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1. IJTAHUPYEMBIE PE3YJIBTATBI OB YUEHUSI
1.1. lean 1 3axa4y JUCHUILIHHBI

Hean aucuuminabl «Ctatucrnyeckass GuU3nKa»: 03HAKOMIICHUE CTYJIEHTOB C KOHLIEIITY-
QJIBHBIMU OCHOBaMM JUCHMIUIMHBI «CTaTucTHuecKas (GU3MKa» KaK COBPEMEHHOM KOMIUIEKCHOM
byHgamMeHTanbHOW HayKH; (pOpMHUpOBaHHE E€CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS HA OCHOBE
3HaHUSI 0COOEHHOCTEH, OCHOBHBIX NPHHLMIIOB U 3aKOHOMEpHOCTEN pa3BuTHs BceneHnHoli; uH-
TEJUIEKTYaJIbHOE DPAa3BUTUE CTYJEHTOB 4YEPE3 CUCTEMY KIACCHYECKUX M COBPEMEHHBIX €CTE-
CTBEHHOHAYYHBIX KOHLEIIUH.

3agayM AMCUUILUIMHBI. 03HAKOMUTH CTYJEHTOB C OCHOBHBIMH IpOOJIeMaMu, 3aKOHOMEPHO-
CTSIMM, UCTOPUEH M TEHJICHIMSIMHU PA3BUTHUS CTATUCTUUECKONW (PU3UKHU, B KOTOPBIX PACKPBIBAIOT-
cs (yHIAMEHTAIbHbIE HAaydyHBIE MPOOJIEMBl COBPEMEHHON HAyKW; C(OPMHPOBATH MMOHUMAaHHUE
IIPUHIUIIOB IIPEEMCTBEHHOCTH, COOTBETCTBUS U HENPEPBIBHOCTH B HU3YyYECHHUH IIPUPOABI; NATh
NPEICTaBICHUE O PEBOJIONUAX B (PU3MKE M CMEHE HAayYHBIX MHPOBO33PEHHMH KaK KITFOUEBBIX
JTanax pa3BUTHS €CTECTBO3HAHMS;, C(OPMHPOBATH MMOHMMAHUE CYIIHOCTH (DyHIaMEHTaJIbHBIX
3aKOHOB TIPUPOJIBI, OTPEASISIOMUX O0JIMK COBPEMEHHOTO €CTECTBO3HAHUS, K KOTOPBIM CBOJIUT-
Cs1 MHOXKECTBO 3aKOHOB (DM3UKHU; CPOPMHUPOBATH 3HAHMSI, HEOOXOAUMBIE JJIS U3YUEHHS CMEXKHBIX
JUCLUIUIMH; PACIIUPUTh KPYro3op, cpOopMUpOBaTh HAYYHOE MBILIUIEHHE U HAYYHOE MHUPOBO3-
3pEeHHE, OCHOBAHHOE HA CUHTE3€ €CTCCTBEHHOHAYYHBIX U I'YMAaHUTAPHBIX KOHLEIIIUN.

1.2. Il.ianupyemblie pe3yJibTaThl 00y4eHUs
B pesynbpTaTe ocBOCHMS TaHHOW TUCHUILIIUHBI Y 00Yy4arOMIUXCst POPMUPYIOTCS CIEAYIO-
1€ KOMIIETEHIINH:
OIIK-1. Criocoben mpuMeHsITh 6a30BbIe 3HaHKS B 00JIACTH (PU3MKO-MaTEMaTUIECKUX U (MJIN) ecTe-
CTBEHHBIX HayK B cpepe cBoel MpodhecCHOHATBHOM e TEHHOCTY,

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

JucuuruinHa BXOJUT B Moayib «Teoperndeckas ¢pusuka» oOs3aTenbHOM yactu bioka 1
«IucunnuHbl (MOAYNIN)» U ABISETCS 005A3aTE€IbHON Ul U3YUECHHUS.

OcCHOBY JUIsl M3y4YeHHUsl JUCLUIUIMHBI COCTaBIsIET Mporpamma 1o odimemy Kypcy (U3MKH,
paznenam teopernyeckoil ¢pusuku: «Teopernyeckas MexaHuka», «MexaHHMKa CIUIOIIHBIX CPEI»,
«QneKkTpoauHaMuKay, «KBanTtoas Teopus», «©U3nka KOHIEHCUPOBAHHOIO COCTOSTHUS».

3HaHUE COBPEMEHHBIX (DyHIaMEHTAIbHBIX HAYYHBIX MOJOKEHUI €CTECTBO3HAHMUSI, €TO MU-
POBO33PEHUECKUX M METO/I0JIOTHYECKUX BBIBOJOB SIBISETCS HEOOXOAMMBIM 3JIEMEHTOM IOATrO-
TOBKH CIIEIHAJINCTOB B JIFOOON 00JIaCTH IEATEIbHOCTH.

3HAHMS U HABBIKM, IOJYyYEHHBIE NPU M3YYEHUHU TUCLUIUIMHBI, JaayT BO3MOXKHOCTbH CTY-
J€HTaM OCBauBaTh TaKHe AMCLUUILIMHBI y4eOHOTo IjiaHa, kak «Pu3nyeckas KuHeTHKa» U «Bae-
JIeHue B GU3UKY MAaKPOMOJIEKYJI U ITOJTMMEPOBY, Ha KaYeCTBEHHO O0Jiee BBICOKOM YPOBHE.

3. ObbEM 1 COAEP)KAHME JUCHUIIJIMHBI
3.1. O0BbEéM TUCHUIITTUHBI

IToxa3atenb 00bEMa AUCHMIIIMHBI Ounas ¢opma o0yueHus
OO0BEM TUCIMITIIMHBI B 3a4€THBIX €MHUIIAX 3
O0BEM QUCIUIUIAHEI B 4acax 108
KonraktHas pabora: 66,3
Jlexmun 32
[TpakTrueckue 3aHATUS 32
U3 HUX, B pOpME NPAaKTUUYECKOM MOATOTOBKH 32
KoHTakTHBIE Yachl Ha MPOMEKYTOUYHYIO aTTECTa- 2,3
IIUIO:
DK3amMeH 0,3




[Ipeapk3ameHanmoHHasi KOHCYJIbTAIIHS

2

CamocrosTenbHas pabora

32

KonTposb

9,7

DopMoil TPOMEKYTOUHON aTTECTAIlMU SIBJISIETCS DK3aMEH B 7 CEMECTpeE.

3.2. Conep:kaHue TUCUHMIINHBI

HanmenoBanmue pa3nesioB (TeM)
TUCHUILUIAHBI ¢ KPATKUM COJIePKaHNEM

KoaundecTBo yacoB

Jlekuuu

IIpakTHyeckue 3aHATHS

Oo0uiee U3 HUX, B popme
KO0JI-BO NPaKTHYEeCKOM
MOJITOTOBKH

Tema 1. Benenne. Makpocucrembl. CTaTucruye-
CKHMH U TepMOAUHAMMYECKHH CIMOCOObI ONMHCAHUSA
MakKpocucTeMbl. PaBHOBeCHbIe M HepPaBHOBECHbBIE
CHCTEMBI

[Tonsitue makpocucteMbl. CTaTUCTUYECKOE pacmpeie-
nenue. CraTucThueckas He3aBuCHMOCTh. CTaTUCTU-
yeckas marpuna. Temneparypa. MakpocKonmuieckoe
JIBIDKEHUE. AnadaTudeckuil mpoiecc. [laBienue.
Pabora u xonnyectBo Teruia. TemnoBast QyHKIHS.
CBo0Oo1Has SHEPTHs U TEPMOAMHAMUYECKUN TOTEH-
uuan. COOTHOIIEHUSI MEXAY TPOU3BOAHBIMHU TEPMO-
JTUHAMHUYECKUX BeMW4YuH. TepMoauHaMuyecKas mKaa
TEeMIIepaTyp

Tema 2. ®a3oBoe npocTpancTBo. KBazukiaccuue-
CKOe MPUOJIMKeHne

O600meénnbie KoopauHaThl. PazoBbiii 00beM. KBa-
3UKJIacCUYecKoe Mpubnmxenne. OIykTyanuu

Tema 3. Teopema JInmysunias. Poas 3neprum B cra-
THCTHYECKOH pusuke

Cratuctuueckuil ancam6sb. CTallmoOHapHOE TeUEHUE
«raza» B 25-Mep-HOM (a30BOM mpocTpaHcTBe. Teope-
ma JlnyBuns. Ponb sHepruu B cratuctuyecko Gpu-
3HMKe

Tema 4. IuTpONNS, €€ CTATUCTUYECKUI CMBICI
Pacnipenenenue BeposiTHocTeN mo 3Hepruu. KBanrto-
Bble cocTosHUA. Crarnctudeckuil Bec. CBs3b cTaTH-
CTUYECKOTO Beca CO cpenHeit sHeprueil. CBa3b SHTPO-
MM CO CTAaTUCTHYECKUM BecoM. CBsI3p DHTPONMH C
dbyHKIMeN pacrpeneneHus. 3aKOH BO3pacTaHUS SH-
TPOIIUU U ero Qu3ndecKasi HHTepIpeTanus

Tema 5. Pacnpenesienne I'uooca. Temneparypa, eé
CBOMCTBA

MukpokaHoHHYECKOe pacnpeaeneHue. Kanonnueckoe
pacnpenenenue. Pacnpenenenne Makcsenna. CBo-
OonHas sHeprus B pacnpeaenenun ['m66ca. Temmepa-
Typa, €€ CBOWCTBA. BBIBOA TEPMOIUHAMUYECKHUX CO-
OTHOIIICHUH U3 pactipeaesnenus [ nooca




Tema 6. Yci10BUSI pABHOBECHSI MAKPOCHCTEMbI BO
BHewHeM noJe. UneansHbiii ras. Pacnpeneinenue
Bboabnmana

Pacnpenenenue bonbimana. Pacnpenenenune bombii-
MaHa B KJIACCMYECKOW cTaTuCTHKEe. HepaBHOBECHBIN
uaeanbHblil ra3. CBoOomgHast SHEpPrust OOJBIIMAHOB-
CKOr0 HJEaJbHOr0 raza. YpaBHEHHE COCTOSIHUS H]le-
aJbHOTO Ta3a. PacnpenenieHue cpeaHeil sHEpruu uie-
aJBHOTO Ta3a IO CTENeHsM CcBOOObl. BHyTpeHHss
SHEPTHUS.

Tema 7. Pacnpenesienue I'mo60ca ¢ mepeMeHHbIM
YHMCJI0M YacTull (KJIAacCHYeCKuil ciyyaii). 3aBucu-
MOCTh TEPMOAUHAMHMYECKUX BEJIHYHUH OT YHMCJIA
4acTuIl

3aBUCUMOCTh (DYHKIIMH paclpe/esieHus OT Yhclia ya-
CTHUIl. 3aBUCUMOCTHh TEPMOJAMHAMUYECKOTO MOTCHIU-
aja OT 4YMcCJia YaCcTUll ¥ 3Hepruu. Pacnipenenenue
['u66ca ¢ mepeMeHHBIM YuciioM yacTull. CtaTucTuye-
CKasi CYMMa U CTaTUCTUYECKHI UHTErpal

Tema 8. OcHOBHBIE I0JIOKEHUSI KBAHTOBOM CTaTH-
cruku. [Ipunnun Haynau

OCHOBHBIC IT0JI0KEHHST KBAHTOBOM CTATHCTUKU. BEI-
YUCJIEHHE CTATUCTUYECKOW CYMMBbI MAKPOCUCTEMBI B
KBaHTOBOM craructuke. Pactipenenenue ['m60ca ¢ me-
PEMEHHBIM YHUCIIOM YacTHII (KBAaHTOBBIH ciyyail).
ITpunnun [Taynu. Ero npuMeHeHne B KBaHTOBOM CTa-
THCTHKE

Tema 9. Pacnpenenenue ®epmu. BoiposkaeHHbIH
3JIEKTPOHHBIN ra3. Pacnpeaenenune bose
Pacnpenenenne ®@epmu. Pactipenenenue bose.
HepaBHoBecHble @epmu- 1 bo3ze-rassl. BeipoxkaeH-
HBIN 3JIEKTPOHHBIN ra3. Termno€éMKOCTb BEIPOKIECHHO-
r'0 DJIEKTPOHHOTO Ta3a. PelATUBUCTCKUM BBIPOXKICH-
HBII 3JICKTPOHHBIN ra3

Tema 10. YépHoe nznydenue. @®opmyJia Ilnanka.
®opmy.aa Panes —/[:kunca

®epmu- u bo3e-rassl 3€eMEHTapHBIX YacTULl. BbIpoxk-
neHHblii bose-ras. Yépnoe uznyyenue. TepmoauHa-
MHUYECKHE BEJIMUYMHBI YEPHOTO n3nydeHus. Gopmyna
IInanka. @opmyna Panes-/xuHca

Tema 11. Teopusi ngeaabHbBIX U HeUAEATbHBIX CH-
cTeM

WneanpHpli Ta3. OTKIOHEHHE Ta30B OT UACaIbHOCTH.
[TonHOCTHIO MOHU3UPOBAHHBIN Ta3. MeTo1 Koppensi-
IMOHHBIX (pyHKIMH. KBaHTOBOMEXaHNYECKOE BBIUKC-
JIeHUEe BUpHAILHOTO KodddunreHTa. Beiposk 1eHHBIN
«OYTH UAcANbHBIN» bo3e-ra3. BeIpoKIEHHBIN «110-
YTHU UJICATbHBIIN DepMu-ra3




Tema 12. Teopust paykryaumid

Pacnpenenenue ['aycca. @nykTyanuu OCHOBHBIX TEp-
MOJIMHAMUYeCKUX Benu4nH. DIIyKTyalluu B Uaeab-

HoM raze. ®opmymna [lyaccona. dnykTyaruu B pac- 3 3 3
TBOpax. Koppemsmus dhaykryanuii. aykTyanuu B

KpuTH4yeckoit Touke. Koppemsamus paykryannii B une-

anbHOM raze. Koppemnsius guyktyanuii Bo BpeMeHU

HUTOro: 32 32 32

IMPAKTUYECKASA IOAT'OTOBKA

Tema

3agaHue HA NPAKTHYECKYIO
MOJATO0TOBKY

KOJIHY€CTBO YacoB

Tema 1. BBenmenue. Makpocu-
creMbl. CTaTUCTUYECKUI U TEP-
MOJIMHAMHUYECKUI CIIOCOOBI
OTHMCAHUsI MaKpOCHCTeMbl. PaB-
HOBECHbIE UM HEPaBHOBECHBIE
CHCTEMBI

[Tonsitre MakpocucTeMbl. CTaTu-
cTudeckoe pacrnpenenenue. Cra-
TUCTUYECKAs] HE3aBUCUMOCTb.
Craructudeckas matpuia. Tem-
neparypa. MakpoCKOIU4ecKoe
IBIXKeHue. AnnadaTuuecKuil
npornecc. [lanenne. PaGora u
KOJIMYECTBO Teruia. TeruoBas
¢ynkus. CBoOoaHAS SHEPTUs U
TEPMOJUHAMHUYECKHUH MOTEHIINAT.
COOTHOITICHHS MEX Ty TIPOU3BO/I-
HBIMH TEPMOJUHAMHYECKHUX Be-
nnauH. TepMoauHaMudecKas
IKaJIa TEMIEPATyp

Tema 2. ®a3oBoe NMpoCTpaH-
cTBO. KBa3uknaccuueckoe npu-
OJKeHHe

0O0606mménnbIe kKoopauHaThl. Da-
30BbIN 00beM. KBaszukiaccuue-
ckoe npubnkenne. GayKryanun

Tema 3. Teopema JluyBumis.
Ponp sHeprum B crarucTHue-
CKOM pu3nke

Cratuctnueckuii ancamoib. Cra-
[IMOHAPHOE TEUCHUE «Ta3a» B 2S-
Mep-HOM (pa30BOM MTPOCTPAHCTBE.
Teopema JInyBuis. Ponb sHep-
TUU B CTATUCTUYECKON (DU3HKE

Tema 4. DHTponus, e€ craTu-
CTUYECKUN CMBICII

Pacnipenenenue BeposTHOCTEN IO
sHepruu. KBaHTOBbIE COCTOSHUA.
Cratuctuaeckuii Bec. CBs3b CTa-
THUCTHYECKOTO BECA CO CPEIHEN
sHepruen. CBs3b SHTPOIIUU CO
CTaTUCTHYCCKUM BecoM. CBs3b
SHTpoONHH ¢ QyHKIUEN pacnpee-
JeHus1. 3aKOH BO3pacTaHusl HH-
TPOTIHH U €T0 hU3nIecKasi HHTEp-
npeTanus

Tema 5. Pacnpenenenue ['n06-
ca. Temneparypa, €€ cBoiicTBa

MUKpOKaHOHUYECKOE pacIpee-
nenune. Kanonnueckoe pacnpene-
nenue. Pactipenenenne Makcsen-
na. CBOOOTHAsI SHEPTHS B pac-
npenenennu ['m66ca. Temnepary-




pa, e€ cBoiicTBa. BriBoa Tepmo-
JTUHAMHYECKHX COOTHOIICHHUH U3
pactpenenenus [ m66ca

Tema 6. YcnoBusi paBHOBECHS
MaKpOCHUCTEMBbI BO BHEIITHEM
nosne. UneansHblii ras. Pacnpe-
nenenue boapivana

Pacnipenenenue bonsnmana. Pac-
npenenenue bonpivana B kiac-
cuyeckol cratuctuke. HepaBHo-
BECHBII naeanbHbIi ras. CBo0o -
Hasi S3HEprusi 00JILLIMAHOBCKOT'O
UJCAIIBHOTO ra3a. Y paBHEHUE CO-
CTOSIHUS MJeanbHOro rasa. Pac-
IIPEJIEIICHUE CPEIHEN SHEPTUH
UJCAIIBHOTO ra3a Mo CTENEHIM
cB000/1bl. BHYTpEHHss 3HEprusl.

Tema 7. Pacnpenenenue ['mb0ca
C TMIEPEeMEHHBIM YHCJIOM YaCTHII
(kmaccuyeckui cirydait). 3aBu-
CHUMOCTh TEPMOJINHAMHYECKUX
BCJIMYHH OT 4YHCJIa YaCTHI]

3aBUCUMOCTh (PYHKIIMHU pactpe-
JIeJIeHHsl OT YKciia yacTull. 3aBH-
CHUMOCTH TEPMOJANHAMHYECKOTO
NOTEHIIMAJA OT YHCIIA YACTHUI] U
sHeprun. Pacnipenenenue ['ub0ca
C MEPEMEHHBIM YUCIIOM YaCTHII.
CraTuctuyeckas CyMMa M CTaTH-
CTHYECKUH MHTErpal

Tema 8. OCHOBHBIE MTOJIOKEHHUS
KBaHTOBOM CTaTUCTUKU. [IpuH-
uun [aymm

OcHOBHBIE TIOJIO’KEHUS KBAHTO-
BOH CTaTUCTUKU. Beruucienue
CTaTUCTUYECKON CyMMBI MakKpo-
CUCTEMBI B KBAHTOBOM CTaTUCTH-
ke. Pacnpenenenue ['nb6ca c ne-
PEMEHHBIM YHCIIOM YaCTHIL
(xBaHTOBBIN citydail). [IpuHIIUn
[Taynu. Ero npuMeHeHue B KBaH-
TOBOM CTaTUCTHKE

Tema 9. Pactnipenenenne ®epmu.
BbIpoK1€HHBIN JIEKTPOHHBIN
ra3. Pactipenenenue bosze

Pacnipenenenne @epmu. Pacripe-
nenenue bose. HepaBHOBecHbIE
®epmu- 1 bose-rassl. Beipoxk-
JICHHBIN 3JIEKTPOHHBIN ra3. Temn-
JIOEMKOCTB BBIPOXKICHHOTO JJIEK-
TPOHHOTO rasza. PensTuBUCTCKUI
BBIPOKJICHHBIN DJIEKTPOHHBIN a3

Tema 10. YépHoe nznyueHue.
®opmyna [Inanka. opmyna
Panes —/I>xxunca

®epmu- u bosze-rassl anemenTap-
HBIX YacTull. BeipoxaeHusiii bo-
3e-ra3. UépHoe muznyuyenue. Tep-
MOJIMHAMUYECKUE BEINYUHBI YEP-
HOTo n3nydenus. Popmyna
IInanka. ®opmyna Panes-/xuHca

Tema 11. Teopus uneanbHbIX U
HEHJICAIbHBIX CUCTEM

Wneanpuenii ra3. OTKI0OHEHHE Ta-
30B OT UjcalbHOCTH. IIoaHOCTRIO
MOHU3UPOBAHHBIN ra3. Meron
KOPPENSIUOHHBIX (PYHKITHI.
KBanTOBOMEXaHNYECKOE BBHIYHC-
JICHWE BUPUAIBHOTO KO HIIH-
eHTa. BeIpOKIEHHBIN «TOYTH
uaeanbHblii» bo3e-ra3. Beipox-
IEHHEIN «TIOYTHU HUICAIbHBIN




depmu-ras

Tewma 12. Teopus duykryaruit

Pacnpenenenue ['aycca. @nykry-
allid OCHOBHBIX TEPMOJIMHAMMYE-
CKHX BennyuH. OiyKTyanuu B
uneanbHoM raze. @opmyina Ilyac-
coHa. QuyKTyaluu B pacTBOpax.
Koppensmuus daykryannii. Oiayk-
Tyalluu B KDUTUYECKOU TOUKE.
Koppensmus dbaykryanuii B uie-
anpHOM raze. Koppensiust ¢yk-

Tyaluii BO BpeMeHHU

4. YYEBHO-METOJIMYECKOE OBECHEYEHHUE CAMOCTOSATEJBHOM

PABOTbBI OBYYAIOIIUXCA
Tembl pist H3zy4yaemsblie BOnpo- Ko- DopMbl Metoauyeckue ®op-
CaMoCTOsI- ChlI Jinve- camo- o0ecneyeHus MBI
TeJbHOI'0 CTBO CTOs- oT4eéT-
U3y4YeHUS YacoB | TeJbHOM HOCTH
padoThI
Makpocu- CraTucruueckoe pac- 2 Pa6orac | JLA. Jlannay, E.M. Kon-
crembl. Cta- | npenenenue. Cratu- marepa- | Jlupmmn. CtaTuCTH- | CHIEKT,
TUCTHUYECKUHN | CTUYECKasl HE3aBUCHU- Typoil u | yeckas (uzuKa. pemen-
U TEPMOJIU- MocTb. Cratucruye- unrepue- | 2010. HIEH-
HAMUYECKUM | cKasg Marpuua. Tem- ToM, KoH- | M.®. lllerones. Dmie- HbIE
CIIO0COObI nepatypa. Makpo- CyJIbTa- MEHTBI CTATUCTHYECKOH| 3a1aun
ONMCAHHUS CKOIIMYECKOE JIBHKE- U MEXAaHUKH, TEPMOJIU-
MaKkpoOCHCTe- | HUE HaMHUKHU 1 KUHETUKU.
Mbl. PaBHO- 2008.
BECHBIE U A.H. I'onos. Coopuuk
HEpaBHOBEC- 3aJa4 10 CTAaTUCTH-
HBIE CUCTEMBI 4ecKol (U3HKe.
2012.
Ddusnueckuii YHIUK-
JIOTIEAUYECKHH CII0-
Bapb
dazoBoe ®a30BbIif 00BEM. 2 Paborac | JI.J. Jlannay, E.M. Kon-
MIPOCTPaH- KBasuknaccuueckoe auTepa- JInpmmu. Crtatuctu- | CIEKT,
ctBO. KBa- npUOIKEHHUE. Typod U | ueckas (usuka. peméH-
3uknaccuye- | QuykTyanuuu naTepHe- | 2010. HIE€H-
CKO€ TIpH- ToM, KOH- | 1.®. lllerones. Dne- | Hble
ONnKEeHHe CyJbTa- MEHTBI CTaTUCTUYECKOH| 3a/1auu
1005051 MEXAHUKH, TEPMOJIU-
HaMUKU U KHHETHUKH.
2008.
A.H. I'onoB. COopHUK
3aJa4 10 CTaTUCTH-
YecKon (usmke.
2012.
dusnyeckuii YHIUK-
JIOTIEIMYECKUH CIIO-
Bapb
Teopema JIu- | CraTuctuueckuit aH- 2 Pa6orac | JLJI. Jlannay, E.M. Kon-




yBusuts. Pone | cam6ib. Crarmonap- auTepa- JIudmun. CTaTUCTH- | CHIEKT,
JHEpPIruu B HO€ TEYEHHUE «Tra3a» B TypoH U yeckas (pU3MKa. pewén-
CTaTUCTHYE- | 2S-MEpHOM (hpa30BOM untepHe- | 2010. mEH-
CKoO#l ¢u3uke | mpocTtpancTse. Teo- ToM, KOH- | 1.®. lllerones. Dne- | Hble
pema JInyBuis CyJIbTa- MEHTbI CTATUCTUYECKOH| 3a1aun
1005051 MEXaHUKHU, TePMOIH-
HaMUKH U KUHETHKHU.
2008.
A.H. T'omoB. C60pHUK
3a]1a4 110 CTaTUCTHYE-
ckoit pusuke. 2012.
Ddusnueckuil YHINUK-
JIOTIeIMYECKUH CII0-
Baphb.
X. KupakocsH.
CrpykrypHas (uzuka.
2011.
DOHTponus, €€ | DHTPOIHUS U TEPMO- Pabdorac | JILA. Jlangay, E.M. Kon-
CTaTUCTUYE- | JMHAMHUYECKasl BEPO- auTepa- Jlupmmn. CtaTucTu- | CIEKT,
CKUM CMBICH. | ATHOCTb. CBSI3b 3H- TypoH U | ueckas (usuka. peéH-
TPOIIMH CO CTAaTUCTH- untepHe- | 2010. m¢H-
yeckuM BecoM. CBs3b ToM, KoH- | .®. lllerones. Dne- | HBIC
SHTpONUH ¢ QyHKIU- CyJIbTa- MEHTbI CTAaTUCTUYECKOH| 3aaun
ell pactpesieNeHus. uu MEXaHUKHU, TEPMOJIH-
3aKoH BO3pacTaHus HaMUKH U KUHETHKHU.
SHTPOIINH H €ro Qu- 2008.
3U4ECKasi UHTEPIIpE- A.H. T'onos. CoopHUK
TaIus 3aja4 MO CTaTUCTH-
yeckoii puzuke. 2012.
Ddusnueckuii YHIIUK-
JIOTIEAUYECKHH CII0-
Bapb
Pacnipenene- | Pacnpenenenue Pa6orac | JLA. Jlannay, E.M. Kon-
Hue ['n66ca. | Makcemna. CBo6o- mutepa- | JIupmmn. CtaTucTU- | CHEKT,
Temnepary- | Has SHeprus B pac- Typo u | dyeckas (puzuKa. pemen-
pa, e€ cBoil- | mpenenenuu [ nbOca. natepue- | 2010. mEH-
CTBa Temmneparypa, eé ToM, KOH- | 1.®. lllerones. Dne- | Hble
cBolicTBa. BriBOA CyJnbTa- MEHTBI CTATUCTUYECKOH| 3a/1a4n
TEPMOIUHAMUYECKUX 1005051 MEXaHUKHU, TEPMOIH-
COOTHOIIEHUH U3 HaMUKH ¥ KHHETHKHU.
pacripenenenus [ u6- 2008.
Oca A.H. I'onoB. COopHUK
3a/1a4 10 CTaTUCTHYE-
ckoit pusuke. 2012.
Ddusnueckuil YHIIUK-
JIOIIEIUYECKUU CI10-
Bapb
VYcenoBus Pacnpenenenue Pabdorac | JIL.A. Jlangay, E.M. Kou-
paBHOBecus | bonbimana. Pacmpe- aurepa- Jludurmm. CTaTucTu- | CIEKT,
Makpocucte- | aeneHue boibiMana TYpou 1 yeckas (pu3mka. peléH-
MBI BO BHEII- | B KJIACCUYECKOH CTa- untepHe- | 2010. HIEH-
HEM T0JIE. tuctuke. HepaBHo- ToM, KOH- | .®. lllerones. Dne- | HbIE




neanpubiit BECHBIN UIeaILHBIN CyJIbTa- MEHTHI CTATUCTUYECKOH| 3aJauu
ra3. Pacripe- | raz. CBoOo1Has sHep- 1005051 MEXaHUKHU, TePMOIH-
JieJIeHue rusi 00JIbIIMaHOBCKO- HaMUKH U KUHETHKHU.
Bonbumana T'0 HJICTBHOTO Ta3a. 2008.
YpaBHeHuUE cOCTOS- A.H. T'omoB. Co0pHUK
HUSI UJI€aJIbHOTO Ta3a. 3a/1a4y 1o CTaTUCTUYe-
Pacnpenenenue ckoit pusuke. 2012.
CpeaHEN SHEPrun DuU3NYECKUN SHUIUK-
WJI€aIbHOTO Ta3a 1o JIOTEIMYECKUH CII0-
CTENEHSIM CBOOO/IBI. Bapb
BuyTtpenHss sHeprus
Pacripenene- | 3aBucumocts (QyHK- Pa6orac | JLI. Jlannay, E.M. Kon-
Hue ['n66ca ¢ | uuum pacrpeneneHus auTepa- Jlupmmn. CtaTucTu- | CIEKT,
IIEPEMEHHBIM | OT YKCJIA YACTHILI. Typou 1 qyeckas (pU3MKa. peLéEH-
YHUCJIOM Ya- 3aBUCUMOCTb TEPMO- untepue- | 2010. m¢H-
ctull (Kac- JWHAMUYECKOTO T0- ToM, KOH- | 1.®. lllerones. Dne- | HbIe
CUYECKUM TEHLIMAJa OT Yucia CyJIbTa- MEHTbI CTAaTUCTUYECKOH| 3a1aun
ciy4ait). 3a- | 4aCTHIl U DHEPTHUHU. 1007011 MEXaHUKHU, TePMOIH-
BHCHUMOCTb Pacnipenenenue ['u6- HaMUKH U KUHETHKHU.
TepMoOauHa- | Oca C mepeMeHHBIM 2008.
MHYECKHUX yuciioM vactul. Cra- A.H. T'onos. C6opHUK
BEJIMYUH OT | TUCTHYECKasi CyMMa U 3a/1a4 10 CTaTUCTUYe-
YHCiIa YaCTHUL[ | CTATUCTUYECKUN NH- ckoit pusuke. 2012.
Terpai Ddusnueckuil YHIIUK-
JIOTIeIMYECKUH CII0-
Bapb
OcHOBHBIE OCHOBHBIE TIOJIOXKeE- Pa6orac | JLI. Jlannay, E.M. Kon-
TTOJIOKEHUS HUSI KBaHTOBOHW CTa- TuTepa- JIudmun. CTaTUCTH- | CHEKT,
KBaHTOBOM TUCTUKHU. Bsluncie- TypoH U yeckas pU3MKa. peuicH-
CTaTUCTUKHU. | HUE CTATUCTUYECKOU natepHe- | 2010. HIEH-
[TpuHIMn CYMMBI MaKpOCHUCTe- TOM, KOH- | 1.®. IIlerones. One- | HblE
[Taynu Mbl B KBAaHTOBOM CTa- CyJIbTa- MEHTBI CTaTUCTHYECKOM| 3aauu
tuctuke. Pacmpene- 1017071 MEXaHUKHU, TEPMOIH-
nenue ['mbb6ca c me- HAaMUKH U KUHETHKH.
PEMEHHBIM  YHCIIOM 2008.
qacTuIl] (KBaHTOBBIN A.H. T'omoB. C6opHUK
ciydait) 3a/1a4y 10 CTaTUCTHYE-
ckoit pusuke. 2012.
Ddusnueckuil YHIIUK-
JIOIIEIUYECKUU CII0-
Bapb.
A.K. JlanuBansH,
JI.H. Haycos. banx-
HHUI OpUEHTAIMOHHBIN
MOPSIIOK B pacTBOpax
noaumMepos. 2012.
Pacnpenene- | Pacnpenenenue Paborac | JI.J. Jlannmay, E.M. Kon-
Hue ®epmu. | Gepmu. Pacnpenene- auTepa- JIudmun. CTaTUCTH- | CHIEKT,
BeipoxneH- | mue bose. HepasHo- TypoH U yeckas (pU3MKa. peuén-
HBIH 2JICK- BecHbIe Depmu- u untepue- | 2010. mEH-
TPOHHBIU ra3. | bo3e-rasel. Beipox- TOM, KOH- | 1.®. Illerones. Dne- | HblE
Pacnipenene- | neHHBIN AJEKTPOH- CyJIbTa- MEHTHI CTATUCTUYECKOH| 3a0auu




gue bose HEBIHU ra3. Tenmoém- 805051 MEXaHHUKH, TEPMO/IH-
KOCTb BBIPOKJIEHHOT'O HAMUKH U KHHETHKH.
3JIEKTPOHHOI'O rasa. 2008.
PenstuBucTckuii BbI- A.H. T'onos. CoopHUK
POXIEHHBIN AJIEK- 3a/1a4 110 CTaTUCTUYE-
TPOHHBIN a3 ckoit pusuke. 2012.
dusnueckuii YHIUK-
JIONICAUYCCKUM CII0-
Bapb
Yépuoe uz- | Gepmu- u bosze-rassl Paborac | JI.I. Jlanmay, E.M. Kon-
Jy4deHHE. SIIEMEHTAPHBIX Ya- auTepa- JInpmmn. CtaTucTu- | CIEKT,
Dopmyiia cruil. BoipoxaeH- Typo#l 1 gyeckas Qpu3ukKa. peniéH-
ITnanka. uelii bose-ras. Yép- untepue- | 2010. MEH-
dopmyia Hoe usnydenue. Tep- ToM, KOH- | 1.®. lllerones. Dne- | Hble
Panes — MOJMHAMUYECKUE Be- CyJbTa- MEHTBI CTATHUCTHYE- 3a1a4u
JxuHca JINYUHBI YEPHOTO U3- o CKOM MEXaHHKH,
nyuyenus. Gopmyna TEPMOJMHAMMKHI U
[Tnanka. ®opmyiaa kuHeTuku. 2008.
Panes-Jxunca Pu3NYECKU SHIUK-
JIONIETUYCCKHM CII0-
Bapb
Teopus une- | WneanbHsli ras. Or- Paborac | JI./JI. Jlannay, EM. Kon-
AJBHBIX U KJIOHEHHE Ta30B OT JuTepa- JIndmun. CTaTUCTH- | CHICKT,
HenJeanbHBIX | HlIealbHOCTH KBaH- TypO# U yeckas (puzmka. pemén-
CUCTEM TOBOMEXaHHUYECKOE untepue- | 2010. IEH-
BBIYUCJIEHHUE BUPH- TOM, KOH- | 11.®. [llerones. One- | Hble
aIbHOrO KOd(duIu- CyJIbTa- MEHTHI CTATHCTHYE- 3aJa4n
eHTa. BhIpOXICHHBIN UM CKOM MEXaHHKH,
«IIOYTH UAeaIbHBIN TCPMOANHAMUKU U
bo3ze-ras. Beipox- kuHeTuku. 2008.
JICHHBIN «IIOYTH UIe- A.H. T'onos. Coop-
anbHbIN) PepMu-ras HUK 3a/1a4 110 CTaTh-
CTHUYECKOH (pusmke.
2012.
dusnueckuil SHIUK-
JIOIIEINYECKHUH CJI0-
Bapb.
A.K. languBansH,
JI.H. Yaycos. bimx-
HUI OpUEHTAllMOH-
HBII OPSAOK B pac-
TBOpax MOJIMMEPOB.
2012.
Teopus Pacnipesienenue Pab6orac | JILA. Jlangay, E.M. Kon-
¢dunykryanuit | aycca. @nykryanuu IuTepa- Jlupmmn. CtaTucTu- | CIEKT,
OCHOBHBIX TEPMO/IH- Typou u yeckas (pu3mkKa. pemén-
HAMHYCCKUX BEJIU- untepue- | 2010. mEH-
yuH. OnyKTyanuu B TOM, KOH- | 1.®. IIlerones. One- | HblE
WeaTLHOM Tas3e. CyJIbTa- MEHTEI CTATHCTUYCSCKOH| 3a1aun
CDJIYKTyaI_[I/II/I B pac- ouu MCXaHUKHU, TCPMOON-

TBOpax. Koppensanus
dbaykTyaruii B uze-

HaMHKHU U KMHCTUKU.

2008.




BO BpEMCHU

anpHOM rase. Koppe-
asms QIyKTyanui

Bapb

A.H. T'omoB. C6opHUK
3a/1a4 10 CTaTUCTHYe-
ckoit pusuke. 2012.
DusndecKkl YHIIUK-
JIOTIEUYECKUil CcIlo-

UToro
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5. ®OHJI OIEHOYHBIX CPEJCTB JJIsSI TIPOBEAEHUSA TEKYIIEA U ITIPOME-
’KYTOUYHOM ATTECTAIIMM ITO JUCIATIIMHE
5.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TanoB uX (JOPMUPOBAHUS B Mpolecce 0CBoe-
HUs 00pa30BaTeIbHOI MPOrpaMMbl

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN

Otarnbl GopMUpPOBaHUS

OIIK-1.

CriocoOeH MpUMEHSTh 0a30BBIC
3HaHUA B 001acTu (PU3MKO-MAaTEeMaTUYECKUX
U (WIN) eCTECTBCHHBIX HAyK B cdepe cBoe
poecCHOHANBHOM e TeNbHOCTH,

1. PaGoTa Ha yueOHBIX 3aHATHUSX.
2. CamocTrosTensHas pabora.

5.2. Onucanue nokasareJieii U KpuTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3Ta-
nax ux (pOpMHpPOBAHUSA, ONIMCAHMUE HIKAJ OLIEHUBAHUSA

OnenuBae- | YpoBeHb chop- Oransl op- Onucanue Kpurepun [IIxana
MBIE KOM- MHUPOBAaHHOCTH MUPOBaHUS noKazaTelien OIICHUBA- OIICHUBA-
MEeTEHIUU HUS HUS
OIIK-1 [Toporossiii 1. PaGora Ha | 3HaTh OCHOBHEIE JIOKNaJI, IIxama
yueOHBIX  3a- | MOJENH 3a7a4 B | peIIeHUe OIICHUBA-
HATHUSIX. paMKax JWCLHM- | 3ajady, 10- | HUs JOKJIa-
2. CamocTosi- | IJIMHBI C YYETOM | MalllHee na Hlkana
TenpHas pado- | UX TpaHUI[ MpHU- | 3aTaHUE OIICHUBA-
Ta. MEHHUMOCTH; HUS pelie-
YMETh TPAMOTHO HUA 3a/1a4
UCIIOJIb30BaTh B [Mkana
npodeccuo- OIICHUBA-
HaJbHOU  Jesi- HUSA J10-
TEIHLHOCTH 0a30- MaITHuX
BbIE 3HaHUS 3a1aHU I
(dbyH1aMeHTaNb-
HBIX  pa3JesoB
MaTEeMaTHUKH,
co3JaBarth  Ma-
TEMaTUYECKHE
MOJEIU  THUIIO-
BBIX Tpodeccu-
OHAJIbHBIX 3aja4
U HHTEpIpeTH-
poBaTh  MONy-
YEHHbIE PEe3YIib-
TaTbl C Y4YETOM
TpaHull TpUMe-
HUMOCTU MOJIe-
nen
IIponsunyTHIN 1. Pabora Ha | 3HATHL OCHOBHLIE JOKJIa, Ixama




y4eOHBIX
HATHUSX.

3a-

2. CamocTtos-
TenbpHast pabo-

Ta.

MOJENH 3amad B
pamMKax JUCIH-
IUTMHBI C YYETOM
WX TpaHUIl MpH-
MEHHUMOCTH;
YMETh T'PaMOTHO
HCIOJIB30BAaTh B
npodeccuo-
HaJILHOM nes-
TEIILHOCTH 0a30-
BBIE 3HAHUSA
(byHIaMeHTaNIb-
HBIX  pa3/esoB
MaTeMaTUKH,
co3gaBaTh  Ma-
TeMaTHYECKHE
MOJEIH  THIIO-
BBIX Tpodeccu-
OHAJIBHBIX 3a]a4
U HMHTEPIPETH-
poBaTh  IOJY-
YEHHBIE Pe3YJib-
TaThl C Y4YETOM
TpaHUll TpUMe-
HHMOCTH MOJIe-
nei

BJIaJIETh  METO-
JJAMH HCIIOJIb30-
BaHHUSA B TIPO-
(heccuoHanbHOM
JIEATEIbHOCTH
0a30BBIX 3HAHUMI
(dhyH1aMeHTaNb-
HBIX  pa3JelioB
MaTeEMaTUKU IS
CO3JIaHUS MaTe-
MaTHYECKHX MO-
JieIe THUIOBBIX
npodeccuo-
HAJIbHBIX 3a/Ja4
W  HHTEpIpeTa-
MA  TIOJTy4eH-
HBIX  pe3yibTa-
TOB C Yy4eTOM
IPaHUIl TpUMe-
HMMOCTH MOJIe-
Jien

pelIeHue
3a7a4, 10-
MallHee
3a/1aHueE,
MpaKTHYe-
cKasl oJI-
rOTOBKa

OLICHUBA-
HHS JIOKJIa-
na [Ikana
OlICHUBA-
HUS pertie-
HMSA 33124
IIkama
OlICHUBA-
HHUS J10-
MaIlIHUX
3aJaHui
IIxama
OlLIEHUBA-
HUS MpaK-
THYECKOH
MOJATOTOBKH

IIkana oueHMBaHMs NPAKTHYECKOH NMOATOTOBKH.

Kpurepum oueHuBanus

Banapl

Ecnu crynent pemnn 71-90% ot Beex 3agau

16-20

Ecnu crygent pemmn 51-70% ot Becex 3agau

11-15




Ecnu crygent pemmn 31-50% ot Becex 3agau

6-10

Ecmu crynent permn 0-30% oT Bcex 3amad 0-5
IIkajia 1 KpUTEPHUN OLIEHUBAHNS HAMUCAHUSA JOKJIA1A
YpOBHHU OlleHUBAHUS Kpurepun ouneHuBanusi banbl
Buicoxuti( omauuno) Ecmu crynent orob6pasun B nokmane 71-90% Beiopannoii | 8-10
TEMBI.
Onmumanwvusiii( xopowo) | Ecnu ctynent orobpasun B noknane 51-70% BeiOpanHon | 5-7
TEMBI
Yooenemeopumenvnoiii Ecnu crynent oroOpasun B noknane 31-50% BeiOpannoit | 2-4
TEMBI
Heyooenemsopumenvusiii | Eciiu ctynent otodpasun B noknane 0-30% BeiOpannoit | 0-1
TEMBI
IIIkajia 1 KPpUTEPHH ONIEHUBAHMS PellleHHs 32724
YpoBHU OLlCHUBAHUSA Kpurepun oueHnBanus basl
Buicoxuii( omauuno) Ecmu crynent permm 71-90% ot Beex 3aga4 8-10
Onmumanvusiii( xopowo) | Ecnu crynent pemmi 51-70% ot Bcex 3amau S-7
Yoosenemsopumenvnuiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyoosnemsopumenwvnuiii | Ecau ctynent pemmn 0-30% oT Becex 3a1au 0-1
IlIkajia u KpuTEPHH OLICHUBAHUS TOMAIIHUX PadoT
YpoBHH OLICHHUBAHUSA Kpurtepun onenuBanus bansl
Buvicoxuii( omauuno) Ecmu crynent permmn 71-90% ot Beex momammaux pador | 8-10
Onmumanvusiii( xopowo) | Ecnu ctynent pemm 51-70% ot Bcex qomamHux pador | 5-7
Yooenemsopumenvnuiii Ecmu crynent permn 31-50% ot Beex momamHux pador | 2-4
Heyoosnemeopumenvuwiii | Ecnu crynent pern 0-30% ot Bcex qoManrHux paboT 0-1
IIIkaja 1 KPpUTEPHN ONEHUBAHNUS MPAKTHYECKUX MPOBEPOUYHBIX PadoT
Kpurepun ouennBanus Bbanabl
CryneHT pemui 3aa4dy ¥ MoKasaj MOJHOE ¥ YBEPEHHOE 3HAHHE TEMBI 3aIaHUs 5
CryneHT pemm 3aj1ady, OJJHAKO B PEIIEHUH UMEIOTCS HECYIIECTBEHHbIE OLINO- 4
KW, HEZIOCTATKU U HEJIOUETHI
CTyIeHT B IIeJTIOM PenIii 331a4y, HO B pEIIEHUH UMEIOTCS 3aMETHBIE 1 TpyObIe 3
OIMOKH, HETOCTATKH U HETOYETHI
CryneHT He pemmui 3aja4y, HO UMEroTcs 0oJiee ABYX MPaBUIbHBIX UAEH WIH
’ 2
MOJIXO0JIOB K PEIICHUIO 3a7a9u
CTyneHT He pemui 3a7a4y, HO UMEIOTCS TOJIBKO O/IHA — JIBE€ UJEH WU TOIXObI 1
K PEIICHUIO 3a/1a4H
CryneHT He penmi 3aja4y 1 MoKasajl IOoJHOE He3HaHUE TeMbl 3aJJaHus 0

5.3. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢ MaTepHaAJIbI, HEOﬁXOI{I/IMbIe AJI1 OHEHKH




3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapaAKTEePU3YOIIHX ITanbl (op-
MHUPOBAHMS KOMIIETEHIIUI B Mpolecce 0CBOEHUs 00pa30BaTeIbHOI MPOrpaMMbl

IIpuMepbl JOMAIIHUX 32 aHUT

1. Yacruma maccel M = 1 aBwkeTcs B noreHimane V(X) = x* — X2. Haifti ToukH paBHOBECHS
cucreMsl (p =X =0) u uccnenoBatb BUJ (a30BbIX TPAEKTOPUIl B OKPECTHOCTH ITUX TOYEK.
N300pa3uth rpaduuecky MOoTeHIUaI U (a3zoBble TPAEKTOPUU CUCTEMBI.

2. JIBe onMHaKOBBIE YACTHIBl COBEPLIAIOT OJHOMEPHOE IBM)KEHHUE B <GIIIMKE» JUIMHOM L,
UCTIBITBIBASL a0COJIOTHO YIPYTUe COyaapeHHs Apyr ¢ IpYroM U cO cTeHKamu. [lycTh B Havyaiib-
HBII MOMEHT BPEMEHH YaCTHULbI PACIIONOKEHBI Y IPOTUBOIOJIOKHBIX CTCHOK, & CKOPOCTH UX V1 U
V2 HampaBJIeHbl HABCTpedy Apyr Apyry. HapucoBath (pa3oByt0 TpaeKTOPHIO OJHON W3 YaCTHIL
JUIS. HECKOJIBKUX 3HA4YeHUH oTHoeHus Vi/Vy (1;2;3;...).

3. Iy 9acTHIBI ¢ MAaccoi M, MBUTArOIICHCS B KyOe ¢ peOpom L, WCIBITBIBas yrpyrue co-
ylapeHus Ha CTEHKaxX, HAUTHU YUCJIO KBAHTOBO-MEXaHUYECKUX COCTOSIHMM C 3HEPTUSAMM, MEHb-
mmMu E, u cpaBHHUTH €ro ¢ COOTBETCTBYIOIMM 00BEMOM (hazoBoro mpoctpancTsa. Ilokasars,
4TO MOCJIEAHUN SBISETCA aauadaTHYeCKUM HWHBAapUAHTOM, T.€. HE MEHSETCA MpPU MEAJICHHOM
pacIMpeHuy UK CXKATUHU KyOa.

4. KakoBa BepOSATHOCTb TOTO, YTO IPU CIy4YalHOM HM3MEPEHUU IOJIOKEHUS YaCTHUIIbl, CO-
BEPIIAIOIICH rApMOHMYECKHE KOJIEOAHUsS MO 3aKOHY X = XoCOS(mt), MOJI0KEHUEe YaCTHIbI OKa-
Kercs B uHTepBaie (X, X + dx)? Berunciaurs <x%>.

5. B xkaxaom u3 Np y3510B pemérku MoxkeT HaxoauThes oo 0, mbo 1 arom. ITycts N arto-
MOB CIIy4ailHO pacrpeseseHbl no y3nam. Haiitu umcio pacnonoxenuii g(No, N) aromoB 1o y3-
aam, BeposTHOCTh P(R, N) Toro, uto B R y31max pemérku agcopOupoBaHo N aTOMOB, CpeIHEe 3Ha-
yeHue <N> U CpelHee 3HaueHue <(An)>>, rae An=n-—<n>. YGemuthcs, UTO Ipu N MaJbIxX
P(R, n) nepexomut B pacnpenencuue [lyaccona.

6. Yacruna, Haxoasmascs B MCXOAHBIM MOMEHT B Hayajle KOOpJUHAT, eaeT B CIeAYIOMUN
MOMEHT CKa4OK Ha €JMHHUIlY JUOO BIPABO, JINOO BJIEBO C OJMHAKOBOW BEpPOATHOCTHIO. Omperne-
JIUTHh BepOSITHOCTH Pn(l) TOro, 4to Yepes N ImaroB yactuiia OKaxeTcs B Touke | oqHOMEpHO# pe-
mérku. PaccMoTpeTs mpeaenbHbI ciaydail 6onbpmux N. [lomaras cpeaHuii MHTEpBal BpeMEHU
MEXly CKaUKaMU PaBHBIM g, IEpenucaTh pe3yabTaT B BUAEC BEPOSTHOCTH MOMAJaHUSA YaCTHULIBI B
TOUKy X uepe3 Bpems t=nty. O000LUTs pe3yiabTaThl Ha ciay4yail OMyXKJaHUS MO JABYMEPHOMH
KBaJpaTHON M TpEXMEPHOU KyOHMUECKOH perméTkam.

7. IlonmumepHas nenouka cocTouT U3 N 3I€MEHTOB AJUHBI P, KXl U3 KOTOPBIX MOYKET
OBITH C OJJMHAKOBOI BEPOATHOCTHIO HAIpaBJIEH BIPABO WM BJIEBO, TaK YTO JIBA COCEIHUX dJIe-
MEHTa MPEeCTABIAIOTCS TNO0 Tak: ——, MMOO0 Tak: «<». HaliTu BepoATHOCTH TOTO, UTO JJIMHA M1O-
auMepa (paccTosHUe MO HPSAMOM OT XBOCTa MEPBOTO AJIEMEHTa A0 BepHIMHbI N-ro 3jemMeHTa)
paBHa lp. Haiitu cpenHior JIMHY MoJuMepa.

8. Iycts g = CEM, re C — koncranTa. HaiiTi sHEpruio Kak (GyHKIMIO TeMIIEPATyPBI.

9. Haiitr sHTpOIMIO crcTeMbl N TUHEHHBIX OCIMILIATOPOB C YaCTOTON M, TEMIIEPATYpPy Kak
(YHKLUIO SHEPrHM, a TAaKXKe DHEPTui0, SHTPOIUI0 U XUMHMUYECKHH MOTeHLHaN Kak (QyHKIHIO
temneparypbl. HapucoBats cooTBeTCTBYIOMINE IpadUKH.

10. Bonbiias crarcymma cucteMbl M3BeCTHA Kak (pyHkuus 1, V, p. Haiitu cpenntoro
SHEPIHI0 U CPEHEE YUCIIO YACTHI] B CUCTEME.

IIpumepbl BapHaHTOB 3a/1a4
Bapuanr 1
1. Yemy paBHO umcIio cTeneHei cBo0o161 N HeB3aUMOACHCTBYIOIINX YaCTHUIL?
a)N 0) 3N B) 3(N—-1)

2. Yemy paBHO yucii0 0000UIEHHBIX UMITYJILCOB TBEPIOTO Tena, cocrosimero u3 N yactun?
a)3 0) 6 B) 3N



3. Kakum 4mciiom nmepeMeHHBIX XapaKTepHu3yeTcsl Touka (pa3oBOro NpOoCTPAHCTBA CHUCTEMBI U3
N mukpouactuu?
a) 2N 6) 3N B) 6N

4. Haiitu muiomaab, oxBaTbiBaeMyro (a30BOil TpaekTopueil, B ciaydyae rapMOHHYECKOro OC-
IISITOPA Macchl M, KOJIEOIIOIIErocs ¢ YaCTOTOM @ U aMILTUTYAOH A.

a) 7mA? 0) ;ﬂaXTIAZ B) 7aPmA?

5. Uemy paBHa IUIOMIAJb MEXIY COCEIHUMH (Da30BBIMU TPACKTOPUSMH IPH JBWKCHHUU Ya-
CTHLBI MAaCChl M B MOTCHIIMAJIBHOM SIIIUKE CO CTOpOHOﬁ a?
a) mh 0)h B) mh/a

6. Uemy paBeH o0beM (a3oBoit siaeliku it 12-MepHOTro (ha30Boro mpocTpaHncTsa’?

a) h 6) h° B) h*?

7. Uemy paBHO YMCIIO COCTOSIHHI CHCTEMBI, COCTOSIIEH U3 JBYX HE3aBUCHUMBIX MOJICUCTEM C
yuciaaMu coctossHuii @1 u @y coOOTBETCTBEHHO?
2
a) D+ Py 6) DD, B) ((Dl + CDz)

8. Kak 3aBucuT kBasipaTnyHas (IyKTyalusi OT YUCIIA YaCTHIl CUCTEMBI N?
a)~N 6)~N?2 B)~NS

Bapmuanr 2
1. Kak 3aBHCHUT OTHOCHUTEIbHAS (MITYKTYyaIlusi OT YMCIIAa YaCTHIl CUCTEMBI N?

a)~N 6)~N* B) ~N*°

2. Kak cBsi3aHa SHTPOMUS CUCTEMBI S CO CTAaTHCTHUYECKMMHU BecaMu mojcucteM A®d;, BXOJs-
X B CUCTEMY?
> In AD,

a) S=) InAd, 6) S=||InAD, B) S=—F——
) Z ! ) H ! ) [T Ao,
i

3. Uemy paBHO cpesiHee pacCTOSIHHE MEX/Y YPOBHAMHU MOJCUCTEMBI?

a) e° 6) AEe>®) ) AEe(®)
4. Kaxk 3aBUCHUT QYHKIIUS paclpeieleHus OT TeMIepaTyphl | B cilyyae MUKPOKAaHOHUYECKOTO

pacnpeneneHus’?
a)~T 0) ~exp(-T) B) HE 3aBUCHT OT T’

5. Kak 3aBucur pynkuus pacnpeneneHus ot suepruu E u temnepatypsl T B cirydae pacripe-
nenenust ['ud6ca?
a) ~exp(—E/kgT) 0) ~exp(E/ksT) B) ~exp(—kgT/E)

6. Kak 3aBucur dyHkims pacnpenenenus C(v) oT abCONMOTHOTO 3HAUYECHHUSI CKOPOCTH U B CIIy-
yae pacnpenencHus Makcsemna? (T — Temriepatypa, Mg — Macca MOJICKYJTbI)
a) c(v) ~ exp(-mov’/ 2kgT) 6) c(v) ~ vexp(-mov’/ 2ksT)
B) c(v) ~ U exp(-mov’/ 2ksT)



7. UeMy paBHO CpeJHEE 3HAUEHUE KMHETUYECKOW SHEPIHM MOCTYNATEIBHOIO ABM)KEHUS MO-
JIEKYJIBI sl cUCcTeMBl, coctosiuieit u3 N moneky, npu temneparype 77
a) 3ksT /2 0) 3N kgT /2 B) kgT /2

8. B crarucruke bose — DiHIITENHA XUMAYECKUNA ITOTEHITHAI
a) OosbIIe HYIISA 0) MEHBIIIEC HYISA B) paBEH HYJIIO

IIpumMepHbIe TeMbI I0KIA10B

boze — DitHIITeHOBCKas: KOHACHCALUS.

CMenianHble COCTOSIHUSI U MAaTPUILIA IIJIOTHOCTH.
[Tapamarnerusm [laynu u nnamaruerusm Jlannay.

PacTBOpBI CUIIBHBIX AJIEKTPOJIUTOB.

Tenno€MKOCTh BBIPOKIEHHOTO 3JIEKTPOHHOTO Tas3a.
Temno€MKocTb TBEPABIX TEN NPU HU3KUX TEMIIEPATYpPaX.
BupuansHoe pa3noxeHne TEpMOJIUHAMUYECKUX ITOTCHIIMAIIOB.
TepMonrHaMuKa KJIaCCU4YECKOMU IUIa3MBl.

ONoGa~WNE

IIpuMepHbIe BONPOCHI 1JIsl IK3aMeHA

1. Maxkpocucrempl. CTaTUCTUYECKUM U TEPMOAMHAMUYECKUHN CIIOCOOBI ONUCAHUS MaKpPOCH-
CTEMBI.
Tepmonnnamuyeckue napameTpbl. PABHOBECHbBIE U HEPABHOBECHBIE CUCTEMBI.
dazoBoe nmpocTpaHcTBO. KBaszukinaccuueckoe mpuOIMKeHHE.
HopMmupoBka u cpeiHue 3HaueHus B cTaTucTudeckon dusnke. Oaykryanuu.
Teopema JInyBuis.
OHTpomnus, €€ CTaTUCTUUECKUH CMBICIT.
3aKOH BO3pAcTaHUsl SHTPOIUH U €ro (pru3nyecKast HHTepIpeTarIys.
Pacnipenenenue ['n60ca.
Pacnpenenenne MakcBesuia kak ciefcTsue pacupenenenus [ mdoca.
10. Pacnpenenenne bonbimana.
11. Pacnpenenenue ['n66ca c mepeMeHHBIM YUCIIOM YacTHUIL (KJIACCHUECKUH ciyydait).
12. Craructuyeckas CyMMa M CTAaTHCTUYECKAN HHTETPAJL.
13. OcHOBHBbIE MOJIOKEHHSI KBAHTOBON CTaTUCTUKH.
14. Pacnpenenenne 'n66ca ¢ mepeMEeHHBIM YUCIIOM YacTHI (KBAaHTOBBIN CTy4ai).
15. Mpunnun I[Taynu. Ero npumeHenne B KBAHTOBOM CTaTUCTHKE.
16. Pacnpenenenne @epmu.
17. Pacnpenenenue bose.
18. UYépnoe m3myuenne. ®opmyna [Inanka. @opmyna Pames-Jxunca
19. 3axon Kupxrodga.
20. BbIBOJ TEpMOJIMHAMUYECKHAX COOTHOIICHU U3 pactpeaencHus [ nooca.

coOoNoaR~wWND

3adanue na nPpaKmMu4ecKyo n0020MmoeKy
1. BeimonHeHue u3MepeHuit Ha 1a00paToOpHOM 00OPYIOBAHHH.
2. BwIcTyIUIeHHE C JOKIIAIOM T10 HCCIIEyeMON TeMaTHKe.
3. Yyactue B SKCIIEpUMEHTaIbHOU PaboTe COBMECTHO C COTPYAHUKAMU JIaA0OpaATOPHi.

5.4. MeTonnueckue MaTepuaJbl, ONpeaesiiome Npouexypbl OLeHUBAHUS 3HAHU, yMe-
HHM, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPHU3YIOLIMX 3Tanbl GOPMHUPOBAHUS
KOMIIeTeHLM i

ConocTaBUMOCTh PEUTHHIOBBIX ITOKA3aTeNeW CTyJEHTa IO PAa3HbIM JHCLHUIIMHAM H
BanibHO-peTHHTOBON CUCTEMBI OIIEHKH yCIIEBAEMOCTH CTYIEHTOB 00€CIeUnBaeTCs MPUHATHEM



€IMHOTO0 MEXaHM3Ma OIICHKH 3HAHUH CTYIEHTOB, BBIPR)XEHHOIO B Oayjiax, COrJIaCHO KOTOPOMY
100 6amIoB — 3TO MOJHOE YCBOCHUE 3HAHMM MO y4eOHOW NHUCIMIUIMHE, COOTBETCTBYIOIIEE TPE-
00OBaHMAM yueOHOH MPOrpamMMBI.

MaxkcuManbHbIA pe3ysibTaT, KOTOPHIM MOKET OBITh JOCTHUTHYT CTYIACHTOM IO KaKIOMY
u3 biokoB peiituarosoii onenku — 100 Ganos.

[Ikana cOOTBETCTBUSI PEHTUHTOBBIX OLIEHOK MSATHOAUIBHBIM OLIEHKAM:
100 — 81 6ammoB — «otauaHO» (5); 80 — 61 6amIoB — «xopomo» (4); 60 — 41 6amwIOB — «yHOBIE-
TBOpUTETHHOY (3); 10 40 GaNIOB — «HEYAOBIETBOPUTEIHHOY.

OTtBer oOydaromerocss Ha 3K3aMEHE OLEHHBAETCS B OayiaX C y4eTOM IIKajlbl COOTBET-
CTBUSI PEUTHHTOBBIX OI[CHOK MATUOAIIEHBIM OIICHKAM.

B 3auéTHO-3K3aMEHALMOHHYI0 BEJOMOCTh U 3aYETHYIO KHMKKY BBICTABJISIOTCS OLIEHKU
10 NATHOAIIBHOM IIKaJIe U PeHTUHIOBbIE OLICHKH B Oasuiax.

[Ipu nonydeHUH CTYIEHTOM Ha SK3aMEHE HEY/IOBJIETBOPUTEIBHOI OLIEHKU B BEOMOCTh
BBICTABIISIETCSl pEeUTHHIOBas olleHKa B Oayutax (<40 6ayuioB), COOTBETCTBYIOLIAS (haKTUUECKUM
3HaHUSM (OTBETY) CTY/IEHTA.

Kputepun oLeHKH 3HAHUM CTYJEHTOB B PaMKax KaKAOH yuyeOHOM AMCUMIUIMHBI WU
TPYII TUCIHILINH BBIPaOaTHIBAIOTCS MPENoJaBaTes MU COTJIACOBAaHHO Ha Kadenpax YHHBEpCH-
TeTa UCXO0/s U3 TpeOOBaHUM 00pa30BaTENbHBIX CTaHAAPTOB.

IIIxana oneHNBaHUA DK3aMeHa

Kpurepun oueHnBanus bajbl

[TonHble W TOYHBIE OTBETHI HA JBAa BOMPOCA IK3aMEHAI[U- 21-30
oHHOro Ousera. CBOOOHOE BiIaJJleHNE OCHOBHBIMH TEPMH-
HAMU U MOHATHSAMH Kypca; IMOCIeIOBATEIbHOS U JIOTUIHOE
U3NIOKEHUE MaTepuala Kypca,; 3aKOHUEHHBIE BBIBOJBI U
00001IeHHS TI0 TeME BOMPOCOB; MUCUEPIBIBAIOIINE OTBETHI
Ha BOMPOCHI MPU CAAaUe DK3aMEHa.

[ToHBIC W TOYHBIC OTBETHI Ha J[Ba BOINpOca 3K3aMeHaru- | 15-20
OHHOro Ouiera. 3HaHWE OCHOBHBIX TEPMUHOB U TMOHSITUH
Kypca; TOoCJeoBaTelbHOe M3JI0KEHHE MaTephalia Kypca;
yMeHue (GopMyIMpoBaTh HEKOTOPble 000OLIECHUS 10 TeMe
BOTIPOCOB; JTOCTATOYHO ITOJIHBIE OTBETHI HA BOIPOCHI TPHU
c/1aye HK3aMeHa.

[ToHBINA ¥ TOYHBIA OTBET HA OJWH BOMPOC IK3aMEHAIMOH- 8-14
HOro Oumera. YIOBIETBOPUTEIbHOE 3HAHWE OCHOBHBIX
TEPMHHOB M TIOHSATHH Kypca; YIOBJICTBOPUTEILHOS 3HAHUE
U BJIaJICHUE METO/JaMU U CPEACTBAMH PEIICHUS 3a]a4; He-
JIOCTaTOYHO TIOCJICIOBATEIbHOS W3JIOKCHHE MaTrepuala
Kypca; yMmMeHHe (GOpMYyIHpOBAaTh OTAEIbHBIE BBIBOABI U
00001IeHHS IO TEME BOIIPOCOB.

[TonHBIM ¥ TOYHBIN OTBET HAa OJIMH BOIMPOC dK3aMEHAI[MOH- 0-7
HOTO OWMJIeTa M MEHEE.

Hrorosas mkajna BbICTABJECHUSA OLEHKHU 0 JUCHUILIAHE,
Ouenka 1o 5-6auibHol cucreMe | Ouenka no 100-0aJuIbHOM cHUCTeE-

Me
Otrinyno 81-100
Xopo1o 61 —80
Y 10BIETBOPUTETHHO 41 - 60

HeynoBneTBopuTenbHO 0-40




6. YA EBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCIHHUIIJIMHBbI
6.1. OcHoBHas1 tUTEpaTypa

1. Aucensm, A. . OCHOBBI CTaTUCTHYECKOM (DM3UKH M TEPMOJIMHAMMKH : ydeOHOE Imocodue. —
2-¢ m3a. — Cankr-Ilerepoypr : Jlanp, 2022. — 448 c. — Tekcrt : anekrtponnsidi. — URL:

2. bonpapes, b. B. Kypc o6mieit ¢usuku B 3 kH. KHura 3: TepMogmHamMuKka, CTaTUCTHYECKAs
¢du3muKa, CTpoeHne BemecTBa : yueOHuk s By30B / b. B. bonmapes, H. I1. Kanamuukos, I'. T
Cnupun. — 2-e¢ uzn. — Mocksa : FOpaiit, 2023. — 369 ¢. — Tekcr : anektponnbiii. — URL:

3. Edpemos, 0. C. Cratuctuyeckas Gpusznka U TEPMOJAMHAMHUKA : y4eOHOE TOCOOHE 1JIsT BY30B .
— 2-¢ m3a. — Mocksa : IOpaiit, 2023. — 209 c. — Tekcr : snekrponnbii. — URL:

6.2. JlonmoaHUTEIbLHAS JIUTEPATYpPa
1. Apuonba, 3. Tepmoaumnamuka u craructuueckas ¢puszuka. — Mocksa : MHCTUTYT KOoMIIbIO-
TepHbIX ucciaenoBanuii, 2019. — 480 c¢. — Teker : oanekrtponnsli . — URL:

2. baiikos, B. . Temodusuka. TepMmoguHaMuka U craTucTHYecKas Gpu3MKa : yueOHOe TTocodue
/ B. W. Baiikos, H. B. I1aBmrokeBnu. — MuHck : Beir. mxomna, 2018. — 448 ¢.. — Tekcr : 2J1ek-
tpoHHbI. — URL:

3. bepesun, @. A. Jleknuu Mo CTaTHCTHYECKON pu3nke. — 2-¢ u3ll. — MockBa: MHCTUTYT KOM-
NBIOTEpHBIX HccinenoBanuii, 2019. — 192 c¢. — Tekcr : osnexkrponHsii. — URL:

4. T'onos, A.H. COopHHK 3a/1a4 10 CTaTUCTUYECKOH (PH3UKE : (C KpaT.TeOpHEH U peIIeHUsIMH) :
yueb.nocodue s pus.-mar.dak. / A. H. T'onos, 0. U. SAAnamos. - M. : MI'OVY, 2012. - 150c. —
TexcT: HenocpeaCTBEHHBIN

5. Mockosckuii, C. b. Kypc cratuctuueckoit pu3nku ¥ TEpMOAMHAMUKHY : y4eOHUK. — MocKBa :
Axanemuyeckuit IIpoexrt, 2020. — 320 c. — Teker : onektpoHHbii. — URL:

6. Huxepos, B. A. ®usuka : yueOHHUK U MPaKTUKYM IS BY30B . — MockBa : FOpaiit, 2022. —
415 c. — Texcr : anexkTpoHHbIi. — URL:

6.3. Pecypchl nHGOPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET»
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponnas oubiuoreka http://elibrary.ru

7. METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHOUTIJIMHBI

1. MCTO)II/I‘-IGCKI/IC PEKOMEHIAINH 110 TOATOTOBKE K MPAKTUYCCKUM 3aHATHAM.
2. MCTO)II/I‘-IGCKI/IC PEKOMEHANH 110 OpTraHU3allun CaMOCTOSITEIbHOM pa6OTH 0 AUCLUIIIIMHAM.

8. ”TH®OOPMAIMOHHBIE TEXHOJOI'MU 1JIS1 OCYHIECTBJIEHUS OBPA30BA-
TEJIBHOI'O ITPOLHECCA 110 JUCIHHUIIJIMHE

JIuneH3M0HHOe MPOorpaMMHoe obecrevyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmanuoHHbIe CIPABOYHbIE CHCTEMBI:
Cuctema TAPAHT
Cucrema «KoucynprantlLirocy

IIpodeccronanbHbie 0a3bl JaHHBIX
fgosvo.ru — IMopran PefepanbHbIX FOCYAapCTBEHHBIX 00Pa30BATEIbLHBIX CTAHAAPTOB BLICILIEr0 00Pa30BaHUSL



https://e.lanbook.com/book/210215
https://urait.ru/bcode/532034
https://urait.ru/bcode/514993
https://www.iprbookshop.ru/92115.html
https://www.iprbookshop.ru/90839.html
https://www.iprbookshop.ru/91949.html
https://e.lanbook.com/book/133213
https://urait.ru/bcode/489259
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/
http://fgosvo.ru/

pravo.gov.ru - OdunmaabHbeIii HHTEPHET-TOPTAJ IPABOBOM MHGOPMALIMI
www.edu.ru — ®@enepansHslii moptan Poccuiickoe o6pa3oBaHiie

CB0OOOIHO pacrpocTpaHsAeMoe IporpaMMHOe 00ECIIeUeHUEe, B TOM YHCIIE OTEYECTBEHHOI'O IPOU3BOACTBA
OMC Ilneep (st BocIipou3BeACHNS DIEKTPOHHBIX YUeOHbIX Moayieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYHEHUE JUCHUIIJIMHbI

MarepuanbHO-TeXHHYECKOE 00ecIeYeHNE JUCIUIUIMHBI BKJIIOYAET B CEOsL:

- yueOHbIe ayJJUTOPHHU JUISl TIPOBEACHHS YUEOHBIX 3aHSATHH, OCHAIIEHHBIE 000PYAOBaHUEM M TEXHUYECKUMHU
cpeacTBaMHu OOy4YeHUs: y4eOHOW MeOesblo, TOCKOH, TEMOHCTPAIIMOHHBIM 000pYA0BaHUEM, NTEPCOHATBHBIMUA KOM-
MBIOTEPaMH, TIPOCKTOPOM;

- TIOMELIEHHUs Ui CaMOCTOSTENBbHON pabOTHI, OCHALICHHBIC KOMIBIOTEPHOW TEXHHKOH C BO3MOXHOCTHIO
MOAKIIIOUYEHNEM K ceTH «HTepHeT» 1 obecredeHueM OCTyIa K 3JIEKTPOHHOH HH(OPMAIIIOHHO-00pa30BaTeIbHON
cpexne.
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