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AHHOTANMA
JIaHHBI KypcC COMEPKUT OCHOBHI COBPEMEHHOW TeopuH (Ha30BBIX IMEPEXOJO0B W KPUTHUCCKUX SIBICHUM,
OCHOBAaHHOM Ha TOYHBIX pe3yJbTarax JuId MOJAEIBHBIX CHCTEM W Ha NPUMEHEHHH METOJOB
pPEHOPMANIHM3allMOHHON Tpynmbl M KOHGOpMHOM Teopunm 1mons. byayr mpencraBieHsl  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
- OCBOCHHE CTylIeHTaMH (PYHIAMECHTAILHBIX 3HAaHWA B OOJIACTH COBPEMEHHON TeOpuHu (Hha30BbIX
MEPEXO/I0B U KPUTUUECKUX SIBICHUH, OCHOBAHHOW HA TOYHBIX pe3yabTaTax JJsi MOJEIBbHBIX CHCTEM W
Ha TIPUMEHEHHWH METOJOB PEHOPMAIU3allMOHHOW TPYMIBI W KOH(POPMHOW TeOopuH moyd. bymyT
MPECTaBICHBI TEOpUHU TEPMOTUHAMUYECKOTO u KOHEYHOPA3MEPHOTO mogooust,
CTaTHCTUKO-MeXaHn4eckoro 3ddexra Kazumupa.

3agaum AUCUMIIHHBI
(hopmupoBanre 0a30BbIX 3HAHUM B 00IACTH CTATUCTHUECKON (PU3UKHU KIACCHYECKUX M KBAHTOBBIX
CUCTEM MHOI'MX, CUIbHO B3aUMOAEHCTBYIOLINX YaCTHLI;
o0yueHHe CTYJCHTOB COBPEMEHHBIM METOJaM TEOPETHUECKOTO OMHMCaHMs (a30BBIX IMEPEXOJO0B U
KPUTHUYECKOTO COCTOSTHUS BEIECTBA;

(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

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1 Cnocoben hopMynupoBarh eI U
3aJ1a4M MCCIICAO0BAHNUS, BEIOUPATh KPUTSPUH
OLICHKH, BBISBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUSAMH 110
HaNPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSMHU I10
BBIOPAaHHOW  HANpPaBIEHHOCTH TIOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU IMIPOBECHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

OIIK-2.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U

NPEJCTABISITh PE3YJIBTAThl BHIITOITHEHHOM
P pesy OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH

pabotbl N
OMBIT W Pe3yJAbTaTbl HAYYHBIX HCCICAOBAHHA B OOJIACTH
npodeCCUOHATBHOM JIeTENLHOCTH
OIIK-3 CriocobeH ohopMIIATh PEe3yIIBTaThI OIIK-3.1 Brnameer mpodeccHoHATBHOW TEPMUHOIIOTHEH,
Hay4HO-UCCIEN0BATEIBCKOMN NESITENBHOCTH B HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
BUJE CTaTeH, IOKJIa0B, HAyYHBIX OTYETOB U nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
MPE3eHTAINH C UCTIOIH30BAHUEM CUCTEM W3IIOKEHUST Pe3yabTaTOB HAyYHOW JEATEIBHOCTH B paMKax

KOMITBIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |MpodecCHOHAIEHON KOMMYHUKAIINU
porpaMm

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



(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.
YMETB:

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.

BJIaJIETh:

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
KOOPJIHHAT.

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

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenue. @azoBble EPEXOIbl. 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 OTEepaToOpHON  anreOpbl  JIOKATBHBIX 2 2 4
TIOJIEH.
Paznoxenus OTIepPaTOPHBIX
7 npousBericanid. KonpopmHoe ToxecTBO 1 1 4
Yopna.




MuHumanbHble  KOH(GOPMHBIE  TEOPUH
8 nosi. IlepBudHbIE MONS 711 AByMEPHOM 2 2 4
Mozenu Msunra.
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

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

Cemecrtp: 2 (Becennuit)

1. Benenue. @a3zoBbie IEPEXOIBI.

Koppensiunonnsle ¢GyHKUMM paBHOBECHBIX cHcTeM. CBSi3b KOPPENSLUUOHHBIX (YHKUMH C
MaKpOCKOIMYECKUMH XapaKTepUCTHKamMu cucteMsbl. [{enouka ypaBuenwuii boromo6osa.

Tepmonunamuueckue (a3bl M Mepexoibl Mexay HUMH. MeToJ KBa3HCpPETHHX W €ro 000OIIeHHS.
Krnaccudukanust cuHrynsapHocTeil TepMOIMHAMUYECKUX (DyHKITHIA.

2. Kputnueckue nokazarenu. Teopus JIu u Snra.

BBI60p mapamMeTpa JaJbHECTO IIOoOpsAaKa. KpI/ITI/I‘IeCKI/Ie IMMOKa3areyii 1 COOTHOILICHUA MCKIY HUMU.

PacnpeueneHHe Hyneﬁ CTaTUCTUYCCKOU CyMMBI Ui Momeneli Tmna V3umHra B INIOCKOCTH
KOMIIJICKCHOTI'O ITOJIA. 9HGKTpOCTaTquCKa$I aHaJlIorus.

3. Teopus koHeuHOpa3MepHoro nmoxodus. Kpurndeckuii a¢pdext Kazumupa.

D¢ deKTbl KOHEUHBIX Pa3MEpPOB B OKPECTHOCTH KPUTHYECKOHW TOUKU. DEHOMEHOJIOrn4ecKas Teopus
KOHEYHOPA3MEPHOTO MOA00MS.

ACHMNTOTHKA IUIOTHOCTH CBOOOIHOM SHEPrHU JUIS CJIOS KOHEYHOH TOJNIIMHBI B OKPECTHOCTH
KpuTHaeckoi Touku. I dext Kazumupa 11 CKaasipHOTO U BEKTOPHOT'O IapaMeTpa HopsaKa.

4. Metoj peHOpMaIN3allMOHHON TPYTIIHI.

OcCHOBBI MeTOZIa PEHOPMAJIM3ALMOHHON TpynHmbl — MaciuTaOHble mpeoOpa3oBanus KanaHoBa um mx
MIpUMEHEHHNE K OTHOMEPHON Moaenu V3uHra.

OOmas ¢GopMynupoBKa METOa PEHOPMAIU3ALMOHHOW TPYMIBI Ui MCCIIEAOBAHUS KPUTHUECKHX
sBiieHUH. [10TOK KpUTHUECKHUX TPAeKTOpUH B HEMOIBIXHYIO TOuKy. Kinaccudukanus nepeMeHHbIX.
['unoressl yHUBEPCAIBHOCTH U CKEHIIMHTA.

5. Kondopmusie npeobpazoBanus. TeH30p HanpsHKeHUH.

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

OmnpeneneHne TeH30pa HANPSHKCHUH U €r0 CBOMCTBA.

6. Anre6pa Bupacopo. Ctpykrypa onepaTopHOii ajareOpsl JOKaIbHBIX MOJIEH.

Ompenenenne oOpasyrommx anreOpel Bupacopo depe3 [neiicTBMe TeH30pa HANpsHKCHUH Ha
JoKanbHbIe oM. KoMMyTannoHHbe cCOOTHOMIEHUS anreOpsl. LleHTpanbHblil 3apsi.

Omnpenenenue u CBOWCTBA NepBUYHBIX Honel. KonpopMHuble 010K, KOHPOPMHBIE Beca BTOPUYHBIX

noseit, Be1Oop 6azuca. CTpyKTypa orepaTopHOi anreOpbl JOKaJbHBIX MOJIEH.

7. PaznoxxeHus onepaTopHbIx npousseneHunii. Kongopmuoe Toxaectso Yopaa.



PasnoxeHus onepaTopHbIX NMpou3BeNeHUN U uX cBoiicTBa. CHHIYIPHOE IOBEIEHUE CTPYKTYPHBIX
KOHCTaHT.

[IpeobpazoBaHue KOPPEISIMMOHHBIX (QYHKIUH NEPBUYHBIX IMOJEH Npu OECKOHEYHO MAaJoM
npeoOpazoBanun koopanHatr. Kondopmuoe Toxxaectso Yopaa.

8. MuHuMaIbHbIe KOH(OPMHBIE TeOprH Tous. [lepBUYHbBIE OIS st IByMEpHO# Monenu M3nHra.

VYenoBue CyiiecTBOBaHMS MHUHUMAJIbHBIX KOH(DOPMHBIX TeopHii moss u ux cpoiicta. Crektp Kana.
[NapameTpu3auys HEHTPAIBHOTO 3apsiia 1 KOHPOPMHBIX BECOB.

Mopnens M3unra kak MuHumanbHas moaens M(3/4). E€ nepBuuHble mojsi, ux KOH(GOpPMHBIE Beca U
¢dusnueckas naTepnperanys. [loBeneHne mapHbIX KOPPEIALOHHBIX (DYHKIIUH 111 3TUX TOJEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

MenoBast 1100 MapKepHasi JoCcKa, KOMIBIOTEP U IIPOEKTOP.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. TepmonuHamuka u cratuctudeckas gusmka. Teopust paBHoBecHbIX cucteM [Tekcr] / M. A.
KBacuukos - M.M31-80 MI'Y,1991
2. BBenenne B KBaHTOBYIO CTaTHCTHYECKYIO MexaHuKy [ Tekcr], [Monorpadus]/H. H. boronro6os, H.
H. boromo6oB (mi1.), -M., Hayka, 1984
3. CoBpemenHas Teopust kKputnueckux sisnenuit [ Texct]/LL. Ma , -M., Mup, 1980

JomnonHutensHas auTeparypa
1. Teopus ¢a3zoBbix nepexonos [Tekct], crporue pesynsrarsl/f. I. Cunaii, -M., Hayka, 1980
2. ®umep M. Teopust cUHTYIsIpHOCTEN B KpuTHieckoi Touke. B coopruke: @. Jlaiicon, 3. MoHTpOIL,
M. Kan, M. ®@umep. YeroiunBocTs 1 azoBbie iepexoasl. «Mup», Mocksa, 1973.
3. bokcrep P. TouHo pemraeMble MOENN B CTAaTUCTUYECKOW MeXaHHKe. «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. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

Wudopmanmonnsie pecypcsl: JlocTyHbIe Yepe3 HHTEPHET KYPHAIIBI [0 TEOPETHYESCKOH U
Maremarnuyeckoit gpusuke (TeopeTrueckas U MaTemMaTHueckast GU3nKa, Ycrexu Pu3nuecKux 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 yue6HOe ocodue, pazpaboTaHHOE 1Jis1 JAHHOTO

Kypca.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonumoe nporpammuoe odecnieuenne Adobe Acrobat Reader.

ObecrieueHue caMOCTOSTENHLHON pabOTHI: JOCTYN K OnOIMoTeKe 1 6a3aM JaHHBIX 10 )KypHajJaMm
Teopetnueckast u Maremarndeckas @usnka, XXypraan JxcniepumenTtanbHol U Teoperndyeckont UMK,
Yenexu @usnueckux 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 QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT TOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— NpopaboTKy y4yeOHOro Marepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

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

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOHN aTTeCTalnu.

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

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYJIbTalUAMH K
MIpENoAaBaTelio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1
kBaTuuKkanus: 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

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTEPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUAMH 110
HaTPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU I10
BBIOPAaHHOW  HANpPaBIEHHOCTH TOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TMIPOBECHUSI HAYYHO- MCCIIEOBATEILCKUX paboOT
10 IPEAJIOKEHHON TeME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEINOIHEHHON
pabotbl

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOTYKTOB

OIIK-2.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-3 Criocoben opopMIISITh Pe3yJIbTaThl
HayYHO-HMCCIIE/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3eHTAUH C UCIIOJIB30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodecCHOHAIBHON TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «®a30BbIC Mepexoabl U KPpUTUICCKUC ABJIICHUA» 06y‘la}OH_II/II\/,IC$I JOJIKCH:

3HATh:
(dheHOMeHOOTHIO (ha30BBIX MTEPEXOJIOB;

ONPEENICHNE TapaMeTpa JATBHET0 NOPSAIKa B MUKPOCKOITNYECKOH TEOPUH;
OIIpeZieNIeHne KPUTUYECKHX MToKa3aTenei npu (pa3oBoM Mepexoae BTOPOro poaa;
OCHOBBI ITOX0/]a PEHOPMATM3ALMOHHOMN IPYIIBI K KPUTUUECKUM SIBJICHUSM;
MacinTabHbIe TpeoOpa3oBaHusl KOPPEISIMOHHBIX (QYHKIINH;

TUIIOTE3bl YHUBEPCAIBHOCTU M CKEHIIMHTA;

0COOEHHOCTH Iepexo/ia OT PEIIETOUYHBIX K KOHTHHYaJIbHBIM MOJEJISM;
OTIpeNesICHUs M CBOMCTBA IPyYIIbl KOHQOPMHBIX IPe0Opa30BaHUM;
KOH(OpMHBIE TPeoOpa30BaHKsl METPUIECKOTO TEH30Pa;

OIIPEJIENICHNE TEH30pa HAPSKEHUI U €T0 CBOMCTBA;

KOMMYTallMOHHBIE COOTHOLIEHHUS anredpsl Bupacopo;

onpeneneHue oodpasyromux aaredpsl Bupacopo uepes aeiicTBrue TeH30pa HaNpsKEHUH;
OIIPENEIICHUE U CBOWCTBA EPBUYHBIX I10JIEH;

CTPYKTYPY ONEPaTOPHOH anreOpsl JTOKAIbHBIX HOJICH;

Pa3JIOKEHUS ONEPATOPHBIX IPOU3BEACHUM U UX CBOMCTBA;

KOH(OPMHOE TOXKIACCTBO YOpAa,

YCJIOBHE CYLIECTBOBAHUS MUHUMAIbHBIX KOHQOPMHBIX TEOPHH MOJIS M UX CBOWMCTBA;
NIEpBUYHBIE TTOJIS UTS AByMEPHOW Moienu V3uHra B CKeHIMHTOBOM TIpeJiene;
3 HEKTH KOHEUHBIX pPa3MePOB Ha CBOOOIHYIO DHEPTUIO CUCTEMBI.

yMeThb:

3¢ ($eKTUBHO IPUMEHSTH BBIIICyKa3aHHbIC 3HAHWS HA MPAKTHKE JUIS pelieHus] QyHIaMeHTaIbHBIX U
NPUKIAJHBIX HAYYHBIX 3a]a4 B 0OJACTH COBPEMEHHOW CTATHCTHYECKOM (M3UKH - TEOpHH (a30BBIX

MEPEXOI0B U KPUTUUECKUX SIBIICHUMN.
BJaJeTh:




METOIOM MacIITaOHBIX IPeoOpa30BaHuil B pealbHOM IPOCTPAHCTBE;
TEXHUKOW BBIYMCIICHUS] OCHOBHBIX KPUTHYECKUX II0Ka3aTelIeH;
METOJIOM PEHOPMAJIN3ALMOHHON IPyIIIBI B PEAIbHOM IPOCTPAHCTBE;
METOJIOM IIEPEX0]IAa OT PEMIETOYHON K KOHTUHYAJIBHOW TEOPUH;
TEXHUKOW KOH(OPMHBIX MTPeoOpa30BaHNil KOPPEIALMOHHBIX (PYHKIUH;
TEXHUKOW MNpeoOpa3oBaHMUs KIACCHYECKOTO JEHCTBUS NPH IMPOHM3BOJIEHOM IPeoOpa3oBaHUU
KOOPJIHUHAT.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0
He npexycmotpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

. Koppensiunonnsie pyHKINN paBHOBECHBIX CUCTEM.

. IlonsiTne 0 npenenbHbIX THOOCOBCKUX COCTOSIHUH JUIs PEIIeTOUHBIX CHcTeM Tuna M3unra.

. bwkaWi 1 ganpHWA opsAaoK. MeToj KBa3UCPEIHUX U ero 0000IIeHNSI.

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

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

. Teopust KoHEUHOpPA3MEPHOTO MOAOOUS B OKPECTHOCTH KPUTUYECKOM TOUKH.

0 3O L AW

. Kpurnueckuii apdexr Kazumupa ams cucteM ¢ reoMeTprei ciosl.

9. MeTon peHOpMaTN3allMOHHON TPYHIIBI B KOOPIUHATHOM MPOCTPAHCTBE.

10. O6mast hpopMyJIMpOBKa METOJIa PEHOPMATTU3AIHOHHON TPYIIIIHL.

11. Onpenenenre KOHGOPMHON TPYTITIHL.

12. IIpeoGpa3zoBaHue METPHUUECKOTO TEH30pa MPH OECKOHEYHO MaJIOM IIPpeoOpa3oBaHUH KOOPANHAT.
13. KondopmHsie mpeodpa3zoBaHust Ha KOMIUIEKCHOM MJI0CKOCTH.

14. Onpenenenre TeH30pa HAPSKEHUH U €r0 CBOMCTBA.

15. KommMyTanmonHble cooTHOIIeHUs anredpsl Bupacopo.

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

17. Ompenenenue 1 CBOWCTBA MEPBUYHBIX MOJICH.
18. CTpykTypa ornepaTopHO anreOphl JIOKAIBHBIX ITOJICH.
19. PaznoxeHus oneparopHbIX MPOU3BENCHUIN U UX CBOMICTBA.

20. IIpeoOpazoBaHue KOPPENSUUOHHBIX (YHKUUNA TEPBUYHBIX IMOJiell mpu OECKOHEYHO MalioM
peoOpa3oBaHUK KOOPANHAT.

21. Kondopmuoe ToxxaecTBo Yopia.

22. YcnoBue CyniecTBOBaHMS MUHUMAIIBHBIX KOH(POPMHBIX TEOPUHl OISl M MX CBOMCTBA.
23. IlepBuunsle mons st Mmoaenu M3unra.

24. Db deKThl KOHEUHBIX Pa3MEPOB Ha CBOOOJIHYIO DHEPTUIO CUCTEMBI.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1.KoppensiuonHbie GyHKIIUN PAaBHOBECHBIX CHCTEM.

2.KondopmHusie mpeodpazoBaHusi Ha KOMIUIEKCHOW TUIOCKOCTH.

buner 2.

1.ITonsTHe 0 mpenenbHbIX THOOCOBCKUX COCTOSIHUM JUIS PEIIeTOUHBIX cucTeM Tuna M3unra.
2.0Onpeznenenne TeH30pa HANPSHKEHUI U €r0 CBOMCTBA.

buner 3.

1.bmxauit u naneHuil mopsaok. MeTo KBa3UCPEHUX B €ro 0000IIeHMS.
2.KoMMyTannoHHbIe COOTHOMIEHHUS anreOpsl Bupacopo.

buner 4.

1.®a30BbIe Iepexoabl: KPUTUYHOCTD, YHUBEPCATIBHOCTD U CKEIIIMHT.



2.0mpenenenue oOpasyromux anreOpsl Bupacopo uepe3 AelicTBUE TEH30pa HaNpsHKCHUH Ha
JIOKaJIbHBIE IO

buier 5.
1.2ddekThI KOHEYHBIX pa3MepPOB CUCTEMBI Ha (ha30BBIX MTEpexXoax BTOPOTO Poja.
2.IlepBuuHsble nons it moaenu M3unra.

Kputepun onennBanus
OOyuatomieMycsi CTaBUTCS OLIEHKa B COOTBETCTBUM C IPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBaHME TPOU3BOIUTCS HA YCMOTPEHHMS 3K3aMEHAaTopa B COOTBETCTBHH C OCOOEHHOCTSIMH
JUCIUIIIMHBL U CICAYIOINMHI KPUTEPUIMHU:
Onenka "ommuno" (10 Ganmos) BBICTAaBIISIETCSI  CTY[IEHTY, II0OKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmumuno" (8 0ayioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYYECHHBIEC PE3YIIBTATHI.
Onenka "xopomio" (6 0anIoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYWIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OamioB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
Onenka "ynosneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IOKa3aBHIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpamMMbl, HEOOXOJUMBbIE IS JalbHEHIero ooyueHus, 1
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciabo
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IMporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00ydeHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUILIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynoBierBopuTenbHO" (1 6aymn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUM olleHWBaHMS 3HAHWUK OOydYaroIIeMycs MPEJOCTaBIseTCS BpeMsl Ha IMOJITOTOBKY Ha
ycMoTpeHue sk3aMeHaropa. Omnpoc oOywaromierocss mo OWJIETYy Ha YCTHOM JK3aMeHEe He JOJDKeH
MIPEBBINIATH OJJHOTO aCTPOHOMHUYECKOro yaca. OleHnBaHuE 3HAHWM MPOU3BOAUTCA B COOTBETCTBUU C
BBIIIEYKAa3aHHBIMU KPUTEPUSMHU B COOTBETCTBUU C COAEPHKAHUEM TUCLUIUIMHEI.



