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1.IlepeyeHb KOMIETEHIIMI C YKa3aHUEM 3TaroB UX (POPMUPOBaHUS B MPOLIECCE OCBOCHUS

00pa30BaTeIbHON IPOrpaMMb’

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHIIN

Otansl GopMHUPOBAHUS

OIIK-1. Cnocoben mnpuMeHATh 0a30BbIE 3HAHMS B O00JIACTH
($u3nKO-MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX HayK B cdepe
cBOeH mpodecCHOHANTBHOM JIeSITeIbHOCTH.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

2. Onucanue mokaszareseit u KpUTCPHUCB OICHHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3JIMYHbIX STallaXx

150,¢ q)OpMI/IpOBaHI/IH, OIMNCaHUC IIKaJI OHGHI/IBaHI/IH2

OuenuBa | YpoBeHb OTanel Onucanue nokasarenei Kpurepuu [Ixana
eMBbIe chopmup | dpopmupona OIICHUBaH | OLICHUBaH
KOMIIETE | OBAaHHOC HHSA ust Hst
J30805051 T™H
OIIK-1 IToporoe | 1.PaGoTa Ha | 3HaTh: OCHOBHBIC Mojaedud 3amad B | joknan, | Llkama
B y4eOHBIX paMKax IUCHUIUIMHBI C YYETOM HX | pEelIeHUE | OLICHWBaH
3aHATHIX I'paHMI] TPUMEHHUMOCTH. 3a1a4, us
2.CamocTost | YMeTb: TpamMOTHO UCIOJIb30BaTh B | JOMAIIHEE | IOKJIAJa,
TeNbHAas npodeCCHOHAIBHON IEeATEIbHOCTH | 3aJaHue | IIKajia
pabora 0a3oBble 3HaHWS (HyHIAMEHTATBHBIX OIICHUBaH
pa3leloB  CTaTUCTHYECKOW (DHU3UKH, us
c03/1aBaTh MOJICIIN THIIOBBIX pelIeHus
PO eCCUOHATBHBIX 3a1a4 u 3a1ad,
UHTEPIPETHPOBATH MOJTyYEHHBIC IIKajia
pe3ynbTaThl C  y4eTOM  TpaHuIl OIICHHBaH
MIPUMEHUMOCTH MOJICIICH. ns
JIOMAIITHET
0 3aJaHHs
[Tponsun | 1.Pabora Ha | 3HaTh: OCHOBHBIE MoJenu 3afgad B | nokian, | [lkama
YTBIN y4IeOHBIX paMKax JTUCHUIUIMHBI C YYETOM HX | pelIeHHEe | OLICHWBAH
3aHATHIX IpaHUI] TIPUMEHUMOCTH. 3ajad4, ust
2.CamocTost | YMeTb: TpamMOTHO UCIOJIb30BaTh B | JOMAIIIHEE | IOKJIAJa,
TeIbHAsS npodeccuoHaNbHOM JeATeIbHOCTH | 3aJaHue, | IIKaja
pabora 0a3oBble 3HaHMS (yHJAAMEHTAIbHBIX | IPAKTHYEC | OLIEHUBAH
pa3nenoB CTAaTUCTHYECKOW (PU3UKH, Kast us
c03/7aBaTh MOJIENIN TUTIOBBIX | MTOJATOTOBK | PEIICHUS
pohecCHOHATBHBIX 3a71a4 U a 3aj7a4,
WHTEPIPETHPOBATH MOJTyYEHHBIC IIKaja
pe3ylnbTaThl C  y4eTOM  TpaHUIl OIICHHMBAH
MIPUMEHUMOCTH MOJICIICH. Hs
Brnaners: MeTOaMH MCIIOJIB30BAHUS B JIOMAIITHET

1 YKasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C YTBEPXAeHHOoM PMN/,

2 YKa3sblaeTcA MHGOPMaLMA B COOTBETCTBUM C yTBEPXKAEHHOM P/,




npodecCHOHATBLHOM NEeSTEIbHOCTH 0 3a/1aHus
0a30BbIX 3HaHMN (yHIAaMEHTAIbHBIX
pa3fenoB  CTaTUCTHYECKOW  (PU3UKHU
JUIsL  CO3JaHMsI MOJENEeH  TUIOBBIX
po(hecCHOHATBHBIX 3ama4 u
MHTEPIIPETALUU MOJTy4YEHHBIX
pe3yJIbTaTOB €  y4€TOM  TpaHUIl
PUMEHUMOCTH MOJIeJIeH.
Onucanue mKan oleHUBaHUs
[ITkayia oieHMBaHUsI NPAKTUYECKON OATOTOBKH
Kpurepuu onieHuBaHus bassl
1. mpakTHyYecKOe 3a/laHue BHIMOJIHEHO B YCTAHOBJICHHBIN CPOK C UCIIOJIb30BAHUEM
pPEKOMEH 1Al TPero1aBaTes;
2. TIOKa3aH BBICOKWH YPOBCHH 3HAHHS M3yUYEHHOTO MaTepHaa 1o 3aJJaHHOU TeMe,
3. yMeHue riy0oKo aHAIM3UPOBATh MPoOIEeMy U JenaTh 0000IIar0IINe TPAKTHKO- 8-10
OpUEHTUPOBAHHBIEC BHIBOJIBI;
4. pabora BeIMOTHEHA 0€3 OMMOOK ¥ HEJOUSTOB HMITH JIOMYIIEHO He 00Jiee 0JTHOTO
HEeJ0YeTa.
1. mpakTUyecKoe 3a/1aHKe BHIMOJIHEHO B YCTAHOBJICHHBIN CPOK C UCTIOIB30BAHUEM
PEKOMEHIallui NTPEroAaBaTelis;
2. TOKa3aH XOPOIIMi ypOBEHb BiaJIeHUs M3YYECHHBIM MaTEpHUaJIOM IO 3aJaHHOMN
TEeMeE, 5-7
3. paboTa BBINOJHEHA MOJHOCTHIO, HO JIOMYIIEHO B HEWl:
a) "He Oosiee oHOM HErpyOO# OMIMOKH U OJHOTO HEIOUYETa
0) nnu He OoJee IBYX HEAOYETOB.
1. mpakTHyYeckoe 3aJaHue BBHIMIOJHCHO B YCTAHOBJICHHBIH CPOK C YaCTHYHBIM
HCIIOJIb30BaHUEM PEKOMEHIAINIA MPernojaBaTens; 2.4
2. TPOJEMOHCTPUPOBAHBI MUHUMAIBbHBIE 3HAHWA IO OCHOBHBIM TeMam
M3YYEHHOT0 MaTepuaa.
1. 4ucno omuOOK W HEJOYETOB MPEBOCXOJUT HOPMY, IPU KOTOPOH MOMKET OBITh
BBICTABIIEHA OIIEHKA «YJOBIETBOPUTEIBHOY» WU €CIIU MPABUIBHO BHITOTHEHO
MEHEE IIOJIOBUHEI 3aJJaHUS; 0-1
2. ecnu OOydYaromuiicss HEe MPUCTYMAN K BBIMOIHEHUIO 3aJaHUS WIH MPABHIBHO
BBITIOJIHWII HE OoJiee 10 mpo1eHTOB BCEX 3a/IaHMi.
[IIxana v KpUTEpPUU OLICHUBAHUS HAITMCAHUS JIOKJIA/1a
YPOBHU OIICHUBAHHUS Kputepuu onieHuBaHus Bbambt
Buvicokuii (omauuno) Ecmu crynent oro6pasun B noknazne 71-90% BeiOpanHO# 8-10
TEMBI.
Onmumanvuwiii (xopowo) | Eciu ctyaeHT otobpaszmi B 1oknazae 51-70% BeiOpaHHOM 5-7
TEMBI
Yoosenemsopumenvhwiii Ecmu crynent oro6pasun B noknazne 31-50% BeiOpanHO# 2-4
TEMBI
Heyooenemsopumenvnuiii | Ecnu ctynent orobpasun B nokiane 0-30% BrIOpaHHOM TeMbI 0-1




[Ilkana ¥ KpUTEPUU OLICHUBAHUS PEILICHUS 3a/1a4

YPpOBHU OLICHUBAHUS Kpurepuu onieHuBaHus banel
Buicoxuti (omauuno) Ecnu crynent pemnn 71-90% ot Beex 3anau 8-10
Onmumanvusii (xopowo) | Ecnu cryaent pemmuia 51-70% ot Bcex 3aga4 5-7
YooenemsopumenvHoiii Ecnu crynent pemnn 31-50% ot Beex 3anau 2-4
Heyooenemsopumenvuwiii | Ecnu ctynent perm 0-30% oT Bcex 3amad 0-1

[ITkana ¥ KpUTEPUU OLICHUBAHUS JOMAIIHUX padOT

YpOBHU OLICHUBAHUS Kpurepuu onieHuBaHus bael

Buicoxuti (omauuno) Ecnu crynent pemni 71-90% ot Beex nomamnux pador | 8-10

Onmumanvhuwii (xopowo) | Eciu crynent pemwn 51-70% o1 Bcex 1oMairaux padot 5-7
p Y p p

Yooenemeopumenvnwiii Ecnu crynent pemmun 31-50% ot Bcex joMariHux padot 2-4
p Y p p

Heyooenemseopumenvnwviu | Eciim crynent pemmin 0-30% ot Bcex JoMairaux padoT 0-1
34 p Y. p p

3. KonTpoJsibHbIE 3a7aHUs WA HUHBIE MaTepHayibl, HEOOXOJIWMBIC i OIEHKU 3HAHUH,
YMEHHI, HaBBIKOB U (WJM) ONbITa JCATEIBHOCTU, XapaKTepU3YIOIIMUX ATallbl
(hopMUpOBaHUS KOMIIETEHIIMH B MPOIECCE OCBOSHUSI 00pa30BaTEIbHOM MpOorpaMMBbl

Tekymunii KOHTPOJIb

OIIK-1. CnocobeH mpumeHsTh 0a30Bble 3HAHUS B 00JACTH (PU3MKO-MATEMATHUYECKUX U
(1K) ecTEeCTBEHHBIX HayK B cpepe cBoer mpodecCHOHANbHOM NS TEIbHOCTH.

3HaTh: OCHOBHBIC MOJIEIM 3aJad B paMKaxX JAUCIHHUIUIMHBI C YYETOM WX TpaHUI]
MIPUMEHUMOCTH.

3ananus, HeoOxomumble miisi oneHuBaHus chopmupoBanHoctd OIIK-1 Ha moporoBom
YpPOBHE

[lepeyeHb NpUMEPHBIX JOMAIIHUX 33JJaHUI N0 TUCLUIIIIMHE

1. Yactuia maccel m =1 JBWXeTcs B MNOoTeHHuane V(x)= x*—x*. Haiitu TOUKH
paBHOBecus cucTeMbI (p = X = 0) u ucciaenoBarb B (pa3oBbIX TPACKTOPHUIM B OKPECTHOCTH
3TUX Touek. M300pa3uth rpaduuecku noreHuran u pazoBble TPACKTOPUU CUCTEMBI.

2. J/IBe OIMHAKOBBIE YaCTHIIbI COBEPIIAIOT OJHOMEPHOE JBUKEHUE B «ALIUKE» JIINHON
L, ucrnipIThiBass aOCOJIIOTHO yHpPYyTHUE COyAapeHust APYyr ¢ APYroM U co creHkamu. Ilycts B
HayaJbHbII MOMEHT BPEMEHHM YacCTHLBI PACIOJIOKEHBI Y MPOTHUBOIIOJIOXHBIX CTEHOK, a
CKOpPOCTHM HX Vi W V, HalpaBle€Hbl HaBCTpedy Apyr apyry. HapucoBaTh ¢a3oByio
TPACKTOPHIO OJTHOM M3 YACTHIL JUISl HECKOJBKUX 3HaUCHHMH OTHOIEHUs vi/v; (1;2;3;...).

3. Jlng 4acTuibl ¢ Maccol m, ABUTAOIIENCs B KyOe ¢ peOpoM L, UCTIBITHIBAs yIIpyTHe
COyJapeHHs Ha CTEHKAX, HAUTH YUCJIO KBAHTOBO-MEXAHUYECKUX COCTOSIHUI C SHEPTUSMH,
MEHBIIUMU E, U CPaBHUTb €ro C COOTBETCTBYIOIIUM 00BEMOM (ha30BOTO MPOCTPAHCTBA.
[TokazaTh, 4TO MOCIEAHUN SABIAETCA aqUa0aTUYECKUM NHBAPUAHTOM, T.€. HE MEHSAETCS MpU



MEJUICHHOM PacCIIUpPEHUHN WU CKAaTUU KyOa.

4. KakoBa BEpOSITHOCTb TOTO, YTO MPHU CIyYAHOM WU3MEPEHUU MOJOKEHHS YaCTHIIbL,
COBEPUIAIOIIEH rapMOHUYECKUE KOJIEOaHUs 10 3aKOHY X = X('COS((®?), MOJI0KEHNE YACTHUILIBI
OK@XeTCs B MHTEpBale (x, x + dx)? Beruncmurs <x*>,

5. B kaxaom u3 Ny y3JI0B pelI€TK MOKET HaxoauThes aubo 0, mubo 1 arom. Ilycts N
aTOMOB CITy4ailHO pacrmpeieNieHsl 1o y3iaaMm. Haiitu yncio pacnonoxxkennit g(No, N) aroMoB
0 y3J1aM, BEPOSATHOCTb p(R, n) TOro, 4to B R y37ax pemeéTku aacopOupoBaHO /7 aTOMOB,
CpeaHee 3HaAaUYCHUE <n> U CpEIHEC 3HAUYCHUC <(An)2>, rae An =n—<n>. YOeIuThCs, YTO
npu n Masbix p(R, n) nepexoauT B pacnpezaenenue [lyaccona.

6. UacTuna, Haxonsmascs B MCXOJIHBIM MOMEHT B Hayaje KOOpAMHAT, IENAcT B
CJIEIYIOIMA MOMEHT CKayOK Ha €IUHUIly JMOO BIpaBo, JIUOO BJIEBO C OJMHAKOBOU
BEpOSITHOCThIO. OmNpenenuTh BEpOATHOCTh p,(/) TOro, 4ro uepe3 n IIaroB YacTUIA
OKa)XeTCs B TOUKE / ofHOMEpHOM peméTku. PaccMoTpeTs npeienbHbli citydaid 00JbIINX 7.
[Tonaras cpegHuil MHTEPBAI BPEMEHU MEXKIY CKaUKaMU PAaBHBIM fy, IEPENUCATh PE3YIbTaT
B BHJIE€ BEPOSITHOCTH MOMNAJaHMs YaCTULBI B TOYKY X uyepe3 Bpems f = nty. OOOOMMTH
pe3yibTaThl Ha ciiydad OnyKJaHusg MO JIBYMEPHOM KBaJpaTHOM M TpEXMEpPHOU
KyOMYeCcKOH peréTKam.

7. IlomnMepHas memno4dka COCTOMT M3 N DJIEMEHTOB JUIMHBI P, KaXKIbIM U3 KOTOPBIX
MOXET OBITh C OJUHAKOBOM BEPOSITHOCTBIO HANPABIICH BIIPABO WM BJIEBO, TaK YTO JBa
COCEJIHUX 3JIEMEHTA MPEACTABIAIOTCS OO0 Tak: ——, NHO0 Tak: «>. HaliTu BeposITHOCTH
TOT0, 4TO JJIMHA IMoJKMMepa (pacCTOSIHUE MO MPSIMOM OT XBOCTA MEPBOIO 3JEMEHTa JI0
BepIIMHBI N-T0 35IeMeHTa) paBHa [p. HaliTu cpeiHIoo JUIMHY MOoJIMMepa.

8. Ilycts g = CE™, tne C — koHcTanTa. HaiiTu 5HEpruio Kak QyHKIUIO TEMIIEPATYPBI.

9. Haittu sHTpOonuto cuctemMbl N TUHEUHBIX OCIUIUISITOPOB C YACTOTON , TEMIIEPATYPY
Kak (YHKIHIO SHEPTHH, a TaK)KE DHEPrUI0, DHTPONMUI0O W XUMHUYECKUH MOTEHIMAal Kak
¢byHkuio Temnepatypsl. HapricoBaTh COOTBETCTBYIOIINE TPApUKH.

10. bonpmias crarcymma cuctemMbl W3BecTHa Kak ¢yHkuuma 1, V, p. Haiitu
CPEAHIOI0 DHEPTHIO U CPEAHEE YUCIIO YACTHIL] B CUCTEME.

3aganusi, HeoOXoauMble IS oueHuBaHus cpopmupoBanHocTH OIIK-1 Ha mpoaBuHyTOM
YpOBHE

[Tepedens 3anay Jy1s pelIeHUs 3a4a4 N0 AUCUUATUIMHE
1. UeMy paBHO 4HuCIIO cTeneHel cBOOOIbI N HEB3aUMOICUCTBYIOIINX YaCTHIL?
a) N 0) 3N B)3(N-1)
2. Yemy paBHO 4HCIIO OOOOLIEHHBIX UMIYJIBCOB TBEPIOTO TeNa, COCTOAIETo u3 N
yacTuir?
a)3 0) 6 B) 3N
3. KakuM dYHCIIOM TEpPEMEHHBIX XapakTepHu3yeTcsl Todyka (Hha30BOro MPOCTPAHCTBA

cucTteMsl U3 N MUKpOYacTHL?
a) 2N 0) 3N B) 6N



4. Haiitu nnomaab, 0XBaTbIBAEMYIO (Pa30BOM TPAaeKTOPHUEH, B Cllydyae rapMOHUYECKOIO
OCLIAJUIATOPA MACCHI 71, KOJIEOIIOMIEToCs ¢ YaCTOTON @ U aMIUIUTYAON A.
a) romA? 0) ;mwmA? B) ma’mA?
5. YUemy paBHa MJIOIIAIh MEXIY COCETHUMH (pa30BBIMH TPACKTOPUSMU TMPH JBHKEHUU
YaCTHUI[bl MACChI /71 B TOTEHIIMAIBHOM SILIUKE CO CTOPOHOU a?

a) mh 0)h B) mhl/a
6. Uemy paBeH 00beM ¢a30Bo sueiiku 1uist 12-mepHoro (Ga3zoBoro mpocTpaHcTBa’?
a)h 6) h° B) h'2

7. UIeMy PaBHO YHCJIIO COCTOSIHUU CHUCTCMBI, COCTOHHIGﬁ N3 JIBYX HC3aBUCHUMbIX
IMoACHCTCM C YU CIIaMH coctosiHu @ n O, COOTBETCTBEHHO?

a) @) + @, 6) @D, B) (D) + @)
8. KaK 3aBUCUT KBaIIpaTI/ILIHa}I (I)JIYKTyaHI/IH OT 4YHCJIa 4HaCTHULl CUCTEMBI NI7
a)~N 0)~N? B) ~ NS

YMeTh: rpaMOTHO HCHOJb30BaTh B MPO(ECCHOHATBHOM AESITENbHOCTH 0a30BbIE 3HAHMS
(GyHIaMEHTaIbHBIX PAa3[eyiOB CTATUCTUYECKOW (DU3HUKH, CO37aBaTh MOJENIN THUIIOBBIX
MpO(ECCHOHANIBHBIX 3aJa4 ¥ WHTEPIPETUPOBATH IOJIYYEHHBIE PE3YJIbTAThl C YYETOM
IPaHUL TPUMEHUMOCTH MOJIEIIEH.

3amganusi, HeoOXxoaumble Mg oueHuBaHus chopmupoBanHoctu OIIK-1 Ha moporoBom
YPOBHE

[Tepeuens 3anay 11 pelIeHHs 3a4a4 N0 AUCUUTUIMHE
1. Kak 3aBucHuT oTHOCUTENbHAS (DIYKTyalUsi OT YUCIIa YaCTHUIl CUCTEMBbI N?
a)~N 6)~N-S B)~ NS
2. Kak cBsizaHa SHTpONMsI CUCTEMBI S CO CTaTUCTUYECKMMM Becamu mnojacucrem Ad;,
BXOJIAIINX B CUCTEMY?

>ilnAd;

a) S =Y, InAd; 0) S =[I;InAd; B) S = m

3. UeMy paBHO CpeaHEE PACCTOSTHUE MEXKTY YPOBHSIMH MOJACHUCTEMBI?
a) e=5E) 0) 4EeS®) B) AEe~5(®)

4. Kak 3aBucuT (yHKIUS paclpeielieHus OT Temmeparypsl 71 B ciydae
MUKPOKAHOHWYECKOIO pacnpeeaeHus?
a)~T 0) ~exp(-T) B) HE 3aBUCUT OT '
5. Kak 3aBucHuT (QyHKUHUS pacnpefesneHust oT 3Heprun E u temmnepatypbl 1 B ciiydae
pacnpenenenus ['n66ca?
a) ~exp(—E/ ksgT) 0) ~exp(E/ ksT) B) ~exp(—ksT/E)
6. Kak 3aBucut QyHkius pacnpenesieHus c(v) oT aOCOTIOTHOTO 3HAUYCHHSI CKOPOCTH U B
cinydae pactpenenenusa Makcsemwia? (7 — temneparypa, ny — Macca MOJIEKYJIbI)
a) c(v) ~ exp(-mot?/ 2ksT) 0) c(v) ~ vexp(-mot?/2ksT)
B) c(v) ~ U exp(-moV’/ 2kgT)



7. Uemy paBHO cpelHEe 3HAaUEHHE KMHETUUECKON SHEPIuu MOCTYATENbHOIO IBUKEHUS
MOJIEKYJIBI JJIS1 CUCTEMBI, COCTOSAIEH U3 N MOJIEKy1, TpU TeMueparype 17

a) 3 kgT /2 0) 3N kgT /2 B) kgl /2
8. B cratuctuke bo3ze — DUHNITENHA XUMAYECKUN ITOTEHIIAAI
a) OoJbllIE HYJIA 0) MeHbIIIe HYJIA B) PaBEH HYIIIO

3ananusi, HeoOXoauMble sl oneHuBaHus copmupoBanHoctu OIIK-1 Ha mpoaBunyTOM
ypOBHE

ITepedeHb TeM JOKIIAI0B MO TUCIUTLINHE

bo3e — DHHIITEHOBCKAsA KOHACHCAIIHA.

CwmelianHble COCTOSIHUS M MaTpUIIA INIOTHOCTH.
[Tapamarnerusm [laynu n nnamaraerusm Jlanaay.

PacTBOpBI CUITBHBIX 3JIEKTPOJIUTOB.

TemoéMKOCTh BEIPOKIAECHHOTO JIEKTPOHHOTO rasa.
TemmoéMKOCTh TBEPIBIX TEI MTPU HU3KUX TEMIEpATypax.
BupuanbHoe paznokeHne TEPMOAUHAMUYECKUX MTOTECHIIUATIOB.
TepMonHAMHKA KIACCHYECKOW TIA3MBI.

i A e

Brnaners: MeromamMu HCHOJIb30BaHUS B MPO(ECCHOHAIBHOM MESITEIBHOCTH 0a30BBIX
3HaHUN (DYHIAMEHTAIBHBIX Pa3/leNIOB CTAaTUCTHUYECCKON (DM3UKHM I CO3JaHUsl Mojelei
TUMOBBIX TPOGECCHOHANBHBIX 3aJlad W HWHTEPIPETAlUA TOJYYCHHBIX PE3YyJIbTaTOB C
Y4€TOM TpaHUI] TPUMEHUMOCTH MOJIEIIEH.

3ananus, Heobxoaumbie i onleHuBaHus copmupoBanHocTu OIIK-1 Ha mpoaBuHyTOM
YpPOBHE

Ilepeuens 3anaHni 11 TPAKTUYECKOM MTOATOTOBKHU

1. Onucatb COOTHOILIEHHWE MEXKAY MPOU3BOAHBIMH TEPMOJMHAMUYECKHUMH BEJIMYMHAMMU.
[Tonsitue makpocuctemsl. CrathucTuueckoe pacnpeneneHue. CraTucTuyeckas He3aBU-
cuMocTb. Cratuctudeckas martpuna. Temmeparypa. MakpOCKONIMYECKOE IBUKEHUE.
Anunabatuueckuit nporecc. JlaBnenune. Pabora u xonuuectBo termia. TennoBas QyHK-
uus. CBoOoAHast PHEPrus U TEPMOJAMHAMHYECKUN MOTeHIHan. COOTHOIIECHUS MEXIy
IIPOU3BOJAHBIMUA TEPMOJMHAMUYECKHUX BEIUYMH. TepMOoauHaMUYeECcKas LIKajga TeMIepa-
TYP.

2. Bvruucauth 066EM (pazoBOro mpocTpaHCcTBa A 3a7aHHON cucTemMbl. OO00IIEHHBIE KO-
opauHatel. Pa3oBeiil 00beM. KBazuknaccuyeckoe npubdmmxenne. OryKTyanuu.

3. Ompenenutb poyib dHEPTUM Kak WHTErpaia aABvxkeHUs. CTaTUCTUYECKHA aHCamOIb.
CranuoHapHOe TE€UYEHHME «ra3a» B 2s-MepHOM (a3oBoM mpocTpaHcTBe. Teopema Jlu-
yBUJUIsL. POJIb SHEPTUU B CTATUCTUYECKOUN (PUBHKE.

4. IlpoBecTu aHanM3 ATANOB BBIBOJIA 3aKOHA BO3pacTaHUs 3HTponuu. PacnpeneneHue Be-



10.

11.

12.

positHOCcTel 1o sHepruu. KBantoBeie cocTosiHuda. Cratuctuuyeckuii Bec. CBA3b CTaTH-
CTUYECKOr0 Beca co cpeaHei sHeprueid. CBA3b SHTPONHUHU CO CTaTUCTUYECKUM BECOM.
Csi3p 3HTpONHHU ¢ PyHKLIMEH pacrpenencHus. 3aKoH BO3pacTaHusl SHTPOIHH U ero (hu-
3U4ECKasi UHTEPIPETALHUS.

Omnwucarp 3Tamnbl BHIBOJA TEPMOJAUHAMUYECKOTO COOTHOIICHUS U3 pactipenencHus ['ub-
0ca. MukpokaHoHnueckoe pacnpenaeinenue. Kanonnueckoe pacnpenenenue. Pacnpene-
nenue Makcemna. CBoOoHas sHeprus B pacnpenenenun ['m66ca. Temmeparypa, e€
cBOICTBa. BbIBOA TepMOAMHAMUYECKUX COOTHOIIIEHUHN U3 pactpeaenenus ['udoca.
[IpoBeputh pacnpeneneHue boiblMaHa B MOJIEKYJISIPHOW IHHAMuKe. PacrpeneneHue
bonbiimana. Pactipenenenue bosbiiMana B Kiiaccuueckor ctaTUCTUKe. HepaBHOBECHBIN
ujeanbHbIi ra3. CBoOOHAS SHEPTUs O00JIBIIMAHOBCKOTO MJICAJILHOTO Ta3a. Y paBHEHUE
COCTOSIHUSI MJICANIBHOTO Ta3a. PacmpeneneHue cpegHed SHEPruu HUICAIBHOrO Ta3a Io
CTENEeHsIM CBOOOIbI. BHYTpeHHsIs sHEpTHsL.

OnpenenuTs 3aBUCUMOCTh (DYHKIIMU paclpeiesieHusl OT YUCIA YaCcTULl. 3aBUCHUMOCTb
TEPMOJIMHAMHYECKOT0 OTEHIIMAJIa OT YUCJIa YacTull U 3Heprun. Pacnpenenenue ['u60-
ca C IIEpEMEHHBIM 4YUCIOM 4dacThll. CTaTUCTUYECKass CyMMa M CTaTUCTUYECKUM WMHTE-
rpa.

[IpoBeputh npunnmn Ilaynmn B monenn aroma. OCHOBHBIE MOJIOKEHUS KBAHTOBOW CTa-
TUCTUKHU. BBIUMCIEHHE CTAaTUCTHYECKOW CYMMBbI MAKpPOCHUCTEMBI B KBAHTOBOW CTaTH-
ctuke. Pacnpenenenune I'mb6ca ¢ mepeMEeHHBIM YHMCIOM YacTUl (KBAaHTOBBIM Ciyvai).
[Tpunnun [1aynu. Ero npumeHeHne B KBAaHTOBOW CTaTUCTHUKE.

N3mepute sHepruro @epmu no teroéMkoctu. Pacnpenenenune depmu. Pacnipenene-
Hue bosze. HepaBHoBecHbie depmu- u bo3ze-raspl. BIpOXKIACHHBIN 3JEKTPOHHBIN Ta3.
TermoéMKOCTh BBIPOXKAEHHOIO JJIEKTPOHHOTO Ta3a. PEensTUBUCTCKHUM BBIPOXKICHHBIN
AJIEKTPOHHBIN Ta3.

Onpenenuts TeMIiepaTypy no cnektpy uznyudenus. @epmu- u bosze-raspl smemeHTap-
HbIX yacTul. BeipoxnaennHslii boze-ra3z. UépHoe uzmydenue. TepMOanHaMUYECKHUE Be-
nu4yuHbl 4y€pHOro n3nydenus. ®opmyna [Inanka. ®opmyna Panes-/xunca.

Boruncnuth BUpHalibHbIN KOG ()UIIMEHT KBAaHTOMEXaHMYECKUM ITyTeM. M neanbHblii ras.
OTKIJIOHEHME Ta30B OT UAcaIbHOCTU. [10JIHOCTBIO HOHM3MPOBAaHHBIN Ta3. MeTo Koppe-
JSUMOHHBIX PyHKIMM. KBaHTOBOMEXaHMYECKOE BHIUUCICHUE BUPUAIBHOTO KO3 DUIIH-
€HTa. BBIPOXKIECHHBIN «ITOYTH UACATbHBIID bo3e-ra3. BhIpOKICHHBIN «IIOYTH UACATb-
HbII» Pepmu-ras.

Onpenenuts QIIyKTyallud OCHOBHBIX TEPMOJMHAMUYECKUX BETUYMH CUCTEMBI. Pacmpe-
nenenue ['aycca. @nykTyanuyu OCHOBHBIX TEPMOJMHAMUYECKUX BEIWYMH. DIyKTyaluu
B uneanbHoM raze. ®opmyina [lyaccona. @nykryaruu B pactBopax. Koppensiust diayk-
Tyaruil. OnykTyanuu B KpuTHUeckoil Touke. Koppemnsiusa diaykTyanuii B UIeaTbHOM
raze. Koppensius mykryaruit BO BpeMEeHH.

[IpomexxyTouHas arrecTauus



OIIK-1. CnocobGeH mpumeHsATh 0a30BbIe 3HAHHS B 00JacTH (PU3UKO-MATEMATHUYECKUX U
(W) eCcTECTBEHHBIX HAayK B chepe cBoel mpodecCHOHAEHOM NESITEIIBHOCTH.

3HaTh: OCHOBHBIE MOJIETM 3aJad B paMKaxX AUCHUIUIMHBI C YYE€TOM UX TPaHUI]
MIPUMEHUMOCTH.

YMeTh: TPaMOTHO HCIIOJIB30BaTh B MPO(ECCHOHATLHON NEATEIbHOCTH 0a30BbIE 3HAHUS
byHIAMEHTAIBHBIX PA3/ICIOB CTATUCTUYECKON (U3HMKH, CO3MaBaTh MOJEITH THUIIOBBIX
npodeCCUOHANIBHBIX 3a7a4 W HMHTEPNPETUPOBATH IOJIYUYCHHBIC PE3yJIbTaThl C YYETOM
rpaHull IPUMEHUMOCTH MOJICJICH.

Brnaners: MeTomaMu HCHOJIB30BaHHMS B MPO(ECCHOHAIBHOM JCATEILHOCTH 0a30BBIX
3HaHUN (DYHIAMEHTAIBHBIX Pa3/IeNIOB CTAaTUCTHUUECKON (DM3UKM I CO3JaHUsl Mojelein
TUMOBBIX MPOGECCHOHANIBHBIX 3aJlad W HWHTEPIIPETAllUM TOJYYCHHBIX PEe3yJIbTaTOB C
y4€TOM IpaHUl] IPUMEHUMOCTH MOJIEIIEH.

3ananusi, HeoOXoauMble 175 onleHuBaHus chopmupoBanHocty OINK-1
Ilepeuenb BOpOCOB 7151 DK3aMEHa

1. Makpocuctempl. CTaTUCTUYECKHA W TEPMOAMHAMUYECKUN CIOCOOBI OINHUCAHMS
MAaKpPOCHUCTEMBI.

2. TepMmoanHaMuuecKue mapaMeTpbl. PABHOBECHBIE 1 HEPABHOBECHBIE CUCTEMBI.

3. da3zoBoe npocTpaHcTBO. KBazukiaccuueckoe mpuoImKeHue.

4. HopMmupoBka u cpenHre 3Ha4eHHs B CTAaTUCTUUECKON (u3uke. DyKTyaru.

3. Teopema JInyBuiis.

6. DHTponus, €€ CTaAaTUCTUYECKUN CMBICII.

7. 3aKOH BO3pacTaHMsI SHTPOIUU U €ro (pu3nuecKas UHTEpIpeTarysl.

8. Pacnpenenenne I'nb0ca.

9 Pacnipenenenne MakcBesuia kak ciaeACTBUE pacnpesenenus [ nooca.

10.  Pacnpenenenue bonbimana.

11. Pacnpenenenue 'nb6ca c nepeMEeHHBIM YUCIOM YacTHI] (KIACCHYECKUH ClTyydaif).
12.  Cratuctuyeckas CyMMa U CTATUCTUYECKU MHTETPAJL.

13.  OcHOBHBIE NOJI0KEHUSI KBAHTOBOW CTATHCTUKH.

14.  Pacnpenenenue 'nb6ca c nepeMEeHHBIM YUCIIOM YacTHIL] (KBAHTOBBIN CITydaid).
15.  IIpmnumn Ilaymm. Ero npumeHneHne B KBaHTOBOM CTaTUCTHKE.

16. Pacnpenenenne depmu.

17. Pacnpenenenne bose.

18. YépHoe uznyuenue. @opmyina [lnanka. Popmyna Panes-/xxunca

19. 3akon Kupxroda.

20. BpIBOA TEPMOAMHAMHYECKUX COOTHOIIEHUH U3 pacnpenenenus [ mdoca.

4. MeTtonuueckue MaTepuasbl, ONPeAeISIIoIIe MPOLeAYpPhl OLICHUBAHUS 3HAHUW, YMEHUH,
HaBBIKOB M (WJM) OMNbITa JACATEIBHOCTH, XapaKTEPU3YIOIIMX ATalbl (OPMHUPOBAHUS
KOMIICTEHIIUI



TpeboBanus k 3auety

ConocTaBUMOCTh PEUTHHIOBBIX MMOKa3aTeIeil CTyJIEHTa M0 Pa3HbIM AUCIUIUIMHAM
u balnbHO-pEHTUHIOBON CUCTEMBI OILICHKH YCIEBAEMOCTH CTYJIEHTOB OO0ECIIeUMBAETCS
OPUHATH-EM €IUHOTO MEXaHW3Ma OLIEHKH 3HAHUM CTYJIEHTOB, BBIPAXKEHHOTO B Oaax,
cormacHo koto-pomy 100 6amgoB — 3TO TMOJHOE YCBOGHHWE 3HAHUN MO Yy4eOHOM
JAUCIUILTAHE, COOTBETCTBYIOIIEEe TPEOOBAHUSAM YUEOHOH MPOTrpaMMBbl.

MakcumalbHbI pe3yibTaT, KOTOPBIM MOMKET OBbITh JOCTUTHYT CTYJIEHTOM IIO
KaxJioMy 13 biokoB peliTuHroBoi ornenku — 100 6anos.

[IIxana coOOTBETCTBUS PEUTUHTOBBIX OLIEHOK MATUOATUIBHBIM OIICHKAM:

100 — 81 OamnoB — «otauuHo» (5); 80 — 61 OamnoB — «xopomo» (4); 60 — 41
0aIIOB — «y10BJIEe-TBOpUTEIBHOY (3); 10 40 0amioB — «HEYIOBIETBOPUTEIHHOY.

B 3a4€THO-3K3aMEHAllMOHHYIO BEAOMOCTh M 3a4E€THYI0 KHHXKKY BBICTABIISFOTCS
OLICHKH MO MATHOAJIBHON IIKAJIE U PEUTHHIOBbIE OLIEHKH B OaJliax.

[Ipn monyyeHWH CTYJIEHTOM Ha 35K3aMEHE HEYIOBJIETBOPUTEIBHON OLIEHKU B
BEJIOMOCTb BBICTABJISICTCSI pEUTUHTOBAs OlleHKa B Oautax (<40 6aioB), COOTBETCTBYIOIIAs
(hakTUYECKUM 3HAHUSM (OTBETY) CTYy/ICHTA.

Kpurepun ouieHKM 3HAaHUM CTYIEHTOB B pAMKax Ka)KIO0W y4yeOHOW NHUCLMILIMHBI
WM TPYII JMCUUILIMH BbIPAOATHIBAIOTCS MPENOAABATENSIMU COTJIACOBAHHO Ha Kadeapax
VYHuBepcurTera ucxos U3 TpeOOBaHU 00pa30BaTEIbHBIX CTAHAAPTOB.

[IIxama onenuBanus dK3aMeHa

YPOBHHU OLICHUBAHHUS Kpurepuu onieHuBaHus bael

Buvicokuu [lonupie w  TOuHBIE  OTBEeTHI Ha  JABa  Bompoca | 21-30
9K3aMEHALIMOHHOTO ounera. CobosHoe BJIaJICHUE
OCHOBHBIMH TEPMHHAMU u MOHSTUAMHU Kypca;

MOCJIEIOBATEIBbHOE U JOTUYHOE U3JI0KEHHUE MaTepuala Kypca;
3aKOHYCHHBIE BBIBOJIBI M OOOOIIEHUS IO TEME BOIPOCOB;
MCYEPNBIBAKOIIME OTBETHI HA BOIIPOCHI IPH C/laye IK3aMeHa.

Onmumanvuwiii [lonupie ®  TOuHBIE  OTBETHI Ha JABa  Bompoca | 14-20
HK3aMEHAIlMOHHOTO OuiieTa. 3HaHUWE OCHOBHBIX TEPMHUHOB U
MOHATHH Kypca; IOCIe0BaTeIbHOE H3JIOKEHNE MaTephaia
Kypca; yMeHue (hopMyJIupoBaTh HEKOTOpble 00OOLIEHHS IO
TeMe BOIPOCOB; JOCTATOYHO IMOJIHBIE OTBETH HA BOIPOCHI TIPH
c/laye HK3aMeHa.

Yooenemsopumenvnoiii [lomuelidi ®W  TOYHBIM  OTBET HA  OAMH  Bompoc | 8-13
HK3aMEHAIIMOHHOTO OwiieTa. Y JIOBIETBOPUTEIBHOE 3HAHUE
OCHOBHBIX TEPMHHOB M TIOHATUN Kypca; y/IOBIETBOPUTEIBHOE
3HAHUE U BIIAJICHUE METOAAMH U CPEACTBAMH PELIEHUS 33/1a4;
HEJIOCTaTOYHO IIOCJIEIOBATENIBHOE HU3JIOKEHHE Marepuasia
Kypca; yMeHHE (OpMYJIHpOBAaTh OTAEIbHBIE BBIBOJBI U
0000111eHHS IO TEME BOIIPOCOB.

Heyooenemeopumenvueiii | [lonHplii ¥ TOYHBIM  oTBET Ha  oauH  Bompoc | 0-7
HK3aMEHAIIMOHHOT 0 Ouiiera 1 MeHee.




HTorosas mikana BEICTaBJICHUS OLCHKH I10 JUCHUIIINHC.

KonnuectBo 6amioB

OrueHka 1o TpaJAuIMOHHOM IIKaje

81-100 3adreHo
61-80 3auTeHo
41-60 3auTeHo
0-40 He 3aureno
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