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PaGouast mporpamma qucruminHbl « CTatucTrudeckas GU3nKay

Cocrasnena: poueHt Opsosa U. H.
(mommxuocTh 1 @O npenonasarens)

Pabouas mporpamma TUCIUIUIMHBI 0OCYK/IE€HA Ha 3acelaHuu Kadeapbl-pa3padboTanka
kadenpa pusuku u Meroauku ooydeHus pusuke KI'TIY
npotokosl No 8 or« 11 » ampens__2019 r.
3asenyrommii kadeapoi Tecaernko B. WM. Hf i
(¢b.m.0., moamHUCH) UM

\

Pabouas mporpamMmMa AMCHMILIAHBI 00CYK/IeHA Ha 3aCeJaHWH BBITyCKaroe kadeapbl
OU3UKN U METOINKHU 00yUeHUsI HUHKE
npotokosl Ne 8 or« 11 » anpens_2019r.
3aBenyrommii kadenponr Tecnenko B. U. H( -
(¢.1.0., moNCH) LB

Ono6peno HMCC(H)
« 16 » mas_2019 r. [Iporokon Ne 8

IIpencenarens boptHoBckuii C.B.
(¢.m.0., moamumck) =

PaGoyas mporpamma TUCHUILIMHBI 00CYXK/ICHA Ha 3aceaHiu Kapeapbl PU3NKH U METOTUKH
o0yueHus uznke

npotokos Ne 8 ot «06» mas 2020r.

3aBenyrommii kadeapoit % — B.U. Tecnenko

Ono0peHo HayYHO-METOJUYECKUM COBETOM CIEIUAIbHOCTH (HAINpaBJIEHUs TOATOTOBKH)
MHCTUTYTa MaTeMaTUKH, (PU3UKU U UHDOPMATUKH

«20 » mas 2020 r. [TpoTtoxon Ne 8

[Ipeacenarens HMCC (H) ﬁ\ C.B. boptHOBCKUI
2



Pabouas nmporpamMMa AUCHUIUIMHBI 00CYX/IeHa Ha 3acelaHiy Kadeapbl PU3NKN U METOAUKH
o0yueHus (puzuke

npotokod Ne 8 ot «12» mas 2021 r.

3aBeayronuit kadeapoit % -— B.H. Tecnenko
QL\

Ono0peHo HayYHO-METOJUYECKUM COBETOM CHEIUATBbHOCTHU (HAMpaBJICHUSI IOJTOTOBKH )
MHCTUTYTa MaTeMaTUKH, (GU3UKU U UHPOPMATUKHI

«21» mas 2021 r. [IpoTtokoin Ne 7

[Ipeacenarens HMCC (H) ﬁ\ C.B. boptHOBCKUI
/ﬁ

"
>

Pabouast mporpaMma JUCIUILTHHBI 00CYX/IeHa Ha 3aceJaHnuu Kadeapsl PU3UKH U METOAUKA
o0yueHus (pusnke

nporokoi Ne 8 ot «04» mas 2022 r.

3aBenyronuii kageapoit B.U. Tecnenko

7

L,\

Ono6peHo HayYHO-METOJUYECKHM COBETOM CIEIUATbHOCTH (HAMIPABIICHUS TOITOTOBKHU)
WHCTUTYTa MaTeMaTUKH, (PU3UKU U UHDOPMATUKH
«12» mas 2022 r. [IpoTokon Ne 8 A
[Ipencenarens HMCC (H) /\ C.B. bopTtHOBCKUI
2

"
>

Pabouas nmporpamMMa AUCIUIUTMHBI 00CYXk/IeHa Ha 3acelaHiM Kadeapbl GU3MKH U METOUKU
oOyueHus (puznke
nporokoi Ne 8 ot «03» mas 2023 r.

(V) (V) t . //‘/ -
3aBenyrouuii kadeapoit e — C.B. JlaTbiHueB
1// -

Ono0peHo HayYHO-METOJUUYECKUM COBETOM CIEIUAIbHOCTH (HAIMpaBJIEHUs TOITOTOBKH)
WHCTUTYTa MaTeMaTUKH, (PU3UKU U UHHOPMATHKH
«12» mas 2023 r. [IpoTokon Ne

8
[Ipencenarens HMCC (H) ‘&g/ — E.A. Aémmna



IosicHUTENLHAA 3aNNCKA

1. MecTo TUCUUIIMHBL B CTPYKTYpE 00pa30BaTEIbHON TPOTrPaMMBI.

Hacrosimas paboyas nporpamMma IUCHMIUIMHEI (J1ajiee mporpamma) pazpaboraHa B
COOTBETCTBUHM C (eepalbHbBIM TOCYAapCTBEHHBIM 00pa30BaTEebHBIM CTaHAAPTOM
Beiciiero  oOpaszoBanmst (PI'OC BO) mno HampaBinenuto mnoarotoBku 44.03.01
[legarornyeckoe obOpazoBanue (YpoBeHb OakajlaBpHaTa), YTBEP)KICHHBIM IMPHKA30M
MunuctepctBa obpa3zoBanus u Hayku Poccuiickoit @enepamu ot 09 despans 2016 r.
No 91 (3apeructpupoBan B Muntocte Poccuu 02 mapta 2016 r. Ne 41305), ¢ yuetom
npodeccuonanbubix crangaptoB 01.001 Tlemaror (memarormueckas AESITEIBHOCTH B
cdepe MOMKOIBHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIETr0, CPEAHET0 OOIIero
oOpa3oBaHus) (BOCIIUTATENb, YUUTENb ), YTBEPXKIEHHOTO Mpruka3oM Muntpyaa Poccuu
ot 18.10.2013 Ne 544H (¢ u3m. ot 25.12.2014) (3apeructpupoBan B Muntocte Poccun
06 nexadps 2013 r. Ne 30550), 01.003 Ilemgaror JOMOJHUTEIBHOTO 00pa30BaHUs ACTEH
U B3pOCIHBIX, yTBEpxKAEHHOTrO npukazoM Muntpyaa Poccun ot 08.09.2015 Ne 613H
(3apeructpupoBan B Muntocte Poccun 24 centsaops 2015 r. Ne 38994), cormacHo
y4eOHOTO  TUIaHa  TOATOTOBKM  OakanaBpoB 1o  HampasieHuto  44.03.01
«Ilemaroruueckoe oopazoBanue» (4 roaa). YueOHas nporpamma OblLIa Co37aHa CHIAMH
kadeapsr odmel u teoperndeckoil pusuku KI'TIY. B pa3paboTke Kypca npuHUMamu
aktuBHOe yuactue Kpyrios B.b., VBanoB A.A.

2. Hucrummmaa 51.0/[11.06.01.02.01 Cmamucmuuecxkas ¢uszuxa sBASETCS
00s3aTeNbHON AUCIMIUIMHON B MoAyJie “TIpenMeTHo-MeToauYecKuid” yueOHOoro miaHa
U u3zydaercsa B [/ cemecTpe. TpynoeMKOCTh NUCIUIUIMHBI BKJIIOYAaeT B ce0si oOIuid
00BbEM BpPEMEHHM, OTBEJACHHBIN Ha H3yueHHE AUCIMUILIMHBI U cocTaBiseT 3 3.e. (108
yacoB). KonudyecTBo 4yacoB, OTBEICHHBIX Ha KOHTAKTHYIO pa0oTy (pa3iuyuHble (OPMBI
ayIUTOPHOU pabOThI) C TIPEMoIaBaTesieM CocTaBisieT 56.33 yaca, Ha CaMOCTOSITEIbHYIO
paboTy cTyaeHTa OTBOAUTCS 16 yacos.

3. [enn oCBOECHMS AUCIUTIIIUHBI

[ens npucuummHbl — ¢GOpMHUpPOBaHKWE Y OOyYarOUUXCsl MPEeACTaBICHUN O
COBpPEMEHHOM (PU3NYECKOW KapTUHE MHpPA, KaK YacTH €CTECTBEHHOHAYYHOW KapTHHBI
MHUpa, U YMEHUM UX UCIOJIL30BaTh B 00Pa30BaATEIIbHOM JIESITEILHOCTH:

- o0ecneunuTh CBOM BKJIAJl B CTPYKTYPY KOMIIETEHTHOCTH YUUTENs (PUBUKH,

- BBECTH CllyllIareyieil B Kpyr HayYHBIX MpOOJIeM, pellaeMbIX pa3fenaMu (pU3HKU
«Cratuctuueckas pusnka» u « TepMoauHamMukay,

- o0ecnieunTh 3HAHUA DSKCHEPUMEHTAIBHBIX CPEACTB M YCBOEHUE 3aKOHOB
CTaTUCTUYECKON (PU3MKH Ha YpOBHE, HEOOXOJMMOM [Jisi YCIEIIHON TpPyAOBOM
NESATEITLHOCTH CIIEUATMCTOB B 00IIe00pa30BaTeIbHON IMIKOJE M MPOPUIHLHOM
IIKOJIE C YIITyOJIEHHBIM U3yYeHUEM (DU3HKH,

- pa3BUTh YMEHUS PEIICHUS TBOPUECKUX 3a7ad MO U3y4yaeMOMYy pa3ieiy, YMEHUs

3¢ (HEKTUBHOTO MCIOIB30BAaHUSI 3aKOHOB U METOJIOB B PCIICHUU MPAKTUICCKUX U
TEOPETUYECKUX 3a7a4.
3agayamu Npu pean3aluy JaHHOW NPOrpaMMBbl SIBIISIFOTCS
OBJIaJICHUE 3HAHUSIMU:
TEOPETUYECKUX OCHOB HaYKH, TEPMUHOJIOTUH, UICTOPUU CTAHOBJICHMUSI,
METOJIOB AKCIIEPUMEHTAIIbHBIX U TEOPETUUECKUX UCCIETOBAHUM,



npeaMera 1 00beKTa NCCIIEeIOBAaHUM JaHHOW HAYKH,
- OBJIAJICHUE HAaBBIKaAMMU:
peleHns pacyeTHbIX 3a/1a4,
paboThI C y4eOHOW U HAYYHOU JINTEpaTypoOH,
OBJIJICHUE YMEHNEM PELICHHS TBOPUYECKUX U HECTAHIAPTHBIX 3a/1a4.
B uenoMm: BoopyxuTh Oyayllero COBpPEMEHHOIO, IPOTPECCUBHOTO YUHUTENS
(¢u3UKM HEOOXOJUMBIMU 3HAHUSAMHU (UX CTPYKTYpUPOBAHUE), YMEHUSMHU, HABBIKAMU

JUIL  YCHEIIHOTO  BBIMOJHEHUS MPOPECCUOHANBHBIX 3ajJady W JaJbHEHIIEro
COOCTBEHHOT'O HEMPEPHIBHOT'O CaMOCOBEPIIICHCTBOBAHUSI.

4. IInanupyembie pe3yabTaThl OOyICHHUS.

N3yuenne AWCHUIUIMHBI  HANpaBieHO Ha  (OPMHUPOBAHUE  CICAYIOIIUX
KOMIICTCHIIUI:

[1K-2

I1K-5

Tabnuua 1. «[1nanupyemelie pe3yabTaThl 00yUEeHUSD)

3agaum 0CBOCHUSA

Ili1anupyemsie

Kon pe3yabtara

TUCHUNITIHHBI pe3yJbTaThbl 00yYeHusI o0yueHust
MO TUCIUTIHHE (KoMmeTeHIHs)
(necKpuUNTOPHI)
1. 3HaKOMCTBO ¢ 3HaTh: I1K-2
pacrpoCTpaHEHHBI | - OCHOBHBIEC THUIIBI I1K-5

MU (PU3UUECKUMU
TEOPUSIMU U
SABJICHUSIMU B

Mojenel (Uu3nIecKux
MOJICKYJIIPHBIX CHCTEM,
- OCHOBHBIE 3aKOHBI

o0nacTu CTaTUCTUYECKON (PU3NKU
CTaTUCTHYECKOMN
busuku YMers:
- aHaJM3UPOBATH

2. PasBurne aJIcKBaTHOCThH
IT03HABATEJIbHOU JIOITyCKaeMbIX
MOTPEOHOCTH Y MOJIEJIbHBIX
CTyJEHTOB MPUOINKEHUH,

3. ®opmupoBaHue
YMEHHMsI peliaThb
busznueckue
3aJlayM pacueTHhIC
Y KayeCTBEHHbIE B

- pemaTh yueOHbIe
pacyeTHbIE U
KaueCTBEHHbIE 3a/1a4H

- apryMEHTHUPOBATH
Hay4YHYIO MTO3UIIUIO MPU
aHaJIN3€ MCEBIOHAYYHOU

oOnactu U JDKEHAYYHOU
CTaTUCTHYECKOMN uHbopMaIuu

bu3uku u - IOJIy4aTh, XpPaHUTh U
TEPMOAUHAMUKH nepepadbaTbIiBaTh

uHOOpMAITHIO C




HCITOJIb30BAaHUEM
uH(POPMaIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUHU U
nH(pOpMaIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON
cetu «HTEpHET»

Bnanetn:

- MpUeMaMU pPeIIeHUs
y4eOHBIX 3a/1ad,

- METOJTUKOH
o0Opa3oBaTenbHOMN
KyJbTypPHO-
MIPOCBETUTEIIBCKOU
JIeSITEIBHOCTH B 00J1aCTH
bu3uku

5. KOHTpOJIb pe3ynbTaTOB OCBOEHUS JUCLHUIUIMHBL. METOIbI TEKYIIETO KOHTPOJIS

yCIIEBAEMOCTH:

- KOHTPOJIb MIOCEIICHUS 3aHATHH;

- 3allATA PACYETHBIX 3a/1a4.

®opma UTOTOBOTO KOHTPOJIA MOP AUCHUIINHE —IK3aMEH.

OLeHOYHBIE CPEACTBA PE3yJNbTATOB OCBOCHMS IUCLHIUIMHBI, KPUTEPUU OLICHKHU
BBITIOJIHEHUS 3aJaHUM NPEACTaBIEHbI B pasaene «DOHIbl OLEHOYHBIX CPEACTB IS
MPOBEICHUS TEKYILIETO KOHTPOJISI U MPOMEXKYTOYHOM aTTECTAI[MN O0YYarOIINX CSI.

6. Ilepedenbp 00pa3oOBATENbHBIX TEXHOJOTUW, HCHOJIb3YEMbIX IPU OCBOECHUU
JUCLUILTUHBIL.

B pamkax yueOHOro mpoiecca Mo AMCUUIUIMHE MCIONb3YIOTCS TEXHOJIOTUU
COBPEMEHHOTO  TPAJUIUOHHOTO  O0yueHUs  (JEKIIMOHHO-Ia00paTopHas-3aueTHas
cucTema).

[Tocne u3yueHus AUCUMIUIMHBI CTYIEHT MOXXET NPUHATH y4acTUE B HAYYHBIX
KOH(EPEHIINSX, TOCBAICHHBIX MPOOIeMaM TEPMOTUHAMUKH.



3.1.1. TexHosiorn4yeckasi Kapra o0ydeHusi JUCUUILJINHE

Cratucruueckas Gpusuka

(HaMEHOBAaHHE JUCIUIIINHBI)
st o0yqarommxcst 00pazoBaTeIbHON MPOrpaMMbl

Ypoens OakanaBpuata, 44.03.05 Ilegaroruveckoe oopazoBaHue

(YKka3aTb ypoBeHb, (P U HAHMEHOBAHHUE HAIIPABJICHUS IOITOTOBKH, )

dusnka 1 naGOpMaTUKa, 0yHasg hopMa

(yxazaTb npouis/ Ha3BaHHE IPOTPaMMBI U GOpMy 00ydeHNS)

(o01mast TpyJ0eMKOCTh JTUCIUTUINHBI 3 3.€.)
Mopynu. HaimeHOBaHME pa3IeiaoB U TEM Bcero wacoB | AyIHUTOpHBIX YacoB Bneaynu- Pe3ynbrarel 00y4eHUs U BOCTTUTAHHS
TOPHBIX DOopMBI U METOJIBI KOHTPOJIS
4acoB
Jlextuu | Jlaboparo
PHBIX
Monyas 1 23 9 10 4
«TennoBoe paBHoBecue. OCHOBHBIE MAPAMETPHI»
1.1 “OcHoBHble onpenenenus. Guykryanuu 5 2 2 1 3ammra caMOCTOSITEIFHO PEIICHHBIX 3a/1a4.
MJIOTHOCTHU B KJIACCHYECKOM raze”
1.2 “IIpumepsl oJCYETa YKMCIIA JOCTYTHBIX ) 2 2 1 3amuTa CaMOCTOSTEIbHO PEIIEHHBIX 3a/1au.
COCTOSIHMI. DHTponHus”
1.3 “TepmMoanHaMHUUYECKOE paBHOBeCHE” 6 2 3 1 3ammra caMOoCTOsITEbHO PEHIEHHBIX 33/1a4.
1.4 “OcHOBHbBIE UHTCHCUBHBIE MTAPAMETPHI 7 3 3 1 3anmTa caMOCTOATENbHO PEIICHHBIX 3a7a4.
TEPMOJI. PABHOBECHS KontposnbHast pabota
Moayas 2 18 6 8 4
«CrarucTtuueckue pacrnpeaesIeHus»
2.1 “KanoHuyeckoe " 0obII0€e 6 2 3 1 3amuTa CaMOCTOSTEILHO PEIICHHBIX 33]1ad.
KaHOHMYECKOE paclpeieacHus
2.2 “CtaTHCTHYECKHUE PACTIPEACICHHS 6 2 3 1 3ammTa caMOCTOsITETbHO PEIICHHBIX 3a/1a4.
2.3 “TeopemMa 0 paBHOpacHpeaeIeHUN 6 2 2 2 3ammra caMoCTOSITENbHO PEIIEHHBIX 3a/1a4.
SHEPTHH 110 CTEMEHsIM CBOOOIBI” KontposbpHas padota
Monayas 3. 15 3 8 4
«TepMouHAMUYECKHE CUCTEMBD»
3.1 “TemioeMKOCTb 3JEKTPOHHOTO ra3a’” 7 1 4 2 3ammTa caMOCTOSITEIHHO PEIICHHBIX 3a]1a4.




3.2  “CraTUCTHYECKHE XapaKTEePUCTUKU 8 2 4 2 3ammra caMoCTOSITEIbHO PEIICHHBIX 3a/1a4.

OJTHOATOMHOTI'0 UIeaJILHOro rasa’”
Monyas 4. 16 8 4 4
«DopMaIn3M TEPMOAMHAMUKI

4.1 “MaremaTtuyecKkuit anmnapar 6 2 2 2 3amuTa cCaMOCTOATEIbHO PELLIEHHBIX 3aa4.
TEPMOJIMHAMUKHU

4.2 “Teopus dpaykryauuid” &) 3 1 1 3amuTa CaMOCTOSTEIbHO PEIICHHBIX 3aau.

4.3 “dazoBble Iepexoanl” 5 3 1 1 3ammTa caMOCTOsITEILHO PEIICHHBIX 3a]1a4.

DK3aMeH 36

Hroro 108 26 30 16




3.1.2. COAEP)KAHUE OCHOBHBbIX PA3JIEJIOB U TEM JUCIUIIJIMHBI

e Moayasb 1. «TeroBoe paBHoBecue. OCHOBHBIE ITApaMETPbI»:

O

O

YueOuslii anement 1.1 «OcHoBHbIE onpeaeneHus. OayKTyaluu MIOTHOCTH B
KJIACCUYECKOM raszey,

YueOusiii anement 1.2 «[Ipumepsl moacueTa yuciaa JOCTYMHBIX COCTOSTHHM.
OHTpONHs»,

YueOuspiii amemeHT 1.3 «TepMmoanHamMuueckoe paBHOBECHE. 2-0il 3aKOH
TepMoaruHaMuKu. HeobpaTuMoCTh, MPUYMHHOCTHY,

VY4eOnbiii  snemeHTr 1.4 «OCHOBHBIE  WHTEHCHBHBIE  IApaMeTpbl
TEPMOJMHAMMYECKOr0 paBHOBecus. IlepBoe Hayalo TEpPMOIMHAMUKH.
Hepasenctso Kiaysnyca.»

e Moayab 2. «CTaTucTUYeCKHe pacipeneIeHus»:

©)

O

©)

VYyebnsiii snemeHt 2.1 «KaHoHuuyeckoe u  OosbllIOE KAHOHHUYECKOE
paclpeneneHus,

VYueOnbiii anemeHnt 2.2 «Cratuctuueckue pacnpenenenus (Pepmu-Iupaka,
boze-Oiinmreitna, Makcsenna, bonbimana)y,

VYueOnbiii snemeHT 2.3 «Teopema o paBHOpacHpelelIeHUU BSHEPIHH IO
CTETICHSIM CBOOOIBI»,

VYueOnbiii smeMeHT 2.4 «KonebaTtenbHas TEMIOEMKOCTh JIBYXaTOMHBIX
MOJIEKYTD,

VYuebnsiii snemeHT 2.5 «BpamartenbHas TEIUIOEMKOCTbh JIBYXaTOMHBIX
MoJieky1. O01ee NoBeIeHNE TEMIOEMKOCTIY,

° MOHyJIb 3. «TepMOIII/IHaMI/ILIGCKI/Ie CHCTCMBI» .

©)
o
o

O

VY4eOnslit aemeHT 3.1 «TennoeMKoCTh 3JIEKTPOHHOTO Ta3ay,

VYuebnsiii anemenT 3.2 «TennoeMKocTh TBEpI0To Tena (PoHOHHOTO rasa)y,
VYuebnsiii anemenT 3.3 «TemnoemkocTs HOTOHHOTO Taza. 3aKOHBI U3ITYyUYCHHUS
aOCOJIIOTHO YEPHOTO TEJay,

VYyeoOnsiii snemeHT 3.4 «CratucTUYECKHE XapaKTEPUCTUKH OJHOATOMHOTO
UJCATBHOTO Ta3a

e Monayas 4. «PopmMann3M TEPMOIUHAMUKI:

@)
@)
@)

VYyeoOnsiii anemeHT 4.1 «MareMaTuyeckuii anmapat TepMOJIUHAMUKI
VYueoOnsiii anemenT 4.2 «Teopust QurykTyauuii»
VYueOnslii anemeHT 4.3 «Da3oBble TEPEXOAbD»



Y4yeOHO-MeTOANYECKOE 00ecIeYeHue JeKIui

MoayJs 1.
«TemnoBoe paBHOBecHe. OCHOBHBIE TAPAMETPHI
Yueonuwtit nemenm 1.1 (Jlexkuus 1)
«OcHoBHbIE onpesiesicHus. DIyKTyaluu MIOTHOCTH B KJIACCHUECKOM Ta3e»
PaccmaTpuBaeMbie BONIPOCHI:

- Ilpenmer u 3agaun crarPu3uku, OCHOBHBIE ONIPEICTICHUS.
- @uyKTyalnuu IIOTHOCTH B KJIACCHYECKOM Tase.
- Tlonstue pusznueckoro “Hukorma’.

KarouesBnie ciioBa:
dyKTyaIus, Yuciao TOCTYIHBIX COCTOSHHUM, BEPOSITHOCTh MaKPOCOCTOSHHUS.

Yueonwtit nemenm 1.2 (Jexkuus 2)
«IIpumepsl mocueTa ynucaa JOCTYITHBIX COCTOSHUN. DHTPOIIUSD)
PaccmaTrpuBaemblie BONIPOCHI:
- JloctynHble cocTosinug B cucteMe u3 N CriiHOB.
- YwuCo IOCTYMHBIX COCTOSIHUMA KBAaHTOBOTO I'a3a HEB3aWMOAEHCTBYIOIINX YACTHIL.

KiaroueBnie ciioBa:
JlocTyniHbIE MHUKPOCOCTOSIHHSI, NPOCTPAHCTBO TJIABHBIX KBAHTOBBIX YHCEIL,

DHTpONUs.

Yueonwtit 2nemenm 1.3 (Jexuus 3,4)
«TepMoaMHAMUYECKOE PaBHOBECHE. 2-0i 3aKOH TCPMOIUHAMUKH.
HeoOpaTtuMocTh, IPUYUHHOCTb.»
PaccmaTpuBaeMbie BOPOCHI:
[TonsiTre sHTpONMM.
PacrnipenesieHre sHEPruM MeX Ty MOJACHCTEMaMH, HAXOIIMMHCS B TEIJIOBOM

KOHTAKTE.
2-1 3aK0H TepMoanHaMuku. HeoOpaTuMocTh, MPUYMHHOCTD.

KiaroueBnie ciioBa:
Yucio JOCTYITHBIX MHKPOCOCTOSIHUM, BEPOSITHOCTD MAaKpPOCOCTOSIHUS,
TEPMOJUHAMUYECKOE PAaBHOBECHE, MIPUYUHHOCTDh, HEOOPAaTHMMOCTh, HAIPABJICHUE

IMPOTCKAaHUA IIPOLICCCOB.

Yueonwtit snemenm 1.4 (Jexkuus 4,5)
«OCHOBHBIE HHTEHCUBHBIE TAPAMETPHI TEPMOJUHAMUYECKOTO PABHOBECHSI.
IlepBoe Hauano TepmonnHamuku. Hepasencrso Knaysuyca.»
PaccmarpuBaeMbie BONIPOCHI:
Temmeparypa.
XUMIOTEHIMAIL.
JlaBieHue.
ITepBoe Hauyao TEPMOAUHAMHUKH.
OCHOBHOE TEPMOJMHAMHYECKOE HEPABEHCTBO.

KiaroueBnie ciioBa:
DHTponUsS 00BEAMHEHHONW CHCTEMBI, ITOBEICHUE YHTPOIMH NMPHU MPUOIMKESHUH K



PAaBHOBECHIO, TEIUIOBOE pPABHOBECHE, XHUMHYECKOE€ PABHOBECUE, MEXaHUYECKOE
paBHOBECHE, TeMIlepaTypa, XUMIIOTEHIIMAJI, JAaBJICHUE, HAIpaBJICHUE MOTOKOB TeEIUIa,
YaCTHII, HAIIPABJICHUE JIBYKCHHSI TPAHUIIBI, XUMUYECKasi paboTa, MeXaHW4decKas padora,
PaBHOBECHBIN MPOIIECC, HEPABHOBECHBIN MPOILIECC.
Moayas 2.
«CratucTU4eCKHe pacrpeieICHUs

Yueonuwtit anemenm 2.1 (Jlexkuus 6)
«KanoHnyeckoe 1 60J1b1110€ KAHOHUYECKOE PaCIIPECIICHUS»

PaccMaTpuBaemMble BONIPOCHI:
- Kanonunueckoe pacnpenenenue bonpimana.
- bonbioe kaHoHn4eckoe pacnpezaeneHue I'udoca.

KuroueBrle cioBa:

Tepmocrtar, TemnooOMeH, nud@y3HbIi 00MEH, pe3epByap, BEpPOATHOCTb

COCTOSIHHUSI, pacTpe/ielieHne BEPOSTHOCTH.

Yueonwtit anemenm 2.2 (Jlekuusn 7,8)
«CratucTruueckue pacupeaeICHUs

PaccmaTrpuBaembie BONIPOCHI:

Pacnipenenenne @epmu-/lupaxa.

Pacnpenenenne bo3ze-OuHIITENHA.

Pacnipenenenne Makcgesia-bonbsiimana.

Knaccuueckuil mpeaen KBaHTOBBIX CTaTUCTHUK.
KiroueBsble ciioBa:
CpenHee 4nCIIO YaCTUI] B TAHHOM KBAHTOBOM COCTOSIHHMU, CPEIHEE YMCIIO YACTHUIL B
WHTEpBAJIC JHEprur, HHepruss DepMH, BEPOSITHOCTh COCTOSAHUSA, TIJIOTHOCTH
BEPOSITHOCTH, KPUTEPHUI BBIPOKIACHUS, TEMIIEPATYPA BBIPOKICHUS.

©oo~NO®

Yueonwtit 3nemenm 2.3 (Jlexkuus 9)
«Teopema o paBHOpacIpeIe]ICHUU SHEPTUU IO CTEMEHSIM CBOOOIBI»

Yyeonouit snemenm 2.4 (Cemunap)
“KonebarenbHas TEIJIOEMKOCTh IBYXaTOMHBIX T'a30B.”

Yyeonouit snemenm 2.5 (Cemunap)
“BpamatenbHas — TEIUIOEMKOCTh  JBYXaTOMHBIX ra3oB. OOmiee moBefeHUE
TEIIOEMKOCTH.”

Moayas 3.
«TepMoguHaMUUYECKNE CUCTEMBD)

Yuyeonwuit 3nemenm 3.1 (Jlekuus 9,10)
«TennoeMKoCTh AIEKTPOHHOIO ra3a
PaccmaTpuBaemblie BOIIPOCHI:
- KauecTBeHHOE paccMOTpeHHE.



- KosmuecTBeHHOE pacCMOTpPEHHUE.
KiroueBbie ciioBa:
Yucno dyacTull B MHTEPBAJIE DJHEPIUM, HHTETpal II0 CHEKTPY, IUIOTHOCTh
opburaneii, sueprusi ®epmu, ypoBenb Oepmu, aOCOTIOTHO BBIPOXKICHHBIN Tra3.

Yueonwtit 31emenm 3.2 (Cemunap)
«TemmoemkocTs TBepAOTrO Tena (POHOHHOTO Tra3a)»

Yueonwtii 3nemenm 3.3 (Cemunap)
«TemnoemMkocTh (POTOHHOTO raza. 3aKOHBI U3TYUCHHS a0COJIFOTHO YEPHOTO TEJIa.»

Yueonwit 3nemenm 3.4 (Jlexuusi 16,17)
«CTaTuCTUYECKHE XapaKTEPUCTUKHA OJHOATOMHOTO UAEAJIBbHOIO ra3a

PaccmaTpuBaeMbie BOIIPOCHI:
1. HemocpencTBeHHOE OMpeieNieHUe MaKkponapaMeTpoB
2. OmpeneneHne mapaMeTpoB Yepe3 CTaTCyMMY.

KiroueBsle ciioBa:

WHTerpan mo CHeKTpy, YHUCIO COCTOSHUM B MHTEPBAJIE SHEPIUM, YUCIIO YaCTHI] B

WHTEPBAJIE SHEPTUN.

Moayan 4.
«Dopmanu3M TePMOJIUHAMUKI

Yuyeonouit 3nemenm 4.1 (Jlekuus 11,12)
«MaremaTrueckuil anrapar TEPMOJUHAMUKI
PaccmaTrpuBaembie BOIIPOCHI:
TepmoanHaMHuUYeCKUE TOTEHIAAIIBI.
Xapaktepuctuueckue  (QyHKUMU.  XapaKTEPUCTHUECKUE  TPOMKHU
IIapaMeTpOB.
CooTtHomenus MakcBeia.
OO61re yciaoBusl TEPMOJUHAMUYECKOTO PABHOBECHS.
CBsi3b CTAaTUCTUYECKOTO U TEPMOJMHAMUYECKOTO CIIOCOOOB OMHUCAHUS
Mupa.
Ces3p Cr» u ©v s MPOU3BOJIBHON TEPMOAUHAMUYECKON CHCTEMBI.
Kanopuueckoe ypaBHeHue.
KurouesBsle ciioBa:
CBoOonHast BHEprusi, SHTAIbIUS, TEepMOAMHAMUYECKHMH moTeHuuan ['ubOca,
XapaKTEepUCTUUECKNE TMEPEMEHHBIEC, BHJI TEPMOJMHAMUYECKOTO HEPABEHCTBA B
pa3IMYHBIX IEPEMEHHBIX, ‘‘3aMKHYTas cucTeMa’, CTaTCyMMa, ypaBHeHue Maiiepa.

C

Yueonuwit 3nemenm 4.2 (Jlexkuus 13, 14, 15)
«Teopus paykTyanuii»
PaccmaTpuBaemblie BOIIPOCHI:
Pacmipenenenue ["aycca.
@dyKTyaluu OCHOBHBIX TEPMOJUHAMUYECKUX BeaudnH S,p,T,V.
®dnyKTyaluu SHEPrUy, YUCIa YacThIl U JIp. (HEOCHOBHBIX)



OTnuuus U CXOACTBO (PIIYKTyalluii MHTEHCUBHBIX U 3KCTEHCHUBHBIX
I1apaMeTPOB.
SABnenusi, oOycioBieHHble  (QaykTyarmusMua.  MoOJeKyJIspHOeE
paccestHue CBeTa.
KuiroueBsle ciioBa:
OnykTyanuu, KpUTHUECKas onanecueHus, ¢opmyna HaiikBucrta, romy0oii mser
Heba.

Yueonwuit 3nemenm 4.3 (Jleknus 15, 16)
«®a30BbIC MEPEXOABD»
PaccmaTpuBaeMble BONIPOCHI:
VYcenoBust cocymectBoBanus (a3. YpaHenue Kiamelpona-
Knaysuyca.
®da3oBble nepexo bl 1 u 2-ro poxa.
YpaBHenue DpeHdecra.
Knaccudukanusa pa3zoBeix mepexoaos.
Kuruessble ciioBa:
®daza, (dazoBblii mepexon, ¢azoBas auarpamMma, CKpbITas TEIUIOTa MEpexoa,
KpUBasi COCYIIECTBOBaHMS, KprBas (ha30BbIX MEPEXOJA0B, METACTAOUIIbHBIE COCTOSHHUSI.

3.1.3. METOAUYECKHUE PEKOMEHJALIMYA IO OCBOEHUIO
JTUCTMILITAHBI

Huctunnaa  «Cmamucmuueckas ¢@u3zuka» W3ydaeTcs B TEUYEHUE OJIHOTO
cemectpa. OCHOBHBIMH BHUJAMHU Y4e€OHOW MESITEIBHOCTH TPU HU3YYCHUH JaHHOU
JUCHUUIUIMHBI SIBIISIOTCS: JIEKIUH, JIa0opaTopHble padOThl, CaMOCTOATENIbHAsT padoTa
CTYJICHTA.

Jlekuuu SIBISIOTCS OJJHUM U3 OCHOBHBIX BHUJIOB YUEOHOM JEATEILHOCTH B By3€, Ha
KOTOPBIX MpENoJaBaTelieM M3JaraeTcs COJEpkKaHUEe TEOPETUUYECKOro  Kypca
TUCHUTUINHBL. PEKOMEHTyeTCsl KOHCIEKTUPOBATh MaTe€pUa JICKIUM.

Ha naGopaTtopHbix paboTax CTyJAeHTHI 00CYKIal0T KaueCTBEHHE 3a7a4M, PEIIaoT
pacyeTHble 3aJaudd. IOJ PYKOBOJCTBOM mpemnoaaBatens. llocemenue cryaeHTamu
JIEKITMOHHBIX U JTA0OPATOPHBIX 3aHATUM SIBISIETCS 003aTEIbHBIM.

BueaynuTopHas caMocTosiTenbHasi  paboTa  CTyJeHTa  HampaBlieHa  Ha
CaMOCTOSITENIbHOE  M3Y4YEHUE PEKOMEHJIOBAHHOW JUTEpaTypbl, MOJATOTOBKY K
BBITIOJIHEHUIO JTAOOPATOPHBIX paboT, pelieHre 3aaad Jjisi CaMOCTOSTEILHOW paboThI,
COJIepKalINXCs B JOKYMEHTE 3a0auu 011 CAMOCMOSMENbHO20 PeuleHUsl.

COucok OCHOBHOM W JIONOJIHUTEIBHOM JHUTEPATyphl, PEKOMEHJOBAHHOW ISl
CaMOCTOSATENIbHOTO M3Y4YEHUs M0 JUCLUUIUIMHE, NpuBeAeH B Kapme numepamyproco
obecneueHusi OUCYUNIUHDL.

OO6pazoBaTenbHbId TPOLECC MO AUCIUIIMHE OPraHu30BaH B COOTBETCTBUU C
MOJYJIbHO-PEUTUHIOBOM  CHUCTEMOM  IIOATOTOBKM  CTYJIEHTOB, IIPUHATOM B
yauBepcurerel. MoaynsHO-peiituaroBas cucremoii (MPC) — cucTeMa OpraHu3anun
npolecca OCBOCHHS JTHUCLMIUIMH, OCHOBAHHASI HAa MOAYJBHOM MOCTPOCHUU Y4eOHOTO




npouecca. Ilpu 3TOM OCYHIECTBISETCS CTPYKTYpPUPOBAHUE CONEPKAHUS KaKIOU
y4eOHOM JMCUMIUIMHBI Ha JUCUUIUIMHApPHBIE MOIYIH (pa3gesibl) U IMPOBOJMUTCS
peryisipHas OL€HKa 3HaHUH U YMEHHI CTYy/J€HTOB C MOMOIIbIO KOHTPOJIS PE3yIbTaTOB
OoOy4eHHs] N0 KaXIOMY IUCUUIUIMHAPHOMY MOJYJIIO (pasleny) U [UCLUUILUIMHE B
LEJIOM.

Pe3ynprarel BceX BHJIOB Y4YE€OHOM JEATEIBHOCTH CTYIAEHTOB OLEHHUBAKOTCS
peiiTuHroBeiMu OamiamMu. @opMbl TEKyLIEH paboThl U PEUTHUHT-KOHTPOJIS B KaXIOM
JTUCIUIUTMHAPHOM MOJyJIe (pa3jiesie), KOJIU4ecTBO 0ayuioB Kak Mo AUCIUILIMHE B LIETIOM,
TaK W TIO0 OTAENbHBIM QopMaM pabOThl W PEUTUHT-KOHTPOJISA YyKa3aHbl B
Texnonoeuueckot kapme peumunea oOucyuniunsi. B xaxmom wmopayie (pasnene)
ONpENEICHO MHUHHUMAJIBHOE M  MaKCUMallbHOE KoyimyecTBO  OamioB. Cymma
MaKCUMalbHBIX OauioB 1o BceM MoayisM (pazzenam) pasasercs 100%-Homy
YCBOGHHUIO Marepuaia. MHUHUMaIbHOE KOJMWYECTBO OAJIOB B KaxkIoM Moxayie (
paszzeine) sBiseTcs 00sf3aTelbHbIM M HE MOXKET ObITh 3aMEHEHO HaOOpoM OaiioB B
Ipyrux Moayisx (pasgenax), 3a HUCKIIOUYEHHEM CHUTyallMd, KOIJ1a MHUHUMAJIbHOE
KOJIMYECTBO OAJIOB MO MOAYJIIO (pa3zieny) ompeAesieHO Kak HyJieBoe. B aToM ciyuae
MOJIyJib (pa3jien) SBISIETCS HEOOs3aTEIbHBIM JUIsl UM3Y4YeHUs] M OOlee KOJWYECTBO
0ayI0B MOKET OBITh HAOpaHO 3a cueT ApYrux MoayJei (pasaenon). JAucuunInHapHbINA
MOJyJIb (pa3zien ) CUMTAETCs] U3yUYEHHBIM, €ClIM CTYJEHT Ha0paj KOJU4YeCcTBO OaJIJIOB B
paMKax yCTaHOBJICHHOTO Jvamna3oHa. JlJis MmojgydyeHus OUEHKH «3a4TE€HO» HEOO0XOIUMO
HaOpaTh He MeHee 60 OamioB, MPEAYCMOTPEHHBIX MO IUCIHUIUIMHE (MPU YCIOBUU
Habopa BceX 00s3aTeNbHBIX MUHUMAIBHBIX OAJJIOB MO KAXKIOMY JAUCIHUILUIMHAPHOMY
MOYJIIO (pa3aeny)).

PelTHHr 1O IUCHUIIMHE — 3TO MHTETPAJIbHAS OLIEHKA PE3YyJbTaTOB BCEX BUIOB
yueOHOMU AesITeIbHOCTU CTYJIEHTA 10 AUCLUUIUIMHE, BKIIIOYAIOLIEH:

- PEUTHUHT-KOHTPOJb TEKYIIEeH padoThI;

- IIPOMEXKYTOYHBIA PEUTUHT-KOHTPOJIb;

- UTOTOBBIM PEUTUHI-KOHTPOJIb.

PelTUHr-KOHTPOL TEKYIEeH paOdOThI BHITIOJHIETCS B XOJAE ayJAUTOPHBIX 3aHSTHI
M0 TeKyleMy 0a30BOMYy MOAYJIO (pa3jeiy) B cleayromux (GpopMax: 3alura peueHui
3a/ay, HamMcaHWe pedepaToB, BBICTYIUIEHWE C JOKJIaJaMH IO TE€MaM, H3y4aeMbIM
CaMOCTOSTEIBHO.

IIpoMeXyTOUHBIA PEUTHUHT-KOHTPOJIb — OTO IMPOBEpPKA ITOTHOTHI 3HAHUM 10
OCBOEHHOMY MaTepually TeKyliero 0azoBoro Moayis (pasaena). OH NMpoOBOIUTCA B
KOHLIE U3yYEHHUS KaXXIoro 6a3oBoro Moayis (pasaena) B GopMe KOHTPOJIbHBIX 3adaHUMI
0e3 mpepbIBaHus y4eOHOTro Mpoliecca 1Mo APYruM IUCHUTLIAHAM.

HUTOroBelii pEUTHUHT-KOHTPOJIb SIBIAETCA MNPOMEXKYTOYHOM aTTECTAllMENd IO
JTUCIUIUIMHE, KOTOpas MPOBOJUTCS B paMKax UTOrOBOTO Moayis (paszena) B dopme
3a4era B KOHLE ceMecTpa A0 Hayana ceccuu. JUId MOArOTOBKM K 3a4€Ty HCIOJIb3YHUTe
Bonpocwt k 3auemy. 3a4eT MOXET MPOBOJUTHCS B BUJE TECTA.

! Jlanee npuBenens! Boiaepkkn ¥ CTaHAapTa MOLYJILHO-PEATHHIOBOM CHCTEMEI
noarotoBku ctyaeHToB B KI'TIY um. B.II. ActadbeBa (yTBepKIaeH YUEHBIM COBETOM
yHupepcuteta 28.06.2006 r., mporokon Ne 6).



[IpenogaBaTenp UMEET MPABO 1O CBOEMY YCMOTPEHUIO J00aBISTh CTYICHTY
ompeeeHHOe KOTu4IecTBO 0amuioB (HO He Oosee 5 % oT 00IIero Koam4ecTna), B
Ka)XJIOM TUCHUIUIMHAPHOM MoayJie (pa3ene):

- 32 aKTUBHOCTb Ha 3aHATUSX;

- 32 BBICTYILICHHUE C JIOKJIaJIOM Ha HAYYHOU KOH(EPEHIINH;

- 32 HAYYHYIO MTyOJIMKAIIUIO;

- 32 UHbIC YYeOHbIC WM HAYYHBIC TOCTHXKECHHUS.

CrynenT, He HaOpaBIIMK MHHUMAJIBHOTO KOJWUYECTBA OAUIOB MO TEKYIIEH |
MPOMEXKYTOUHOM aTTeCTalusiM B Tpejaeliax NepBoro 0a3oBoro moayis (pasaena),
JOMyCKaeTcsl K HW3YYEHHIO clienyromiero 0azoBoro moayns (pasnmena). Emy
MPEIOCTABIIACTCSA BO3MOXHOCTh 10OOpa OaljIoOB B TE€YCHHE JIBYX MOCIEIYIONINX HEENb
(cnmemyrommx  3a  INPOMEXKYTOYHBIM  PEUTHHI-KOHTPOJEM) HAa  JIMKBHJIALHUIO
3a10JDKEHHOCTEN.

CryneHTam, KOTOpbIE HE CMOTJIM HA0paTh MPOMEXYTOUHBIM PEUTUHT WJIA PEUTHUHT
IO JWUCUUIUIMHE B OOLICYCTAHOBJIEHHBIE CpPOKM M0 OOJE3HM WIM 1O JPYTruM
YBAXUTEIbHBIM TMPUYUHAM (JOKYMEHTAJIBHO MOATBEPKIECHHBIM COOTBETCTBYIOIINM
yUpexJACHUEM), IeKaH (paKyIbTeTa yCTaHABIMBACT WHINBUYAJIbHBIE CPOKH CIIa4H.

Ecium mocne 3TOro cpoka 3aJ0JDKEHHOCTh [0 HEYBAKUTEIBHBIM IPUYMHAM
COXpaHAETCs, TO HA3HAYACTCSI KOMUCCHUS 10 IIPUEMY aKaJIeMUYECKUX 3aJ0JDKEHHOCTEN
c o0s3aTenbHBIM y4acTUEM 3aBeaylouiero kadeapon u aekana (ero zamecturens). 1o
PELIEHUI0 KOMHMCCHUM HEYCHEBAIOIIME CTYJIEHThl 10 IMPEACTABICHUIO JIeKaHa
OTUUCISIOTCS TPHUKA30M pEKTOpa W3 YHUBEPCUTETA 3a HEBBINOJHEHHUE Y4YEOHOro
rpaduxa.

B 0coObIX ciyyasix eKaH UMEET MpaBO YCTAHOBUTH JIPYTUE€ CPOKH JUKBUIALMH
CTYJICHTaMH aKaJIeMUYECKUX 3aJ0JKEHHOCTEM.

HesiBka cTyzaeHTa Ha UTOTOBBIA WJIM IPOMEXYTOUHBIM PEUTHHI-KOHTPOJb
OTMEYaeTCs B PEUTHHI-JIHCTE 3alUChI0 «HE sBWiCS». Ecnm HesBKka mpousonuia 1o
YBXKUTEIBHOW TpUYMHE (MOATBEP)KICHA JOKYMEHTAJIbHO), JEKaHAT WMEET IIPaBo
pa3pelIuTh MPOXOXKACHUE PEUTHUHI-KOHTPOJS B Apyrue cpoku. [Ipu HeyBakUTENbHOU
NPUYMHE HESBKU B CTAaTUCTUUYECKHUX JIAHHBIX JeKaHaTa mpocTaBisiercs «0» 0amioB, u
CTYJIEHT CUUTAETCS 33J0JDKHUKOM I10 JAHHOW JUCLUIUIMHE.

[Iporpamma ycTaHaBIMBaeT MUHUMAJbHBIE TPEOOBAHHUS K 3HAHUSM M YMEHUAM
CTyJICHTa W OIpeAeisieT COACp)KaHUE€ U BHJbl YYEOHBIX 3aHATHUH M OTYETHOCTH.
[IporpamMmma mpenHa3zHadeHa JJisl MpENojaBaTeNieid, BEAyIUX AAHHYIO AUCUMUIUIMHY, U
CTYJEHTOB, YYAaCTBYIOIIUX B MPOLIECCE U3YUEHUS TUCIUTIINHEI.

Buabl camocTosiTe1bHOM padoThl M HX 00bEeM

VY4eOHbIM IJIaHOM JTUCIUIUIMHBI Ha CAMOCTOATENIBHYIO PaboTy CTYJIEHTY OTBEJICHO
16 yacoB. B caMOoCTOATENbHYIO BXOAAT CICAYIOIINE BUIbI paboOT:

- Pemienrie mHAMBUTyaIbHBIX 3a/1a4.

- 3HAKOMCTBO C UCTOPHEH OTKPBITUS N3YYaeMbIX (DU3UUECKUX SIBICHUI.

PEHIEHUE 3AJAY. M3 mnonHoro cmoucka 3amad (CM. MPUIIOKEHHE)
npenoiaBarenieM (pOPMUPYIOTCS BapUAHTHI JIJISI CAMOCTOSITEIIBHOTO peIieHus (YpOBEHb
3a/1a4 OMpeJENsAeTCs IO YPOBHIO MOJTOTOBKU CTYJIEHTOB). PerieHHble 3a1a4u CTyA€HThI



3aIUINAIOT B TMPOW3BOJIBHOW (opme mpenonaBarento. HeoOXoIuMO BBITIOTHHUTH
MHUHUMYM [0 KOJIMYECTBY 3a/Ja4, KaK KOMIIOHEHT [l MOJy4eHUs 3ayera o
JTUCHUIUIMHE. 3a/1a4d JI Ay AUTOPHOTO PEIICHUS TOJKHBI OTPaXKaTh BAXKHEHITYIO CYTh
M3Yy4YaeMbIX SBJICHUHN U 3aKOHOB.

3HAKOMCTBO C UCTOPUEUN OTKPLITUA N3VYAEMBIX
OUBNYECKUX IBJIEHUIM. Dra 49acte  CaMOCTOSTEIBHON  JESTENbHOCTH
IpeACTaBisieT COOOH IIOTHYIO paboTy C JUTEpaTypod IO IMOUCKY HCTOPHUYECKUX
(hakTOB 0 HAYYHOM ITOMCKE KaK OT/CJIbHBIX YUCHBIX, TAK M UCCIIEI0BATEILCKUX TPYIIIL.

IIpumepHbIe TECTOBBIE 32JaHUA IJIfl TEKYLIEr0 KOHTPOJISI YCBOEHHS 3HAHUIA.

B KkoHIle mNepBBIX KBYX KPYIHBIX MOJYJIed pPEKOMEHIYyEeTCs IPOBOIUTH
KOHTPOJbHOE 3aHsATHE (KOHTPOJIbHBIE). KOHTpOJBHBIE BOIPOCHI OTPAXKAIOT CTENEHb
YCBOCHHUS OCHOBHBIX TMOHATUA W SBJICHUW, HM3y4YCHHbIE B JaHHOM MOAyJE H
CIIOCOOHOCTH CTYJIEHTOB IPUMEHHUTH 3TU 3HAHUS MPU MPAKTUYECKOM PEIICHUH 3a/1a4.

PexoMenaanuu 1Jist cTtyaeHToB 1o padore ¢ PIIJ{

CryneHTsl JOJKHBI OBITh UMETh CBOOOJIHBIN AOCTYI K MarepuaiaM KOMILIEKCa B
AJIEKTPOHHOM WJIM NEYaTHOM BapHaHTE (BJIEKTPOHHBIM MpeArnoyTuTenbHel). Crenyer
00paTuTh 0cO00€ BHUMAHUE CTYJICHTOB Ha CJIEIYIOLIUE Pa3Aeibl KOMIUIEKCA:

3aiauu A1 CaMOCTOSITENIBHOTO PELICHUS
Cnycky peKOMEHA0BAHHON JIUTEPATYPBI
ConeprkaHne JEKIMOHHOTO Kypca.

HecMmotps Ha 00s3aTenbHOE 3HAKOMCTBO C IpaBUJIaMU O€30MACHOCTH Ha MEPBOM
ayIUTOPHOM 3aHSATUH, KaKIbIM CTYJEHT AOJDKEH UMETh UX KOIHUIO B TETPAJU IO OTYETY
32 BBINIOJTHEHHbBIE Pa0OTHI.

To ke kacaercsd cnMCKa 3a7ay Il CaMOCTOSITEIBHOTO U ayJUTOPHOTO PELICHUS.
DTOT CNHCOK JOCTYINEH KakK B AJEKTPOHHOM BHje (B coctaBe 3toro PII/]), Tak u Buge
MeyaTHoro u3aanus (0oJiee moJHOTO).

Cnenyer oOpaTuTh BHUMaHUE CTYJIEHTOB Ha HEOOXOJUMOCTh PETYJISIPHOM pabOThI
C JHTEepaTypod U3 PEKOMEHJIOBaHHOro cmucka. IIpopaboTka ek Ha OCHOBE
PEKOMEHJIOBAaHHBIX H3JaHUM JOJDKHA OBITh 00S13aTE€IBHOM — 3TO SABISIETCS 3aJI0TOM
ycrexa B OCBOEHUH MaTepuaia, KOTOPbIN JHIIb BCKOJIb3b 3aTPAaruBaeTCs Ha JEKIHUAX.

JIoCTyIl CTyAEHTOB K IUIAHY JICKIMM TaK K€ KpallHE KEIaTeIbHbIM, ITOCKOJIBKY
MO3BOJIIET Haubosee CIIOCOOHBIM M3 HUX C ONEPEKEHUEM 3HAKOMUTHCS C M3Y4aeMbIM
MaTtepuanaoM. B aTom ciayuae 3pPpeKTUBHOCTD JEKIMOHHBIX 3aHATHH MMOBBIIIAETCS, a 3TO
crocobcTByeT Oosiee ObICTpOMY M TJIyOOKOMY YCBOEHHIO Jak€ OTHOCHTEIBHO
CJIOKHOTO MaTepHaa.

YnpasiieHue caMOCTOATE/IbHOM padoToi.

B 3TOM paznerne KpaTKo MpeAcTaBieH Marepuai, KOTOPbIM MOXET ObITh BHIHECEH
Ha CaMOCTOSITENIbHOE M3YyYEHHE CTYJEHTaMU C OOA3aTENbHBIM M PETYJSIPHBIM
KOHTPOJIEM CO CTOPOHBI IMpernojiaBaresisi. BakHO OTMETHTH, YTO Ha BBIXOJAHOM MOJYJIE
(3K3aMeH) JaHHbIE TEMbl MPEACTABICHbl PABHONPABHO C TEMATUKOW ayJAMTOPHBIX



3aHITHI, U TpeOOBaHUA IO TIyOMHE YCBOCHHUS JAHHBIX TEM JIOJDKHBI OBITH HE HIDKE,
YeM K BOMpOcaM, paccMaTpuBaeMbIM MOAPOOHO Ha Jekuusax. K kaxgomy Momy:ro
IPWJIAraeTcsl CIUCOK 3aJay JJI1 CaMOCTOSITENIbHOTO pPEUIEHUs, KOTOPbIE 3allUIIAI0TCs
CTyJACHTaMH Ha KOHCyJIbTalusaXx. OT4eT MO CaMOCTOSTENbHON paboTe CTyIEHTHI
00s13aHbI MPEAOCTABIATH MOCIE U3YUCHHSI KaXKI0TO MOIYJIS TUCHUTUIHHBI.
WTak, 31€ch OCBEIIEHBI TEMBbI, KOTOPHIE MOT'YT OBITh U3YUYEHBI B CIEAYIOIINX BHIAX

JEATEIIBHOCTH:

- CaMOCTOATENIBHOE W3YyYEHHE C TOCIEAYIOIIMM OTYETOM B BHUJIE OTBETOB Ha

KOHTPOJIbHBIE BOITPOCHI MPENOAABATEIS.

- Pedepar, ¢ mocnenyromuM BBICTYIUIEHHEM Ha J1IaOOpaTOPHO-MPAKTUYECKOM

3aHSTHUU.

- IIpenogaBarenb JaeT TBOPUYECKUE 3aaHUs, B MEPCIEKTUBE MEPEPACTAIOLINE B

KYPCOBBI€ U/UJTU TUINIOMHBIE paOOTHI.

- [Ipourie BUABI CAMOCTOATENBHOM AESTEIBHOCTH CTYIEHTOB.

Monayas 1.
«TennoBoe paBHOBecue. OCHOBHBIE MAPAMETPHDY
Bonpocs! Aj1s1 CaMOCTOATEIBbHOI0 U3YYCHUS
1. DneMeHThI TeOpUU BEPOATHOCTEN. BUHOMUHAIBHOE paclpeiesieHUE.
2. Pa3znuynble GOpMYJIMPOBKY 2-TO 3aKOHA TEPMOJAUHAMUKH.
3. IlonsiTe HeOOPaTUMOCTH, IPUYUHHOCTH.

MoayJas 2.
«CratucTu4eckue pacrpeieICHUs
Bonpocs! Aj1s1 CaMOCTOSITE/ILHOTO U3YYCHUS:
4. Pacnpenenenue ®@epmu-Jlupaka, boze-Oitnmreitna. Pacnpenenenue bonbimana.
bapomerpuueckas popmya.
5. Teopema o paBHOpacHpeAeIeHUN SHEPTUN

Moayas 3.
«TepMoTMHAMUYECKUE CUCTEMBI»
Bonpocel 1J1s1 caMOCTOAATEILHOTO H3YUEHUSI:
6. DIJEeKTpOHHBIH ra3.
7. 3aKoHBI U3TyUYeHHUs1 A0COJIIOTHO YEPHOTO TeJa.
8. UneanbHblil ras.

MonayJs 4.
«DopMalii3M TEPMOANHAMUKI
Bomnpocs! Aj1s1 CaMOCTOSITEJILHOTO U3YYEHUS:
9. VYpaBHeHMs COCTOSIHUH, cBA3b Cp M Cv 1718 IPOU3BOIBLHBIX CHCTEM.
10.TTpumeps! siBIeHU, 00YCIOBICHHBIX TEPMOJIMHAMUYECKUMU (DITYKTYyaIusIMU.
11.PeanbHbie ra3sl. Moaens Ban-aep-Baansbca.



JK3aMeHAIIMOHHbIE 32IaHUS

B kaxaoMm 3K3aMEHAITMOHHOM OWJIETe COACPKUTCA TEOPETUUYECKUU BOIMPOC TIO
OJIHOMY U3 MOJYJIE U HECKOJIbKO MPAKTUYECKUX 3aJaHui (3aaud pacyeTHBbIC WIIU
KaueCTBEHHBIC). B mporpamme »K3amMeHa NPEACTABJICHBI BCE YYEOHBIE JIIEMEHTHI
monayneir. Ha moarotoBky otBomutcsi 1 dac. Paspemiaercsi cBOOOJHO MOJB30BaTHCA
auTepaTypoi. BeIoHEHHBIE (YACTUYHO BBINOJHEHHBIC) 3aJaHUs CTYACHT 3alUIIacT B
YCTHOM OTBETE MpernojaBaTento. becena ¢ KaXIbIM CTYyJAEHTOM JUIMTCS He Oonee 15
MUHYT.

[Ipu Takoit dopme SK3aMEHAIMOHHOTO HUCIBITAHHS CTYJEHT HE ToJjlaraeTcsi Ha
ciiyyaill, a BBIHYXJEH NpH MOATOTOBKE K SK3aMEHY B pPaBHOM CTENEHU YICIUThH
BHUMAaHHE BCEM MOJIYJSIM JUCHUIUIMHBL. MTOoroBas olleHKa ompeaensercs Io
PEUTUHTOBOM CHCTEME, B KOTOpPOM YYTEHBI BCE BHJbI JESITEILHOCTU CTYyJEHTa Ha
NPOTSHKEHUHM CEMECTpa, B TOM YHCIE KAadeCTBO MPOXOXKIEHHUS MPOMEKYTOUHOTO
KOHTpPOJSL 1O MoayisiM. MTOroByro OIEHKY MOKHO TOBBICUTH, OTYUTABIIUCH [0
JIOTIOJIHUTEJIbHBIM 3aJIaHUSIM.

Pexomenpauuu ais cryaenros no MPC

Kaxnprii cTyneHT JOoJbKeH OBITh O3HAKOMIIEH CO CTPYKTYpoll Momaysei
JTUCIUIUIMHBL W TMpaBUJIaMUA HAYMCICHUHA OallJIoOB 3a pa3Hble BUIBl y4eOHOM
JNEATEIBHOCTH.

O0s13aTeNbHBIMU J1J11 03HAKOMIICHUS SBJISIFOTCS:

TexHonornyeckas Kapra JUCLUIIIMHbI
[Ipuitoxkenus K KypHainy peuTHHTra

COOTBETCTBHUE PEMTUHI'OBBIX BAJIJIOB U AKAJEMHUYECKOHN OIIEHKH

Obuwee Koauwecmeo Axkaoemuueckas
HabpauHblx 6a1108 OYeHKa

60— 72 3 (Y10BJI€TBOPHUTEIHHO)
73— 86 4 (xopo1uo)

87 —100 5 (oTIM4YHO)

JItobpie  apyrue BBl Y4YeOHOM [JEATENbHOCTH (B T.4. TBOPYECKHE), HE
YIOMSIHYTBIE B TEXHOJIOTMYECKOM KapTe, HO CHOCOOCTBYIOLIME YCBOCHHMIO MaTepHualia
NPUBETCTBYIOTCA U COOTBETCTBEHHO OIllIEHMBaIoTCa. Hampumep: u3rotosiieHue
CaMOJIeJIbHBIX MPUOOPOB M YCTAHOBOK, pa3pabOTKa OPUTHMHAIBHBIX 3aay, PEIIeHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, Hay4yHas JesTeIbHOCTb. ..

BxoaHo# ¥ BHIXOAHOH KOHTPOJIb.
Jlnst obecrniedeHusi KOHTPOJIA 3a KAadyeCTBOM Y4YeOHOTO TMporiecca MPOBOISTCS
KOHTPOJIbHBIE MUCHhbMEHHBIE CPE3bI B Hauaje U B KOHIE O0ydeHus. 3aaHusi COCTOST U3
KAaYECTBEHHBIX BOIPOCOB M KOJMYECTBEHHBIX 33/1a4 Pa3HOIO YPOBHS CIOKHOCTH.



TekcTbl 3amau coaepkarcsi B COOPHUKE, CHEUMAIbHO W3JIaHHBIM ISl 3TOM Y4eOHOU
JUCLUIUINHBIL.

[IponomxurensHOCT, cpe3a 2 akagemuueckux uaca (1 nenra). dopma
IIPEJICTaBJICHHS PE3YJIBTaTOB CBOOOIHAS.

He pekomennyeTcs B X0/1€ U3y4EHUS JUCUUIUIMHBI pacCMaTpUBaTh 3a1aHHs 3TOTO
O/l0oKa Ha MPAKTUYECKUX WIM JICKIMOHHBIX 3aHATUAX. Pa3bop pemienuii JaHHON
KOHTPOJIBHOM CJIEAYeT IPOM3BECTH Cpa3y IIOCJIE BBIXOJHOTO KOHTPOJIUPYIOLIETO
3aHATHUS, OTMETHUB IIPU 3TOM, YTO 4aCTh MaTEpHUaJIa BOUJET B COCTAB K3aAMEHALMOHHBIX
BOIIPOCOB.

3.2.1. TEXHOJIOTHYECKAS KAPTA PEUTUHT A TUCITATLIAHBI

HaunmenoBanue Y poBeHB/CTyIEHD Cratyc KomnuectBo
IUCLUIUIMHBI/Kypca o0pa3oBaHus JUCLIUIUIMHEL B 3aYETHBIX
OakaylaBpuaT, MarucTpatypa) | padodem ydeOHOM €IMHHII/KPEIUTOB
wiane (A, B, C)
Craructuueckas baxanasp A 3 kpenuta (3ET)

buznka

CMexHbIe JUCIUIUIMHBI 110 Y4eOHOMY TIJIaHy
[IpenmectBytomue: Marematuka, Mudopmaruka, Teopuss BepositHocTeil, Mexanuka, Omnrtuka,
DneKTpoAMHAMUKA

MOAYJIb Ne 1
®opma paboTsl KonnuecTtBo 6amioB

Tekymias padota [Tocemraemocts 3ausTuii (1
3ansTHe — 1 6ann)
Pemenne 3amau, 1 3agaua —
1 Gann

Pedepar

AKTHBHOCTH

Pemenwus 3amau ans
CaMOCTOSITENIbHON pabOThI
3amuTa 1a00paTOPHBIX
pabot

IIpomexyTOUHBIN
PEUTHUHT-KOHTPOJIb
Hroro

KonTponbnas pabota

MOJAYJIb Ne 2
dopma paboTsl KonngectBo 6ajiioB

Texymas padota [Tocemraemocts 3ansTuii (1
3ansiTre — 1 G6an)
Pemenne 3amau, 1 3agayga —
1 Gamn




Pedepar

AKTUBHOCTb

Pemenus 3anau quis
CaMOCTOSITENIbHOU PabOTHI
3amuTa 1a00paTOpHBIX
pabor

IIpomexyTOUHBIN

9 Kontponbnas pabota
PEUTHHI-KOHTPOJIb

®dopma padboTsl

[Tocemtaemocts 3ausituii (1
3aHsaTHE — 1 Oan)
Pemenne 3amau, 1 3agaua —
1 Gamn

Pedepar

AKTHBHOCTB

Pemenus 3agay ans
CaMOCTOSITENIbHOM pabOThI
3amuTa 1a00paTOPHBIX
pabort

[IpomMexxyToUHBIM
PEUTUHT-KOHTPOJIb
Hroro

KonTponbnas pabota

MOAYJIb Ne 4
dopma paboTsl KonngectBo 6ajiioB

max
4

Tekymias padota [Tocemaemocts (1 3ansaTHE
— 1 6ann)

Pemenne 3amau, 1 3agaua
— 1 Gamn

Pedepar 20
AKTHUBHOCTH 20

12

Pemenus 3amau s

o 24
CaMOCTOSITEJIbHOM PabOTHI

IIpomexyTOUHBIN
PEUTHUHT-KOHTPOJIb
Hroro

KontpomnpHas padora 20




MHWHHUCTEPCTBO MMPOCBEIIEHUSI POCCUMCKOM ®EJIEPAIIUUA

(enepanbHOE rocyiapcTBeHHOe OI01KeTHOE 00pa3oBaTe/bHOE yUpeKIeHHe BbICIIero
oOpa3oBaHus

KPACHOSIPCKHUI IT'OCYJAPCTBEHHbBINA MEJAIOT'MYECKA YHUBEPCHUTET
um. B.I1. AcradpbeBa»
(KT'ITY um. B.II. AcradbeBa)

WNuctutyt MaTeMaTuku, Gu3uku, THPOPMATUKA
(HaMMEHOBaHUE HHCTUTYTA/(PaKyIbTETA)
Kadenpa ¢usuku u Mmetoguku oOydeHus Gpusnke
(HammeHoBaHUe Kadeaphl)

YTBEPXJIEHO OAOBPEHO
Ha 3acelaHuu Kadeapsl Ha 3aceJaHUU HayYHO-METOAUYECKOr0 COBETA
ITpotokon Ne 8 ot «03» mas 2023 r. CIENUAaIbHOCTH (HAMPaBJICHUS ITOATOTOBKH )

[Iporokoin Ne 8 ot «17» mas 2023 .

/ ' //
.2 __CB. JlaTeiHIIEB
% (}/{é —E.A. Aémna

®OH/I OHEHOYHbLIX CPEJICTB

JUJISL TPOBEICHUS TEKYIIETO KOHTPOJISI M TPOMEXKYTOUHOM aTTeCTallui 00y4aroluxcs
Craructuyeckas dhusuka
(HauMeHOBaHUE AMCIUIUIMHBI/ MOAYJIS/BUIA IPAKTUKH )
44.03.01 Tlemarornyeckoe 0Opa3oBaHme
(ko1 ¥ HaMMEHOBaHUE HAIMPABJICHUS TTOATOTOBKH )
baxanasp
(xBanmudukanus (CTENEHb) BHIMTYCKHUKA)

CocraBurens: Opnosa U.H., nouent kadpeaps! GU3NKKA U METOAUKHU O0ydeHUs (PU3UKE



1. Haznavyenue ¢oHIa OLIEHOYHBIX CPEACTB

1.1. Heanto co3nanusa POC mucuumuuabl Cmamucmuyeckas @uzuka sIBASETCS

YCTAaHOBJICHHE COOTBETCTBUS  YUYEOHBIX JOCTIKEHUW  3arjlaHUPOBAHHBIM

pesyiabTaTaM oOydeHHss © TpeOOBaHHUAM OCHOBHOW MpodeCcCHOHATBHON

o0pa3oBaTenbHON NporpaMmMbl, pabodeil MporpaMMbl TUCLMILIAHBI.

1.2. ®OC no nucuUIIMHE pelIacT 3adaqu:

- YOpaBJICHHE TMPOIECCOM MPUOOpPETEeHUs OOYyYaIOMUMHUCS HEOOXOIUMBIX
3HaHWW, YMEHHUH, HaBBIKOB U (POPMHUPOBAHUS KOMIIETCHIUH, ONPEICICHHBIX B
00pa30BaTENbHBIX CTAHAAPTAaX IO COOTBETCTBYIOLIEMY HAIPABICHUIO MOJITOTOBKH
(crienMaabHOCTH);

- yIpaBJ€HUE TIPOLECCOM  JOCTIKEHUS  peaju3alud  00pa3oBaTEIbHBIX
IPOrpamm, OIPEIENIEHHbIX B BU/Ie HA00pa KOMIIETEHIIMM BBIITYCKHUKOB;

OLICHKA JIOCTIKEHUU OOYyYaloluXcsi B TMpOIecce M3yYeHHs JAUCIUILIUHBI
ONpeJECHUEM  TOJIOKUTEIbHBIX/OTPUIIATENbHBIX ~ PE3YJIbTATOB U  IJIAHUPOBAHHE
IpeIynpexIa0IINX/KOPPEKTUPYIOLUX MEPOIIPUATHIA;

- o0ecrieueHUE COOTBETCTBUSI pE3yJbTaTOB OOyueHUs 3ajadaMm Oynyien
NpO(QECCUOHAIBHON JIEATEIbHOCTH Y€pe3 COBEPIICHCTBOBAHME TPAJAULMOHHBIX U
BHEJIDEHUE WHHOBALIMOHHBIX METOJIOB O00y4YeHHs B 00pa30BaTENbHBIA MPOLECC
YHUBEPCUTETA;

-COBEPIICHCTBOBAHUE CAMOIIOATOTOBKH U CAMOKOHTPOJISI 00yYarOIIXCsl.

1.3. ®OC pazpaboTaH Ha OCHOBAHHMH HOPMATUBHBIX JTOKYMEHTOB:

- (eaepanbHOTO TrOCYIapCTBEHHOIO OOpa30BaTEIbHOIO CTaHAApPTa BBICUIETO
oOpazoBanust 1o HamnpasieHuto noarotoBku 44.03.01 [ledacocuueckoe obpazosanue
(yposenv baxanaspuama),

- Ilonoxenus o ¢GopmupoBaHuu (OHAA OLIEHOYHBIX CPEICTB AJIS TEKYILEro
KOHTPOJIsI YCIIEBAEMOCTH, MPOMEKYTOUHOM U UTOTOBOW ATTECTALlMU OOYYaIOIIMUXCS IO
o0Opa3oBaTeNbHbIM IIPOrpaMMaM BBICIIEr0 0Opa30BaHUs — MporpaMMamM OakaaBpuara,
porpaMmaM CIEHUaINTeTa, MporpaMMaM MarucTparypbl, MpOrpaMmMaM MOJTOTOBKH
Hay4YHO-TIEAArorMueckux KaJapoB B acNHUpaHType B (eaepalbHOM TrOCyJIapCTBEHHOM
Or0/pKETHOM 00pa30BaTeIbHOM YUPEKIECHUU Bbicliero oOpa3zoBaHus «KpacHosipckuit
rocyJapCTBeHHBI Tiegarornueckuii yHuBepcuteT um. Bl AcradreBa» u ero
(unumanax.

2. IlepeyeHb KOMIETEHIHII € yKa3aHHeM IJTanoB uX (opMupoBaHuS B
npouecce M3y4eHust AUCHMITHHbI

2.1. Ilepeyenb KomneTeHUMi, (OPMUPYEMBIX B POLECCE U3YUCHUS

TVCHUATUINHBI:

IK-2
K-5

3. ®oH/1 OLIEHOYHBIX CPEACTB JI1 MPOMEKYTOYHOM aTTeCTAIUU
3.1. ®oHABl OIEHOYHBIX CPEACTB BKIIOYAIOT: Bonpocsl K
IK3ameny.
3.2.  Kpurepuu orieHUBaHUs



4. M@OHI OUEHOYHBIX CPEICTB JJIf TEKYIIero KOHTPOJIA

yCIIeBaeMOCTH

4.1. @oH/IbI OLIEHOYHBIX CPEJCTB BKIIOYAIOT: [/epeuens 6onpocos 0
camocmoamenvHou pabomeul,
3aoauu ona camocmosmenvHo2o peuterusi (B COOTBETCTBUU ¢ TeXHOJIOTMYECKOM
KapToW pedTHHra JUCHUIUIMHBI Pabouelt mporpaMMbl TUCITUILIINHEI).



3amavu NI MHAUBUAYAJIBHOTO0 CAMOCTOATEIBLHOIO PeleHusl

1. ([19], 5.40) Coyuaiinas reanuuaa X pacupeneiena no RaKony
NPAMOYTOJILHOIO TPeyroibunka' B unrepsane (0, a) (puc. 16.1).

a) Hanmmrcark anamnTuieckoe BrpazkeHne I8 IJIOTHOCTH pacipe-
nenenns flx).

6) Haiitn BeposTHOCTb momatanns caydalinoil semuuunsl X Ha
VUacToK oT /2 10 .

B) Haiitn maromuaanne, aucnepenn, cpeiHekBaJIpaTHIHOE OT-
KJIOHeHHC CJ]}"—IEIﬁ]IOﬁ BOJTHIHIDL X .

7(z)

7 a 7z

Puc. 16.1: Ke 1.

a) Haittu kosdpdpumment a;

0} waittn yuknmo pacupeaerenns Fx);

B) HANTH BEPOSTHOCTH MONATaHNS BesaHHbl X Ha yuacTok (—1,+1);

) CYIIECTBYIOT A JUI cayvaainoii seanunasl X 9uciiopse XapaKTepucTHEN: MATEMATHHECKOR
OAMJIAHNE W Henepens’

5. (|19], 5.44) Coywaimas peanHa X NOJH9MHEHA NOKAZATEILHOMY 3aKOHY PacnpeeneHms
C mapaMeTpoM i

pe M x>0,
I) = 16.1
f(z) 0.2 <0 (16.1)

a) [TocTporTs KPHEYVIO pacmpeie/enns;

0) HaliTH hyHEIHID pacupeseseana F();

B} HAWTH BEPOATHOCTL TOTO, YTO CIIyYalHas BedudaHa X NpHMeT 3HA'UeHHe MEHBIIes, MeM ee
maTeMaTHIeckoe oxmnganne, Orser: a) Cu.puc. 5.44,

6. (|19], 5.45) Cayuatinas semanna X nogunnena sakony Jlamnaca: f(x) = ae— 7l

a) Hailitu koadbdumment a;

0) HoCTPORTE Ipad Kl WIOTHOCTH pacnpeiencinsd H DYHEIH PACIIPE/1e/ 1]

B) waittu m(x) u D(x).

8. ([19], 5.51) Kpusaa pacuopesencnns ciyuainoll semunel X npegerapiser coboil mo/y-
ALIHIC ¢ noayocamn a u b (pue. 5.51a) Beoanua n3secta. Upedyeres onpeaeauts Beanduny b,
HAHTH 1y, Dy, HAWTH H NOCTPORTD (DYHEINIO pacnpenenenna F(r).

9. ([19], 5.54) Cayuaitnas peanauna X MOIMHHEHA HOPMAJTBHOMY 3aKOHY ¢ MATEMATHIECKHM
oxugannes my, — 0. BepoatrocTs nonaganna sTol eayqaiigoil e HuEHE HA VIACTOK OT —a 10 o
parna (1.5, Haittun aix) 1 vanmmeaTh BRIDAKEHTS HODMATRHOTD IAKOHA.

10. (]19], 5.56) Cayualinas peanauna X pacnpeneseHa 10 HOPMAJILHOMY 3aKOHY € MATeMATH-
HeCKUM OFKHTAHAEM 971 H CPeJHIM KBaPaTHYecKuM oTKIoHeHneM . OnpeaennTs abermecsl Ty, o2
W OPAHHATY Y To4YeK nepernba Kpueoii pacupegenenns y = f(z) (puc, 5.56).

11. (|16], 2.38) Ha ano xkpyraoli 9amiki ¢ IUIOCKHM JHOM paBHOMEPDHO B OJHH cJ0i HaCHITIAIH
nmena. Paauye apa gamgn K. OnpelennTh BepoATHOCTL dp(r) O0HAPYMKHTL 3EPHLINIKO NIIeHa



7. (|19], 5.46) Cayuaiinas remuunna R - pacerosnue o TOUKH
MONAaJaHHs 10 UeHTPa MHIIEHH - paclpeleiedHa 1o 3akony Peoes:
flr) = Ae " r > 0 (cum. puc. 16.2).

a) Hafitn koadppuiment A;

6) maitti Moy M cayuaiinoi semnunnab [, T.e. TOUKY MakcuMyMa

ee IJIOTHOCTH pacipe/1e eHus;

B) Haiitn m, u D,;

r) naliTi f(r) BepoATHOCTB TOTO, YTO B PE3VJILTATE BHICTPEIA Pac-

CTOSHHE OT TOYKH NMONAJaHs 10 NeHTPA MHIIEHH OKazKeTcs

MCHBIIE, 9¢M MOIA.
fir)

gl

Puc. 16.2: K e T.

BHYTPH KOJIbIIA ¢ paguycamu 7 |1 r + dr. Yemy pasubl cpejies {r) 0 CPeJIHEKBAIPATHIHOE \/ {r?)
PACcCCTOANNA 0T 3ePHLINKA NIIeHa 10 [eHTPa AHa Janikn’

12. ([16], 2.39) Buyrpu cdeprl paguyca R caydainbiyv obpasoM, B cpeJHeM PaBHOMEPHO M0
{JEI‘"I-;GNI}', Pracipe/ e icHo ﬁDJ’[hIIIﬂC HHACTO NMBLJTHHOK. O]'Ipl',‘:,-'l;l:,",."lHTh BCROATHOCTE IJIP(T} OﬁHEI,.]_}}")KCHHH
NLTHIKH 118 PAceTOsniN o7 7 10 7+ dr or nenrpa cdepr. Yemy papiu cpeanee {r) o cpeaneknaj
paruanoe v/ (r2) pacerosaus or neummEke 1o nearpa edhepnt? Bryrpu edwephr kakora pajmyea Ry
HAaXOJHUTCH B CPEJHEM ITOJTOBHHL MBLTHHOK?

13. ([16], 2.40) B cocyne naxoaurea N monexyn. Hafitn BeposTHOCTE W TOrO, 4T0 B nponecce
NAOTHYECKOTO JIBHMKEHHS BCE MOJEKYIB! rasa cobepyTesd B oguoll nonosnHe cocyaa. Brraneants w
aos JI=2, 10, JTA=6-1023.

14. ([16], 2.41) N MoJTeKyT XaoTHUISCKH ABMMKYTCH N0 cocyay obbema V. "XaoTHueckn' o3Ha-
el I Rdss o MUWVTER Vold MUSRELD U j:}ii\BH.U‘ﬁ BEPUEATHUC T BRY DRASATBUR B 31".1-,.'.I,H.HHUH Uk PEC UHUCTH
noboil ToakH pnyTpd obuesa V. [IponyuMepyes MoJICKyILI H DLIACIHM DIYTPH cocyan obLem < 1
GH]JE,ELEJ'IHTL BEPOATHOCTE TOIND, YO0

a) 0HA MOJEKVIA ¢ OIPEJETEHHEIM HOMEDPOM OKAMKEeTCS BHYTDH H;

©) 1 MOJEKY/I ¢ ONPEIeJeHHBIMA HOMEPAMHI OKazKyTCA BHYTpH V;

B) I MOJEKYJI € ONPeACJIeHHBIMH HOMEPAMN OKAXKYTCH BHYVTPH V, a OCTalbHble N-II MOJEKY/I
OVAYT HAXOIUTHCA BHE V;

) 1 MOJEKYJ ¢ DPOH3BOILHBIME HOMEPAMI OKAXKYTCH BHYTPH V, & OCTAJLHLIC - BHE 0YbeMA .
HI]UH(!I)H'I'[—:‘ HTO CY MM H(!I}UH'I'HUU'N.'-H A BOEBOEMOMAHBIX 11 (X1 (0 ALY N PeaBHA CIAMHALLE Briuncianre
CpeHee MU0 MOJeRy (1) B obbeme 0.

15. ([16], 2.42) BrrumceanTs cpeqHeKRaApaATHIHYIO W OTHOCHTEILHYIO (UIVETYAIAN YHCTA MO-
Jgekya B obbeme u (eu. sanaqy 2.41). Lna eerancaennd (1.2) BRMECIRTL npeasapuTenbio (nin-1)).
Caenate onenky ang n=1 cmd Bozayxa (Vu) npr yenosrax, OIH3KHX K HOPMATLHBIM.

16. ([16], 2.43) Henoassys orser K sagade 2.41, BHIMHCIATE BEPOSTHOCTH W TOTO, 9TO B HOJ0-
BuHe (1m0 0fbeMy) cocyIa © razoM oKaxeTcs TouHo nojgosrHa N12 Monexysa. s pacaera HCHOqb-
30BaTh hopmyny Utepaunra nar V2nn exp (-n + relnn), > 1. Cpapunte w ¢ rykTyanmeii uncia
MOJIEKYJT (CM. 3a7a4y 2.42). Kakoll BHIBOJ MOXKHO ¢JIeJ1aTh H3 Pe3Y/JILTATA ITONO CpaBHeHHs”

17. (|16], 2.44) "TacTuua coBeplIAST rAPMOHIMECKOE KOIEDAHHE BIOIL OCH T, [IPH 9TOM £€ KO-
opamHaTa ¥ — acoswt. Onpegemnre BepoaTHocTs dp(x) OBEAPYKHTE YaCTHIY NpPH cayualiHom
Hatoaennl BHYTPH oTpeska (r, r + dr). Bouneants cpennne {(x), (:rz} U CpeaneKBaIpaTHIiyio



('l')J'[yHT}’a.LLH[O ](Oﬁp,[[HHa.ThI OCU,H.T].JTHTO}}&,

18. ([l 5], 2.45) Jdna pacuera nOrpeiinocTi CHATHH HOKAZAHNTT CO Crpeaounoro npubopa moJa-
FAKYT, 9TO CTRCIKA TAKOIO Il]:)HﬁﬂI]Fl MOXKeT ¢ pa]ﬂ-llﬂﬁ BOPOATHOCTERY OCTAHOBHTLCH B .iliﬂﬁ{)hi MecTe
MEFLY JIBYMS COCC/HUMH JICJIeHUAME KA. [IyeTs coceuum JIeieHusnM MKAIL COOTBeTCTBYIOT
3HAUEHHS W3Mell W Xn-+a, rae a - neda jgetennd. Hamnears pactipenenenne sepostHocTelt dw(x)
(x1.x xn+a), onpegeanTes , , ¥ (x-x)2.

19. (|16], 2.46) Pacnpenesnenne BeposTHOCTE 1A HEKOTOPOH cayHaiiHoil nepeMeHHoi & mveer
B dp(x) ~ exp(—=Az)dr, A = 0, 0 < & < oo, OTHOPMAPORATE pacnpenenernne. Hafimn cpennne
(), (;{:2>, CPEIHeKBAAPATIIHY 0 H OTHOCHTEIBHY 10 (BIVETYAIIHH.

20. ([16], 2.17) Pacnpenenenne peposTHOCTEH 17151 HEKOTOPOH cayaaitinoit nepesennoil a meer
rug dwln) = da2y npw |aly w dw (a) = 0 npw || = . Brawemars Si=(sin(ao+a)), /2= (cos (an+a)
H HapucosaTh rpaduk sapucuyoctn (X ={/s'm al or v.

21. ([16], 2.48) Cnyuatinas dasa ¢ paBHOMEDHO pacrpeleleHa B uxTeppane |—m,pil. Jemy
pasnnl (sin(ao+cp), (coa(al-+d)), (+) (2(0+ ))?

22. (|4]. 2.1) Pacnpeaenenne sepoaTHOCTE! HEKOTOPOIT BETHTHHEL
x onucnisaeTca dgopumynoit f(x) ~ /z B unrepsane (0, a). Bre storo
unTepsana f(x) = 0 (pure.16.3). HaliTn:

a) HHHF}(JJIEE H’EI)OH'I‘HDE M Cl}ﬂ,[HE‘F’ FHAUYEHMH BEJIMUHHEL I

f) BepOATHOCTE HAXOXK TeHHA T B uHTeprane (0, a/2).

[ D ———

e

Pue. 16.3: K e 22,

23. ([?], 2.76) Ha pue. 2.9 npusenensl rpadmkn yersipex pasmnannix dyukiuil pacnpegenenns
seposTHOCTE 3Hauennit HexoTopoit f(x) ra s Puc. 2.9 semannu x. s kas 10ro 13 rpadHkos Hai-
TH KOHCTAHTY A, npi KOTopoil by HKINMA 0KA3BIBACTCH HOPMHDPOBAHHON. 3aTeM BRIMHOINTE CPETHHE
auadeHud X u x2. s ciydas a BRMHCINTE Takxe o).

24. l:[?]1 2.77) Pyuruna pacupee/eHna BEPOATHOCTER BEIMYHHEL X numeeT sy /(x) — Ac ax
Blxr, rae A u a - korcrante. Hanncares npubmskennoe pripasenne 8 gepoataoctn P ororo, aro

AHAYMEHAE X OKAMKeTed B npeaerax or 7.9999 ao 80001,

25. ([?], 2.78) Tapmonnyeckuil ocupiaTop copepinaer kojebanus ¢ aMmmnTyaol a. Macca
OCIILILIATOPA PABHA T, cobeTeenHas dactoTa co. Haitti: a) dvaromn f(x)=dPjdx pacnpenenenns
BEPOSITHOCTEI 3Ha4eHnll KOOPIHHATH X OCHH/LIATOPa, 0) cpeinee 3Haqenne xkoopauaarer Oc), B)
cpegHes 3HaAUEHHe MOIVAA KOOPIHHATE (X), T') cpeiHee 3Ha4Yenne Kpajipata koopauHate Oc2), 1)
CpeqHes 3HAYMEHNE TOTEHIHATLHON 3HepTHl ocLaTopa (U),

16.2 TIlojacuer ymcja JOCTYIIHbLIX COCTOAHMIA.

?.ti. BI,".Q FHAYCHHA BOJIMYHMHBL T B HH'I'EIJH.‘(],,'IQ or (1 l,"l'l:.'l b PﬂHHI:IBCI_}GH'I‘HhI, Balll‘lﬁ&'l‘h Hh]I}&}KCHHI:.‘
JUTH TIOTHOCTH BEPOATHOCTH M HARTH T, ;F, 0y =/ D(x), D(x) - auenepens .

27. Marepuanenas ToMKa cosepiiaeT Koaebanna no sakony @ = acoswl. Hafite sepoarnocrs
ee 0DHAPYKCHHA HA OTPesKe oT * 10 x + dr.

28. IT0 Ha3LIBAETCS CTATHCTHUECKHM BECOM MAKDOCOCTOSHUSA?



29, COCTOH[IHH CBQEIO,EL[IOH HAacTHHIEl B ANHKE - CTAIHOHARPHBIE COCTOAHMA {CTGHT-IH'.‘! BOJIHBL -
]:'J'l."“'.-].LI('3]-].I‘11.".L J-'paBHﬂl—Il-iH H.Ipe,u,uur&pa]. nﬁqﬂhi‘}-' e 'l‘ﬁl'Aa ‘-Iac'l'l-'.Lkbl i }Kl-iBy'l.‘ ﬁmKﬂH-ﬁqHﬂ Aﬂ.ill"ﬁ B
ATHX COCTOAHWAXY, A HMEeKT BOSMOMHOCTE 6JII}")K,.'J,ﬂ'l'b o 3THM ﬂﬁﬂ'l'DHHHHM?

30. Ouenure QHCIO JIONYCTHMBIX COCTOSIHI lem® BOJIOPOJEA PR HOPMAJIBHBIX VCIOBHAX B MH-
TepBae sHepruil uacTuip Hs = 2 % 10058 5 OKPECTHOCTH E.

31. Hanummre BhIpazeHne s BEPOATHOCTH TOTO, 9TO MOJIHAS 3HEPrUs HICAIBHOIO ra3a u3
N qacTHIl, HAXOJAIETOCH B KOHTAKTE ¢ TEPMOCTATOM TPH Temneparype 1, OKameTcsa B MHTEPBAIS
or E mo E+ AFE.

32. HUK&::!B..TI:\-, uTo Hanboree BEPOATHBIM ABMACTCA COCTOAHHE I'd3ad © pabBHOMEPHBIM pacCllpeae-
JIEHHEM TTaCTHIT 110 ABY M ITOTOBHHAM obrena.

33. qF!.\.-T}-' ARHO HHJ’Tﬁﬂ.I’IF!F" REDOHTHO® IHAYEHWS TIOTHOTO 'qs R CHCTEME 3 Jniir HEFIF!H.HH-TQ-'T.Fﬁ[‘."I"B}'-
WIHX cHHHoB 1,27

34. PaccuuraiiTe ynucno A0V CTHMILIN COCTOANAN cucTeMsl w2 N cnumon i IpH JAHIOM 3IH&A-

wennn nosanofi sueprun E. Uro vomno cxazate o sHTponnn cucteMel upu gaHHoM zHavennn B
Ham{cyHTe npumeprblii rpacduk. CaenaiiTe BLIBOI 0 BOZMOKHOCTH OTPHIATEILHBIX TEMNEPATYD B
TAKOH CHCTEeME,

16.3 HeobpaTuMocTs.

35. ObpaTuMbiy WM HeOODATHMBIM SABISETCH MPOMECe MAACHHS KAILTH J0#18 B Ge3peTpeH-
HYIO MOTOIY TP HOPMAJILHBIX VCIOBHSX ! MOJTeKYIH Boasl! Onennte BpeMs, KOTOpoe noTpedyercs,
yTofiel HAGMOAATE OOpATHEI npoliece s 0BOHX TeJ.

16.4 Dwurponud.

36. Hasosure Kanaibl yBendeHns sHTpommn B cucreme. [lpuseaiure apryyMenTs! B noab3y Kax-
J10T0.

37. Tennopaa sHeprusd, MOJVHASMAd FA20M B TEILIOBOH MAIIHHE 0T HATPEBATENH, 370 KHHETH-
YECKAS FHEPrHd Moaexyvi. J1onyverns, 9To, copepiiag patory, TeIIoRoi JIBHIATE L PACKPYYHBACT
MANOBEK. Tﬁl’( TO pﬂB:}’J’[bTaTUI\T ,.'],EﬁCTE-P[H TETLAOROH MATTTHHEL TAKMKE ABIACTCA KMHETHYCCKAS "jﬂf"p‘
rud. B ues riapuoe omimune YEAZAHHEIX BEINE KHHETHHeCKHX 3HePIHiT

38. Onpenenwre yremuaenne antpomman 200 v anaa, pactaarmero npw Qe

39. Cocyn obeenon 2V pasnened neperopoiaxoil nomosaas. B ogaoil nogosade 1 Moos Haeaib-
HOTO Ta3a, a B Apyrof - Bakyyu. Ieperoponky pesko vopain, I03B0JHE Ta3y pacinupuThes. Halinure
H3MEHEHHe IHTPONNE Fa3a [10C1e YCTAHORICHHA Terorore pasHopecHd. Cocyl TeIION30JHPOBAH.

40, OapH MOIbE HISATBHOTO OMHOATOMHOTD Ta53a H30TEPMITECKH PAcInupiIca oT obbeda V) 1o
obbema Vo npu resnepatyvpe T VRelHYHIack WIH YMeHLOIUIACE SUTPONHA Taza npi stom? Ha
CROTLED?

41. H].]H aﬂllﬂﬁﬁTH'IECKOM I)HRLUHI)EIIHII Ma3a ero TEMHEP!’:I'I‘:,-'F}H, }"LIEI[L]’.LI{'L&TC}L SHATHT JHIS
B YRR ﬁf’.ﬂllﬂpﬂ_flﬂl{ “:,'\-1nHI-fI'Inf'.’"I'I-"5I. .I:‘:FIK A AT0 MOHHO CRYEIATR O }"r'HﬂI‘b}Kjll"HHﬂM ] "I'If'lh.l, ERNN]
IHTPONEA B aJHabaATHIECKOM MPOIECce He H3MEeHAeTcs !

42. Ecan snrponus sisiagercd Mepoil Gecnops/ika, TO H049eMy OHAa BOZPACTACT HPH H30TepMH-
qeckoM pacimpenny raza’ Beaws npu 3Tom Temmeparypa 0CTAeTCs MOCTOSHHON W JIHHAMHYeCKHil
DeCnopaAIoE He PACTeT.

43. Oar0fl 13 XapAKTEPHCTHE TEPMOIHHAMHYECKOTO COCTCAHAA ABIFETCH THEI0 CIIOCODOE, K-
TOPBIME MOKED Obllb OCYILECTEIEHD AAHHOE COUTOAHWE. PA3HBIM COCTOAHNAM OIBEYAIDT PASHBIE
THeIa cnocobon. Kakaa xapakTepHoTHEL COCTOSIHA AMTACTC] NOKASATEICM Docnopatka’

44. Tlouesmy cocrosiHEe, obIaJAMNIES DOIBIIHM DecTopsIkonM, Hanholese BeposiTHO



45. Kax na aseike nepoaTnocTell Modkio nepedpopMyIHponaTh yToepaaemie: Jloban 3aMeny-
TaH 'l'ﬂ]}MﬂAHHaMIIHmKaH CHOTEMA ﬂah{ﬂ[l]}ﬂl{ﬁBﬂ..'thﬂ lleI}ﬂxﬁAH'l' M3 COCTOAHMH © MBI l:iH.'l.'pﬁ—
nuelt B cocrosHue ¢ Goasmeii surponneii?’. Kak BeposTHOCTE COCTOSHHS CBHIAHA C 3HTPONHEN
coCToAHNs?

46. O',E[HH H3 METOJ0B IMOTYIEHHA CEBEPXHHIKHX TEMOEPATYD 3akTI0MacTCHa B CIIETYIOIIEM. Hﬂpﬁ-
MATHHTHOE BEIECTRO (CIMHBI HE B3aHMOIEHCTBYIOT) OXJIAHIACTCH B MAIHHTHOM 1I0JI€ 10 BO3MOMKHO
HHAKOT TEMITEPATY B Aarem obecnenEaT JAOCTATOTHO XOPOMTYH TeITOE0TAITHEY 0 BRIKTH AT
MalHHTHOE [TOVTe. HPH STOM TeMIIePaTY D IMOHHMAeTCH. Taruu crocofoM OBLIH JAOCTHIHY TR TEMITE-
paTyphbl 104K O6bacuure NPHHIAI JaHHOTD CIIocoia OXIadsIeHns, OTBETHE Ha BONPOCHL:

1. Kag pacnpegeseHbl SacTHIE 10 YPOBHAM NPH HEKOTOPOi Temnepatype? Kakoil 3pak mveer
MOJTHAS MATHHTHAS 3Heprua’ KavecTBeHHO n300pasuTe TpadHK 3aBHCHMOCTH TOJTHON SHEPrHT
E ot Temnepatype T

2, HTo UpoORCKOIuT ¢ VPOBHAMH SHCPIHH CIIHHA TPH YMEHBINEHHH MAarHiTHOTO noaa’ Kak momme-
Hbl BeCtn cely cimbbl, 1100b1 00ECUeY N b LOCTOAHCTB0 noAH0d 3neprun? [Toyemy 210 coorser-
CTDYCT MONHKCIAIO TeMueparypol? Halinre 1ueao SacTEL 1 MHATIeM yponine ok dyisiumo
PACCTOSHIS MEWIY VDOBHAMHE NpH noeTogaasx K ou V.

3. Kax seger ceda rpadmr (T} npn yMeHbIIeHHN MArHUTHOTO MOJIHA [0 OTHOHMIEHWID K YPOBHIO
nosiHoft suepriun? Yoeaurech B TOM, HTO 3T0 COOTBETCTBYET NOHHAKEHHIO TeMIePATYPhI.

4, Hi;l.ﬁjl_“'['(_: ITUJIH“.-'I{_} :_—!H{_.'.I_H'HI{) CHCTEMBI Kk (iijKTI'H K B1 T1 ‘h!", C{JL}'I'T—IL‘.’I‘{:I'H}’{J} JIH TIE]J]}’HL‘.H HilH
FABHCHMOCTD KadecTseHHOoMY rpadmiy? Hokaxmre, 1o T'|gp = —N% — 0

AT, PaccuoTpiy eoey ¢ TAROM, DARTETEHERIT momnaman neperopoikoit. B oganit nomornRe ras,
B Apyroii - sakyyu. lleperoponky BulaepHy/, NpejocTABAE Ma3y PACHPOCTPAHATLCS 10 BeeMy 00b-
ﬂ?\-l}'. O"IGHI*IIIJ,H('}._. Yo B Ilﬂth.lﬂ MIHOBCHHS IIOCTIE }"ﬂﬂ.flﬂHHH Ilﬂpﬂlﬂpﬂ,'['](}i Hﬂpl‘lH'l'Hﬂl—f'l'h TOrQ, 470 BCe
MOJIeK YR OY/1yT HAXOUTHCA B 0/HOf nonornne cocyta Gomska k eaunnne. C apyrofi croponst,
pacyer BePOATHOCTH TAKOIO cOCTOdHuA jnaer P = 2'“, e N - uucso mosesy B cocyie. Okasel-
BAETCH, YTO CHCTEMA HAXOJATCA B MAJOBEPOATHOM COCTOSHHH C ropasio DoJbInell BepodaTHOCTBIO.
O0BLACHATE ITO TPOTHBOPEYHE.

48, MonHo Jin DepeBecTH CHOTEMY K3 DOJICE BEPOATHOrO B MeHee BepoaTHoe coctoanne’ Ecnn
Hekad, To nouemy? Econ momxuo, 1o kakum cnocobom?

49, Kak BHIpaxkaeTcda 4epes pazHocTh SHTPONHT JIBYX cOCTOSHUN OTHOHIEHHE BEPOATHOCTER
NpefbIBAHNA B 3THX COCTOAHHAX TIPH TEMI0BOM DABHOBECHNT

50. Kakvio pabory Hao COBEPIIATE HA cHeTeMoit, 9Tobsl mpn remneparype 300 K neperectn
ee B 1000 pa3 MeHe: BePOATHOE CocTogHme?

51. Yactuna co cnunoM 1/2 1 MATHHTHBIM MOMEHTOM [0 HAXOAWTCS B MATHHTHOM I10JI€ HHIVK-
nmpn 3. B KakoM OTHONIEHNH HAXOAATCH BPEMeHA NpPeGLIBAHHA YACTHIB ¢ MATHHTHBIM MOMEHTOM
HallpaBMeHHBIM IT0 M DIPOTHE HallpaB IeHA MATHATHOM }’IH,E[J'KI'J,HH?

52, TMoacuanTe B TePMHHAX BEPOATHEIXN H HEBEPDOATHEREIX COCTOSTHHIT OTIIH THE GﬁpaT]’IMHX oT Heob-
DPATHMRIY TTROTIECCOR.

53. 3a cuer wero Temtosoll ABHraTens cosepaer patory’ Ha npusepe TEILIOBOTO TBHTATETH,
B KOTOPOM B KadecTee pabotvero Tena HenoIb3yeTcs ra3, PadbacHuTe, HoMeMy Helb3s 0DoiTHeh Hes
XOJIOJHOrO TEIJIOBOID Pe3epByapa.

16.5 Temnepamypa.

54. Ilpeanonoxkm, gTo £ = cry.
1. IMogamure, 9o U = N1,



o~

Fa

A2
O uem 310 rosopur?

2. 11 Te, ur =
ORAMHTE, 4T0 ( a7

) < (). Henonsays 1o coorHomenune, yvoequrecs, 410 (dT) = 0.
N N
HI)HB!’E,.'J'H'I'Q llpHMﬂp CHCTEeMBL, llO,U'HHllHlﬂu.LﬂﬁﬂH STHM COOTHOII2HAAM.

55. ITouemy Tena ¢ BONBLIIHME 3HAYCHHAMH TEMIEPATYP Ha3biBaloTcea Gonee ropsaumu’ Tis
;LOKE;BE'[’]‘I:‘.JTI—;C']’HH, Hf_‘.l]DJ[hﬁ}’ﬁ']‘L‘.‘ CTATUCTHHCCKOD O]IIJI:‘.,?LQJIQH He "['{‘!MI[CI_}H.’[':;-’IJ[—-I H Hl:‘.ﬂﬁpﬂ']"l‘][&l(!(‘,’l'ﬁ I[I.}D—
Hecca TernaooiMens.

56. Mzobpasure KAy TEMIEPATYR, BEIKTAIIVI OTPHIATEIRHEE TEMIepaTypRl. UTReT ap-
IyMeHTHpYHTE.

57. Pacemorpuy NpoHSBONBHYI MAKPOCKOIHYECKYIO CHCTEMY B TEIUIOBOM PABHOBECHH MpH
KOMHATHOM TeMneparype. BUCHUJ'[I:BUBH.B].H[’]CB Onpe e/ TeHHer TB]_'J.‘-IO,-:[_HHRM['IT]'&CKOﬁ TeMnepaTyphl,
HaitauTe H%UHEHTHUE VBEJIHIEHHE THCIA COCTOAHMH, TOCTYIIHBIX CHCTEME, TIPH VBEJIMUEHHH ee 9Hep-
run Ha 107 3B,

58. PaccMoTpuM NPOH3BONBHYI0 MAKPOCKOIHYECKYI) CHCTEMY B TEIUIOBOM PABHOBECHH IIPH
KOMHATHOH Temneparype. Ilpenmono:kus, 970 JadHads CHCTEMA TOTVIOTHIA e THHHYHLIN hOTOH BH-
JUMOTO CBeTa (HMeIomero JTHHY BOJIHBL 5 # 1077 M). Bo crobKo pa3 yBeJIHYIIOCH MU0 10CTYITHBIX
CHCTEME COCTOHNNIT

16.6 Hepasencmeo Kaaysuyca.

59. IlokasaTh, 9TO IPH CMENIHBAHHH TOPSIYed H XOJ0IHON BOABI SHTPOIHA BO3pacTaeT, (Bood-
e B obon nponecce Temoobyena). Kakoi Thn xaoca mensieTca npn stoM? APryMEHTHPOBAHHO
MOKAFKITE, "TTO 9TOT MPOIece SIBHeTesa HeoDpaTHMEIM,

16.7 XumMudeckuii moTeHInal.

60- HUK&}KHTC‘J ITO MOTOK "TCTHIL I[ﬂJ'IIJF.\D».r[Q]I H3 OGJ'ID.-CTH E[L"IL»I.'L'IC‘!I'U HHM. ITOTCIIIHOIIN D UE»‘I{WTD
MEHBITIET . I’I(‘HUJ‘II:'E_‘}’H nNpeqCTaR TeHHE O I'IPHELTIHHU:‘HHH K PABHOBECHED, IIOKAMHTE, UT0 XHM IIOTEHITHAT
SABMCHT OT KOHIEHTDAIIHH.

61. C noMolne IpecTaRIeHrit 0 XHM. I0TeHIHATe O LACHATE IPHHIHI JeHCTRHS TePMOIIAPEL.

62. Haiiti j B cuctTeme, B KOTOPOil 4HCI0 JOCTYIHBIX cocrosiamii () = BVY,

63. IMokasats, uTo yCI0OBHE PDABHOBECHS B XHMHUYECKOH DeAKITHH

247 = 24, + Ay

HMEEr BU
'2.1»61 = Qua + p3

64. Haityure o 3 cucresme, B KOTOPOI 381800 NOBSCHAC SHM.noTeHmana: = (7, V, V).

65. Ilpeacranny cefe NOBEPRHOCTE TEEPAOTO TEJA, Ha KOTOPO pacnogomenss Ny aToMos Kpi-
CT&WIIH“G(TICI)'I“-‘T IJ{:!ITI{'IT'ICH, IIﬂ:IHDI)KH(!CTT—; IMOMSITIAaeTCH B Q&MKH}"T'I-;.IIHT (!6'11.01.'[ [ IJQJEI_){‘!HC(?HHBT_‘.-T r'El.?.OT-.'[,
KOTOPRIFT MOAET ancopinporaThea 310l nosepxaocTsi. YMneno wonexyn raza N o< Ny, YUepes
HCEOTOPOC BReMHA BOC MOMCKVIIEL Fa3a PaciionaraldrTcd B HCKOTORBIX VATaX K|)HC‘T&J'IJ'IHT-I[‘!CKDﬁ pe-
LMIETKH TMOBEPXHOCTH TBepnoro Tena (‘npuaunator’). Haiingure 1neao J0CTVIHBIX COCTOAHHI raza
ero IHTPOITHREDY. E‘TﬁEﬂHTECb B TOM, ITO XHM.IIOTEHIHAT asa COIepAT Clardachoe T 111 Tt

16.8 Kanonuueckoe pacnpedenenue (Boavuymana).

66. [lokamure, uTo craT.ecyMya ODBETTHEHHON CHOTEMBL, COCTOANEH W3 JABVX HEIABHCAMBEIX
MOACHETEM, KAHGIAS U3 KOTOPRIX HAXOIUTCH B TEIIOBOM KOHTAKTE ¢ PEICPRYAPOM, DABHA ITPON3REe-



JEHHIo CTAT.CYMM noacucTen: &£ = 2 Zu.

6?. ,D:..'IH CHCTeMEL, I-I?:I..‘COI,LI'HLLIGI-E.(‘J-I B TeILIOROM KOHTARKTE ¢ porzepuyapnm.. NOKAMKHTE, UTO

— nZ
L E=-"3
o 122 _#mzZ (0lnz)?
' Zagr o ap2 ad )
g mZ OFE ———5  kT?
3. (AE)? = _n = —— = T?kCy, (AT)* = (Boipasue AT us onpenenenns Cy ).
d.ﬁz d;'? CV
Baect C'y - TerioeMKocTs cueremel npi nocrosunoM obLeue. (enonsayiite gpopuyay (AE)2 — |
4. Hexonsa ws toroe, uro Cy = T JIOKAXKHTE, 9TO CPeHAA TeIJIoBas IHeprus 106ol cHcTeMbl
(E) BO3pacTaer ¢ yBeIHYeHHeM TEMIEPATYPDI.
E 1 —
3. YVoeaurech B TOM, 9TO JUIH MIEAILHOID I3 r}: ~—, e 0F = (r_\E]‘z - CPEJIHEKBA -

68. Kak 3 KaHOHHHeCKOro PAcnpeie/enns Cae/ver, 910 hayvKTyanum JosHR BOZPACTATE ©
POCTOM TeMIepaTypu’?

69, [lajiinre CpeaHmR SHEPryG KBAHTOBOMO TAPMOHMECKOTO OCIIIATOPE ( yPOBHH SHEPTrHK
E, — (n+1/2)hw). Oreerere Ha cIeVIONHE BOMPOCH:

THYHOE OTHJIO0HEHHE.

].. c.lll—flfl\"y'f: I JIKn 13 B;Llll.f:l“‘.l lbﬂl‘].‘l‘l‘}".flhl BJIACCH HeCk M J:'Jl.'?;'i-_}',llh'l'ﬂ.'l' |:|~'13 l'l—!le-J‘.-:Mb.l o l}aHHGI]FLlﬁJ|1'J[.fg1\l—‘q.|lﬂ‘—
pup oneprun)? Kakoit peavovrar noay-acres npon I = 07 Hapueyiire rpadms.,

2. Dosmozken /M pesuM OTPHIATEIBHBIX TEMIEPATYP A8 FapMoHnieckoro ocuunaaropa’ (s

OTEETA BBIPA3IHTE — H3 ooLIero BprEl.?KEHI’IH.) anBE‘,I[,HTE oDIIHe VCIIOBHA BOZMOMHOCTH pPe-
T

KHUMa OTPHIATEIBHBIX TeMmneparyp. Bomonnstores am onn 3necs? Hapueyiite npumepnoe
NoBeIeHHe 3HTROMNHE IMapMOHHYECKOr) OCHHJLIATORA Kak fp}"I[KHHH Er0 3HePrHH. Kak maiti
rounyo dpyaxumo o) (uenonesyiite onpegenenne dpyngamentanpaoll Temnepatypot 7)7

70. Jdokamure GOPMVIBE, AKTHEHO MCTIOJBE3VEMBIE B MOJRTHPOBAHHH MAKDPOCHCTEM METOIOM
Monre-Kapno:

o, _DE)_FP-F
VTRTT T RTE
_aM _ D(M)  ME-M*

XTOB T kT T AT

rjie X - MAarHuTHAs BEOCOPHAMYHBOCTL, M - MOMHEBI MATHATHEI MOMEHT cHCTeMBbl, B - MaruTHoe
noge. Jna noayuaenys nocaeaaei opMyIE HeoOXo Mo YORINTRCA B TOM, STO

—  dIn#
1. M = —
O(38)
— 1 &z
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() wenm sro cengerebeTeyer! Kax BeayT ceba sTi PUIVETYAIRN ¢ POCTOM TEMIEpPaTypLI?

71. Cucrema cocronr uz N uacrun, enabo ezaumoaeiicroyiommy apyve ¢ apyvros. Kaseoian uz
HACTHI MOMKET HAXOIHTCH B OJHOM W3 ABYX KBAHTOBLIX cocToanuii ¢ sneprusyu Fy u Ea, npudes
Ey < Es. He npoeojia TOMHBIX BEIMUCJICHHIT, HAYepTHTE Mpadik NPUMEPHOro Xoja cpe/iHelt SHeprun
CHCTEMBI B 3aBHCHMOCTH OT £ TEPMDrI[‘HHﬂ,I\-{H‘-IECKDﬁ TEMIIEPATYPEL T a TakHe OMpeleiuTe, JeMy
PABHO 3HAMEHHE CPEJIHeH 3HEPIHN B npejenax Maaoi n Doasmoll Temneparypr. B kakoit obaacti
HAMEHHI TEMIEPATYPE TPOHCXOINT MEPEeX0o] 0T HU3KOTEMIEPATYPHOTO 10 BRICOKOTEMIEPATYPHOTO
NpeJeIBEHOTO 3HAMEHHA CpeJiHei HHEPPHH? Tlogyunre TOYHOE BhHIpAMKEHHe 1A CPeHeil SHepruH
CHCTEMBI M CPABHATE € Ka9eCTBEHHBIME Pe3yIbTATAMI,

72. Ilomemy pesusHOBBIL KUy T (JHHENHAS TOJIHMEPHAS [ENb) CHKHMAETCS IPH HATPEBAHHHAT

TA. Josaerue 2030 caoliniuns HEPEARTALEUOTILORILT WA,
2
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F — — —
1. p= 5 F =NF; rae F; - cpejusist 10 BpeMeHn CHIA €O CTOPOHB! 0JIHOI 4acTHIIBL

2. HAXOAACH B HEROTOPOM KBAHTOBOM COCTOAHHH (g, 7y, 71;), 9ACTHIA JABHT HA CTEHY € CHIOH

OFE;

N
! 0L,

(noucmy oo Tax?)

3. Hz-sa caabore esanMocloTeia MORGTY IACTHIAMHE KAMAA 9acTHIL GOyHIACT’ 10 coeTo-
STHHSIM, [OTOMY CPEeITHIS 10 BReMeHH CIUIA 00 CTOROHE OJHOH YACTHIE] - 9TO CPeIHese Mo
COCTOAHHAM:

4. Boipasnre Fj wepes ©

Lpueeanre npHMeps TEPMOIHHAMHYECKHEN CHOTEM, NOIHHHAIHECA 9TOMY COOTHOIeNH0, Hafijure
JABJICHUE B 3THX CHCTEMAX.
T4, Husacnue zoia caofodnpt PeasimuGUCMeNnr Sacimiig.

1
IMokamuTe, 9TO 1aBIeHAE B ra3e cBOOOIHBIX PEJIATHBHCTCKHX (€ & PC) YacTHI PABHO: P = EH. rae

- obBeMHAS IUIOTHOCTE CPEJIHE NOCTYIATeIsHON sHeprun (ov. 3aga4ay 73). pueegre nagecr-
HBIE BAM TPHMEDPH TEPMOTIHHAMPHUECKTY CHOTEM, TOTTUHANEAXCA 3TOMY COOTHOTTEHTN, HallnTe
ABBIEHHE B 3THX CHOTEMOX.
T5. Kak pacnpeieiedsl 9acTHIlbl 10 YPORHAM IPH OTPHIIATEILHOM abeoqoTHOM HYIe TeMiepa-
typ? Kak nasmenserca 310 pacipe/e/ieHue NP YBeIHYeHHH MOy OTPHIATEILHOH TeMiuepaTypbi?
T6. HalinnTe cTAT.CyMMY MACTHIE co ciHAOM 1 B MarauTrou moae. Henoaszyiite nogyaenHoe
BLIpaykende s Haxoxkaennsa F, U, Cy.

16.9  Boavwoe xanonuneckoe pacnpedescnue (lubbea).

77. Hokaxoure, 410 Hosbinas cyMMa 0 be IHHEHHON CHCTEMBL, COCTOANILE H3 JIBYX HE3ABHCHMBIX
MOJCHCTEM, KAXIA8 13 KOTOPRIX HAXOIATCA B TeII0BOM U JIHGQYIHOHHOM KOHTAKTE C PEICPBYApOM,

paBHA TPOU3BEIEHHI BOMBINX cyMM nogcncTes: £ = Z17;.
dln Z

a5 e Z - Goasian

78. IlokazaTh, 4To B CHCTEME ¢ TEPeMeHHBLIM YHCJIOM HacTHIl £ = —
CYMMa.

79. lna cucreMmbl, HAXOAAMEHCH B TEIUIOBOM 1 ndhhy3noHHOM KOHTAKTE ¢ PE3ePBYApOM, MO~
KaAuTe, 1o
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3. Henoawaya dopuyny (AN)? = N? — N’ yoeaurecs B ToM, uto (AN} = TE; .
m

3,1'1\0(:1: N THCO TIACTHLIL B CHOTEeME {]IQ I[ﬂc'l'ﬂi-lllflﬂ}, Z ﬁﬂ.fllalllﬂ}l ﬂ}'MMﬁ.
R0, Henomwaye peavanrar zagaun 1) nonyawre pacnpeaenonns Qepuo-Tupaka u Boze-Bitmmredin

16.10 Pacnpegenennsa Pepmu u bose.

Bl. VpoeeHL ¢ KAKHM 3HAYEHHEM 3HepIHH B raze Depun 3anonsen poeHo Hanonoenay! Kakne
VPOBHH 3al0THEHB] MEHee 9eM HANOJIOBHHY ¢ boJee uen Hanonoeuny ! lokamuTe, 910 ¢ NOHIZKEHHEM
TeMIepaTvphl rpadgik dpyHEIEE pactupeietenna Qepyui cTaHOBHTCA Kpy4e.

82. Kakyio nomo or £p coctaigeT o01acTh pasubiTud dpyvukimn pactnpeienenns Pepun npu
remueparype T'7 (Onennre) Brootors 10 kakux remneparyp @epuu-ra3 Mo#HO CHHTATEL BEIPOXK IEH-
HEIM .

N

Baromnp

83. Ilo onpenenenuio sepoaTHocTH: P = . [Lnsa nekoropoil opbutann B raze Qepuu

- Nuosn

Nnoma = 1, Ng, aromp = n(=), moaromy P = nl(=), me. nna raza @epuw cpeiHes 9HCI0 YACTHIT
HA YVPOBHC H BEPOATHOCTL 3ACCICHHHA VROBHA coBnagaior (s Dosonos 310 wesepno). [loasiavacs
ITHM, NOKAKHATE, 9T BEPOATHOCTE TOTO, YT0 OPOHTANL, JEKAIIAA Ha 0 BLINIE [, 3A0/IHEHA, PABHA
BEPOSTHOCTH TOTO, 9T0 OPOHTAL, JeAkalad Ha & HuKe j, cBodoIHA, T.e. 9T

Py + d,3anaTo) = P — d,ceobonno) = 1 — P(u — 0,3a09T0).

84. B razopoil vogenw aapa TPHARMASTCR, TO HYETOHLD 00DA3VIOT Tas, 3anoIHaommi obbem
Aapa W NOJIHHAKNIHICS pacnpegeternio Pepyn. OUeHHTe MAKCHMATLHYI0 KHHETHUECKVIO HEp-
o HYKJI0HOB B Agape. Kakoii ckopoctn oHa cooTeeTcrByeT! [IVKAOHHBIH ras cauTaTh MOIHOCTHIO
BREIpOACIEHHEIM ,, "THCIO NPOTOHOE B SADE NPHHATE DABHEIM TTHCTY HEﬁTpGHDB.

&5. Hamwmure sripasenas pus nomaoil sgepran Depui- 1 Boze-razor, cowras ypoRAW SHeD-
I'HH KBa3HHENPepLIBHBIMA (obocHYiiTE),

86. Iloxazmure, aTo sseprus QPepyu B raze HEPEAATHBHCTCKHX (DEPMHOHOB PABHA:

N ﬁ-z 9 203
Ep = o {31? n}

B7. llokasaTn, 9To cpeanas 3Heprus HEPeIATHBHCTCKOH 4acTunwel rasa Qepun npu I = 0
aBHA: £ = —cp. Kax sapucut nosdas saeprid raza Qepun npu T = 0 o1 obbesma? IpuTsskennio
E')

;
HIIH OTTATKHBAHHIO 3TO COOTBETCTBYET?
BR. TMokamuTte, 9ro sHepriud Pepyi B rase pelaTHEHCTCKAY GepPMHOHOE DaRHA:

EF — cli (3?7271) 13

Henonwaya aToT pesyisTar, VOeTuTech B TOM, YTO CPEIHAA SMEPrHA PEIATHBHCTCKOTD (DepMHOHA

npu T' = 0 pasna: £ = —=p.

RO. Hexons wa hynknmu pactipe/ieienus 1o aHeprisn, ToJyuTh W HAPHCORATR TLIOTHOCTR
BEPOATHOCTH HMEThH CKOPOCTHL B HHTepBane (v,v + dv) 11 HepeIsSTHBHCTCKHX (hepMHoHOB (npH
T =0, T # 0). Buuncanrs nanbonee seposTtHyio w cpeguow ckopoctn npun T = 0, T # (.
Cpapnanre cpegane ckopocTH 3nexTponoe npn 1 # 0 co cpeHuME CKOPOCTAMH MOCTYTATEIHHOTO

JIBHZKEHHSA MOJIEKYIT MPH TEX JKe TeMIepaTypax.



90. Kaxk nocuntars xum.norennuan Pepuu- wim Boze-raza’ Tlewy papen xuu. IoTeHOHAT TpH
T—0 @epun-raza? Boze-razal Orkyaa ciaeayer, uro pgge << 07 Kakoii anak uveer sum.norennma
Lt Knacendeckoro peskuval Kak seayr ceba xuv.norenumans amux razos npu T £ 0 {onpeaennre

i
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91. Ounpeaennts ana gepmiuonos snepruo (B equannax A7) Tex yposHeli, BEPOATHOCTH 3a110.1-
eIl KOTOPLIX coorpercrnenno pasiet (0.1 1 (L9

92; KH.ICE’_IHH, Hl’_‘l_lﬂﬂ'l"Hm"l'h ZANOJTHEHM A '?!;lﬂ'l{"l'I?IﬂHf-th-TH B OMOTAITR :?!Hﬂl_'if'l’,"l'”qﬂﬂlfl'_llﬁ }’I]E’_IRHHI I_'lf-:'l,.f:".—
nogosenroro Ha 0.01 3 suse vposaa Qepuw, npr temnepatvpe 20° K7

93. Kakosa o1 cBODOIHBIX 3JIEKTPOHOB B MeTajlsle OpH abcoTioTHOM HyJe, KHHeTHYecKas
SHEPTHA KOTORBIN HOIBIITE TOJIOBHHBL MAKCHMAIBHOMN T

AN
94. Hcnoawsys pesyastaT 3ataun 79 (AN)2 = Tg.‘_‘ MOKAAHUTE, 9T0 CPeIHeKBAIDATHTHOE
It

OTKJIOHEHHE YHCJIa YacTHIL Ha ojHoit opburann An = V An? peger cebs caeayrompmm obpazom:
An = /T - B KJIaccrueckoil cucTeme,

An = /n (1 —n) - B pepuuoHnOll CHCTEME,
Ll
An — /(1 +7) - e 6oz0uHOI cucTEME.
Jaccn 7o cpoanee G0 TaeTH A oToll opburann. Kok neayr coba ornocuTenninie iy KTyannn
MHCTA YACTHIL HA OPOUTATH OPH HIRKHY TeMOEDATYPAX B BO20HHEON cHCTeMe B heDMUOHHOH o1
creme? (Lna Gosonos noayvaennsit 1is T — (0 pesyasrar uMeeT CMBICT: OO30HB TPEINOMHTAIOT
[epeMelaThLes MaKeTaMH - YHCTO KBAHTOBOE IOBeIeHHe )

95. TTokaskuTe, 4T0 IIOTHOCTE YHCIa OpOuTanell B raze KBAHTORBIX HEPEIATHEHCTCKHX YaCTHIL

D(z) ~ /2, a B ra3e KBAHTOBBIX PEIATHBACTCKUX dacTur D(eg] ~ &2,

16.11  [leperod x kaaccureckony onucamino.

96. Hcnous3ys npuunpn HeonpeeaeHdocrei efizenbepra, noiayynre yejiosue, 1pH KOTOPOM
ra3 NTHIHACTCH KJIACCHYeCKOH CTaTneTure. NOeauTech B TOM, 9TO NOJAVHEHHBIR KpuTepnit coor-
BeTCTEYET A < 1 (A - aKTHBHOCTE) JUIA WISAJIBHOTO OZHOATOMHOTO raza. Kaknwm Oyiaer ofpaTHbIi
Kputepnii - Kpurepnii spipomtenna’ Oupenenaure reMueparypy Bepoxiennda. Kaxoil crarncrnke
nogunHaerTea choronamit raz? BO2AYX B KOMHATE IPH HOPMAJEHLIX YCI0RHAXT 2ICKTDOHHLIT raz B
METAIIIE TPW KOMHATHOT Tevmeparype?

16.12  Pacnpedeaenue Makcsenia.

].. Ilaﬁ'l'lfl Ao.illﬂ MO_III."!I{.:.-'..'l B I'aac, MMEeROIEasx ll]}mKulﬂ.lﬂ tl_—‘_.‘ aB ll'ﬂ'pllﬂll'.'J\IrIl{}'..'lH];lllﬁM lla]ll‘)amle!llil‘i
- U1 (MOrpenHocTH ONPeAcIeHud npoekinuil - du., dug ).

[~

B neroropriil MOMENT NPHIOTORISHO COCTONNRE TA3A, B KOTOPOM BCE MOJIEKYIL HMEIOT PABHLIE
no oAy o ckapoetin. Sraserca o takoe coctognne pardorecikiv? Bouen aakmouaeres
]'IDHﬁJ'IH}KEHHE K PaBHOBECHID, KaAaKOBE €0 MexXaHH3M B}’,ILET JH MEHATLCH Daclpe e/ IeHHe 110
CKOPOCTHM 1 Kak? Onp(:,'m.im'm VOTAHOBHBIIVIICH TEMICPATVEY s,

HaiiTn JUCTIEePCHED BeJIHYHIT ¥, T

4. Kax uasmenacres puj pacnpegeiacima Makepoioa no ckopocTaM H 00 OPOCKIHAM cKOpOCTCl
NPl NOHUXKEHUA TeMIepaTypel’

5. Hamrm vgg.. v, V v2 n cpaBHuThL 1X. Ha qeM 0cHoBan0 "NIKOIEHOE ONPEJISICHIe TeMITePRATYIh

Kl K _‘u-'IEJ:_JhI [Zl_]!iﬂf'lHE!Ih:'l KM HE T HECKO .ﬂHEpI'Ir'IH IIU[Z'I'}-’II.‘;'J,‘I'E“.,IIhI-DJ'U ABHAEHN A I'n-'l[_',LIIE!I'L:g.".JJ?



6. Kak, ncnonnsys pacnpejeseHus MOJEKY/ [0 MPOeKIHAM CKopocTell, HaliTh pacupeieienne
MOJICKYJL 110 MO0 CKOpOCTH T

7. Haitrn ornocurenbnyio iy KUyaimio SHEPUHH & MOJEK YR MACAILHOIO Tasd M OTHOCH TEABHY 0
dayxryammio sacpran E rasa, cocroamniero n3 N wactui.

16.13 Pacnpejgenenne boabimana.

1. B ronkoii B3BECH KOHIIEHTpAlna YaCTHI] IIaBHO yObiBaeT ¢ BbicoToli. OaHaKo, eciin 4acThip
B3BECH JIOCTATCUHO KPYIHBIC, TO OHH OCeIAI0T HA JIHO, H HHKAKOrO ILTABHOTO PACHPE e/ IeHN
He Habmogaerca. Taiire aromy obhacHenne.

2. Haiitn cpeanee sHasienne NOTEHUHAIBHON SHEPIHH MOJIEKYJIbl OJHOATOMHOrO Tasa, HaXO/AIe-
rocst B cocyae epicoroit h B ognopogaom nose cuiibl Tskeern. Onpegesmre NoaHYI0 3HEPrHio
M TEeIVIOEMKOCTb CHCTEeMbI DM TeMIlepaType T,

3. HaiiTi KOnmuenrpaiio MOJACKY I HACMWILIIOTO ada B HenTpudgyre, npamiomeiica ¢ 1acToToi
w, B RARUCHMOCTH OT p'a.(_".('T(_)SlHHH J0 ocu BI)a[lL‘:‘HHH OTB‘:‘T BblIJ'z\.'SHTb ‘{9])‘:"3 TOJTHOS YHCTO
mosekva N u paamve uesrpudyvru R.

4. Kakag j0a1 Moeky/1 arMocdepbl MOXKeT [MpeoloJers Tarorenmne 3emuimn’?
5. Wpeanbubiit ras n3 N Mosekys 3akiio4ded 8 oobeme Vo saxoaures Bo BHenmem noge U (T})
Haiitn sepoaTnocts Toro, 1ro suyTpn obbema v < V' okazkerces n qactmil.

16.14  Tenaoemrocmv d6YTamommoz2o 2a3a.

97. Kakos cMpIt XapaKTepHCTHYECKIX Temmneparyp?

98. Haiitn B KIaccHIeCKOM NPHOIIKeHHN cpe/HIo0 sHepraio Mosuekyias C'O ¢ yierom nocty-
NATeTRLHOI, RpATHATEThHON 1 KonehaTeannoit gactn. Pacerogrue mex iy siipavu B vogaexyne (00
cocrasaster 1,128 A, cobersennas qacTora Koebanmii MOJIEKVAB] W = 4.088 * 1014¢"L, Buime kaxoit
TEMIIEPATYPhl MOKHO HCIOJIL30BATE KJIACCHYECKoe NpubiizKenne Jist Bpatenus? st Kosedbamuii?

99. Haiiru pacnpejesienne HHTEHCUBHOCTH CHEKTPAJIBLHBIX JIIHHNA B YHCTO BpallaTe/buoil ob-
JIACTH CIIeKTPa IlB}"XﬂTOMHOﬁ MOJICKYJIBI, CYUTasA, ITO OHA Onpeneadercd OTHOCHTEIbHbIM THCIOM
MOJICKYJI, HAXOAAIIMXCA B JIAHHOM BPAIIATEIBHOM COCTOSHIN.

100. HM3mennercs am 1epyMuieckoe y pasHeHne COCIOARNA HACAIBHOI0 MHOLIOATOMHOIO 1433 01
noansCIHs ppamenHii u koachamiii b mosexye? Moyensores sm raxue peamnrn, kax Cy, Cp, Cp—Cy?

16.15 Tenaoemrocmov meepdozo mena.

101. O6wbsacHuTe, NOYEMY MOYTH BCE METAILIBI IPH KOMHATHOI TEMIEPATYPe HMEIOT O JHHAKOBYIO
MOJISIPHYIO TerioeMkocTs. Yemy ona papna?

102. Ilourn Bce MeTALILI B KPHCTAILTHYECKOM COCTOSIHHN NPH KOMHATHON TeMIIEPATYPe HMEIOT
OJIHHAKOBYIO MOJISIPEVIO TEIVIOEMKOCTh, a BOT KPHCTA/LT aIMa3a HMEeT 3aMEeTHO MeHbIee 3HauUeHHe
Mossipuoii Terioemkoceru. C gem 310 eBsizano?

103. B uem cocront ocHOBHAA W/ies DITHINTEIHA KAYCCTBCHHOIO O0bACHEHUST YMEHbIICHUS Tell-
JIOEMKOCTH KPUCTAJLIOB 1PN HOHIDKeHH TeMnepatypsi! B ugem ommune teopun DiiHmTeiiHa or
Teopun ledasa?

104. [laitre onpeaenenne ponona. Kakoit crarncrike onn normusaorca? Hogemy? B wem npn-
THHA TOABJICHHA BEpXHEH rpaHnnel B cnekrtpe dhoHoHHbX Koaebanuii? Kakoil aomkna 6w1mh Mu-
HUMAJTRHAS JUTHHA, BOJTHRI 3BYKA ¢ TOYKH 3PEHWUS PACTIPOCTDATEHWS ROTH B MEMOYKAX CRAAHHRIX



ocmATopos? [Tousmy noAsIAeTca OTKIOHEHHE OT NPEeACKasanioil 3Toll Teopuell LIHHLL BOJHE B
kpucraie? [pueepare KauecTeenuEil 1 TOUNLIL PACUST Smax, Smax.

1056. DkcnepHMeENTAILHBIE SHAYCHEA T:L JUIA PPVINLD TEA0YHLIX MOTAIOR VOLIBAKT ¢ POCTOM
aromuoro HoMmepa. [puBeure TOPETHYECKHE APIYMEHTEL B HOJIL3Y TAKOI'O MOBEJICHHHA.

106. Yemy paBHa MakCcHMAaIbHad sHepPrHdA doHoHa B equnnnax k77 3apucuT /I 0HA OT TeMIIe-
paTypsi?

107. Kag 3apncyT WHTEHCHEHOCTE XAOTHHECKHX VIIPYTAX Bo30y# el B KpHeTaie (T.e. mos-
HOe 4HCa0 (DOHOHOB) OT TeMmnepaTyphl! PaccMoTpers npepeibHble ciayuan 1 < T, T » Tj.
ITapucyiite rpadmi. Kakyio 4acTb ciekTpa 9e/10BeK BOCHPHHEMAET KaK 3BYK (XaoTH4ecknii mym)
e kpucraate nesns (I — 3TK) u g xpucranne anmasa (T =2 2200K)7

108. Kawas wacrora dhoroma ganfones BepogTHa pH TeMnepaType T = Tﬂ,"af." TTpw wkaknit
TEMIIEPATVPE HAHOOIEe BEPOATHOE 3HAMEHHE W COBMATAST © Winax !

109, OnpegennTs MaKCHMAIBHYVIO 9acTOTY TEMIOBLIX KoJeDaHMil KpHCTALIHYecKoll pereTkH
mean (Cu), v koropoii npu remueparype 125 K remmoemkocrs Cy OTIHYETCH 0T KJIACCHUTECKOTO
snadenid na 25%.

110, HaiTy cpeiHion 3Hepru poHOHA IPH BLICOKHX 0 HEZKHX TeMOepaTypax.

111- I:{ltlll’].u'lhl‘f":f'}l l‘lﬂ?}'..'lh'l'ﬂ.'l'hl l'l’f‘.‘l‘[’k‘lk‘l ll‘].fl:y'l‘\'l:p"allﬂr‘l TCHOBHBL X 'I'ﬂl‘]Nlﬂ,'I‘HHﬂNIH"Il.’f‘ﬂhl’l}t Hl’f..'ll’l"lHHq..
HATTTH TEMICDATYPIYIO JABHCHMOCTL JHCHERCHE H OTHOCH TCILIOH (ija[yli'l‘}'au,nu THIEPUHE TIECE000
Tena B oDIACTH HHZKAY W BRcokiy remneparyp. Happeyiire rpaduig. Kak 2arienr orHocameLaag
chayrryanus or ancaa gactun? O gem 310 ropopuT?

112. ObbacauTe, NOMEMY A0S TBEPABIX TeX, MMEONMX OJHOMEPHYIO (HUTeBHIHYVIO) W JIBYMEp-
HVIO (CTOHCTVIO) CTPYETYPY, TemnoeMKocTh Cy IPH HU3KHX TeMIePATVPAX [OIMHHAETCH He 3aKOHY
Hebas (~ T%), a sakony Tapacosa (~ T) u 3akony Cuporsl (~ T%)cooTseTcTREHHO.

16.16 SDaeKTpPOHHKIT Taz.

113. Kax kpanTyercs CKOPOCTh CBODOIHBIX AIEKTPOHOB B AIIMKe?

114. llouyemy 30eKTPOHHBI CHEKTP B METALIE MOAHO ¢ D0ABIOH TOYHOCTLIO JAMEHNTE CILIONII-
HEIMT

115, Onpenennre £p B MeTawe obwerom V', ecomn nosnoe sancno saextponos NV,

116. Ouennre 407110 2ICKTPOHOE B METAJIIE, YHACTEYIONIHX B TEIIOROM JBHACHHH TPH KOMHAT-
HEIX TesmnepaTypax, a takske T, £p. vp. Chnenaiite BRIBOT O CTENCHE BRIDOZK TEHAA 30K TROHHOTO
rasa B MEeTALIAX OPH KOMHATHBIX Temneparypax. Hoacaure cubien T,

117. Oupegennre TENIOEMKOCTE HIEKTPOHHOTO Ta3a B Mera/uie npH Temmneparype 1000° C,
CpaBHHTE ¢ TEILIOEMKOCTBIO PEIIeTKH TPH TOfl e TeMieparype (IpH TakHX TEeMIEPATYPAX Bee
TBEPRALIE TETA, KPOME alnMasa, MOJIHIHI0TCH KJIACCHYIECKOH TE{'.'I'}HH:I, B gem OpHaHTa MaJloro Brla-
Jla WIEKTPOHHON TeINI0eMKOCTH B IOJHYI0 IPH 3THX TeMueparypax? TIpH Kakix TeMIepaTypax 3T
BEJIaIbl CPABHAMBI?
| (57)
118, Tlokazars, 910 JaBAeHIe ADCOTIOTHD BRIDOA TEHHOTO 3 IeKTROHHOTO TA38 DABHO P = 5
(Cu. sagaay 73)

119. Henonezvs pesyisTaTel Teopun IVETYALRE OCHOBHEIX TEPMOIHHAMAYECKHX BEJIHUHH,
HalTH TeMIepaTVPHYIO JaBHCHMOCTE IHCIEPCHHE H OTHOCH TEILHOT (bJ'l}'[{T}'H.HHH SHEPIHH HIEKTROH-
um'flj raza B ODJACTH HHIKHX TeMueparyp. YOeIuTech B TOM, 4T0 OTHOCHTENLHAH (UIYKTYAIlHH

o —

N



16.17  Tepmodunamura pacnocecno2o usAy LeHul.

120. [Mouemy cormacHO KIACCHYECKHM TIPEJICTABICHIAM 00MeH 3HeprHell Mexk 1y H3JIyYeHHeM H
BEIECTBOM JI0JIKEH TOPMO3HTE Teliosoe npHxenne monexyn! [louemy Bea sneprus Oyaer cocpe-
JAOTOHEHA B WY HYeHHHT

121. LI'].'Q TaKOe ﬂllﬁK'L’Pﬂ.‘le-ﬁ.}i ILIOTHOCTL Pll-l.'l}"{ﬂl:lﬂﬂ? Kaﬁ}'lﬂ ﬂllﬂl{'l'pa..'lhllylﬂ ILIOTHOCT L Ilpﬂ).l,—
CEHASBIBACT 'I'l!lJlJHH PZ—J.,'J.(!H—,':L}KP[HI:H? B i I[[JHHHH-’-L '.-I'l'UI'[}?

122. Oﬁ'hﬂf‘:ﬂ”'['ﬂ, IIOL]C:\’I}" CI)CHI;HHH 3HCI)['MH Bblf’.ﬂl{o"—lﬂﬂ'l'o'l‘ﬂﬂl‘;‘l MOARI B COCTOAHME TCILTOBOLID
PABHORECHA € BEIIECTROM TOPAza0 smenkme, gea kT

123. [lovemy npH NOBBITEHAR TEMIIEPATYPE PACKAJIEHHOTC T4 €10 [IBeT W3MeHseTes OT Kpac-
Horo K rosaybomy? TModemy packasennbie Tena He OoiBaoT (hrogeToBsIMA?

124. Crenku nojgoctn obbemom 11 warpers: g0 remnepatyps 1000 K. Kakoro ngera ceer, Bhi-
XOAANMI 13 moaocTH depes oteeperie’ ONpeneanTe SHEPruio GOTOHOE YACTOTEL, COOTBETCTRYOMIe
MAKCHMYMY CHEeKTPATbHON II0THOCTH, B eIHHANax k'

125, Kag 3aBHCHT NOJIHOE THeI0 hoTOHOB B NOJ0CTH 06beroM Vo oT TeMmepaTyphl?

126. Hatfimure cpegmom saepramn dhoTomHa.

127. B packanenHoM HEIHHIPE ¢ DOPIITHEM, HAXOISIIEMOH IPH MOCTOSHHON TeMIepaTvpe, HeT
HEUero Kpose Haavaennd. [lopmens BABHramwT, yMeHbiad obbweM., Kak H3MengeTca mpH 3ToM TaB-
aenne wanyuennsa? Ha uro maer pabora npu yMeHbIIeHHH 00baMa IOJI0CTH P 3ToM T

128. Henoneaya pesyisraThl Teopud (QUvETyamuil OCHOBHBIX TEPMOJHHAMHYECKHX BeJIHYHH,
HANTH 'l'ﬂlillﬂpa'l'}’I)II}flﬂ 3ABHCHMOCTE I;'J\I'ICJ.II:‘.pCHH H OTHOCHTELHO t‘l’J..‘I}'K'L‘}'alI,HH Lal[ﬂpl'l-il'l (bﬂ'l‘ﬂll—
HOTO A3,

129, Manyuenne CoJHIA 10 CBOEMY COCTARY OJM3IKO K HATYMEHHI0 abcomoTHo S9epHOTo Tema
(Amax = 0,48 min). Onennts Bpemsa, 3a koropoe macca Connna ymenbimnrea na 1%,

16.18 'TepmoamnaMuvdecKue MOTEHIINAJDI.

130. IMpu kaxowm yenosun Fu G He ARIAOTeA XapakTepHeTHIECKHMI v HRIHAMAT

131. Kakwue cooraomenna MakeBemna MOEHO TOIYHHTb, HETOIEIYA OCHOBHOE TEDMOTHHAMHYECKOE TOH-
JECTBO LIS POLECCOB ¢ HENOCTOMHHBIM THCI0M YACTHILY

132. Hexonsa wa Toro, wto obumy yenoeres papaoeechs npn 1, Vo = const ssaserca maHmmym F, a
THEKE HCIOILIVHE CBHIL F W, NOKAHCHTE, 9T0 XHAMIOTCHIHAILL POTOHHOrO H (GOHOHHOTO Fas0B B CHIY
HECOXPAHEHHS MOMHOTY WHETa dacTin, pagakl Hymo. Cnenafite To e caMoe © HCMOMBZOBAHHEM OCHOBHOTO
TEPMOIHHAMHYECKOTD TOAICCTEA B HOHATHA XHMHHecKol paborsr.

133. lokamure MeHOVIB3YI0 IKCTPEMATBHOCTE IHTPOIMH B PABHOBECHH, YTO VCIOBHEM MEXaHHUeCKoro
PABHOBECHA NEPErOPOIKH MEA Y JIBVMS TOICHCTEMAMH, HAXOIANHNNCH NpH TeMneparype T, Apaderca pa-
BCICTIO AL,

134. HurterpupoBsHues TepMOIHHAMHHECKOTO TOAKISCTEA NOKAAKATE, 9TO I8 WISATEHOTO TA3A DI
MOCTOAHHOM HeJe "aeTdll sarponud paeua: S = Oy InT' 4+ NEIn V + const.

135. Henoasaya coorHomenne F' = —7InZ = —kT' In Z, nalianme chasbs Messiy eTaT.cyMyol 0 ocTalh-
HBEIMH TEPMOAHHAMAYECKHME TIOPEHLLA LA

S=k1nZ+kT({”nZ) .
y

aT
. (8mZ
- (259)
in & dln Z
=k [(c—mv)ﬁr (ﬂlnT)J '

; dln Z
r=kT —InZ|.
( [(ﬁ'an)I " ]




136. CpasnuTe NPUPOCT BHYTPEHHE 3HEPrHA B SHTAIBIIHHA B NPOIECCe KHITSHIA BOYIbl TPH ATMOCepHOM
JIARIEHUH.
137. C nomombio tudupeperiManbHLIX BRIpaAernil s pyHKIEi, He BXOIANNY B XapaKTepHCTHIeCKHS

TPOHKH, NOKAFKHTE, 4T0!
o= (20
ag v

 (8(0G)
H_( ap ),,"

rae 3= 1/ (kT).

133. BI;'[DCIJ'I;]:T"J'“Q y]:a.nncnﬁ(‘. Kﬂﬂﬂﬁﬁ]}o“a KJ’[-’_'[}".'_'IH&"I’,‘EJ,: DOCTIONT L0 BODIITHCT, COOTTTONTCTITHCA ]PI{].T(I'_.‘I'ICJT.FID-.

139, as dworonnoro raza U = w(T)V, p = w(T) /3. Beraneomre wiT), H. S5, F, G.

140. Boaa usMeer MakcHManbHY0 naoTHOeTE npi 47 C. Menonsays cooTHomenns MakeBena, NoKanTe,
STO TIPH H30TEPMHHMECKOM CHRATHE Bogkl npid 2° C w msorepuudeckod pacmmpesnn npa 67 C cueresa
ll'.-.ll'.JlﬂLLI\atl' T,

141, TTpw vemmeparype =37 C parnenwe mapa mann mhaon cocrarmger 3566 vu prer, a man nepeoyia-
woaennoft sogoi 3,669 my prer. Hafitn wamenense norenmmana uGOca npr nepexomge 1 Mons nepeoxia-
#aenHol Boasl B ooren apr —3° Co (Ilapkl Bogel canTars HASATRHBIM TAZ0M )

142, Haiignre C) — Cy ana rasa Ban-pep-Baaaneca.

143, Haiigure O — Cy s dporonnero raza (¥17) n dononnore rasa B npejenax T T_Z[* T = T;L.
Kak MOKHO KAMCTBEOHHO OGLACHATE nOuTy4enHne pesyasrars npu T — 07 Kakas eme tepuommnavmye-
cras cuctema speger oebs nogodubi obpasonm? K ogemy opuboapT CHEATHE NPH DOCTOAHION TEMICPATYPE
PoTOHROrO Taza 1 POHOHHOTO MPH HAZKHX TeMnepaTypax?

(TIocKOILKY AHeprHd QOTOHOB W (hOHOHOB ONpeIetaioTes opuyiaoll £ = pe, To Ui JTaBJIeHHS 3THY Tas0n
o

MOACHO NONLI0OBATHEA PE3YILTATOM, NOJYHEHHLIM I [A38 PEAATHEHCTCKIX Y9acTHL) p = e Haroumum
T
ory (o)
{WJ n (E) v
144. Haiitn peipamende 108 ceoDOIHON SHeprud P CHCTEMEBL ¢ IBYMA COCTOAHHAMH, OTHO H3 KOTOPBIX
Hueer spepruto 0, a apyroe - snepruw £, Hexons ws noay4ennoro seipascenna aa [, nailtn seipaskennsn
naa aneprun U, surponun S o renaoemkoetd Oy CHCTEMBL
145, Haiirn 2, F, 5, 7, Cy kBanToBoro rapyModHHeckors oCipLTopa.

146. IlokazaTk, W10 H3 TEPMIMECKOTO VparHeHRA cocToanna Ban-nep-Baankca

raike, 4ro O — Cy =

2
(P-i— T—’;) (V —wb) = uRT

ol - i’
).~ v

au
{C TOMOINER GCHOBHOTO TERMOIHHAMETSCKODO TOMTeCTRS 0 COOTHOINOHTIT IL'I.E,KCRE‘J'I’.T[.E,- Haﬁ,‘[ﬂ"l‘ﬂ CRHA3IE (
T

av

CITEIVET:

ar
" (8_!) - T KAJODHHECKOE VPABHETHE )
i.’
147. Jano spipaskedne 108 cBoD0IHOH IHEPIHH CHCTEMbL
F=CyT(1-InT) - % — RTIn(V — b)

Haiirn TEPMAYMSCEE W KATOPHY8CKOS VRARBHOHIEA COCTOASHIA.

16.19  Hdeanwvnwi zas.

148, Hajianre xMy.n0TeHiial HIea IsHOro oHOATOMHOrO raza. (M3 rpebopanns nocTosHCTEA 0JTHOTO
HHCITA SACTHIL)



149, Karofi cubien numeer kpadTobbl 00beym” axTnenocTs” Wakoil gomssa OBITH KOHUEHTpAIHA Ha-
CTHIL, 900K PAT MOBKAO DRUIO COUTATH Kiacendeckny? TTRMeneiinen KAKNY 8Ne NADAMETHOR 0 KAK MOMKHO
VAVHIIHTE "KIACCHYHoCTE rasza?

150. Hafigpnre crar.cyMMy oqpoil 9acTHILl B HICATBHOM OQHOATOMHOM rase. [lons3yvach noayuenisimg
PEIVILTATOM, HAHIHTE CPeIHIONK IHEPTHID TACTHIE H IMTOJTHYI0 3HEPTERD [asa. Kak ceazana CTAT.CYMMa OIHOH
HACTHILD CO CTAT.cyMMoft Beero raza na N uacrun?

151. Hafiapre nousyio i Cpeidion SHePrio B HISATEHOM OJQHOATOMHOM D3¢ MHTErPUPOBAHMENM 110 KBa-
AHHETIPEPLIEHOMY CTIEKT]Y.

152. MurerpupoBaiuey OCHOBHOIG TEPMOIHHAMMHOCKOND TORIPCTBA HATIHTE BRIDAMKCHHE /1A IHTPO-

MHH GOHETOMAOTO HACAJTBHOrD Iasa. I{M{J’IO AONOTHHTCTBHY HH(bC'PMﬁI.I,HI‘D COONCPRHT YpabHCcHnS Cﬁﬁ}’pﬁ‘
[

i |
Terpoae (a =N (§ -In A)) o cpaHernio ¢ Bammay pesyneratou? Haliipre 370 ypapHeHHe HHTerPHpO-

aw
153, Kak cpasano cpeance JaBIenne B HASATBHOM Tase (He ofAIATeNLHO KIACCHHECKOM) €O cpeanefi
FHePrueiil ToCTYIATETRHOTO JTRHEeHIA THOT vomekyns? co etar.eyuvoi? 3apiciT 0 JaRITeHHe 0T MOAR-
NeHHA BpalneHnii 1 konebanuii B MHOTOATOMHBIX Monexyinax! Haigore p, nenonassya:

I il .
BAHHEM TOMIECTEL —— = npu nocroaaaex Von U7,
T
VoL

1. ypaeuenne Caxypa-Terpome;
2. crancvMMy rasa

2U
3V

154, Haiirun F. H, P B waeansnoM ogaoaToMaoM rasze. [loas3yvacs noayHeHHBIM BRIpaKeHHes s F
HAANTe CTAT.CYMMY 1a3a u3 N uacTul,

155. HGK'&}I{HTE1 T (‘.]:}E',"L'I-Iﬂ'ﬁ 'auepr-uﬂ HACTHIE B HOBREIPHOMR TEHHOM }’.,TLT']}B,]'}QJHTIIHH{'.TCI{OM raze pa-'F!l-Ia.
3, OIpeaeIuTe Ct fyﬂbTDﬂ'lJEﬂHTHBI‘ICTCKHﬁ: E =1/ mict + ?3'2{.‘2 = e, HEBBIPOMAIEHHBI - 3HATHT, MOMHO
HCNIOTB30BATH KAACCHUecKyHo QyHKINO pacnpenenenns n(z) =~ Aexp(—s/7), mie A - aKTHBHOCTS. )

156. Haiigwre crar.cyMuMy oQHOH 9acTHIIBL B CPEIHINED SHEPIHID YACTHIEL B DETATHBHCTCKOM KIACCHYE-
CKOM Tase, Kak cBf3ans CTAT.CYMMA OJHOM YacTHIBL CO CTAT.CYMMOR Beero rasa us N gactun? TToassyncs
MOAVHeHHEIM PEVIRTATOM, HaliaguTe Tepuogupavmueckie noTedipans U7, 5, F, H. @ penaruencreroro
KJACCHIECKOTD [a3a.

3. CPELHIW SHEPrum (p =

16.20 Pasnosecue as u dasosue neperodu.

157. Tlpeanonosns, ¥To JaRTEHHE H TEMIEPATYPA JOCTHTIIH B TeKOTOPOH CHCTEMe 3HAYeHNH, COOTReT-
cTeVIONHE dhazoroMy nepexony. Kakne eme JonomHaiTe IbHbe VCIOBHS HVAKHEL JIJIH TOPO, YTOOL BEHIECTRO
nepexaauan 13 gasel 1 B pasy 2 B cavuae Gasoporo nepexota 1-oro pogal 2-oro pogal B kakowm cayqace
BOBMOMHED MeTacTabiisHee cocToannal [loweny?

158, Ilpu nexoropoil TeMoeparype © OpOHCXOINT (ha3oBLIH NEPeKoT, B PE3VILTATE KOTODOTD KPHCTANITH-
HECKAH PRIIeTKA W3 KyDHYeCKOil MPeBPalIaeTCs B TeTPATOHAILHYIO ¢ OCAMHE @ M ¢ > a. OIHcaTs Ka1ecTReHHo,
Kak BejeT cebs oTHomeHne ocell ‘ ¢ WaMeHeHHeM TeMnepatyvpel T Binnsn O npi azoBRIX Nepexoaax nep-
BOTO H BTOPOrO POJIA. “

159, Pyecerni doimr ML Asenapiye nokasas, 1m0 npH KpATHY2cKol TeMIEpaType TernnoTa HelapeHns
paeHa Hymo. [IpoBepuTEs 3T0 NONOMKeHNE, NOIE3VACE YpaeHeHneM Knanefipona-Knayamyvea,

160, Moxasarsk, 410 npu PasobBbix Nepexolax Nepsoro poia VieibHad ceoDOIHAH IHEPIHA M y/Ie1bHAsH
FHTANTBIHA HCNBITHBEAIDT DAIPEIE HENPEPBIBHOCTH.

161. Ilouemy spHpas paBHOBCCHR TREPIONO TEAA U HaPa BOAU3KM TPOHNOR TOMKN WIST Kpy4e, H4en KpHnas
PABHORECHS FKHUAKOCTYE W napal

162. Ilpu nopsimennn JaBleHns e IABATCH TpH Doaee HH3KCH Temneparype. (MEHATE CABAD TEMIE-
parypsl nnasaenns, eco sbuman 0°C rennora nepexona 3, 4 # 10° Ik /kr, nuorHoers abaa 0, 92 % 10%kr /m®,

16:3. HOK[‘BB.TB._ UTO B 'TPDHHDH TOYKE BRIMOJIHASTCA COOTHOITEHRE:

dPya dPy3 dP31 _
{1 — wa) IE + (19 — v3) —r + (v — 1) == 0

3aeck vy, va, v - yaenbable obbeMbl (as, Pio. Pog, Py - cooTBerersyiomue Kpusble PaBHOBECHS.



164. Ila npumepe raza Bas-gep-Baansca yOeauTeca B TOM, 49TO B KPUTHYECKOH TOMKS H30TEpMHHeCKasd
CHUMARMOCTR [J7 W kU HeR T TenInROG PACTITHDER IS by OOPAMNANTEA B DECKOHEUHOCT b

165. Kpueas cocymecTBOBAHHA Je1-AHIKAA BOAA IPH Jasiedin okogo 2000 aru u3MeHseT cBoil HAKIOH
€ OTPHIATEILIOTO HA TOJIOHKHTEILHBIH 1 HALT BEPTHKAILHO, JT0 npoM3oiiger ¢ cHeremoil 1e1-uaKan Boga
NpH nepexoie gapaerns 2000 atu?

166. Teepapiil raammil niapsaer b cpoos paciuase, Kak 2apucilT TEMICPATYPA ILIABICHHA TAJLIHA OT
nasinerns’

167. Teepnoe :xeneso ToHeT B cBOeM pactyiage. KAk 3aBHCHT TeMOepaTvpa INIABISHHA HeIe3a 0T JIas-
JICHUHAT

168, Ilpu xakux yoaoBHAX MOMHO TOIYHTD MeperpeTyio MuAkoeTh? OGbAcCHITE IPHPOLY EPerPeToro
cocrodiua. Yo coboll npeacrapiaer nyILpLKOBas kamepa?

169, Kak MOKHO TOIYIHTE Nepeoxiaxaentbil nap? OOhacHuTe TPHPOLY TEPEOXIAKIEHHOND COCTO-
A, Iro coboil npeacrasnser kavmepa Bunseona?

170, Has BRIy EA0H HIH BOTHY TOR NOBEPXHOCTHY JTARICHHE PABHOBECHLIX TApos Buitne? Fenonssya stor
dhakT H AHATpAMMEBl COCTORHIA, O0BACHITE MPHPOIY MeTAcTabHILEHEN CoCTOAHUN NP azoBRIX Mepexo1ax
1-oro poma. Howesy HABOZMOMKHEL MeTACTADHILHBIE COCTOAHNS TTPH (pa30BLIX nepexorax 2-oro poga’

171. Tunocynsgur naapures npun rexneparype 430°C. Ecin paciiias TIATENBHO OT(OHIBTPOBATE W
HAMHTE B HHCTVI NOCYIY C TOTHPOEAHHBIME CTEHKAMH, TO PACILIAE MOMHO OCTYIHTE 10 200°C, 1 npH 3T0M
O 11 :Fi:lIEPHC'].‘&.'I.IIHB}'C"L‘C?I. OE'IJHCJ.IHIC. IIO‘ICM}' TEHCE DO OO

172. OnpenenuTe TeI0eMKOCTE ¥HIKOCTH, HAXOIANECA B PABIOBECHH CO CBOMM HACKIITIEHHEIM MAPOM.

16.21  Hsomepmoi Ban-dep-Baaavca. Kpumuveckan mouwa. 3a-
KON COOTGEINCMGENHBLT COCTNOANUY.

173- (}IIL]H,.'J,I‘L'IH'L'H._ CKRILIBRLO Ilpl]LLHH'l'UH o .‘H‘li’l"“jl'll‘lﬂ, lllJBH'_ll:Kﬂ.dblBﬂl'_'l\-llJIU J’l]il.l:ﬂ'il‘}ﬂ"t’[\-l COCTiHMHE A Ke-
ANBHOID FAZA COOTABRIISST IIDIIPQBKa AL T T HOC T L 3.30'1‘3., Ha}(o,ll,ﬂl.l.l,el'ﬂc}i IIP].-I mMHaIHOﬁ 'l'EMlIEpaI"\']Je
u artvocdepaoM gasaeHnn. Tawenee wan jerde ‘wiaeansHoro’ ‘peatsustit’ azor? lna azora o = 0,139 H
mimons . b= 0,391 % 104t woms L.

174, Kakwe (pu3ndeckde cBOACTEA rasa OTpadkaloT nonpaski Bad-nep-Baaisca?

175. Kaxyw gomo or rayDHILL DOTCHIHAILION ML 0aplore B3auMoaeficTsHa IoyE MOJACKYT BOJIL
COCTAB/IAET CPEIHAA KHHETHYECKAR FHEDIHA MOJIEKY/IbL BOABL IIPH KOMHATHOH Temneparvpe? YieibHas Ten-
N0EMKOCTE haa 1, 5+ 107 ek /kr*K, yaeasHan TennceMkoeTs Aiakoil Boas 4,2 % 107 T /xr*K, yaeasnan
TemoTa maasnenaa apta 3, 32+ 10% Tac/kr, vaensnas temsora napoodpazosanns 2, 26 = 10% T/ kr.

176. Ilpn kaxux TeMneparyvpax Ha wsoTepsax rasa Dan-aep-Daaibca WMeoTes vIACTKH HEVCTORTHBO
f‘.'l'l‘l? q'l'ﬂ I"'nmﬁ I'Ipﬁll.n'l'ﬂ'li.il‘pl'ln"l' ATH }"‘-'lan"l'l{”? nﬂ“f‘.li“'l'n, B oUes [AaXngacTed |1ﬂ}'f‘.'lﬂﬁ‘-ll1ml"."l'h COCETOEHA S
rasa Ha Hux?

177. Ha yvuacrrax maorepy Bap-gep-Baannca ¢ noaoEHTeIbHBIN HAKIOHOM A3 HA MOMKET HAXOIHTLCA B
COCTOAHMN paBHOBecHd, Kakum (pH3HUeCKHM COCTOAHHAM OTBEYAIDT YUACTKH HENOCPEICTEEHHO HPHMbIKA-
e ¥ yaactras "Heverofitmepocti? [pn Kakux yenopnax BellecTeo MOHGHO HabIIaTE B 9THY COCTOAHMAX ]

178. Kpurnyeckne BelHYHHBL T8 BOALL HMetoT 3Hadenns: Txp = 547 K, pgp = 21, 8MIla.

1. Haiizawre no aruM aannsiv o u b,

2. Kakofi nanbonemuii odkenm MomeT 2aHHMaTE KD BOJIRI B ACHIKOM COCTOAHHNAT

3. Kakoso ganbossies Japieie HACLIIEHHBIY NAPOE BOALIT

4. Moryr a1 napsl BoJIsl CKOHIEHCHPOBATRCA B KHIKOCTE TPl TeMoepaType H00°C?

179, okamure npasino naomaned Makerenma (mpavas paRmoRecid, conTRETCTEYIONIAS HINTeRMHTECKH-
u3ohapu4ueckoMy pazopomy nepexody Ha Kpupoil Daw-pep-Baajibea, npoBoagTest Tak, 4ToDbL [LIOMALN,
OrpaHuIuBAEMBIE €10 1 Kpueoil Bad-nep-Baanbea, Ooin oupakossivm ), BocnoansyiTecs nocTosHeTsom
KUM.IIOTEHIHAIA IPH NePeXoIe i obDIHM YCI0BHeM paBHoBecH: npu p, T = const,

16.22  Teapusa dayxmyaruii.

180. Kag BIuAeT TeMIEpATYPa HA HHTeHCHRHOCTE GPOVHOBCKOTO JEWAKEHNAT



181. Kawrwe apienns OrpaHM-HBAIOT 4VBCTEMTEIBHOCTE AIEKTPOHHBIX npubopos?

182, Tlovewmy B kpuruueckoil Touke wafiogaeres sriedne kpurndeckod onanecnenmm? Orveer apry-
MeHTHpYiTEe opMymam.

183. Touemy nefo ronyboe?

184, HafliTu CpelHeKBEAIPATHYHOS OTKJI0OHEHHEe BEPTHRAJBHO BHCHINETO MATEMATHUYECKOrD MadATHHEA,
OBYESORICHIOC TOILIOILIME DIV KTVAITHAMU.

185. Kakosa BeposiTHOCTL TOMO, 47T0 FUPbKa Becom 1 ¢ (B pABHOBECHH © BO3LYXOM) HOQHHMETCH B pe-
aviakTare quiyvkTyamuii va 1 s wn eeime? HafianTe, Bo CKOMBKO pa3 caeayeT H3MeHHTh MACCY JeMJIH HWH
PHPH, 9TODB T8 BEPOATHOCTE cocTasuaa 10%.

186. Onpenennte qucnepento saepruii (K, P, E = K 4+ P), koopauaaTel 0 HMOYIbCA TPY3HEA Ha TIpY-
sune npu remneparype T Crenaiite poinos 0 npeteipioil TOMHOCTH HIMEPEHHA ITHX BEIHHH,

187, Kakyto MUHHMAIBHYI0 MACCY MOMHO H3MEPATH © IOMOILLIO NPYKHHHBIX BECOB (NOJBEIeHHAA 1pY-
JHHHA B ITOJE CHITRD TH}K_H[:TH} C Kﬂ.")f]'](l'lﬁl.lHHH'I'{'][\J weeTkorTH k7 I'I."]MHPF!HHH MACChI TEPAET CMBICIT, BCAH CDET-
HERKBAJAPDATHHHOE OTKJIOHETHE, U‘j}'ﬂJlUﬂ-‘IUlIHUc TEILIOBLIMH (le}"KI}"U-HHHMH-_ TOIOD A IOPE AR, MTO H CPE e

PACTSKEHHe NPYAHHE, 00YCI0BJICHHOR CHAOH TamecTn: |/ (Ax)? Z T, e Ar = x — T. Kaxkos npejen
SMYBCTBUTEMBHOCTH MPH KOMHATHOI TEMIEPATYpPE Becon ¢ npymunoil mecrroern kb — 1 1T/ /m?

188. nllpﬂ.‘lf_llﬂ'l'h NMPEan Yy BCTEHTETRHOCTH 3RDRKATRHOND FAJTRBAHOMET]IA.

189. Haitnure ofiyeaosieHHbii hayvETVAIIHAME TPEIE] 9VBCTEHTEIRHOCTH H30DAPHYECKOTD TA30BOMT
Tepmomerpa ¢ unciaom mosexya N = 1022, Kakosa OTHOCHTEIbHAS HOTPELIHOCTL H3MEPEHHS TEMIEPATY Dbl
Ta30BREIM TEDMOHETI}OM?

190. Hpnsores an craruerunyecks neaasnensMiivu chayryanun T u §7

191. Haiitu AVy?, ATV, ApeAVy, M8, AT (Rezarncenyne V, T

192. Haiitu HApg?, ﬂS?,E, ApesTy, AS AVr, (HesaucHMER b, S)

193. Kakue chaykryanmn Momiuo nafimi, noas3yviacs nepemennsiin Gooka 1 u Gnoka 47 B ues omnnane
a1Hx hayKryaunit or paykTyaiuil, noy4eHHbIX ¢ NOMOLIBIO NepeMeHHbIX O1okos 2 1 37

194. Hafignre AF?, noub3yAch B KAMCCTBE HESABMCHMbLE Hepeyvenisimn T o V),

195. Haltmure AF2AHZ AdD? genonnays xapakTepUeTHUeckie TepesMeiibe B KauecTRe He3aRmenh by
VoeauTecs B TOM, 9TO OTHOCHTEIBHAS (DAVETVAIIHA 3THX BEJITHYHH ~ \.:LT Kak geayr ceba ama dhayveTyanmn
€ POCTOM TeMICPATY DL,

196. Ilokasars, 470 oTHOCHTENLHAN (DIYKTYALMH TepMOIHHaMAYeckod BelndHibl ~ 1/ v'N. Haiigure
l'l'!J'I}'KT}'ElHHHJ FHEPTHH B MACATBHOM isse.

197. Loa wacanniroro raosa nafiTi (&V}z.

198, Hensmwres au duryeryamnn napaderpoe T 1 p erarueTHydecsd HesaepucuMeivi? QuyvkTyannn kaknx
napamerpos craruernieckn nezasuennm? Hafire ATAp, ATAS, AVAp, AVAS,

199, Bapucar au apyr or apyra daykryvamun sennaae O u 57 Kak onpegeants GhakT craTneTHIeckol
FABHCHMOCTH TEX MIM Hibls repymogauanuqeckns seanann? Hafignre AUAp, AFAH,

200. Kax maiitn (AN)?, noassyscs (AV)*? Cosnagaer mn noyvennuill pesylibTaT ¢ PesyibTaTOM, M0~

o 9N,

JAYHCHHBIM € MOMOIIBI0 HOMBINONO KAHOHNHECKOrO pactupeienenns (AN )™ = Ta—-.’
m

201. Haiigure AT?, ucnoaszys AE? w onpeaenenne Cy.

16.23 Pacuer MmakponapaMeTpOB HHTEIPUPOBAHUEM II0 KBa-

3WHENPEPBIBHOMY CIIEKTPY.

hz

2 12/3
1. TlogaswuTe, @To 3xeprud Pepyn B HEPETATHBHCTCKOM CJIVIae PABHA: £f = - {Srr n} .
T

‘ 1/3
2. Mowkamwre, 2o zneprnn Pepun B PeaATHBHCICKOM NPEeLeIe coclasiner: g = cfi (J'H’Q'ﬂ.} L
Henonuaya oror peasyanmar, yOemTect B moM, "TT0 CPeHs JNeprus B PpIITHEHETCROM abeo
_ 3
ARG Boipodgednom (T = 0) depmu-rase pasna: £ = i;p.

3. Tokaskure, wro cpejguss sHeprud B abconoTHo BeIpoxeHHoM (T = () ajgekTpoHHOM raze B



10.

11.

12.

13.

14.

16.

_ 3 _ 3 .
PEJSITHBHCTCKOM C/IV4ae COCTABISET £ = EE:-‘, A B HEPe/SITHBHCTCKOM - £ = 35 . Kak saBucHT
nogHasn sHeprug raza Pepuu npu T = 0 o7 obbera’ TIpUTHKEHHD WK OTTAIKHBAHUKD 3T0
coursercrsyer’
Henonsaya dopuyny p = %n?., re 1 - KOHIEHTPAalis 9acThLl, £ - CpelHes 3HadeHie mocTyla-
TEJALHOH IHEPTHH 9aCTHIBL, MOKAHHTE, 9T0 JIaBJIeHHe abdCOJI0THO BBIPOMIEHHOID HepeIaTH-
2/3 5/

(37%) 77 w2 (NP3

BHCTEROTT 'E'l.l"ll'_‘l-."l'I_'if_"IH HOTD A [_).'-,'IT—IHI’] jl'} - .
Tf

HaitapTe pacnpenenenie 3/1eKTPOHOB 10 CKOPOCTAM B HEPEISATHBHCTCKOM ICKTPOHHOM Ta-
e mpu 1° = L. HapueyiiTe Takke npuMepHoe NoBegeH e 3T0H (QYHKIHE OPH NOBLITTIEHAR
TEMIePaTVPEL. ¥OeIuTeck B TOM, YT0 B KJIACCHIECKOM Npejeie [MoyUaeTcs paclpeieleHie
Makcsesa.

i e

IMonyunTe W HapHCyfiTe pacupejeleHHe 10 MOIVIK CKOPoCcTH f(v) 415 HepelsTHBHCTCKHX
ipeprmmnonos (upn T =0, T # 0). Berancans nanioiee seposrHy o 0 CpeHIR CROPOCTH 1pH
T =0,T # 0. CpapmiTe cpeanie cxkopocTn sackTpoon opi T+ 0 co epeaimmy cROPOCTAME
NOCTYHATE THHONO JIRHACHIS MOTEKYT IPH TeX JKe TEMIePATYPAX.

Karosa goasa ceobOIHBIX FEKTPOHOE B METAJIE IPH abCIHOTHOM HYIE, KHHETHISCKAA SHep-
PHA KOTOPEBIX OOJILING TOMOBHHEL MAKCHMATLHOH ]

TToKaMuTE, Y0 IWOTHOCTE THEID OPOHTAIEN B I'ide KBAHTOBRIX HOPEISTHEHCUTCKEX SacTHIL
D(z) ~ /2, a © rase kpanToBbIX peaaTHBHCTCRNX wacTur D(e) ~ 2,

Henoak3aya pesyisTaTsl TEOpHH (QIVKTVAIRE OCHOBHBIX TEPMOJIHHAMHYMECKHX BeJIHYHH, HAATH
'I.G.‘A."IILCJ::}H-'I}-'I::JH}'KJ FOBNCAMOC T r'I'Hl:IlCI::}(‘.I"IH M fJ'I'H'.‘){‘.I"I'IWIthJI"‘l (ljul“p'hl')"fj,lkl’l}"l E!Hl:fl]l'l"l]’l F}JII:!K'I'FOH—
HOTO Tadga b oOJacTH THIKHX TeMIepaTyp. ¥OeauTecn o oM, 1T oTHoCHTeLIas iy sy amms
UF

Haiiaure xuM.I0TEHIHANL WIEAILHOTIO OJHOATOMHOIO ra3a. (I3 rpefoBaHis NoCToaHCT B 110J1-
HO “THC T8 "[af:'l'l’ilk}

Ll

Ilaﬁ,.m'm (rra'r,l‘.yr-.u-ay QIHOM HACTHILI B HACANBHOM OJHOATOMHOM Ia3e. HO._II]_LJ]‘}'-HCIJ ll(‘}_l]:,”‘-lﬂll—
HBIM MV TATOM, ll}‘.l.ﬂ,.'J\l’l'l'ti CPEAHEYHY SHEPUHKY HaCTHOBL M HOVTHY F) SHEPUHEY Pididd. Kax cpu-
SHHO C’I‘&'I‘.G}’MN& {}_,‘IH(}I-’.[ HOCTHIRL CO C’I‘&'I‘.C}’hlh‘loﬁ BCCIO 19538 M3 hf "lfl,(!'l‘l’lll'?

Haiiaure MOJIEYI0 1 CpeIHI00 SHepridn B HICAIBHOM OOHO0ATOMHOM IaZe HHTeTDHPOBAHHEN 10
REAZHHCIPCPDLIBHOMY CIICKTRY.

J.lOKﬁ)KHTE, HTO cpelHsAs 3Heprid JacTHILI B HEBLIPOMALIEHHOM VILTPAPETATHBHCTCKOM Mase
paena 37, onpeaenure Cy. (VARTPAPENATHEHCTCKHI: £ = /m“c? + p2c® = pe, HeRBIPOK/IeH-

HEI - 3HAMAT, MOAHO HCIIOIB30BATE KIACCHYCCKYIO (pyHKIIIO pacnpetencunn ns) &~ Aexp(—=/71),

rae A. - HK'I'HHHGC'I'I:.:]

HH,H,-_LH'J.E CraneysMy ORI HACTHI LD B CPEAHND SHEPUHED YHaCTHIbBL B PE/ S THBACTUKOM K IHC-
CHYCCKOM rasc. Kak cbasana CTAT.CY MM OOHGH 9acTHIIL Co GT&T.C)’MMOﬂ peero rasa ms N

LIB.IT’I'HLI,? HOJ[L:E}'H{‘.}_‘ |1m|}rummmu pm_}:’Jlb"l'ﬁ'l'Ob.l, ll?lﬁ,.'J.'l-I'l‘f? 'L‘I?I'IMG,LI"HIIHBJH‘-IC(‘.I{H{? TTOTEHITA T LD

U, S, F, H, ® pelaTHBHCTCKOTO KJIACCHUYECKOIO Ta3a.

Mokazkure, 1o nommoe "meao ¢poroHoB B nojgoctH obvemom Vo pacrer nponoprmoHaiLHo
TpeTRel crenenn TenmepaTyp: Ny, ~ T3

[Mokamure, 910 cpeanan sneprus hoOTOHA TPONOPIHOHAILHA TEMIEPATYPE: Sgo, ~~ 1 -

If’IC]'IUJIHj}’H PE3VIIETATE TEOPHH q’.ﬂ]}'KT}’&L{HH OCHOBHEIX TePMOIHHAMHYECKHY Be/THYHH, HANTH
TEMUCPATY PHY I SaBHCHAMOULL JHCHIEPCHE W LFUHOUCH TS LB HO Ll).'l_'j-'l‘i'l'}'i:lu,ﬂﬂ JHEPHH l'.lJU'J.'UHHUl'U
T3,



18. Haiigure Cp—Cy gna doronnoro rasa (V1) n ¢ononnoro raza s npegenax T < TJ: T = TJ,-

Kak MOoMHO KauecTsenno obLAacHnThE noayuenukie pezyasrarel npu I — 07 Kakaa emg rep-
MOAHHAMHYCCKAS CHCTEMA BeaeT cedd nopobueiv obpazom? K geuy npuBoauT caxarue npm
NOCTOAHHON Tevneparype hoToHHoro raza n hoHOHHOTO TP HIZKHX TeMnepaTypax?

“__[(){.']{{TI..'[]}I{T AHEPIHHA (1}()'I"[}IIOB H (]’)E]H()I[{'}H OIpe e T TCH (hf]lllll.[?.l’[[]lﬁ E = o, TO 008 JaBJIe-

HUH 9THX TA30E MOMXKHO MOJRI0OBATRCH PEIVIARTATOM, MOJIVHCHHBIM JJIS TA3a PEIATHBHCTCKHX
1 1
yactui: p = ——. Hanomuns raxsxe, uro O, — Cy = ———)
3V (21) (az
dVip \de fy

19, Haiiapre makenmansayo gacrtory konebaauii dhononor g 3d - TrRepaom mene

20. Kag saBucHT MoaHoe THeI0 QOHOHOE B KPHCTANLTE 0T TeMnepaTyphl? DaccMoTpeTs mpeieih-
Hele cayuan 1 -2 Ty T 2 Ty, Hapueyitre rpadmk. Kakyvio macTh CHeKTpa Me0BeK BOCIIPH-
HUMAET KAK 3RYVK (xaorudeckuil mym) B kpuerasme nezns (T = 3TK) w s kpueranne amvaza
(T = 2200K)7

EI KHKHSI HACTOTA (1']!','!”0'”.2-1 IT:,-].HG('I.'H'!(" 'IH'!]_U{,'IS-]'T'IT::'I, 'If]__]-TI 'T'i".lllf(‘l'.li:]'f'}':[)i'! T- = ’;-I"'lll-l; nl'.ll-[ K::lk'ﬂrl-i TEMITE-
paTVpe HamboJee BePOATHOE 3HAMEHHE W COBMATAECT C Wirax |

22, HaiiTo cpeamon MIeprin holiols TPpH DLICOKHK I IMHIKHY TCMICPATY POX,

23, Menoassyd peayibTarsl TeopHd (QUIyKTYALNH 0CHOBHBIX TePMOJIHHAMHYCCKUY BOJIWYHH, HAT-
TH '['1:‘).”Ii"I)i’]'[':\.'I)H_‘I.'Hil SOABHCH MO TR ;LH("IIC"IJ(:]'['I'I M OTHOCH TS ThH (i).'l}'l{'l'}'il['li'l H '—llf{"IH'I'III '[']H"IL'L(}'I'U
TEIA B l:'rﬁ."l-':l(:'l"l:l HHUEAEHXY H BEICOKX 'I‘{‘ETT“‘!]'.I",-'I,'I'}'[:I. HJ,-],]_J'I{(‘:'-"IH‘I'I'H ]']:}i;I(i}T‘IT-C. K.‘-'I.K SABHCHT OTHOCH-
TenbHadA haykTyanma ot snena sactun? () gem 3to roroput?

.21 Dﬁ'hilf‘ﬂn'['{\. [Iﬁ"lf.‘.'\l}' ALTH 'l'l'}f\I},'LI:-IX TES, HMEHMILHX 0,'LIIOAIT‘I}H}'I(J |::E|I1'['f‘|il|,'1“_'|.'|”:| H /'lli_\'.‘.ll"].'lll}'H'!
{{'.'IHH(:'I'}'I(]} l:'['l]:-.'l('[':-.'].'l_\': TOTLTOE M KOCT R C'L" ITI]'I-I HHIKHX 'I'l:"l.lI']l‘.lfl:-'l.'l'}'lfl‘er TIOJITHMTHETOH HE 38 I{{}'Ilb'
Hebast (~ T%), a sakony Tapacosa (~ T} n 3akony Cuporsi (~ T?)cooreercrBenno.

4.2.1. Kputepuu OlleHUBAHUS 110 OIIEHOYHOMY CPEJICTBY H0020MOBKA OOKIA008
Kputepuu onieHnBanus KosnyecTBo 6aji10B (BKJIAJ] B pEUTHHT)
BBICTyHaIOH.[PIfI C JOKIaaoM CBO6OI[HO BJI1aaCCT 2

COACPIKAHUCM, ACHO U T'PaMOTHO H3JIaract
MaTCpHraJl, YCTKO OTBEYACT HAa BOIIPOCHI

BricTynarommii ¢ IOKJIaoM XOpOILIO BIAAECET 1
COZIEpIKAHUEM, IMOCJIEIOBATEILHO H3JIaraeT]
Marepual, 3aTpyIHIETCS OTBETUTh HA HEKOTOPbIE
BOIIPOCHI

BeicTynaromuii ¢ JOKJIAQIOM IUIOXO BIJIAJEET 0
COJIEP/KAHUEM, n3Jjaraer MaTepuan HE
MOCJIEZI0BATENbHO, 3aTPyIHSAETCS OTBETUTh HaA
00JIBIIMHCTBO BOIIPOCOB

Hanuuue npe3eHTanuu K JOKIagy +1

MakcuMasbHBIN 0alll B 2 MOJYIISX (pa3ernnax) 6

4.2.2. Kputepuu OLIEHUBAaHHUS 110 OLIEHOYHOMY CPEICTBY

Kpurtepuu onieHnBaHus KonnuecTBo 0aioB (BKJIA B PEUTHHT)

B pedepare o603nauena npobiema u 0600CHOBaHA €€ 2
aKTyaJIbHOCTb, CJICJIaH KPaTKUH aHAJIN3 Pa3IMIHbIX
TOYEK 3PEHUS HA pacCMaTPUBAEMYIO MIPOOIeMy U
JIOTUYIHO U3JI0’KEHA COOCTBCHHASI ITO3UIINS,
chopMyIIMPOBAHBI BBIBOJIBI, TEMA PACKPHITA




MOJTHOCTBIO, COOTIOIEHBI TPEOOBAHUS K BHELITHEMY
opopmiiennto B cootBeTcTBrM ¢ ['OCT

B pedepare nMeroTcss HETOUHOCTH B U3IIOKECHUN 1
MaTepualia, OTCYyTCTBYET JIOTHUECKas
MOCIIE0BATEIHHOCTh B CYXKICHHSIX, UMEIOTCS
YIyHIeHUs: B 0hOpMIICHUT

B pedepare numerotcst cyniecTBEHHBIE OTCTYIUICHUS 0
oT TpeboBaHwmii k pedepupoBanuto. B yactHOCTH:
TeMa OCBEIlleHa JIMIIb YaCTHYHO, JOIMYIICHBI
(dakTHUeCKre OMMOKYU B cOAep)aHuK pedepara,
odopmiiennu He coorBercTByeT 'OCT

MakcumanbHbIH 0au1 B 2 MOAyJIsX (pasesnax) 4

4.2.3. Kpurepuu oOIlL€HMBaHUA IO OIEHOUYHOMY CpEACTBY 3adauu O0ns

CAMOCMOAMENbHO20 PEULEHUA

Kputepun orieHMBaHUS KosnuecTBo 6ayu1oB (BKJIA B PEHTHHT)
3aja4a pelieHa MmoJHOCThIO 03 KOHCYIbTAlUH C 2
ITpenogaBatenem
3amaya perieHa MmoJHOCTBIO MOCTIe KOHCYJIbTAIUH C 1
ITpenogaBatenem
3ajiagya penieHa He BEPHO 0

1.

HpuMepﬂoe COAECPKAHNEC KOHTPOJIBbHBIX paﬁoT

Konrp. paGora no reme "I[logcuer (). Durponus. 2-e HaYal0 TepMOIHHAMHKR .

BapuanTt 1.
[Mpr urpe s "Choopraore” urpamommil 3adepEiBacT WecTh HOMepoB Kaprodk (Buaos cinopral ua 49, CkoJabkumMn
CTOCODAMN T0 MOKHO cleqaTh T KaKoBa BepoATHOCTh TOJAYIHTE NOJHEIT BRATpHIN T

[afite crarneruscckni pec nanboies DO TITOND P CI e DO IC I A 15 OAHIARODLN MOJACKYJD IO TPCRM Pabiibind 4acTand
COCY 1. Kakona BCPOATIIOCTE 2TON0 PACPCACacCIiGg ?

e

Coua 8 umeer 25 4 1 pazanuibix npoeknnfi Ha BLIOpaHHYIO och KBanToBanua. Pacemorpure cnun § = — B MATHITHOM

g

r

nose MHAYKIHE [} © MATHHTHEM MOMEHTOM fig. [NAKHe BOSMOWCHBIE 3HAMCHHA TPHHIMAST MPOSKINA # MATHITHOTO
MOMEHTA HA HANpABJIeHHe ol T sneprun £ atux coctoannii 7 Hafinnre maromunmganue, anenepenio, cpeiHexBapa-
TICIIOE OTRJAOTICITHE BOJNTHI (& 0 £, DOCTIONLIODBABIIHCL TeM, TT0 L1 Jobofl oTrkpruitoft cueremul, naxonauetica npu
remmeparype T, B COCTOAHNH PABHORECHA RePOATHOCTE JDGOTO cOCTOAHWA onpenenderca dpopumynofl Bonsmana:
ple) = Cem /%7 pae (7 — nopamponounan xoncranta (( HeoBxoquMo onpenennTs).

. Coyualifan BeIHUHHA & pacnpele/eHa HeNpepuBHO HA orpeske (U, a) ¢ mioTHocTRIo f(&) ~ o Halionre F, #2, D(x),
T

CpedHeKBAIPDATHHHOS OTE/IOHEHHEe 0, OTHOCHTE IBHOE OTKJIOHEHHE — | HanboIee BEPOATHOS IHAYEHHE I,

Cruibro U Ty IIHBIA MEK pUCoc oA HHE ) mmeed ll}lJIlJII B OMH e psad e Sa il {.a,',_.u =+ ”rd.f] T Cumn |1yulur|.-| 1, wiHAakY

ipoeria U {fia Hanpasicile IBHACHAA} 3Alpeilicna.

. Obbsconre, Kak 1 TOHeMYy MEHACTCH 3HTPONRA NP OTKPLBIBAHRNT (t].’]él](ﬂ-]iél AV XOB. ()6[)i1'[‘[1.‘\[|)[2\[ HJTH [[('D{‘)[)EI'F[[).[]:[).I

ABRJIACTCA 2TOT NPOHece HCMapeHa 7 .-J\])[‘}"]IE‘IITIZ'[|}}."ﬁ'I'(‘.



b

KorTpoasaasa pabora no teme "CTarncrndyeckne pacnpenejeHns .

RanwmanT 1.
(e

. Kanonuveckoe pacnpedeacnue Clerema us N dacTHll €O COHUHOM 5 = ; M MAUHUTHEM MOMCHTOM
O HAXOMWTCA RO BHENTHEM MATHHTHOM TIOJTE FJ-' MW TEMTIEDATV e T H:Iﬁ'l_[{'l'f‘ JLITH ATON CHCTEM R
COAeIYVIOUINEe BeJINTTHHEL | CReIHIOW 2PHePrHK "TacTHIE g, CTATCYMMY OJHOI "TacTHIIR Z, !“]}("..'l_llllﬁ Ma-
THATHBI MOMEHT OIHOIN 9acTHIIH _If_J MOTHY I 2HCPTHRD CHCTEMBbI I, MOJAHBIT MariuTHBIH MOMEHT
cHcTeMbl M, CBODOIHYIO 3HEPIHIO YACTHILL F', TENIOEMKOCTE CHCTEMBL IPH NOCTOAHAOM oObeme Cyr,
Hoctpoiite apyr nox apyrom rpacmrn E(17), Cy(t).

P(L:‘.fﬂ}'IE.’.U(!JM.‘HU-C q)f.’.jil.MH Haittu AQJIO JERTPOHOB [PH abro o THOM HYJ1e, KHHETHYCCKAA 2HCPIHA
KOTOPBLIX MCHBIIC OJLHO I'peTH MakcnMadsholt, Pacemo Ipure tll‘])(‘.'lil]'I'lE!-l]t"[l‘l'LHﬁ f'.'l}"iilﬁ.

. Pacnpedeaerue Maxceeaaa, INakad Do0a MOMeKVT PABHOBECHOTO KJIacCHIECKOTO Tasa HMeeT Mpoek-
IHH CKOPOCTH BIOJIb HEKOTOPOTO HAalpaBleHHA B HHETepBaste (v.,v. + dv.), a B mepneranKyIaApHOM
Hanpasaennn — (v v +dvy )7

4. C MOMOUIBHY TEOPeMbl O PDABHOPACIIPEIe/ ICHHH HEPrHH ]]Hl't"ll{'['i'lﬁ'l'(‘ TeTOeMREOCTR C1' MeTaHqa ITPH
KOMHATHO TEMTTEDATV]M. Tr{lﬂ('Hll'l'(‘ BATI Hh[ﬁ-(‘l]] TUCITA CTETeHett l"]il"lﬁﬁ'l_h].

[IIkxana oueHMBaHKs KOHTPOJIBHOU PabOTHI CTYI€HTa

OueHka Kpurepun
«OTJIHYHO» Bce 3aJaHus BBIIIOJIHCHBI oe3 HEOA04YCTOB U B ITIOJIHOM o0BbeMe
«XOpOoUIo» BrimmonHeHo  OOJIBIIMHCTBO Sa,I[aHI/Iﬁ niM BCC 3aJaHUsA C
HCCYHICCTBCHHBIMHY HCIOYCTAMMA
«YyOOBJICTBOPHUTCIILHO BrimonneHo 6oinee IIOJIOBMHBI, HO MCHCC Ya 3a,[[aHPII>i N
» J0IMYIICHBI CYIIICCTBCHHBIC OIIII/I6KI/I
«HEYIIOBJIIETBOPUTEID BreimosTHeHO MeHee IOJIOBUHBI  33JIaHUH  W/WIU  JONYIICHBI
HO» CYHICCTBCHHBIC OH_II/I6KI/I, IMPOACMOHCTPHUPOBAHO OTCYTCTBUC
HaABBIKOB CUCTA.

3K3aMeHaHI/IOHHLIe 3aJaHUA

B kaxaoM sK3aMeHAIMOHHOM Owiere coaepkHuTcs mo | TeopeTHhueckoMy BOMNpOCY M Mo 8
KayeCTBEHHBIX W/WJIM PacUETHBIX 3a/1a4 M MPEJCTABICHBI MPAKTUYECKH BCE yYEOHBIE JIEMEHTHI
Monynei. Ha moarorosky orBogutces 1 wac. Paspemaercst cBOOOJHO MOIB30BATHCS JTUTEPATYPOH.
BoimonHeHHble (YacCTMYHO BBINOJIHEHHBIE) 3aJaHUsl CTYJCHT 3alllMIlaeT B YCTHOM OTBETE
npenoaasatelnto. beceaa ¢ KaxapIM CTyICHTOM JUTUTCS He 6osee 15 MUHYT.

IIpu Ttakoit (opmMe 5K3aMEHAIMOHHOTO HCHBITAHUSA CTYJEHT He Iojaraercs Ha ciaydaid, a
BBIHYKIACH IMPHU IMOATOTOBKE K 3K3aMCHY B paBHOI>'I CTCIICHU YACJIUTH BHUMAHUE BCEM MOIYJIAM
JUCHUIUIMHEL MITOroBas oLeHKa OnpenensieTcs N0 peHTHHIOBOM CUCTEME, B KOTOPOH YUTEHBI BCE
BUbI JCATCIBHOCTU CTYJACHTA Ha IMPOTSIKCHUU CEMECTpA, B TOM YHUCIIC KAYCCTBO IMPOXOKIACHUSA
IIPOMEXYTOYHOTO KOHTPOJISI MO MOIYJIAM. MTOrOByrO OIIEHKY MOKHO HOBBICUTBH BBIIIOJHUM U
OTYUTATHCS 110 JOIIOJIHUTCIBHBIM 3alaHUSM.



Bonpocsl 3K3aMeHALMOHHOIO TECTA 110 CTATUCTHYECKOH (PpU3HKe

BILTIET 1.

1. Agcuouma anpHopHoll PARHOBEPOATHOCTH MHKPOCOCTOSHH, BEpOATHOCTE MakpococToaHnd. Pacnpensienme
N KJIACCHYeCKHY HACTHI] 110 TOA0BHHAM cocyaa. [pudnnmxenne & papHoBecH. HeoBpaTumocTts, nMpHHMH-
HoeTe, Honsrue dusnaeckoro "HuKoraa’,

2, [lpakTHiecKne 3a0aHEA,

1

O,‘_—LHH H3 METOOOE IWVIYHEeHHA CBEDXHHIKHX TeMIOCRATYD 3aEKINYAeTCHd B CJIEIYHIIEM. HH-IJHMEIFHHT—
HOE BEHIECTBRO |:C|1Hl||.:| He ]53&“]\.‘1‘:!_J.|,Cﬁ{:'1']5}'|0’f:| OXJIAALIACTCHA B MANHHTHOM IOJIE 10 BO3MOGHO HH3KOT
TEMIEPTY Phl 3aemM 00ecied HBAIUT JOCTATUMHU XOPOLLY KF TELIORSUA LG 1 BhURIMGARFT Mal i HOE
none. Hpu arom reuneparypa nonmscaeres. Taxun enocobou HLUIM 1OCTUIY TLT TOMICPATY PLI 104K
(Jf'}'hﬂt!HHT\H TPHHIHIT JAHHODO crocoba OXJTAM TEHHA, OTBETHE Ha BOITPOCHL

1.1. Kak pacnpeieiessl SACTHILR T0 YPOBHAM 1pH HeroTopoil remnepatype? Kakoii suak nuaeer nos-
Has MarudTHad sneprua’ Kadecreendo wiobpaznte rpadiik 3aEdcuMocTd ool snepran E or
TeMneparyvpsl 1.

1.2, "Iro npoucxoanT © YPOBUAME SHCPIHE CIHHA TPH VYMCHLIICHHN MaruuTnoro noaa? Kax gonscm
recTH ceDs CHERL, 9T00R 0becTeTnTE nocTogreTRO Tosrol saeprun? Tovesmy 1o cooTreTeTRYET
noHpaennn Tesmneparypel? Hafinure sueno gactin va mokHes vpoBHe KAK OVHKIHIO PACCTOH-
HUH MEAULY YPOBHAMH IPH HocTodHHbY & on N,

Kak seger ceba rpadwr E(T) npH yMeHBIIEHHH MATHHTHOTO TOJA 10 OTHOIEHHK) K YPOBHIO
novtoii speprun? YVoeurecs B TOM, UTO 3T0 COOTBETCTEYOT NOHMMKCHHIG TeMICPATYPLL

1.3. Haiizure moanyio sxepruio cucrembl kKak dyaknuio B, T, N. CoorsercTsyer M noiydeHHas

(uB)*

kE

Kakopa 103 cE00OIHBIX 3/IEKTPOHOB B METAIE TRH A0COIITHOM HYVIIE, KHHPTHHECKAS JHEPIHA KOTO-

pPhix GOMLIIE TOA0BHHEL MaSKCHMATEHOTT

SaBHCHMOCTE KadecTsennomy rpadmiy? Hoxammre: T gy = —N —+ 0

Kak zapucyT HETOHCHRHOCTE MAOTHUOCKHX YVUPYIHX pOI0yHcIeHnil p KpucTAe (1.0, HOIHOC 4Hca0
drononos) ot TeMnepatypsl? Paccuorpers npejensisie cavaan T < T, T = Ty Hapucyiive rpadmk.
Karyio #9acTe cIeKTpa HMel0BeK BOCOPHHHMAST KAK 3BYVE (XAOTHMECKHH NIVM) B KPHCTAMLIE IE3HA
(I = 37TK) n B kpueranne amvasa (1 =2 22006 )7

TTovenMy TpH NOBRINEHHH TEMTEPATYPEL PACKATEHHOTO TEJTA €ro 1BeT HAMEHAETCH OT KPACHOTO K Io-
ayboumy? [owgemy packancineie Tena e SupawT dgroncTonnin?

Boma wucer maxenvanonyio mnornoers nopi A% O Henonwsys coornomennsn Makesenna, noxasknre,
HTO IPH ME0TERMHMeCKOM CAaTHH BOOALL T 2°Cn HIOTePMHAYeCKOM DacllHDeHHH I G° C cuerema
TOTIOMAST TeTL0.

Hafitu F, H, ¢ B wieankHOM 0JHOATOMHOM Taze, HCloNk3vA ypasHeane Caxypa-Terpone:

3
g =N (E - ln,\). [Mons3yacs noayydenisiy Beipaxennes g F, pafinure crancysay raza uz N
YACTHIL.

[Tpn HekorTopoii Temneparype © nposcxoanT (basoBLI Nepexol, B Pe3yARTATE KOTOPOTD KPHCTALI-
HeCKad DeNIeTEaS H3 K}’ﬁH‘l(—?{:K()ﬁ NPEEPAIIAETCA B TETPATDHAIBHYD C OCAMH a4 H © = (. KH.K BegeT

. e ] :
ceDd OTHOIMEHHEe OCefl — ¢ HaMeHeHneM Temmeparypel T piumnan O npi (basoBeIx NePeXOIax Mepeoro
a
H BTOPOro poaa’
Hallti cpe HeKBIpaTHIHOR OTKIOHEHHE BOPTHKAILHO BHCHMETD MATEMATHYOCKOIO MagTHHEL, 00y-
COIORJIEHHOS TellA0BBEIM (b.'I}’I‘:’l'}’al.lHHh—lH1



BILIET 2.

1. Durponus. [osejenne 3nTponui nmpu NpubIMIKEeHHH K paBHOBeCHIO. Pacripejiesieniie SHeprinn MexK/1y By M
HUACHCTEMAMH, 2-001 saKkoH TEPMOANHAMHUKH,

2. HpaKTH HeCKHe 3ajJlaHuA.

1

(%1}

-1

OEHHTE YHEI0 JOMYCTHMBIX COCTOAHMT 1eM? BOAOPO/IA TPH HOPMATIBHBIX YCJIOBHAX B HHTEPBAJIC SHED-
ruit yacTuipl HNe = 2 % 107958 » OKPECTHOCTH E.

Hoxamn’re, YTO NOTOK YaCTHIL HallpaBJeH u3 0baacTH HOJIBIIEro XHM.IOTEHIHAIA B 00/1aCTh MEHBIIErO.
I(IC[IOJleyH npeicrapjieHnus o llpl‘lﬁ.’lﬂ)KCHHH K papHOBECHIO, NOKaKHUTE, YTO XHUM.IIOTeHINA 3aBHCHT
OT KOHIEHTPAIIHH.

Haiiaure crar.cymMmy, CpeaHow0 Hepruo, csoboanyio suepruo F, sarponuio S, renaocemsocts Cy

KBAHTOBOIO TaDMOHHYECKOr0 OCIILIATOPA (VDPOBHH 3Heprun B, = (n+1/2)hw). OTBeThTE HA CIeayonne

BOIPOCHI:

3.1. Caneayer qu 3 Bameit dopmyist juis cpejaneil 3Heprun KiacCcH4ecKuii pe3yisrar (13 TeopeMsl 0
pastopacipeejennn sneprum)? Kakoii pesyasrar nosyuyaercs npu 17' = 07 Hapueyiite rpadmuxk.

3.2. Bo3moKeH I pexnM OTPHIATEILHBIX TEeMIePATYp s rapMoHndeckoro ocisropa? (s

OTBeTa BbIpa3uTe — W3 0bmiero suipazkenus.) [pusegure obnme yeaoBHsA BO3MOKHOCTH PEZKHMA
T

OTPHIATEJIBHBIX TeMuepatyp. Bemomausiores au onn 3x1ecs? Hapucyiite npumepnoe nosezienne

IHTPONNM TAPMOHHYECKOIO OCIMILIATOPA KaK (DYHKIMH €ro sHepriuy. Kak Hafty TOUHYI0 (PYHK-

o o(U) (nenoavsyiite onpeacncine dgynaaMentansioii Temneparyput 7)7

C NOMOLILBIO OOSbIIOIO KaHOHHYECKOTO pacupeiesieHuA NoKaAnTe, 4To B CHCTeEMaXx € HENOCTOAHHDBIM

dinZ
o

YHCJIOM YacTHIL N = T

. Henonb3ya 310 cooTHOIIEHHe, TonyuHTe pacnpe/ienaenns Pepyu-Iupaka
1 Bose-Jiinmreina.

OrnennTe 00 JEKTPOHOB B METAJIIe, YIACTBYIONIAX B TENJIOBOM JIBHKEHHH MTPH KOMHATHBIX TeMIie-
parypax, araxxe Tp, £ p, vp. Caenaiire Bbisog 0 CIEHEHN BLIPUACIEHIA JIEKTPOHHOIO 1A3a 15 METALIaX
npu kKoMHATHEX Tesneparypax. Hogeaure exsien Ty,

Haiirn CPCAIIOIC DHCPTHIO (i)()ll(.)llﬂ. IPH BLICOKHX H ITH3KHX TCHICPATYPax.

Henonssya pesyabrarel Teopnn (puyKTyammii OCHOBHBIX TEPMOIHHAMHYECKNX BEJINYHH, HaliTH Temme-
PATYPHYIO IARMCHMOCT R JTHCHCDCHN 1 OTHOCHTETRHON dhaykTyanun aneprun horonnoro raza.

Hokazars, uro npu (az0BbIX nepexosax Mepeoro poja yaeabHas CeODOJHAT IHEPTHA H yAeILHAS
IHTAJBIIHA HCHBITHIBAKT PaspbiB HENPEPbIBHOCTH.



RILTET A

1. OcHOBHBIE HHTEHCHEHBE TAPAMETPE TEPMOIHHAMIIECKOTO pasHoBecHs (7, 1, p). OcHoBHOE TepMOTHHAME-
HECKOE HEPABEHCTED.

2. Tlpakruueckue 3a/aHHA,

1

IMosicanTe B TepUIHAX BERPOATHRIY  HEREDOATHRIY COCTOSHAT OTTHYAE 0GDATHMEBIY 0T HenhDATHMEY
MPONeceoB.

Horaxure Gopyyiibl, AKTHBIO HCOOABL3YEMbBIE B MOICINPOBAITHT MaKpocueTem merogom Monre-Kapao:
2

oy = DE) _ B -F
) kT2 kT?
OM D{M) M3-T*
XTeB T kT kT

rae y - MarouTHasds BOCITRHAMYHEOCTE, M - nonHE MATHHTHBIT MOMEHT CHCTEMBI, B - marantHoe
novte. s noayaesns nocaegaeil popuyibl HeobxoauMo vOeIHTeCH B TOM, 9T

W= dln Z

T

— 1 &%z
G M= - -
o Z 5(3B)2

—_— — — M
23 AMI=MIZ-T =

38

,E[(JKEI,}KHTE._. HTO OTHOCHTE/TEHEBIE d'_),T[}'K'T‘Fa.IlHH FHEPTHH W MalTHTHODO MOMERTA CHCTEMEBI BEIVT C(—‘.ﬁﬂ

1
KAk ~ ﬁ Kar peayt cefia arn (huyKTyvaiun ¢ pocTos TeMiusparypoi?

H{)KEI.}KH'T(—!, HTO 3HEPrHA '-DI'.—JPMII B raze peyIHTHBRHOTCKMI CprMI{C}H{}E PAaBHA

ep = ¢eh [311'3-11}”3

Henonssya 3ToT pesyasTat, yOeauTech B TOM, 4TO CPEIHAA IHCPIHA DETATHBHCTCKOTO (PepMHORA TTPH
T =10 papua: £ = EEF.

Haitrn Joio Molekya B rase, HMeOIMs IPOeKIHID U-, & B IePHeHHKYIAPHOM HAIPABISHHH - U]
(morpelHOCT onperenend npoeknuii - du., du ).

Aaiire onpeneneine (]}DHDH&. Kakoil cTaTHCTHRES OHH NOTYHHAIOTCAT llU‘-I'EM}"? B wen npuaiba noie-
JICHHA BHPKHHH TPAHMIBL B CITEHKTRE Cb{JH[)HHbI}C H{JJIHE‘HLHHﬁ? I{.ﬂ.l{()ﬁ AOTTHELH A ErbITb MIHHMAOJIAbHAA JJTIHHE
BOIHLL OHOHA € TOYKH 3DEHHS DACIDOCTPAHEHHA BOJH B HENOMKAX CRAZAHHLIX ocupiaTopos? [Toge-
MY NOABTACTCA 0TKJIOHEHHE OT NPeIcKazanioil 3rold Teopuell AnHHEL BomHE B Kpuctasne? [pnseanre
KAUECTBEHHEIT 1 TOMHBI PACYET Wmax, Apjp. KAKOBA HIGKHAA TPAEMIA B cnexTpe Jactor dononons?

Kakue coorHomenna Makereana Mo HO MCVTVYIATE, HCIOIB3VH OCHOBHOE TEPMOJHHAMHIeCKOe TOM1e-
Crpc L IIPDuL\Cm]J L § S D W TR TS e () (W6 "']t'_‘l.l.‘._l]‘lLL?

HPEATIDJTU?KHM, ATO JaBTeHHEe 1 TEMITEDRAaTY P JOCTHIVIH B HEKC"I'D]'JCIﬁ CHCTEME ."II'I-’I"'IF.HF’Ii:'II.| COOTEETCTEY -
HITTTM X (1]3.'"“’!1’5”?.”}' IIF]_')F‘]CQJI‘}"_ KH.ICHE EIE TEMTOTTH T eI T RH R y[ﬁ.flnﬁuﬂ HYHHBEL JLITE 'I'l‘l]‘n_, 1-T"I'\ﬁ":ll":l RETTTECTRO
nepexoao w3 dazu 1 B a3y 2 B coyuae dazosoro nepexota l-oro poaa? 2-oro poga? B kaxom
CAVYAe BOIMOMER MeTacTabueame coctoaana’ TTomemy?

Kakora BEPOATHOCTE TOTO, 9TO FHPEKA BecoM 1 1 (B PABHOBECHN © BOGIVNOM ) NOJTHHMETCH B PE3VIRTATE
dharyETyamait ma 1 vy mian seime? Haflnre, Bo CKOIBKO pas CAeyeT HEMeHHTE Macey 3eMIH HiIH THPH,
qTobBl 9Ta RepoATHOCTE cocTaenaa 10%.



BILIET 1.

KRHDHH‘IECKDE pacnpeneTeHne | 60,1TBIIIDE KAaHOHH'TeCKOS DacpeaeneHne.

2. TpakTuaeckne 3810004,

1

=1

IMokazars, 910 Banboges BEpOSTHRIM ABIACTCH COCTOSHIES TA33 ¢ PABHOMEDPHLIM pacipeleledieM Ya-
CTHIT TI0 IBYVM IIOJTOBHHAM ofbema.

HzofipaznTe KDY TEMOEPATY D, BRIIOTAKIIIYIO OTPHIATETRHEE TeEMTEpaTYPLL. OTReT apryMenTHpyii-
Te,

_ 4
IMokazars, 9410 CPeas IHCPrU HePeaaTUBICTCROA yacTinb rasza ©epun npu T = 0 papna: © = 55‘ F-

Kak sapucnt noanas sueprus raza Qepun npu T = 0 or obsema? IIpuTaaenio miM oTTaIKHBAHKIO
3TO COOTBETCTRY2T!

OfbacHrTe, NOYEMY TS TBEPABIX T, HMENHX OJHOMEPHYH) (HHTEBHIHYIO) H ABYMEpHYID (cao-
HCTYIO) CTPYKTYRY, TEIUIOeMKOCTE (' NPH HHIKHX TEMIepPaTypax NoJHMHHARTCA He 3akoHy [lebas
(-~ T, & aaxony Tapacona (~ T) n saxony Coporot (— T2 )coornercroento,

Hi:l.ﬁ'l.'ﬂ B KJAAUCHYEUKUM lll]l’lﬁ.‘lﬂ?ﬁl"ﬂﬂk‘l UCPPEAHBIEY SHEUAREY MUUIER Y. 1bL GO L VHETUM lllJl."l.'\-'ll-Z'L'l.'!"JleU.ﬁ
BpAATEILHOLN 1 wostebarensuoil yactn. Pacerosnue aencny Hﬂlpaxu{ B monexyne OO eorrapnsier 1,128
A cOOCTBEHEAR 1acTOTA KOeDannii Monekyas w = 4, 088+ 1014¢™! . Brame kaxoii TEMIEPATYPEL MOKHO
HCIONIB30BATE KIACCHYCCKOe TPHOIHACHNe LA spamenna’ Lua kouedanmii’”

Haittu seipasenne 15 ceoboaH0l sHeprun F eneTeMel ¢ JIBVMA COCTOSHHAME, OJHO W3 KOTOPBIX HMEET
spepruto 0, a apyvroe - suepruo £, Hexona w3 nonyuaennoro smipasenns aons F, maiitn peipamenns
A arepran U, sarponan 5 v rennoessocti Oy CHCTEMBIL

HIJH MNOBLIIICHHAE JABICHAA JIC ITABHTCH ITPH DOIeE HUSKOH TEMITCPaTY e, OuUeHHTL CABHD TEMIICPATY -

pel napnenns, ecan Boaran 0°C Tensora nepexosna 3,4+ 107 Ik /kr, naornoets abaa 0,92+ 109xr /a.

Karyio MEHHMAILHY 0 MACCY MOAHO HIMEPATE C HOMOUILIO NPYHHHABIX BECOB | NOABEIENHA LY AH-
HA B TOJe CHAR TaecTn) o koadupimmenton seetkoetd &7 avepenne Macchl TepAeT CMBICT, eCIIH
CpelHeKBaIpaTHIHOS OTKIOHEHHES, Dﬁ}'CﬂOB,‘IEHHOE TEILTOBEIMH (.bJ'I}'KT}'aIJ,HHMH, TOrM e NopAika, 1To

W CPeIHEes PACTAKEHHE PYHHUHLL, 0DVCIOBIEHHOE CHIAON TAARCTH: \/ (Ax)? 27, rae Ar =7 —T. Ka-
KOB NPEIET 1y BCTEHTEIBHOCTH NPH KOMHATHON TeMUIepaType Becos ¢ npysmioil secrkoern kb = 1
H/m?



BHJIET 5.

1. Pacnpenenenna @epua-luparka 1 Boze-Jitnmreiina.

2. TlpakTnHeckne 38 a0105.

1

on

Hanuimume BRIpaeHie 1A BEPOATHOCTH TOTO, YTO MOJHAS IHEDIrHA HISANLHOTO Ta3a H3 N TaCTHIL,
HAXOIAMIETOCH B KOHTAKTE ¢ TEPMOCTATOM npi Temneparype T, okamercs g unrepeane ot £ 1o E+AFE.

Cuerema coctonr w3 N wacTin, crabo B3anMoaefcTEY 0N Spyr ¢ apyrod. Kam as w3 9acmin Mo-
JKET HAXOJHTCA B OQHOM W3 JIBVX KBAHTOBRIX cocTodHMil ¢ sweprusmu Fy, w Eo, npudem E; < Es.
He nposo/isa TOUHBX BEMACIEHHNA, HAYEPTHTE rpadhMik IPIMEPHOIO XO0a CPeIHeil IHEPIHN CHOTEMEL B
HABMCHMMOCTH OT 22 'TEPMO,I[HHE.MH‘-IF!Cmﬁ TEMIIEPDATYREL T, A TARFe OIPpede/IiTe, ey PapHO SHATOHTe
CPeIneil MMepruy B Ipeaeaax Maaoi 1 dosanmoi tedneparypel. B kakoil oboacTy spadenunil TeMnepary-
PRI TPORCXOIAT TEPEX0/, 0T HHEKOTEMTEDATYPHOTO 10 BRICOKOTEMIEDATY PHOTO TPETETEHOTD 3HAMEHH
cpesreit snepran? LloayHanTe TOMHOE BEPAMEHHe 1A CpejiHeil SHEPrHH CHCTEMBl H CPABHHTE © Kate-
creerHbiME pesyibTatami. [onbssyace spipamennen mua U, waiianre Oy, S, F, Z.

TToay4uTL H HAPHCOBATE IOTHOCTE BEPOATHOCTH HMETE CKOPOUTE B HETeDBAe (v, v+ du) 118 nepeis-
rupreTerny (pepunonoe (npu T = 0, T # 0), Beraneants Hanfonee BeposiTHYIO H CPeIHION CKOPOCTH
npu T = 0, T # (). Cpasaure cpeaune ckopocTd aaerTpoHos npi T # (0 co epeAHHME CKOPOCTAME
MOCTYIATENIEHOT TRIGKEHHA MOJTEKYI TPH TeX e TEeMIepaTypax. ¥O0eInTecs B TOM, 9TO HCOOMBIOBA-
HHUE TTOJIYUEHHOT) PAHES DEIVIIBTATA JI1A XHM. TOTeHITHAA HISATEHOTO OTHOATOMHOTD TA3A NepeROInT
pamy opyyiry 3 pacnpeseaenne Maxkepeana no cxopocTan,

Hueanbhsiil vas us NV aonesyv saciioded B obseme Von naxogres B0 saeiaes noae O (?} Haiirn
BEPOATHOCTE TOTO, YTO BHYTPH obnema v <0 1V oxasceres noaaerun

9I{(:I'[".!}'}Ith[!IIT{L‘ILIILnIf.! I TCTTHS I:}I ALISL PPYINLD ICITOMTIILIY. MOTOILIIOR }'Gunmnn' C POCTOM QTOMITOD

HOMEDA. I'l]n«menwm TEOPETHYSCKHE ADTYMEHTHI B TOUTHRIY TAKOD MRS TEHAA.

Haiianre erat.cyyyy OIHON SACTHILL B HACATLHOM OTHOATOMHOM rase. [Joan3yacs moayHennLiM pe-
FVIETATOM, HaliiuTe CPETHEN IHEPTIHK YACTHILL B TOJTHYEY 3HeRUHKD TAa3a. Kak ceazana CTAT.CYMMa
OIHOH YACTHIIE CO CTAT.CYMMOH Beero raza w3 N uactun?

IMokazars, 9To B TpoifHoil TOYKe BHMINOIHACTCS COOTHONICHRE:
dFy g dFps AP31
U —vg) —E e —vg) = g — vy ) =2 =0
[ 1 U_{J_,) d.T [ 2 3:] dT [ 3 1} dT

3neck vy, Vg, ty - VIETEHEE obbeMbl daz, Plo, P23._ P31 - COOTEETCTEYIMITHE KPHBLIE PDARHOBRCMS.

Haiimmnre obyenonmeninii iy KTYaHAME TPCIcT 9yDCTBHTCALIOCTH HI0BAPHTCCKOTO TAI0ROMD TCPMO-
MeTpa ¢ arcaom moseys N = 10°°, Kakosa OTHOCHTEIBHAA NOPPEHIHOCTE H3MEPEHHA TEMIEPATY Db
ra3oBLIM TEPMOMETPOM T



EILIET 6.

1. HHPHI{[},-_'I, OT KEAHTOBOTD OIMHCAHHA K KJIACCHYSCROMY. Péll.'-l'.[].'!—!,ﬂ,’!—?ﬂﬁl{ﬂﬂ Maxcpenna n E(.‘IJ’.II:-L'LMH.HH..

2. IpaxTHHeckne 3a0aHHA,

1

[+l ]

PaceMOTpHM COCYIL © FA30M, Pa3IeaeHHbIi nonoaaM neperopoakoit. B ogHol nonoBiae raz, B Apyrom -
pakyyM. Heperopoaxy BLIACPIYIH, IPOIOCTABHE TA3Y PACHPOCTPAISTLCA 1o Beenmy obLesy. Ornesnno,
4TO B NEPELIE MIHOBEHHA T0CTe VAATCHHA Neperopoikd BeposTHOCTE TOMO, 9T0 BCE MOJEKYILl OYayT
HAXOAHTLCA B OIHOMH nf_muaunp cocyaa BIM3Ka K equanie. O Apyroii cTOpOHBL, PpactHeT BEpOATHOCTH Ta-

KOTO COCTOANHA JaeT P = o-N Lrae N - gueao Mmoaexyi B cocyae. OKaspBaeTes, 970 CHOTEMA HAXOLIHTCH
B MATOBEPOATHOM COCTOARHH C MOPAZIo OouIbIei BEPOATHOCTED. OOBACHATE 3TO HNPOTHROPDETHE,

HUKHH:-lTb, T _}‘[:.TIUBHE p:-LBHE)Bl—!E:HH B XHMHYeC KON pEHKH“H
2A; = 24, + Ag
HMEeT BHI
2pty = 2pg + i3

. 1
[lokasars, 9T0 FABIEHHE B rase cBODOIHBIX PENATHEHCTCKHX (€ = pe) YAcTHIL PABHO: p = Eﬂ’ e -
0OBEMHAA TIOTEGCTE CPEIHe TOCTYIATE IO SHEPIHH,
ST 3TOT0 MOMKEO BOCTIOAL3OBATRCH TTAHOM:

Foo_ _
31 p= 5 F = NF;, rne F; - cpeausas o BpeMeHd CHIIA ¢0 HCTOPOHEL OTHOH 9ACTHIILL

dF,
1.

3.2, HAXOOACE B KBAHTOBOM COCTOAHMHN (Mg, 7y, 7. ), 98CTHIA JABHT HA cTeHy © cunofl P = —

(mosacHuTE),

3.3, M3-3a canadoro B3auMoieic TBHA Med 1y JacTHIAMH KaxK1ad JacTia OOy aIaeT’ 10 COCTOAHRAM,
1']031’0:\-1}’ C]..'rf_‘,-_'l,liﬁﬂ Iy DpC]\.‘lClI]‘l CHIIAa O CTOIJDI[I:I O,EI,IIOI“] HACTHIIBL - 3T0 C.IJC,EI.IICC IO COCTOATTFEAR

E:FT“

1

3.4. Brpazure F; uepes £

HPHHE,‘IHTE NMPpHMEDRI TERPMOJIHHAMAYECKHY CHCTEM, NMOTHHHAKNIAXCA 3TOMY COOTHOITIEHHIO, Ha.ﬁ;lHT‘E
JaBMEHITE B 3THY CHCTEMax.

Mokamure, 9T0 3eprua Pepuy B rase HEPEIATHBHCTCKNX (PepMUOHOB DABHA:
2
_ o 2 42/3
EF = o— [:.‘F?I' ?‘1}

=TTt

Haiiru Z, F, 5, U, €'y knanmonoro rapMollificcKoro oCIiHIIATopa.

6 Pyecruii dzug MIL Asenapuye nokasas, 1o 0pH Kpuriieckol TeMOSPaTyPe TEIUIOT HeIaPeHis

paera #Hy0. [TpoBepiThE 3T0 NoJIoweHHe, MoabB3yACh ypaesHennen Knaneiipona-Koaayanvea.

Kax sasncent noanoe queao oTonos (HETEHCHBHOCTE CBETA) B IOJI0CTH 00bemom VoT TeMneparype?
B kaxoii eme cucreme 1 NPH KAKHX VCTOBHAX MOTHOE THCTO0 SAacTHI] Be1eT cels AHATOTHIHEBIM oﬁpaaom"

[Mokazure, yro coornomenne AW? = —%—w JLISE TEJIA B KOHTAKTE ¢ TEPMOCTATOM BEPHO HE TOJIBKO

a7 om0l snepran F, no v s kenerwHeckoil K, v s norenmpansaoi P Onpegeanre qucnepemno
anepenit (K, P, B = K+ P, ROOPAMHATEL B MMIYIBCA UPYEMKE HA HPYHHHEe 1pr remineparype 7.
Crenafite BLIBOL O OPeAeIBLHON TOUHOCTH WIMOPOIHS ITHY BOIHUNIL



BILIET 7.

1. K.ITRC(‘.H'IE{'.KHﬁ npeael] KEAHTOBRIX CTATHCTHR. ‘é‘r(‘JTOBHH' NPpHMEHHMOCTH KITacCHYIeCKODD OTTHCAHHA. I{]'}HTEF}Hﬁ
BhIPes AEH A= B LU U HUC T,

2z H]:'JFI.KTI'IT-IH[:KHH FJAHKA.

1

Mpeanonosm, aro @ = CUY,

1.1. Hokazwure, uro 7 = N1,
Po or
1.2, TMokamure, uTo 73 < 0. Henoasaya aro coornomenne, yoeanrecs, uro | — = 0,0
oz ) v )

qen 310 rosopar’
IIpHBeaIuTe DPHMEP CHCTEMEL, TOTHHHAMERCA 3THM COOTHOMEHHAM.
Kak U3 KAaHOHHYECKOro PACHPeIe/eHHA CAeAVer, 40 (payKTYALNH JI0VEKHBL BOSPACTATE C POCTOM TeM-
nepaTypo?

3 HaflTn JUCTepCrio BeTHTHH Uy, .

Kakosa a0 CeODOIHBIX WIERTPOHOE B METAL1e pH A0COITHOM HYIE, KHHETHYeCKAH IHEDIHH KOTO=
PhIxX GONBITE MOJOBHHBL MAKCHMATBHOH T

B uesm covroMT ocHOBHES HAEH DHHWTEl A KAMeCTBEHHOID U BHCHEHM S YMEHBIIEHNA TEILIE M KOUTH
KPHCTALIOR TPH HOHHMeHHH Temnepatypr? B uen oranune teopun Sitmmreiina or reopun Jebaa?

TUCP,LI,I.!H"‘I l'ﬂ.'lJlllﬁ ILTADCT I CIHOR pmlla'lfkﬁ?‘ Kul'i BFOLHCHT 'l'C}TIlE‘-pﬂ'L’yPﬂ TLJIORTCITHEA PRJLIHE O Jan-
nenua?

Haiimure rpegamnmn aaepram oroma

Haitaure AF2, AH?, Ad?2, penoansyn XapakTepHOTHICCKHE NOPEMEHILIE B KA ICCTHE HESABHCHMLIX,

Voeanreck B TOM, 9T0 OTHOCHTETEHAA (PIVKTYAIHA ITHY BEJIHTHH ~ ?1? Kak peayT ceba 31i hivk-

TYAIHH ¢ POCTOM TEMOEPATVPBIT

BILJIET &.

1. TE{JI]EMR O PABHOPDACTIPEIIEHHH 3HePIHA 110 CTeleHAM {_‘,HDEID_,"[H.

2. TlpagTuueckne 3810005,

1

IMogeny Tena ¢ OOOBITHME 3HAYEHHAMHA TEMIEPATYD HasbiBamTed Donee FDDH‘IHMH? Jas nokazaTeih-
CTBa H(!H()Hh:i}’ﬁl’!—! CTATHCTHHECKOE ONPEeIgIeHne TeMnepaTypel 1 H{-]Uﬁpa.THMU{ZTb TpOIecea. TEILIO00-
MEHA,

[MoMenry pe3uHOBLIT JKIVT CAUMAETCH TPH HATPEBAHR

HaiiTi pacnipeienenie KOHIEHTPAIITH MOTEKYT HISATEHOIO TE3a B enTpudyre, spamawimeics ¢ 1a-
CTOTON W, B 3ABACHMOCTH OT PACCTOAHHA 10 OCH sBpamennsd. Pamguve nenrpudiyrn M, nojaHoe 9ueao
moseryn N,

OnennTe oMo sIEKTPUHOR B METAILIE, YHACTBYIONINY B TEIIOBOM JIBHDKEHHH IDH KOMHATHEIX TEMIE-

PAaTypRax, a TaKkxke Tp-, £, V. Cﬂ.ﬂﬂaﬁTE‘- BEIBOO, O CTEIIEHH BREIPOEJIEHHA TeKTROHHON I'a3a B MeTaLIax
IIPH KOMHATHBIX TEMOCDRATY DX, IMogcuuTe cMbica T}.'.

Haiimnre crar.cymuy ofHON YacTHIIB 0 CPEeHION HEPIHI0 TAcTHIL B PEIATHERCTCKOM KJAACCHIeCKoM
rage. Kakg cpasada crar.eyMya OgHOR 9acTHILL co cTareyMyol peero rasa uz N ouactun? [Honssyacs
HOJIYHEHHLIM PEIVILTATOM, HARIMTEe TepMotuiaMuieckue notenmuanst U, S, F, H, ¢ peaatusncr-
UKOLUTY BJLIACUHSEUKONTy asd.

Kakas 1actora (ponona HanGojee BepOATHA TPH Temmeparype T° = T7y/47 TIpn Kakoi Temmeparype
Hanbomes BepoATHOE 3HAMEHHE W COBNATAET © wynax

BrieauTe vpasHende KianeipoHa-Kiay3uyvea, BOCIONL30BABUIHCE COOTHOWEeHNeM Makcsenia.

Bapucar au apyr or apyra gaykryanps senmdun U on 57 Kak onpeaeinnTs (pakT CcrarucTHHeckoi
FABHCHMOCTH Tex HJaH HHbX Tepyogaaasimrtecknx seammn? Hafiognre AU Ap, AFAH.



BIJET 9.

1. KD,.TEﬁRTE'J'IBHRH TEMNMEMREOCTE JIBVNATOMHBIX MOJTEKYIT -+ Dﬁll[&e NOESJeHHe TeloeMRKOCTH.

2. TMpagrmuHeckne 3a0anms.

1 Paceawraiire smeao AOTMYCTHMBIX COCTOAHNI CHOTEMBL H3 Y CHIHHOB 9 ITPH ORHEOM SHEMCHIH TTOJ01-

noit speprun E. Hro momno exasars of sprponus cuereset npi gannos suasennn 7 Hapueyiire
npuMepnsiii rpaguk. Caenaiite BLIBOL 0 BO3IMOFKHOCTH OTPHIATEILHEN TEMIEPATYD B TaKoll cHCTeMe,

2 Jokazars, uro B nponeces TenaoofiMena sHTponad soapacraet. Kakoll min vanca Menseres npi amom”?
ApPryMenTHPORATHO NOKAKHTE, 970 ITOT TPOIECT ARTASTCA HeoOpPATHMEBIM.
e T2

3 HMenounsyn Kanomueckoe Pacipesienne, nokamnie, 110 (AF)? = kT7Cy, (AT)

. Wiean-
/1,"
TeCh B TOM, HTO OTHOCHTEN B BIE Cl:lﬂ_‘r'KT]r'al.l,l‘IH ODeHY BEJIHYHH ~ v';'ﬁ Kakopa MUHHMAIBHAA ADCOIHT-

Hild LV PEIIHIN L B HSMERPEHRH U BEJIRMHH LPH CTEMIIE LY e i

4 OnpenenuTe TeIOEMKOCTh MEKTPOHHOTO rasa B MeTalie npi Temnepatype 1000° C. Cpaesnure c
TOIMOCMREOCTLIO POHICTRH ITPH TOH 3K TORMITCPROT Y (I'[]_:IH TAKHN TOMIICPATYPON DBOC THORALIC TOJ,
KPOME aJIMa3a, MOIUHHATe KIACCHUecKol Teopin). B den npHuHHA MANOr0 BEJAALA WIEKTDOHHOM
TEIJIOEMEOCTH B IOJHYIO 1K 31X Temieparypax? [Ipn Kakux TeMueparypax 3T BKIA/LL CPABHEMbL]

5 OnpenenuTs MAKCHMAIBHYIO YACTOTY TEIIOBRIX Konebanuil KpueTaiinieckoll pemerka mean (Cu), v
KoTopoii npu remneparype 125 K rennoemkocts Cy 0TIHMaeT d oT KIACCHYECKOTO 3HAYeHnA Ha 25%.

6 llokazark, 4To H3 TEPMHYECKOTD VPABHEHWA COCTOSHIA B&H-,I[EP-BREJI]:-IC&

”.Uz
(P-F ﬁ) “fr - L"b] = T

(f’jff ) ar?
o TN
av ).~V
(C NOMOIIBED OCHOBHOIO TEPMOJIHHAMUHECKOID TOAKAECTEA 0 cooTHomennii Makepeaa naiiaure cpasn
oy apP
" - T.H. KaJOpHYeCKoe VpaBHeHHe)
T v

CITe I e T

av ar
7 llokasuTe, 9T0 CPEAHAA 3HEPrHA YACTHIL B HEBLIPOAICHIOM VIBTPAPLIATHEHCTCKOM Ta3e pasHa 37,
oupegemure Oy . (Yiusrpapenstusncresnii: £ = y/m?c! + p’c? = pe, nesbiposm enapil - 3HAMKT, MOZKHO
HCMOEIORATE KIACCHIOCKYIO hynkimno pacnpenenemna nis) = Aexp(—=/7), roe A - akruenocTsn.)

8 ,.-EOKEID-ELTI.-, T NpH (.‘1)11']0[!1)1}( Nepoxoaax NCeppore poan ¥IOCHLITng C[IOE!QE[,IIEL&I JMCPTrHA H Y ACLI
SHTAJIBITHA HCNBTHIEAKT DASDRIE HENMDEDBIBHOCTH.



BILTET 10.

1. Bpan[a're.'rhuaﬂ TEMIOEMEOCTE TBYXATOMHBIX MOJTERYT — Oﬁlll-EE TOB2IEHAE TelmoeMREOCTH.

2. Tpakruueckne 3a1a009.

1

=1

Yewy papHo HAuGOee BEPOATHOR 3HAYCHEe NOMHoro S, B cuorese n3 N HepsauMoaeficTBYIONIK cim-
now 1,27
lokaxAuTe, 970 GOTRIAA CYMMa 0DLETHHEHHON CHOTeMEL, COCTOANER W3 JIRYX HE3ABHCHMEDX MOJICH-

CTEM, Kaz1ad H3 KOTOPBIX HAXOAUTCA B TEMA0BoM H THdypy3H0HAOM KOHTAKTE C PEIEPEYAPOM, PABHA
NPOH3BeIEHII0 COVIBIIMY CYMM HoacHeTeM: £ = 21 Za.

Haiitn vg.p., ¥, V©° 1 cpasuuts ux. Ha 4em ocnopano "mxOALIO: ONPEISISHHE TEMICPATYPL KAK
MEPHI CREHEN KHHETHIECKOH IHEPTHH TOCTYIATENRHOTO JTRAREHNA MOTeRya?

Kak 3apncnT noanoe 4ueao GoToHOR (HETEHCHEHOCTE CBETA) B nosocT obkemom V' oT Tevneparyper!

HU]{HZ‘]H,TI:, HTO JaBJIeHHES ARCOITIOTHO BRIPOAICHHOINO HEDRJIIATHEHCTCRKOID WICKTPOHHOIO add PabBHO

P= Vv

i) m Vv

(3_”';’)2,";3},1_9 (N-)ﬁ;ﬂ

.,IL?_\]IU BhIPDAMEHHE T1J1H CEUEIU,HJIUﬁ SHEPIHH CHETEMBLL

F—CyT(1—InT) - Lﬁ ~ RTIn(V — b).

Haittn TepMieckos 0 KATOPHIECKOS VPABHEHHS COUTOAHIA,

HIJH MOBLIMICHWY JIABICHWH JIE IMTABHTCH TP Bouree HUIKOH TeMISPaTV e, UI.I.'E‘.‘IIHT[: CIABHT TEMIIEDAT Y=

phI TIaR7enns, ecin Boman 0°C Tenaora nepexona 3, 4 10° [k /kr, naotnocts apaa 0, 92« 10%kr /m?.

Menons3ys pesyisrarsl Teopu puyKTyaunil OCHOBHBIX TePMOTHHAMMYECKUX BeIMIMH, Halttu remmne-
PATYPHYIO 3ABHCHMOCTE THCIEPCHA H OTHOCHTEILHON (DIVKTYALHH 3HEPIHH TEEPIOTO TEIA B 0fJIacTH
HH3KHX H BRICOKMX Temneparyp. Hapucyiire rpadmk. Kak 38puCcHT OTHOCHTENLHAR (DAVETYALNA OT
waeaa gactan? O vem sro ropoput?



BHJIET 11.

1. Tennoeumkoers dosonnoro raza. 3akonsr Tonoara o I, Diamreiing, kyhor Tefan

2. npRKTHTIECICHE FaJIAaHA.

1 TMTokazaTe, 9TO MOTOK YacTHIL HATTPARTEH H3 0DJIACTH BONBITEND XHM.IIOTEHIIHATA B OOJIACTE MEeHBIIerD,
Henoavays npeserapnenna 0 npubaisenan K PABHOBOCHIO, TOKAMHTE, "ITO XHM.IOTCHIHAT 305HCHT
OT ROHIERTDAILHH.

2 Omun u3 MeTOI0B NOIYHeHNS CBePXHU3KHX TeMneparyp jaxiwdaercs B cnenyiomes. [apasarmmr-
HOE BEIIECTBO (CIHHBL HE B3AHNMOAEHCTBYIOT) OXIAAIACTCH B MATHHTHOM NOME J10 BOZMOMKHO HH3IKOIl
TEMIEPATYPLL 3aTeM 00eCnedHBAIT OCTATOYHO XOPOITYI TELIOH3IAIHI) H BLIKIOUAIOT MATHATHOS
noge, Tpn arom remueparypa nonnsaeres, Takum cnocofom Obuim A0CTHEHY Th TeMneparypot 1 oK.
Oﬁ%HCHHT‘E TPHHITATT JJAHHOTO (,‘]'[Ol."fﬂﬁﬂ QMR IEHHA, OTEOTHE HA BONTOCEL:

2.1, Kak pacnpeieieHsl TACTHIEL 0 YPOBHAM NpH HeKOToPoil remneparype? Kakoil suak uyveer noJ-
nas maruutaas sueprus’ Kavecrsenno waobpazure rpaduk sapucuymocti noauoil sueprun £ or
TeMneparypet 1,

2.2, Y10 NPOMCXOANT ¢ YPOBHAMH IHEPIHH CIHMHA [IPH YMEHLIICHHN MAarHuTHOrO nous’ Kak ao/snb
BECTH ce(s CIHHBL, 9T00k OBeCTIETHTE MOCTOAHCTRO NosTHo snepriun? TloveMy 3710 COOTEeTCTRYeT
TIOTTHFALCITH IO Tt!}‘ll'.[l.!puT}"PI.nI? Hai‘i,-:l,!:'n‘! TIHCITO TTACTHIT I3 I ITOM }'I]ﬁBH'ﬂ Jatitie l'bleKLI,IIIU pfm::rﬂn
HHA MEAIY VDOBHAMH MPH TOCTOAHEEIX B N.

Kak seaer ceba rpadmx E{T) npH yMeHBINEHHH MATHHTHOTO OOJS 10 OTHOMEHHI) K YPOBHED
MoJHO aneprun? YOeauTrech B TOM, 4T0 970 COOTBETCTEYET HOHIMEHHIO TeMIEPATYPhL.

2.3. Haitgure nonayn sweprun cuerembl kKak dyaxknuio B, T, N Coorsercreyer mm nonyueHH:as

3ABHCHMOCTE KatecTeeHHOMY rpadgmry? TTokaxuTe, 1T

(uB) o

T|lpso=—N LE

3 Hokazxure, yro sgeprud Pepuu B rasze pelIaTHBHCTCKEY (heDMHOHOB DABHA: =5 = o {Sﬂu}” * Menomns-
3V ITOT pe3viaeraT, YOeIuTech B TOM, MTO CPEIHAA IHEPrUs penaTHErcTeRoro depymona mpu T = ()
3

pasHa: E = —£p.
4
4 qu'_l HAZKIBASTCH CTATHCTHYSCK WM BT 'H".g_-'ili.’]}|!_'II':‘I'_Il:"'l"l_'l'i:lI-I'["I"T-l"P

5 Kakne coornomenmsa Makepeoa moscno VIV UHTE, HCIIONBIYVE OCHOBHOS TEDMOIHHAMHTOCKOS TOMI0-
CTBO JITTA MpOHeCCOB ¢ HENMOCTOAHHBIM “THCTOM "Ia.l'_“T'lvll'[?

6 Isvenserca U TEPMHYECKO: VPABHEHHE COCTOAHHA MISATBHOTO MHOTOATOMHOTO TA3A OT TMOABJCHIA
Bpamennit 1 konebannit B Monekyne? Hasensores mi takne seamunisl, kKak Cy, O, Cp — Cy?

=1

[peanonoscnn, 170 JABJAeHHE B TEMIEPATYPE A0CTHIVIM B HEKCTOPOH CHOTEME 3HAMeHNTT, CoOTBeTCTEY-
oy pazopoMy nepexony. Kakue eme JonodHATETEHEE VCIORAA HYKHE 5 TOTO, TTOGR BeIECTRO
nepexoamao i pasel 1 e pasy 2 B oeayvuae gasoporo nepexoaa l-oro poaa? Z-oro poga? B okakow
CIAVUAS BOBMOMER] MeTacTabuabHee cocTogans! [ouewy?

& Henonnayst pesyIbTaTnl TeOpHH (UIYKTYALRE OCHOBHEIX TePMGIHHAMHTECKHK BOTH'THH, HAfiTH TeMne
PATYPHYID JARHCHMOCTE JHCTIERCHA W OTHOCHTETBHOH (hIvKTVAIHA 3Heprin (pOTOHHOTO rasa.



BIJIET 13.

1. TenmoeskocTs choTonnoro rasa. Sakonsl [Inanka, Panes-Taunca, Buna, cvemenns Buna.

2. Ipakruyeckne 3a anus.

1

IokaxmuTe, HENWIb3vA 2-00f 3aK0H TepMOIHHAMHAKN 0 CBA3L J&BIeHHA ¢ IHTPOMHER, 1T0 B 3aMKHVTOH
CHCTEME M'DAHHILL PA3IETa IBVX obaacreii ABHETCH OT olmacTi ¢ DOIBITHM AABITEHHEM B oftacTe ©
MEHBIIHM.

Haiiru Z, F, 5, U, 'y KBaHTOBOIO rapMOHHYECKOTO OCIHLIATOPA.

B HEKOTD]}T—J’H MOMEHT MPHTOTOBIERO COCTOAHHE Ta3a, B ROTOROM BCe MOTeRYIRl HMEHT pabBHbIe 110
MOV CKOPOCTH. Apnaerca I TAKOS COCTOAHHE IJ‘;].BI]D]]UUIIHM? B uges sakmodaeTea H]}HELTH}KDIIHL‘
K paBHOBECHEY, KAKOB €0 MexaHnsM? B}'.II,ET JIH MEHATHCH pacipeifeIeHHe MO CROPOCTAM H war? {:}npe-
JEIHTE VETAHOBHBINYHCH TEMIIEDATVDY Fada.

Haiirn pacnpaioneHie HHTeHCHEHOCTH CIIeKTPATRHEIX JTHHHI B MHCTO BpaL[IH-TE‘-JIBHDﬁ ofbmacTH COeKTRa
,ﬂ,B}'II—L'I(JMH(]ﬁ MOJEKYJIBL, CHHTAM, 9T0O OHA OIpeJeIAeTCd OTHOCHTEIEHEBEIM MHCIOM MOJIEKYTT, HaX015-
MIHXCH B JIadHOM BPAllaTeIBHOM COCTORHMN.

Hemy papua MakcHMaIbHAA 3Heprad gonona B eauannax BT Bapucnr an ona or remueparyper?

IToayuuTs 1 HAPHCOBATL IUIOTHOCTE BEPOATHOCTH HMETE CKOPOCTL B HETepBane (v, v+dv) nas nepens-
mupnereknx epmuonon (npur T = 0, T # 0), Buunemars nanionce BepoaTnyio B Cpeamoi CROPOCTH
npi T = 0, T % 0. CpasHiTe CpeJHie CKOPOCTH 3JeKTPoHOE npi 17 # 0 co cpeiHuMH CKODOCTHAMNA
MOCETYITOTLIIONY ADHFAKCITHA MOJTCEYIT OPH TOX FHC TOMITCROTY [, yﬁﬂ,ﬂHTmL D TOM, "ITO HCTTONLIFODE
HHE OV UEHHOND DAHEE De3VIBTATA L0 XM, IOTeHIHALA HIEAILHOID OIHOATOMHOIO FA3A NePeBOLIHT
paury chopMviy 3 pacnpeieienne Makcseouia o cKopocTa,

Hokaxure npasaio miomaaed Makcseoua (NpaMas pasHOBECHA, COOTBETCTEVIIIAS H30TEPMHILCK -
maohapiieckoMy dhazopoMy nepexony Ha Kpieoil Ban-nep-Baaakca, npoBoanTes Tak, WTOGR IIOMATH,
OUpaHHIHBACME® 210 B Kpupoii Bap-gep-Baaneca, Opin ogupakossivn ), Bocnons3yiitecs nocrosm-
CTEOM XHM.IOTEHIHAIS NPH Nepexoie WiH obIHM YeaorieM paeHoRecHa npi p, 1 — const.

Haiipre ofycaosiennbiil ¢y KT yamuAME NPe1e] 4V BCTBHTEILHOCTH H30BAPHYeCKOr0 Fa30B0ro TepMo-
MeTpa ¢ aHeaonM monekya N = 1092, Kakora 0THOCHTEIRHAS NOFPEITHOCTE WAMEDEHHA TEMIEPATY PhI
FASOBBIM TEPMOMETPOM T



BILJIET 13.

1. TemmoenrocTh AMEKTRPOHHOTO Ta3a.

2. pagruteckne 3a0anis.

1

ITpencrapuy cefe NOBEPXHOCTHL TBEPIOTO Tela, HA KOTOPOI pactonozkensl Ng aTOMOB KPHCTALTHYE-
CHO PEIETEH. H[}BHPXH[]CTI: HNOMeIaeTCd B 3amM KH}’TBIﬁ obbem ¢ PAagpesKeHHBIM FAS0M, KOTOD BIH MOMKET
ajcopbuposarhen 1ol nopepxuocTbio. Yucao monexya rasa N o< Ny, Hepes nexoropoe spems Bee
MOTERYIIBI Fa3a PacnonnaraloTcd B HEROTOPBIX Y3Jax KpI’I(.Tﬂ.\."[]'IH'IE‘.CIiUﬁ PEIIETKH MOBEPXHOCTH TEED-

aoro rena (Cnpiomnant’ ). Hafi e auenn anerynaes coctosaimil TAZA W ern SHTPOnNN. NOeTecs |

TOM, 49TO XHM.IICTEHIHAI Fasa CONeNENAT ClarachMos T Inn.

Kak naiitn cpegmon sueprun BpamaTensioro apmxenns moaexyiast C'0 ¢ yueroM KBANTORLIX 1o-
nparok! Hafinpre cpenanioo sHepruio Monekyael OO B KJaccHIecKou TMPpHOTIAKEHHH © YIeToM 1o-
cTynarensHoll, rpamarentioi 1 konebaTeasHoil qacTi. Paccroaaie Mex 1y aapaMu B Moseryne OO
cocTapaaeT 1,123 :3;, cobcTBEHHAA TacToTa KoueGanni Momeryinl w = 4.088 = IUHc‘l, Brmue xarofi
TEMIPPATYPEI MIGKHD HCMOMLIOBATE KIACCHYSCKOS TRATHIKERHe 1718 Bpamenns’ 118 KoaeDanmii?

DEcHepiMeHTATLHBE FTHAUSHHA T,.E[ JUTH CPYIHEL IEI0UHBY METANI0E YORBAIOT ¢ POCTOM ATOMHOIO
nomepa. [IpuBeanTe TeopeTHYeCKHE ADIYVMEHTE! B IIOJIL3Y TAKOTO TOBEICHHA.

n{‘ﬂ(-'—l}T{llTl—'.} YT FLTOMHOCTR THCTA nI]ﬁ“'T'H."THﬁ B rafe ERAHTORRKY Hi—"}'ﬂ—".rl':lTHHH("‘r‘:'HHx YACTHIL
Dis) ~ 1/, a B raze KBaHTOBRIX perATHBACTCKHX wactan D(g) ~ g2,

HaiiauTe crar.cyMMy oQHOH 9acTHIIBL H CPEIHION 3HEPTHIO TACTHIIL B PRTATHEHCTCKOM KIACCHYECKOM
raze, Kak ceasasa crat.cyMma oapofl dacTuist co ctar.cymmoil seero rasa uz N gacrun? TTonsavacn
MOJIYYEHHBIM PE3VILTATOM, HalIuTe TepMOIHHAMHYeCKHe noteHumansr U, S5, I, H, ¢ penarueucr-
CHRODO KJIACCHSCCKODD IadSa,

JlAHO BEIDAXKEHEE JUTA CRBODOTHON SHEPTHH CHCTEMBEL:

F=CyT(1-InT) - % — RTIn(V —b).

Haiirn TepuMuueckoe M KAI0pHUeCkoe VPABHeHNs COCTOAHIN,

VOCKH HAHK N 1L ABEHAPDHVE MOKASZL, HTO [IPH EPHTHYSCKOH TeMepaTvpse TelJioTa HCITapeHH A
Py ii M.ILA puy : pH KD it paryp pe
pasHa HyI0. TIPoBepUTh 3T0 NOIOHEHHE, IOIL3VACH YpasHennen Kianeiipona-Koiaysuyca.

Houeny nebo roayboe!



BILIET 14.

1. TEDMD,ILHHRMH"TECI{HE NOTEHIHAJEL. Xa,paKTE'DI'T(‘.TH'TECKHE TpOﬁ'KH. CDOTHIDITTEHHﬂ I\-"[&KCRE‘.,"TH&..

2. TlpakTHueckne 3aIanns,

1

Haiire onpenenetane GyvHiaMenTalbHol Temneparypbl. COOTBETCTEVET JIH 3TO ONPEIeIeHIE TERMOIH-
HAMHHMECKOMY OUPEIeIeHn TeMIepaTypbi?

Henonsava npuenpn veonpenenernocTeli lefiaenfepra, NoayianTe YeTosme, TPH KOTOPOM TA3 TTOITHHA-
eTcd KIaccHueckoii craTHeTHke. YOeauTech B TOM, 9TO NOJYVYEHHBIE KpHTepHil cooTReTcTBYeT A < 1
(A = AKTHBHOCTB Il WIEATBHOIO OAHOATOMHOO rasa, Kakus Syier odpaTHblil Kpurepuil - Kpurepuit
eripoaaenna’ Onpegennre Temneparypy eripostenns. Kaxcll crarnernke nogunnaeres dporonnsii
rai! BOZAYX B KOMHATE NPH HOPMAILHBLIX VCI0BHAX! MCKTPOHHLIT TA3 B MEeTALIe NPH KOMEATHOI
remneparype’

Haiirn pripasense 1A ceodoaHol 9repriud F CHCTEMBL ¢ JIBYMA COCTOAHIAMH, OHO 03 KOTOPBIX HMEeT
anepruio 0, a apyroe - saepriio . Hexona w3 noayiennoro supamkenns ana F, HaliTH BRpaKeHnd
J1A AHepru LD, sHTPOnHE 5 H TEIIOeMKOCTH Oy CHCTEMBL

Kakopa 10018 CEODOIHBIX 3MeKTPOHOE B METALIE TRH ADBCOMIOTHOM HYI1E, KHHETHYOCKAA 3HEPTHA KOTO-
. 5
PhRIx ﬁﬁu‘ll.l]l[l\, TR H LI hiEI.I{CHMﬂ.TIhIIﬂﬁ?

Haitanre Cy — Cy s dpuronnono rasa {VT} W (PUHUHHOLO Lasa B apegeaax 1o T.-]-[.’ T 3= T'_]l.

Kak MOMHO KanecTBeHHO ODLACHUTE oy eHsme pesyaprate npn T — 07 Kakan ewme repsosian-

HAMHYECKas CHCTeMa BeaeT cefa noaobaei obpazom? K ueuy NpHBOIAT CHATHE TPH NOCTOAHHON

TeMnepaType (hoTOHHOTO Tasa 1 pOHOHHOTO NPH HH3KHX TeMnepaTypax’

(Mockoanky aueprun oronos 1 GoHOHOE ouperetmoTes GopMyIAN £ = pe, TO 108 JABICHIA 3THX
14

ras30p MOGKHO TONLB3I0BATLCA DEIVILTATOM, MWIYVHCHHLIM 1704 rasa pOTATHEHCTCKHY "TacTHIL o = E?
T

@), (2).

OfLacnuTe, MOUEMY I8 TECDIRIK TEI, HMCGIONIHNE OQHOMCPHVIO (HHTERMINYIO) H aBpyuepnyio (coao-
HCTYVID) CTPVETYDY, TEIIOeMKOCTh (' [pH HUZKHX TeMIeparypax noguuHsercs ne sawony lebas
(~ T%), a 3akony Tapacosa (~ T') u zakony Cuporst (~ T?)coorrercTRenno.

Hanosmmw tascse, aro O, — Oy —

IMokazars, 410 B TPOHON TOYKE BRIIOJIHASTCS] COOTHOIIEHME:

d P i P

—2_3 + (vg =11} i) N
dr dr

3neck vy, Vg, ty - VIeTsHBE obberil a3, Plo, Pog, Py - cOOTBETCTEYIONNE KPHBLIE DARHOBECHS.

dPy.
(1 = va) ﬁ + (g = u3)

Mosemy b KpHTEHCCKOil TOMKe HAGIOAACTe ABICHHe KpHTHYcekof onancenctnnn? Orper aprymen-
THpyiiTe chopuyaann.



BHJIET 15.

1. Dﬁlll“e YCIAOBHA TepMOIiHaMHYIeCKOr0 DABHOBECHS. CBaA3h CTATHCTHYECKOTO 1 TEPMOITHAMHTeCKODD CTIOC0-
Do ouMcannd mupa. Kanopuaeckoe ypasnenne, cense Cp n Oyl

2 HpaKTH‘-IE[:KHE FA T HHA.

1

OBparrvbiv HIH HeODPATHMBIM ABIAETCH MPOLECT NAJCHHA KALITH 0314 B Oe3BeTPEHHYIO TOTOIY [P
HOPMAILHBIX YCA0BHAXT Mouekyis Boap? Ouennre spess, koropoe norpedyercs, 4robnl Habmo1aTh
OOpATHBI TPONECT 71A OO0Hx TET.

JLst cHeTeMBL, HAXOASIENRCH B TEII0OBOM KOHTAKTE C PE3EPBYAPOM, NOKAHHTE, YT0

- olnz
2.1. E — _?ﬂ-.
99 Eizlé}"z—.z’:a%l}lz 3!112 2‘
7 aF AaA? b li)
21,05 ¥oi — 2
2.3. (AE): = % — —gg =1%kCy, (A1) = % {Bripazue AT w3 onpeaenenns Oy ).

Fneck v - TEMIOEMKOCTE CHCTEMBI TIRHA nocTosHaEoM obhene. [ Henonsayiire dopayny
——— = =2
(AE)? = E2 - E7),

sE 1
2.4, ¥Voeaurech B ToM, 9TO J71A WISATBHOIO Fas3a f e ——, e 05 = {&E}z - CpeAHeKBAIPATH -

VN

IO OTHJIOICITRC.

Kaxk nocamrare xnmonorenuman Pepun- wan Buse-rasa? Yemy pasen xnmooorenopan upn T = 0
Depuu-raza? Boze-raza? Orkyna caeayer, uto jig.. < 07 Kakoil 3sak uumeer xuy noveHnpan s
KaaccH eckoro pesxnya? Kak eyt cefs XMM.IIOTEHIHAIRL 3THX Ta30s mpH T # () (onpeaennTe 3HaK
i,

—17

ar
OupegennTs MakCHMAIBHYD 9ACTory TEIOBLE Konebannil kpncrasanyeckoil pemerkn mean (Cu), v
woropoit npa renmeparype 125 Ko renanessoers (y omamaaetes o KIACCHUerkoro anavenns na 25%.

HalianTe nofHyio 0 cpeIHIOK SHEPTHID B HISATEHOM OJHOATOMHOM Ta3e HHTerPHPOBAHIEM 110 KBAZH-
HENPEPEIBHOMY CIICKTIY.

Bona wueer makcuvankayio miorHocTs npin 4% C. Henoneays contaomenns Makerpenna, nokasxmare,
YTO IPH H30TepMEYecKoM cxaTii soanl npu 2° C n usorepumieckoM paciapensn npe 6° C encrema
NOCTIONAST TEIL.

Ha npumepe raza Bap-aep-Baaneca vOeoquTecs B TOM, 9TO B KPHTHYCCKOH TOMKE W30TCPMHYCCKAN
CAHHMAEMOCTH (i H KOI(MQHIHEHT TENIOBOTO PACIIHPEHNS 0y, 0DPAIIAIOTCA B DECKOHETHOCTb.

Apnawrea o dayveryampn gapaserpos T B p cTATHCTHYECKH He3aBHCHMBIMET QUIyKTYALNH KaKHX
HAPAMETPUE CTaruernaeckn nesasnenam? Hafawre AT Ap, ATAS, AV Ap, AVAS.




BILIET 16.

L]

. Pacnpenenenne Uayeca nna pepoaTHOCTH avKETVAITN TepuMoIHHAMHYTECKOT BeamiauHel. QOvKTvamm oc-

HUBHBLAY TEPMUOAHMHAMAYMBCAHL BEIIHYHH. Criumqmnn 1 CXRUALL Bel 1.1]Jlj'h'l'_‘_'r'ﬂ.l.l,l’11"i HHIEHUHEHBLAS H SRUCTCHUHEBHBLY

BEJIMYHH.

Tpaxruacexue JaanHA,

o

C noMoiibo npejicTaBiednil 0 XM I0TeHIHALE 0D LACHITE IPHHLKN JAeACTBUH TePMONADLL,

Ha]:l,.'l_I-ITE" CTAT.CYMMY “IaCTHILB CO CTTHHOM 1 B MarHUTHOM MOJIe, I"ICHOY‘II:B}'ﬁTE'! MOAVHIERHOEe BhIPaeHHe
1A Haxoxcenna 7, U, Oy,
HaiiTy epegnes 3HAYCHHE TOTEHTHANLHON 3HEPTHE MOASKYITH (MTHOATOMHOTO Ta3a, HANOIAIIEr0rT B

COCYIAE BhICOTOH fi B oMHOPOIHOM TOIE CHUILL TamecTH. ONpeieniTe noany o SHeprin 0 TeIIosMKOCTh
CHCTEMBI TIPH Tevneparype 1.

Onpenennre TENIOEMEOCTE 3TEKTPOHHONO raza B derande npu temnepatype 1000° C. Cparuure ©
TEIUIOEMEOCTRR) PEIIETKH TPH TOM e TeMnepartype (MpH TAKHX TeMOepaTypax Bre TBepibEe Teqa,
KPOME aIMaza, NOIMHHAIOTCH KAACCHYecKoil Teopun). B uem NpHuMHA MAJIOTO BEAAIA AIEKTPOHHON
TEIIOEMKOCTH B TOTHY K TPH 3THX Temneparypax! [IpH KAKHX TEMOEPATYPAX 3TH BRIATE CPABHIMEIT

Kakaa gacrora honona waubonee sepostaa opu remoeparype 1T = Tﬂji!? IIpu kakoit Temneparype
HanGO1ee BePOATHOE 3HAYEHHE W COBNATAET © Wnax !

Haiipame xuv. noTerinan nagaibHoro oqHoaToMioro rasa. (M3 rpebosatid N0CTOAHCTBA MTOJTHODD THC-
na gactai), Karoi cymeren nveet ksanTossii obben? aktuenocts? Karoil qjoasma OpiTh KOHIEHTPALA
"—|.ﬁf'.'l'['l|l__, 1-I']'\{'-]FII":I IAS MOFHO ﬁhl,‘lﬁ CUHTATH KJACCTHYATKH M? I"IRMP.HF‘.HHEM KAK WX F‘!III'E rlﬂ.pﬁ MP.’I'I‘)ﬂH- H KAK
MOGKHO YIVHIIHTE KIACCHYHOCTE' rasa’

Haﬂ, BHINY KOO 400 BOIHYTOH NOBEPXHOCTREY JABIEHHE DABHOBECHBIX TADOR Bhime? Hﬂﬂﬂa1b3}r'ﬂ ITOT
(PAKT H AHATPAMMEL COCTOAHNA, 00LACHHTE MPHPOIY METACTAMMIBHEIX cOCTOAHNN npu dhazoBkx nepe-
xoptax 1-oro poga. Llodeyy neBo3MOsKHBL METACTADNIBHBIG COCTOANNA TPH (PASOBBIX NEPexax 2-0ro

poaa?
IMepequcanTe WArK, NPHBOIANHEC K COOTHOmenno (AN )% = ‘T%;: IS CHETEM € HeNOCTOAHHBIM “STHCI0M
TTOCTHIL. l'{{,’n[}ﬂl::lyﬂ ATOT ]}Cﬂyﬂl{rﬂq": TTORGMEHTC, "TTO CPRCe TR DI O T IO OTIJIONICITHG "THCTS “TaCTHIL

na omnoi opbutamn An = v An? pener coba caeqyonm obpasoas:
i

An = Vi - B KIaccHTecKod CHETEME,

An = /T (1 =7) - B GepPMHOHHON CHCTEME,
~

An = /7l +n) - s dosonnoil cueTese.

30ech - CPeAEee HHCIO YACTHI HA 9ToH opOnTann. Kak peayT celid OTHOCHTeILHBIE (BUIVKTYAIHH
HHEIO MACTHIL 118 OpOHTAAH [HPH LUHIKHX TCMOCPATYPAX B Do30miofl cuereme o b pepuMuoninoil cn-
creme? ([lna Gozonos nomyuendsrdl aaa T — () peavabraT AMeerT cMBICT: GO30HB ‘TPEINOMHTAIGT
MEPEMEIATLCA TAKETAMH - THCTO KBAHTOROE TIOREIEHHE )



BILTET 17.

1. @azoepnie nepexoasl 11 2 poga. ¥ paedenna Kaaneiipona-Kaayanyea, Ipendpecta. Knacendukanna azopeix
MCPeROI0n.

2. TlpaxkTnueckue S8 aHmH,

1 Cocroanua cBoOVTHON TACTHITE B ANHKE - CTAIHOHAPHBIE COCTOARNA (CTOMATHE BOTHBI - DEITEHAE Vpak-
HEHHA LHPE,ILHH]'E]}H,}. HU'—IE.‘-{“" AC TONIA TACTHILL HE AHHBYT OECKOHETHO A0 B ATHY COCTOATHAX, a
HAMEHYT BOIMOAIHOCTE &'l)‘}lﬂﬂ.a‘l‘h o 3THM GUC'I.“D}IHH}IM?

L ]

Kak paciupeieicnsl 4ACTHILL N0 YPOBHAM IPH OTPHUATEILHOM abcomornoM nyne remneparyp? Kax
HAMEHASTCA 3TO DACTIRDETETIEHHE TIPH YBETHYEHHHE MOTYITA OTPHIATETRHOM TEM]TI'—'!I'.IF[‘T}’I'}I-[?

3 Haittw vy, ¥, v v? u cpasanTs wx. la weM ocHoBano ‘mKoTbHOE' ONpEIeTenne TEMTEPATYPH Kak
MEDRT CPRETHET KITHETHHeckoil SHeprie ocTVIATOTLHOTO TRIGKeTHs Monecy?

(=

B razopoil somenn a71pa OPpHEHMASTCOR, YTO HYEJIOHBD 0DPA3VIOT a3, sanosamsomuii obues aapa 1
noauHAInEica pacnpeneneanio Pepun, OUEHHTE MAKCHMAILHYD KHHETHUECK Y0 SHEPUHIY HYKJI0HOE
B sjape. Kakoil ckopoctn oHa cooteeTcTByeT?! HYKIOHHEIT re3 cHHTATE NOTHOCTRID BRIPOMIEHHEIM
HHC0 MPOTOHOB B SRS TPHHATL PABHLIM YHCTY HCHATPOHOB.

o

Kak 3aBHCHT HETEHCHBHOCTE XaOTHUECKHX YIIPVIHY BD36}')KD,EHHH B KpPHCTAaJLIE [T-E. ITOVTHOE STHCI0
thononos) o1 Temueparypoi? Pacemorpers upegenshbie cayuan T < T, T 2 T Hapucyitre rpams.
KHK}-'I{I HACTE CIOeETRa HeJlOBRek BOCTIDHHHMAST KAK 3IBVEH (J{H.OTH‘-IECKHE& LIJJ.’!H} B HEPHCTATINE TIESHA

(T = 37TK) u B kpucrawne anvasa (T =~ 2200K)7

6 Haiiaure crar.cyyMyMy oapoH 9ACTHIB B HICAIBHOM OIHOATOMHOM rase. [Toan3yvacs noayvyaennbin pe-
SVIRTATOM, HAHIHNTE CPETHION JHEPTHK TACTHIE M IOTHYH SHEPrHI raza. Kak ceazanma craT.cyMMa
OJHON YACTHIIEL CO CTAT.CYMMOi Beero rasza w3 N wactun?

Wenonsava cooraomenne F = —rln 2 = kT In Z, gaiiinTe cRa3hL MEAIY CTAT.CYMMOH H OCTATLHBIMH
TEPMOIHHAMHYCCKUMH TTOTCHITHATAMH;

=1

S—kln2+kT(M) .
!

a7
a fdnZ
F — T2
- (3),
dlnZ dlnZ
A=k [(3111E’_)T " (ﬂluT)l,] '

. dlnZ _
&G =kT ’-(E?IHV)T —lnz] .

Moskere 1H Bbl HANTH 3TH BeTHYHHEL JLTA HOeallBHOTO raza’

& Kax naiirn (&N}21 [OJLIYACL (&.V}z? Connauaer an mony i peayanTar ¢ pesyinTaToM, noy-

. ol _ON
YEHHLIM ¢ TMOMOIIEED DOJIBITOND KAHOHHYECKOT) pacupeaeaeHi {&_'n'l') =T 7




3.2.3. AHAJIM3 PE3YJIBTATOB OFYYEHUSA U TEPEYEHb KOPPEKTHPYIOIINX
MEPOIIPUATHUMN IO YYEBHOW JUCIIUIIJINHE

DTOT pa3feln 3arnoiHsIeTcs o Mepe He0OX0AUMOCTH, HO HE pexe, ueM 1 pa3 B 3 — 4 rona.

[Tocne okoHYaHUS U3yUeHUs! 00yUYAIOIUMUCS YU4eOHOH TUCIUTUIMHBI €KEr0THO
OCYLIECTBIISAIOTCS CIEYIOLINE MEPOIIPUATHS:

- aHanu3 pe3yJabTaToB oOydeHHs oOOydaroluxcs JUCHHUIUIMHE HAa OCHOBE JIaHHBIX
MIPOMEKYTOYHOTO U UTOMOBOTO KOHTPOJIS;

- paccMOTpeHHe, TIpU  HEOOXOAMMOCTH, BO3MOKHOCTEM BHECEHHMS HM3MEHEHHH B
COOTBETCTBYIOIIME NOKYMEHTHI PII/], B TOM 4yHncIie ¢ y4eTOM NOXKENAaHUN 3aKa3YUKOB;

- (dopMupoBaHHME TE€peYHsT PEKOMEHJAIUN U KOPPEKTUPYIOIIUX MEpONPUATUH IO
ONTHMHU3AIMHA TPEXCTOPOHHETO B3aMMOACHCTBHS MEXAYy OOYUYaIONIMMUCS, MPEnogaBaTeliiMA U
MOTPEOUTENSIMU BBIITYCKHUKOB MPO(UIIS;

- PEKOMEHJAMK ¥ MEPOINPUATUS TI0 KOPPEKTHUPOBAHHIO O0OOpPa30BaATEIILHOIO MPOIECCa;
3aroNHsIeTCs crienuanbHas opma «JIucT BHECCHUS N3MEHEHUI.






JUCT BHECEHUS U3MEHEHUIA

JlomoyiHeHHs: 1 U3MEHEHMsI B paboueii mporpamme qucturiuinabl Ha 2020/2021 yyeOHblit rox
B nporpammy BHOCATCS CleAyIOIINE N3MEHEHUS:

1. OOHOBJICHBI TUTYJBHBIC JIUCTHI pabouell MmporpaMmbl, (OHAA OIEHOYHBIX CPEICTB B CBSI3H C
W3MECHEHUEM BEJOMCTBEHHOW IPUHAIJIEKHOCTH MuHHCTEpCTBY IpocBelleHus Poccuiickoit
denepanuu.

2. O6uoBnena u coryacoBana ¢ Hayunoi Oubmmorexoit KITIY wum. B.II. AcrtadweeBa «Kapta
JUTEepaTypHOro obecnedeHus] (BKIIIOYas SJICKTPOHHBIC PECYpCh)», COJNEpIKallas OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEPATYPY, COBPEMEHHBIC MPOQeCCHOHAIBHBIE 0a3bl TaHHBIX U HH()OPMAIIMOHHBIS
CIPAaBOYHBIE CHCTEMBI.

3. O6noBnena «Kapra MaTepuanbHO-TEXHUYECKON 0a3bl AUCIUIUINHBDY, BKIIIOYAIOIIAS Ay JUTOPUH IS
NPOBEJCHUS 3aHATUH JEKIMOHHOTO TUMA, 3aHATUI CEMHHApPCKOTO THIIA, KYPCOBOTO NMPOSKTHPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX padoT), TPYNIIOBBIX U MHIUBHUIYTbHBIX KOHCYJIBTAIIMH, TEKYILETO KOHTPOJIS
yCIEBAEMOCTH M IPOMEXYTOYHOH aTTeCTallud, IOMEIIEHHUS JUIi CaMOCTOATEILHOW pPadOTHI
oboyugatomuxcst B KITIY wum. B.II. AcrtadreBa) W KOMIUIEKC JIMIICH3MOHHOTO H CBOOOIHO
pacrpocTpaHseMOro MporpaMMHOTO 00ecTieueHHsI.

[TporpamMma o100peHa Ha 3acelaHUU BBITyCKaromeh kadeapbl GU3NKH U METOTUKHA 00ydeHUs (PU3HKe
«06» mas 2020 r., mpotokox Ne 08

BHecenHbIE H3MEHEHUS YTBCPIKAALO: /

3aBenytomiuii kadeapoit Tecnenko B.U.
T

Onob6peno HMCC(H) UncTtuTyTa MareMatuku, Gu3uku, HHHOPMATHKH
«20» mas 2020 r., mpotokox Ne 08

IIpencenarens boprHoBckuii C.B.




JUCT BHECEHUSI U3BMEHEHUI

JlomoyiHeHHs: 1 U3MEHEHMsI B paboueii mporpamme quciuriuinabl Ha 2021/2022 y4ueOHblit rox
B nporpammy BHOCATCS CleAyIOIINE N3MEHEHUS:
1. OGHOBINIEH ¥ AONOJIHEH CIMCOK TUITOBBIX 3aJIaHH JJI1 KOHTPOJIBHOM paboThI

2. O6HoBnena u cornacoBaHa ¢ Hayunoit OuOnumorexoit KITIY um. B.II. AcradseBa «Kapra
JUTEPaTypHOro oOecredeHns: (BKIIOYAs OJICKTPOHHBIC DPECYpChl)», COAEpIXalias OCHOBHYIO H
JOTIOJTHUTEIIBHYIO JIUTEPATYPY, COBPEMEHHbIE MpodeccnoHanbHbIe 0a3bl JAHHBIX ¥ HHPOPMALUOHHbIC
CIIPAaBOYHBIC CUCTEMBI.

3. O6noBnena «Kapra MatepuanbHO-TEXHUYECKON 0a3bl AUCIUILIMHBDY, BKIIIOYAIOIIAS Ay JUTOPUH IS
MIPOBEJICHUS 3aHSATUH JICKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOTO THIA, KYPCOBOTO NMPOEKTUPOBAHUS
(BBITIOJIHEHUST KyPCOBBIX pa0oT), TPYNIIOBBIX ¥ MHIWBHIyTbHBIX KOHCYJIBTAIIUN, TEKYIIETr0 KOHTPOJIS
YCIIEBAEMOCTH W TPOMEKYTOYHOW AaTTECTAllUH, TOMEIIEHHsI JIJIi CaMOCTOSITEIbHOW paboThI
obOyuatomuxcst B KITIY wum. B.II. AcrtadppeBa) M KOMIUIEKC JHUIICH3MOHHOTO M CBOOOIHO
pacnpoCcTpaHsAEeMOro MPOrpaMMHOIO 00eCIICUCHHS.

[Tporpamma o100peHa Ha 3aceaHuy BBITyCKaOIIeH Kadeapbl GU3UKU U METOAUKH 00yueHUs pu3nke
«12» mas 2021 r., mpotokoi Ne 08

BHeceHHble H3MEHEHUS YTBEPKIALO: /

3aBeayroniuii kadenpoit Tecnenxo B.W.
Y

Ono6peno HMCC(H) UnctutyTa MaTeMaTHKu, GU3UKH, UHHOPMATUKU
«21y» mas 2021 r., mpotokon Ne 07

[Ipencenarens boprHoBckuii C.B.




JIucT BHeceHMSI H3MeHeHHu

JlonosHeHus: 1 U3MEeHeHUs B paboueil nporpamme npakTuku Ha 2023/2024 yueOHBbIi TOA.

B PIIII n3menenuii He ObLIO.

[TporpamMma nepecMoTpeHa U 0j00peHa Ha 3aceqanuu Kadeapsl GU3UKU ¥ METOJIUKH O0YUCHHUS
¢busuke

03.05 2023 r., npotokon Ne 8

BHecenHbie U3MEHEHUS YTBEPIKIAKO:

2 ///_
3aBenyromuii kadeapoit %// C.B. JlatbiHIieB
’ e
Ono6peno HMCC(H)

17.05.2023 r., mpotokon Ne 8

[Ipencenarens W (¢.m.0., mOANHKCH)



Kpurepnn onennBanus

Dopmupyemsble | BbiCokuil ypoBeHb [IpoaBUHYTHIN YPOBEHD ba3oBblii ypoBEHb
KOMITETCHIIMK | CPOPMUPOBAHHOCTH cOpMHUPOBAHHOCTH cOpMHPOBAHHOCTH
KOMIICTCHIIUI KOMIICTCHIINHI KOMIICTCHIINHI
(87-100 6amnoB) (73-86 6annos) (60-72 6amnos)
OTIIMYHO/3aYTCHO XOPOIII0/3a4TEHO YIOBJICTBOPUTEILHO/3a
TEHO
(OTBET Ha BOIIPOC OTBET Ha Borpoc [OTBET Ha BONPOC B
[TOJTHBIH, [y IOBJIETBOPSICT yKe [[IeJIOM TTpaBUJILHBIN, HO
PaBUIIBHBIMH, Ha3BaHHBIM HEUECTKO
TpeOOBaHUSIM HO  ecCTbh [(popMyIupyroTcs

HOKagHBaeTj Hro HI;TOIIHOCTI/I ’ B SO}I:I)QT}I]/ISI,II)/IYMGIOT MECTO
OOy1atomuics 113J10)KCHU T (hakTOB, PaTpPyJHCHHS B

[IK-2, IIK-5  [[IpaBuribHO U brpeneneHun MIOHATUN, [CAMOCTOSTEIEHOM
MCYEPITBIBAIOIIIC 00BSICHCHUH 0OBSICHCHHH
PackpbiBaeT B3anMOcBs3ei. OmHako, B3alIMOCBSI3CH,
Coneprxanue 00 yUaIoITHIiCs MOXKET HEIOCJIeI0BATEIHHO
BOIIpOCA, IICTKO YCTPAHUTh [M3JIaraeTcsi MaTepual
KOHKPETU3UPYET HETOYHOCTHU o

TOITOTHUTEILHBIM u

ero  axTidecKuM HABOJSAIIIIM BOIIpOCam
MATCPHATIOM. [Iperno1aBaTessl.

* Menee 60 6aymu10B — KOMIIETEHIIMS HE chopMupoBaHa.




3.3.1. Kapra squreparypHOro oodecne4yeHusi AU CHUIUIMHBI (BKJIIOYAs JJIEKTPOHHbIE PeCypChl)

Cratucruueckas puszuka

(HauMEHOBaHHUE JMCIUILTHHBI)

st o0yuarommuxcsi 00pa3oBaTeibHOI MPOrpamMMbl
YpoBenb OakanaBpuata, 44.03.01 [legarornyeckoe obpazoBaHue

(yxazaTb ypoBeHb, (P U HANMEHOBAaHUE HAIIPABJICHUS IIOATOTOBKH, )

O4YHasja opmMa

(yka3aTp npodusib/ Ha3BaHHE MPOrPaMMBbl U GopMy 00yUeHusI)

No Kon-Bo
HanmenoBanue Mecto xpaHeHus
/11 AK3EMILISIPOB
OcHOBHast JIUTEPaTypa
Monyas 1
1 |Hponos, Urops EBrenneBuu. MosekyisapHas ¢pusuka. OcHoBHBIe 3aKOHBI [Tekcr] : OrpacseBas 6ubiroTeka 5
yuebHoe nocobue / U. E. Iponios, 2010. - 309 c. WHcTHUTyTa MaTeMaTUKU
busuku 1 tHOOPMaATUKHU
2 | Hpopmos, Urops EBrenneBud. 3azaun nmo oomelt pusnke [Tekcr] : yuebHOE OrpacsieBas 6ubIOTEKA 15
noco6ue / Y. E. Upoaos, 2010. - 431 c. HcTUTyTa MAaTeMaTUKH
du3uku 1 ”THPOPMATUKU
3 | Casenbes, rops Bragumuposuu. Kypc obimedt dusuku [Tekcr] : yuebHOE OrpacieBast 6ubHOTEKA 80
nocobue. Ka. 3 : MosekysisipHas Gusuka U TepMOANHAMUKA : yIeOHOe W HCTUTyTa MaTeMaTHKH
nocobue, 2009. - 208 c. busuku 1 HHGOPMATHKH
Mopnyas 2
1 |Hponos, Urops EBrenneBuu. MosekysisipHas ¢pusuka. OcHoBHBbIE 3aKOHBI [Tekcr] : OrpacieBast 6ubHOTEKA 5
yuebHoe tocobue / U. E. ponos, 2010. - 309 c. VHCTUTYTa MaTeMaTUKU
¢usuku u tHGOPMATUKHU
2 | Hpogmos, Urops EBrenbeBud. 3ajauu mmo ooien ¢pusuke [Teker] : yuebHOE OrtpacsieBast 6ubIOTEKA 15
nocobue / Y. E. pozmos, 2010. - 431 C. MHCcTUTYTa MaTeMaTHKY
pusuku u ”HOOPMATUKHU
3 CaBenbeB, Urops Biagumuposud. Kypc o61iedt dusuku [Teker] : yuebHOE OrpacieBas 6ubOIMOTEKA 80
nocobue. Ku. 3 : MosiekyisipHas ¢pusuka U TepMOANHAMHUKA : yIeOHOe VIHCTUTyTa MaTeMaTHKK
nocobue, 2009. - 208 c. busuku 1 HHGOPMATHKH
Moayas 3
1 |Hponos, Urops EBrenveBuu. MosekysisapHas pusuka. OcHoBHBIe 3aKOHBI [Tekcr] : OtpacsieBas 6ubsmorexa 5

yyebHOoe ntocobue / U. E. Uponos, 2010. - 309 c.

NHcTUTYTa MaTEMATUKU




pusuku 1 ”HOOPMATUKHU

Hpognos, Urops EBrenbeBud. 3asiauu mo oo1en pusuke [Teker] : yuebHOE OTtpaciieBast 6ubIMOTEKA 15
rocobue / . E. VipojioB, 2010. - 431 c. HcTHTyTa MAaTeMaTUKH
(pusuku 1 ”HOOPMATUKHU

CaBesbeB, rops Biragumuposud. Kypc o61iedt pusuku [Teker] : yueOHOE OrpacieBast 6ubIoTEKA 80
rmocobue. KH. 3 : MosiekynsapHasa ¢pu3nka U TEpMOAUHAMUKA : yueOHOe HcTHTyTa MAaTeMaTUKH
nocobue, 2009. - 208 c. busuky 1 MHGOPMATUKH

Monyas 4

Uponos, Urops EBrenbeBuy. MosekymsapHas ¢dusuka. OcHOBHbIE 3aKOHBI [ Tekcr] : OrpacieBast 6ubIHOTEKA 5
yuebHoe ntocobue / U. E. Uponos, 2010. - 309 c. W HCTUTYTa MaTEMATUKU
pusuku 1 tHOOPMATUKHU

Hponos, irops EBrenbeBuu. 3amauu mo obiedt pusuke [Teker] : yuebHOE OrpacieBas 6ubIOTEKA 15
nocobue / 1. E. pozos, 2010. - 431 C. MHCcTUTYyTa MaTeMaTHKY
¢usuku u tHGOPMATUKU

CasesbeB, rops Baagumuposuu. Kypce obmieit dusuku [Teker] : yuebHOE OtpacieBas 6ubanoTexa 80
nocobue. KH. 3 : MosekysisipHas Gpusuka U TepMOANHAMHUKA : yIeOHOe MHcTuTyTa MaTeMaTHKH
nocobue, 2009. - 208 c. ¢busuku 1 HHGOPMATHKH

JlonosiHUTEIbHAA IUTEPATYPA

P. ®citnman, P. Jleiiton, Conac M. ®DeiinmanoBckue Jeknuu 1o ¢usuke. T. 4: OTtpaciieBast OubIMOTEKA 15
HNHcTUuTyTa MaTeMaTUKU
Kuneruka, Temora, 38yk. M.: Mup, 1967. — 264 c. DUBHKH 1 MHDOPMATHKH

A.Il. Babuues, H.A. BabGymkuna, A.M. Bparkosckuii. u ap. ®usnueckue Benuuunbl.| OTpaciieBas 6ubanoTeKa 15
Cnpasounuk / Ilox. pea. U.C. I'puropseBa, E.3. MeiinuxoBa. M.: DHeproaromMusnar, MHCTUTyTa MaTEMaTUKH
1991. - 1232 c. pusuku 1 tHGOPMaATUKHU

Cusyxun JI.B. Tepmoaunamuka u monekyispuas ¢usuka. T. 2. M.: Hayka, 1990. — 592|  OtpacneBas 6ubanorexa 15
c. HNHcTUTyTa MaTeMaTUKU
¢usuku u tHGOPMATUKHU

P. ®eiiaman, P. Jleiiton, M. Connc, ®eiHMaHOBCKHE JEKIAN 10 ¢usuxe.| Orpacnesas 6ubaMOTEKA 5
3anaun u ynpaxsenus. M.: Mup, 1978. - 544 c. WHeTuTyTa MaTEMaTUKH
(¢pu3uku u ”HPOPMATUKHU

bepkneeckuii kypc ¢usuku, Tom V. @.Peiid. Crartuctuueckas ¢usuka. Mocksa, OtpacneBas OubnuoTeka 10

Hayxka, 1977. WHucTtuTyTa MaTreMaTHKH (pU3uKH
1 MHGOpPMaTUKHU
Y.Kurrens. Cratuctuueckas TepMoanHaMuka. Mocksa, 1977. OrtpacneBas Oubnuoreka 5

WNHcTuTyTa MaTeMaTUKU PU3UKU




U MH(pOpPMaTHKH

7 |A.C.Bacunesckuii, B.B.MynranoBckuii. Craructudeckas Gpu3nkKa ¥ TEPMOJIUHAMHKA. OtpacneBas 6ubIMOTEKA 15
Mockaa, [Ipocsemienue, 1985. WucTtuTyTa MaTeMaTuKy (pru3uKu
1 HH)OPMATUKH
8 |M.A.KBacuukoB. Tepmoannamuka u craructuueckas gusuka. T. 1,2,3. Mocksa, MI'Y, OrtpacneBas Oubnuoreka 5)
2002 HNHcTuTyTa MaTeMaTuku PU3UKU
U H(pOpMaTHKH
9 |P.O.3aiineB. Cratuctuueckas ¢puzuka. MOTU, 2004. OtpacneBas 6ubIMOTEKA 3
WNuctuTyTa MaTeMaTuku (pu3uku
1 HH)OPMATUKH
10 |M.B.CanoBckuid. Jleknuu 1o cratucTiueckoi ¢pusnke. Mocksa-Ixesck, 2003. OtpacneBas OubauoTeKa 6
WuctuTyTa MaTeMaTuku pU3uKu
1 MTHPOpPMaTUKU
11 |B.®.Ho3apes, A.A.CenkeBuu. Kypc cratuctuueckoii ¢usuku. MockBa, Briciias OtpacneBas OubnuoTeka 4
mikoia, 1969. WuctutyTa MareMaTuky (pru3uKu
1 HH)OPMATUKH
Y4eOHo-MeToInYeCKOe 0OecIeyeHHe
1 |A.A. UBanoB, MonekynsipHas ¢usuka, T.4., Kpacnospck, PO KI'TIY, 1997 r., 228 c. OrpacyieBast 6ubIHOTEKA 50

HucTUTyTa MaTeMaTUKU
(pu3uku u ”HPOPMATUKHU




3.3.2. Kapra maTepHuaJIbHO-TeXHHYECKOM 0a3bI TUCHUILTHHBI

Ayauropust

Oob6opynoBanme
(HaryIsiAHbIEe OCOOMSI, MAKEThI, MO/I€JIH, JTA00PATOPHOE
000py10BaHMe, KOMIIbIOTEPbI, HHTEPAKTHBHbIE J0CKH,
NMPOEKTOPHI, MPOrPaMMHOe 00ecreveHne)

JUTSl IPOBEJICHUS 3aHATUHM JICKIIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTO THUIIA, KYpPCOBOTO
MIPOEKTUPOBAHHUSI (BBITIOJHEHHS KyPCOBBIX padoT), FPYNIOBBIX U MHIUBUIYaTbHBIX
KOHCYJIbTAIlUM, TEKYIIEr0 KOHTPOJISl yCIEBAEMOCTH U IPOMEKYTOUYHOM aTTeCTalllu

V. Ilepencona 7.
JlaGopaTopus
MOJIEKYJISPHOM ¥ aTOMHOM
¢usuknm (2-11, 3-11)

Kowmmbrorep, mpoekTop,

[TomemieHue 17151 TOATOTOBKU U O0CITY )KHBaHHsI TaOOPATOPHOTO U
JACMOHCTPAIUOHHOI'O O60py,HOBaHI/I$I. KommnekTer
JEMOHCTPAIIMOHHOT'O 000PYI0BaHUS

Adobe Acrobat Reader — (CBoGoaHas IHIEH3HS);

Google Chrome — (CoGogHast TULIEH3HS);

LibreOffice — (CoGoanas munenszus GPL);

VLC — (CBoGosHas auLeH3Hs).

JUIS TIPOBEJICHUS Ta0OPATOPHBIX 3aHATUH, TPYIIIOBBIX M MHIUBUYaTbHBIX KOHCYIbTAIIUM,
TEKYIIEr0 KOHTPOJIS] YCIIEBAEMOCTH U MMPOMEKYTOYHOM aTTeCTAllUuN

V. Ilepencona 7.
JlaGopaTopus
MOJIEKYJIIPHOU U aTOMHOM
¢usuku (4-03,4-02,3-12)

KomnbroTepsl

7-Zip - (Ceobomuas mutensust GPL);

Adobe Acrobat Reader — (CBoboaHas TUIEH3HSA);
Google Chrome — (CBo6oaHast ITUIEH3HSA);
LibreOffice — (Cro6oanas nmumensust GPL);
XnView — (CBoOOqHAS THIICH3HS);

VLC — (CBoOomHas TUIICH3UA).




		2023-12-12T08:29:59+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КРАСНОЯРСКИЙ ГОСУДАРСТВЕННЫЙ ПЕДАГОГИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. В.П. АСТАФЬЕВА"




