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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-3 CnocoGeH mpoBOIUTh pacueThl TETUIO(GU3NICCKUX XapaKTEPHUCTHK MPOIECCOB,
IIPOTEKAIOIIMX B KOHKPETHBIX TEXHUYECKUX YCTPOMCTBAX U ammapaTax YHEPreTUUECKOIro
000pyT0BaHUS
NJI-2 Bnaneetr HaBbIKaMH pacyeTa TerIo()U3nIecKiX CBOUCTB pabounX Tel, UCTIOIb3YEMbIX
B DHEPreTHUECKOM 000pYyI0BaHUU

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. KorrponbpHoe Meponpustue - 3 (KonTpoasHas padota)
2. KontponbsHoe meponpusite -1 (KontponsHas padora)
3. Kontponbraoe meponpusrue -2 (KontponsHas padoTa)
4. Kontpoasnoe meponpusitue -4 (Konrposbnas padora)

BbPC nucuuninHbl

6 cemecTp
Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0
Hanekc KM- | KM- | KM- | KM-
Pa3nen mUCIMIIINHBI KM: 1 5 3 4
Cpok KM: 3 7 11 14

Baenenne. OCHOBEI KIIaCCUUECKON MEXAHUKHU JJISI CUCTEM
MHOTHX YaCTHI]

OcHOBBI ()EHOMEHOJIOTMUECKON TEPMOIMHAMUKH +

[TocTynaTel K1aCCHYECKON MEXAHUKH JIJII CHCTEM MHOTHX YaCTHIL +

DNEeMEHTHI TEOPUH BEPOSITHOCTEH

DNEMEHTHI TEOPUH BEPOSITHOCTEMN + +

OCHOBHBIC TTOJ0KEHMS KIIACCHYECKON CTATUCTHICCKOM
MEXaHUKH

OCHOBHBIC TTOJ0KEHMS KIIACCHYECKON CTATUCTHYCCKOM
MEXaHUKH

OCHOBBI KBAHTOBOW MEXAHUKH JUISI CHCTEM TOKIECTBEHHBIX
YaCTHI]

OCHOBBI KBAHTOBOW MEXAHUKH JUISI CHCTEM TOKIECTBEHHBIX
YaCTHI]




OCHOBHBIE TIOJIO’KEHHSI KBAHTOBOW CTATUCTUYECKON TEOPUH

OCHOBHBIE TTOJIO’KEHHSI KBAHTOBOW CTATUCTUYECKON TEOPUH + + + +
KBaHTOBBIE HJ1€aIbHBIE Ia3bl YACTHI]
KBanToBBIE HIEANTLHBIE T'a35] YACTHUILI + + +
W neanbHblii ra3 4acTUIl C BHYTPCHHUMHE CTEIIEHSIMU CBOOOIHI B
npubmkennu bonbliMana
W neanbHblii ra3 4acTUIl C BHYTPCHHAMHE CTEIIEHSIMU CBOOOIHI B " +
npubmkennu bonbliMana
OCHOBBI CTATUCTHYECKON TEOPUHU KBA3UKIIACCUUYECKOTO
HENJeaIbHOr0 rasza
OCHOBBI CTATUCTHYECKON TEOPUHU KBa3UKIIACCUUYECKOTO + + + +
HEUJeaIbHOro rasa

Bec KM: | 15 30 30 25

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 NJ-2mx-3 Bnaneer | 3nath: KonTponpaoe meponpusrtue -1 (KorrponsHas padora)
HaBbIKAMU pacuera | BepoaTHOCTHBIE METOIbI KonTponbsaoe meponpusrue -2 (KontponsHas padorta)

TEIUIO(U3UYECKUX CBOWCTB

pabounx Te,
UCTIOJTb3YEMBIX B
JHEPreTUYECKOM
000py1I0BaHUM

OIMMCAHUS CUCTEM MHOTHX
YaCTHI]

OCHOBHBIE 3aKOHBI
KJIACCUYECKOM M KBAaHTOBOM
MEXaHUKH IJISI CUCTEM
MHOTHX YaCTHUIl 1 OCHOBHBIC
MOCTYJAaThl CTATUCTUYECKON
¢buzukn

OCHOBHBIX METOBI
BBIYHCIICHUS
TEPMOJIUHAMUYECKUX
CBOMCTB BEIIICCTB

YMmeTs:

Hcnonbp30BaTh OCHOBHEBIC
3aKOHBI KJIACCUYECKOM U
KBAaHTOBOM MEXaHUKH U
OCHOBHBIE MTOCTYJIaThI
CTaTUCTUYECKOUW (PU3UKHU st
OIMMCAHUS
TEPMOJIUHAMUYECKUX
CBOICTB BEIIECTB |
[IpuMeHATHh BEpOATHOCTHBIE
METOJIBI JJIST HCCIICTOBAHMUS

Kontponbaoe meponpusitue - 3 (KontponbHas padota)
Kontponbaoe Mmeponpustue -4 (KontponsHas padota)




TEPMOIMHAMUYECKUX
CBOICTB BEIIECTB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KourpoJsbHoe meponpusitue -1

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpoueaypa npoBeaeHnst KOHTPOJIbHOT0 MeponpusTusi: KonrpoasHoe meporpustue — 1 (KM-1)
MPOBOAMTCA Ha IMPAKTUYECKOM 3aHATHUU 3 yueOHOUW HeJenu B BUJEC MHUChMEHHOW KOHTPOJIBHOM
paboThI, OXBATHIBAIOLICH COAEPIKAHUE CIEAYIOIIUX pa3aesioB Kypca «CraTtuctuyeckas (QU3UKay:
Benenue (ocHOBbI TepMoAuMHAMHKH). OCHOBBI KJIACCUYECKOW MEXAaHUKU JJISi CHUCTEM MHOTHX
YacTHIl. DJIIEMEHTBI TeOpUU BeposiTHOCTeW. CTyJIEHTHI B TeUeHUE | akaJeMHUuecKoro yaca J0KHbI
MUCHbMEHHO OTBETUThH HAa KOHTPOJIbHBIE BONPOCH! U 3afanus. KoHTponbHas paboTa OlleHUBAaeTCs 10
5-6ampHo# mikane. [lomydeHHAass CTYIEHTOM [0 pe3y/lbTaTaM BBITIOJHEHUS TMHCHBMEHHON
KOHTPOJIbHOM paboThI OlLIEHKA sIBJIsieTCs 0aioM TeKyiero Konrpois 3a KM-1.

Kpatkoe cogepxxanue 3agaHus:
1. Cdopmynupyiite CBOWCTBO TEPMOIUHAMUYECKON TPAH3UTUBHOCTH JUIsl PABHOBECHOM
cuctembl. Kakyro XxapakTepuCcTUKy paBHOBECHOTO COCTOSIHUSI MOXHO BBECTHU, UCIIOIb3YsI
CBOMCTBO TEPMOAMHAMHUUYECKON TPAH3UTUBHOCTH?
2.  ChopmynupyiiTe MOHATHE TEPMOAMHAMUYECKOTO MPEIEIBHOTO Mepexoa s
paBHOBeCHOM cucteMbl. Ha kakue 1Ba kilacca noapasaesstoTcss TEpMOJAUMHAMUYECKUE
BeIMUMHBI (mapamerpsl)? K kakoMy Kilaccy BETMYMH OTHOCATCS BHYTPEHHSS SHEPTHS U
XUMHUYECKHUH NTOTEHIIAA] PABHOBECHON CUCTEMBI?
3. YcraHoBUTE CBA3b MEXKIy JAaBIICHUEM PAaBHOBECHON CHCTEMBI H €€ TEPMOAMHAMUYECKUM
noreHmuaisom I'udoca.
4. Jlokaxkurte crpaBeyIMBOCTh OCHOBHOTO TepMoInHaMuieckoro paseHcra: TS = E + PV
—mN, rae S —sHTponus, E — cpeansst (BHyTpeHHss) sHeprus, P — naBnenue u m —
XUMUYECKHUM IMOTEHIINA] TEPMOJUHAMAYECKON CUCTEMBI, COCTOSIIEN U3 N TOXKI€CTBEHHBIX
yacTull B o0beme V npu remnepatype T.
5.  3amummTe ypaBHEHUE ABMXKECHUS JUIsl TUHAMHYECKOM niepeMeHHOoN ((QyHKINM) 1
MIOJIyYUTE U3 HETO ypaBHEHMsI [ aMMIIbTOHA.
6. Hcnonw3ys ypaBHEHHE ABMKEHUS U JHHAMUYECKOH repeMeHHoH ((pyHKImm),
JIOKQ)KUTE 3aKOH COXPAHEHHUS YHEPTUU NIl MEXaHUYECKOW CUCTEMBI, HAXOASILENCS BO
BHEIIHEM MMOTEHIIMAILHOM I10JIE.
7. aiite onpenenenue (azoBoro oobema. Chopmynupyiite Teopemy JIMyBUILIs 1St
¢dazoBoro ooObemMa 3aMKHYTOW MEXaHUYECKON cucTteMbl. Kakumu TMHAMHUYECKUMU
nepeMeHHbIMU ((YHKLHAMH) ONPEAEIeTCsl TOBEPXHOCTh, OrpaHUUYUBAatoIas (pa3zoBblii 00beM
3aMKHYTOW CHCTEMBI?
8.  CdopmynupyiiTe MOHATHE ITIOTHOCTH BEPOSTHOCTH JIJISI HETIPEPBIBHOM CITyJaitHON
BeIMUYMHBL. [laiiTe onpenesnenns CpeHEro 3Ha4eH!sl, JUCIIEPCUU U CPENHEKBAAPATHIHOTO
OTKJIOHEHMS JIJIs1 HENIPEPBIBHOW CIy4YalHON BEIUYHHBI.
9. MaremaTnueckuii MAATHUK COBEPILACT FApMOHUYECKHE KOJICOAHNUS TI0 U3BECTHOMY
3aKOHY B I0JI€ CHJIBI TsDKecTU. Haiinure BeposSTHOCTD TOTO, YTO MPH CIyYailHOM U3MEpPEeHHUH
OTKJIOHEHUS] MaATHUKA Ha OTIPeJIeIEHHBIN YroJ 3TO 3HaueHue OyaeT HaXOAUTHCS B 3alaHHOM
UHTEpBAJe.
10. IIpu TepMOdIEKTPOHHON 3MUCCHH TPOUCXOIUT BBUIET 3JIEKTPOHOB C TOBEPXHOCTH
MeTaJljia UK OoJynpoBogHuKa. [Ipeanonaras, 4To a) BbUIETHI 3J€KTPOHOB SIBIISIFOTCS
CTaTUCTHYECKU HE3aBUCUMBIMU COOBITUSMHU U 0) BEPOATHOCTH BbIJIETA OJJHOTO DJIEKTPOHA 32



6CCKOHGLIHO MaJbIi IMPOMCECIKYTOK BPECMCHHU U3BCCTHA, OIMIPCACIIUTC BCPOATHOCTDb BBLIICTA
OTIPENIEIICHHOTO YHCIa AIEKTPOHOB 32 ONPEICICHHOE BPEMSI.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: BeposSTHOCTHBIE METOJIbI 1.1. CdopmynupyiiTe CBOWCTBO TEPMOJIUHAMHYECKOM
OTHMCAHUS CUCTEM MHOTHX YaCTHIT TPaH3UTUBHOCTH JIJIsl PAaBHOBECHOM cucTembl. Kakyto
XapaKTePUCTUKY PABHOBECHOI'O COCTOSTHUSI MOKHO
BBECTH, UCMOJIb3YSl CBOMCTBO TEPMOJAUHAMHUYECKON
TPaH3UTUBHOCTHU?

2. CdopmynupyiiTe MOHIATHE TEPMOIMHAMUYECKOTO
MpeieJIbHOTO Mepexo/ia g paBHOBECHOM cucteMbl. Ha
KaKue JIBa KJjlacca MoApa3ieisoTcs TEpMOANHAMUYECKUE
Benn4uHSI (mapamerpsl)? K kakoMy Ki1accy BeTUYUH
OTHOCSITCSI BHYTPCHHSISI SHEPTUS U XUMHUYECKUN
MOTEHIIUAaJl PABHOBECHOW CUCTEMBbI?

3. 3anumuTe ypaBHCHHE JBUKCHHUS IS
JUHAMHYECKOH nepeMeHHOM (QYHKIUHN) U TIOTyYUTe U3
Hero ypaBHeHus ['amuibTOHA.

4.  Jaiite onpenenenue $pa3zoBoOro oobema.
Chopmynupyiite Teopemy Jlnysuis ans ¢pazoBoro
00beMa 3aMKHYTOW MeXaHHYeCKOU cucteMbl. Kakumu
JTUHAMHYECKUMHU MePeMEeHHBIMH ((DyHKIUAMU)
OIpezessieTcsl IOBEPXHOCTh, OrpaHUYMBaOIIast (pa3oBbIi
00BEM 3aMKHYTON CUCTEMBbI?

5. CdopmynupyiiTe MOHATHE INIOTHOCTH BEPOSITHOCTH
JUTsl HEIIPEPBIBHOM Clly4ailHOM BelnuuHbl. [laiite
OTIpe/IeNICHUs] CPETHETO 3HAUCHHUS, JUCIIEPCUU U
CPEIHEKBAAPATUYHOTO OTKJIOHEHUS AJIsl HEMPEePHIBHOMN
CIy4ailHOM BEJTMYUHBI.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 91
Onucanue xapaxmepucmuxu 8bINOJHeHUs 3HaHUA: J|aHbI TOJTHBIE, Pa3BEPHYTHIE OTBETHI HA
MIOCTaBJIEHHBIE BONIPOCHI, TIOKAa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH MO NPOIIEHHBIM TeMaM,
JI0Ka3aTeIbHO PACKPHITHl OCHOBHBIE MOJI0KEHHUS BOIIPOCOB; B OTBETE MPOCIESKUBACTCS YeTKas
CTPYKTYpa, JIOTHYECKasi OCIeJ0BATEIbHOCTD, OTPAXKAIOIIAs CYIIIHOCTh PACKPBIBAEMBIX ITOHSITHH,
Teopuii, siBaeHnit. OTBETHI U3JI0KEHBI C UCII0JIb30BAHUEM COBPEMEHHOW HAyYHOH TEPMUHOJIOTHH.
MoryT OBITh JOTYIIEHBI HEKOTOPHIE HEJJOYETHI B OTBETAX.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 81
Onucanue xapakmepucmuku 6binonneHus 3uanus: 11oka3aHbl 3HaHUS IPONUIEHHBIX Pa3JeNIoB Kypca
CTaTUCTUYECKON (PU3UKU MOUTH B TIOJHOM 00BbeMe (MMEeI0TCs MPOOeIIbl 3HaHUH TOJIBKO B
HEKOTOPBIX, 0COOCHHO CJI0KHBIX pa3JieNax); JaHbl MOJHOLEHHBIE OTBETHI Ha BOPOCHI
KOHTPOJIbHOM paboThl; HE BCET/1a BBIIEIEHO HanboJiee CylecTBEHHOE, HO HE JIOMYIIEHO CePhe3HbIX
olIMOOK B OTBETAX; OTBETHI Ha BONPOCHI MIPECTABICHBI B 00beMe, IPEBBIIIAIOIIEM 0053aTebHbIN
MUHUMYM.

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 11




Onucanue xapakmepucmuxu 6binonneHus 3nanus: 11okazaHo BllaJieHHEe OCHOBHBIM 00BEMOM
3HAHMH 110 IPOIICHHBIM pa3ziesiaM Kypca CTaTHCTUYECKON (PU3UKH; MMEIOTCS 3aTPyTHEHUS B
HEKOTOPBIX OTBETaX, HETOYHbIE (POPMYIMPOBKH; B OTBETAX JOMYCKAIOTCS OMIMOKHU 1O CYIIECTBY
BoIpocoB. CTyJIeHT BIIaIeeT TOIBKO 00s3aTeIbHBIM MUHIMYMOM B IIPOWICHHBIX pa3enax Kypca
CTaTUCTHUYECKOU (PU3UKU

KM-2. KoutposabHoe MeponpusiTue -2

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHnst KOHTPOJIbHOT0 MeponpusTusi: KonrpoasHoe mepompustue — 2 (KM-2)
MPOBOAMTCS Ha IMPAKTUYECKOM 3aHATHUU 7 ydueOHOW Helenu B BUJEC MUCbMEHHOW KOHTPOJIbHOM
paboThI, OXBATHIBAIOLIEH COAEPIKAaHUE CIEAYIOIIMX pPa3lenoB Kypca «CraTtuctuyeckas (Qpu3mKay:
OcHOBHBIE TOJIOKEHHUS KJIACCUYECKOW CTATUCTHUYECKON MeXaHWKH. OCHOBBI KBAHTOBOW MEXaHHMKHU
JUISL CUCTEM TOXACCTBEHHBIX uacTull. CTyIeHThl B TeueHHE | aKaJeMHYecKOoro dYaca JOJIKHBI
MUCHbMEHHO OTBETUTH HAa KOHTPOJIbHBIE BONPOCHI U 3afanus. KoHTponsHas paboTa olleHUBaeTCs 1Mo
5-0ampHo# mikane. [lomydeHHass CTYIEHTOM [0 pe3yibTaTaM BBITIOJHEHUS THCHbMCHHON
KOHTPOJIbHOM paboThI OlLIEHKA SBJIsieTCs 0alioM TeKyIero KoHtpois 3a KM-2.

Kpartkoe cogep:xanue 3aganus:
1. Haiingute ¢pyHkuuro pacupenenenus MakcBesia o CKOpOCTSM, €CJIA U3BECTHA (QYHKIUS
pactipeaenenust Makcgena o uMmiyibscaM. Ha 3Toii ocHOBe onpenenuTe PyHKIUIO
pacupeneneHus 1o MOy CKOPOCTH.
2. [aiite onpenenenue ramma — pyakiun ['(x). [IpencraBpre a1 Hee aCHMIITOTUYECKOE
paznoxenue Ctupaunra. Beraucnure 3nadenus ['(1) u I'(0,5). Jlokaxure cripaBeATuBOCTh
paBeHcTtBa ['(x+1) = xI'(x) u Beruncaute 3Hauenue I'(n), rae N - HaTypaJbHOE YUCIIO.
3.  Cdopmynupyiite npobiemy, CBsI3aHHYIO ¢ MapagokcoMm ['u606ca. Beruncianre sHTpONUIO
UJEABHOTO KJIACCUYECKOTr0 ra3a, cocTosimero u3 N oJIiHaKOBbIX YacTUIl Macchl m B 00beMe V
u uMetolero sHepruto E, ecnu BennunHa ero pa3oBoro oobemMa n3BeCTHa.
Ha 510i1 0OcHOBE HaliauTE TEMIEpPaTypy, U30XOPHYIO TEIIOEMKOCTh U JIaBJICHUE UI€ATTbHOTO
Kiaccuueckoro rasza. Uro Jx. ['u60c mpemmoxu Ans pa3peieHus napagokca?
4.  Hcnonp3ys pacipeneiaeHie BEpOSITHOCTH TOTr0, UTO a0COJIOTHAS BEIMUNHA CKOPOCTH
000 YacTHUIIBI JISXKHUT B 3aIaHHOM MHTEpBAJIe, ONPEACITUTE CPEAHIE 3HAUCHUS MOTYIs
CKOPOCTH, KBaJipaTa MOZYJsl CKOPOCTH U HanboJiee BEPOATHOE 3HAUE€HHE a0COTIOTHON
BEJIMYMHBI CKOPOCTH.
5. Haiinure BEpOATHOCTH TOTO, YTO JBE YACTHI[BI B KJIIACCUUECKOM I'a3e UMEIOT a0COIIOTHYIO
BEJIMYMHY CKOPOCTU OTHOCUTENIBHOTO JIBJKEHUS B 3aJaHHOM MHTepBaie. OnpenenuTe cpeasee
3HaueHue a0COJIIOTHOMN BEJIMYMHBI CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUS.
6. JlaiiTe ompeneneHue CIMHA MUKPOUYACTHIIBI. KakOBBI COOCTBEHHBIE 3HAUYCHHUS OTIepaTopa
KBaJpara CIIMHA U €ro MPOeKIUU Ha och ? Kak onpenenuTh MoaHbIA MOMEHT YacTULbI?
7. KakoBa CBs3b MEX/y CIMHOM U CUMMETpHEN BOJIHOBOM (PYHKIIMK MO OTHOUICHHIO K
MapHBIM IEPEeCTaHOBKaM JIJI1 CUCTEMBI TOKIECTBEHHBIX MUKpouacTull? /laiite onpenenenue
HNOHATUSIM (PepMUOH U OO30H M YCTAaHOBUTE UX CBS3b CO 3HAYCHUEM CITHHA.
8.  3amummTe CHMMETPH30BaHHbBIC BOJHOBBIC (DYHKITUU JJISl IBYX HEB3aUMOJICHCTBYIOIINX
MeXIy co00i 6030HOB U (PEPMHOHOB.
9. Cdopmynupyiite npunmmmn [laynu s HeB3aUMOACHCTBYIONINX U B3aUMOACHCTBYIOIINX
dbepmuonoB. [laiite onpeneneHue nerepMuHanTa Cinerepa U yCTAHOBHUTE CBSI3b €T0 3HAYCHUS C
npuHuunom llaynu.
10. Ot kakux MepeMeHHBIX 3aBUCUT BOJTHOBAS (PYHKIIWS B TIPEICTABICHUH YHCET 3aIIOTHEHUS ?
[TosicHuTe pa3nuyus B 3HAUEHUSX YHCEN 3ar0JHEHH U1 GEpPMUOHOB M OO30HOB.

KoHTpoJibHbIe BONIpoChl/3aJaHUA:



3HaTE: OcCHOBHEIE 3aKOHEI 1.1.  JlaiiTe onmpeneneHne CiiHAa MUKPOYACTHIIBI.

KJIACCHUYECKOM u KBaHTOBOM KakoBbI cOOCTBEHHBIE 3HaUECHUSI OIIEpaTopa KBaapara
MEXaHMKH JJIsi CUCTEeM MHOTHX CIIMHA U ero mpoekuuu Ha ock ? Kak onpenenuts
YacTULl M OCHOBHBIE IIOCTYJaThl IIOJIHBII1 MOMEHT YacCTHILIbI?

CTaTUCTUYECKON (PU3UKHU 2.  KakoBa cBf3b MEXy CIHHOM U CUMMETpUen

BOJTHOBOH (DYHKIIMH 10 OTHOIICHHUIO K TAPHBIM
MepecTaHOBKaM Il CUCTEMbI TOKIECTBEHHBIX
MuKpouactuil? Jlaiite onpeneneHue NOHITHIM (EpMUOH
1 0030H ¥ YCTAaHOBUTE UX CBSI3b CO 3HAYCHUEM CIIHHA.

3. 3anummTe CHMMETPH30BaHHBIC BOJHOBBIC
GyHKIUY 1715 IBYX HEB3aUMOJICHCTBYIOIIUX MEXKTY
co0oit 6030HOB 1 (HhepMHOHOB.

4.  Cdopmynupyiire npunnumn [laynu mms
HEB3aUMOJCHCTBYIOIINX U B3aUMOJEHCTBYIOIINX
¢dbepmuonoB. [laiiTe onpenenenue AeTepMUHaAHTa
Crnerepa ¥ yCTaHOBUTE CBSI3b €0 3HAUCHHS C
npuHunom Ilaymm.

5. Ot Kakux NMepeMEeHHBIX 3aBUCUT BOJTHOBAs
(GyHKIMS B IPEACTABICHUH YUCEIT 3aTI0JTHEHUS ?
[TosicHuTe pa3iauurs B 3HAYCHHUSIX YUCEI 3all0JIHEHUS s
(hepMHOHOB ¥ 0030HOB.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 91
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: JlaHbl OJHbIE, pa3BEPHYTHIC OTBETHI HA
MTOCTABIICHHBIC BOIPOCHI, TTOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWH 110 IPOHICHHBIM TEMaM,
JI0Ka3aTEeNbHO PACKPHITHI OCHOBHBIE TIOJIOKEHUS BOIIPOCOB; B OTBETE MPOCIEKUBACTCS YETKAs
CTPYKTYpa, JIOTHYEeCKas TIOCIIeI0BATEIIBHOCTD, OTPAXKAIOIIAs CYIIIHOCTh PACKPBIBACMBIX ITOHSATHIHA,
Teopuid, siBJIeHH. OTBETHI U3NI0KEHBI C UCTIOIB30BAHUEM COBPEMEHHON HAYYHOU TEPMUHOIOTHH.
MoryT OBITH JOIMYIIEHB HEKOTOPHIE HEJIOYETHI B OTBETAX.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 81
Onucanue xapakxmepucmuxu binoneHus snanus: I1okazanbpl 3HaHUS IPOWIEHHBIX pa3/ielIoB Kypca
CTaTUCTUYECKOM (U3UKU MOUTH B IOJTHOM 00BbeMe (MMEI0TCs MPOOEIIbl 3HAaHUH TOJIBKO B
HEKOTOPBIX, 0COOCHHO CJI0KHBIX pa3JieNax); AaHbl TOJHOLEHHBIE OTBETHI HA BOIPOCHI
KOHTPOJILHOM paboThl; HE BCEr/1a BbIAEICHO HanboJiee CyIeCTBEHHOE, HO He JOMYIIEHO CepPbEe3HbIX
OlIMOOK B OTBETaX; OTBETHI HA BOIIPOCHI MPEACTABIEHBI B 00bEME, MPEBBIMIAIONIEM 0053aTeIbHBIN
MUHUMYM.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 11
Onucanue xapakmepucmuku 6binoHenus 3nanus: TlokazaHo BllaJicHHe OCHOBHBIM 00BEMOM
3HAHUI 10 MPONJICHHBIM pa3JieliaM Kypca CTAaTHCTUYECKON (DU3MKH; UMEIOTCS 3aTPYAHCHUS B
HEKOTOPBIX OTBETAaX, HETOYHBIC (POPMYIUPOBKH; B OTBETAX JAOMYCKAIOTCS OMIMOKHU IO CYIIECTBY
BOMpocoB. CTY/IEHT BIIAJICET TOJIBKO 0053aTeIbHBIM MHHUMYMOM B MPOMICHHBIX pa3jeniaX Kypca
CTaTUCTUYECKOU (pU3UKHU

KM-3. KoutpoabHoe MeponipusiTue - 3

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
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Bec koHTpobHOr0 Meponpustusi B BPC: 30

Ipoueaypa npoBeaeHnst KOHTPOJIbHOro MeponpusaTusi: KoarpoiasHoe mepornpustue — 3 (KM-3)
NPOBOJIUTCS HA MPAKTUYECKOM 3aHATUU 11 yueOHOH Henmenu B BUAE NUCHbMEHHOW KOHTPOJIBHOH
paboThl, OXBATBHIBAIOLIEH COAEpIKaHUE CIEAYIOIIMX pa3liesoB Kypca «CraTucTuyeckas (pusmkay:
OCHOBHBIE ITOJIOKEHHSI KBAHTOBOM CTaTHCTUYECKOM TCOpHU. KBanToBnie nACaJIbHBIC I'a3bl YaCTHII.
CryneHTsl B TedyeHHe | akaJeMHMUYeCKOro yaca JOJKHBI MUCbMEHHO OTBETHTh Ha KOHTPOJbHBIE
Bompockl U 3anaHus. KoHTponbHas pabora oreHuBaercst mo S-OanpHoil mikane. I[lomydennas
CTYACHTOM IO pe3yJbTaTaM BBIIOJHEHHUS NMUCbMEHHON KOHTPOJBHOW pabOThI OLICHKA SIBIISETCS
6ayuiom Tekymiero koutposs 3a KM-3.

Kpartkoe cogep:xxanue 3aganus:
1. CdopmynupyiiTe IpUHLIMI PaBHBIX allPUOPHBIX BEPOATHOCTEH IS KBAHTOBOM
CTAaTUCTUKH. 3alIMIINTE MUKPOKAHOHUYECKOE PACIIPECICHUE 1JIs1 3aMKHYTOM KBAaHTOBOM
CHCTEMBI U BBIPAXKEHUE VISl €€ SHTPOIIUH.
2. 3anuiuuTe KAHOHUYECKOE pacrpesiesieHue Al KBAHTOBOUM CUCTEMBI U BBIPAXKECHHUS [
KBAaHTOBOW CTaTUCTUYECKON CyMMBI, JHEPTHUH [ €JIbMroJiblia, SHTPOIHH, TABICHUS U
XUMHUYECKOT0 MOTEHIMANA.
3. Hcnonb3yst KaHOHUYECKOE paclpeieieHue, ONPeAeTUTe OTHOCUTENBHYIO (DIYKTyalnto
CpelHel SHepruu KBaHTOBOW CUCTEMBI.
4. Hcnonb3ys 00bIIOE KAHOHUYECKOE PacIipeIeIeHUE, 3aUIINTE BBIPAKCHHUE IS
OOJIBIION CTATUCTUYECKOW CYyMMBI M YCTAHOBUTE €€ CBSI3b C TEPMOJAUHAMUYECKUM
noteHnuaioM [ mo606ca KBaHTOBOW CHCTEMEI.
5. Hcnonb3ys BepakeHUE 71 TEpMOIMHAMUYECKOro nmoTeHnuana ['u60ca u cpeanero ymucna
3aI0JTHCHHS B UICATBHOM KBaHTOBOM Ta3e, TOKAKHUTE CIIPABEIITMBOCTE paBeHCcTBa PV = 2E / 3,
rae E — cpenusis sHeprust KBaHTOBOTO UJCAILHOTO Ta3a, HaXosIIerocs B oobeme V npu
JaBiieHuu P.
6. KakoB kputepuii nepexosaa K craTUCTHKE boibliMaHa 1715 M1€ajJIbHOTO0 KBAHTOBOT'O Ta3a
TOYCYHBIX YacTHI[? CpaBHHUTE JaBJICHUE B UACATHLHOM ra3e (epMHOHOB K OO30HOB C
JIaBJICHUEM B KBA3UKJIACCHUUYECKOM Ta3e IPU 3aJaHHOU IUNIOTHOCTU U TEMIIEpaAType.
7. Omnpenenute sHEepruto GepmMu, XUMHUYECKUN TTOTSHITHAN, BHYTPEHHIOIO SHEPTHIO U
JIaBJICHUE JUIS TIOJIHOCTBIO BBIPOXKIAEHHOIO UAECATIBHOIO 2JIEKTPOHHOIO T'a3a MpHU 3aJaHHOU
CpeaHEN IIOTHOCTH.
8. Ompenenurte Temneparypy KoHaeHcauu bosze—DiiHITeiiHa 1715 MAeaTbHOTO ra3a
0030HOB C HYJIEBBIM CIIMTHOM IIPHU 33IaHHON TJIOTHOCTU U XUMHUYECKUN TTOTEHITUAT TaKOTO Ta3a
IIpU TEMIEPATYPE HIKE TeMIepaTypbl KoHJeHcauuu bo3e—OlHInTelHa.
9. Onpenenure TEIIOEMKOCTb BBIPOXKACHHOIO U1€aJIbHOTO 3JIEKTPOHHOIO rasa,
MPUXOAIIYIOCS Ha eAUHUITY 00beMa, KaK (YHKITUIO TUIOTHOCTH U TEMIIEPaTypHI .
10. Ompenenure TEMIOEMKOCTh UICATBHOTO ra3a 0030HOB C HYJIEBBIM CIIHHOM,
MPUXOJAILYIOCS Ha eAMHHITY 00beMa, TIPH TeMIIepaType HUKe TeMIIepaTypbl KOHACHCAIIUU
Bboze-DitHmTeitHa, y9UThIBasl, YTO XUMHUECKUI TIOTEHIIMAI PaBEH HYJIIO.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIX METO/IbI 1.1. CdopmynupyiiTe NIPUHLIUI PaBHBIX allPHOPHBIX
BBIUMCJICHUS] TEPMOJUHAMHYECKHUX BEPOSTHOCTEH ISl KBAHTOBOW CTATHCTUKH. 3alHUILINTE
CBOICTB BEILLIECTB MUKPOKaHOHHUYECKOE pacIpeesIeHNE AJIs 3aMKHYTOU

KBAHTOBOM CHCTEMBI U BBIDQXKCHHE JIJISI €€ IHTPOIIHH.
2. 3anumuTe KAaHOHMYECKOE pacmpe/esieHne s
KBAaHTOBOM CHCTEMBI U BBIPAKECHHS JIJII KBAHTOBOM
CTATUCTUYECKON CyMMBl, sHepruu ['enbmronbia,
SHTPOIIHH, JIABJICHUS U XUMUYECKOTO TTOTSHIHAA.

3. Hcnonb3ys kaHOHHMYECKOE pacIipe/ie]ieHHe,
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OTIpeICNTUTE OTHOCUTEIBHYIO (DIIYKTYalllIO CpeiHen
SHEpPruy KBAaHTOBOI CHCTEMBI.

4. Hcnonp3ys 001bI10€ KAHOHHYECKOE
pacripesieieHue, 3alnIInTe BIpaKECHUE AJIsi O0JIbIION
CTaTHUCTUYECKOM CYMMBI U YCTAHOBHUTE €€ CBS3b C
TEPMOAMHAMHYECKUM MOTeHIIMaIoM [ m66ca KBaHTOBOM
CUCTEMBI.

5. KakoB kpurepuii nepexosna Kk CTaTUCTHKE
Bonbimana it uaeaibHOTO KBaHTOBOTO ra3a TOYEUHBIX
yactull? CpaBHUTE /1aBJICHUE B UJI€aIbHOM Ia3e
(hepMHOHOB ¥ OO30HOB C JaBJICHUEM B
KBa3MKJIACCUYECKOM Ta3e MpH 3alaHHOM IJIOTHOCTH U

TEMIEpAType.
YMers: Hcnonb30BaTh OCHOBHBIE 1.1. Hcnonw3ys BelpaXeHHUE IS
3aKOHBI KJIACCUYECKON u TepMoOJIMHaAMHYecKoro noreHnuana ['méoea u cpenHero
KBaHTOBOI MEXaHMKU U OCHOBHbIE YlClla 3all0JIHEHUS B U/1€aJIbHOM KBAaHTOBOM Tase,
IIOCTYJIAThI CTaTUCTUYECKOU JOKaXUTe crpaBeaauBocTs paBeHcTBa PV =2E / 3, rne E
buzuku Ui OINHCaHUs — CpeAHsisl SHEPIHsi KBAaHTOBOI'O UEAJIBHOIO rasa,
TEPMOJUHAMHYECKHUX CBOIICTB Haxozduerocs B o0beme V npu naBieHuu P.
BEILIECTB ; 2.  Ompenenure >uepruto Oepmu, XUMUIECKUN

MOTEHIMAJ, BHYTPEHHIOK YHEPTUIO U JIABJICHUE JUISI
MOJTHOCTBIO BBIPOKJICHHOTO UAEATIBLHOTO 3JIEKTPOHHOTO
rasa npu 3aJlaHHOM CpeJIHEH TIIIOTHOCTH.

3. Ompenenute TeMIeparypy KoHIeHcauu bo3e—
DUHIITEeHA U1 UeaIbHOTO ra3a 6030HOB C HYJIEBBIM
CIIMHOM TIPH 33JJaHHON MIIOTHOCTH U XUMHUYECKHI
MOTEHIMAJ TAKOTO T'a3a IPU TEMIIEPaType HUKE
TeMIEepaTypbl KOHJIeHcaun bo3e—DitHiTeliHa.

4. Onpenenure TEMI0EMKOCTb BBIPOXKIEHHOTO
HJICATBHOTO AJIEKTPOHHOIO ra3a, NPUXOIAIIYIOCS Ha
eIMHUIlY 00beMa, KaKk (PYHKIIUIO MIOTHOCTH U
TEeMIEPaTypHI .

5. Omnpenenurte TEMIOEMKOCTh UEAIBHOTO Ta3a
0030HOB C HYJIEBBIM CIIMHOM, MPUXOIAIIYIOCS Ha
eIMHUIlY 00beMa, IPU TEMIIEpaType HUXKE TeMIEPaTyphl
KoHJleHcauuu bo3e—OHHIITEHA, YUUTHIBAs, 4TO
XMMHYECKAN MOTEHIMAJ PaBEH HYJIIO.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 91
Onucanue xapaxmepucmuxu 6blnoHeHus 3Hanus . J{anpl OJHbIE, pa3BEPHYTHIE OTBETHI Ha
IIOCTABJIEHHBIE BOIIPOCHI, IOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH M0 IPONAEHHBIM TEMaM,
JI0Ka3aTeJIbHO PAaCKPBITHl OCHOBHBIE TIOJIO’KEHUS BOIIPOCOB; B OTBETE MPOCIIEKUBAETCS YETKas
CTPYKTYpa, JIOTHYECKas IIOCIIEN0BATENBHOCTD, OTPAXaroLlasi CyIIHOCTh PACKPbIBAEMBIX MIOHATHUH,
Teopuil, siBjeHUI. OTBETHI H3JI0KEHBI C HCIIOJIb30BAHNEM COBPEMEHHON Hay4YHON TEPMHUHOJIOTHH.
MoryT OBITh JOMYIIEHbI HEKOTOPbIE HEJOUYETHI B OTBETAX.

Ouenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 81
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Onucanue xapakmepucmuxu 6vlnoneHus 3uanus: 110ka3anbl 3HAHUS PONUICHHBIX Pa3JeNioB Kypca
CTATUCTUYECKOHN (DU3UKHU MTOYTH B TIOJTHOM 00BeMe (MMEIOTCS MPOOEITbl 3HAHUM TOJIBKO B
HCKOTOPLBIX, OCO6CHHO CJIOKHBIX pa3,uenax); JAAaHbI ITIOJTHOLECHHBIC OTBCTHI HAa BOIIPOCHI
KOHTPOJILHOHM paboThI; HE BCET/Ia BBIACICHO HanOoJIee CYIIECTBEHHOE, HO HE JOMYIICHO CePhEe3HBIX
OIINOOK B OTBCTAX; OTBCTHI HA BOIIPOCHI TPCACTABJICHLI B 06’beMe, MMPCBLIIAIOIICM 06H3aTeHBHBIﬁ
MUHUMYM.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 11
Onucanue xapakmepucmuku 6vinoaneHus 3uanus: 110ka3ano BiajieHue OCHOBHBIM 00HEMOM
3HaHUH 10 MPOUJICHHBIM pa3JieliaM Kypca CTAaTHCTUYECKOH (DU3HMKH; UMEIOTCS 3aTPYAHCHUS B
HEKOTOPBIX OTBETaX, HETOYHBIC (DOPMYIIUPOBKH; B OTBETAX JOMYCKAOTCS OMIMOKH 110 CYIIECTBY
BOMpocoB. CTy/IEHT BIIAJICET TOJBKO 0053aTEIbHBIM MHHUMYMOM B ITPOMICHHBIX pa3feliax Kypca
CTaTUCTHUYECKOU (PU3UKHU

KM-4. KoutpoJbHoe meponpusitue -4

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusaTus: KourponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeneHnst KOHTPOJIbHOro MeponpusaTus: Konrponsnoe meponpusitue — 4 (KM-4)
IPOBOJUTCS HAa MPAKTUYECKOM 3aHATUU 14 yueOHON Heleslu B BUAE NUCbMEHHOW KOHTPOJIbHOMN
paboThI, OXBATHIBAIOIICH COAEp)KaHUE CIEAYIOMMX pPa3lienoB Kypca «CraTtuctuyeckas (QpU3UKay:
OCHOBHBIE MOJIOKEHUSI KBAHTOBOM CTaTUCTHYECKOM Teopuu. KBaHTOBbIE MiealbHbIE I'a3bl YACTHUILL.
CryneHTsl B TedeHHE | akaJeMHUUYECKOro 4aca JOJDKHbI MUCbMEHHO OTBETHTb HAa KOHTPOJIbHbBIE
Bonpockl M 3anaHus. KoHTponbHas pabora oneHuBaercss no S-6anpHoil mikane. Ilomyuyennas
CTYACHTOM TIO pe3yJbTaTaM BBIOJHEHHS NMHCbMEHHON KOHTPOJILHOW pabOTHI OICHKA SIBISIETCS
OarioM Tekyiiero KouTposs 3a KM-4.

Kpatkoe cogepxxanue 3agaHus:
1.  BbluucauTe CTaTUCTUYECKYIO CYMMY JJISl IOCTYHATEIbHBIX CTeNeHel cBOOOIbI YaCTULIBI
B UJI€aJIbHOM rase B npuOImkennu bonbimana.
2. laiiTe onpeneneHe MOHATUIO XapaKTepucTuieckas Temneparypa. KakoBbl 3HaueHUs
XapaKTepUCTUUECKHUX TEMIIEPATyp MOCTYIAaTENbHbBIX, JIEKTPOHHBIX, KOJIEOaTEIbHBIX U
BpallaTeIbHbIX CTeneHeil cBo6oab! 1t MoieKy? [Ipu kakoM COOTHOIIEHUH MEXIY
TEMIIepaTypol Ta3a U XapaKTepUCTUUECKON TeMIlepaTypoil HEOOXOIUMO YUUTHIBATh
KBaHTOBbIE 3(h(HeKThI?
3. CdopmynupyiiTe MOIETHh «TAPMOHHUYECKUI OCIMILIATOP — KECTKUN POTATOPY ISt
JByXaTOMHOM MOJIEKYJIbI. 3alIUIINATE BBIPAXKECHUS JUIsl CTATUCTUYECKUX CYMM, OTBEYAIOIINX
K0JIe0aHUSM U BPALLEHHUSIM JIByXaTOMHOW MOJIEKYJIbl B MOJIETH «TapMOHUYECKUN OCIIMILISTOP
— JKECTKUU pOTATOPY.
4.  Ompenenurte BHYTPEHHIOIO SHEPTHUIO, SHTPOIHUIO, AABJICHHE U TEIUIOEMKOCTh HJI€aIbHOTO
ra3a bospliMaHa, COCTOSIIEro U3 KJIACCUUYECKUX MOJIEKYJI, KOTOPbIE COOTBETCTBYIOT MOJIEIU
«rapMOHUYECKUI OCLHUIUIATOP — JKECTKUN POTATOP», @ aTOMBI UMEIOT Pa3HbIE MACCHI.
5. JlaiiTe onpeneneHne KOHPUTypallMOHHOTO UHTETpajla U YCTAHOBUTE €TI0 CBS3b C
IpPYNIOBBIMU UHTETpaaMu. Ha 3Toi OCHOBE 3aMIINTE IPYNIIOBOE PA3JIOKEHHUE IS
TepMOJHaMHueckoro norenuuaia ['md6ca. Yem oTinyaercs rpymnmnoBoe pa3iokeHue Jis
KBAHTOBBIX UACAJIBHBIX Ta30B OT IPYIIIOBOIO PA3JI0KEHUS IS KBa3UKJIACCUYECKOTO
HenaeanbpHoro rasa?
6. Ha ocHoBe rpymnmoBoro pasiaoxeHus i TePMOJMHAMUYECKOT0 MoTeHuana [ 'u6oca
3aMUILINTE TPYIIOBBIE PA3JIOKEHUS ISl JaBICHHSI U TIOTHOCTH.
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7. UeM oTiMYaroTCs IPYMIIOBBIC U BUPHATIBHBIC PA3JI0KEHUS ISl TEPMOANHAMHYECKUX
(GyHKUIMN? YCTaHOBUTE CBA3b MEX/ly BTOPBIM I'PYNIIOBBIM MHTEIPAJIOM U BTOPBIM BUPHAIbHBIM
K03 puLreHTOM.

8.  KakxoBa 3aBUCHMMOCTb BTOPOT0 BUpHaIbHOIO K03 duimenta ot remmnepatypsl? Jlaiite
onpezaeneHue reMneparypsl boiis.

9. CdopmynupyiiTe NOHATHE TEPMOAMHAMUYECKOTO 1101001, 3alMIINTE BbIpaKEHUE IS
0e3pa3MepHOTo BTOPOT0 BUPHAILHOTO KO3(pPULIMEHTa C UCTIOIB30BaHUEM MOEIHHOTO
noreHnuana Jlennapaa-J>xonca.

10. Bprymcnute BTOpOH BUPHUATBHBIA KOAPPHUIMEHT KaK QYHKIUIO TEMIIEpaTyphl IS
HEHJIeJIbHOT0 KBa3UKJIACCUUECKOTO I'a3a TBEpbIX chep.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: IIpumeHATH 1.1.  Bpluucaure CTaTUCTUYECKYIO CYMMY JUIS
BEPOATHOCTHBIE ~ METOIBI  JJIA IIOCTYIATENIbHBIX CTENEHEeH CBOOOIbI YaCTHUIIbI B
UCCIIEOBAHHUS ujeaIbHOM rase B npudmmkeHnu bonbimMana.
TEPMOAMHAMUYECKUX CBONCTB 2. OmpenenuTte BHYTPEHHIOK 3HEPTHUI0, SHTPOIIHIO,
BEILECTB JABJICHHUE U TEIUIOEMKOCTb UICAILHOTO raza bonenmana,

COCTOSILIETO U3 KIIACCUYECKUX MOJIEKYJ, KOTOpbIE
COOTBETCTBYIOT MOJIENIN «APMOHUYECKHUI OCIMILISATOP —
KECTKUH pOTaToOp», a aTOMbI UMEIOT Pa3HbIE MACCHI.

3. Ha ocHoBe rpymnioBoro pazioxeHus 1is
TEPMOAMHAMHUYECKOT0 noTeHmana ['ndoca 3anuiure
IPYIIIOBBIE PA3I0KEHUs AJIS 1aBICHUS U MJIOTHOCTH.

4.  Yem oTnuyaroTCs rpynIoBble U BUPUATIbHBIE
pas3oKeHus s TEPMOANHAMUYECKUX (DYHKIIMNA?
YcTaHOBUTE CBSA3b MEKY BTOPHIM IPYIIIOBBIM
UHTETPaJIOM M BTOPBIM BUPHUATIBHBIM KO HUIIMEHTOM.
5. Boruncnure BTOpO# BUpHAIBHBINA KO3 pUmeHT
KaK (pyHKIMIO TeMIepaTypbl JUIsl HEU1€aIbHOTO
KBa3MKJIACCUYECKOr0 ra3a TBEpAbIX cdep.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 91
Onucanue xapaxmepucmuxu 6bIn0IHeHUs 3Hanus: JlaHbl OJIHbIE, PAa3BEPHYTHIE OTBETHI HA
ITIOCTAaBJIEHHBIE BOIIPOCHI, T0Ka3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 110 MPONJECHHBIM TEMAM,
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIE IIOJIOKEHUS BOIIPOCOB; B OTBETE MIPOCIIEKUBACTCS YETKAst
CTPYKTYpa, JIOTUUECKas MOCIIE0BAaTEIbHOCTD, OTPAKAIOIIA CYIIHOCTh PACKPBIBAEMBIX IIOHATHUH,
Teopui, siBJeHUH. OTBETHI U3JI0KEHBI C UCIIOJIB30BAHUEM COBPEMEHHON HAYYHON TEPMUHOJIOTHH.
MoryT OBITh JONYIIEHbl HEKOTOPBIE HEJJOUETHI B OTBETAX.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 81
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: TIoka3aHbl 3HAHUS TPOHICHHBIX Pa3/IeNiOB Kypca
CTaTUCTHYECKOW (PU3UKU TIOYTH B TIOJTHOM 00beMe (MMEIOTCSI TPOOEITbl 3HAHU TOJBKO B
HEKOTOPBIX, 0COOCHHO CJI0XHBIX Pa3/ieNax); JaHbl MOJHOIEHHBIE OTBETHI Ha BOPOCHI
KOHTPOJILHOHM paboThI; HE BCET/Ia BBIICICHO HaUOO0JIee CYIIIECTBEHHOE, HO HE JOMYIICHO CePhEe3HBIX
OIIHOOK B OTBETAX; OTBETHI Ha BOMPOCHI MTPECTABICHBI B 00bEME, TIPEBHIIIAIOIIEM 0053aTeIbHBIH
MUHUMYM.

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax. 11
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Onucanue xapakmepucmuxu 6binonneHus 3nanus: 11okazaHo BllaJieHHEe OCHOBHBIM 00BEMOM
3HAHMH 110 IPOIICHHBIM pa3ziesiaM Kypca CTaTHCTUYECKON (PU3UKH; MMEIOTCS 3aTPyTHEHUS B
HEKOTOPBIX OTBETaX, HETOYHBIE (POPMYIMPOBKH; B OTBETAX AOMYCKAIOTCS OMIMOKHU IO CYIIECTBY
BoIpocoB. CTyJIEHT BJIaIeeT TOIBKO 00s3aTeIbHBIM MUHIMYMOM B IIPOHMICHHBIX pa3jenax Kypca
CTaTUCTHUYECKOU (PU3UKU
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpouenypa npoBenenust

[Tpumep sKx3aMeHanMOHHOTO Omitera mo Kypey “Craructuueckas gusuka” 1. TepmoanHamuueckue
NOTEHLMaNbl U HMX MoyHble auddepenunansl. OnpeneneHue TEPMOIUHAMUYECKUX MapaMEeTpOB
(yHKIMIT) C MOMOIIBIO TEPMOIMHAMHUYECKMX NOTeHHManoB 2. Pacnpenenenne Makcpemia—
bonbumana. bapomerpuueckas ¢popmyna 3. OnpeaenuTs TEIVIOEMKOCTh UACATBLHOTO Ta3a 6030HOB
C HYJEBbIM CIIMHOM, MPUXOJAIIYIOCS Ha €AMHHULY O0beMa, IpU TEMIlepaType MEHbIIe
TeMnepaTypbl KOHJeHcaluu boze-DiHIITelHa, y4WUThIBas, 4TO XMMHUYECKUU TMOTEHUHA PaBEH
HYJIIO.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: UJ1-2nk-3 Braneer HaBpikamu pacuera TeIIOpU3NYECKUX CBONCTB
pabouux Te, UCIOIB3YEMBIX B SHEPTE€THUYECKOM 000pyA0BaHUHT

Bonpocel, 3a1anns
1.Ok3amenanoHHbIH Ouaet Ne 1
1. I[Tpenmert cratuctudeckoii puzuku. COOTHOILIEHHE MEXAY MaKPOCKOITUYECKUM U
MHUKPOCKOITMYECKUM YPOBHIMH OITUCAHUS
2. DBOJIIOIMS BO BpeMeHHU HaOmogaemMoit BenmuuHel. [IpencraBnenus lpenuarepa u
['eitzendepra
3. Onpenenute AaBieHNE BHIPOKISHHOTO UEABHOTO SJIEKTPOHHOTO Tra3a Kak (yHKIIHIO
TUIOTHOCTH U TEMITEPaTypPhI

2.OK3aMeHaIMOHHbBIN OneT Ne 2

1. [ToHsiTHE TEpPMOJMHAMHYECKOTO paBHOBecHus. Hauana (3aKoHbBI) TEPMOIUHAMUKH.
TepMoauHaMuveckasi TPAaH3UTUBHOCTD JIJI1 PABHOBECHOW CUCTEMBI

2. Oco0eHHOCTH KBAaHTOBOM MEXaHUKH JJII MAKPOCKOMIUYECKOTO Teja

3. [Ipu TepMOdIEKTPOHHOM SMUCCUH IPOUCXOIUT BBUIET AIEKTPOHOB C MMOBEPXHOCTU METaJlIa
WM TIONTynpoBoiHUKA. [Ipenmonaras, 4To a) BBUIETHI 2JIEKTPOHOB SBJISIOTCS CTATUCTUYECKU
HE3aBUCHMBIMH COOBITUSIMU U 0) BEPOSTHOCTD BbUIETA OJJHOTO 3JIEKTPOHA 32 OECKOHEYHO
MaJIbIF IIPOMEXKYTOK BPEMEHU U3BECTHA, OIIPEAEIIUTE BEPOSITHOCTD BBUIETA DJIEKTPOHOB 32
ONPEAECIEHHOE BpEMsI

3.DOK3aMeHaOHHbBIHA OmteT Ne 3

1. TepmouHAMUYECKUI IPEETBHBINA TEPEXO AJIsI pPABHOBECHOW CUCTEMBI. DKCTEHCUBHBIE 1
WHTEHCUBHBIC TEPMOIMHAMUYECKUE BEIUYUHBI (TIapaMeTphI)

2. KonurypanrioHHbIM HHTErpai KBa3UKJIACCUYECKOT0 HEeUeabHOTO raza. BupunanbHoe
YpaBHEHUE COCTOSTHUS HEUJICATBHOTO ra3a

3. OnpeaenuTe XMMUYECKUN MTOTEHIMAN BBIPOXKIEHHOTO UACATBHOIO SJIEKTPOHHOIO Ta3a Kak
(GYHKIUIO TUIOTHOCTH M TEMITePaTyphl

4.9x3aMeHaMOHHLIH OnieT Ne 4

1. TepMoaMHAMUYECKHE TIOTEHITUAIBI M UX TOJHBIE Auddepentmansl. OnpeneneHue
TEPMOJIMHAMUYECKUX MapaMeTpoB ((PyHKIIHIA) C TOMOIIBI0 TEPMOAMHAMUYECKUX TTOTCHIHAIOB
2. Pacnipenenenne Makcpemia—bonsimana. bapomerpuueckas popmyna
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3. Onpenenuth TEMI0EMKOCTh UACATBHOTO raza 0030HOB C HYJIEBBIM CIIMHOM, IPUXOASIITYIOCS
Ha eIMHUIly 00beMa, MpU TeMIlepaType MEeHbIlIe TeMIepaTypsl KoHaeHcauuu bose-
OWHIITEWHA, YYUTHIBAsA, YTO XUMUYECKHUM MOTEHIIMAI PaBEH HYJIIO

5.Ox3aMeHanmoHHbI Outet Ne 5

1. [Ipunuun Haumensluero nercteus. Oynkuus Jlarpanxka. YpaBuenus Jlarpanxa.
O0600111eHHbIE KOOPIUHATHI U CKOPOCTH

2. PaBHOBecHBIN cTaTUCTUUYECKUI onepaTop. [IpuHIMI paBHBIX allpUOPHBIX BEPOSITHOCTEM.
MUKpOKaHOHUYECKOE pacpeleICHUE U SHTPOIUS PAaBHOBECHON KBAHTOBOW CHCTEMBI

3. Onpenenurte TeMIepaTypHyIO 3aBUCUMOCTD IJIOTHOCTH KOHJieHcaTa boze —DitHmiTeiiHa B
U7ieaibHOM raze 0030HOB C HYJIEBBIM CIIMHOM IPU 33JaHHOM MJIOTHOCTH YHCIIA YACTHUI U
TEMIIEpAaTypax MEHbIlIE TeMIEpaTypbl KoHAeHcauuu boze —OliHTeiiHa

6.Ox3aMeHaluoHHbIHN Ouer Ne 6

1. 3aKOHBI COXpaHEHUsl FHEPTUH, UMITYJIbCA U MOMEHTA UMITYJIbCA U CBOWCTBA ITPOCTPAHCTBA U
BpEMEHU

2. Matpulia IioTHOCTH (CTaTUCTUYECKUM oniepaTop). OCHOBHOM MOCTYJIAT KBAaHTOBOM
CTaTHCTUYECKOM MexaHuKHU. YpaBHeHue ¢on Helimana

3. Onpenenure BKJIaJ B TEPMOJIMHAMUYECKHE (PYHKIIMM UEAIbHOrO ra3a boabsiiMana ot
HOPMAJIbHBIX KOJIEOAHUN MOJIEKYJIBI B MOJIENIA «TAPMOHUYECKUIN OCHUIIIATOP»
7.9x3aMeHalMOHHbIN Oner Ne 7

1. ®ynkuus 'amunbroHa. YpaBHenus ['aMuibToHa. 3aBUCUMOCTD IMHAMHYECKUX IEPEMEHHBIX
ot BpemeHu. Cxo0ku [lyaccona. IHTerpaisl qBUKCHUS

2. Kanonuueckoe pacnpenenenue. KBazukinaccuueckoe npubmmkenue. DHeprus [ enbmromnbiia
U TepMOAMHAMUYECKUe QYHKINHU. DIyKTyarnu

3. Paccmotpute pacnpenenenue Ilyaccona st uncna yactuil B IpeeabHOM cllydae, Koraa
YKCJIO UCTIBITAHUM BEJIMKO, HO MaJIO OTJIMYAETCS OT CPEAHETO 3HAUECHUS

8.OKk3ameHanoHHbIN OmteT Ne 8

1. ®a3oBoe nmpocTpancTBo. OnepaTop 3BOIIOLUN 3aMKHYTON cucTeMbl. Teopema JInyBusuis

2. bonpI10e KaHOHUUYECKOE pacipeseneHre. Q—oTeHInal U TepMOAMHAMUYECKUe QYHKITUH.
dnyKkTyanuu

3. Beruncnure BTOpoi BUPHUAIbHBIN KOAQPUIHMEHT Kak (QYHKIUIO TEMIIEPATyphl IS
HEUICaJIbHOI0 KBA3UKJIACCUYECKOI0 T'a3a YacTHl], TOTEHIaIbHAsl SYHEPTHsI B3aUMOJICHCTBUS
KOTOPBIX UMeET BU 00paTHOM CcTeneHHON (QyHKINU

9.Ox3aMeHanmoHHbIN Oner Ne 9

1. ITonsiTvie BEpOATHOCTH. AKCHOMAaTHKa TEOPUH BEPOSITHOCTEN. [IuCKpeTHBIE CilydaliHble
nepeMmeHHble. CpeaHee 3HaUeHUE, TUCIIepCusl, MaTpulla KoBapualui

2. Bupuanbssle koappunmenTsl. TepmoanHaMmuueckoe mojiodue

3. Onpenenure TEIIOEMKOCTb BBIPOXKACHHOTO HI€aIbHOTO AIEKTPOHHOIO rasa,
NPUXOSAILYIOCS Ha €UHHILY 00beMa, Kak (QYHKIHIO MJIOTHOCTH U TEMIIEPATyphl
10.Ok3ameHanroHHbIi 6mter Ne 10

1. HenpepriBHbIE cilydaliHble IepeMeHHble. CpellHee 3HaYeHHe, AUCTIEPCHs, MaTpHIla
KOBapHaluii sl HEMIPEPhIBHBIX CIyYalHBIX IEPEMEHHBIX

2. Ilpubnuxenue boabiiMana JUIs CTaTUCTUYECKOM CyMMBI WJI€aIbHOTO Ta3a YacTHIL C
BHYTPEHHUMHU CTETIEHAMHU CBOOOBI

3. Haiinure BEpOATHOCTH TOTO, YTO JBE YACTHULIBI C PA3IMUHBIMU CKOPOCTSAMHU B KJIACCHUECKOM
ra3e UMeIOT OIpe/IeJICHHYIO0 aOCOMIOTHYIO BEIMYMHY CKOPOCTH OTHOCUTEIBHOTO ABUKEHHUS.
Onpenenurte cpeHee 3HaUeHUE a0COTIOTHON BETMUYUHBI CKOPOCTH OTHOCUTENBHOTO ABHIKEHHS
11.9x3amenarmonnsbiii oumnet Ne 11

1. bunomunansHoe pacnpenenenue. Pacnpenenenns ['aycca u Ilyaccona

2. Ilepexon k cratuctrke bonpimana. Kpurepuii BeIpoxkaeHUs UI HCAIbHBIX KBAaHTOBBIX
ra3oB
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3. Onpenenure TEMIOEMKOCTh HICAIBHOTO ra3a 0030HOB € HYJIEBBIM CITMHOM, MPUXOASALIYIOCS
Ha e/IMHUIly 00beMa, MpU TeMIlepaType MEeHbIIe TeMIepaTyphl KonaeHcauuu bose —
OWHIITEWHA, YYUTHIBAsA, YTO XUMUYECKHUM MOTEHIIMAI PaBEH HYJIIO

12.9x3ameHanoHsbA omier Ne 12 ,

1. ®ynkius pactupenenenus B pazoBoM npoctpancTse. OCHOBHOM MOCTYJAT KIACCUYECKOM
CTaTHUCTUYECKON MeXaHUKU. YpaBHeHue JInyBuLs At GyHKIUU pacipeeeHus

2. BeIpoI€HHBIN UACANbHBIN ra3 pepMuoHoB. DHeprust Pepmu

3. Onpenenute Temnepatypy boiiis 1 HeneanbHOro KBa3UKIACCHUECKOT 0 T'a3a YacTHII,
B3aMMOJIEMCTBHE MEXAY KOTOPBIMHU 33J1a€TCs IOTEHIIMAIOM MPSMOYIOJIbHON TOTEHLUAIbHON
SIMBI

13.9x3ameHannonHbIi 6metT Ne 13

1. Cratuctuueckasi He3aBUCUMOCTh. AJITUTUBHBIC MHTETPAJIbI IBUKCHUS

2. BeIpoxIeHHBIN HeanbHbIi ra3 0030HOB. Konnencamnus boze — DifHiTeitHa

3. Haiinute ypaBHEHUE COCTOSIHUS, BHYTPEHHIOIO SHEPTUIO U TEIIOEMKOCTb
KBa3MKJIACCHUYECKOTO UACATBHOTO ra3a, UCIOoJb3ysd KaHOHUYEeCcKoe pacnpeaenenue [ moodca
14.Dx3amenanuonubiii ouner Ne 14

1. [TpyHLIMII paBHBIX allPUOPHBIX BEPOATHOCTEH. MUKPOKAaHOHMYECKOE pacIpeieIeHUE IS
KJIACCHYECKON paBHOBECHOU CHCTEMBI

2. O061mue COOTHOLIEHUS 111 TEPMOIMHAMUYECKUX (DYHKIIMI KBAHTOBOI'O UJCAJILHOTO Ta3a

3. [Ipennonarasi, 4T0 B HEKOTOPOW CUCTEME paclpe/iesieHne YUCia YaCTHI] BO BpEMEHH UMEET
BuJ pacripeneneHus [lyaccona, onpenenure cpeHEeKBapaTHUHYO (DIYKTYalnio YuciIa YacTUI]
IIPU YCIOBUH, YTO CPE/IHEE YHUCIIO YACTHUIL B €IMHUIY BPEMEHU U3BECTHO
15.Ok3ameHanonHbli 6mier Ne 15

1. ®a30BbIii 00BEM U TEPMOIMHAMUYECKHE (PYHKIINU UACATHHOTO KIACCHYECKOTO rasa.
[Tapamokc I'n66ca

2. bonbias cratucTuyeckas cymMMa i KBAaHTOBOTO HjeanbHOro rasa. Pacnpenenenus bose —
Olinmreiina u ®epmu — upaka

3. MaremaTtndeckuii MassTHUK COBEpIIaeT rapMOHMYECKUE KOIeOaHHs [0 N3BECTHOMY 3aKOHY.
HaiinuTe BeposITHOCTB TOTO, UTO MPU CIIy4allHOM U3MEPEHUU OTKJIOHEHUS MasiTHUKA Ha
OTIpeIeIeHHBIN Yroi 3TO 3HaUeHue Oy/1eT HaXOAUTHCS B 3a/laHHOM MHTEpBasie
16.Ok3ameHanoHHBbIN 6mter Ne 16

1. ®ynkuus pacupenenenns Makcseiuia. Pacnipeienenns 4acTHIl HAEAIBHOTO KIACCHYECKOTO
ra3a 1o UMIyJbCaM, SHEPTUsSIM, MOJIYJIIO CKOPOCTH

2. CTaTUCTUYECKHE CYMMBI B MOJIEIH «TAPMOHMUYECKUH OCLIMILISATOP — KECTKUN POTATOP» IS
JIBYXaTOMHOMN MOJIEKYJIbI

3. Beruucnute BTopoit BUpHanbHbI KOAGGUIMEHT KaK (YHKIIUIO TEMIEPATYPhI IS
HEUIeaIbHOT0 KBAa3UKIJIACCUYECKOI0 ra3a TBEPABIX cdep

17.0Ox3ameHanoHHBIH Omter Ne 17

1. Ciun Mukpouactuisl. [lonHas BomHOBas PyHKIMS

2. Cratuctudeckasi cymMMma sl IOCTYMaTeIbHBIX CTeNeHel CBOOOIbI YaCTHIIBI B UACATEHOM
ra3e B npuOmkeHuu bonpiiMana

3. Pa3zpe:xeHHbII ra3 HaxOqUTCs B COCY/IE MPU 3aJaHHOM JaBiieHuU. Mcnonb3ys
pacnpezneneHue MakcBeia o CKOPOCTSIM, OMPEEIUTe CKOPOCTh UCTEUEHUS YaCTHIl T'a3a B
BaKyyM uepe3 HeOOJIbII0e OTBEPCTHUE € 3aJaHHOM IIJIO0IIA/IbI0

18.Ok3ameHanoHHbIi Omer Ne 18

1. ToxiecTBEHHOCTh MUKpOYacTHIl. PepMHOHBI U 0030HBI

2. CB0oOOTHAS SHEPTHS M TEpMOAMHAMUYECKUE (DYHKITMHU HaeaIbHOTO raza bonpimana.
XapakTepuCcTUUECKUEe TEMIIEPaTyphl 17151 BHYTPEHHHUX CTENeHe cBOOOIbI

3. Ucnonw3ys pacnpenenenue ['mb0ca Ayt KBa3UKIACCUIECKON CUCTEMBI, TOTYIUTE
pasnuyHbie popMbl pactipeniesnieHuss Makcpesa

19.0k3ameHanroHHbIH 6mter Ne 19

1. [Totnast BoHOBAs GYHKITUS ISl CHCTEMBI TOXA€CTBEHHBIX MUKpouacTuil. [Ipunmum [Taynu
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2. Cuiibl MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBHUS B Pa3peKEHHBIX Ta3ax
3. Ucnonb3ys pacnipenenenne MakcBesuia 11 KBa3UKJIACCUUECKON CUCTEMBbI, OITPEACIIUTE

CpeIHue 3HAYCHHUS LIEJIBIX CTeMeHEH CKopocTel U HanboJiee BEPOsSTHOE 3HAUCHUE a0COMOTHOMN

BCJIMYMHBI CKOPOCTH

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Bompoc Nel. [IpuunHO BOBHUKHOBEHUS MaKpPOCKOIMMYECKHUX MPOIECCOB B PAaBHOBECHOM
CUCTEME SIBIISETCH ...

OTBeThI:
1. [TprunHOM BOBHUKHOBEHUS MAaKPOCKOIIMUYECKUX MPOILIECCOB B PABHOBECHOM crucTEeME
SBIISIETCS ...
OTBeTHI:
1) BzaumopeiicTBre pa3TuyHbIX YaCTHUI] CUCTEMBI;
2) B3zaumopeiicTBre ¢ OKpYKAIOIICH Cpeoi;
3) ®nykTyanuu Kakou 1100 u3 PU3NYECKUX BETUYHH;
4) BzaumoielicTBUE aTOMOB M MOJIEKYII.
Bepwuriii otBeT: 2) B3auMojeiicTBre ¢ OKpy Karole cpeaoi
2.Bonpoc Ne2. TepmoauHamuyeckasi cuctema — 37O ...

OTtBeTsI:
2. TepMoaMHaMHUYECKasi CUCTEMA — 3TO ...
OTBeThI:
1) Mukpockomnudeckasi CUCTEMA;
2) Makpockomnuyeckasi CUCTEMa;
3) Cuctema, MOTUUHSIONIASACA 3aKOHAM KJIACCUYECKOW MEXaHUKH
Bepwnpiii otBeT: 2) Makpockonuueckas cuctemMma
3.Bompoc Ne3. DaTponus kak QYHKIUS COCTOSHUS CHCTEMBI 3aBUCUT OT HE3aBUCUMBIX
MEePEMEHHBIX

OtBeTsI:
3. DHTpoOIUs KaK QYHKIMS COCTOSHUS CUCTEMBI 3aBUCUT OT HE3aBHCUMBIX ITEPEMEHHBIX:
OtBeTsl:
1) TemnepaTypa, 00beM U YHCIIO YACTHII,
2) DHeprus, 00bEM U YUCIIO YaCTHI;
3) Temnepatypa, 00beM U XUMUUYECKUN TOTEHIIUATT;
4) DOueprus, 00beM U XUMUYECKUH TOTEHIIAA
BepHnbslii oTBeT: 2) DHeprus, 00beM U YHCIIO YaCTHIL
4.Bonpoc Ned4. Bonbioif TepMoanHamMuueckuii morenuuan ['m60ca kak GyHKIUSA COCTOSHUS
CUCTEMBI 3aBUCUT OT HE3aBUCHMBIX NTEPEMEHHBIX:

OtBerTsI:
4. bonpuioit TepmoarHaMudeckuit moteHuuan ['mé6ca kak GyHKINS COCTOSIHUSL CUCTEMBI
3aBHCUT OT HE3aBUCHMBIX IT€PEMEHHBIX:
OtBeTsI:
1) TemnepaTypa, 00beM U YHCIIO YACTHII,
2) DHeprus, 00bEM U YUCIIO YaCTHII;
3) Temnepatypa, 00beM U XUMHYECKUN TOTEHIIUAT;
4) DHeprusi, 00beM U XUMUYECKHUI MTOTEHITHAI
Bepnpriii otBet: 3) Temneparypa, 00beM U XUMUYECKHUM TOTEHIIUAT
5.Bomnpoc NeS. ®a30BbIM IPOCTPAHCTBOM HA3bIBAETCHA ...
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OTBeThI:
5. ®a30BbIM POCTPAHCTBOM HA3BIBAETCA ...
OTBeTHI:
1) I[IpoctpancTBO (ha30BBIX COCTOSIHUN TEPMOIUHAMUYECKON CUCTEMBI;
2) AGCTpakTHOE MPOCTPAHCTBO U3MEPEHUIL, [10 KOOPIANHATHBIM OCSIM KOTOPOI'O OTJIOKEHBI
0000111eHHBIE KOOPJMHATHI M CKOPOCTU YaCTHULl CUCTEMBI;
3) AGCTpakTHOE MPOCTPAHCTBO U3MEPEHUH, IO KOOPAUHATHBIM OCSIM KOTOPOT'O OTJIOKEHBI
0000111eHHBIE KOOPJMHATHI K 0000IIEHHBIE UMITYJIbChI CHCTEMBI
Bepwnbrii otBeT: 3) AGCTpaKTHOE IPOCTPAHCTBO U3MEPEHUM, TI0O KOOPMHATHBIM OCSIM
KOTOPOTO OTJIOXKEHBI 0000IEHHbIE KOOPAUHATHI U 0000IIEHHBIE UMITYJIBChI CHCTEMBI
6.Bompoc Ne6. BriGepure HEmpaBHIILHOE YTBEPKICHUE:

OTtBeThI:
6. BriGepuTe HenpaBUIIBHOE YTBEP)KICHHE:
OTBeThI:
1) 3akOH cOXpaHEHUs SHEPIHH BBITEKAET U3 OJHOPOJIHOCTH BPEMEHH;
2) 3aKOH COXpaHEHUs UMITYJIbCA BBITEKAET U3 U30TPOIIUU IPOCTPAHCTBA;
3) 3aKoH COXpaHEHUs UMIIYJIbCa BBITEKAET U3 OAHOPOIHOCTH MPOCTPAHCTBA
BepHnblii oTBeT: 2) 3aKOH COXpaHEHUsI UMIIYJIbCa BHITEKAET U3 U30TPOIUH IPOCTPAHCTBA
7.Bonpoc Ne7. @epMHOHaMU ABJISIOTCS YaCTHUILIbI

OTBeETHI:
7. ®epMHUOHAMU ABJSIOTCS YaCTULIBI
OTBETHI:
1) C uenbiM CIUHOM;
2) C n1006bIM CLIUHOM,;
3) C nonyuensiM CIIMHOM;
4) C non0XUTENbHBIM 3apsI0M;
5) C oTpunaTebHBIM 3apsiIoM
Bepwpsiii otet: 3) C momyiensiM CITHOM
8.Bompoc Ne§. bozoHamu SIBISIFOTCST YaCTHIIBI

OTBeThI:
8. bo30HaMU SABIISAIOTCS YaCTULIBI
OTBeTHI:
1) C menbM CiuHOM;
2) C nmo0bIM CITUHOM;
3) C nonyuenasiM CIIMHOM,;
4) C noJIOKUTETHHBIM 3apsIIOM;
5) C oTpuLaTenbHbIM 3apsI0M
Bepnpiii otBet: 1) C 1enbiM cliiHOM
9.Bomnpoc Ne9. /IsyxaromHasi MOJIEKYJIa UMEET ...

OTBETHI:
9. IByxatroMHast MOJIEKYJla HMEET ...
OTBETHI:
1) Tpu mocTynaTenbHBIX, OJIHY BpaIIaTeIbHYIO U OAHY KOJEOATEIIbHYIO CTETICHH CBOOO/IHI,
2) Tpu mocTynaTenbHbIX, JIBE BpallaTeIbHBIX U OHY KOJIeOaTeIbHYIO CTETIEHH CBOOO/IBL;
3) Tpu mocTynaTenbHBIX, JIBE BPAIIATEIbHBIX, OJHY KOJEOATEIbHYIO U SJIEKTPOHHBIE CTETICHI
CBOOO/BI,
4) JIBe BpaIareibHbIe, OJHY KOJICOATEIbHYIO U DJIIEKTPOHHBIE CTEIIEHH CBOOOIBI

20



Bepusriii otBet: 3) Tpu nmocTynarenbHbIX, ABE BpalaTeIbHbIX, OJHY KOJIeOaTEIbHYIO U
JIEKTPOHHBIE CTENIEHH CBOOOIbI
10.Bonpoc Nel0. Xumuueckuil MOTEHIIMATI KBa3UKJIACCUYECKOT0 UJI€AIbHOIO T'a3a SIBIISETCS ...

OTBeTHI:

10. XuMuuecknii NOTeHIHA KBa3UKJIACCUUECKOTO HI€aJIbHOIO ra3a sBIIAETCS ...

OTBeTHI:

1) [TonoxuTenpHOM BETUIHHOM;

2) [MonoxxuTenpHON BEIMYMHON U BO3PACTAET, KaK MepBasi CTENEHb TEMIIEPATYpPhI MPpHU €&

MOBBIIICHNH;

3) OTpunarenbHON BEIUYUHON U BO3PACTAET C YMEHBIIEHUEM TEMIIEPATYpHI;

4) OTpunateabHON BETUYMHOW U YMEHBIIIACTCS C TIOHMKEHUEM TeMIIePaTyphl
Bepnplii otBeT: 3) OTpuiaTeIbHOM BETUYMHON U BO3PACTAET C YMEHBILICHUEM
TeMIIepaTypbl

11.11. 3nauenuie TEIIOBOM AJIMHBI BOJIHBI e bpoins ...

OTBeTHI:
11. 3HaueHue TeMIOBOM JJIMHBI BOJIHBI /e bpoins ...
OTBETHL:
1) YMeHbIaeTcsi ¢ poCTOM TeMIIepaTyphl;
2) PacTeT ¢ MOBBILLIEHUEM TEMIIEPATYPHL;
3) He 3aBucut ot TemmepaTypsl
BepHnblii otBeT: 1) YMeHbIIaeTCS ¢ pOCTOM TEMIIEpaTypbl
12.Bomnpoc Nel2. CocrosiHuEe KBaHTOBOW CUCTEMBI, B3aUMOICUCTBYIONICH C OKPYKEHHEM B
3a/IaHHBIX BHEUTHUX YCIOBUSX, OMUCHIBACTCS ...

OTBeTHI:
12. CocTosiHuE KBaHTOBOW CUCTEMBI, B3aUMO/ICHCTBYIOIICH C OKPYKEHHEM B 3aJIaHHBIX
BHCIITHUX yCJIOBHSIX, OTIMCHIBACTCS ...
OTBeTHI:
1) CoBOKYNHOCTBIO 000OIIEHHBIX KOOPAUHAT U 000OIIEHHBIX UMITYJILCOB;
2) BonHoBO# QyHKIMEIH;
3) Matpurieit ioTHOCTH
Bepwsiii otBeT: 3) Matpuiieii mioTHOCTH
13.Bompoc Nel3. Konnencanueit bo3e-DitHiTeiiHa Ha3pIBaeTCs ...

OTBeThI:
13. Konneuncamnueit bo3e-DiHIITeHa Ha3bIBaeTC ...
OTBeTHI:
1) IlpeBparenne uieanbHOro raza 6030HOB B XKHJIKOCTb;
2) CxormieHre YacTHIl UJI€AJIbHOTO Ta3a Ha OCHOBHOM SHEPIreTUYECKOM YPOBHE
Bepusiit otet: 2) CkoIuieHHE YacTUI] HJI€aJIbHOTO T'a3a HA OCHOBHOM YHEPreTHYECKOM
YpOBHE
14.Bompoc Nel4. Kanonnueckast craTuctudeckas cymma I mb0ca kak pyHKIUS COCTOSHUS
CUCTEMBI 3aBUCUT OT HE3aBUCHUMBIX MTEPEMEHHBIX:

OtBerTsI:
14. Kanonnueckas cratuctuueckas cymma ['nb6ca kak pyHKIMS COCTOSIHUS CUCTEMBI 3aBUCUT
OT HE3aBUCHMBIX IT€PEMEHHBIX
OtBeThI:
1) TemnepaTypa, 00beM U YHCIIO YACTHII,
2) DHeprus, 00bEM U YUCIIO YaCTHI;
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3) Temmepatypa, 00beM U XUMHYECKUN TTOTCHITUAT,
4) DHeprusi, 00beM M XUMUYECKHH MOTCHIIHAI
Bepusriii otet: 1) Temmneparypa, 00beM 1 YHUCIIO YaCTHII
15.Bompoc Nel5. 3HaueHne BTOpOTo BUPHUATBLHOTO KOd(h(PHITEHTa B pealbHOM Pa3pekeHHOM
rase siBJsieTcs. . .

OTBeTHI:
15. 3naueHne BTOpOro BUpHAILHOTO Kod((uiireHTa B pealbHOM pa3pe:KEHHOM ras3e
ABJISETCS. . .
OTtBeTHI:
1) IonoxxuTenbHOM BETMUYUHON MPU TeMIiepaTypax Ooublie Temreparypsl boits;
2) OtpunareabHON BETMUYMHON IIPH TEMIIEpaTypax OoJibliie TeMiepaTypsl boiis;
3) He 3aBucut ot Temneparypsl
Bepnsriii oteT: 1) [TonoXuTeapHON BETMYMHON ITPH TEMIIEpaTypax OoJIbIlIe TeMITepaTyphl
boitns

11. Onucanue wikanvt ouenusanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 91
Onucanue xapakmepucmuku evinonenus 3uanusa: CTyICHT BIaeeT 3HAHUSIMH CTaTHCTHYECKOM
(bu3KKH B MOJTHOM 00BbeMe Y4eOHOM MPOrpaMMBbl, IOCTATOYHO TTTyOOKO OCMBICIMBAET KBAHTOBYIO
MEXaHUKY CaMOCTOSITEIIHO, B JIOTHYECKOH ITOCIIEA0BATEILHOCTH M MCUEPITBIBAIOIIE OTBEYALT Ha
BCE BOMPOCHI IK3aMEHAIIMOHHOTO OMIIeTa, MOJYEPKUBACT MPU ITOM CaMOE CYIIECTBEHHOE, YMEET
aHAJIM3UPOBATh, CPABHUBATH, Kilaccu(uuupoBarh, 000011aTh, KOHKPETU3UPOBATDH U
CUCTEMAaTHU3UPOBATh U3yUYECHHBIA MaTepual, BEIACIATh B HEM IJ1aBHOE: YCTaHABIUBATH IPUYUHHO-
CIICZICTBEHHBIE CBSI3U; YETKO (DOPMUPYET OTBETHI, PEIIACT 33/1a4H MOBBIIICHHON CII0KHOCTH;
BJIa/I€€T 3HAHUSMU OCHOBHBIX IPUHIIUIIOB CTATUCTUYECKON (DHU3HKHU.

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 81

Onucanue xapakmepucmuku vinonnenus sHanus: CTyIeHT BlIaJeeT 3HAHUSIMU CTaTHCTHYECKON
(U3UKU OYTH B MOJHOM 00BEME MPOrpaMMbl (MMEIOTCS TPOOEIbl 3HAHUH TOJIBKO B HEKOTOPBIX,

0CcO00EHHO CIIOKHBIX pa3fieiax); CAMOCTOSITETIbHO M OTYACTH MPH HABOSIIUX BOTPOCAX JIAeT
MIOJTHOLIEHHBIE OTBETHI Ha BONPOCHI HK3aMEHAIIMOHHOT0 OMleTa; He Beer/ia BhlAeseT Hauboee

CYIIECTBEHHOE, HE JIOIYCKAeT BMECTE C TEM CEPhE3HBIX OITMOOK B OTBETAX; YMEET PelIaTh JETKUE ’
CpeaHe! TSHKECTH 3a]laud; yMEeeT TPaKTOBaTh BOIIPOCH CTATUCTUYECKON (PU3UKU B 00beME,
MPEBBIMIAIOIIEM 0053aTeIbHBI MUHUMYM.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (1
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT BJaieeT OCHOBHBIM 00beMOM 3HAHUI
IO CTAaTUCTHYCCKON (DU3HKE; MPOSIBISIET 3aTPYTHEHHUS B CAMOCTOSATEIBHBIX OTBETaX, OMIEPUPYET
HETOYHBIMU (DOPMYIIUPOBKAMU; B TIPOIECCE OTBETOB JIOMYCKAOTCS OIMIHOKH 1O CYIIECTBY
BOmpocoB. CTyIEHT CITOCOOEH pemiaTh JIMIIb HauboJiee JIETKUEe 3a7aqH, BIaIeeT TOJIbKO
00s13aTeTbHBIM MUHUMYMOM METOJIOB CTaTUCTUIECKON (DU3UKHI

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

HroroBas omenka (MO) mo kypcy "Crartuctuueckas ¢u3uka" BBICTaBISIETCS HAa OCHOBaHUU
CEMECTPOBOM M HK3aMEHAllMOHHOM COCTABIISIIOLIEH M OINpEAeNsIeTcsl KaK CpPEAHEB3BEIICHHOE
3Ha4YeHHE CIEYIOUINX BelMUnYrH — Oanna Tekymero kouTpois (bTK) u onenku Ha sk3amene (OD):
NO=0,4* BTK+ 0,6 * OD.
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