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AHHOTANMA

JIaHHBI KypcC COMEPKUT OCHOBHI COBPEMEHHOW TeopuH (Ha30BBIX IMEPEXOJO0B W KPUTHUCCKUX SIBICHUM,

OCHOBAaHHOHN Ha

pEHOpPMaIM3allMOHHON  Ipymmbl U

TOYHBIX pe3yJabTarax I MOJICTbHBIX
KOoH(OpMHOU

CUCTEM MW Ha
nosnst.  bymyr

MNPpUMCHCHUN  MCTOHOB

TEOpUHU IPEICTABIEHbl  TEOPUU

TEPMOIMHAMUYECKOTO M KOHEYHOPAa3MEpHOro Momodus, cTaTHCTUKO-MexaHudeckoro s¢¢exra Kazummupa.
Kypc sBnsercss ymiyOneHHBIM W TpelHa3sHa4eH sl CTYAEHTOB, CHEHHAIM3UPYIOIUXCS B 001acTH

TEOPETHUYECKON (PU3UKH.
1. leau u 3apauun

eap AUCUMNIMHBI

- OCBOCHHME CTyAeHTaMmu (YyHIaMEHTAJIbHBIX 3HAHUI B 00JacCTH COBPEMEHHOH TeOopuHu (a30BBIX
[IEPEXOJ0B U KPUTUYECKUX SIBJIEHUI, OCHOBAaHHON Ha TOYHBIX pe3yJbTaTrax AJsl MOJEIbHBIX CHCTEM U
Ha MPUMEHEHUH METOIOB PEHOPMAIM3alMOHHON Tpynibl U KoH(OpMHON Teopun mnonsi. byayr

IIPEICTABIICHBI TEOpUHU

TCPMOJUHAMUYICCKOTO n

KOHEYHOPA3MEpPHOT'O nozpoodus,

CTaTUCTHKO-MeXaHuueckoro agdexra Kasumupa.

33]13‘[1/[ JAUCHUIIINHBI

(1)OpMI/IpOBaHI/Ie 0a30BEIX 3HAHMI B 00JACTH CTATHCTHYCCKOM (I)I/I3I/IKI/I KIIACCUYCCKHNX W KBAHTOBBIX
CUCTCM MHOTHUX, CUJIBHO B3aHMO,HeI>'ICTByIOHIPIX qacTHuIl,

o0yueHHe CTYJCHTOB COBPEMEHHBIM METOJaM TEOPETHUECKOTO OMHMCaHMs (a30BBIX IMEPEXOJO0B U

KPUTHUYCCKOTO COCTOSAHHA BCIICCTBA,

(hopMHpOBaHUE MTOAXOIOB K BBHITIOJIHEHHUIO CTYIEHTAMH HCCIIEIOBAaHUIA B OONACTH CTaTHCTHYECKOM
(U3MKH B paMKax BBITYCKHBIX pa0OT Ha CTETIeHb MarucTpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJu3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJEeMHON  cHUTyalMd Ha  OCHOBE
CTpPAaTETHUIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1 ~ 3Haer u  cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHOU e TEHHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, [JIAHHPOBATbH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ Hay4yHOI'O
KOJIJIEKTHBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.
(beHOMeHOJIOFI/IIO (1)&30BBIX MepexXoa0B;

oIpesieIeHre TapaMeTpa JalbHEro MopsJika B MUKPOCKOIIMUECKOM TEOpHH;
onpeneeHne KPUTHIECKUX TIoKa3zaTesiel mpu (pa3oBOM Mepexoe BTOPOro posa;
OCHOBBI [10X0/]a PEHOPMAIM3ALIMOHHOM IPYIIIBI K KPUTUYECKUM SIBICHUSAM;
MaciuTabHble TpeoOpa3oBaHusl KOPPEIALUOHHBIX (QYHKLINH;

I'UIIOTE3bl YHUBEPCAJIBHOCTU U CKEHIIMHTa;

0COOCHHOCTH IEPeX0/ia OT PEIIETOUYHBIX K KOHTHHYaJIbHBIM MOZCIISIM;
OTIpEJIETICHNS] U CBOMCTBA TPYMIbl KOH(POPMHBIX ITPe0Opa30BaHUIA;
KoH(OpMHBIE TIPeoOpPa30BaHUs METPHUECKOTO TEH30Pa;

OIIPENEIICHUE TEH30pa HAIIPSKEHUI U €r0 CBOMCTBA;

KOMMYTAaLlMOHHBIE COOTHOILIEHUS anreopsl Bupacopo;

ompeneneHne oopasyrommux aaredpsl Bupacopo uepes neiicTBre TeH30pa HapsKeHUH;
ONPEJIEIICHNE U CBOWCTBA MEPBUYHBIX MTOJICH;

CTPYKTYPY OINEPaTOPHO anreOphl JTOKAIBHBIX TOJICH;

Pa3I0XKEHUS ONEPaTOPHBIX MPOU3BENACHUN U UX CBOICTBA;

KOH(OPMHOE TOKAECTBO YOpAa;

YCIJIOBHE CYIIECTBOBAHUSI MUHUMAJIBHBIX KOH)OPMHBIX TEOPHIA MOJISI U UX CBOMCTBA;
[IEpBUYHBIE NOJIS U1l ABYMEPHOM MoJienu M3uHra B CKEMIIMHIOBOM IIPELEIE;
3¢ PEeKTH KOHEUHBIX Pa3MePOB Ha CBOOOJHYIO SHEPTUIO CUCTEMBI.

YMETB:

3¢ PEeKTUBHO NPUMEHSATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT pelieHns GyHIaMEeHTaJIbHBIX U
MPUKJIAAHBIX HAyYHBIX 3a/1a4 B OOJACTH COBPEMEHHOH CTAaTHCTUYECKOW (DUM3MKH - TeOpuHu (Pa3oBBIX

[IEPEXOJ0B U KPUTUUECKUX SABICHUH.
BJIaJIETh:

METOIOM MacIITa0HbBIX IPeoOpa30BaHuil B pealbHOM IPOCTPAHCTBE;
TEXHUKON BBIYMCIICHUS] OCHOBHBIX KPUTHYECKUX II0Ka3aTelIeH;
METOJIOM PEHOPMAJIN3ALMOHHON IPyIIIBI B PEAIbHOM IPOCTPAHCTBE;
METOZIOM IIEPEX0JIAa OT PEMIETOYHON K KOHTUHYAJIBHOW TEOPUH;
TEXHUKOW KOH(OPMHBIX MTPeoOpa30BaHNil KOPPEISLMOHHBIX (PYHKIUH;
TEXHUKOW MNpeoOpa3oBaHMUs KIACCHYECKOTO JEHCTBUS NPH MPOM3BOJILHOM IPeoOpa3oBaHUU

KOOpAHHAT.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenue. @azoBble EPEXOIb. 2 2 2
Kputnueckne nokaszarenu. Teopus JIu n
2 2 2 4
Sura.
Teopust KOHEYHOpPA3MEpPHOIro MOAOOUS.
3 N 2 2 4
Kputnueckuii a¢pdexr Kazumupa.
4 MeTtoa peHOpMaNIu3alMOHHOM TPYIIIIEL. 2 2 4
5 Kondopmusie mpeobpazoBanus. TeHzop ) > 4
HaIPSKEHU .
Anrebpa Bupacopo. Crpyktypa
6 OTEepaTOpHOM  anreOpbl  JIOKATBHBIX 2 2 4
TIOJIEH.
Paznoxenus OTIepPaTOPHBIX
7 npousBereanii. KonpopmHoe ToxecTBoO 1 1 4
Yopna.
MuHumanbHble  KOH(GOPMHBIE — TEOPUH
8 nosi. IlepBudHbBIE MONS 711 AByMEPHOM 2 2 4
Mozenu Msunra.
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)
1. Benenue. @a3zoBbie IEPEXOIBI.
Koppensiunonnsle ¢GyHKUMM paBHOBECHBIX cHcTeM. CBSI3b KOPPENSLUUOHHBIX (YHKUMH C
MaKpOCKOIMMYECKUMH XapaKTepUCTHKaMu cucteMsbl. [{enouka ypaBuenwuii boromo6osa.
Tepmonunamuueckue (a3bl M Mmepexoibl Mexay HUMH. MeToj KBa3sHCpPETHHX U €ro 00OOIIeHHS.
Knaccudukanust cuarynsapHocTeii TepMOIMHAMUYECKUX (PyHKITHIA.
2. Kputnueckue nokazarenu. Teopus JIu u Snra.
Br16op napameTpa ganpHero nopsiaka. Kpurndaeckue nokaszareian 1 COOTHOILICHUS] MEXKAY HUMU.
Pacnpenenenne Hyneill cTaTUCTUYECKOH CyMMBbI UIsi Mopeied tuma M3uHra B IUIOCKOCTH
KOMIUIEKCHOTO IOJIsI. DJIEKTPOCTaTHYeCKas aHaJIOTusl.
3. Teopus koHeuHOpa3MepHoro nmoxoous. Kpurnueckuii a¢pdext Kazumupa.
D¢ deKTbl KOHEUHBIX Pa3MEpPOB B OKPECTHOCTH KPUTHYECKONW TOUKU. DEHOMEHOJIOrn4ecKas Teopus
KOHEYHOPA3MEPHOTO MOJA00MS.
ACUMNTOTHKA IUIOTHOCTH CBOOOIHOW SHEPruy Jis CJIOS KOHEYHOH TOJIIMHBI B OKPECTHOCTH

KpuTHueckoi Touku. I dext Kazumupa 11 CKaIsipHOTO U BEKTOPHOT'O MapaMeTpa HopsaKa.

4. Metoj peHOpMaIN3allMOHHON TPYTIIHI.




OcCHOBBI MeTO/Ia PEHOPMAJIM3AMOHHON TpynImbl — MaciuTaOHble mpeoOpa3oBanus KamaHoBa m mx
MIpUMEHEHHE K OTHOMEPHON Moaenu V3uHra.

OOmas GopMynupoBKa METOa PEHOPMAIM3ALMOHHOW TPYMIBI Ui MCCIIEAOBAHUS KPUTHUECKHX
sBiieHUH. [10TOK KpUTHUYECKHUX TPAeKTOpUN B HEMOIBIKHYIO TOuKy. Kinaccudukanus nepeMeHHbIX.
I'unoressl yHUBEPCAIBHOCTH U CKEHIIMHTA.

5. Kondopmusie npeobpazoBanus. TeH30p HanpsHKEHUH.

[Ipeobpa3zoBanne Merpuueckoro TeH3opa. OmpenencHue KoHQoOpMHOUW Tpymnmbl. KondopmHbie
npeoOpa3oBaHusl B IPOCTPAHCTBE C Pa3MEPHOCTHIO OOJIBIIE JIBYX.

Omnpenenenne TeH30pa HANPSKEHUH U €ro CBOMCTBA.
6. Anre6pa Bupacopo. Ctpykrypa onepaTopHOii aareOpsl JOKaIbHBIX MOJIEH.

Onpenenenne oOpasyrommx anreOpsl Bupacopo depe3 pelicTBUE TEH30pa HANpsHKCHUH Ha
JoKanbHbIe oM. KoMMyTannoHHbIe COOTHOMIEHUS anreOpsl. LleHTpanbHblil 3apsi.

Omnpenenenue u CBOHWCTBA NepBUYHBIX Honel. KonpopMuble 010Kk, KOHPOPMHBIE Beca BTOPUYHBIX
noseit, Be1Oop 6azuca. CTpyKTypa orepaTopHOi anreOpbl JOKaJbHBIX MOJIEH.

7. PaznoxxeHus onepatopHbIx npousseneHunii. Kongopmuoe Toxxaectso Yopaa.

PasnoxeHuns: onepaTopHbIX MPOU3BEIACHUN M MX CBOicTBAa. CHHTYIAPHOE MOBENEHUE CTPYKTYPHBIX
KOHCTaHT.

[Ipeobpa3zoBanne KOPpPESIIMOHHBIX (QYHKIUA TMEPBUYHBIX IMOJEH TpuU OECKOHEYHO MAaJoM
npeobpazoBanuu koopauHat. Kongopmuoe Toxxaectso Yopaa.

8. MunumaibHbie KOH(GOpMHBIE Teopuu noss. [lepBrudnble Mo aAs AByMepHOi Monenu M3uHra.

VYcnoBue CymiecTBOBaHHMSI MUHUMAaJIBHBIX KOH(POPMHBIX Teopui moiisi U ux cBoiictBa. Cnekrp Kama.
[TapameTpu3zarus HEHTPAIBHOTO 3apsaa U KOHPOPMHBIX BECOB.

Monens M3unra kak MuHuManbeHas mMoaens M(3/4). E€ nepsuunble monsi, ux KOH(GOpPMHBIE Beca U
¢uznyeckas nateprperanus. [loBeneHne napHbIX KOPPEIALOHHBIX (YHKIHUN AT 3TUX MOJIEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

MenoBast 1100 MapKepHas JOCKa, KOMIIBIOTEP W MPOEKTOP.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. TepmonuHamuka u cratuctudeckas gusnka. Teopust paBHoBecHbIX cucteM [Tekcr] / . A.
KBacunkos - M.131-Bo MI'Y,1991
2. BreneHne B KBAaHTOBYHO CTaTUCTHYECKYIO MexaHUKY [Tekcr], [monorpadwus]/H. H. Boronro6os, H.
H. Boromo6oB (Mi1.), -M., Hayka, 1984
3. CoBpeMeHHast TeopHsl Kputnaeckux sinenuit [ Texct]/IL. Ma , -M., Mup, 1980

JlononHuTenbHas TUTEpaTypa
1. Teopus dazoBbix nepexonio [Tekct], crporue pesynsrarsl/f. I. Cunaii, -M., Hayka, 1980



2. @umep M. Teopusi CHHTYIIIPHOCTEH B KpuTHUecKol Touke. B cOopuuke: @. [laiicon, D. MouTpo,
M. Kau, M. ®umep. YcToiunBocTs 1 (azoBbie epexoasl. «Mup», Mocksa, 1973.

3. bokcrep P. Touno pemiaeMble MOIENTH B CTaTUCTUYECKON MexaHuKke. «Mup», Mocksa, 985.

4. Pathria R. K. Statistical Mechanics. (Butterworth-Heinemann , Oxford, 1st edition 1972, 2d edition
1996).

5. Fisher M. E. Renormalization group theory: Its basis and formulation in statistical physics, Rev.
Mod. Phys., Vol. 70, No. 2, p. 653 (1998).

6. Cardy J. L. Conformal Invariance, in: Phase Transitions and Critical Phenomena, Vol. 11, p. 55,
edited by Domb C. and Lebowitz J. L. (Academic, New York, 1987).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

HNudopmanmonnslie pecypcebl: JlocTynHbIe yepe3 HHTEPHET KYPHAIIbI 10 TEOPETUYECKON H
Mmaremarmdeckoit ¢pusuke (Teopernueckast u MaTeMarnieckas pu3nka, Ycrexu GU3H4ecKux Hayk,
European Physical Journal B, Journal of Statistical Mechanics: Theory and Experiment, Journal of
Statistical Physics, Lecture Notes in Physics, Physical Review Letters, Physics Reports, Physical
Review E, Reviews of Modern Physics), a Takxke yueOHOe iocobue, pazpaboTanHOe JJIst JAHHOTO

Kypca.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Heobxonumoe nporpammuoe obecniedenne Adobe Acrobat Reader.

ObecrieueHue caMOCTOSTETLHON paOOTHI: IOCTYI K OMOMMOTEKe U 6a3aM JJAaHHBIX TI0 )KypHaJIaM
Teopernueckas u Maremarnueckas ®Ousnka, Xypran DxcniepumenTtanbHoi u Teopetnueckoit Ouznku,
VYenexu @usnuecknx Hayk, European Physical Journal B, Journal of Statistical Mechanics: Theory and
Experiment, Journal of Statistical Physics, Lecture Notes in Physics, Physical Review Letters, Physics
Reports, Physical Review E, Reviews of Modern Physics.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMCHATDH IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3a1a4d.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PabOoThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.



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

kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: A M. IToBonouxuit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3maer u cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
poeCcCHOHANBHOM e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTUBA

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AMCHMIUINHBI «Da30BbIe IEPEXOAbl U KPUTHUECKHUE SBICHHUSD 00yUarOUHHCs TOKEeH:

3HATb:




yMeTh:

(eHOMEHONOTHIO (Ha30BBIX MEPEXOJIOB;

oIpesieIeHre TapaMeTpa JalbHEro Mops/ika B MUKPOCKOIIMUECKOM TEOpHH;
onpeneeHne KpUTHIECKUX TIoKa3zaTesiel mpu (pa3oBoM Mepexoe BTOPOro posa;
OCHOBBI [10JX0/]a PEHOPMAIM3ALIMOHHOM IPYIIIBI K KPUTUYECKUM SIBICHUSAM;
MaciuTabHble TpeoOpa3oBaHusl KOPPEIALUOHHBIX (QYHKLINH;

I'UIIOTE3bl YHUBEPCAIBHOCTU U CKEHIIMHTa;

0COOCHHOCTH IEPeX0/ia OT PEIIETOUYHBIX K KOHTHHYaJIbHBIM MOZCIISIM;

OTIpEJIETICHNs] U CBOMCTBA TPYyMIbl KOH(POPMHBIX ITPe0Opa30BaHUIA;

KoH(OpMHBIE TIPeoOpPa30BaHMUs METPHUECKOTO TEH30Pa;

OIIPENEIIEHUE TEH30pa HAIIPSYKEHUIM U €r0 CBOMCTBA;

KOMMYTAaLlMOHHBIE COOTHOILIEHUS anreopsl Bupacopo;

ompeneneHne oopasyrommux aaredpsl Bupacopo uepes neiicTBre TeH30pa HapsKEHUH;
ONPEJIEIICHNE U CBOWCTBA MEPBUYHBIX MTOJICH;

CTPYKTYPY OINEPaTOPHO anreOphl JTIOKAIBHBIX TOJICH;

Pa3I0XKEHUS ONEPaTOPHBIX MPOU3BENCHNUN U UX CBOICTBA;

KOH(OPMHOE TOKAECTBO YOpAa;

YCIJIOBHE CYLIECTBOBAHUSI MUHUMAJIbHBIX KOH()OPMHBIX TEOPHIA MOJISI U UX CBOMCTBA;
[IEpBUYHBIE NOJIS U1l ABYMEPHOM MoJienu M3uHra B CKEMIIMHIOBOM IIPELEIE;

3¢ PEeKTH KOHEUHBIX Pa3MEePOB Ha CBOOOJHYIO SHEPTUIO CUCTEMBI.

3¢ PEeKTUBHO NPUMEHSATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE ATl peleHns GyHIaMEeHTaJIbHBIX U

MPUKJIAAHBIX HAyYHBIX 3a/1a4 B OOJACTH COBPEMEHHOH CTAaTHCTUYECKOW (DU3MKH - TEOpuH (Pa3oBBIX
[IEPEXOJ0B U KPUTUUECKUX SABICHUH.

BJIA€Th:

METOIOM MacIITaOHBIX IPeoOpa30BaHuil B pealbHOM IPOCTPAHCTBE;
TEXHUKON BBIYMCIICHUS] OCHOBHBIX KPUTHYECKUX II0Ka3aTelIeH;
METOJIOM PEHOPMAJIN3ALMOHHON IPyIIIBI B PEAIbHOM IPOCTPAHCTBE;
METOJIOM IIEPEX0JIA OT PEMIETOYHON K KOHTUHYAJIBHOW TEOPUH;
TEXHUKOW KOH(OPMHBIX MTPeoOpa30BaHUil KOPPEISLMOHHBIX (PYHKIUH;
TEXHUKOW MNpeoOpa3oBaHMUs KIACCHYECKOTO JEHCTBUS TNPH IMPOHM3BOJIEHOM IPeoOpa3oBaHUU

KOOpAHHAT.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

He npexycmotpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB:

0 NN L AW~

. Koppensiunonnsie pyHKINN paBHOBECHBIX CUCTEM.

. IlonsiTHe 0 npenenbHbIX THOOCOBCKUX COCTOSIHUH [UIs PEIIeTOUHBIX CHcTeM Tuna M3unra.

. bwkaWit 1 ganpHMA opsaoK. MeToj KBa3UCPEIHUX U ero 0000IIeHNSI.

. @a30Bble NEPEX0/bl: KPUTUUHOCTh, YHUBEPCAIbHOCTh U CKEMIINHL.

. Pacnipenenenne Hynel craTicTHYECKOM CyMMBI B KOMILIEKCHOM 1ockocTH (Teopust JIu u Snra).
. O dekThl KOHEUHBIX pa3MepPOB CUCTEMBI Ha (a30BBIX MEPEXoJax BTOPOTO PoJa.

. Teopust KoHEUHOpPA3MEPHOTO MOAOOUSA B OKPECTHOCTH KPUTUYECKOM TOUKH.

. Kpurnueckuii apdexr Kazumupa amst cucteM ¢ reoMeTprei ciosl.
9.

Mertoa peHOpMaIu3aliOHHON IPYIIIbI B KOOPAUHATHOM IIPOCTPAHCTBE.

10. O6miast hpopMyJIMpOBKa METOJIa PEHOPMATTU3AIHOHHON TPYIIIIHL.
11. Onpenenenre KOHGOPMHON TPYTITIHL.

12. IIpeoGpa3zoBaHre METPHUUECKOTO TEH30pa MPH OECKOHEYHO MaJIoM IIPpeoOpa3oBaHUH KOOPANHAT.

13. KondopmHsie mpeodpa3zoBaHust Ha KOMIUIEKCHOU MI0CKOCTH.

14. Onpenenenre TeH30pa HAIPSDKEHUH U €r0 CBOMCTBA.

15. KommMyTanmonHble cooTHOIIeHUs anredpsl Bupacopo.

16. OmnpenencHre oOpasyrommx airedopsl Bupacopo depe3 JeiicTBue TeH30pa HANpsDKEHUH Ha
JIOKaJIbHBIE TIOJSL.

17. Onpenenenre U CBOMCTBA MIEPBUYHBIX ITOJICH.



18. CtpykTypa onepaTopHOi anreOpsl TOKaTbHBIX MOJICH.
19. PaznoxeHus onepaTopHbIX MPOU3BEIECHNN U UX CBOICTBA.

20. IIpeoOpazoBaHue KOPPENSIUOHHBIX (YHKIUK TEPBUYHBIX TMOJEH TpH OECKOHEYHO MalloM
npeoOpa3oBaHUK KOOPAWHAT.

21. Kondopmuoe ToxaecTso Yopaa.

22. YcroBuUe CyIIeCTBOBAHHSI MUHUMAITLHBIX KOH(POPMHBIX TEOPHIA MOJIST U UX CBOMCTBA.
23. IlepBuunsle nons aust Moaenu M3unra.

24. D¢ deKTh KOHEUHBIX Pa3MePOB Ha CBOOOJHYIO YHEPTUIO CUCTEMBI.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

buner 1.

1.KoppensiioHHbIe PyHKIIMYA PABHOBECHBIX CHCTEM.

2.Konhopmubie mpeodpazoBaHus Ha KOMIUIEKCHOH TTOCKOCTH.

buner 2.

1.ITonsTHE O TIpeNETBHBIX THOOCOBCKUX COCTOSHUH JIJISL PEIISTOYHBIX cHCcTeM Tuna M3uHra.
2.0npenenenre TeH30pa HANPSHKEHUI U €0 CBOMCTBA.

buner 3.

1.brvxauit 1 nanpHUN MOpsIoK. MeTon KBa3ucpeIHuX U ero 00o0IeHus.
2.KomMmyTanoHHBIE COOTHOIIEHUS anreOpsl Bupacopo.

buner 4.

1.®Da3oBbIe NEPEXOAbl: KPUTUYHOCTh, YHUBEPCATBHOCTh U CKCUIMHT.

2.0npenenenne oOpasyrommx anreOpsl Bupacopo uepe3 nelcTBHE TEH30pa HamNpsHKEHUH Ha
JIOKaJbHbBIE TOMS

buner 5.

1.2¢dexTbI KOHEUHBIX Pa3MepPOB CUCTEMBI Ha (a30BbIX MEPEX0ax BTOPOTO Poja.

2 IlepBuunsie mons i Monenu M3unra.

Kpurepun onennBanus
OO6yuatomieMycsi CTaBUTCS OLICHKAa B COOTBETCTBUH C MPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKU;
OLICHMBAaHHE MPOM3BOAUTCS HA YCMOTPEHHMsS DJK3aMEHaTopa B COOTBETCTBHM C OCOOEHHOCTSIMHU
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPHUSIMH:
Onenka "ommuno" (10 Gasos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0OamioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ormnmuuno" (8 0aioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, rPaMOTHO U
[0 CYLIECTBY HM3J1araeT €ro, yMeer IPUMEHTh I0JyYeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Onenka "ymoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI ajbHENUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeyJOBIETBOpUTENBHO" (2 Oaiia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOIMYCKaeT rpyOble OIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHUH OLIEHWBAHUS 3HAHUI OOyYaromeMycs MpPEJIOCTABISIETCS BpeMsl Ha IOATOTOBKY Ha
ycMOTpeHue 3k3aMmeHaropa. Ompoc oOyuaromerocs mo OWiIeTy Ha YCTHOM JK3aMEHEe He JIO0JDKEH
NPEBBIIIATh OJHOTO aCTPOHOMHYECKOro 4aca. OueHHBaHUE 3HAHUH NMPOU3BOAMTCS B COOTBETCTBUU C
BBILIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUIIIIHHBL.



