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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Heab ocBoeHuss aucuumiauHbl: [lenpio ocBoenus kypca "Crarucrtuueckas ¢Guzuka' sBISETCS
U3YYCHUE OCHOBHBIX (DM3MYECKHX 3aKOHOB TIIOBEJCHHS CHCTEM MHOTHUX YaCTHI], HAXOJSIINXCS B
COCTOSTHUM T€PMOJMHAMHUYECKOTO PAaBHOBECHS, U OCHOBHBIX METOJIOB BBIYMCICHUSI TEPMOIUHAMUYECKHUX
CBOICTB BEILIECTB.
3agauyu AUCHMILINHBI
- OCBOEGHME OCHOBHBIX 3aKOHOB MTOBEJICHUS KJIACCUYECKOW CUCTEMbI MHOTHUX YaCTHII;
- OcBoeHHUE OCHOBHBIX 3aKOHOB IOBECHHS KBAHTOBOM CUCTEMbI MHOTHX YaCTHIL;
- I3ydeHune BEpOSATHOCTHBIX METOAO0B OMKUCAHUS CHCTEM MHOTUX YaCTHIL;
- OcBoeHNE OCHOBHBIX MOCTYJIaTOB CTATUCTUYECKON (PU3UKH;
- OCBOECHHME OCHOBHBIX METOJIOB BBIUUCICHUS TEPMOJIMHAMUYECKUX CBOMCTB BEIIECTB.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIN U HHIMKATOPA T0CTHKEHUS
KOMIIeTeHLM I

[TK-1 Cnioco6en npoBoauth | UJI-2mk-1 Bnageetr HaBbikaMu 3HATh:

pacdeThl TEIUIOPU3NYECKHX | pacueTa TeIIo(pU3nIECKux - BeposITHOCTHBIE METO/IbI OITHCAHUSI
XapaKTEePUCTHUK MPOIIECCOB, | CBOMCTB pabO4MX Te, CHUCTEM MHOI'MX 49aCTHI,

NPOTEKAIOIINX B HCTIOJIb3YEMBIX B - OCHOBHBIE 3aKOHBI KJIACCUYECKOI 1
KOHKPETHBIX TEXHUYECKUX DHEPreTUYECKOM KBAHTOBOW MEXaHHMKH JUII CHCTEM MHOTHX
YCTPOMCTBAX M ammapaTax 00opyaoBaHUU JaCTHI X OCHOBHBIC IIOCTYJIAThI
SHEPreTHYECKOrO CTaTUCTUYECKON (DU3UKH;

000pyI0BaHUS - OCHOBHBIX METO/IbI BEIYMCIICHUS

TCPMOAUHAMHUYICCKUX CBOICTB BCIICCTB.

YMETh:

- [IpuMeHSTh BEpOATHOCTHBIE METOBI JJISI
HCCIIEIOBAHUS TEPMOJMHAMUYECKHUX
CBOICTB BEIICCTB;

- Mcnonp30BaTh OCHOBHEIE 3aKOHEBI
KJIaCCUYECKOI M KBAaHTOBOM MEXaHUKH U
OCHOBHBIE IIOCTYJIaThl CTATUCTUYECKON
(UBUKA JIST OTIMCAHUS
TEPMOJIMHAMUYECKUX CBOMCTB BEUIECTB ;.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuniuHa OTHOCHUTCS K OCHOBHOW Tpod)ecCHOHAmbHOM 00pa3oBaTeNpHOM MporpaMMe
Tennoduzuka (manee — OIIOII), nanpaBnenuss moarotoBku 14.03.01 Sngepnas sHepreTMka u
Terio(usnka, ypoBeHb 00pa3oBaHUs: BICIIee 00pa3oBaHue - OakalaBpHar.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHUAM:

- 3HaTb — OCHOBBI ,Z[I/I(I)(I)CPCHHI/IB.JIBHOTO " UHTCTPAJIBHOT'O I/IC‘II/ICJ'ICHI/II\/'I; — OCHOBBI TCOpHUU (I)YHKI_II/Iﬁ
MHOTI'UX IMEPEMEHHBIX; — OCHOBHBIC 3aKOHEI KJIaCCHYECKON MEXaHUKH JJIA MaTepHaJIBHOfI TOYKH, —
OCHOBHBIE 3aKOHBI KBAHTOBOI MEXaHUKHU JJIs MaTCpHaHLHOﬁ TOYKH; — OCHOBELI TCOPUU BCpOHTHOCTCﬁ; -
OCHOBHBIC IMOCTYJIAThl TCPMOJAWHAMHUKN

- YMCTb — BBIYUCIIATE OAHOKPATHLIC 1 MHOTOKPATHBIC HUHTCTPAJIbI; — PCHIATh I[I/I(b(bepeHLII/IaHBHLIC
YpaBHCHU:A, — p€IIaTh 3aJa4u 110 KHNHEMATHUKE, CTATUKE 1 TUHAMUKE MaTepHaﬂBHOﬁ TOYKH; — pC€lIaTb
YpaBHCHUEC H_[peIu/IHrepa I MaTCpHaHBHOﬁ TOYKH, — pCIIATh 3aJa4H 110 TCOPUHU BCPOHTHOCTCﬁ; -
peuaTth 3aJa4y Mo TCPMOAUHAMHUKE.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8| © JIab — - VKK | TK A cemectpe | ATTECTAIH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beeznenue. OcHOBBI 18 6 - - - - - - 8 - Camocmoamensnoe uzyuenue
KJIaCCHYECKOM meopemuuecko20 Mamepuana:
MEXaHHUKH [UTS CHCTEM CaMoCTOsTeNbHOE H3YUeHHE TEOPETUUECKOTO
MHOTHX YacCTHI marepuana [ 1], maparpadsr 9-17; [2],
11 OCHOBEI - - - - - - 4 - naparpadsi1-9, 40, 42-46 Jlurepatypa 1.
(heHOMEHOIOTUIECKOM Janmay JIJI., JTudpmun E.M. Cratuctuueckas
TEPMOAUHAMUKHI ¢msuka. Y.1 / Teopernueckas ¢usuka. T. 5. -
1.2 [TocTynaTel - - - - - - 4 - M.: ®uzmatinut, 2010. — 616 c. 2. Jlangay
KJIaCCUYECKOU .H.I[., HI/I(bH.II/IL[ E.M. Mexanuka /

MEXaHHUKH OJIs1 CUCTEM
MHOTI'MX 4aCTHIL

Teopernueckas ¢pusuka. T. 1. - M.: ®usmariur,
2012. -224 c.

Ilodzomoexa kK npaKmuyecKkum 3aHAMUAM:
ITonroToBKa OTBETOB Ha BOIPOCH! M K PELICHUIO
3az1a4: - UTo ABIIs€TCS IPEIMETOM
craructuyeckont ¢pusuku? Kaxoso
COOTHOIIIEHHE MEXTy MaKPOCKOIUIECKUM U
MHUKPOCKOTIMYECKUM YPOBHSAMH OMHUCAHUA? -
Uro 03Ha4aeT MOHATHE TEPMOANHAMHUYECKOTO
paBHOBecus? Chopmynupyiite Hagana
TepMmoanHamMuKH. - ChopMynupyiite CBOHCTBO
TEPMOANHAMUYECKON TPAaH3UTUBHOCTHU TS
paBHOBecHOH cucTeMbl. Kakyro
XapaKTEPUCTUKY PABHOBECHOT'O COCTOSHUS
MOJKHO BBECTH, HCTIOJIB3YS CBOHCTBO
TePMOANHAMHYECKON TPAaH3UTHBHOCTH? -
Cdopmynupyiite moHATHE
TEPMOANHAMHYECKOTO TIPEAETBHOTO MTepexoa
JI71s1 paBHOBECHOM cuctembl. Ha xakue nBa
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KJ1acca MOoJpa3esoTCs TePMOANHAMUYECKIE
BenuuuHbI (mapamerpsl)? K kakomy kiaccy
BEJIMYMH OTHOCSITCSI BHYTPEHHSISI SHEPTUA U
XUMHUYECKUH MOTEHLINA pABHOBECHOM
cucteMbl? - MOXKeT I SKCTCHCHBHAs
TepPMOANHAMHUYECKAs BEJIMINHA 3aBUCETH OT
WHTEHCUBHBIX MapameTpoB? Moxer n
MHTCHCUBHAS TEPMOINHAMHUYICCKAsI BETMIMHA
3aBHCETH OT SKCTCHCUBHBIX MTAPaMETPOB? -
Vcnone3ys Hauana TepMOJUHAMUKY, 3aMUIINTE
MOJHBIN TuddepeHman At SHTPOIHU
3aMKHYTOM CUCTEMbI, HaXOAsIIecs B
COCTOSIHUH TePMOAMHAMHUYECKOTO PABHOBECHS,
1 YCTaHOBUTE HEe3aBHCHMBbIE IEPEMEHHBIE, OT
KOTOPBIX 3aBUCHUT YHTPOIIUS PaBHOBECHOMN
3aMKHYTOH cucreMbl. Kakue
TepMOANHAMHYECKIE ()YHKIINH PABHOBECHOM
CHCTEMBI MOTYT OBITH BEIYUCIICHBI
mudpepeHIIIPOBaHNEM €€ SHTPOIHH? -
Vcnonp3ys Havana TepMOIMHAMUKY, 3aITUIIATE
TIOJHEIH MuddepeHIman It YHEPTUN
I'enpmrombiia (CBOOOIHOM SHEPTHN) CUCTEMBI,
HaxoJsIIecs: B COCTOSHUH
TePMOANHAMHYECKOTO PaBHOBECHS, U
YCTaHOBHTE HE3aBHCHMBIE IIEPEMEHHBIE, OT
KOTOPBIX 3aBUCHT 3Heprus [ enpMmronsia
paBHOBecHOU cuctembl. Kakue
TepMOANHAMHYECKHE ()YHKIIMHA PAaBHOBECHOM
CHUCTEMBI MOTYT OBITH BEIYUCIICHBI
IudpepeHIIIPOBaHUEM €€ YHEPTHH
l'enemronsua? - Mcnomns3ys Havana
TEPMOJIMHAMUKY, 3aITUILINATE TOJHBIN
nuddepennman 1 dHepruu [ md6ca cucremsl,
HaXxOJISIIIENCS B COCTOSTHUU
TePMOANHAMHYECKOTO PaBHOBECHS, U
YCTaHOBHTE HE3aBHCHMBIE TIEPEMEHHBIE, OT
KOTOPBIX 3aBUCHT 3Heprus [ mboca
paBHOBecHOM cuctembl. Kakue
TepMOANHAMHYCCKHE () YHKIIMHA PABHOBECHOM
CHUCTEMBI MOTYT OBITh BEIYUCIICHBI
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muddepenumpoBanuem ee sueprun ['nboeca? -
YcTaHOBHTE CBS3b MEXKIy XUMHYECKUM
MOTEHIHAaJIOM PaBHOBECHOH CHUCTEMEI U e
sHeprueii [mb6ca. - Mcmons3ys Hagana
TEPMOJUHAMUKH, 3aMHIITATE TTOTHBIA
nmudepeHran s TePMOTUHAMIIECKOTO
noreHmaina I'mb6ca cucTeMbl, HAXOIAIIEHCS B
COCTOSTHAY TEPMOJHUHAMHIECKOTO PAaBHOBECHSI.
Hcnonp3ys Havyama TEPMOANHAMUKH, 3aIHIINTE
NoJHBIN Tuddepenman s
TEepMOJIMHAMU4ecKoro noreHnuana ['mo6oca
CHCTEMBI, HAXOAIICHCS B COCTOSIHUM
TEPMOJJMHAMUYECKOT0 PaBHOBECHUS, U
YCTaHOBHTE HE3aBUCUMBIC IEPEMEHHBIE, OT
KOTOPBIX 3aBUCHUT TEPMOJMHAMUYECKHUI
noteHman [ m66ca paBHOBECHOW CHCTEMBI.
Kakne TepmoanHaMudeckue GyHKINN
PaBHOBECHOM CHCTEMBI MOT'YT OBITH BBIYHCIICHBI
mudpepeHIIIPOBaHNEM ee
TEepMOJMHAMUYECKOT0 noTeHnuana ['mboca? -
VYcTaHOBHUTE CBSA3b MEXIy AaBICHHEM
paBHOBECHOU CHCTEMBI U €€
TepPMOAMHAMHYECKUM MOTeHIHaiIoM ['ubbeca. -
JlokakuTe CrpaBeJIMBOCTh OCHOBHOTO
TepMoaAnHaMH4ecKkoro paBeHcTBa: TS = E + PV
- u{ N) . - Chopmynupyiire 3akoHsl HproToHa.
Mo>KHO JIn J10Ka3aTh CIPaBeJIMBOCTD 3aKOHOB
Herotona? - ChopmynupyiTe MPpUHIUIT
HaMMEHBIIETo JIeHCTBHA. MOKHO T JOKa3aTh
CHpaBeUIUBOCTD 3TOTO IPHHIIUIA, UCTIONb3YS
3akoHBI HproToHA? - 3anmmire (QyHKIHIO
Jlarpanska 111 MEXaHHYECKOM CHCTEMBI,
cocrosiiieit u3 N MarepuanbHbIX ToueK. MOXHO
nu GyHKpio Jlarpanxka onpeaenuTb TO4YHO?
[Moyemy noTeHMaNbHAS SHEPTHUSI
MEXaHUYECKON CHCTEMbI 3aBHCHUT TOJILKO OT
MPOCTPAHCTBEHHOTO TTOJIOKESHHUSI MAaTePHUAIbHBIX
Touek? - JlaiiTe onpeneneHue MOHATHIO
MHTErpaja ABMXeHus. YeMy paBHO KOJIMYECTBO
HE3aBHCUMBIX M aJUIMTHBHBIX HHTEIPajioB
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JIBUJKEHUS B 3aMKHYTOH MEXaHUYECKOH
cucreme? SBnsercs mu pynkuus Jlarpamka
aIJUTUBHOM BennunHo#? - Kakue cBolicTBa
BPEMEHU U MIPOCTPAHCTBA MPUBOJAT K 3aKOHAM
COXPaHEHHs YHEPTHUH, UMITYIbCa U MOMEHTA
nmnynbca? - Jlaiite onpeneneHne YHEPTUA
MEXaHWIECKON CHCTEMBI, HCTIONB3Ys (QYHKIIHIO
Jlarpanxa. Kak cBsizaHa Heprust JBHKYILLEHCS
C 33JaHHOM CKOPOCTBIO MEXAHUYECKON CHCTEMBI
C €e BHYTpPEHHE! 3HEepruen, eciiu U3BeCTHa
Macca Bcex JacTull cuctemsl? - Jlaiite
oInpenieIeHue «COOCTBEHHOIO MOMEHTa»
MexaHuuecKor cuctemsl. Kak cBsi3aH MOMEHT
HUMITyJIbca ABWKYIIEHCS C OIpeaAeICHHBIM
UMITYJIbCOM MEXaHHYECKOH CHCTEMBI C ee
coOCTBEHHBIM MOMeHTOM? - OnpenennTte
¢yHKIMI0 'aMUIbTOHA [T MEXaHUYECKOM
cucteMsl gepes ee pyHknuro Jlarpamka.
3anumute monHBIN AuddepeHan GyHKIUI
lamunpTOHA M Ha 3TOM OCHOBE HAalAUTE
ypaBHeHHs ['aMUNIBbTOHA A7l TAKOH CUCTEMBL. -
3anuimuTe ypaBHEHHE IBIDKCHUS IS
JIMHAMHYECKOH niepeMeHHOi (PpyHKINH) 1
MOJIyIHTe U3 HETO ypaBHEHUS | aMIIbTOHA. -
Vcnionb3ys ypaBHEHHE JBHKSHUS JUIS
JTUHAMUYECKOl epeMeHHoH ((hyHKIHN),
JIOKQ)KUTE 3aKOH COXPAHEHHSI SHEPTHUU IS
MEXaHUYECKOW CUCTEMBI, HaXOsIIeics BO
BHEIIIHEM MMOTEHIUAILHOM Hone. - M3 kakux
YCIIOBHH OTIPEJENIAETCS 3HAUEHNUE SHEPTUU
3aMKHYTOM MeXxaHU4ecKoM cuctembl? - Jlaiite
onpenenenus onepartopa Ilyaccona u
oreparopa 3BOJIONNH. 3alHIINTe YpaBHEHUE
JIBIDKEHUS UL TTHAMHYECKOH MepeMEeHHOM
(pyHKITNH) C HCTIOIB30BAHUEM OIIEpaTopa
ITyaccoHa, a Taxke pelieHne 3TOro ypaBHEHUS
¢ UCIIONB30BaHKeM onepaTtopa ['puna. -
Hatigute onepatop, 0o0paTHBIN oniepaTopy
sBosmoy. C 3TOH LENbI0 JOKaXKHUTE, YTO
orepaTop, oopartHslii oneparopy exp(F"), paBeHn

8




exp(-F"). lns nokaszarenabcTBa UCIIONb3YyHTE
orepaTopHOe paBeHCTBO eXp(A B )=exp(A”
Jexp(B")exp(-1/2 [A"B"] ), koTopoe
CIPaBEUINBO B CIIydae, KOria KOMMYTaTOp
[AB"] nByx omepatopoB A" u B sBisieTcs ¢ —
grcaoM. Hekortopsrii orrepatop G ™ siBisieTcst ¢ —
grciom, ecin G=gl’, Toe g — HeKoTopoe
YHCII0, BOOOIIE TOBOPSI, KOMIUIEKCHOE.
Hanpuwmep, ¢ — 9uciom sIBISIETCS omiepaTop
[00x,x17]. - Haiite onpenenenue ha30BOro
oowvema. Chopmynupyiite Teopemy JInyBuss
Juist pazoBoro oObeMa 3aMKHYTOU
MexaHuuecKor cuctemsl. Kakumu
JUHAMHYECKUMH IepEMEHHBIMU ((DYHKIHSIMU)
OIIPEIETISIeTCSI HOBEPXHOCTh, OTPaHMYHMBAIOIIAS
(a30BbIi 00BEM 3aMKHYTOH CHCTEMBI?
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 1-48
2 DIEeMEHTHI TEOpHH Camocmoamenvhoe usyuenue
BEPOSITHOCTEH Hieopemu4eckoz0 Mamepuana:
2.1 DJIeMEeHTHI TEOpUHU CaMocTOsITebHOE H3Y4YEeHHE TEOPETUIECKOTO
BEpPOSATHOCTEHN

Mmarepuana [ 1], naparpads 1,2,6 Jlureparypa
1. Jlanpay JIJI., Jludpmum E.M.
Craructuueckas ¢usuka. U.1 / Teopernueckas
¢msuka. T. 5. - M.: ®uzmatiur, 2010. — 616 c.
110020mogKa K NpaKmuuecKum 3aHAMuaM:
IMoaroroBka 0OTBETOB Ha BOIPOCHI U K PELIEHUIO
3agad: - ChopMynupyiTe akCHOMBI TECOPHU
BeposATHOCTeH. CpaBHUTE allpUOPHOE
OIPENIEIEHUE BEPOATHOCTH C €€ YACTOTHOU
uHTepnpeTanueil. - Jlaiire onpeneneHus
CpeJHEro 3HAUeHUsl, JUCTIEPCUU U
CPETHEKBAIPATUIHOTO OTKIOHEHUS IS
ciydyaiiHOW BeNWYuHBIL. - JlaliTe onpeneneHus
CpeHUX 3HAUEHUH U MaTPUIIbl KOBapHUALIMH 115
MHOTOMEPHOH CcilydyaliHOWM BEIUYUHEI. - JlaiiTe
OTIpe/ieIeHNEe YCIIOBHOM BEPOSATHOCTH U
c(hopMyIHpYHTE YCIOBHE CTATUCTHIECKON
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HE3aBUCUMOCTH JABYX CIIy4aliHBIX BEIMYHH. -
ChopmynupyiTe NOHSITHE IUIOTHOCTH
BEPOSITHOCTH /15l HENIPEPBIBHOU C1y4aiHOU
BenM4MHEL. [laiiTe onpenenenus cpeIHero
3HA4YEHUs, TUCIIEPCHU U CPETHEKBAAPATHIHOTO
OTKJIOHEHUS 1151 HEMPEPBIBHOM ClTydallHOM
BeIMYUHEL. - OIpeieNuTe BEPOATHOCTH TOTO,
YTO B pe3yibTaTe Tpex OpocaHuil UrpaabHOH
KocTH Oyzaet HabpaHo B cymme 10 049koB. -
Haiinure cpenHee 3HaYeHUE U JUCIIEPCUIO
CITy4yalHOW BEJTMYMHBI C OMHOMHUAIbHBIM
pacnpenenenuem. - Haiinure cpenHee 3HaueHue
U JUCIIEPCUIO CIIyYalHOM BEIIMYUHBI C
pacnpenenenueM Ilyaccona. -
MaremaTtrueckuii MassTHUK COBEpPILAET
rapMOHMYECKHE KoJeOaHus 1Mo 3akoHy ¢o=¢ 0
cos(2n/T t), Toe T=21t\/(l/g) — Iepuos
KosieOaHNi MasiTHUKA JUTMHOM | B 1ToJie Cruthl
TSDKECTH C YCKOPEHNEM CBOOOIHOTO MaieHUSA g.
HaiinnTte BepOsATHOCTB TOTO, UTO IIPH
CITy4alfHOM M3MEPEHHH OTKIOHEHHS MasTHAKA
Ha yTroJl ¢ 3TO 3Ha4eHHe Oy/IeT HaXOAUTHCS B
unrepsane [¢,p+d¢]. - BepostHOCTB TOTO, YTO
JUIS HEKOTOPOH CHCTEMBI 3HAUEHHUS BEJIUUUH X U
y Jexat B uaTepBaie [x,x+dx] u [y,y+dy],
naercst BeipaxkenneM dw(x,y)=Cexp[-a(x"2+y"2
) 1dxdy, 0>0. Cuuras, uto obxacTsIMU
N3MEHEHHMS TIEPEMEHHBIX X U Y SBIFOTCS (-00,00)
u (-00,00), HAUTE HOPMUPOBOTHYIO
noctossHHyI0 C, a Takke BepOATHOCTb TOr0, 4TO
3HAUCHHE BEJIMYMHBI X OyJeT HAXOANUTHCS B
unTrepBane [X,x+dx]. - IIpu TepMo3sIeKTpOHHOM
SMHCCHH MPOUCXOIUT BBUIET 3JICKTPOHOB C
MTOBEPXHOCTH METajIa WIH HOIYIPOBOTHHKA.
[Ipennonaras, 9To a) BBUIETHI JJIEKTPOHOB
SBIISIFOTCS CTATUCTHYECKU HE3aBUCUMBIMH
COOBITHSIME U 0) BEPOSATHOCTH BBIIETA OTHOTO
ANEKTPOHA 32 OECKOHEUHO MaJIbIi TPOMEKYTOK
BpeMeHu dt paBHa Adt, rie A — mocrosiHHAs
BEJIMYHMHA, ONPEJEIUTE BEPOSITHOCTD BblieTa N
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9JIEKTPOHOB 3a BpeMs t. - [Ipeanonaras, uto B
HEKOTOPOMH CHCTeME paclpeieleHue Jucia
yactull N Bo BpeMeHu umeet Bua PN
(O=(AM)"N/N! exp(-At), rme >0 — HEn3BeCTHAS
MOCTOSIHHAS, OTIPENEINTE CPENHEKBAAPATHUHYIO
(ITyKTyaIiro 4rciIa 9acTUIl IPU YCIOBUH, 9TO
CpeqHee YHCIIO YAaCTHI B €IUHHILY BpEMEHU
paBHo n_0. - PaccMoTpuTe pacnpeneneHue
ITyaccoHa ny1s yuca 4acTHIL B IPEIENBHOM
ciydae, korga nll1,An=n-n [In . - [Taiite
oIpeieieHue CiIy9aifHoro mpolecca 1
npouecca Mapkosa.

H3yuenue mamepuanos 1umepamypHslx
UCHMOYHUKOG:

[4],1-48

OCHOBHEBIE TOJIOKEHHS
KJIaCCUYECKOH
CTaTUCTHYECKOM
MEXaHUKH

3.1

OCHOBHBIE TT0JI0KEHUS
KJIaCCUYECKOH
CTaTUCTHYECKOMI
MEXAaHUKHU

Camocmoamenvroe usyuenue
Hieopemuueckoz0 Mamepuana:
CaMOoCTOsTeNbHOE H3YUCHHE TEOPETHUECKOTO
Matepuana [ 1], maparpadsr 28, 29, 31
Jluteparypa 1. Jlaunmay JI. 1., JTudpmun E.M.
Cratuctudeckas ¢usuka. Y.1 / Teopernueckas
¢msuka. T. 5. - M.: ®uzmatiur, 2010. — 616 c.
110020mogKa K NpaKmuueckum 3auAMuaM:
ITonroToBka OTBETOB Ha BOIIPOCH! M K PELICHUIO
3aga4: - ChopMynupyiite OCHOBHOM MOCTYJIaT
KJIACCUYECKON CTATUCTUYECKOM MEXaHUKHU.
3anumure ypaBHeHue JInyBuinist A QyHKIUH
pactpezeneHus. Y CTAaHOBUTE COOTBETCTBHE
MeXay HaOI0jaeMoi MaKpOCKOITMYECKOH
BEJIMYMHOM U COOTBETCTBYIOLIEH el
TUHAMIYECKOH mepeMeHHoH. - Chopmymupyiite
sproauueckyro teopemy bonbumana mo I'.
Bupkrogy. Ot kakux JUHAMHYECKUX (YHKIMN
3aBHCHUT PaBHOBECHAS (QyHKIIHS
pacupenenenus? - ChopmMyaupynTe IPUHIIUAT
PaBHBIX alIPUOPHBIX BEPOSTHOCTEH U 3aIUIINTE
MHKPOKaHOHHYECKOE pacripe/iesieHIe IS
MaKPOCKOIIMIECKOH CHCTEMBI, KOTOpas
ONMCHIBAETCS KJIACCUYECKON MEXaHUKOIL. -
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Haiinure dynkuuto pacnpenenenus Makcgeiia
IO CKOPOCTSIM, €CITH U3BECTHA (DYHKIIUS
pacnpenenenus Makcsemia 1o ummynbscam. Ha
3TOM OCHOBE OMPENETUTH PYHKIHIO
pacupeneneHus o MOy CKOpOCTH. - Jlaiite
ompenenenue ramma — pyakmmn 1'(z).
[TpencTaBuTh 1151 HEE ACHMITOTHIECKOE
pasnoxenue CtupiuHra. BeraucinTe 3HaUCHNSA
I'(1) u I'(12). dokaxxuTe CIIpaBeNIMBOCTH
paBenctBa ['(z+1)=zI'(z) u Beraucnure
3HaveHue ['(n), rae n- HaTypajabHOE YHUCIIO. -
Cdhopmynupyiite mpobiieMy, CBA3aHHYIO C
napanokcoM ['nd6ca. 3anmummre SHTPOIHIO
HeaJbHOTO KJIACCHYECKOI0 Ta3a, COCTOAIIEr0
n3 N 0JJMHAaKOBBIX YacTHIl Macchl m B 00beMe V
n umeroniero 3Hepruio E, ecnn n3BecTHa
BesIm4nHa ero (azoBoro oobema. Ha stoit
OCHOBE HallIUTE TEMIIEPATYPY, N30XOPHYIO
TETIOEMKOCTb U JJABJICHUE NACATHEHOTO
Kiaccudeckoro rasza. Uro JIx. 'u66¢
TIPEATIOKIIT ATIsL pa3penieHust napanokca? - Kax
paspemnraercst napajokc ['uo6oca B
(eHOMEHOIOTHYECKOiT TepMOAHAMUKe? -
Hcnonb3ys pacnpenenenue Makcseiia s
BEPOSATHOCTH TOTO, YTO CKOPOCTH JIF000H
YaCTHILIBI JIOKUT B MHTEpBaJax [V_X,v_x+dv_x
L,Iv_y,v_y+dv yl,[v_zv _z+dv_z ], Haligure:
A) BEpOSITHOCTH TOTO, YTO aOCOFOTHAS
BEJINYMHA CKOPOCTH JIFO00H YacTHIIBI JIEKHUT B
uHTepBane [v,v+dv]; b) BepositTHOCTE TOTO, YTO
KHHETHYEeCKast SHEPTHs JII000H JaCTHIIBI JIKUT
B MHTepBate [g,e+de]. - cnonb3ys
pacnpeneneHue BepoITHOCTH
dw(v)=4n(m/([12nk 1 B T)"32) exp(-
Omv”2/(02k0_B T)) v*2 dv Toro, uto
abcouroTHAs BETMYMHA CKOPOCTH JII000H
YaCTHUIIBI JISKHUT B HHTEpBaie [v,v+dv],
OIIpeJIeNIUTe CpeaHKe 3HadeHus v ,(v2 ) u
HanOosee BeposITHOE 3HaYEHUE a0COIIOTHON
BenuuuHbI ckopocT v_0. - Haiigure
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BEPOSITHOCTB TOTO, YTO JIBE YACTHUIIEI B
KJIACCMYECKOM I'a3e UMEIOT a0COJIIOTHYIO
BEJINYNHY CKOPOCTH OTHOCHTEIEHOTO
IBIDKEeHUS vM'=v_1-v_2 B uHTEpBaie
[v*,vAM+dv”' |. Onpenenute cpenHee 3HAYCHNE
AOCOJIIOTHOH BEJIMYMHBI CKOPOCTH
OTHOCHTENLHOTO ABWKeHUS (V') .

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 10-50
[4], 1-48

4 OCHOBEI KBAHTOBOM 16
MEXAHUKH IJI CUCTEM
TOXIECTBEHHEIX
YaCTHIL
4.1 OCHOBEI KBAHTOBOM 16

MEXAHUKH JJI1 CUCTEM
TOXKIECTBEHHBIX
YaCTHI]

CamocmoamensHoe usyuenue
meopemuuecKkoz0 manepuana:
CaMocTosTenbHOE H3yYeHHE TEOPETUIECKOTO
Matepuana [ 1], maparpadsr 54, 55, 61-65
Jlureparypa 1. Jlaunmay JI.J1., JTudmun E.M.
Cratuctuaeckas ¢msuka. U.1 / Teopernueckas
¢msuka. T. 5. - M.: ®m3mariur, 2010. — 616 c.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
IToaroroBka OTBETOB Ha BOTIPOCHI U K PELICHHUIO
3amadq: - Kakum oOpaszom cirenyer pemarb
crannoHapHoe ypaBHeHue llpenunrepa s
CHCTEMBI PA3INYHBIX YaCTHI[, KOTOPHIE HE
B3aMMOJICHCTBYIOT JIPYT C Ipyrom? -
YcTaHOBHTE CBSI3b MEXKAY BOJTHOBBIMHU
(bYHKIMAMEU CBOOOZAHON YaCTUIBI B
KOOPAWHATHOM U UMITYJIbCHOM
MIPE/ICTABICHUSX. 3aITUIINTE OIIEPATOPbI
KOOPJMHATHI U MMITYJIbCa B KOOPJMHATHOM H
UMITYJIbCHOM TIpEICTaBIeHIsIX. - [laiiTe
oTpeJieTIeHHe CIIMHA MUKpoYacTHIbl. KakoBsl
COOCTBEHHBIE 3HAYEHHsI OIIepaTopa KBaapaTa
CIIMHA U €ro MpoeKuuu Ha ock z? Kak
OTIPEJICNIUTH TIOJHBIM MOMEHT YacTHIbl? - [laiite
OTIpE/IeIICHNUS TIOJTHOM BOJTHOBOH (DyHKITHH
MHKPOYACTHUIIBEI ¥ 0000IIeHHON TIePEeMEHHOM.
YeMy paBHA BEPOSTHOCTH TOT'O, UTO CBOOOTHAS
4acTHUI[A UMEET OTIPEJICIEHHYIO MTPOEKIIHIO
cnnHa? Yemy paBHA MIIOTHOCTH BEPOSTHOCTH
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TOTO, YTO CBOOO/IHAS YACTHUIIA HAXOIUTCS B
OINpeNeNIeHHON TOUKe IPOCTPaHCTBA pU
MIPOM3BOJILHOM 3HAUYEHHH / TP OTIPEIeICHHOM
3HAYCHUH MPOEKINH ee CIIMHA Ha OCh Z? -
KaxoBa cBsI3p MeXly CIIMHOM ¥ CHMMETPHEM
BOJTHOBOH (DYHKITHH IO OTHOIICHHUIO K TAPHBIM
MIEPECTAHOBKAM JUISI CHCTEMBI TOXKICCTBECHHBIX
MuKpogactun? - Jlaiite onpeneneHue
MOHATHUAM (pepMHOH 1 O030H U YCTAHOBHUTE UX
CBS3b CO 3HAUEHUEM CIIHHA. - 3allUIIUTe
CUMMCTPU30BAHHBIC BOJTHOBBIC (I)yHKHI/II/I JJIsL
JIByX HEB3aMMOJICHCTBYIOIINX MEXITy COOOM
6030H0B U pepMuoHOB. - Chopmymupyiite
npuHuun [laynu nis HeB3aUMOJAEHCTBYIOIINUX U
B3auMoieiicTByIOIKX hepmuoHoB. Jaiite
ompenerneHue nerepMuHanTa Cierepa u
YCTaHOBHTE CBSI3b €T0 3HAYCHUS C IPUHITUIIOM
[Maynm. - OT KaKUX HEPEMECHHBIX 3aBHCHT
BOJIHOBAas ()YHKIIWS B IIPEICTABICHUH YHCEIT
3armonHeHus? TloscHUTE pa3Iiauns B 3HAYCHHUAX
YrCeI 3aMOTHEHUS 111 PepMHOHOB U 0O30HOB.
- 3anuImuTe OnpeAeseHNs ONePaToOpPOB
POXKACHUA U YHUUTOXKCHUA JIs1 CUCTEMbBI
0030HOB U KOMMYTAallMOHHBIC COOTHOMICHUSA IJIA
Hux. JlaiiTe onpezenenus oneparopam 4ucel
3aII0JTHEHMS U TTOJIHOTO YHCiIa 6030HOB. -
3anummTe onpeAeNeHNs ONEPaTOPOB POKICHHS
W YHUYTOXKCHHUS IJIS1 CHCTEMBI ()epMHOHOB U
KOMMYTAIIHOHHEIC COOTHOIICHUS [T HUX.
Jlaifte ompeeneHus omepaTopam Yucel
3aITOTHEHHUS U TIOJTHOTO YHCIa (DEPMHUOHOB. -
3anummTe raMIIbTOHUAH CUCTEMBI
HEB3aMMOJICHCTBYIOINX MEXIY co00¥ 6030HOB
1 (GepMHOHOB B IIPEACTABICHUN BTOPUIHOTO
KBAaHTOBAHUS M €r0 COOCTBEHHOE 3HAUCHHE. -
Yem otinuatores npeacrasienus lpeaunrepa
u 'eitsenOepra? 3anumure ypaBHEHHE
JIBIDKEHUS JUTSL OTIEpaTopa B MPEICTaBICHUH
I'eiizenbepra.

H3yuenue mamepuanog 1umepamypHsix
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UCMOYHUKO8.
[3], 5-75
[4], 1-48

OCHOBHEBIE MOJIOKEHHS
KBaHTOBOM
CTAaTHCTUYCCKOI
TEOpUH

12

5.1

OCHOBHBIE MOJIOKEHUS
KBaHTOBOI
CTaTUCTHYISCKOMN
TEOpUH

12

Camocmoamenvroe usyuenue
HieopemuiecKkoz0 Mamepuana:
CaMOCTOSITeNbHOE H3YUCHHE TEOPETHUECKOTO
Matepuana [ 1], maparpadsr 5-8, 28, 31, 35,36
Jlureparypa 1. Jlaunmay JI. ., JTudpmun E.M.
Cratuctuaeckas ¢msuka. U.1 / Teopernueckas
¢msuka. T. 5. - M.: ®m3mariur, 2010. — 616 c.
IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
ITonroToBka OTBETOB Ha BOIIPOCHI U K PELICHUIO
3aga4: - KakoBbl 0COOEHHOCTH KBAaHTOBO-
MEXaHHYECKOTO ONMHUCaHUsI MaKPOCKOIIUIECKOT O
Tena? - JlaliTe onpeaeneHre MOHATHIO ciena
oreparopa. 3aluIIiTe cpeiHee 3HaUYCHHe
HaOmoaaeMoi (pu3ndecKol BETMINHBI C
HCTIONIb30BAaHMEM CTAaTHCTUYECKOTO OIepaTopa.
- Mcrionp3ys onpeneneHne cpeIHero 3Ha9eHuUs
HaOmonaeMol Gpu3ndeckol BETMIMHBI 1
ypaBHeHue | eif3enOepra i THHAMUKH
orepaTopa, BeIBeAUTe ypaBHeHue GpoH Heiimana
JUTS CTaTUCTHYECKOTO ollepaTopa. -
ChopMymupyiTe IPUHIKAIT PABHBIX alIPUOPHBIX
BEpPOSATHOCTEH /JI1 KBAHTOBOM CTATUCTUKH.
3anuImuTe MUKpOKaHOHUYECKOE
pacrpezenenye s 3aMKHYTO KBaHTOBOM
CHCTEMBI U BBIpa)KEHHE JUIS €€ SHTPOIINH. -
3anunmnTe KAHOHUYECKOE PaclpeiesieHHe JUIs
KBaHTOBOH CHCTEMBI U BBIPAXKEHUS IS
KBaHTOBOH CTaTUCTUYECKON CyMMBI, SHEPTUH
I'enpMromsa, JHTPONUY, AABICHUS U
XMMHYECKOT0 MoTeHnuana. - Mcnonesys
KaHOHMYECKOE paclpe/ieieHue, OTpeIeInTe
OTHOCHTEINIbHYIO (DIIYKTyanuio CpeaHell SHEpTUH
KBaHTOBOM CHCTEMEI. - 3aIUIINTE BBIPpAXKCHUE
JUIs1 CTAaTUCTUYECKON CYMMBI B
KBa3WKJIACCUYCCKOM l'lpI/I6J'lI/I)KeHI/II/I H
BBIUMCIINTE €€ 3HAYCHHE AJIS HJICIbHOTO Ta3a. -
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Hcnonb3ys KaHOHUUECKOE paciipeieieHue,
BBIBEJUTE pacnpezesienue Makcsenia —
Boneimana. - Mcnionb3ys 60biioe
KaHOHUYECKOE paclpeAeICHUE, 3alUILINTE
BEIpAKEHHUE I OONBINON CTaTHCTUIECKOM
CYMMBI U YCTAaHOBHTE €€ CBS3b C
TePMOANHAMHYECKIM MOTeHIHaIoM [ nb60ca
KBAHTOBOH CHCTEMBEI. - 3aIUITNTE BEIPAKCHIS
JUISL SHTPOIIUY, NABJIEHUS U CPEAHETO YHUCIia
YaCTHII, UCTIONB3YS TEPMOJAUHAMUYECKUI
noteHIman ['ub6ca. - Micnonb3ys 6obioe
KaHOHUYECKOE pacipeesieHue, ONpeesInTe
OTHOCHUTEJIbHYIO (DIIYKTYaIUIO MOJHOTO YUCIia
YacTHI] KBAaHTOBOM cucTeMEI. - Halinure
YpaBHEHHE COCTOSHUS, BHYTPEHHIOIO YHEPTHIO
U TemoeMKocTh C_V KBa3uKIaCCUYECKOI0
HIeaJIbHOTO Ta3a u3 N 4acTHI] MacChl m,
HCIOJIb3YSl KAHOHUYECKOE PACIIPEACTICHHUE. -
HUcnone3ys pacnpenenenue Makcsena,
ONPEIEIIUTE AABJICHUE KIACCUYECKOTO
HJEaJIbHOTO ra3a Ha CTEHKY COCYyJa, B KOTOPOM
OH HaxOJIUTCSI, €CITU U3BECTHA Temmepatypa T u
IJIOTHOCTD YHCJIA YaCTHII p Ta3a. -
PasperxeHHblil Ta3 HAXOUTCS B COCYIE IIPU
nasneHun P. Onpenenute CKOPOCTh UCTEUEHUS
V_HCT YacTHI] Ta3a B BAKyyM depe3 HeOOobIoe
oTBepcTre Iomaaso S 0 Ha OCHOBE
pacnpenenenus MakcBesuia o CKOpOCTSM.
H3yuenue mamepuanios iumepamypHnuix
UCHIOUHUKOG:

[4], 1-48

KBanToBEIe nacalibHbIC
Tra3bl 4HaCTHI]

16

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuajia.

6.1

KBanToBkIe nacalibHbIC
Ta3bl YaCTHI]

16

CaMOoCTOsITeNbHOE H3YUeHHE TEOPETUUECKOTO
Marepuana [1], maparpadst 53, 54, 57, 58,62
Jluteparypa 1. Jlannay JI.J1., JTudpmmun E.M.
Cratuctuueckas ¢usuka. Y.1 / Teopernueckas
¢mzuka. T. 5. - M.: dm3mariut, 2010. — 616 c.
Iloozomoexa K npakmuyecKum 3aHAMUAM:
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ITonroToBKa OTBETOB Ha BOIPOCHI U K PELICHUIO
3aa4: - YeM OTJINYatoTCs pacrpeeneHus
Boze—Ditnmreiina u ®epmu—/upaxa? -
Hcnionp3ys BeIpakeHHUE TS
TEePMOANHAMHYECKOTO TIoTeHnrana [ 'nb0ca n
CPEIHETO YHCIIa 3aM0JIHEHUS B HACATBHOM
KBaHTOBOM Trase, JOKaXHUTE CIPaBeUINBOCTD
paBerctBa PV =2( E) /3, tne ( E) — cpennsas
9HEpTrHs KBAaHTOBOTO WACAIBHOTO ra3a,
Haxozsuerocst B oobeme V mpu aasieHuu P. -
KakoB kpurepuii nepexoja K CTaTUCTUKE
BonbiiMaHa A5 HaealbHOTO KBaHTOBOTO T'a3a
ToueyHbIX yacTull? CpaBHUTE JaBlIcHUE B
n/iealIbHOM raze (pepMHOHOB U OO30HOB C
JIaBJIEHHUEM B KBa3UKJIACCHYECKOM Tase Impu
3a7aHHOM IUTIOTHOCTH U TeMIlepaType. -
Onpenenure sHepruto GepMu, XUMUIECKUT
MOTEHIMAJ, BHYTPCHHIOIO SHEPTHUIO U IaBJICHHE
JUTSL TIOJTHOCTBIO BBIPOKACHHOTO HACAIBHOTO
JIEKTPOHHOTO I'a3a IPH 3aJaHHOHN cpeaHei
IUIOTHOCTH. - OTIpeiennTe TeMIepaTypy
KoHzeHcanuu bo3e—-OitHmTeiHa A7
H7AEaJTbHOTO ra3a 0030HOB C HYJIEBBIM CITHHOM
IIpY 33JIaHHOM MJIOTHOCTH U XUMHUYECKUI
MTOTEHIIMAJ TaKOTOo ra3a IpH TEMIIepaType HUxKe
TeMIepaTypbl KoHAeHcanuu bo3e—DiiHimTeitHa?
- Onpenenure XUMUYECKUI MOTSHITHAT L
N/ICANIBHOTO JICKTPOHHOTO r'a3a Kak (QYHKIIHIO
IUIOTHOCTH p ¥ TeMiieparypsl T npu yclIoBuH
k_B T<«u, rae p — XUMUYECKHIA TTOTEHIIHAL. -
Omnpenenure TEIIOEMKOCTh ¢V HIealbHOTO
9JIEKTPOHHOTI0 rasa, MPUXOoAIIyIOCs Ha
eIMHUIYy 00bheMa, KaK (QYHKIINIO TNIOTHOCTH P
temnepatypsl T nipu yciosun k B T<<u, roe 1 —
XUMHUYECKHI oTeHnual. - Onpenenvre
naBieHue P npeanbHOTo 3IEKTPOHHOTO rasa Kak
(YHKIHNIO TUIOTHOCTH P M TeMImeparypsl T mpu
ycnosun k B T<«u, rae p — XummdecKuii
noreHuuai. - Onpenenure TEII0eMKOCTb C_V
1JICJILHOTO ra3a 0030HOB C HYJIEBBIM CIIMHOM,
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MPUXOJSIYIOCS HA eUHULY 00beMa, pU
temneparype T<T 0, rne T 0 — tremnepatypa
KoHzeHcauuu bo3e-OliHmTeiHa. - Onpenenure
TEMIEPATYPHYIO 3aBUCHUMOCTD TNIOTHOCTH
YHCJIA YACTHUII C UMITYJIbCOM p=0 (TUIOTHOCTH
KoH7IeHcaTa bo3e—DiHIITelHA) B HICATbHOM
raze 0030HOB C HYJIEBBIM CITHHOM IIPH 33JaHHON
IUIOTHOCTH YHCJIA YAaCTHIL P U TEMIIEPATypax
T<T 0,rne T 0 — TemnepaTypa KOHAEHCALMH
Boze-Difnmreiina

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[5], 1-48

N neanbHbli a3 yacTHIL
C BHYTPEHHUMU
CTEIEHIMHU CBOOOIEI B
PUOITHKSHUT
BonsuMmana

16

7.1

W neanpHbIi ra3 4acTuil
C BHYTPCHHIMH
CTeNEeHIMU CBOOOIBI B
IPUOIIVHKSHUT
bonbmmana

16

Camocmoamenvroe usyuenue
meopemuuecKo20 Mamepuana:
CaMocTosTenbHOE H3yYeHHE TEOPETUIECKOTO
Matepuana [ 1], maparpadsr 37, 38, 41-51
Jluteparypa 1. Jlaunmay JI. 1., JTudpmun E.M.
Cratuctuaeckas ¢msuka. U.1 / Teopernueckas
¢msuka. T. 5. - M.: ®m3mariur, 2010. — 616 c.
Ilodzomoexa kK npaKmuyeckum 3aHAMUAM:
ITonroToBka OTBETOB Ha BOIIPOCHI M K PELICHUIO
3amgay: - Chopmynupyiite TpubdIIKeHIES
Bonbimana i BBIYMCICHUS KAHOHUYECKON
CTaTUCTHYECKON CyMMBI. 3alHIINTe
CTaTHCTHYECKYIO CYMMY HIEaJIbHOTO ra3a B
npubimxennu bonenMaHa yepes
CTaTUCTUYECKYIO CYMMY OJHOW 4aCTHIIBI. -
BerancinTe cTaTHCTHYECKYIO CyMMY JUIS
MOCTYNATENBHBIX CTETIEHEeH CBOOO/IBI YACTUIIBI B
njlealIbHOM Tase B npuOmmkennu bonbimana. -
Jaiite onpeneneHye NOHATHIO
XapakTepucTudeckas Temneparypa. Kakosel
3HAYECHUS XapaKTePUCTHUECKUX TEMIIEPATyp
MOCTYNATENBHBIX, YJIEKTPOHHBIX,
KoJIeOaTeNbHBIX U BpallaTeIbHBIX CTEIICHEeH
cBoOo1BI 11t Mostekyn? Ilpu kakom
COOTHOIIEHIH MEXy TEMIIEpaTypoi Taza u
XapaKTEPUCTUUYECKOHN TeMIIepaTypoi
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HEOOXO/IMMO YYUTHIBATh KBAHTOBBIE 3(h(heKThI?
- ChopmynupyiiTe NpUUUHY, IO KOTOPOI pu
PacCMOTPEHNUH TEPMOAMHAMUYECKUX (YHKINI
ATOMAapHBIX U MOJIEKYJISIPHBIX Ta30B OOBIYHO HE
paccMaTpUBarOTCS 3IEKTPOHHBIE CTETICHH
cB0OOABL. - OT KaKuX TEPMOJIUHAMHYECKHX
ITapaMeTpPOB 3aBUCUT CTATUCTHYECKAS CyMMa
JUISl BHYTPEHHHX CTETIEHEH CBOOOIBI
Moekynsl? Ha kakue TepMoIuHaMIYeCKHe
(YHKIMY HIeaIbHOTO ra3a BIUsET HaTMIHe
BHYTPEHHHUX CTENEHEH CBOOOABI YacTHIIbI? -
Chopmynupyiite MOJENIb «rapMOHHYECKUI
OCHMJIISATOP — JKECTKUHA POTaTOP» IS
JIByXaTOMHOH MOJIEKYJIbL. 3alUIIUTE
BBIP@KCHUS JJISI CTATUCTUYECKUX CYMM,
OTBEYAIOIINX KOJIEOAHUSIM U BPALICHUSIM
JIByXaTOMHOI MOJIEKYJIBI B MOJIEIH
«TapMOHHYECKUH OCHIIUIATOP — XKECTKUH
poTaropy. - UeM OTIHYAIOTCS TOMOSICPHBIE
MOJIEKYJIBI OT reTeposaepHbIX? [l Kakux
BHYTPEHHHUX CTEIICHEH CBOOOABI HEOOXOANMO
YUUTBIBATH Pa3IMuMsl B TAKUX MoJieKysax? Uem
OTJIIMYaeTCs MapaBoJOPO OT opToBogopoaa? -
Chopmynupyiite MOJENIb «rapMOHHYECKUI
OCHMJIISATOP — JKECTKHHA POTATOP» IS
MHOTOaTOMHON MOJIEKYJIbI. 3alUIINTe
CTaTUCTHYECKYIO CyMMY JJIsl BpalaTeIbHbIX
CTereHeH cBOOOIbI ¥ CBOOOIHYIO SHEPTHUIO IS
KoJieOaTeNbHBIX CTENeHEel CBOOO b
MHOT0aTOMHOH MoJIeKyJbl. - Onpenenure
BHYTPEHHIOI0 3Hepruto U, sHTponuio S,
nasnenue P u rennoemkocts C_V uneansHoro
ra3a boipiiMaHa, COCTOSAIIET0 U3 KITACCHUECKUX
MOJIEKYJI, KOTOPBIE COOTBETCTBYIOT MOJIEIN
«rapMOHUYECKUI OCLMIIATOP — KECTKUI
poTtaTop», a aTOMBI IMEIOT pa3HbIe Macchl m_ |
nm_2. - Onpenenure BKIaI B
TEepPMOJIMHAMUYECKHE HYHKIMH HeaIbHOTO
raza bosnpliMaHa OT HOpMaNbHBIX KoJieOaHMi
MOJIEKYJIBI C YaCTOTOH ® B MOJIEIH
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<<FapMOHPI‘{eCKI/II>‘I OCIHUJLIIATOP».
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[5], 1-48
[6], 115-150

OCHOBBI
CTaTUCTHYISCKOM
TEOpUHN
KBa3HKJIACCUUCCKOTO
HEHJICaJbLHOI'O ra3a

12

8.1

OCHOBBI
CTaTUCTUYECKOUN
Teopuu
KBa3UKJIACCUYECKOr0
HEHUJIeaIbHOTO ra3a

12

Camocmoamenvroe usyuenue
Hieopemuueckoz0 Mamepuana:
CaMOCTOSITeNbHOE H3YUCHHE TEOPETHUECKOTO
Matepuana [ 1], maparpadsr 74-76 JlutepaTtypa
1. JTanmay JI. /., JInpmmn E.M.
Craructnueckas ¢usuka. U.1 / Teopernueckas
¢msuka. T. 5. - M.: ®duzmatiur, 2010. — 616 c.
IloozomogKa K npaKmu4ecKum 3aHAMUAM:
[ToaroroBka OTBETOB Ha BONIPOCHI U K PELICHUIO
3amau: - M300pa3ute KaueCTBEHHBIN BHT
MOTEHIMaa MEXaTOMHOTO /
MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHS JUIs
HETIOJISIPHBIX MOJIEKYJI. YKaKHTE XapaKTepHOE
3HaYCHHE ITyOHHBI MOTCHIINATIBHON «SIMBI».
UYro xapakTepu3yeT BEeIMUMHA Paanyca
MEKaTOMHOTO / MEXMOJIEKYIISIPHOTO
B3aUMOJIEHCTBUA? YKAXKUTE €r0 XapaKTEPHOE
3HaueHue. [IpuBenuTe npuMepbl MOJEIBHBIX
MOTEHIIHATIOB MEKXAaTOMHOTO /
MEXMOJIEKYJISIPHOTO B3aUMOJICHUCTBHSI. -
CdhopmynupyiiTe OCHOBHOE CBOMCTBO
rpynnoBoi GpyHKIuH. YemMy paBeH rpynmnoBou
MHTETPaJ, OT KAKUX TEPMOANHAMUYECKIX
napaMmeTpoB OH 3aBUcUT? - JlaiiTe onpeneneHue
KOH(MTYpanMOHHOTO HHTErpaja i yCTaHOBUTE
€ro CBSI3b C TPYNIIOBBIMH HHTETpanamu. Ha
3TOM OCHOBE 3aITUILIHTE TPYIIIOBOE PA3I0KEHHE
JUIsl TEPMOJIMHAMHUYECKOTro oTeHrana ['ndocea.
YeM oTiMyaeTcs IPyNIOBOE Pa3ioKEeHHE st
KBaHTOBBIX HJIEaJIbHBIX [a30B OT IPYIIIOBOTO
PasIokKEHUsI 1Sl KBa3UKIACCHUECKOTO
HeuJeanbHOro raza? - Ha ocHOBe rpynmnoBoro
PasIokKEHUs ISl TEPMOJMHAMHYECKOTO
noteHImana ['m66ca 3anumInTe rpynmnoBke
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paslioXKEHUs! 1S JaBJICHUS U INIOTHOCTH. - Uem
OTJIMYAIOTCS TPYIIIOBBIE U BUPHAIIBLHBIE
PaslIokKEHUs! 1Sl TEPMOAMHAMHUYECKUX
¢yHKIUK? YCTaHOBUTE CBA3b MEXY BTOPBHIM
TPYIIIOBBIM HHTETPAJIOM U BTOPBIM
BHpHAJIBHEIM K03 drmmeHToM. - Kakopa
3aBUCHMOCTH BTOPOTO BUPHATBHOTO
koddunrenTa ot Temmnepatypsi? Jaiire
onpeesieHue TeMnepaTypsl boins. -
Ccthopmynupyiite noHsiTHe
TEPMOJIMHAMHUYECKOT0 Mo100us. 3anuimnTe
BBIpa)kKeHUe 11 6e3pa3MepHOro BTOPOro
BUPHAJIBHOTO KO3 hHUIMEHTA C
HCTIOJIb30BaHUEM MOJICIBHOTO MOTEHIHAIa
Jlennappaa-/lxoHca. - Berunciure BTopou
BHpPHAIBHBIN KO3PPHUINCHT KaK ()YHKIIHIO
TEMIIEpaTyphI AJIsl HEUIEaIbHOTO
KBa3MKJIACCHYIECKOTO Ta3a YacTHII,
MOTEHIMAIbHAS HEPT U B3aNMOACHCTBUS
KOTOpBIX UMeeT Bua: @ 2 (r )=oo,r<d; ® 2 (r
)=0,r>d (cuctema TBepIBIX chep auameTpoM d).
- Briuuciiure BTOpoil BUpUaAJIbHBII

k03 duLKeHT KaK QyHKIHUIO TeMIepaTypsbl AJIst
HEHIeIbHOTO KBa3UKIACCUYECKOT0 ra3a
YaCTHII, IOTEHIIMAIbHAS SHEPTUS
B3aMMOJIEHICTBHS KOTOPHIX MMeeT BUI: @ 2 (r
)=ty , >0, y>3. - Onpenenure TeMIeparypy
Boiinst anst HenieanbHOTO KBa3UKJIACCHIECKOTO
rasa 4acTull, B3aUMOJICHCTBHE MEXKITY
KOTOPBIMH 337a€TCs TOTEHIHAIOM
MPSIMOYTOJIBHOM MOTEHIMATBHOH siMBI: @2 (r
)=, 0<r<c; ® 2 (r )=-¢, 6<r<yc; ® 2 (r
)=0,r>yc (y>1,e>0).

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[2], 160-200
[5], 1-48

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

14

42

0.5

52

33.5
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‘ HToro 3a cemecTp ‘ 144.0 ‘ ‘ 14 ‘ - ‘ 42 ‘ 2 ‘ - ‘ 0.5 ‘ 85.5 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALMK 110 KYpCOBBIM IpoekTaM/padoraMm; I'K- rpymnoBsie KOHCYIbTallMU IO pa3jienam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpois; [TA — npoMexyrodHas
aTTecrauus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue. Ocnosvl kiaccudeckol Mexanuxku O CUCemM MHO2UX Yacmuy

1.1. OcHOBBI (HEHOMEHOJIOTUYECKON TEPMOIMHAMHUKHN
J1Ba ypoBHs onricanus siBineHui npuposl. [lpeamer craructuyeckoit pu3uku. 3aKoHbI (Hadana)
TEPMOJIMHAMUKH. TepMOIMHAMUYECKHE IOTEHIIUAIBI.

1.2. TToctynaTsl KJIacCUUE€CKOM MEXAHUKH JIJI1 CUCTEM MHOTHX YaCTHIL

3akonbl HpIOTOHA Kak TOCTYJAaThl KJIACCHYECKOM MexaHuku. [IpuHIMN HauMeHbIIero
neiictBus. @ynkuus Jlarpanxka. YpaBHenus Jlarpanka. 3aKOHbI COXpaHEHUs SHEPTUH, UMITYJIbCA U
MOMeHTa wumMmnyiabca. @Dynknua [amuibroHa. YpaBHeHuss ['amwibToHA.  3aBUCHUMOCTh
JUHAMHYECKHX TMepeMeHHBIX OT BpemeHH. CkoOku Ilyaccona. MuTerpanbl nsuxenus. da3oBoe
npoctpancTBo. OrepaTop 5SBOJIOIUU 3aMKHYTOW cucTeMbl. KaHOHWYeckHe mpeoOpa3zoBaHUs.
Teopema JInyBusuis.

2. Dnemenmosl meopuu geposmuocment

2.1. DneMeHThl TeOpUU BEPOSTHOCTEN

[TonsiTue BepOATHOCTH. AKCHOMAaTHKa TEOPUM BepoATHOCTEW. CirydaliHble IE€PEMEHHBIE.
Cpennee 3HaueHue, aucnepcus, Marpuua koapuanuil. Kontunyanenblil npeaen. HenpepbiBHbie
Clly4aiiHble IepeMeHHble. buHomuanbHoe pacnpenenenue. Pacnpenenenus ['aycca u Ilyaccona.
CrnyuaiiHble IPOLIECCHI.

3. OcrosHble non0HCeHUSA KIACCUYECKOU CINAMUCIMUYECKOU MEXAHUKU

3.1. OcHOBHBIE MOJIOKEHUS KIACCHUYECKOM CTATUCTUUECKOW MEXaHUKHI

Oyukus pactpeneieHuss B (a3oBoM mpocTpaHcTBe. OCHOBHOW MOCTYJAT CTaTUCTUYECKOU
MexaHuKH. YpaBHeHue JInyBwiis aiig QyHKIIMU pacrpeaesieHus. Dproaudeckas Teopema. Mepa B
dazoBoMm mpocTpaHcTBe. CTaTHCTUYECKas HE3aBUCHUMOCTh. ANTUTHUBHBIE WHTETPANIbl JIBHKEHUS.
[IpyHIMIT paBHBIX alPUOPHBIX BEpPOSATHOCTEM. MukpokaHoHmuyeckoe pacnpeneneHue. da3oBblid
o0beM M TepMOAMHAMHYECKHME (YHKIIMM HUICATbHOTO Kiaccudeckoro raza. DOyHKUuA
pactipenenenust Makcsenna. [Tapamoxce ['m60ca.

4. OcHogbl K6AHMOBOU MEXAHUKU OJIS CUCTNEM TNOHCOCCINGEHHbIX vacmuy

4.1. OCHOBBI KBaHTOBOW MEXAHMKH JIJISl CHCTEM TOXKJAECTBEHHbIX YaCTHIL

BonnoBas ¢ynkuus u ypaBHenue lllpenunrepa s cucTeMbl pa3nuyHbIX dYacTul. CHuH
MukpouacTuilpl. [lomHas BosHOBast QyHKuMs. ToOXXIECTBEHHOCTh MHKpoyacTull. PepMHUOHBI U
6030HbI. [TomHast BonmHOBas (DYHKIUS Ui CHCTEMbI TOXAECTBEHHBIX MHMKpodacTHi. [IpuHImn
[Taynu. Meroa BTOPUYHOTO KBAaHTOBAHUS JUIS CUCTEM TOXKJIECTBEHHBIX YaCTUI. DBOJIIOLUS BO
BpeMeHH HaOmoaemoit BenuuuHsl. [peacrasnenus Hlpenunrepa u ['eiizendepra.

5. OcHosHble noaoxceHUus K8aHmMo8ol CMAmUCmuYecKkou meopuu

5.1. OcHOBHBIE NOJIO’KEHNSI KBAHTOBOM CTATUCTUYECKON TEOPUH

Oco0OeHHOCTH KBAaHTOBOW MEXaHUKHM I Makpockomuueckoro Ttena. OOImMe NpUHIUIIBI
KBaHTOBOM MexaHuku B (opmanmusme J[upaka. Ilomsbeiii Ha®op skcrepuMeHTOB. Matpuna
MJIOTHOCTH  (CTaTUCTHYEeCKUW omepartop). OCHOBHOM TMOCTyJaT KBAaHTOBOM CTaTHCTHYECKOM
MexaHuKd.  YpaBHeHue ¢oH  Heiimana.  PaBHOBeCHBIi  CTaTUCTMYECKHI  omeparop.
MUKpOKaHOHHYECKOE  paclpeiesieHHe. OJHTPONMs  3aMKHyTOM  cucteMmbl. KaHoHMuYeckoe
pactipenenienue ['mb6ca. Ksasukinaccmueckoe mnpuOmmxeHue. OHeprusi [enpmronbua u
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tepMonuHamuueckue  pyaknun.  Onykryaumu.  Pacmpenenenune  MakcBemna—bosibimana.
bapomerpuueckass ¢opmyna. bonbsioe kanonmdeckoe pacmpenencHue [ub66ca. Bombrmoit
TEpMOJIMHAMHYECKUH noTeHman ['u60ca u repmoguHamMudeckue Gpynkuuu. Oaykryanuu.

6. Keanmoeble udeanvuvie 2a3bl yacmuy

6.1. KBanToBble nacaibHbIE Ta3bl YaCTHI]

bonpmias cratucTuueckas cymma sl KBaHTOBOIO HAeanbHOro rasa. Pacnpenenenus bose —
Onnmreitna 1 ®epmu — Jupaka. OOumme COOTHOUICHUS sl TEPMOAMHAMHYECKUX (DYHKIMN
KBaHTOBOro uaeanpHoro rasa. Ilepexon k cratuctuke bonbimana. Kpurepuili BbIpOKIeHUS.
BripokneHHblii uaeanbHblil ra3 GepmuoHoB. JHeprus Pepmu. BBIpoKIeHHBIN HeanbHBIN ra3
0o30H0B. Konnencauus bose — DiiHIrelina.

7. Uoeanvuulil 2as yacmuy ¢ 6HYmpeHHUMU CMEeneHAMU 6000001 6 npu6fzuofceHuu bonvymana

7.1. neanbHblii ra3 yacTULl C BHYTPEHHUMH CTEIIEHSIMH CBO0OO/IbI B pUOIMKeHnn bonbimana

[Tpubmmxenne bonblMaHa Uil cTaTUCTHYECKOM cymMmbl. CTaTHcTHuYecKas CyMma s
HOCTYNATeNbHBIX cTeneHeld cBoOOAbl 4YacTHlbl. CBOOOJHAsE 3HEPrus U TEPMOAMHAMUYECKHE
¢GyHKIMM ujeanbHOro rasa bonbimana. XapakTepuCTHYECKHE TEMIEpaTypbl sl BHYTPEHHUX
cTeneHeil ceo6oabl. MoJienb «rapMOHMYECKUH OCHMIUIATOP — KECTKHH POTaToOp» JUIsl BYXaTOMHOM
MoJieKynbl. CTaTUCTUYECKHUE CYMMbI B MOJIEH «TapMOHUYECKHUI OCHMIIIATOP — )KECTKUH POTATOP».
YTOuHEHHE MOZAEIN <«TAPMOHMYECKMH OCLMIUIITOP — JKECTKMM pOoTaTop» Ul [BYXaTOMHOMU
MOJIEKYJIBl. MoJenp «rapMOHUYECKHN OCHUIUIATOP — JKECTKHHA POTATOP» JUIsi MHOTOATOMHOM
MOJIEKYJIBI.

8. Ocnosvl cmamucmu4eckou meopuu KeasukKiaccuieckozo HeuoeaibHo20 2a3d

8.1. OCHOBBI CTATUCTUYECKON TEOPUN KBA3UKIACCUUECKOTO HEUICATBHOIO ra3a

Cunpl  MeXMOJEKYJIApHOro  B3auMojelcTBua.  KoHurypaunoHHBI — uHTETpas  Juid
KBa3MKJIACCUYECKOTI0 HEMJICAIBbHOIO ra3a. BupuanbHOe ypaBHEHHE COCTOSHUS HEUACAIBHOIO rasa.
Bupuanbnsie koapdunmentsl. TepmoguHamuueckoe nojaooue.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. I[TontHast BosiHOBast GYHKIUS AJISL CUCTEMBI TOXK/AECTBEHHBIX MUKpouacTull. [IpuHiun
[Taymnu;
2. TepMoaAMHAMHUYECKUE TTOTEHIIUAIIBI;
3. ITocTynatel KJIacCUYECKOW MEXaHUKH;
4. ®azoBoe npoctpaHcTBo. MHTErpans! neuxenus. Teopema JInyBumis;
5. Axcnomaruka Teopus BeposaTHocTel. Citydalinbple nepeMeHHble. CpeHee 3HaueHue,
JUCTiepcusi, MaTpulla KoBapualuit;
6. HenpepriBHBIE ciiydaliHble IepeMeHHbIE. bBuHOMUanbHOE pacnipeaeneHue. Pacripenenenus
I'aycca u Ilyaccona;
7. OyHK1Ms pacnpeneneHus B pazoBom npoctpaHcTBe. OCHOBHON MOCTYIAT CTATUCTHYECKON
MeXaHUKH. YpaBHeHHe JINyBUIUIS 1Sl QYHKIIMM pacTipeieNICHUS;
8. IIpuHIUI paBHBIX allPHOPHBIX BEPOSATHOCTEN. MUKPOKaHOHMYECKOE pacIpeIEICHHUE.
@®a30BbIi 00bEM U TEPMOJIMHAMUYECKHE (PYHKIINU UAEATBHOTO KIACCUYECKOTo ra3a.
Oynkuus pacnpeaenenus Makcserna. [lapanokc I'u60ca;
9. Cusbl MEXMOJIEKYIIPHOTO B3auMoieicTBUs. KoHQUTrypallmoHHBIN MHTETpas A
KBa3UKJIACCUYECKOI0 HEUIEAIBHOTO ra3a;
10. Kanonnueckoe pacnpenenenue 'n66ca. Kpasukinaccuueckoe npubnmxeHue. JHeprust
['enpmromnbia v TepMoguHaMu4eckue GyHKuuu. OIyKTyanuu.
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Bonpiioe kanonnueckoe pacnpenenenue ['m66ca. bonpioit TepMouHAMIUYECKHA TOTSHIIHAT
['u60ca n Tepmonuaamudeckue GyHKuun. OayKTyanuu,

11. O6mue coOTHOLICHUS A1l TEPMOAMHAMUYECKUX (DYHKIMI KBAHTOBOT'O HI€ATBHOTO rasa.
ITepexon k craructuke bonsimana. Kpurepuii BEIpOXKICHUS;

12. BeIposxaeHHBIH neanbHbli ra3 pepMuonoB. Dueprust depmu. BeipoxaeHHbINH
HeanbHbIA ra3 0030H0B. Kongencanus bo3e — DHHIITEHHA;

13. Tlpubmmxenue bompiMana 1 cTaTUCTUYECKON CyMMBI. CTaTUCTHUYECKAst CyMMa IS
MOCTYNATENbHBIX CTENeHel CBOOOAbI YaCTHUIIbI,

14. CBoboHas sHEprus U TEPMOAMHAMUYECKUE (PYHKIIUHU HeabHOTro ra3a bonbimana.
XapakTepucTUYecKue TeMIlepaTyphl Al BHYTPEHHUX CTeNeHeil cBOOOIbI;

15. Mogenp «rapMOHUYECKUI OCHMILIATOP — KECTKUN pOTATOP» JIs ABYXaTOMHOMN
MOJIeKYJIbl. CTaTUCTUYECKUE CYMMBI B MOJIENIN «TAPMOHUYECKUN OCIHUIIIATOP — KECTKUI
poTtaTop;

16. MeTo1 BTOpUYHOTO KBAHTOBAHHUS JIJIsl CUCTEM TOKIECTBEHHBIX YACTHII;

17. Hagana (mocTynaThl) TEPMOJAMHAMUKH;

18. Tlonnblit HaOOP SKCTIEPUMEHTOB. MaTpuIia MIOTHOCTH (CTATUCTUUECKUN OTepaTop).
OCHOBHOIi TOCTYJIaT KBAHTOBOM CTaTUCTUYECKON MeXaHUKH. Y paBHeHHE (oH Heiimana.
PaBHOBECHBII cTaTUCTUYECKU onepaTop. MUKpOKaHOHUYECKOE paclpeeseHue. DHTPOIHUS
3aMKHYTOW CUCTEMBI;

19. Cnun mukpoyactuiibl. [lonHas BonHoBas ¢yHkius. ToxaecTBEHHOCTh MUKPOYACTHII.
DepMUOHBI U 0030HBL;

20. bonpmias craTucTUYECKasi CymMMa JJI KBaHTOBOTO UeanbHOro raza. Pacnpenenenus boze
— Oitnreiina u ®epmu — lupaka;

21. BupuansHoe ypaBHEHHE COCTOSTHUSI HEHI€ATbHOI0 ra3a. BupuanbHbie Ko OUIIMEHTHI.
TepMoanHaMuueckoe noaooue.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. BHe paMOK KOHTPOJBbHBIX MEPONPHUATHH TEKYyIIUH KOHTPOJIb  OCYIIECTBISETCS
IIOCPEICTBOM YCTHOTO OIpOCa CTYIEHTOB, BBICTYIUICHHM CTYJEHTOB Yy JOCKH H
0O0CYXXJIEeHHSI BOMNPOCOB CTYAEHTOB Ha MPAKTUYECKUX 3aHATUSAX (JIM00 NUCHMEHHBIX
OTBETOB CTYAECHTOB Ha KOHTPOJIBHBIE BONPOCHI M 33JaHUS MPU JUCTAHIIMOHHOM
oOyueHun). B ciyuae, eciu y cTyJeHTa HOSIBIJIMCH TOTIOJHUTEIbHBIE BOIIPOCHI, OH MOXKET
3aJaTh MX [PENojaBaTeNIl0 B IHCBMEHHOM BHJIE IIOCPEACTBOM KOPIIOPATUBHON
anekTpoHHoU moutel HUY «MOW». [Ipn HEoOX0AMMOCTH KOHCYJIbTALMSI MOKET OBITh
NpoJOIDKEHa B (hopMaTe BHJICOCBA3HM C HCIIOJIB30BAaHHEM OJHOM M3 MHTEPHET-IUIaT(OpM.
HemnocpencrBeHHO mepen 3K3aMEHOM IPOBOJAWTCA TPYNIOBas KOHCYNbTAlUs IO BCEM
pasznenam u TeMaM Kypca "Cratuctudeckas ¢usuka", Bkitoyast pasziensl "Benenue" u "
OCHOBBI KJTACCUYECKON MEXAHUKU JJISI CUCTEM MHOTHX YacTHIl'".

2. BHe paMOK KOHTPOJBHBIX MEPONPUATHH TEKYIIMHA KOHTPOJb  OCYIIECTBISAETCS
MIOCPEICTBOM YCTHOTO ONpOCa CTYAEHTOB, BBICTYIUICHHMM CTYJEHTOB y JIOCKH H
OOCYXJIEHUSI BOIIPOCOB CTYJEHTOB Ha MPAKTUYECKHX 3aHATUAX (JMO0 NHCHhMEHHBIX
OTBETOB CTYACHTOB HAa KOHTPOJIbHBIE BONPOCHI M 33JaHHs IpPU JIUCTAHIIMOHHOM
oO0yuyenun). B ciyuae, ecnu y cTy/ieHTa MOSBUIINCH JOMOJHUTEIbHbBIE BOIIPOCH, OH MOXET
3a1aTh MX [PENOAABATENI0 B IHCBMEHHOM BHUJE IOCPEIACTBOM KOPIOPATHBHOU
anekTpoHHOU moutel HUY «MD3U». Ilpu HE0OXOIUMOCTH KOHCYJIbTAlMs MOXET OBbITh
MpoJoJKeHa B (popmare BUAEOCBS3HM C UCIOJIB30BAHUEM OJHON M3 MHTEPHET-ILIATHOPM.
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HenocpeactBeHHO mnepen SK3aMEHOM MPOBOAMUTCS TPYIIIOBAs KOHCYJBTALMS IO BCEM
pasmenam u TemaM Kypca "Cratuctudeckas ¢Qusuka", Brimodas pazaen "OCHOBBI
KJIACCUYECKOM MEXAHUKH JUISI CUCTEM MHOTUX YacTHUIl'".

BHe paMOK KOHTpPOJIBHBIX MEPONPUATHNA TEKYHIIMH KOHTPOJb  OCYLIECTBISETCS
IIOCPEACTBOM YCTHOTO OIpOca CTYIEHTOB, BBICTYIUIEHMH CTYJIEHTOB Yy JIOCKH U
0oOCYXXJIEHHSI BOMPOCOB CTYAEHTOB Ha MPAKTUYECKUX 3aHATHUSAX (MO0 NUCHMEHHBIX
OTBETOB CTY/AECHTOB Ha KOHTPOJIbHBIE BONPOCHl M 33JaHUS IPU JUCTAHLIMOHHOM
oOyuenun). B ciyyae, eciu y cTyJeHTa HOSBHINCH JOMOJIHUTEIbHBIE BOIIPOCHI, OH MOXKET
3aJaTh MX I[peNnojaBaTeNll0 B IIMCBMEHHOM BHJIE IIOCPEICTBOM KOPIIOPATUBHOMN
anekTpoHHord moutel HUY «MOBOW». Tlpun HEoOXOAMMOCTH KOHCYJIbTAIUS MOXKET OBITh
NpoJOIDKEHa B (hopMaTe BHIICOCBSA3H C HMCIIOJIB30BAaHHEM OJHOM M3 MHTEPHET-IUIAT(OpM.
HenocpencrBeHHo mnepen 3K3aMEHOM IPOBOJUTCA TPYIIIOBas KOHCYJbTAIUsl IO BCEM
pazmenam u Temam Kypca "Crartuctudeckas ¢(usmka', BKIrodas pazaen "OCHOBHBIE
MTOJIOKEHUS KIIACCUYECKOW CTaTUCTUYECKON MEXaHUKH'".

BHe paMOK KOHTPOJIBHBIX MEPONPUATHNM TEKYLIIMH KOHTPOJb  OCYLIECTBIISAETCS
MOCPEJICTBOM YCTHOTO ONpPOCa CTYAEHTOB, BBICTYIUICHHM CTYJEHTOB Yy JIOCKH H
OOCYXIIEHUSI BOIIPOCOB CTYJCHTOB Ha MPAKTUYECKUX 3aHATHAX (JMOO MHCHMEHHBIX
OTBETOB CTYACHTOB Ha KOHTPOJIbHBIE BONPOCHI U 3aJlaHUsl MpPU JIUCTAHLIMOHHOM
oO0y4yenun). B ciydae, ecnu y cTy/IeHTa MOSBUIIACH JOMOTHUTEIBHBIE BOIIPOCHI, OH MOXET
3aaTh MX [PENoAABaTeNl0 B IHUCbBMEHHOM BHUJAE IMOCPEACTBOM KOPIOPATUBHOM
anekTpoHHoi moutsl HUY «MOW». [Ipn HEoOX0AMMOCTH KOHCYJIbTALMSI MOKET OBITh
MpoJoikeHa B (popmare BUACOCBS3HM C UCHOJIB30BAHUEM OJHON M3 MHTEPHET-ILIATHOPM.
HenocpenctBeHHO mnepes SK3aMEHOM IPOBOJAWTCS TPYIIIOBAas KOHCYJbTallUs IO BCEM
pazmenaMm u TemaMm Kypca "Cratucrtuueckas ¢usuka', Bkiaoyas pasnaen "OCHOBBI
KBaHTOBON MEXaHUKHU I CUCTEM TOXK/IECTBEHHBIX YacTull'".

Bue paMok KOHTpPOJIBHBIX MEPONPUATHNA TEKYUIMH KOHTPOJb  OCYHIECTBISETCS
IIOCPEACTBOM YCTHOTO OIpOca CTYJAEHTOB, BBICTYIUIECHHH CTYJIEHTOB Yy JIOCKH U
0OCYXJIEeHUSI BOIIPOCOB CTYJEHTOB Ha MPAKTUYECKUX 3aHATHUAX (JM00 MUCHMEHHBIX
OTBETOB CTY/AECHTOB Ha KOHTPOJIbHbIE BONPOCHl M 3aJaHUSl MpPU JUCTAHIIMOHHOM
o0yuyeHun). B ciyuae, ecnu y cTy/1eHTa MOSBUIINCH JOMOJHUTEIbHbBIE BOIPOCHI, OH MOXET
3aJaTh MX I[pernojaBaTeNl0 B IUCbMEHHOM BHJI€ TIOCPEICTBOM KOPIIOPATUBHOMN
anekTpoHHOU moutel HUY «MD3U». [lpu HE0OXOIUMOCTH KOHCYJIbTAlMs MOXET OBbITh
MpOJ0JKeHa B (popmare BUAEOCBSA3HM C UCHOJIB30BAHUEM OJHON M3 MHTEPHET-ILIAT(OPM.
HenocpeacrseHHO mnepesn 5K3aMEHOM IPOBOAUTCS TPYIIOBAas KOHCYJBTallUs IO BCEM
pazmenam u TeMaMm Kkypca "Crartuctuueckas Qusuka", Bkitouas pazzgen "OCHOBHBIC
II0JIO’KEHUS KBAHTOBOM CTaTUCTUYECKON TEOPUH .

BHe paMOK KOHTPOJNIBHBIX MEPONPUATHNA TEKYHIIMH KOHTPOJb  OCYLIECTBISAETCS
IIOCPEACTBOM YCTHOTO OIpOCa CTYIAEHTOB, BBICTYIUICHHMH CTYIEHTOB Yy JIOCKH U
0O0CYXXJIEeHHSI BOMNPOCOB CTYAEHTOB Ha MPAKTUYECKUX 3aHATUSAX (JIM00 NUCHMEHHBIX
OTBETOB CTYAECHTOB Ha KOHTPOJIBHBIE BONPOCHI M 33JaHUS MPU JUCTAHIIMOHHOM
oOyueHun).. B cnyuae, ecnu y cTyzneHTa NOSBHINCH JOMOJHUTEIbHBIE BOIIPOCHI, OH MOXKET
3aJaTh MX IMPENojaBaTeNl0 B IHMCbMEHHOM BHJIE TIOCPEICTBOM KOPIOPAaTUBHOMN
anexktpoHHord moutel HUY «MOBOW». Tlpu HE0OXOAMMOCTH KOHCYIBTAITUSI MOXKET OBITh
NpoJOIDKEHa B (hopMaTe BHJICOCBA3H C HCIIOJIB30BAaHMEM OJHOM M3 MHTEPHET-IUIaT(OpM.
HenocpenctBeHHo mnepes SK3aMEHOM MPOBOJAWTCS TPYIIOBas KOHCYJbTallMs MO BCEM
paznenam u Temam kypca "Cratuctuueckas ¢usuka', BKIIOYas paszen "KBaHTOBBIE
ujeanbHble ra3bl YacTHIl'".

BHe paMOK KOHTPOJIBHBIX MEPONPHUIATHA TEKYIIUMH KOHTPOJb  OCYLIECTBIISIETCA
MOCPEACTBOM YCTHOTO OIpOca CTYJAEHTOB, BBICTYIUIGHMM CTYJIEHTOB Y JOCKH U
OOCYXJIEHUSI BOIIPOCOB CTYJEHTOB Ha MPAKTUYECKHX 3aHATHAX (JMO0 NHCHhMEHHBIX
OTBETOB CTY/AECHTOB Ha KOHTPOJIbHbIE BONPOCHI M 3aJaHUSl MpPH JUCTAHIIMOHHOM
oO0yuyenun). B ciyuae, ecni y cTyeHTa MOSBIWINCH JONOJHUTEIbHBIE BOIIPOCH], OH MOYKET
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3aJaTh MX I[peNnojaBaTeNl0 B IHMCBMEHHOM BHJIE IIOCPEICTBOM KOPIIOPAaTUBHOMN
anekTpoHHord moutel HUY «MOW». Tlpu HE0OXOAMMOCTH KOHCYNIbTAITUS MOXKET OBITh
NpOJOIDKEHA B (hopMaTe BHIICOCBSA3H C HMCIIOJIB30BAaHHEM OJHOM M3 MHTEPHET-IUIAT(OpM.
HenocpeacrseHHO mnepes 5K3aMEHOM IPOBOAUTCS TPYIIIOBAs KOHCYJBTALMS IIO BCEM
pa3nenam u TemaM Kypca "Cratuctudeckas ¢usuka', Bkitodas pasznen "VneanbHbli ra3
YaCTUL] ¢ BHYyTPEHHUMHU CTENEHSIMU CBOOOIbI B IpubOImxeHuu boiamana'.

8. BHe paMOK KOHTPOJBHBIX MEPONPUATHH TEKYIIMHA KOHTPOJb  OCYIIECTBISECTCS
IIOCPEACTBOM YCTHOTO OIIpOCa CTYIAEHTOB, BBICTYIUICHHMH CTYIEHTOB Yy IOCKH U
0OCYXJIEHUSI BOIIPOCOB CTYJCHTOB Ha MPAKTUYECKUX 3aHATUAX (JMOO MHUCHMEHHBIX
OTBETOB CTYJCHTOB Ha KOHTPOJIBHBIE BONPOCHI M 3aJaHUs IPU JUCTAHIMOHHOM
oO0ydyenun). B ciydae, ecnu y cTyeHTa MOSBUWINCH JONOJHUTEIbHBIE BOIPOCHI, OH MOXKET
3aJaTh MX MPENoAaBaTell0 B IHUCBMEHHOM BHJE IIOCPEICTBOM KOPIIOPAaTUBHOM
anekTpoHHoU moutel HUY «MDUy». [lpu HEOOXOIUMOCTH KOHCYJIbTAIMS MOXET OBITh
IPOAOIKEHa B (hopMaTe BHJICOCBA3M C MCIIOJIb30BAaHUEM OJHOM M3 MHTEpPHET-IUIaT(OpM.
HenocpencTBeHHO mnepes 5K3aMEHOM IPOBOJAUTCS TPYIIIOBas KOHCYJbTallUs IO BCEM
pazmenaMm u TemaMm Kypca "Cratucrtuueckas ¢usuka', BkIoyas pasnaen "OCHOBBI
CTaTUCTUYECKOM TEOpUHU KBA3UKIACCUUECKOT0 HEUJIEIbHOIO ra3a’.

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabora He TpeyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena quciuniauas (B

O1eHOYHOE CPEACTBO

3arIaHupOBaHHbBIE PE3YIbTAThI 00yUEHUS nlo JUCLUIUINHE Konst cooTseTcTEuH ¢ 11.3.1) (THI 1 HaEMEHOBaHHE)
(B COOTBETCTBUH C pa3aeiioM 1) WHJIMKAaTOPOB [— ‘ 5 ‘ 3 ‘ a ‘ 5 ‘ 6 ‘ 7 ‘ 8
3HaTh:
OCHOBHBIX METO/Ibl BBIYUCIIEHUS TEPMOJANHAMUYECKHUX KoHntpoinbHas
CBOKCTB BELLIECTB N/I-2nx-1 + + + |+ |+ pabota/KonTposibHOE
MEpPOTIPUSTHE - 3
OcHOBHBIE 3aKOHBI KJIACCHYECKON U KBAHTOBOW MEXaHUKH JIJIs KonTposibHas
CHUCTEM MHOTHX YaCTHIl U OCHOBHBIC IIOCTYJIAThI NI-2nx-1 + + | + | + + | pabora/KonTponsHOE
CTATUCTUYECKON (HU3UKHU MEPONPHSITHE -2
BeposaTHOCTHBIE METOBI ONIMCAHUSI CUCTEM MHOTHUX YACTHIL Konrtponbnas
W-2nk-1 + |+ |+ |+ |+ |+ |+ |pabora/KoHTpoabHOE
MepornpusTue -1
Ymern:
Hcnosnb30BaTh OCHOBHBIE 3aKOHBI KJIACCHYECKON M KBAHTOBOM KonTposibHas
MEXaHHKHU ¥ OCHOBHBIE TIOCTYJIAThl CTATUCTUYECKON (PU3UKU NI-2nx-1 + |+ |+ |+ | + | + | pabora/KoHTposbpHOE
JUISl OMMCAHUSI TEPMOAMHAMHYECKHUX CBOVMCTB BEIIECTB ; MEPONIPHUSITHE - 3
[IpuMeHATH BEPOSTHOCTHBIE METOBI JIsl UCCIIEA0OBAHUS Kontponbhas
TEPMOJAMHAMUYECKUX CBOMCTB BELIECTB N/I-2nx-1 + |+ |+ |+ |+ + | pabora/KoHTpospHOE

MmeponpusTue -4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®Popma peanuzaiuu: [lucbmennas padbora
1. Kontponbsaoe meponpusitue - 3 (Kontponbnas pabota)
2. KontponpHoe meponpusitue -1 (KonTponsHas pabora)
3. Kourponbnoe meponpusrue -2 (KontponsHast padota)
4. KontpoasHoe meponpusitue -4 (KontposibHas padora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE

Ixzamen (Cemecmp Nob)
UtoroBas omnenka (MO) mo kypcy "Cratucrtuueckas Qu3uka" BBICTaBISETCS HAa OCHOBAaHUU
CEMECTPOBOM M HK3aMEHALlMOHHOM COCTABILIIOLIEH M ONpEeAeisIeTcsl KAaK CpPEAHEB3BEIICHHOE
3HaYEHHE CIEAYIoMuX BeluuynH — Oaia Ttexyuero koutpois (bTK) u ouenku Ha sx3amene (03):
NO=0,4*BTK + 0,6 * OD.

B nunnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Jlangay, JI. [1. Teopernueckas ¢pusuka. B 10 T. T.1. Mexanuka : YueOHoe mocoOue st
¢uznueckux cnenuanbHocTel ynusepcutetoB / JI. J1. Jlannay, E. M. JIudmmu. — 4-e uzn., ucnp. —
M. : Hayka, 1988. — 216 c. — ISBN 5-02-013850-9.;

2. Jlannay, JI. 1. Teopernueckas ¢pusuka. B 10 1. T.5. Craructuueckas gusuka. U.1. : Yuebnoe
nocobue it puznueckux crnenuanbHoctelt yausepcutetos / JI. JI. Jlangay, E. M. Jludmmun. — 4-e
usn. ucnp. — M. : Hayka, 1995. — 608 c. — ISBN 5-02-014423-1 : 15000.00.;

3. Jlanpgay, JI. [1. Teopetuueckas ¢pusuka: B 10 1. T.3 : KBanToBas MexaHuka (HepeIsITHBUCTCKAS
Teopus) : YueOHoe mocodue ais Gpusnueckux cnennanbHoctell yausepcuteros / JI. J1. Jlannay, E.
M. JIuduun ; Pen. JI. I1. IlutaeBckuii. — 5-¢ uz., crepeorun. — M. : ®usmariut, 2001. — 808 ¢. —
ISBN 5-922100-57-2.;

4. bo6pos, B. b. OcHOBHBIE MOJ0XKEHUS PABHOBECHOM CTaTUCTHUECKOI TeopHH : yueGHOe rmocodune
no kypcy "Craructuueckas ¢pusuka" o HampasieHuto "SnepHas sHepreTrka u Temodusuka” / B.
b. Boopos, Ham. ucciien. ya-tr "MOU". — M. : U3n-Bo MOU, 2015. — 48 c. — ISBN 978-5-7046-
1605-4.

http://elib.mpei.ru/elib/view.php?id=7501;

5. bo6pos, B. b. TepmoannamMudeckne GyHKIIMN KBAHTOBBIX MI€AIBHBIX Ta30B : yueOHOe mocodue
no kypcy "Craructuueckas ¢pusnka" mo HarpasieHuo "SnepHas sHepreTrka U Ternodusuka” / B.
b. bo6pos, Haul. uccnen. ya-tr "MOHU". — M. : U3a-80 MOU, 2016. — 48 c. — ISBN 978-5-7046-
1672-6.

http://elib.mpei.ru/elib/view.php?id=8184;
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6. Jlannay JI. 1., Jlupmmn E. M.- "Cratuctudeckas ¢usuka", (5-e usn., crep.), M3narenscrso:
"OU3MATJIUT", Mocksa, 2001 - (616 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2230.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. Acrobat Reader.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. ba3a naHHBIX KypHaJoB u3aateabcTBa Elsevier - https://www.sciencedirect.com/

2. DJIEKTPOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

3. Kypnadwl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
4. JnexTponHasi 6udsmmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenreHust

Y4eOHbIe ayIUTOPUH AJIS
MIPOBEACHUS JICKIIUOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIA

Homep aynuropun, OcHaenue
HauMCHOBaHHue
K-120, MamuHHbIMA cepBep, KOHAUIMOHEP
3an MBI]
T-209, YuecOnas CTOJI MpernoiaBaTesi, CTON y4eOHbIH, CTYIL,
ayIUTOPUS mkad, Bemanka sl 0JIe’kK b, KOMITbIOTEpHAs

CETh C BBIXOJOM B MIHTEpHET, 3KpaH
VHTEPaKTUBHBIN, MYJIbTUMEANIHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOMIIBIOTEP
MIEPCOHAJIbHBIN

Y4eOHble ayAUTOPUH TS
MIPOBEACHUS
MPaKTUYECKUX 3aHATUH,
KP u KIT

T-209, YuecOnas
ayTUTOpUS

CTOJI IIpEeToiaBaTeNsi, CTON Y4eOHbIH, CTYII,
mkadg, BeIagKa A 01Xk Abl, KOMIIbIOTEPHAS
CeThb ¢ BBIXOJAOM B lIHTEpHET, dKpaH
MHTEPAKTUBHBIN, MyJIbTUMEANIHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
MePCOHAIIbHBIN

VYyeOHble ayAUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHON
aTTecTauuu

T-209, YuecOnas
ayTUTOpUS

CTOJI IIpEeToiaBaTeNsi, CTON Y4eOHbIH, CTYII,
mkadg, BeIagKa A 01eXkKAbl, KOMIIbIOTEPHAS
CeThb ¢ BBIXOJAOM B MIHTEpHET, dKpaH
MHTEPAKTUBHBIN, MYJIbTUMEANINHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
MePCOHAIIbHBIN

ITomentenus mis

T-412, YucOnas

CTOJI Tperno/iaBatTesi, CTON y4eOHbI|, CTYIL,

CaMOCTOSITENIbHOM paboThI naboparopus KOMITBIOTEpHAs CETh C BBIXOJAOM B MIHTEpHET,
BBIYUCIIUTEIILHON JIOCKa MapKepHasi, KOMIIBIOTED
TEXHUKHU MIEPCOHAJIBHBIN
ITomemenus s T-205, Yuebnas CTOJI IIpEeroiaBaTensi, CTON Y4eOHBIH, CTYII,
KOHCYJIbTUPOBAHMS ayJIATOPUS mikad, J0cka MapKepHas
IMomertienus nis T-213, ITogcobHoe
XpaHeHus: 000pyI0BaHUS IIOMENICHUE

1 y4eOHOT0 MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cratuctuueckas Qpusnka

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
KM-1 Kontpoasnoe meponpusitue -1 (KonTponbHas padora)
KM-2 KonrpoasHoe meponpusrue -2 (Konrponbaas padora)
KM-3 Kontpoasnoe meponpusitue - 3 (KontponsHas padora)
KM-4 KontposnbHoe meponpusitue -4 (KonrponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nupekc KM- | KM- | KM- | KM-
Howmep Paznen nucnurmHb KM: L 2 3 4
pasnena Henens 3 7 11 14
KM:
1 Bsenenue. OCHOBBI K1aCCUYECKON MEXAHUKHU JJIs1 CUCTEM
MHOTHUX YaCTHI]
11 OcHOBBI (HeHOMEHOJIOTHUECKONW TePMOTUHAMUKH +
12 ITocTynaTel K1aCCUYECKON MEXAHUKU JUIsl CHCTEM MHOTHX +
) YaCTHUILI
2 DNEeMEeHTHI TEOPUH BEPOSITHOCTEH
2.1 DNEeMEHTHI TEOPUH BEPOSITHOCTEH + +
3 OcCHOBHBIE TIOJIOKEHUS KJIACCUYECKOM CTaTUCTUYECKON
MEXaHUKH
31 OcCHOBHBIE TIOJIOKEHUS KJIACCHYECKOM CTaTUCTUYECKON + + + +
] MEXaHUKHU
4 OCHOBBI KBAHTOBOM MEXaHUKH JJIs1 CUCTEM TOKJIECTBEHHBIX
YaCTUIL
41 OCHOBBI KBAHTOBOM MEXaHUKH JJIs1 CUCTEM TOKJIECTBEHHBIX + + + +
) qaCTHI]
5 OcCHOBHBIE IOJIOKEHUS KBAHTOBOW CTaTUCTHUUECKON TEOPUH
5.1 OcCHOBHBIE TIOJIO’KEHUS KBAHTOBOW CTaTUCTHUUECKON TEOPUH + + + +
6 KBaHTOBBIE H/I€aJIbHBIE Ta3bl YaCTHUI]
6.1 KBaHTOBEIE HAcaTLHBIE Ta35] YaCTHII + + +
7 W neanbHelii ra3 4acTUIL C BHYTPEHHUMH CTENEHAMU
cB00O/IbI B TpubIMKeHnu boibimana
71 W neanbHelii ra3 4aCcTUILl C BHYTPEHHUMU CTENIEHAMU + +
) cB00OOBI B MpuOIIkeHnu bonbiiMana
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OCHOBBI CTAaTUCTUYECKON TEOPUHU KBA3HKIACCHUYECKOTO

8 HEUJCAIBHOTrO rasa
81 OCHOBBI CTATUCTUYECKOM TEOPHH KBA3HKJIACCHUECKOTO + + + +
HEHJICAJIBHOIO ra3a
Bec KM, %: | 15 30 30 25
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