBus, IPU KOTOPHIX PABHOBECHOE COCTOSIHUE CUCTEMbI COOTBETCTBYET

MaKCUMaJIbHOMY 3HAYCHUIO S9HTPOIIHH.

11.VYka3aTh yciaoBus, TPy KOTOPHIX PABHOBECHOE COCTOSIHUE CUCTEMbBI COOTBETCTBYET

MUHHMMaJIbHOMY 3HaUYE€HHUIO CBOOOHOM SHEPTHUHU.

12.Tloka3aTh, 4TO HJii PABHOBECHOW KJIACCHYECKOW HEPEISTUBUCTCKON CHCTEMBI

3
-0
Cp€aHsasa KWHCTUYCCKAA SOHCPIrud 4aCTULl paBHa 2

13.0HPGJICHI/ITB Cp€aHCC YUCIO0 YaCTHL UACATIbHOTO KJIACCUYCCKOT' O ra3a, rnaaarommnx

3a CeKyH/y Ha 1 cM? CTEHKH.



14.ns BeipoxaenHoro =0 upeansroro depmu-rasa ompenenuTh rpaHHYHBIC
3HAYEHUSI UMIYJIbCA U SHEPTUU YACTHII.

15.0mnpenenutb CpeIHIO SHEPTUI0 FTAPMOHUYECKUX KOJIEOAHUU, MPOUCXOASIINX B
PABHOBECHBIX CTATUCTUYECKUX CUCTEMAX.

16. I[J'IH CHUCTEMBbI C (1)I/IKCI/Ip0BaHHBIM YUCJIIOM YaCTHL IIOJY4YWUTb OLCHKY JJIA

2
IMCIIEPCHUU TEMIIEPATYPBI (40) npu ycnosun Y =const - P= const

17. Jlns paBHOBECHON CHCTEMBI, HaXOJSIICHCA B BBIACICHHOW BOOOpakaeMbIMU

2
A
CTEHKaMH 00/1acTH ONPCACIINTL AUCIICPCUIO YUCIIa YaCTHI] B CHUCTCMC ( ) )
BBIpA3uB €C YCPC3 YPABHCHUC COCTOSHUA P= p(<9,V) .

P _ const
18. PaccumnTarh TEIIOEMKOCTD MI€aIbHOIO ra3a B mpoiecce V

a,b

19.YcTaHOBUTH CBSA3h KPUTHUYECKUX TMApaMETPOB C MOCTOSHHBIMU YPaBHEHUS

a
(p+5)(V ~b) =RT
cocTosiHUs cucTteMbl BaH-nep-Baanbca \ .

20.Cuctema MOXET HaXOJUThCS B Tr000M U3 N cocTosiHuN. BeposTHOCTH TOro, 4TO
CHUCTEMa HaXOJHUTCA B -OM COCTOSHMM, paBHa p; (i=1, 2, ..., N), npudyem
IiV:1 p; = 1. IlpumMeHsss METOJ HEONPEACICHHBIX MHOXHUTEJICH, MOKa3aTh, YTO
pacrpeniesieHne BepOsSTHOCTH, COOTBETCTBYIOIIEE MAaKCUMyMy UH(OPMaIIMOHHON

sutponuu S = —k Y,; p;Inp;, umeer Bua

1
P1 = D2 ="'=PN=N
S =S; = kInN.
21.0pHOMEpHOE HOpPMAbHOE (TayCcCOBO) pacIpelesieHus C HYJIEBBIM CPEIHUM

S3HAQYCHUEM MU CPCAHCKBAAPATUYHBIM OTKIIOHCHUEM O OIIMCBIBACTCS BBIPA)KCHUCM

2
p(x) = (2mo?)~2exp (— ;7) —0 < x < 00,

a) Ilokasark, 4TO [JIs TAKOTO paclpeesieHuss MH()OPMALMOHHAS SHTPOIIKS PaBHA
kln (2mec?)/2, rae e — ocHOBaHME HATYPAJIbHBIX JIOrapU(MOB.

0) ITokaszarh, 4TO IS 3aaHHOTO 3HAYEHHUS f_oooo x2?p(x)dx = 0% HOpMHPOBaHHOE
pacrpezeleHie BEPOSITHOCTH, MMEOIIee HanOOIbIIYI0 HH(OPMAIMOHHYIO SHTPOIIHUIO,

SABJIACTCA OAHOMEPHBIM HOPMAJIbHBIM PaCIIpCaACIICHUCM.



22.Cuctema HaxoauTca Npyu (UKCUPOBAHHBIX 3HAUYCHUSIX XMMUYECKOrO MOTEHIMAIa

u Temnepatypsl. [lokazate, 4to norapudm O0NbIION CTATUCTUUECKON CYMMBI JIJIs

TaKOW CUCTEMBbI MPOMOPLUOHATIEH 00bEMY.

23. a) [lokazaTp, 4TO JUIsI OAHONW YACTHIIBI MACCOW M, MBIDKYIICHCS KIACCUYECKU H

HEPEJATUBUCTCKH B CBOOOJHOM OT TOJICH pe3epByape oobeMoM v (mipu g = 1),

Z, = h=3v(2nmkT)?/?, rne T — TeMmeparypa 3TOi CHCTEMBL.

0) 1 n pa3nuYUMBIX YaCTHUIl, ABMXKYIIUXCS HE3aBUCHUMO, HO C TOYEYHBIM
B3aMMOJICICTBHEM, KaK B M. «a», B KJIACCHUECKOM ClIydae JOJHKHO OBITh CIPABEJIHMBO
PaBEHCTBO

Zn =17
OOBSICHUTH KA4eCTBEHHO, KaK W3MEHHUTCS Z, , €CIU YaCTUIlbl SBISIOTCA

HCPA3JINYNMBIMH.

1. B paccmaTpuBaeMoM HHTEpBaJEe TEMIEPATYP TEMIIOEMKOCTh HEKOTOPOTO
Tena onpezpensercs gpynkuueint C=10+2-102T+3-10°T%(x/K). Onpenenurs
KOJIMYECTBO TEIUIOTHI Q, mosrygaemoe TenoM npu HarpeBanuu oT 11=300K mo

T,=400K.

2. Kpyrosoii npouecc Ha auarpamme p, V
n300pakaeTcs JIUIMIICOM, IOKa3aHHBIM Ha Ap, tilla
puc. VMcnons3ys maHHbIe, MPUBEICHHBIC Ha 400k~ ===

PUCYHKE, OMNPENCINTh KOJUYECTBO TEIUIOTHI
Q, momyyaemoe pabourM TEJIOM 32 OJTUH ITUKJT

0,100}~ e
a2 0600

3. N300pa3uth  juisi  WJ€adbHOTO  Ta3a  NpUMEpHble  rpaduKu
U30XOPUYECKOT0, HM300apUYeCKOro, M30TEPMUYECKOTO M a1nadaTUYeCcKOro
npoleccoB Ha auarpammax: a) p, V; 0) 7, V; B) 7, p. I'paduku n3o0Opa3uthb
IPOXOSIIIMMHU Yepe3 OOLIYIO JJI HUX TOUKY.

4, Ha pucyHke wu300paxeHbl MATh 4
MPOLIECCOB, MPOTEKAIINX C HUACATbHBIM

razom. Kak BeneT ceOst BHyTpEHHSSI SHEPTUs

rasa B X0J1€ KaKJI0r0 U3 IPOLEeCCOB?

/]

S. Hekotopoe KOJIMYECTBO HIEAJBHOTO Ta3a C  OJHOATOMHBIMH
MOIIEKyJaMH coBepmiao 1mpu  p=1-10"Tla obGpatuMblii W300apHYECKHIA
MpoIIecC, B XOJIe KOTOPOro o0beM raza u3MeHwics ot 3HadeHus Vi=101 no
3HaueHust Vo=2011.

Onpenenurs:

a) npupalieHre BHyTpeHHel sHepruu raza AU,




0) coBepIIECHHYIO ra30M padoTy A,
B) MOJIYYEHHOE ra30M KOJMYECTBO TEIUIOTHI Q.

Ha pucynke npuBeneHsl rpaduku 4YeTbIpeX pPa3IMUHbIX (YHKIHUNA
pacnpeneneHuss BEPOATHOCTEW 3HAYEHUW HEKOTOpOW BenWuuHbl X. Jliid
KOKIO0TO #3 TpaduKOB HAWTH KOHCTAaHTYy A, TPH KOTOPOW OKa3bIBACTCSA
HOPMHUPOBAHHOM. 3aTeM BBIYUCIHTE X U X2, JIJIs CIlydast @ BBIYUCIHUTH TAKKE
<|x|>.
floh . Az)h
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