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AHHOTANMA

3HaYNUTENbHBIC YCIIEXH B TEOPETUUYECKON (PU3UKE, JOCTUTHYThIe B KoHIe 20ro u B Hauane 21 Beka, IpUBEIN K
HEOOXOJMMOCTH  3HAUUTENHHOW  TMEPecTpOMKH  Kypca  KHHETHKH, YUTaeMoro B  MOCKOBCKOM
(PM3MKO-TEXHMYECKOM HHCTUTYyTE. B CBSI3U ¢ 3TUM B Kypc BKJIIOYEHBI Pa3Aeibl, MOCBIIIEHHBIE TEOPHU
ciydaiHBIX TporieccoB. [loka3aHa TecHas B3aMMOCBSI3b (PU3HMUYECKON KMHETHKU U TEOPHU MAapPKOBCKUX IICTICH.
3HaunTENbHOE BpPEMs OTBEICHO KBAaHTOBOW TEOPUHU OTKPBITHIX CUCTeM. [IOMMMO TpaguIIMOHHBIX BOIIPOCOB,
TaKuX Kak (IIyKTyallMOHHO JMCCHUIIATUBHAS TEOPEMa, TEOPHsl JIMHEHHOTO OTKJIMKA, U3JIaraeTcs TAKXKe IMOIXO0A
Jlunnbnana, MO3BONSIOUIMKA HamucaTh KBAaHTOBOE YpaBHEHHE HAa PEIyLHMPOBAHHYIO MATpHIly IUIOTHOCTH
OTKPBITOM CHCTEMBI B MapKOBCKOM NpUOMMKEeHUH. B Kypce nerambHO 0OCyKAaeTcst mepexo] OT KBaHTOBOM
TEOPHH OTKPBITBIX CHCTEM K KJIACCHYECKOH. bosbllioe BHUMaHUE yaenseTcs Tak HazbiBacMbIM H-Teopemam,
KaKk B KJIACCHYECKOM, TaKk M B KBaHTOBOM Ipezaeie. IlonpoOHo oOcykmaercst BONpoOC, B KaKUX CIIydasx
SHTPOIUS BO3PACTAET, @ B KAKMX HET, IPH PACCMOTPEHHH OTPBITBIX CHUCTEM. I JIydIIero ycBOEHHS
JIEKIMOHHOTO MaTepuaia CTYHEHTbl JOJDKHBI BBIIOJHUTH CAMOCTOSTENIBHO YIPaKHEHWs W psia  3ajad.
Haubonee Tpynnas yacTb 3aaHus 00CyKaaeTcs Ha CEMUHApPaX U JICKLHUSX.

1. leau u 3apauu

eap AUCUMNIMHBI

Jlate cTyneHTaM 3HaHU, HEOOXOAUMBIE I ONMHCAHUS Pa3IMYHBIX (U3NYCCKUX SIBICHUA B 001acTu
MIPWIOKEHUH KJIACCHYECKOM © KBAaHTOBOM CTAaTUCTHUYECKOH (U3WKHM, W METOABl TOCTPOCHUS
COOTBETCTBYIOIIMX MareMaThueckux wMojeieil. [lokazaTe COOTBETCTBHE CHCTEMBI IOCTYJATOB,
TTOJIOKEHHBIX B OCHOBY CTAaTUCTHUYECKOUN (DM3HMKH, CYNIECTBYIOIINM AKCIIEPUMEHTAILHBIM JaHHBIM, YTO
MO3BOJISIET CYUTATH TEOPHUIO JJOCTOBEPHOU B 00JIACTH €€ MPUMEHUMOCTH. J]aTh HaBBIKH, TO3BOJISIOIIHNE
MOHATh AJ€KBaTHOCTh TEOPETHYECKOM MOJIENN COOTBETCTBYIOIIEMY (DM3MUECKOMY SIBICHUIO U
OTIPEACTUTD TPEENbl €€ MPUMEHUMOCTH.

3agauu AU CHUILIHHBI

. M3yueHne mareMaruyecKoro ammnapara Kak KJIaCCUYECKOM, TaK M KBAaHTOBOW CTaTHCTHUYECKOU
¢buzuky;

¢ HU3YUYCHUC MCTOHOB PCHICHUSA 3a/1a4 KaK KHaCCI/I‘IGCKOI\/'I, TaK ¥ KBAHTOBOM CTaTHCTHYECKOMN (1)I/IBI/IKI/I,

° HU3YyUCHUC MCTOAOB OIIMCAHHA MAKPOCKOMUYCCKHUX CHUCTCM YaCTULl U UX TCPMOAMHAMHUYCCKHUX
CBOﬁCTB, B TOM 4YHUCJIC CUCTCM, B3aI/IMOZ[eI\/'ICTByI-OI]_II/IX C BHCIIHUMH ITIOJISIMHU,

. OBIIZICHUE CTYJACHTAMH METOJOB KJIACCUYECKOM W KBAHTOBOW CTATUCTHUYECKOW (QHU3UKU IS
OTIMCAHMSI CBOMCTB Pa3UYHBIX KOHKPETHBIX (PU3NUECKUX CUCTEM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH I[K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!



YMETB:

- TocTynarel ¥ MPUHIHUIBI KaK KJIACCUYECKOW, TaK W KBAHTOBOW HEPABHOBECHOW CTATUCTHUCCKON
(U3UKH, METOIBI OMIMCAHKS MAKPOCKOIMYECKUX CUCTEM YaCTHIl PA3JIUNUHON TIPUPOJIBI;

- OCHOBHBIC METOJIbI MATEMAaTUYCCKOTO armapara CUCTEM MHOTHX YaCTHII, BKITFOYas (hOpMaTU3M YHCes
3anoJIHeHHs (METO/l BTOPHYHOTO KBAHTOBAHMS ) M METOJI CTATHCTHYECKOTO YCPEAHEHHSI OTIEPaTOpPOB;

- OCHOBHBIC METOBI PEIICHMs 3a7a4 KIaCCHYCCKOH W KBAHTOBOM HEPAaBHOBECHON CTATHCTHUCCKOU
GU3MKK WCaJbHBIX CHUCTEM, BKIIIOYAs BBIYMCICHHE KHHETHYCCKUX KOIP(PHUIIMCHTOB U BpPEeMEH
pelakcaruu;

- OCHOBHBIC METOIbI PCIICHUS 33Ja4 O HEPAaBHOBECHBIX KBAHTOBBIX CIIA0OHEUICATBHBIX CHCTEM,
BKJTIOYAasi HEpAaBHOBECHbIC ypaBHeHUs [ MH30ypra-Jlannay;

- METONbI ONHCAHHS CBOWCTB CAMOOPTaHU3YIOUIMXCS CHCTEM, BKIIIOYas TEOPHIO MaTeMaTHYeCKYIO
Teopuro OOPHOKI 32 CYIIECTBOBAHMS.

[} IlpuMeHSTh MOCTYJIAThl W MPUHIMITBI HEPABHOBECHON CTATHCTHYECKOW (PM3MKM ISl ONMUCAHUS
KOHKPETHBIX MaKPOCKOITUYECKHX CUCTEM;

[l moNp30BaThCs amIapaToM BTOPHYHOTO KBAHTOBAaHMS W METOJOM CTAaTHCTHYECKOTO YCPETHEHUS
OIIepPaTOpPOB JJIsI PEIICHHUS 33]]a4 KBAHTOBBIX CHCTEM MHOTUX YaCTHIL;

[]  WCHONIb30BaTh OCHOBHBIC METOIbl KJIACCHYECKOW M KBAaHTOBOW HEPAaBHOBECHOW CTATHCTHYECKOM
(bU3MKHN HeaNTbHBIX CUCTEM U CII1a0OHEUICaTbHBIX ISl IOCTAHOBKH M PEIICHHUS PeajIbHBIX 3a/1a4;

[l NOpUMEHATh METOIBI ONHMCAaHHsS TEOPUH COCYHIECTBOBAHHS HECKOJBKHX BUIOB B YCIIOBHSAX HX
00pbOBI 32 BEIKUBAHHE.

BJIAJIETD:

[]  OCHOBHBIMH METOAaMU MAaTEMAaTUYCCKOro arirapara KakK KJIaCCI/I‘-IeCKOI‘/'I, TaK U KBaHTOBOM
CTaTUCTUYCCKOM (1)I/ISI/IKI/I;

[l HaBbIKAMH TCOPCTUYCCKOIO0 aHajin3a peajibHbIX 3a/ad, CBA3aHHBIX KaK CO CBOMCTBAMH
MaKpOCKOIMMYCCKUX CUCTCM pa3quH0ﬁ Mpupoabl, TaKk U C UX HCPABHOBCCHBIMU CBOICTBaMU.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Maremarnyeckuii annapar 4 4 5
2 BpoyHoBckoe aBMKEHHE. 4 2 5
Kunetuka osnekrponoB. Kunetmdeckoe
YpaBHEHUE Bonpumana B
3 Tay-MPUOIIKEHUH. HNurerpan 4 4 5
CTOJIKHOBEHUH pu paccesiHun
3JIEKTPOHOB Ha MPUMECSX B METaJLIE.
Kunernka ra3oB u JKUJIKOCTH.
4 Kunernueckoe ypaBHenue bombpiiMana 4 4 5
JUIS OJTHOATOMHBIX T'a30B.
5 Kunernka  ¢ononoB. KuHernueckoe 4 ’ 5
ypaBHEHUE JUIsl OHOHOB.
6 IIna3zma. YpaBHeHus Biacosa 2 4 5
7 KBanTOBas kMHETHKA 4 4 5
8 Kunernka 3apoznsiieodpa3zoBanust 2 2 5
9 Heynopsnodennsie cpeasl 2 4 5
Htoro gacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. Maremarnyeckuii anmapar

Crnyuaiinsie npoueccsl. MapkoBckue 1ienu. [Ipomnararop. YpaBHeHust
OvinmreitHa-KonMoroposa. Yucnennsie anroputmsl MonTe-Kapio.

2. BpoyHOBCKOE ABM)KEHUE.

VYpaBuenue  JlamwkeBeHa — OpoyHoBckoil — wactuuel.  CroydwaitHele  cuibl.  KoppensTopsl.
CpenHekBapaTUYHOE CMELIEHME B KJIacCUUYECKOM U KBaHTOBOM mpenene. CooTHolleHue
OHHIITERHA.

3. Kuneruka snextpoHoB. Kunernueckoe ypaBHenue bonbimana B Tay-mpuOnmxenuu. MHTerpan
CTOJIKHOBEHUM IIPU PACCESHUM JIEKTPOHOB Ha IIPUMECSX B METAILIE.

Bbluucnenne 0CTaTOYHOTO  CONMPOTHBICHUS. TEPMOANIEKTpUYECKUE SBICHHS B METaLIE H
HOJIyITPOBOJHUKE, AMCCHNAaTHBHAs (YHKIMs Poajes, cHMMETpUs KHHETHYECKHX KOI(PQUIMEHTOB.
DJIEKTPOH-JIEKTPOHHBIE CTOJKHOBEHHS M MX BKJIAJl B CONPOTUBICHHE MeTailta. VHTerpa cTonKHO-
BEHUIl IIPU pacCEesIHUM AIICKTPOHOB B MeTaJlle Ha ()OHOHAX B MpHOMMKEHHH biioxa u 3aBHCUMOCTB
ANIEKTPOCOTIPOTHBIICHUSI M TEIUIONPOBOJHOCTH OT TEMIIEPaTyphl. TEH30p 3JIEKTPONpO- BOAHOCTU
MeTaJljia B MarHuTHOM none. D¢ dext Xomna.

4. Kunetuka ra3os u xxujkoctu. Kuneruueckoe ypaBHenue bosbliMaHa Ui 0fHOATOMHBIX I'a30B.
CBoiicTBa MHTErpana CTOJKHOBEHUH. BbIBOA ypaBHEHMI THAPOJUHAMHUKU. 3aKOHBI COXPAaHEHUS U
[TOTOKH SHEPTUH, SHTPONHH. T€H30p MIIOTHOCTH NOTOKA UMITYJIbca. PAaBHOBECHOE U JIOKAIBHO-
PaBHOBECHOE pacIpeneieHue. YCIOBHE NPUMEHUMOCTH THUAPOJWHAMHUKH. TeIIONPOBOJHOCTh H
Bs13KOCTh. Iloromnenue 3ByKa.

5. Kuneruka ononoB. Kunetnueckoe ypaBHeHHE JIJ1si JOHOHOB.

TenmonpoBoIHOCTD AMANEKTPHUKA B Tay-npubmmkenud. [Ipoueccr nepedpoca. Paccesane GoHOHOB
Ha fedexTax pemeTku. PaccessHue (OHOHOB Ha rpaHMLAX IUANIEKTpUKA. TemrepaTypHOoe OBEAECHUE
TEIUIONPOBOAHOCTH B JTU-

DJICKTPUKC.

6. Ilnasma. YpaBHenus Bnacosa

beccronknoBuTenpHas InIa3Ma. I[I/IZ)J'IGKTpI/ILIeCKaH MPOHUIACMOCTb. 3aTyxaHHe HaH;[ay. CHGKTp
I1JIa3MOHOB.

7. KBaHToBas KMHETHKA

HepaBnoBecHast marpuna miaotHoctd. KBanToBOE ypaBHenue JlnyBuis. YpaBHeHus JlunpOnazga.
Teopus nuHeiHOTO OTKIMKAa Ky0o0. 3amaspiBaronias, mpuuuHHas U onepexaromas GyHkuuu [puna.
BrIBOI KNHETHYECKOTO YPaBHEHHMSI ISl DJIEKTPOHOB, PACCEUBAOIINXCA HA TPUMECSX.

8. Kunerunka 3aponpieo0pa3oBaHus



dazoBble TiepexoJpl MEpPBOro poja. MeracTaOWJIbHBIE COCTOSIHUS M 3apOABIIIA HOBOW (hasbl.
Krnaccuueckast 1 KBaHTOBas KUHETHKA 00pa30BaHuUs 3aPOIbILICH.

9. HeynopsinoueHHbIE CPEbI

IIpsokkoBass mpoBoguMocTh MoTra B noiynpoBoaHuKax. KyloHoBckas 1enb M 3aKOH
[knoBckoro—O¢poca. Cnadas nokanuzauus. Teopus mnporekaHus. Kpurepuil nokanuzanuu
AHJepcoHa.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

a) HeoOxonumoe 000opynoBanue [UIst JICKIMIA ¥ MPAKTUUECKUX 3aHATUIN: CTaHIapTHAs ydeOHast
aymuropus. JKenarespHO Takke MPUMEHEHUE MYJIBTHMEIUIHHOTO 000py10BaHUs (IIPOCKTOP), IS
JydIIeld OpraHu3aluy JEKIUH.

0) HeoOxomumoe mporpaMMHOE oOecrieueHne: He Tpedyercs

B) O0ecrieueHre caMOCTOSATENFHOM paboThl: HaJM4YKe Y4eOHMKOB U 3aJaYHUKOB IO KypCy
TEeOpeTHUECKON (PU3UKH BOOOIIE U CTATUCTHYECKON (PU3UKE B YACTHOCTH B OMOINOTEKE MHCTUTYTA,
noctyn B IHTEpHET [UIsl TOJTyYeHUsT BCIIOMOTaTeIbHOTO Y4eOHOTO M KOHCYJIBTaTUBHOTO Marepurasa Ha
caiite kadeapsl TEOPETUIECKON PHU3HUKH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. Teopernueckas pusuka [Texcr] : B 10 T. T. 10 : ®usnueckas kuHeTHKa : yue0. mocodue s By30B /
JI. 1. JTannay, E. M. Jludpmm ; mon pex. JI. I1. [TutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmaniur,
2001, 2002, 2007 .— 536 c.

2. Teopernueckas ¢puzuka [Texcr] : B 10 T. T. 5, Y. 1 : Craructudueckas ¢pusuka : yue0. mocobue st
yu-toB /JI. /1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeorur. — M. :
®duzmarut, 2001, 2002, 2005, 2010 .— 616 c.

3. Teopernueckas pusuka [Texcr] : B 10 T. T. 9, Y. 2 : Craructuueckas ¢puszmuka. Teopus
KOHJICHCUPOBaHHOTO COCTOSIHUS : yue0. mocoowue aist By3oB / JI. JI. Jlangay, E. M. JIuduwn .— M. :
®uzmatiut, 2000-2005 .— 496 c.

4. Jlekumu 1o craructrdeckor ¢pusuke [Tekcer] : yued. mocodue ains By30B / JI. A. Makcumos, A. B.
Muxeenkos, U. . [Tomumryk ; M-Bo oOpa3oBanus u Hayku PD, Mock. ¢pu3.-rexH. uH-T (roc. yH-T) .—
2-e u3n., uctp. — M. : MOTH, 2015 .— 320 c.

JomnonHurenbHas aureparypa

1. BBesieHHEe B COBpEMEHHYIO cTaTHCTUUeCKYI0 (u3nky [Tekcr] : kypc neknuit ast By3os / P. O.
3aiineB .— 2-e m3a., ucap. — M. : Equropuan YPCC, 2006 .— 400 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ccpuika cTpaHMIbl Kadeapsl Ha OPHUIINATBFHOM CaiiTe YHUBEPCUTETA
http://mipt.ru/education/chair/theoretical physics//

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



3HaHuA CTYACHTOB OLCHHMBAIOTCA B PC3YJbTATC MPOBCACHUA CKCHCACIIBHOTO OIIpoca HpOfI,I[eHHOFO
marepuala. BOHpOCLI, BKJIIFOYUCHHBIE B TCECTOBBIC OIIPOCHI, OXBATBIBAIOT OCHOBHBIC TIIOHATHA,
PaCcCMOTPCHHLIC HA HpeI[BII[YH_[Cﬁ JICKINH.

OHpOC OpOBOAUTCH B IMMCbMCHHOU (bopMe B BUJIC TCCTOBBIX BOIIPOCOB.

YMeHus ¥ HaBBIKU CTYICHTOB OMPEIENIAIOTCS M0 UTOraM CAa4yH JOMAIIHKUX 3aJaHuid. Beero ctynentam
MpenaraeTcs JiBa JIOMAIIHUX 33J[aHusl B CEMECTp. 3aJjaHue COMEPIKUT TPHU THUIIA 3a/1a4 U YIIPAKHCHHM.
TumoBele 3amauu W yOpaKHEHUS pPa3OUparoTcs Ha CEMUHApCKUX (MPAKTHYECKHUX) 3aHITHAX.
AHanoruyHele 3aJa4d U YOPAKHEHUS CTYACHTHl JOJDKHBI PEIIUTh CAaMOCTOATENIBHO, HUCIOJIb3YA
pEeKOMEHJIOBaHHYIO0 JuTeparypy. Kpome Toro, cryaeHTaMm NpeasiararoTcsi CHEIHalbHO MOMEYEHHBIE
3a/laud TIOBBIIICHHON CIIO)KHOCTH. PelieHne Takmx 3amad TpeOyeT OT CTy[AeHTa HaBBIKOB U
MpeCTaBIsieT cOO0M OIICHKY HABBIKOB PEUICHUS 33124 MOBBIIICHHON CJI0KHOCTH.

HaBbIKu CTYZIEHTOB ITPOBEPSIOTCS B PE3YyNbTaTe PELICHUS KOHTPOJIBHBIX PA0OT, KOTOPbIE IPOBOISITCS BO
BpeMsl ayIMTOPHBIX 3aHATHHA. 3aJaydl aHAJIOrMYHBl THIIOBBIM 3aJadaM, BKJIIOUYEHHBIM B JIOMAIIHHE
3aJaHusl, KAK PACCMOTPEHHBIX HAa CEMUHAPCKUX (IIPAKTUYECKUX) 3aHATHUSAX, TaK U IpeAsaraeMblX UL
CaMOCTOATENIBHOTO pelieHusl. 3a1aHusl KOHTPOJIbHBIX pa0dOT OLEHEHBI B ONPENIEICHHYI0 CyMMY 0aJuIoB,
YTO [103BOJISIET OLICHUTh YPOBEHb YMEHUS U HAaBBIKOB CTY/IECHTOB.

KonkpetHsle ycinoBust Habopa 6aioB 3a paboTy B ceMeCTpe MOTYT 3aBUCETh OT JICKI[HOHHOTO IOTOKA
U OnpenessitoTest JekropoM. OOIIMM 0cTaeTcs Clenyromiee paBmiIo.

B Teyenue cemectpa cTyaeHT HabMpaeT CyMMy OaJlIOB 11O pe3ysibTaTaM TECTOBBIX OIPOCOB (HAapuMep,
50 GamoB), 1Mo pe3yabTaraM cIOa4yd JABYX 3agaHuil (Harmpumep, 80 OamioB) M MO pe3yibraTaM JBYX
KOHTpONBHBIX (Hampumep, 100 6ammoB). Kpome Toro, 3a pemieHne 3ajiad MOBBIIIEHHOW CIOXXHOCTH
JOMAIIHEro 33JaHusl CTYACHT MOXKET HaOpaTh npemuajbHble (OOHYCHBIE) OaJlIbl MO JBYM 3aJaHUSM
(marmpumep, 30 Gamnos). [lomublid Oannm oleHWBaeTcs B JaHHOM ciydae cymmon 230 Gammos. Ilo
pe3yabraraM UTOTOBOTO PEHTHHTA CTYJACHT MOKET HaOpaTh HEKOTOPYIO CyMMY, KOTOpasi OLICHUBACTCS B
% OTHOCHTEJILHO TIOJIHOTO OaJuia.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
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Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: H.M. llenkaues, kaua. (u3.-MaT. HAyK, OICHT, TOTICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKn

IIOHATHUAMMU,

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Du3ndecKass KHHCTUKA» o6yqafom1/1ﬁc;1 JOJIKCH:

3HAThb:

- IlocTynarbl U NpPUHLMIBI KAK KJIACCUYECKOM, TaK M KBAaHTOBOW HEPABHOBECHOM CTaTHCTHUYECKOU
(U3MKH, METOBI OTIMCAHUS MAKPOCKOIIMUECKUX CUCTEM YacTUL Pa3IMYHON MPUPOABI;

- OCHOBHBIE METO/Ibl MAaTEMATHUYECKOTO alapara CHCTEM MHOTHX YaCTHII, BKIIIOYast (pOpMaJIn3M 4HCell
3aroJHeHNs (METO/] BTOPUYHOTO KBAHTOBAHUS) U METOJ] CTATUCTUYECKOTO YCPEAHEHUS ONePaToOpOB;

- OCHOBHBIC METOIBI PEIICHUs 3a7ad KJIIACCHYECKOW M KBAHTOBOM HEPABHOBECHOW CTATUCTUYECKOM
(U3MKN WAeaNbHBIX CHUCTEM, BKIIOYAs BBIUYMCICHUE KHUHETUYECKHX KOI()(UIMEHTOB M BpEeMEH
pellakcanuy;

- OCHOBHBIC METOJbl PEIICHHUS 3aJad O HEPaBHOBECHBIX KBAHTOBBIX CIa0OHEUICAIbHBIX CHUCTEM,
BKITIOYasi HEpaBHOBECHBIE ypaBHeHUs [ nH30ypra-Jlannay;

- METOABl ONHMCAHUS CBOMCTB CaMOOPTraHM3YIOIIMXCS CHCTEM, BKIOYas TEOPHI0 MaTeMaTH4YECKYIO
TEOpHI0 OOPHOBI 32 CYIIeCTBOBAHHS.

yMeThb:

[l IlpuMmeHATH MOCTYNaThl U MPUHIMIIBI HEPAaBHOBECHON CTATUCTHYECKOM (PU3MKM I ONMHUCAHUS
KOHKPETHBIX MaKpPOCKOITMYECKUX CUCTEM;

[J  1onbp30BaThCs amlaparoM BTOPUYHOIO KBAHTOBAHUS U METOAOM CTAaTUCTHUYECKOIO YCPEIHEHMUS
OIIEpaTOPOB ISl PEIICHMS 3a/1a4 KBAHTOBBIX CHCTEM MHOTHX YacCTHII;

[J  UCHosb30BaThb OCHOBHBIE METOZbI KJIACCUYECKOM M KBAHTOBOM HEPABHOBECHOU CTAaTHCTHUYECKOU
(U3MKH UACaTBHBIX CUCTEM U ClTaOOHEH IeaTbHBIX JJISl IOCTAHOBKH U PELICHUS PEeabHBIX 3a]1ay;

[J  OpuUMEHATb METOIbl ONUCAHUS TEOPUM COCYLECTBOBAHUS HECKOJIbKUX BUAOB B YCIOBMSIX HX
00pBOBI 32 BEKUBAHHUE.

BJIaJeTh:

[] OCHOBHBIMH METOIAMH MAaTeMaTHYeCKOrO ammapara Kak KJIACCHYeCKOW, TaK M KBaHTOBOM
CTaTUCTHYECKON (PU3UKH;

[] HaBBIKAMH TEOPETHYECKOTO aHajHM3a peallbHBIX 3alad, CBA3aHHBIX KaK CO CBOHCTBAMH
MaKpOCKOIIMYECKUX CUCTEM PA3IMYHON MPHUPOJIBI, TAK U C X HEPAaBHOBECHBIMU CBOMCTBAMHU.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. IlepeyeHb THIOBBIX KOHTPOJIbHBIX 32JaHUI, HCI0/Ib3yeMbIX 115 OLEHKHU 3HAHMIA,
YMeHHii, HABLIKOB

Jlomyck K pK3aMeHy IPOBOJIUTCS MPEMoJaBaTesieM 10 UToraM padOoThl CTYACHTa B CEMECTPE B
CJly4dae YCIECIIHOIO OCBOCHMS AUCUMIUIMHBL. B ciydae eciu CTyAEHT HE YCBOWII JUCLMIUIMHY, U
pe3ynbTaThl €ro pabOThI B CEMECTpPE OKa3aJlUCh HEYJIOBJICTBOPUTEIBHBIMU, IPOBOJIUTCS
JIOTIOJTHUTEIBbHBIN OMPOC HA MPEAMET BBISIBIICHUS 3HAHUU. [[ONOJHUTENBHBIN OMPOC MPOBOIUTCS
B BHUJIE TECTOB, COJCPNKAHHUE KOTOPBHIX TMOJHOCTbIO COOTBETCTBYET COJEPKAHUIO TECTOBBIX
OIIPOCOB CTYJICHTOB B TEUEHHE CEMECTPA.

OneHka ypoBHS CTYIAEHTOB ISl IOMYCKA K 3K3aMEHY CKJIJbIBACTCS U3 OLEHOK TPEX MO3UIUI:
3HAHUW, YMEHHUI U HABBIKOB.

3HaHUSA CTY/ICHTOB OLICHUBAIOTCS B Pe3yJIbTaTe MPOBEACHHS €KESHEICIBbHOI0 OIpoca
NpoiiieHHOTO MaTepuaia. Bompockl, BKIIOUEHHBIE B TECTOBBIE OIIPOCHI, 0XBATHIBAIOT OCHOBHBIE
MIOHSATHS, PACCMOTPCHHBIC Ha MPEABIIYIIECH JICKITUH.

Onpoc npoBOAUTCS B TUCBMEHHOU (hOpME B BUJIE TECTOBBIX BOIPOCOB.

YMeHUs ¥ HaBBIKU CTYJEHTOB OMPEIENISIIOTCS 110 UTOraM Cjauu JOMaITHUX 3aanuil. Beero
CTYJEHTaM IpeaiiaraeTcs ABa JOMAIIHUX 3aJaHus B ceMecTp. 3a/laHue COAEPKUT TPU THIIA
3a1a4 ¥ ynpaxHeHui. TUIOBbIE 3a7]au U yIIpaKHEHHs pa30UparoTcs Ha CEMUHAPCKUX
(IPaKTHYECKUX ) 3aHATUSAX. AHAIIOTUYHBIC 33]]a9d M YIIPAKHEHHS! CTYJCHTHI JTOJDKHBI PEIUTh
CaMOCTOSITENILHO, UCIIONIBb3YSl PEKOMEHJOBaHHYIO JuTeparypy. Kpome Toro, cryneHram
NPeUIaraloTcs CieuaIbHO MOMEUYCHHBIC 33Ja4H TIOBBIIICHHOHN CJI0XKHOCTH. Pemenne Takux
3aja4 TpeOyeT OT CTYACHTA HABBIKOB M MPEJCTABISECT COOO OIIEHKY HABBIKOB PEIICHHS 33124
MIOBBIIICHHON CIIOKHOCTH.

HaBbIKH CTYICHTOB IIPOBEPSIOTCS B PE3YJbTATE PEUICHUS KOHTPOIBHBIX PadOT, KOTOPHIC
MIPOBOSTCS BO BpeMsl ayAUTOPHBIX 3aHATHA. 3a/1a4yl aHaJIOTHYHbI TUIIOBBIM 3a/1a4aM,
BKJIFOUEHHBIM B JOMAIITHUE 33/1aHUS, KAK PACCMOTPEHHBIX Ha CEMUHAPCKUX (MPAKTUYECKUX )
3aHATHUSX, TAK U IPEJIaraeMbIX IS CAMOCTOSATEIBHOTO PelieH . 3aJaHusl KOHTPOJIBHBIX paboT
OILICHEHBI B OMPE/ICIICHHYIO CYyMMY 0aJlIOB, YTO TO3BOJISIET OLIEHUTHh YPOBEHb YMEHUS M HAaBBIKOB
CTY/ICHTOB.

KonkpeTtHbie ycnoBus Habopa 0aioB 3a paboTy B ceMeCTpe MOTYT 3aBUCETh OT JIEKIIMOHHOTO
MOTOKA U OTIpeNIeNIAt0TCs JIeKTopoM. OOLIMM OCcTaeTcs Cieayrolee MPaBUIIo.

B Teuenue cemectpa cTyeHT HabupaeT cymMMy 0auIOB 1O pe3yJbTaTaM TECTOBBIX OMPOCOB
(HampuMmep, 50 GansoB), Mo pe3yabTaTaM Cllaud ABYX 3aJaHuil (Hanpumep, 80 6ayioB) u o
pe3ysbTaTaM JIByX KOHTpOJIbHBIX (Hampumep, 100 6amioB). Kpome Toro, 3a pemenue 3agau
MOBBIIIEHHOHN CIIO’KHOCTH JIOMAIITHETO 3aJaHus CTYIEHT MOXKET HaOpaTh MpeMHaIbHbIE
(GonycHbIe) OayTl 110 ABYM 3anaHusM (Hampumep, 30 6amios). [TonHbIN 6at orleHUBaeTCs B
JTaHHoOM cirydae cymmont 230 6aioB. 1o pe3yspTaTaM UTOTOBOTO PEHTHHTA CTYACHT MOKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OIICHUBAETCS B % OTHOCHUTENBHO MOJTHOTO Oasuia.

4a. TunoBbie KOHTPOJIbHBIE 3aJaHUsI, HCIIOJIb3YEeMBbIX JIs1 OLCHKH 3HAHUI, YMEHUI,
HABBIKOB:

1. Omnpenenuts K03 (HUIHUSHTHI TEIIIOMPOBOIHOCTH M BA3KOCTH OOJIBIIMAHOBCKOTO Ta3a,
UCTIONB3Ys MpocTeiiiee T-npudnmxenne. OnpenenuTs UX TEMIIEpaTypHble 3aBUCUMOCTH.
2. OnpenenuTs TEMIIEPATYPHYIO 3aBUCHMOCTH CKOPOCTH paspeskeHHoro depmu-rasa.



3. BbIMHCIUTH NPOAOIBHYIO U MONEPEUHYIO AUESICKTPUUCCKYIO TPOHHIIAEMOCTh
MaKCBEJIOBCKOM TIa3Mbl, HCIIOJIB3Ysl ypaBHeHUs BiacoBa u mpocreiiiiee T-mpuOImKeHue.

4. OueHuTh TEMIIEPATYPHYIO 3aBUCHMOCTD KOI(DPUIIMEHTOB HECTAMOHAPHOTO YPaBHEHHS
['mn36ypra—IJlangay.

5. Omnpenenuts aCUMITOTHYECKUI BH]] PEIIHUI ypaBHEHHI COCYIIECTBOBAHHUS IBYX BUJIOB.
HTorosas 3x3aMeHallMOHHAs OLIEHKA BBICTABIISETCS CTYACHTY C YUETOM OLIEHKH €ro paboThl B
cemecTpe.

OK3aMeH IPOBOIUTCS B yCTHOU opMe. DK3aMEHAMOHHbIE OUJIETy MOTYT COJEpPKATh Hapsdy C
TEOPETUYECKMMHU BOIIPOCAMHU, TAKXKe U TUIOBBIE 3a1aun. Dopma Ousera onpenensercs
JIEKTOPOM U 3aBUCHUT OT JIEKLIHOHHOI'O [TOTOKA.

Tpaguunonnas popma OusIeTa COAEPKHUT 2 TEOPETUUYECKHUX BOIIPOCA U OJIHY THIIOBYIO 3aady.
Otaer cryaeHTa onieHuBaercs 1o 10-0annpHoi mkase.

buneTs! Takke MOT'yT COCTOSITh U3 3 — 5 OTHOCUTEIBLHO MPOCTHIX BOIPOCOB U BOIpOCa
(BOIIPOCOB) MOBBILIEHHOM CI0KHOCTU. IIpocThie BOMPOCH! OLIEHUBAIOT YPOBEHD 3HAHUH.
C1105kHBIE BOIIPOCHI OLICHUBAO YPOBEHb YMEHUI U HABBIKOB.

[Tpumep Gusnera ¢ BopocaMu pa3HOIro YpOBHS:

1. H-teopema bonpimana.. UHTEHCUBHOCTDh HCTOUYHUKOB SHTPOIHH.

2. DnexTpoH-(hOHOHHOE B3aUMOCHCTBUE U KHHETHYECKOE YPABHEHHUE JIJIS SJIEKTPOHOB H
(OHOHOB B METaJLIE.

3. Kunernueckoe ypaBHeHHE 1J1s1 (POHOHOB B IUAJIEKTPHUKE U BRIYUCICHHE CKOPOCTH BTOPOTO
3BYKa.

4. Ompenenenue aMIuIMTyabl Toka J[ko3edcoHa ¢ moMolbo KBaHTOBOM (hopmyisl Ky0o.

5. 3anMcaTh ypaBHEHHE CKOPOCTH peaKcallly CIIMHA PUMECH, IIOMEIEHHOTO B
METAJUINYECKYI0 MAaTPHUILY.

46. Kputepun oneHnBanus

CryneHThl, MOTyYrBINKE 32 paboTy B cEMECTpe K Hadally SK3aMEHAIIMOHHON CECCHH OIICHKY
«HEYNOBJIETBOpUTENHbHO» (MeHee 30% yCBOCHHS MaTepHalia), CAUTAIOTCS HE YCBOUBIIIMMH
MaTepuai U He BHIMOIHUBIIUMU 33JJaHUS Kypca, MOATOMY K 9K3aMEHY HE JOITYCKalOTCS.

HToroBas orieHKa BBICTABISIETCSI B COOTBETCTBHUU CO CXEMOM:

Onenka bamner | Kpurepun
10 10 6aToB 3a SK3aMEH U OIIEHKA 3a pabOTy B ceMecTpe
HE HUXKE 8.

9 6annoB 3a sk3ameH U 10 GanoB 3a paboTy B ceMecTpe

9 9 GanoB 3a 9K3aMeH | OIEHKa 3a padoTy B CeMecTpe He

OTan4HO HUXeE 8.
8 8 OayTOB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He

HIXe 6.

7 6anioB 3a 9k3aMeH U Oosiee 8 6ayioB 3a paboTy B

ceMecTpe




7 7 6aUI0OB 3a 9K3aMEH U OIeHKa 3a paboTy B ceMecTpe He
HUXKE 5.
6 6ayuI0B 3a 9K3aMeH U Oojee § OayIoB 3a paboTy B
cemecTpe
6 6 0aJuIoB 3a 3K3aMEH M OIleHKa 3a paboTy B ceMecTpe He
Xopomuio
HUXKE 5.
5 6ajuIoB 3a 3K3aMeH u Oosiee 7 6aIoB 3a paboTy B
cemecTpe
5 5 GayIoB 3a 9K3aMeH U OIeHKa 3a paboTy B ceMecTpe He
HUXe 3.
4 4 Gaina 3a DK3aMEH U OIICHKA 3a paboTy B CEMECTpE He
YIIOBJIETBOPUTEIHHO HIDKE 3.
3 3 Gajuta 3a K3aMEH M OlleHKa 3a paboTy B cemecTpe 3.
2 2 Gayia 3a 9K3aMEH U OLIeHKa 3a paboTy B cemecTpe 3.
HEYIOBJIETBOPUTEILHO
1 1 Gayut 3a ’K3aMeH | OlLieHKa 3a paboTy B cemecTpe 3.

5. MeTtoauyeckue MaTepuaJibl, ONpe/e/isiioliue Mpoueaypbl OleHUBAHUS 3HAHMI, yMEHUId,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

CryneHTsl, JOMyIIEHHbBIE K 9K3aMEHY, OTBEYAIOT Ha BOIIPOCHI OMJIeTa, IMes BO3MOXKHOCTh Ha
NOJArOTOBKY He MeHee | yaca. OTBEThI IPECTaBISAIOTCS B TUCbMEHHOM BUJIE, 110 KOTOPBIM
MPOBOJUTCS YCTHOE COOECEeIOBaHNE.

OrneHka 3a OTBET Ha OMJIET BBICTABJISIETCS] B COOTBETCTBUHM CO CIEAYIOLIUM KPUTEPUSMHU:
CryneHT, OTBETUBIINI NPAaBUIBHO

Ha 1 BoIpoc, MosTyyaeT oleHKY «HeyaoBm» (1);

Ha 2 Ha | Bompoc, MOIy4aeT OLUEeHKY «yAoBI» (3);

Ha 3 BOIIpoca, NOJy4aeT OLEHKY «yAoBI» (3) unu (4), B 3aBUCHMOCTH OT IOJHOTHI PaBUIIBHBIX
OTBETOB U OTBETOB Ha JIPyr'He BOIIPOCHI;

Ha 4 Bompoca, MoJaydaeT OleHKY «xopomioy (5), (6) wiu (7), B 3aBUCUMOCTH OT IMTOJTHOTHI
IPABWJIBHBIX OTBETOB U OTBETOB Ha JIPYrHe BOIIPOCHI;

CryneHT, OTBETUBIINI Ha Bce 5 BOMPOCOB, MOIy4aeT § 0aioB U MOXKET BBIOPATH 1JIs
MOATOTOBKU BOIIPOC MOBBIIIICHHOW CIIOKHOCTHU TSI TIOJTYYEHUS OIEHKH «OTIMuHO» (9) unu (10) .
Bo Bpemst mpoBeieHNs DK3aMEHa CTYIEHTBI MOT'YT I10JIb30BaThCsI IPOrPaMMOM AUCLUIIIINHBI U
cOOpHUKaMU JIOMALTHUX 3a/1aHuil. Y4ueOHOH, yueOHO-MEeTOINYECKOI U ClIpaBOYHON
JUTEPaTypOH MOJIB30BATHCA BO BPEMs dK3aMEHa He JI0NycKaeTcs. Bo Bpems sk3aMeHa JOKHbI
OBITh TAK)KE BBIKJIIOUEHBl MOOMIIbHBIE TeNIE(OHBI.

[lepen HauaaOM SK3aMEHALIMOHHOW CECCHU CTY/IEHTHI MOJIY4aloT IepeueHb BOMPOCOB, OTBETHI Ha
KOTOpbIe HE0OXO0IMMO 3HATh JUIsl YCHEIIHOM ciaun sk3ameHa. PopMyIupOBKH BOIIPOCOB B
OuieTax CTyJIEHThI Y3HAIOT BO BpeMs KOHCYJIbTAIHil.

CTyneHTsl, MOJIy4YHBIINE UTOTOBYIO OLIEHKY «O0TIHYHO» (10) 1 pemuBiIre U 3aluTUBIINE
3a/1a4M MOBBIIIEHHOM CJI0KHOCTH JOMAIIHETO 3a/1aHUs, MOTYT IIOJIYYUTh JOIOJIHUTEIbHBIE
3a4eTHBIEC €AMHUIIBI 110 KypCYy.




