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AHHOTANMA

JIaHHBI KypC COAEPKUT OCHOBBI COBPEMEHHOUW Teopuu (Da30BBIX MEPEXOJOB M KPUTUYECKUX SIBICHHIA,

OCHOBAaHHOHN Ha

pEHOpPMaIM3allMOHHON  Ipymmbl U

TOYHBIX pe3yJabTarax s
KOoH(OpMHOU

MOJICITBHBIX
Teopun

CUCTEM W Ha
nosnst.  bymyr

NPUMEHEHUH  METO/IOB
IPEICTABIEHbl  TEOPUU

TEPMOIMHAMUYECKOTO M KOHEYHOPA3MEpPHOTO NOAo0us, cTaTHCTHKO-MexaHudeckoro 3ddexra Kazummupa.
Kypc sBnsercs yniyOneHHBIM W IpeiHAa3sHA4eH JJsl CTYAEHTOB, CHENHANM3UPYIOIUXCS B 001acTH

TEOPETHUYECKON (PU3UKH.
1. leau u 3apauun

eap AUCUMNIMHBI

- OCBOGHHME CTyleHTaMH (yHIAMEHTaJbHBIX 3HAaHUH B OOJACTH COBPEMEHHOW TeopHH (Pa3oBbIX
[IEPEXOJI0B U KPUTUYECKUX SBICHUN, OCHOBAaHHOW Ha TOYHBIX PE3YJIbTaTax [Ull MOJIEJbHBIX CUCTEM U
Ha TMPUMEHEHHH METONOB PEHOPMAIM3ALMOHHON Tpymnmbl W KOHQOPMHOM Teopum mnoms. bymyt
IIPEICTABIICHBI TEOpUU TEPMOJUHAMUYECKOIO u KOHEYHOPa3MEPHOTIO noznoous,
CTaTUCTHKO-MeXaHuueckoro agdexra Kasumupa.

33]13‘[1/[ JAUCHUIIINHBI

[ (1)OpMI/Ip0BaHI/Ie 0a30BBLIX 3HAHHMM B 00JACTH CTATHCTHYCCKOM (1)I/ISI/IKI/I KIIAaCCUYCCKHUX W KBAHTOBBIX

CUCTCM MHOTHUX, CUJIBHO B3aHMO,HeI>'ICTByIOHIPIX qacTHuIl,

[l oOydeHHE CTYICHTOB COBPEMEHHBIM METOJaM TEOPETHYECKOrO ONMUCAHUS (ha30BBIX MEPEXOA0B U

KPUTHUYCCKOTO COCTOSAHHA BCIICCTBA,

[l ¢popMupoBaHUE TOAXOJO0B K BHIMOJHEHUIO CTYICHTaMH UCCJICJOBAaHUN B 00JIACTH CTATUCTUYECKOU
(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 Ananu3upyet npoOIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB PELICHUSA
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJEeMHON  cHUTyalMd Ha  OCHOBE
CTpPAaTETHUIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3naer wu  cmnocoOeH  HUCMONB30BaTh B
npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

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

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 COCTOSTHUHU
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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH

pelIeHNE TOCTaBICHHOMN 3a7]auy, IPOBECTH (u3MKO-MaTeMaTHYeCKNX HayK Ul PEIICHUs IOCTABICHHOM
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI, 3a7a4n, GOPMYINPOBAHUS BBIBOJOB M OLEHKH MOTYyYEHHbIX
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH pe3yapTaToB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
IMK-1 CriocobeH cTaBuTh, HOPMANTU30BbIBATL M |MAaTEMAaTHYECKHE MOIEIU ISl ONHCAHHS  HM3y4aeMbIX
pelars 3a/1a41, B TOM YUCJIe pa3padaTbiBaTh U |ABICHUN U IIPOLECCOB, OLICHUBATH KA4€CTBO Pa3paOOTaHHOM
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH MOJENN

U3y4acMbIX SBJICHUH U MPO1eccoB, cUucTeMHO  |[TK-1.3 CrocobGeH NPUMEHATh TEOPETHYECKHE W (W)
AHAJIM3UPOBATH HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ‘IG,I[OBaHI/Iﬁ K KOHKpCTHOf?I

HOBBIC HAYYHbBIE PE3yIbTaThI HAy4YHOW 3aja4e U HHTEPIPETUPOBATH  IOJyYCHHBIC
pe3yabTaThl

[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.1 CnocobeH IUTaHMPOBAaTh U TPOBOJIUTH HAYUYHBIC

KadecTBe 4JicHa (PyKOBOJMTEIS) MaJIOTO WCCIICZIOBAHMSI CAMOCTOSITENIbHO MJIM B COCTaBE HAyYHOTO

KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH KOJIJICKTHBA

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

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

(heHOMeHONOTHIO (Ha30BBIX MEPEXOIOB;

OIpeJIeJIEHUE MapaMeTpa JaJIbHEero MopsAaKa B MUKPOCKOIIMUECKON TEOpUU;
oTpeJieNIeHne KPUTHUECKHX TI0Ka3aTeiel npu (pa3oBoM Mepexoe BTOPOro posa;
OCHOBBI [10JIX0/1a PEHOPMAJIN3ALIMOHHON I'PYMIIbI K KPUTHUECKUM SIBIICHUSAM;
MaciuTabHble TpeoOpa30BaHUsl KOPPEISALUOHHbBIX (DYHKLIUH;

IUIIOTE3bl YHUBEPCAJIBHOCTU U CKEHIIMHTa;

0COOCHHOCTH NEPexo/ia OT PEIIECTOUHBIX K KOHTHHYaJIbHBIM MOAETISIM;

OIIPEAEIICHUS U CBOICTBA rPyMNIbl KOHPOPMHBIX IPEOOpPa30BaAHUIA;

KoH(opMHBIE TIPeoOpa30BaHUsI METPHUECKOTO TEH30Pa;

OIIPEJIETICHUE TEH30pa HAIIPSKEHUM U €r0 CBOMCTBA;

KOMMYTAallMOHHBIE COOTHOIIEHUS anre0psl Bupacopo;

orpeJieieHrue o0pasyromux anredopsl Bupacopo uepes neiicTBre TeH30pa HapsKEHUH;
OIIpeZIeNIEHNE U CBOMCTBA IIEPBUYHBIX MOJIEH;

CTPYKTYpY OTIepaTopHO anreOpbl JIOKAITBHBIX MTOJICH;

Pa3IOKEHUS ONEPaTOPHBIX MIPOU3BEACHNN U UX CBOICTBA;

KOH(OPMHOE TOXKAECTBO Yopaa;

YCIJIOBHE CYIIECTBOBAHUSI MUHUMAJIbHBIX KOH(OPMHBIX TEOPHUIA TIOJISI U UX CBOWCTBA;
[IEpBUYHBIE NIOJIA U1l ABYMEPHOM Moienu M3uHra B CKEHIIMHIOBOM IIPELEIIE;

3¢ dEeKTH KOHEUHBIX Pa3MEPOB Ha CBOOOJHYIO SHEPTHUIO CUCTEMBI.

N R

YMETB:

[l 3¢¢hexTHBHO MPUMEHSITH BBIIIEYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns pyHIaMEHTaIbHBIX U
MPUKJIAAHBIX HAyYHBIX 33Ja4 B OONAaCTH COBPEMEHHOW CTaTUCTHYECKOW (M3UKU - TEOPUH (Pa30BBIX
[IEPEXOJ0B U KPUTUUECKUX SABICHUH.

BJIaJIETh:

METO/IOM MacIITa0HBIX TPeoOpa30BaHuil B peallbHOM IPOCTPAHCTBE;
TEXHUKOW BBIUUCIIEHUS] OCHOBHBIX KPUTUYECKUX IIOKa3aTeNel;
METOJOM PEHOPMAIIN3ALMOHHON IPyIIIBI B pEATbHOM IIPOCTPAHCTBE;
METOJIOM IIEPEX0/Ia OT PEIETOYHON K KOHTUHYAJIBHOW TEOPUH;
TEXHUKOW KOH(OPMHBIX ITPe0Opa30BaHUi KOPPEIALMOHHBIX (PYHKLUH;
TEXHUKOW MpeoOpa3oBaHUsl KJIACCHUYECKOTO JAEHCTBHS NPH NPOU3BOIBHOM MpPeoOpa30BaHUM
KOOPJIHHAT.

I B

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 u
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 OTEpaTOpPHON  anreOpbl  JIOKAJIBHBIX 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.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. Benenue. @a3zoBbie IEPEXOIBI.

Koppensiunonnsle (yHKUMHM PaBHOBECHBIX
MaKpOCKOIMMYECKUMH XapaKTepUCTHKaMu cucteMsbl. [{enouka ypaBuenwuii boromo6osa.

CUCTCM.

CBsi3b  KOPPEJALMOHHBIX  (DyHKIMNA

C

Tepmonunamuueckue (a3pl U TepexoAbl MEXKIYy HAMHU. MeToi KBa3UCPEAHHX M ero 00OOIIECHHS.

Knaccudukanust cuarynsapHocTeii TepMOIMHAMUYECKUX (PyHKITHIA.

2. Kputnueckue nokazarenu. Teopus JIn

u SHra.

BBI60p mapamMeTpa JaJbHETO IIOpsAaKa. KpI/ITI/I‘IeCKI/IC IMMOKa3areyii 1 COOTHOILICHUA MCKIY HUMU.

PacnpeueneHI/Ie Hyneﬁ CTaTUCTUYECKOM CYMMBI I MO,Z[GJ'ICfI Tua M3uHra B IJIOCKOCTH
KOMIIJICKCHOTI'O ITOJIA. 9HGKTpOCTaTquCKa$I aHaJlorus.

3. Teopus koHeuHOpa3MepHoro nmoxoous. Kpurnueckuii a¢pdext Kazumupa.

D¢ eKThl KOHEUHBIX Pa3sMEpPOB B OKPECTHOCTU KPUTHUECKOH TOUKH. DEHOMEHOIIOTHUECKasl TEOPHS

KOHEYHOPA3MEPHOTO MOJA00MS.

ACHMNTOTHKA TUIOTHOCTH CBOOOMHOW OJHEPrHMM MU CJOS KOHEYHOW TOJIIMHBI B OKPECTHOCTH
KpuTHueckoi Touku. I dext Kazumupa 11 CKaIsipHOTO U BEKTOPHOT'O MapaMeTpa HopsaKa.

4. Metoj peHOpMaIN3allMOHHON TPYTIIHI.




OcCHOBBI MeTOZIa PEHOPMAIN3ALMOHHON TI'pyNIbl — MacmTabHble Tpeobpa3oBanus KamaHoBa u nx
MIpUMEHEHHE K OTHOMEPHON Moaenu V3uHra.

OOmast ¢GopMynHpOBKa METOA PEHOPMAIN3AIMOHHOW TPYMNIBI JUIS HCCIEIOBAaHHS KPUTUYECKHX
sBrieHuH. [10TOK KpUTHUECKHX TPaeKTOpHi B HENOABIKHYIO TOUKy. Kiaccuukanusi mepeMeHHBIX.
I'unoressl yHUBEPCAIBHOCTH U CKEHIIMHTA.

5. Kondopmusie npeobpazoBanus. TeH30p HanpsHKEHUH.

[IpeobpazoBanne Merpuueckoro TeH3opa. OmnpenencHue KoHPOpPMHOH Tpymmbel. KoHpopmHEIE
npeoOpa3oBaHusl B IPOCTPAHCTBE C Pa3MEPHOCTHIO OOJIBIIE JIBYX.

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

Omnpenenenne oOpasyrommx anreOpsl Bupacopo uepe3 geiicTBue TeH30pa HanpsOKEHHHA Ha
JoKanbHbIe oM. KoMMyTannoHHbIe COOTHOMIEHUS anreOpsl. LleHTpanbHblil 3apsi.

Omnpenenenue u cBOWCTBa MepBUYHBIX nojei. Kondopmubie 610ku, KoH(GOpMHbBIE Beca BTOPUUHBIX
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.

[Ipeobpa3zoBaHne KOPPEISAIMOHHBIX (QYHKIUH TEPBUYHBIX TMOJIEH TpH OECKOHEYHO MaioM
npeobpazoBanuu koopauHat. Kongopmuoe Toxxaectso Yopaa.

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

VYcnoBue CyliecTBOBaHUSI MUHUMAJIBHBIX KOHQOPMHBIX Teopui monsd u ux cBorcTra. Crextp Kama.
[TapameTpu3zarus HEHTPAIBHOTO 3apsaa U KOHPOPMHBIX BECOB.

Monens M3unra kak MuHumanbsHas Moaens M(3/4). E€ nepsuunbie mofsi, ux KOH(GOpPMHBIC Beca U
¢dusnueckas nHTEeprperanys. [loBeneHne mapHbIX KOPPEISIOHHBIX (DYHKIUH IS TUX TTOJICH.

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)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIAHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
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 y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHs OTICNBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU 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
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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3Haer wu  cmnocoOeH  HUCNONB30BaTh B
npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

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

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 0000maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

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 CrocobeHn aHanu3upoBaTh 3ajady, IJIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
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 TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTUBA

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

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

3HATb:




N I

yMeTh:
O

(heHoMeHONOTHIO (Ha30BBIX MEPEXOIOB;

OIpeJIeJIEHUE MapaMeTpa JaJbHEro MopsAaKa B MUKPOCKOIIMUECKON TEOpUU;
oTpeJieNIeHne KPUTHUECKHX T0Ka3aTesiel npu (pa3soBoM mepexoe BTOPOro posa;
OCHOBBI [10JIX0/1a PEHOPMAJIN3ALIMOHHON I'PYMIIbI K KPUTHUECKUM SIBICHUSAM;
MaciuTabHble TpeoOpa30BaHUsl KOPPEISALUOHHBIX (DYHKLINH;

IUIIOTE3bl YHUBEPCAJIBHOCTU U CKEHIIMHTa;

0COOCHHOCTH NEpexo/ia OT PEIIECTOUHBIX K KOHTHHYaJIbHBIM MOAETISIM;

OIIPEAEIICHUS U CBOIMCTBA rPyMNIbl KOHPOPMHBIX IPEOOpa30BaHUIA;

KoH(OpMHBIE TIPe0oOpa30BaHUsI METPHUUECKOTO TEH30Pa;

OIIPEJIETICHME TEH30pa HAIIPSKEHUM U €r0 CBOMCTBA;

KOMMYTAallMOHHBIE COOTHOIIEHUS anreOpsl Bupacopo;

orpeJieieHrue o0pasyroux anreopsl Bupacopo uepes neiicTBre TeH30pa HapsKEHUH;
OIIpeZIeNICHNE U CBOMCTBA IIEPBUYHBIX MOJIEH;

CTPYKTYpY OTIepaTopHO anreOpbl JIOKAITBHBIX MTOJICH;

Pa3I0KEHUS ONEPaTOPHBIX IPOU3BEACHNN U UX CBOMCTBA;

KOH(OPMHOE TOXKAECTBO Yopaa;

YCIJIOBHE CYIIECTBOBAHUSI MUHUMAJIbHBIX KOH(OPMHBIX TEOPHUIA OISl U UX CBOWCTBA;
[IEpBUYHBIE NIOJIA U1l ABYMEPHOM Moienu M3uHra B CKEHIIMHIOBOM IIPELEIE;

3¢ PEeKTH KOHEUHBIX Pa3MEPOB Ha CBOOOJHYIO SHEPTHUIO CUCTEMBI.

3 (EeKTUBHO MPUMEHSTD BhIIIEyKa3aHHbIC 3HAHUS HA MPAKTUKE ATl peleHns GyHIaMEeHTaJIbHBIX U

MPUKIJIAAHBIX HAyYHBIX 3aJa4 B OONAacCTH COBPEMEHHOW CTaTUCTHYECKOW (M3UKU - TEOpUH (Pa30BBIX
[IEPEXOJ0B U KPUTUUECKUX SABICHUH.

BJIA€Th:

0

U
g
U
g
U

METO/IOM MacIITa0HBIX TPeoOpa30BaHuil B peallbHOM IPOCTPAHCTBE;
TEXHUKOW BBIUUCIIEHUS] OCHOBHBIX KPUTUYECKUX IIOKa3aTeNel;
METOJOM PEHOPMAIIN3ALIMOHHON TPyl B PEATbHOM IIPOCTPAHCTBE;
METOJIOM IIEPEX0/Ia OT PEIETOYHON K KOHTUHYAJIBHOW TEOPUH;
TEXHUKOW KOH(OPMHBIX ITPe0Opa30BaHNil KOPPEIALMOHHBIX (DYHKLUH;
TEXHUKOW MpeoOpa3oBaHUsl KJIACCHYECKOTO JAEHCTBHS NPH NPOU3BOIBHOM MpPeoOpa30BaHUM

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~

9.

. 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.

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. Ompenenenne oOpaszyrommx anreOpel Bupacopo dYepes jaelicTBUE TeH30pa HaNpsHKCHUNW 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 oOpasyromux anredbpsl Bupacopo depe3 pAeiicTBHE TeH30pa HAINPSHKCHHWN 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 OLICHKA B COOTBETCTBUH C MPOIEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBAaHHE IIPOM3BOAUTCS HA YCMOTPEHHUS 53K3aMEHAaTopa B COOTBETCTBHHM C OCOOCHHOCTAMH
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPHUSIMH:
Onenka "ommuno" (10 GayoB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka "xopomio" (5 06auioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYIIECTBY H3JIaraeT €ro, yMeeT MPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUH OIICHWUBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue 3k3ameHaropa. Ompoc oOydaromerocst mo OWieTy Ha YCTHOM S5K3aMEHE HE OJDKECH
NPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO yaca. OIEeHWBaHWE 3HAHHWW MPOM3BOAUTCS B COOTBETCTBUH C
BBILIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUIIIIHHBL.



