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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. IIK-1 CnocoOeH npoBOAUTE pacdeThl TEIIIO(GU3NUECKUX XapaKTEPUCTUK IIPOLIECCOB,
IIPOTEKAIOIIUX B KOHKPETHBIX TEXHUYECKUX YCTPOMCTBAX U alllapaTax d3HEPreTUIECKOro
000pyT0BaHUS
NJI-2 Bnaneetr HaBbIKaMH pacyeTa TerIo()U3nIecKiX CBOUCTB pabounX Tel, UCTIOIb3YEMbIX
B SHEPreTHYeCcKOM 000py10BaHUN

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. KorrponbHoe 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
IK-1 N J-2mx-1 Bnaneer | 3nath: KonTponpaoe meponpusrtue -1 (KorrponsHas padora)
HaBbIKAMU pacueta | OCHOBHBIE 3aKOHBI KonTponbsaoe meponpusrue -2 (KontponsHas padorta)

TEIUIO(U3UYECKUX CBOWCTB

pabounx Te,
UCTIOJTb3YEMBIX B
JHEPreTUYECKOM
000py1I0BaHUM

KJIACCUYECKOM M KBAaHTOBOU
MEXaHUKH IJIST CUCTEM
MHOTHX YaCTHUI] 1 OCHOBHEIE
MOCTYJIAThl CTATUCTUYECKOU
¢buznkn

BeposiTHOCTHBIE METOIBI
OIMMCAHUS CUCTEM MHOTHX
YaCTHI]

OCHOBHBIX METOBI
BBIUMCIICHUS
TEPMOJIUHAMUYECKUX
CBOMCTB BEIIICCTB

YMmeTs:

Hcnonbp30BaTh OCHOBHEBIC
3aKOHBI KJIACCUYECKOU 1
KBaHTOBOM MEXaHUKHU U
OCHOBHBIE MTOCTYJIaThI
CTaTUCTUYECKOUW (PU3UKHU st
OIMMCaHUs
TEPMOJINHAMUYECKUX
CBOICTB BEIIECTB |
[IpumeHATH BEPOSATHOCTHBIE
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),
JIOKa)KUTE 3aKOH COXPAHEHHUS YHEPTUU NIl MEXaHUYECKOW CUCTEMBI, HAXOASALLIENCS BO
BHEIIHEM MMOTEHIIMAILHOM I10JIE.
7. aiite onpenenenue (azoBoro oobema. Chopmynupyiite Teopemy JIMyBUILIs 1St
¢dazoBoro ooObemMa 3aMKHYTOW MEXaHUYECKON cucTteMbl. Kakumu TMHAMHUYECKUMU
nepeMEeHHbIMU ((YHKLUSAMH) ONPEENIeTCsl TOBEPXHOCTh, OTpaHUYHMBaONast (pa3oBblii 00beM
3aMKHYTOW CHCTEMBI?
8.  CdopmynupyiiTe MOHATHE ITIOTHOCTH BEPOSTHOCTH JIJISI HETIPEPBIBHOM CITyJaitHON
BeIMUMHBIL. JlaiiTe onpenesnenns cpeIHero 3Ha4eHusl, JUCIIEPCUU U CPEAHEKBAAPATUIHOTO
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

Ouenka: 2
Onucanue xapakmepucmuxu evinoinerus 3Hanus: 1) OTBETHI MPEACTaBISIOT COOOM pa3pO3HEHHbIE
3HaHUS C CYIIECTBEHHBIMU OIIMOKaMU 110 BorpocaM. [IpucyTcTByIOT parMeHTapHOCTD,
HEJIOTHYHOCTH U3NI0KeHUsI. OTCYTCTBYIOT BBIBOJIBI, KOHKPETHU3AIMS U JOKA3aTEIbHOCTh
U3JI0XKeHUs. HayuHast TepMHHOJIOTHS IIPAKTHYECKU HE UCTIONb3yeTcs. 2) OTBeThl Ha OOJIBIIMHCTBO
BOIIPOCOB IMOJTHOCTBIO OTCYTCTBYIOT

KM-2. KouTposibHoe MeponpusiTue -2

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IMpoueaypa npoBeaeHnst KOHTPOJIbHOr0 MeponpusaTusi: KonrpoiasHoe mepornpusitue — 2 (KM-2)
MPOBOAMTCS HAa IMPAKTUYECKOM 3aHSATUU 7 y4eOHOM HeAenu B BHUJE MUCbMEHHOW KOHTPOILHOM
paboThI, OXBATHIBAIOIICH COAEp)KaHUE CIEAYIOMIHMX pPa3lenoB Kypca «CraTtuctuyeckas (QpU3UKay:
OCHOBHBIE TTOJIOKEHUSI KIACCUUYECKOW CTATUCTHYECKOM MeXaHUKU. OCHOBBI KBAHTOBOW MEXaHUKHU
JUISL CUCTEM TOXICCTBEHHBIX 4acTuil. CTyIEHTHI B TE€UeHHE | aKaJeMHUYECKOTO Yaca JIOJDKHBI
MUCHbMEHHO OTBETUTH HAa KOHTPOJIbHBIE BONPOCHI U 3afanus. KoHTponsHas paboTa olleHUBaeTCs 1Mo
5-6ampHo# mikane. [lomydeHHAss CTYIEHTOM [0 pe3y/lbTaTaM BBITIOJHEHUS TMHCHBMEHHON
KOHTPOJIbHOM paboThI OlLIEHKA sIBIIsieTCs 0aiioM TeKyIero KoHtpois 3a KM-2.

Kpartkoe cogep:xanue 3ajaHus:
1. Haiinure pyHkuro pacnpenenenus MakcBesuia o CKOPOCTSM, €CIIM U3BECTHA (DYHKIIHS
pactipenenenust Makcsena mo uMiyibscaM. Ha 3Toi ocHOBe onpenenuTe QyHKIUIo
pacpeneneHus 1o MOy CKOPOCTH.
2. Jaiite onpenenenue ramma — pyakun ['(x). [IpencraBpTe Ui Hee aCHMIITOTHYECKOE
paznoxenue Ctupnunara. Beraucnure 3nauenus ['(1) u I'(0,5). Jlokaxute cripaBeATuBOCTb
paBeHcTtBa ['(x+1) = xI'(x) u Beruncaute 3Hauenue I'(n), rae N - HaTypaJbHOE YUCIO.
3. Cdopmynupyiite npobiiemy, CBsI3aHHYIO ¢ napajgokcom ['ub6ca. Berancnure sHTpOnuio
UJ€AbHOTO KJIACCUYECKOTr0 ra3a, cocTosimero u3 N oJIiHaKOBbIX YacTUIl Macchl m B 00beMe V
u uMetolero sHepruto E, ecnu BennunHa ero gpa3oBoro oobemMa n3BecTHa.
Ha 31011 0OcHOBE HalguTE TEMNIEPATypy, H30XOPHYIO TEIUIOEMKOCTh U JTABJIICHUE UEATBLHOTO
KkJaccuyeckoro rasa. Uro Jx. ['m66¢ npeanoxun A pazpeneHus napajgoxca’?
4.  Hcnonp3ys pacipenenaeHie BEpOSITHOCTH TOTr0, UTO a0COJIOTHAS BEIMUNHA CKOPOCTH
000 YacTUILIBI JIEXKUT B 3aJJaHHOM MHTEpBaJIe, ONPEAEIUTE CPEIHNE 3HAUYCHUS MOy
CKOpOCTH, KBaJipaTa MOJIYJsI CKOPOCTH U HanboJjiee BEpOsTHOE 3HaUeHHE a0COIIOTHOM
BEJIMYMHBI CKOPOCTH.
5. Haiiaure BepoSTHOCTH TOTO, YTO JABE YACTHUIII B KIIACCHUECKOM Ira3e UMEIOT a0COTIOTHYIO
BEJIMYMHY CKOPOCTH OTHOCUTEIBHOTO ABUKEHUS B 3aJaHHOM MHTepBaie. OnpenenuTe cpeaHee
3Ha4YeHHe a0COIOTHON BETMYMHBI CKOPOCTH OTHOCUTENILHOTO JBHKEHHS.
6. JlaiiTe onpeeneHue CIMHA MUKPOUYACTHITBI. KakoBbI COOCTBEHHBIE 3HAUYCHUS OTIepaTopa
KBaJlpaTa CIIMHA U €ro NMPOEKIMH Ha och ? Kak onpenenuTh MoIHbII MOMEHT YaCTHIIbI?
7. KakoBa CBsI3b MEXK/y CHUHOM U CUMMETpHUEN BOJIHOBOM (DYHKIIMU MO OTHOLICHUIO K
MapHBIM IEPECTaHOBKAaM JIJIsl CUCTEMBI TOXKIECTBEHHBIX MUKpouacTHLl? [laiiTe onpenenenne
HNOHATUSIM (PepMUOH U OO30H M YCTAHOBUTE UX CBS3b CO 3HAYCHUEM CITHHA.
8.  3anummTe CUMMETPHU30BaHHBIEC BOJHOBbIE (DYHKIIMHU AJIS IBYX HEB3aUMOECHCTBYIOIIUX
MeXIy o000 6030HOB U (PEPMHOHOB.



9. Cdopmynupyiire npurmmn [laynu s HEB3aUMOACHCTBYIONINX U B3aUMOACHCTBYIONTNX
dbepmuonoB. Jlaiite onpeneneHue aerepMuHanTa CieTepa U yCTAHOBUTE CBSA3b €TI0 3HAUYCHHUS C
npuHuunom Ilaymnu.

10. Ot xakux nepeMeHHBIX 3aBUCUT BOJHOBAs (PYHKIHS B MPEACTABICHUHU YHCEN 3al0THEHUS?
[TosicauTe pa3nuuus B 3HAYCHHUSIX YHCET 3aMOTHEHUS 711 JEPMUOHOB U OO30HOB.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HAaTh: OcHoBHBIE 3aKOHBI 1.1.  [aiite onpeneneHre CIMHA MUKPOYACTHULIBI.
KJIACCUYECKOU U KBaHTOBOM KaxoBbl cOOCTBEHHBIE 3HaUEHMS OIIEpaTOpa KBajapaTa
MEXAHUKH JJI1 CUCTEM MHOI'MX CIIMHA U ero npoekuuu Ha ock ? Kak onpenennts
YacTUL] W OCHOBHBIC II0CTYJIAThI IIOJIHBII1 MOMEHT YacCTHIIbI?

CTaTUCTHUYECKON (U3UKU 2.  KaxoBa cBs3b MEXy CHMHOM U CUMMETpHEH

BOJIHOBOH (DYHKILIMH 110 OTHOIICHHUIO K TAPHBIM
MepecTaHOBKaM JJIsl CUCTEMbI TOKIECTBEHHBIX
MuKkpouactuil? Jlaiite onpeneneHue NOHATHIM (EpPMUOH
1 0030H ¥ YCTAaHOBUTE UX CBSI3b CO 3HAYCHUEM CIIHMHA.

3. 3anumuTe CMUMMETPH30BaHHBIC BOTHOBEIC
(GyHKIUY 1715 ABYX HEB3aUMOJICHCTBYIOIIUX MEXKITY
co0oit 6030HOB 1 (hepMHOHOB.

4.  Chopmynupyiite npuniun [aymm mis
HEB3aMMOJICHCTBYIONIUX U B3aUMOJICHCTBYIOLITUX
dbepmuonoB. [laliTe onpeneneHne AeTepMUHAHTA
Crnetepa ¥ yCTaHOBUTE CBS3b €0 3HAUYEHUS C
npuHuunom Ilaynn.

5. Ot Kakux mepeMeHHBIX 3aBUCUT BOJIHOBAsS
(GyHKIUS B IPEACTABICHUH YUCEIT 3aTI0JTHEHUS ?
[TosicHuTe pa3inuurs B 3HAYCHUSIX YUCEI 3all0JIHEHUS IS
(hepMHOHOB ¥ 0030HOB.

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 91
Onucanue xapaxmepucmuxu 6binoIHeHUs 3Hanus: JlaHbl OJTHBIE, pa3BEPHYTHIE OTBETHI HA
MTOCTABIICHHBIC BOIPOCHI, TTOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 110 IPOHICHHBIM TEMaM,
JI0Ka3aTEeNbHO PACKPHITHI OCHOBHBIE TIOJIOKEHUS BOIPOCOB; B OTBETE MPOCIEKUBACTCS YETKAs
CTPYKTYpa, JIOTHYEeCKas TIOCIIeI0BATEIIBHOCTD, OTPAXKAIOIIAs CYIITHOCTh PACKPBIBAEMBIX ITOHSATHIHA,
Teopui, siBJeHHH. OTBETHI U3NI0KEHBI C UCTIONB30BAHUEM COBPEMEHHON HAYYHOU TEPMUHOJIOTHH.
MoryT OBITH JOMYIIIEHBI HEKOTOPHIE HEIOUETHI B OTBETAX.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 81
Onucanue xapaxmepucmuxu 6binoaHeHus snanus: 11oka3aHpl 3HAHUS TPOHICHHBIX Pa3/IesioB Kypca
CTaTUCTHUYECKON (PM3UKU TIOYTH B IOJHOM 0OBbeMe (MMEIOTCs MPoOesbl 3HaHUH TOJIBKO B
HEKOTOPBIX, OCOOCHHO CIIOKHBIX pa3JieNax); JaHbl TOJTHOIEHHBIE OTBETHI Ha BOTIPOCHI
KOHTPOJILHOM paboThl; HE BCEra BbIAEICHO Hanbosee CyIeCTBEHHOE, HO He JOMYIIEHO CepPbEe3HbIX
omMOOK B OTBETAX; OTBETHI HAa BOTIPOCHI MTPEICTABIICHBI B 00beMe, TIPEBhIMIAIONIEM 0053aTeTbHBIN
MUHUMYM.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 11
Onucanue xapakmepucmuku 6vinoHenus 3nanus: TlokazaHo BlaJicHHe OCHOBHBIM 00BEMOM
3HaHUI 10 MPONJICHHBIM pa3JieliaM Kypca CTAaTHCTUYECKON (DU3MKH; UMEIOTCS 3aTPYAHCHUS B
HEKOTOPBIX OTBETAaX, HETOYHBIC (POPMYIUPOBKH; B OTBETAX JAOMYCKAIOTCS OMIMOKHU 10 CYIIECTBY
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BOMpocoB. CTyIEHT BIIAICET TOJIBKO 0053aTeIbHBIM MHHUMYMOM B ITPOMACHHBIX pa3fenax Kypca
CTATUCTUYECKON (HU3UKU

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sanus: 1) OTBEThI MPeICTaBISAIOT CO00M pa3po3HEHHbIE
3HAHUS C CYIIECTBEHHBIMU OIIMOKaMU 10 Bompocam. [IpiucyTcTBYIOT pparMeHTapHOCTb,
HEJIOTMYHOCTb U3JI0KeHUs. OTCYTCTBYIOT BBIBO/IbI, KOHKPETHU3ALUS U JOKA3aTeIbHOCTD
u3noxeHus. Hayunasi TepMUHOJIOTHSI TPAKTUYECKU HE UCTIONB3yeTcs. 2) OTBeThl Ha OOJBIIMHCTBO
BOIIPOCOB MOJIHOCTBIO OTCYTCTBYIOT

KM-3. KoutpoJibHoe MeponipusiTue - 3

®opmbl peanusanuu: [lucemennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeeHnst KOHTPOJIbHOT0 Meponpusitusi: KourponsHoe Meponpusitue — 3 (KM-3)
IIPOBOAMTCS Ha MpPaKTU4YECKOM 3aHATUU 11 yueOHOW Henenu B BHUJIE€ NUCbMEHHOW KOHTPOJBHOM
paboThl, OXBATBHIBAIOLIECH COAEpIKAaHUE CIEAYIOIIMUX pa3liesoB Kypca «CraTucTuyeckas (pu3nKay:
OcHOBHBIE MOJIOKEHUSI KBAHTOBOW CTaTHUCTUYECKOM Teopuu. KBaHTOBBIE Hi€aIbHbIE Ta3bl YACTULL.
CryneHTsl B TedeHHME | akaJeMHUYECKOro 4aca JOJDKHBI IIMCbMEHHO OTBETUTh HAa KOHTPOJIbHBIE
Bompockl W 3anaHus. KoHTponbHas pabora omneHuBaercst mo S-OampHoil mmikane. [lomydennas
CTYACHTOM IO pe3yJbTaTaM BBIIOJHEHUS NMUCbMEHHOH KOHTPOJbHOW paOOThI OLIEHKA SIBIISETCS
6aymutom Tekymero Koutposs 3a KM-3.

Kparkoe cogepxxanue 3aganus:
1. CdopmynupyiiTe MIPUHLIUI PaBHBIX al[PHOPHBIX BEPOSITHOCTEH JIJIsl KBAHTOBOU
CTaTUCTUKH. 3alUIINTE MUKPOKAHOHUYECKOE PACIIPEAEICHHUE sl 3AMKHYTON KBAHTOBOU
CHUCTEMBI U BBIPAKEHUE ULl €€ SHTPOIIUH.
2. 3anumuTe KAHOHWYECKOE pacrpesieseHne sl KBAHTOBOW CUCTEMBI U BBIPAXKEHUS IS
KBAaHTOBOM CTATHCTHYECKOW CYMMBI, SJHEPIUH | eIbMroJiblia, SHTPONNH, TABICHUS U
XUMHUYECKOI0 MOTEHIUAA.
3. Hcmonb3yst KaHOHUYECKOE pacipeieieHue, ONPeIeTNTe OTHOCUTENBHYIO (DITYKTYalnio
CpeaHel SHEPTrUU KBAHTOBOW CUCTEMBI.
4. Hcnonb3ys 605b1110€ KAHOHUUECKOE pacCIpeIeIeHNe, 3allUIIUTE BbIPAKEHUE NI
0O0JIBIION CTATUCTUYECKONW CYMMBI M YCTAHOBHUTE €€ CBA3b C TEPMOJIUHAMUYECKUM
notreHuuaioM ['mé6ca KBaHTOBOM CHUCTEMBI.
5. Hcnonb3ys BeIpakeHHE I TEPMOJMHAMUYECKOTO MoTeHnana [ ub0ca u cpeHero uncna
3aM0JIHEHUS B H/I€aAJTIbHOM KBAaHTOBOM Tase, JOKa)KUTE CIpaBeIMBOCTh paBeHCcTBa PV = 2E / 3,
rie E — cpenHsis sHeprusi KBaHTOBOTO HAEAIbHOTO ra3a, Haxozsmerocs B oobeme V npu
nasieHun P.
6. KaxoB kpuTepwuii nepexoja K craTuctuke boibIiMana i1s HeanbHOTO KBaHTOBOTO ra3a
ToueuHbIX yacTull? CpaBHUTE JIaBIEHUE B U€AIbHOM Taze (PepMUOHOB M OO30HOB C
JTaBJICHUEM B KBAa3MKJIACCUYECKOM Ia3e IMPH 3aJaHHON INIOTHOCTH U TEMIIEpaType.
7. Ompenenure 3uepruto Gepmu, XUMUUECKUH MOTEHIIUAN, BHYTPEHHIOIO YHEPTUIO U
JIaBJICHUE JUISI IOJTHOCTBIO BBIPOXKAEHHOTO UACAIBHOIO 3JIEKTPOHHOTO ras3a Ipy 3alaHHON
CpeaHel INIOTHOCTH.
8. Ompenenure TemmnepaTypy KoHIeHcannu boze—DWHIITeHA U UACATBHOTO ra3a
0030HOB C HYJIEBBIM CIIMHOM IIPH 3aJaHHOMN MJIOTHOCTH M XMMHUYECKHI MOTEHIMA TaKOTo rasa
IIPU TEMIEPATYPE HUKE TEMIIEpaTypbl KOHJAeHcaunu bo3e—ONHIITENHA.
9. Onpenenure TEINIOEMKOCTD BBIPOXKAECHHOIO UAEAIBHOTO 3JIEKTPOHHOIO rasa,
MPUXOJAIIYIOCS Ha €UHUILY 00beMa, KaK (QYHKIUIO IUIOTHOCTH U TEMIIEPaTypHI .
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10. Ompenenurte TEIUIOEMKOCTh HICATHHOTO Ta3a 0030HOB C HYJIEBBIM CITHHOM,
MPUXOJAILYIOCS Ha EAUHUILY 00beMa, IIPH TeMIIepaType HUXKe TeMIlepaTypbl KOHACHCALUN
boze—DiiHmTeliHa, yYUTHIBas, YTO XUMUYECKUN TOTEHIIMA PABEH HYIIIO.

KOHTpOJILHLIe Bonpocu/saz[annﬂ:

3HaTh: OCHOBHBIX METObI
BBIYHMCIICHHS] TEPMOIUHAMUYECKUX
CBOMCTB BEILIECTB

1.1. CdopmynupyiiTe IPUHLIUI PAaBHBIX allPHOPHBIX
BEPOATHOCTEN [UIsl KBAHTOBOW CTATUCTUKH. 3alMILINUTE
MUKPOKaHOHUYECKOE paclpeesIeHNe AJIs 3aMKHYTOM
KBaHTOBOM CHCTEMBI U BBIPAKEHUE [UIS €€ SHTPOIIUH.
2. 3anumuTe KAHOHMYECKOE pacrpeaeeHue s
KBaHTOBOM CHCTEMBI U BBIPAKEHUS JJI1 KBAHTOBOU
CTaTUCTUYECKON CyMMBI, SHepruu ['enbmronsia,
SHTPOIIUH, JABJICHUS U XMMHUYECKOTO IIOTEHIMAIIA.

3. Hcmonb3ys KaHOHUYECKOE pacIipe/iesieHue,
OIIpeJIeNINTE OTHOCUTEIbHYIO (PIIYKTYaIHIO cpeiHei
SHEPruu KBaHTOBOW CHUCTEMBI.

4. Hcnonb3ys 00JbII0E KAHOHUYECKOE
pacnpezesieHue, 3aUIINTe BhIpaKeHHUe It 00JIbIION
CTaTUCTUYECKOM CYMMBI U YCTAHOBUTE €€ CBS3b C
TEePMOJIMHAMUYECKUM IMOoTeHIanoM ['n66ca KBaHTOBOIA
CUCTEMBI.

5. KakoB kputepuii nepexojia K CTaTUCTUKE
Bonbimana it naeaibHOr0 KBaHTOBOT'O ra3a TOUEUHbIX
yactull? CpaBHUTE 1aBJICHUE B UI€AJIbHOM Ias3e
(hepMHOHOB ¥ 0030HOB C JIaBIICHUEM B
KBa3UKJIACCUYECKOM I'a3e MU 3aJaHHOU IUIOTHOCTH U
TeMIEpaType.

VYmMmers: Hcnosn30BaTh OCHOBHEIE

3aKOHBI KJIaCCUYECKOU u
KBAaHTOBOW MEXaHWKH U OCHOBHBIC
MOCTYJIAThI CTaTUCTUYECKOMN
bu3uKn JUISt ONUCaHUS
TEPMOJIMHAMUYECKUX CBOMCTB
BEIIECTB ;

1.1. Hcnonw3ys BeIpaKeHHE JUIS
TepMoJIMHaMH4eckoro noreHnuana ['méoeca u cpenHero
YHCIIa 3aII0JIHEHMS B UACATBHOM KBaHTOBOM Tase,
JOKaXXUTe crpaBeanuBocTh paBeHcTBa PV =2E /3, rne E
— CPEIHsIs DHEPrUsl KBAHTOBOI'O MJICAJIBHOTO Irasa,
Haxojduerocs B oobeme V npu 1aBieHuu P.

2. Ompenenwure >uepruto Oepmu, XUMUIECKUN
IIOTEHIMaJl, BHYTPEHHIOK YHEPTUIO U IaBIICHUE JUIS
IIOJTHOCTBIO BBIPOXKACHHOT'O UI€AJIbHOTO AJIEKTPOHHOIO
ra3a IIpy 3aJJaHHOM CpeHEN IIJIOTHOCTH.

3. Ompenenure TeMieparypy KoHeHcauuu boze—
OWHIITeMHA U1 eaJIbHOTO ra3a 6030HOB C HYJIEBBIM
CIIMHOM IIPU 3aJaHHOW INIOTHOCTH U XUMUYECKUU
MMOTEHIMAJ TAKOTO T'a3a IPH TEMIIEPAType HUXKE
TEMIEPATypbl KOHJIeHcauu bo3e—DiiHiuTeliHa.

4. Onpenennre TEMI0EMKOCTb BBIPOXKIEHHOTO
HJ1€aJIbHOTO 3JIEKTPOHHOTO T'a3a, MIPUXOIAIIYIOCS Ha
eAMHUITY 00beMa, KaKk (PYHKITHIO TNTIOTHOCTH U
TEMIIEpaTypHI .

5. Omnpenenurte TEIIOEMKOCTb UJEAIBHOTO Ta3a
0030HOB C HYJIEBBIM CIIMHOM, ITPUXOIAIIYIOCS Ha
eIMHUIlY 00beMa, IPU TEMIEPAType HUXKE TEMIEPATYpPhI
KoHJleHcauuu bo3e—OHHIITEiHA, YUUTHIBAs!, UTO
XAMHYECKUIN MOTEHI[MA PaBEH HYJIO.
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Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 91
Onucanue xapakmepucmuku 8bINOIHeHUs: 3HaHus: J|aHbl IOJTHBIE, Pa3BEPHYTHIC OTBETHI HA
MOCTaBIICHHBIC BOIPOCHI, TOKa3aHA COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 10 IPOHJICHHBIM TEMaM,
JI0Ka3aTeIbHO PACKPBITHI OCHOBHBIE TIOJIOKEHHUST BOIIPOCOB; B OTBETE MPOCIICIKUBACTCS Y€TKAS
CTPYKTYpa, JIOTUYECKasi IOCIEI0BATEIBHOCTD, OTPAXKAIOIIAs CYITHOCTh PACKPHIBAEMBIX TIOHSATHH,
TeopHii, siBJIeHUiA. OTBETHI U3JI0)KEHBI C HCIIOJIb30BAHHEM COBPEMEHHOW HAYYHOH TEPMUHOJIOTHH.
MoryT OBITH JOIMYIIEHB HEKOTOPHIE HEJIOUETHI B OTBETAX.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 81
Onucanue xapakmepucmuxu 6binoneHus 3Hanus: 110ka3aHbl 3HAHUS TIPOUICHHBIX Pa3/eloB Kypca
CTATHCTUYECKOUN (PU3UKH MTOUYTH B TIOJTHOM 00BeMe (MMEIOTCS ITPOOEITBI 3HAHUH TOJIBKO B
HEKOTOPBIX, OCOOCHHO CJIOXHBIX Pa3JieNax); JaHbl MOJHOLECHHBIC OTBETHI HA BOIIPOCHI
KOHTPOJIBHOHM pa0OThI; HE BCET/Ia BBIICIICHO HanboJee CyIIeCTBEHHOE, HO HE JIOMYIIICHO CEPhE3HBIX
OIIMOOK B OTBETAX; OTBETHI Ha BOMPOCHI MTPEJICTABICHBI B 00beMe, IPEBBIMIAIOIIEM 0053aTeIIbHBIN
MUHUMYM.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (1
Onucanue xapaxmepucmuxu evinoineHus snanus: Ilokazano BiajgeHre OCHOBHBIM 00BEMOM
3HAHWUU TI0 POUICHHBIM pa3jieliaM Kypca CTaTUCTUICCKOM (DU3MKHU; UMEIOTCS 3aTPY/AHCHHUS B
HEKOTOPBIX OTBETAaX, HETOYHbIE (POPMYIUPOBKHU; B OTBETAX JOMYCKAIOTCS OMIMOKH 110 CYIIECTBY
BonpocoB. CTYyICHT BIa/ICET TOJIBKO 00s3aTeIbHBIM MUHUMYMOM B TIPOMICHHBIX pa3jeliax Kypca
CTaTUCTHYECKOW (DU3UKH

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3uanus: 1) OTBEeThl MPEICTABISAIOT COO00H pa3po3HEHHbIE
3HAHUA C CYHIECTBEHHBIMU OLIMOKaMU 10 BonpocaMm. [IpucyTcTBYIOT (pparMeHTapHOCTb,
HEJIOTMYHOCTb U3JI0’KEeHUSA. OTCYTCTBYIOT BBIBOJBI, KOHKPETHU3ALMSI U JOKA3aTEIBHOCTb
u3noxkeHus. HayuHast TepMHUHOJIOTUS IPAKTUUECKU HE UcTionb3yeTcsl. 2) OTBeThl Ha OOJBLIIMHCTBO
BOIIPOCOB IOJIHOCTBIO OTCYTCTBYIOT

KM-4. KonTpoJibHOe Meponipusitue -4

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeneHust KOHTPOJIbHOT0 Meponpusitusi: Kourposisaoe mepornpusitie — 4 (KM-4)
IPOBOJUTCS HA MPAKTUYECKOM 3aHATUU 14 yueOHON Henenu B BUAE NMUCbMEHHOW KOHTPOJIBHOM
paboThI, OXBATBHIBAIOLICH COAEPIKAHUE CIEAYIOIIMX pPa3/ienoB Kypca «CraTucTuueckas (QU3UKay:
OcCHOBHBIE NOJIOKEHUS KBAHTOBOW CTaTHCTUYECKOM Teopun. KBaHTOBBIE M€aIbHbIE Ta3bl YACTULL.
CryneHTsl B TedeHHe | akaJeMHUYECKOro 4aca JOJDKHbI MUCHbMEHHO OTBETHTh Ha KOHTPOJIbHbBIE
Bonpockl M 3anaHus. KoHTponbHas pabora oreHuBaercss 1o S-OanpHoil mikane. Ilomydennas
CTYJEHTOM IO pe3yjbTaTaM BBIMOJIHEHHS] MUCbMEHHOW KOHTPOJIbHON pabOThl OLIEHKa SIBISETCS
6ayuioM Tekymero koutposs 3a KM-4.

KpaTlcoe CoA€cpKaHME 3alaHUA:
1. Brruncioure CTaATUCTUYCCKYIO CYMMY IJId IMOCTYHATCIIbHBIX CTEIeHeH CBOGOI[BI JaCTHUIIbI

B UJI€aJIbHOM ra3c€ B l'IpI/I6J'II/I)KeHI/II/I BOHBHMaHa.
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2. laiiTe ompeneneHue MOHATUIO XapaKTepucTHiecKas Temreparypa. KakoBbl 3HaUeHHS
XapaKTepUCTHUUECKUX TEMIIepaTyp MOCTYIaTeIbHbBIX, JIEKTPOHHBIX, KOJIeOaTeIbHBIX U
BpallaTeIbHBIX CTeTeHe cB000abI U1t MoJieKy? [Ipu KakoM COOTHOIIEHUH MEXITY
TEMIIEPATypOil raza U XapakTEepPUCTUUYECKOM TeMIepaTypoil HEOOXOAUMO YUYUTHIBATH

KBaHTOBBIE 3 (HeKThI?

3. Cdopmynupyiite MOAENIb «rapMOHUYECKUI OCHUILISATOP — KECTKUN POTATOP» AJIs
JIBYXaTOMHOM MOJIEKYJIbI. 3alUILINATE BHIPAKEHUS JIJIs1 CTATUCTUYECKUX CYMM, OTBEUAIOIIIHNX
KoJIe0aHUSIM U BPALCHUSIM JIByXaTOMHOM MOJIEKYJIbl B MOJIEIH «TAPMOHMUYECKUN OCIIMILISTOP

— KECTKHUU pOTaTOPH.

4.  Omnpenenute BHYTPEHHIOI SHEPTHUIO, SHTPOIIHIO, TABJICHHE U TEIIOEMKOCTb UJICAIbHOTO
ra3a boisipliMaHa, COCTOSILETr0 U3 KJIACCUYECKUX MOJIEKYJI, KOTOPhIE COOTBETCTBYIOT MOJEININ
«TapMOHUYECKUH OCHUIIIATOP — KECTKUN POTATOP», @ aTOMBI UMEIOT Pa3HbIe MACCHI.

5. [aiire onpeneneHne KOHPUTYPAIIHOHHOTO HHTETPala U YCTAHOBHUTE €T0 CBS3b C
rPYNNOBBIMU UHTETpasiaMu. Ha 3Toif OCHOBE 3alUIIUTE TPYINIIOBOE PA3IOKEHHUE JIS
TepMOJMHaMHuecKoro norenuuaia ['mdoca. Yem oTiinyaercs rpynnoBoe pas3iiokKeHue 1is
KBAHTOBBIX UCANBHBIX Ta30B OT IPYIIIOBOTO PA3IOKEHHUS JIJIsl KBA3HUKJIACCUYECKOTO

HEUIEAITLHOTO ra3a’?

6. Ha ocHoBe rpymnmnoBoro pasiaoxeHus 1 TePMOJMHAMUYECKOT0 NoTeHuana ['u6oca
3alUMLINTE TPYIIIOBBIE PA3JI0KEHUS IS JABJICHUS U IUIOTHOCTH.

7. UeM oTiMyaroTCs rpyNIioBble U BUPHAIbHBIC PA3I0KEHUS A1 TEPMOAMHAMUYECKUX
GyHKIMI? YCcTaHOBUTE CBS3b MEXK/y BTOPBIM I'PYNIIOBBIM UHTErPAjiOM U BTOPHIM BUPUAJIbHBIM

koa(durmeHToMm.

8.  KakoBa 3aBUCHMOCTH BTOPOTO BHpHAIBLHOTO K03 duiinenra ot Temneparypsi? Jlaiite

orpezeneHue TemMmnepaTypsl bois.

9. Cdopmynupyiite MOHATHE TEPMOIUHAMHYECKOTO TI0100US. 3aUIUTE BRIPAKESHUE JITIS
0e3pa3MEepHOro BTOPOro BUPUATHHOTO KOA(h(GUIIMEHTa ¢ UCIIOIB30BAaHUEM MOJIEIBHOTO

noreHuuana Jlennapaa-J>xouca.

10. Bpruncaure BTOpoil BUpHANbHBIA KOAQPUIHMEHT Kak (YHKIUIO TeMIepaTyphl IS
HEeHJeaTbHOT0 KBa3UKJIACCHYECKOTO ra3a TBEPAbIX chep.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: IIpuMeHATH
BEPOATHOCTHBIE ~ METOIBI  JAJIA
UCCIIEI0BaHMUS
TEPMOJUHAMHYECKHUX CBOIICTB
BEIIIECTB

1.1. BeuucauTe CTATUCTUYECKYIO CYMMY JIJIS
MOCTYIATENBHBIX CTENEHEeH CBOOO b YaCTHIIBI B
UeaIbHOM rase B mpuommkeHnu bonbnmMana.

2. OrmpenenuTte BHYTPEHHIOK HEPTHUI0, SHTPOIIHIO,
JIaBIICHHUE U TETJIOEMKOCTh UICATBHOTO ra3a bonpimMana,
COCTOSIIIETO U3 KJIACCHYECKUX MOJIEKYII, KOTOpbIe
COOTBETCTBYIOT MOJIENIN «TAPMOHUYECKUNA OCHMIIISATOP —
KECTKUH POTaTOpP», @ aTOMBI UMEIOT Pa3HbIe MacChl.

3. Ha ocHOBe rpyImmoBoro pa3aoKeHus s
TepMOJIMHAMHUYecKoro noreHnuansa ['méoca 3anummure
TPYIIIIOBBIE PA3JI0KECHUS IS TaBICHUS U TTIOTHOCTH.

4.  Yewm OTIMYAIOTCS TPYIIOBbIE U BUPUAIbHBIE
pa3noKeHus A TePMOJANHAMUYECKUX (PyHKINNA?
YcTaHoBHTE CBSA3b MEXKY BTOPBIM IPYIIIOBBIM
WHTETPAJIOM ¥ BTOPHIM BUPHAIBHBIM KOA(PPHUITHEHTOM.
5.  Boruncnure BTOpO# BUpHAIbHBINA K03 PULneHT
KaK (DyHKIIMIO TeMIepaTyphl IUTsl HEUIeaTbHOTO
KBa3HMKJIACCHYECKOTr0 ra3a TBEpIbIX chep.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 91
Onucanue xapakmepucmuxu 8blNOIHeHUs: 3HaHus: J|aHbl TIOJTHBIE, Pa3BEPHYTHIC OTBETHI HA
MOCTaBIICHHBIC BOIIPOCHI, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 10 IPOHJICHHBIM TEMaM,
JI0Ka3aTeIbHO PACKPBITHI OCHOBHBIC TIOJIOKEHHUS BOIIPOCOB; B OTBETE MPOCICIKUBACTCS YSTKAS
CTPYKTYpa, JIOTUYEeCKasi TIOCIEI0BATEIBHOCTD, OTPAXKAIOIIAs CYIIIHOCTh PACKPBIBAEMBIX IMOHSTHIA,
Teopuii, siBJeHU. OTBETHI U3JI0XKEHBI C HCIIOJIb30BAHHEM COBPEMEHHOW HAYYHOH TEPMUHOJIOTHH.
MoryT OBITH JOIMYIIEHB HEKOTOPHIE HEJIOUEThI B OTBETAX.

Ouyenka: 4
Huoicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 81
Onucanue xapakmepucmuxu 6binoneHus 3Hanus: 110ka3aHbl 3HAHUS TIPOUICHHBIX Pa3/IelioB Kypca
CTaTUCTHYECKOW (PM3MKU TIOYTH B TIOJTHOM 00BbeMe (MMEIOTCS POoOesbl 3HAHH TOJIBKO B
HEKOTOPBIX, OCOOCHHO CJIOXHBIX Pa3JieNax); JaHbl MOJHOIEHHBIC OTBETHI Ha BOIIPOCHI
KOHTPOJILHOHM paboThI; HE BCET/Ia BBIICICHO Hanboiee CyIeCTBEHHOE, HO HE JOMYIICHO CePhE3HBIX
OomKOOK B OTBETAX; OTBETHI Ha BOMPOCHI MTPEICTABICHBI B 00beMe, IPEBhIMIAIOIIEM 0053aTeIbHBIN
MUHUMYM.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (1
Onucanue xapaxmepucmuxu evinoineHus snanus: Ilokazano BiajgeHrue OCHOBHBIM 00BEMOM
3HAHWUU IO MPOUICHHBIM pa3jieliaM Kypca CTaTUCTUICCKOM (DU3UKHU; UMEIOTCS 3aTPYAHCHHUS B
HEKOTOPBIX OTBETAaX, HETOYHbIE (POPMYIUPOBKHU; B OTBETAX JOMYCKAIOTCS OMIMOKH 110 CYIIECTBY
BonpocoB. CTYyICHT BIIa/ICET TOJIBKO 00s3aTeIbHBIM MUHUMYMOM B IPOMICHHBIX pa3zieiiaXx Kypca
CTaTUCTHYECKOU (U3UKU

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3uanus: 1) OTBEeTbl IPEICTABISAIOT COO0H pa3po3HEHHbIE
3HaHUS C CYyIIECTBEHHBIMHU OIIMOKaMU 110 Boripocam. IIpucyTcTBytoT hparMeHTapHOCTb,
HEJIOTUYHOCTb U3J10kKeHUs. OTCYTCTBYIOT BBIBO/IbI, KOHKPETHU3aLUs U 10Ka3aTeIbHOCTb
u3noxxeHus. HayuHast TepMHUHOJIOTUS IPAKTUUECKU HE UcTIonb3yeTcsl. 2) OTBeThl Ha OOJBLIIMHCTBO
BOIIPOCOB IOJIHOCTBIO OTCYTCTBYIOT
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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 TEPMOIMHAMHMYECKMX IMOTeHHuanoB 2. Pacmpenenenue MakcBesia—
bonbumana. bapomerpuueckas popmyna 3. OnpeaenuTs TEIIOEMKOCTh UACATBLHOTO Ta3a 6030HOB
C HYJEBbIM CIIMHOM, MPUXOJAIIYIOCS Ha €AMHHULY O0beMa, IpU TEMIlepaType MEHbIIe
TeMrepaTypbl KoHJIeHcaluu boze-DiHiTelHa, y4yuThiBasi, 4TO XUMUYECKHUU IOTEHLHMATI pPaBEH
HYJIIO.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 u KOHMPOAbHBIX 60RPOCOE NPOGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: UJ1-2nk-1 Braneer HaBpikamu pacuera TeIOpU3NIECKUX CBONCTB
paboYmx Te, UCIOIB3YEMBIX B SJHEPTETUICCKOM 000PYI0BAHUN

Bonpocel, 3a1anns
1.Dk3amenanuoHdbiii ouner 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 BBIPOKISHHOTO UIEATBHOTO SJIEKTPOHHOTO Ta3a KakK (YHKIUIO
TUIOTHOCTH U TEMITEPaTypPhI

2.OK3aMeHaIMOHHbBIN OneT Ne 2

1. [ToHsiTHE TEpPMOJMHAMHYECKOTO paBHOBecHus. Hauana (3aKoHbBI) TEPMOIUHAMUKH.
TepMoauHamMu4eckasi TPAH3UTUBHOCTD JIJI1 PABHOBECHOW CHCTEMBI

2. Oco0eHHOCTH KBAaHTOBOM MEXaHUKH JJI1 MAaKPOCKOIIUYECKOTO Tela

3. [Ipu TepMOdIEKTPOHHOM SMUCCUH IPOUCXOIUT BBUIET AIEKTPOHOB C MMOBEPXHOCTU METaJlIa
WM TIONTynpoBoiHUKA. [Ipenmonaras, 4To a) BBUIETHI 2JIEKTPOHOB SBJISIOTCS CTATUCTUYECKU
HE3aBHCHMBIMH COOBITUSAMU U 0) BEPOSTHOCTh BbUIETA OJJHOTO JIEKTPOHA 32 OECKOHEYHO
MaJIbIF IIPOMEXKYTOK BPEMEHU U3BECTHA, OIIPEAEIIUTE BEPOSITHOCTD BBUIETA DJIEKTPOHOB 32
ONPEAECIEHHOE BpEMsI

3.DOK3aMeHaOHHbBIHA OmteT Ne 3

1. TepmonuHaMUyeCKUi IPEAETbHBINA MTEPEXO0/ 1JI1 PABHOBECHOW CHCTEMBI. DKCTEHCHUBHBIE U
WHTEHCUBHBIC TEPMOIMHAMUYECKUE BEIUYUHBI (TIapaMeTphI)

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

3. OnpeaenuTe XMMUYECKUN MTOTEHIMAN BBIPOXKIEHHOTO UACATBHOIO SJIEKTPOHHOIO Ta3a Kak
(GYHKIIMIO TUIOTHOCTH M TEMITEPATYpPhI

4 .9x3aMeHaMOHHEIH OmieT Ne 4

1. TepMoaMHAMUYECKHE TIOTEHITUAIBI M UX TOJHBIE Auddepentmansl. OnpeneneHue
TEPMOJIMHAMUYECKUX MapaMeTpoB ((PyHKIIHIA) C TOMOIIBI0 TEPMOAMHAMUYECKUX TTOTCHIHAIOB
2. Pacnipenenenne Makcpemia—bosnbiimana. bapomerpuueckas gpopmyna
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3. Onpenenuth TEMI0EMKOCTh UACATBHOTO ra3a 0030HOB C HYJIEBBIM CIIMHOM, TPUXOSILYIOCS
Ha eIMHUIly 00beMa, MpU TeMIlepaType MEeHbIlIe TeMIepaTypsl KoHaeHcauuu bose-
OWHIITEWHA, YYUTHIBAsA, YTO XUMUYECKHUM MOTEHIIMAI PaBEH HYJIIO

5.Ox3aMeHanmoHHbI Outet Ne 5

1. [Ipunuun Haumenslero nevicteus. Oynkuus Jlarpanxka. Ypasuenus 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 —DitHmreiina 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 PHEPTUH, UMITYJIbCA U MOMEHTA UMITYJIbCA U CBOMCTBA IPOCTPAHCTBA U
BpEMEHU

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

3. Onpenenure BKJIaJ B TEPMOJMHAMUYECKHE (PYHKIIMU UealIbHOTO raza bonbiimana ot
HOPMAJIbHBIX KOJIEOAHUN MOJIEKYJIBI B MOJIEIH «TaPMOHUYECKUN OCLHUIIIATOP
7.9x3aMeHalMOHHbIN Oner Ne 7

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

2. Kanonuueckoe pacrpenenenue. KBazukinaccuueckoe npudmkenue. JHeprus I eapmronbia
U TepMOAMHAMUYECKUe QYHKINHU. DIyKTyarnu

3. Paccmotpute pacnpenenenue Ilyaccona st uncna yactuil B IpeeabHOM cllydae, Koraa
YHCJIO UCTIBITAHUM BEJIMKO, HO MaJIO OTJIMYAETCSI OT CPEAHETO 3HAUYEHUs

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. Beiuncnure BTOpoi BUPHAIbHBIN KOAPOHUIMEHT Kak QYHKIUIO TEMIIEPATyPhl IS
HEUICaIbHOI0 KBAa3UKIIACCUUECKOI0 Ta3a YacTUll, MOTEHIMaIbHasl YHEPT s B3aUMOJICHCTBUS
KOTOPBIX UMeET BU 00paTHOM CcTeneHHON (QyHKINU

9.Ox3aMeHanmoHHbIN Oner Ne 9

1. ITonsiTvie BEpOATHOCTH. AKCHOMAaTHKa TEOPUH BEPOSITHOCTEN. [IuCKpeTHBIE CilydaliHble
nepeMmeHHble. CpeaHee 3HaUeHUE, TUCIepCHsl, MaTpUlla KOBapHaluii

2. Bupuanbssle koappunmenTsl. TepmoanHaMmuueckoe mojiodue

3. Onpenenure TEIIOEMKOCTh BBIPOXKACHHOTO UAEAIBLHOTO 3JIEKTPOHHOTO 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 boabiMana JUIst CTAaTUCTUYECKOM CyMMBI W€aIbHOTO Ta3a YacTHIL C
BHYTPEHHUMHU CTETIEHAMHU CBOOOBI

3. Haiinure BEpOATHOCTH TOT0, YTO JIBE YAaCTHUIBI C PA3JIMYHBIMUA CKOPOCTSIMU B KJIACCHYECKOM
ra3e UMeIOT OIpe/IeJICHHYIO0 aOCOMIOTHYIO BEIMYMHY CKOPOCTH OTHOCUTEIBHOTO ABUKEHHUS.
Onpenenute cpeHee 3HaUeHUE a0OCOTIOTHON BETMUYNHBI CKOPOCTH OTHOCUTEIHLHOTO JABHXKEHHS
11.9x3amenarmonnsbiii oumnet Ne 11

1. bunomunansHoe pacnpenenenue. Pacnpenenenns ['aycca u [lyaccona

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

12.9x3ameHanoHsbA omier Ne 12 ,

1. ®ynkius pactupenenenus B pazoBoM npocrpancTse. OCHOBHOM MOCTYJAT KIACCUYECKOM
CTaTHUCTUYECKON MeXaHUKU. YpaBHeHue JInyBus A GyHKIUU pacipeeieHUs

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
KBa3MKJIACCHUECKOTO UACATBHOTO Ta3a, UCIOJb3ys KaHOHHUYECKoe pacnpereneHue ['mooca
14.Dx3amenanuonubiii ouner Ne 14

1. [TpyHLIMII paBHBIX allPUOPHBIX BEPOATHOCTENH. MUKPOKAaHOHMYECKOE pacIpeielieHUe is
KJIACCHYECKON paBHOBECHOU CHCTEMBI

2. O061mue COOTHOLIEHUS 111 TEPMOIMHAMUYECKUX (PYHKLMI KBAaHTOBOT'O MJI€aIbHOIO ra3a

3. [Ipennonarasi, 4T0 B HEKOTOPOW CUCTEME paclpeiesieHUe Yncia YaCTHI] BO BpEMEHH UMEET
BuJ pacripeneneHus [lyaccona, onpenenure cpeHEeKBapaTHUHYO (DIYKTYalnio YuciIa YacTUI]
IIPU YCIOBUH, YTO CPE/IHEE YHUCIIO YACTHUIL B €IMHUIY BPEMEHU U3BECTHO
15.Ok3ameHanonHbIi 6uer Ne 15

1. ®a30BbIii 00bEM U TEpMOIMHAMUYECKHE (PYHKIINU UCATBHOTO KIACCUYECKOT0 ra3a.
[Tapamokc I'n66ca

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

3. MaremaTtn4eckuii MassTHUK COBEpIIAET FrapMOHHUYECKUE KOJIeOaHHsI 10 U3BECTHOMY 3aKOHY.
HaiinuTe BeposITHOCTB TOTO, UTO MPH CIIy4allHOM U3MEPEHNUN OTKJIIOHEHHsI MasgTHHUKA Ha
OTIpeIeIeHHBIN Yroi 3TO 3HaUeHue Oy/1eT HaXOAUTHCS B 3a/laHHOM MHTEpBasie
16.Ok3ameHanoHHBbIN 6mter Ne 16

1. ®ynkuus pacupenenenns Makcsemna. PaciipeneneHns 4acTHIl HIEaIbHOTO KJIACCHUECKOTO
ra3a 1o UMIyJbcaM, SHEPTUSIM, MOJYJII0O CKOPOCTHU

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

3. Beruucnute BTopoit BUpHanbHbIi KOAGGUIMEHT Kak QYHKIIUIO TeMIIepaTyphl s
HEUIeaIbHOT0 KBAa3UKIJIACCUYECKOI0 ra3a TBEPABIX cdep

17.0Ox3ameHanoHHBIH Omtet 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, ONPEIEIUTe CKOPOCTh UCTEUEHHUS YaCTHI] Ta3a B
BaKyyM uepe3 HeOOJIbII0e OTBEPCTHUE € 3aJaHHOM IIJIO0IIA/IbI0

18.Ok3ameHanoHHbIi Omer Ne 18

1. ToxecTBEHHOCTh MUKpOYaCTHIl. PepMUOHBI U O030HBI

2. CBoOOIHAS SHEPTHS ¥ TEpMOAMHAMUYECKHE (DYHKITMH HaeabHOTO ra3a boibsiMana.
XapakTepuCcTUUECKUEe TEMIIEPaTyphl 17151 BHYTPEHHHUX CTENeHe cBOOOIbI

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

19.0k3ameHanroHHbIH 6mter Ne 19

1. [Tonnas BoHOBAs! GYHKITUS JAJISi CACTEMBI TOXIECTBEHHBIX MUKpouacTull. [Ipunmnun [Taynu
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2. Cuiibl MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBHUS B Pa3peKEHHBIX Ta3ax
3. Ucnonb3ys pacnpenenenne Makcsesuia 1 KBa3UKJIACCUYECKON CUCTEMBI, ONPEETUTE

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

BCJIMYMHBI CKOPOCTH

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Bompoc Nel. [IpuunHOM 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) Mukpockomnugeckasi 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. DHTpomuUs KaK QYHKIHS COCTOSIHUSL CUCTEMBI 3aBUCUT OT HE3aBUCHMBIX IEPEMEHHBIX:
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) OHeprus, 00beM U YHUCIIO0 YaCTHULL
4.Bonpoc Ned. Bonbioi TepMoanHamMuueckuil morenuan 'm60ca kak pyHKIUS COCTOSHUS
CUCTEMBI 3aBUCUT OT HE3aBUCHMBIX NTEPEMEHHBIX:

OtBerTsI:
4. bonpuioit TepmoarHaMudeckuit moteHuuan ['mé6ca kak GyHKINS COCTOSIHUSL CUCTEMBI
3aBHCUT OT HE3aBHCHUMBIX [1€PEMEHHBIX:
OtBeTsI:
1) TemnepaTypa, 00b€M U YHUCIIO YACTHIL;
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.Bonpoc NeS. ®a30BbIM IPOCTPaHCTBOM HA3bIBAETCA ...

19



OTBeThI:
5. ®a30BbIM MPOCTPAHCTBOM HA3BIBAETCA ...
OTBeTHI:
1) I[IpoctpancTBO (ha30BBIX COCTOSIHUN TEPMOIUHAMUYECKON CUCTEMBI;
2) AGCTpakTHOE MPOCTPAHCTBO U3MEPEHUIL, [10 KOOPIANHATHBIM OCSIM KOTOPOI'O OTJIOKEHBI
0000111eHHbIE KOOPJMHATHI K CKOPOCTH YaCTHUI[ 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 CUCTEMBI
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. bo30HaMH SABIISAIOTCSA 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. JIByxaToMHasi MOJIeKyJla UMEET ...
OTtBeTsI:
1) Tpu noctynarenpHbIX, OJHY BpallaTeIbHYIO U OJIHY KOJIeOaTeIbHYI0 CTENIEHU CBOOOIbI;
2) Tpu noctynarenbHbIX, IBE€ BpallaTelIbHBIX U OJHY KOJeOaTeIbHYIO CTETIEHH CBOOO/IBI;
3) Tpu noctynarenbHBIX, 1B BpalllaTeIbHbBIX, OJHY KOJEOATEeIbHYIO U AIEKTPOHHBIE CTETIEHU
CBOOO/BI,
4) JlBe BpaliaTeibHbIe, OJJHY KOJIeOATEIbHYIO U AJIEKTPOHHBIC CTEIICHH CBOOOIBI
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Bepusriii otBet: 3) Tpu nmocTynarenbHbIX, ABE BpalaTeIbHbIX, OJHY KOJIeOaTEIbHYIO U
JIEKTPOHHBIE CTENIEHH CBOOOIbI
10.Bonpoc Nel0. Xumuueckuii moTeHIMAI KBa3UKIACCUYECKOT0 UJI€AIbHOIO T'a3a SIBISETCS ...

OTBeTHI:

10. XuMuueckuii NOTeHIHA KBa3UKIACCUUYECKOT0 UIEAIbHOIO ra3a ABJISIETCS ...

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 BETUYMHON U YMEHBIIACTCS C TIOHMKCHHEM 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. CocTosiHMEe KBaHTOBOM CUCTEMBI, B3aUMOACHCTBYIOLIEH C OKPYKEHUEM B
3a/IaHHBIX BHEUTHUX YCJIOBUSX, OMMUCHIBACTCS ...

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) CxoruieHre 4YacTHI UJI€aJIbHOTO Ta3a Ha OCHOBHOM 3HEPIreTUYECKOM YPOBHE
Bepusiit otet: 2) CkoIuieHHE YacTUI] HJI€aJIbHOTO T'a3a HA OCHOBHOM YHEPreTHYECKOM
YpOBHE
14.Bompoc Nel4. Kanonnueckast cratuctuueckas cymma ['ud6ca kak pyHKIIUS COCTOSHUS
CUCTEMBI 3aBUCUT OT HE3aBUCHUMBIX MTEPEMEHHBIX:

OtBerTsI:
14. Kanonnueckas cratuctuueckas cymma ['nb6ca kak pyHKIUS 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 BETMYUHON MPU TeMIiepaTypax Ooubliie Temreparypsl bois;
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 BIaJeeT 3HAHUSIMH CTATUCTHYECKOM
(bu3KKH B MOJTHOM 00BbeMe Y4eOHOM MPOrpaMMBbl, IOCTATOYHO TTTyOOKO OCMBICIMBAET KBAHTOBYIO
MEXaHUKY CaMOCTOSITEIIHO, B JIOTHYECKOH ITOCIIEA0BATEILHOCTH M MCUEPITBIBAIOIIE OTBEYALT Ha
BCE BOMPOCHI IK3aMEHAIIMOHHOTO OMIIeTa, MOAYEPKUBACT IIPU STOM CaMO€ 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 MOBBIIICHHOM CII0)KHOCTH;
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
(GU3UKK OYTH B MOJIHOM 00BEME MPOrpaMMBbl (MMEIOTCS TPOOesbl 3HAHUHM TOJIBKO B HEKOTOPBIX,

0CcO00EHHO CIIOKHBIX pa3fieiax); CAMOCTOSITETIbHO M OTYACTH MPH HABOSIIUX BOTPOCAX JIAeT
MIOJTHOLIEHHBIE OTBETHI Ha BOIPOCHI HK3aMEHAIlMOHHOTO OnleTa; He BCer/a BblieseT Hauboee

CYIIECTBEHHOE, HE JIOITYCKAeT BMECTE C TeM CEPbE3HBIX OIMOOK 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 BJaJieeT OCHOBHBIM 00beMOM 3HAHUI
IO CTAaTUCTHYCCKON (DU3HKE; MPOSIBISIET 3aTPYTHEHHUS B CAMOCTOSATEIBHBIX OTBETaX, OMIEPUPYET
HETOYHBIMU (DOPMYIIMUPOBKAMU; B TIPOIECCE OTBETOB JIOMYCKAIOTCS OMIUOKH IO CYIIECTBY
BOMpocoB. CTyIEHT CITIOCOOEH peliaTh JINIIh HanboJee JITKUE 3a1auH, BIIAJECET TOIBKO
00s13aTeTbHBIM MUHUMYMOM METOJIOB CTaTUCTUIECKON (DU3UKHI

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: CTyJIeHT He OCBOMII 0053aTeTbHOTO MUHUMYMa
3HaHUH MpeIMeTa, He CTOCOOEH OTBETUTH Ha BOMPOCHI OmiieTa JaXke MPpH JOTOTHUTETHHBIX
HaBOJSIIIUX BOMPOCAX dK3aMEHATOPA; OTKAa3 OT OTBETA.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Hrorosas omenka (MMO) mo kypcy "Craructudeckas ¢u3uka" BBICTABISACTCS Ha OCHOBAaHHUH
CEMECTPOBOM M 53K3aMEHAI[MOHHON COCTaBJISIONIEM M OIpeneiseTcss Kak CpeAHEB3BELICHHOE

3HAYCHHE CIICIYIONINX BenuunH — Oasuta Texyimero kouTpoiis (bTK) u onenku Ha sx3amene (09):
NO =0,4* BTK + 0,6 * OD.
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