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AHHOTANMA

da3oBble IEpPEXO/bl, KOIAa IpPH MaJOM H3MEHEHHM HEKOTOPBIX IapaMeTpOB IPOMUCXOOUT paluKalbHOE
W3MEHEHHE CBOMCTB CHUCTEMBI, — OJHO W3 CAMBIX MHTEPECHBIX SBICHUM MpUPOABI. MBI CTalKHUBaeMCs C
HUMH TIPAKTHYECKH BO BCeX OOJACTIX (U3WKH, OT (PM3MKH HU3KHX TEMIIEpPaTyp 0 KocMoyoruu. OcoObrii
HWHTEpEC MPH MepexoAax BTOPOrO Poja BBI3BIBAECT caMa KPUTHYECKas TOYKA, B KOTOPOH MPOUCXOOUT (a3oBbII
nepexon, U ee Mayasi oKpecTHocTh. HabmomaeMble 371ech 0COOEHHOCTH MOBEACHUS, TaKUE KaK MacuITaOHas
MHBapHaHTHOCTb, YHUBEPCAJIBHOCTh, KPUTHYECKOE 3aMENJIEHHE MPOLECCOB PENAKCALNN, NEJIAI0T TEOPHIO
KPUTHUYECKUX SBJICHHUI BaYKHBIM Pa3/ieJioM COBPEMEHHOU TEOPETUIECKOHN (PU3HKH.

B nanHOM Kypce MbI MO3HAaKOMHMCSI KaK C CaMbIMM SIPKUMH IpuMepaMu (pa3oBBIX MEpPEX0J0B, TaK MU C
pa3sHBIMU TOAXONAMH K HM3YUYCHHIO KPUTHUYECKOTO TOBEACHHWS, HauMHas C TeopuH JlaHmay u 3axaHuuBas
UAESIMH CaMOOPTaHU30BAHHOM KPUTUYHOCTH, MIPAIOLUIMMM BA)KHYIO POJIb IIPU AHAJIM3E CIIOKHBIX CHCTEM.
OcnoBHOe BHUMaHue Oyzaer yaeneHo noaxony K. Buiibcona, 0CHOBaHHOMY Ha KOHLEMIMH NMPEOOPa3OBaHUS
PEHOPMAIM3aLUOHHOM TPYIIbL, KOTOPOE UCIOJb3YETC TAKXKE B KBAHTOBOM Teopuu nons. Teopus Bunbcona
WHTEpECHa HE TOJBKO CBOMMH pE3yJIbTaTaMH, HO M C METOAOJOTMYECKOM TOYKH 3PEHHs, KaK IMpUMEp
HEeoObIUaifHO OPUTMHAIBHOTO TOXO0/A K PEIICHHIO CIOKHOM 3a/1auu, Il KOTOPOil He paboTaiu CTaHAapTHBIE
METOJIBI.

1. leau u 3apa4u

eap AUCUMNIMHBI

OCBOCHHE CTy[ACHTaMM (yHAaMEHTAIbHBIX 3HAaHUN B 00JacTH TeopuH (ha30BbIX MEPEXOA0B, U3yUECHHUE
MIPUMEPOB OCTPOCHUS HOBBIX MOAXOIOB JIJIsl PEIICHUS] HETPUBHAIBHBIX 3a/1a4 TEOPETUUECKON (DU3UKH,
a TaKKe UX NPAKTUYECKOrO IIPUMEHEHHUS B HAyUHBIX UCCIIEOBAHUIX.

3agaum AUCHUILUIMHBI
*  (QopmupoBaHue 3HaHHMI B 00JAaCTH TEOpUH (Ha30BBIX IEPEXOJ0B, KaK JWUCIMIUIMHBI, UTPAIOIICH
BOXHYIO pOJIb B IIOArOTOBKE (DPU3UKOB-TEOPETUKOB M OOECIICUMBAIONICH TEOPETUUYECKUE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX HAYYHBIX UCCIICIOBAHHIA;

* 00y4YeHHE CTYICHTOB NPUHIIMIIAM PEUICHHUS 3a]ad COBPEMEHHON TEOPETUYECKON (PU3MKH, MHOTHE
13 KOTOPBIX TECHO CBA3aHBI C Teopueil (ha30BbIX MEPEXO0B;

* (opMHpOBaHME MOAXOIOB K BBINOJHEHUIO MCCIECJOBAaHUN CTYJEHTAaMH B OOJIACTH TEOPETHUYECKOM
(u3MKH B paMKax BBIITYCKHBIX pa0OT Ha CTETIEHb MarucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
BBISIBIISISL €€ COCTABIISIFOLIME M CBSI3U MEX/Y HUMHU

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

VYK-1.2  OcymiecTBisier TOWCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-6.1 Ymeer pemars 3aaa4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  Pa3BUTHS,  ONPEACsTH U
peaTn30BhIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

YK-6 Criocoben onpeniessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoit pynnamenransabix |OIMK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pPEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3MKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH




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

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM M BBIYHUCIHUTEIHLHBIMHU
METOJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

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

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

[J ocHOBHBIE TPUMEPHI (Ha30BBIX MEPEXON0B B PA3IMUHBIX 001acTAX (GU3UKHU U CMEKHBIX TUCIHILINH;
[l OCHOBHBIE MOHATHS JAHHOTO Kypca, TaKHMe KaK MacIITaOHas MHBApHAHTHOCTh, YHUBEPCAIBLHOCTD,

KPUTUYCCKHUC HHIACKCHI,
KPUTUYHOCTD,

npeobpa3oBaHue PEHOPMATM3ALMOHHON TPYIIIbI,

CaMOOpTraHn30BaHHAaA

[ TCOPCTUIYCCKUC MOACIIN, UCIIOJIB3YCMBIC JJI1 aHaJIn3a KPUTUICCKUX SIBIICHUM B (1)I/I3I/IK€;

YMETB:

[l 3¢ ¢eKTHBHO UCTIOIH30BaTh HAa MPAKTHKE U3y4aeMble B Kypce MOHATHSI U MOJEIH;
[J  aOcTparupoBaThCsi OT HECYLIECTBEHHBIX BIMSAHUN WM BBIACIATH IVIABHOE NPH MOIAEIMPOBAHUHU

peanbHbIX PU3MYECKUX CUTyalnH;
BJIaJIETh:

[0 Merojonoruedl BBIOOpa aJCKBATHBIX METOIOB HCCIENOBaHUS (HAOMIONCHUN, TEOPETUUYECKUX U
IKCTICPUMEHTAIILHBIX METO/IOB HCCIICIOBaHUH );
[] TEOpEeTUYEeCKUM amnmapaToM GU3NKH KPUTUUECKUX SBICHHM.

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

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




TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Obmee mnpencraBieHne o  (pa3oBBIX ) 1 4
nepexonax
) Teopuss Jlanmay ¢da3oBeix mepexonoB ) 1 4
BTOPOTO poja
3 Onnomepnas mozaens M3unra 2 1 4
4 BrIcokoTemneparypHsble pa3noKeHH 2 1 4
5 JBymepHas moznens M3nunra 4 2 4
6 [IpeobpazoBanne peHOPMATU3ALHOHHON ) 1 ]
IpyMIIBL
7 OCHOBBI TEOpUU TPOTEKAHUS 4 2 8
] Penopmrpymia Bunscona u 4 ’ ]
STICHJIOH-PA3JIOKEHHE
ITepexon
9 bepesunckoro-Kocrepnuna-Tayneca B 2 1 4
JBYMEPHBIX CHCTEMAax
10  |Bsenenue B SLE 2 1 4
Jlunamuka  cucTeM  BOJNM3M  TOYKH
11 2 1 4
(hazoBoro mepexosa
12 Camoopranu3oBaHHasi KpUTHUYHOCTD 2 1 4
Hroro yacos 30 15 60
[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. Obuiee mpeacrasneHue 0 (Pa3oBbIX Mepexoaax

MarsutHble cuctembl. Kputuueckas Touka B xuiukoctu. Teopust cpenHero nosst. Kpuruueckue
WHJEKCHI B TEOPUU CPEIHETO MMoJisl. MarHeTuKu ¢ OECKOHEUHBIM PaJilyCcoM B3auMOJEHCTBH. Teopus

Ban-nep-Baanbca nepexona ®HUIKOCTh-T'a3 Kak TEOPUS CPEHETO OIS,

2. Teopus Jlanaay (ha30BBIX MEPEX0I0B BTOPOTO pojia

[lapameTrp mopsiaka, HapylleHHEe cuMMeTpuu, QyHKuuoHan [mH3Oypra-Jlannmay, koppemsiHOHHAas
uHa. Onykryanuu BOIM3M KPUTHYECKOW TOUYKHM, Kputepuid [mH30ypra. BiusiHue BHENIHEro Mois

Ha (a30BbIil IEpPexo.

3. OgHomepHas moxaens M3uara

TouHoe penieHue, NOBEACHUE KOPPEISIUMOHHOM JUIMHBI IPU HU3KUX TemIeparypax. Meron
Tpancdep-marpuupl. Tomonornueckue naeekTsl (KMHKM) M WX POJb B Pa3pyLICHUH JAJIbHETO

HOpSIIKA.

4. BeicokoTeMIIepaTypHbIE Pa3I0oKEeHUS




[TocTpoeHue BEICOKOTEMIIEPATYPHBIX PA3IOKEHHUM ISl OMHOMEPHOM U AByMEpHOU mojeneil M3uura.
AHanu3 paamyca cxoauMocTH panoB. Ilage ammpoxcumanuu. OLeHKa KpUTHYECKUX WHAEKCOB M3
BBICOKOTEMIIEPATYPHBIX PA3JIOKECHUH.

5. ABymepnas monens M3unra

HyaneHocth Kpamepca-Banbe, pemenne Omnzarepa. Meton TpaHcep-MaTpuibl B JBYMEPHOM
mozaenu U3unra. DQQeKTUBHBII OAHOMEPHBIA FAMUIBTOHUAH U ONMHMCAHUE KPUTUYECKOTO MOBEACHUS
B TepMHUHaxX 6€3MaccoBBIX ()EPMHUOHOB.

6. [IpeoOpazoBanue peHOPMATH3AIMOHHON TPYIIITBI

MacmtabHass WHBapHaHTHOCTb. PEeHOpMTIpyIllia B pealbHOM TMPOCTPAHCTBE ISl OJHOMEPHOH u
IBYMepHOU Mozeneit M3unra. HenoaBukHbIE TOUKH U KPUTHUECKUE UHIEKCHI.

7. OCHOBBI TEOPUH MTPOTEKAHUS

[Topor nporekaHus, TMIOTE3a CKEWJIMHra U KPUTHYECKHE WHICKCHl. DpakrajbHas pa3MEpHOCThb
knactepoB. llpeoOpasoBanue peHOPMIPYMNIBI Ui OJHOMEPHOW 3afadd W JJs  JIByMEPHOM
TPEYTOJIIBHON PELIETKH.

8. Penopmrpynmna BunbcoHa 1 3SNICHUIIOH-pa3iokeHHE

Penopmrpynna B UMIyJlIbCHOM MPOCTPAHCTBE LIS 3PPEKTUBHOTO MOJIEBOTO ACUCTBUS. 3aBUCUMOCTD
OT pa3MEepHOCTH HpocTpaHcTBa. ['ayccoBa HemoaBwkHas Touka. HeTpuBuanbHas (ukcupoBaHHAs
ToYKa B pazmepHocTH d<4. BrruncieHne KpUTHYECKUX HHACKCOB B paMKaX £-Pa3ioyKeHHsI.

9. Ilepexon bepesunckoro-Kocrepnuna-Tayneca B AByMEPHBIX CHCTEMAX

HBymepHas XY-monens. Koppensitop cnHOB B rayccoBoM mpuOnnxkeHnu. Buxpu, B3anmoneiicteue
Buxpeil. I[lepexon bepesunckoro-Kocrepnuna-Tayneca. YpaBuenuss peropmrpyimsl Kocrepnuna.
[loBeneHue koppesLMOHHON ANMHBI BOIM3HM Touku nepexoaa. bBKT-nepexon B cBepXTeKydeil IICHKE
U B IByMEPHOM KpUCTAJLIE.

10. BBenenne B SLE

VpaBHenue JIEBHepa, ero pemieHne B npoctermux ciydasx. CooTHOIIEHHEe Mex Ty KoddduimeHTom
upPy3un U (paKkTanbHOW pPa3MEPHOCTHIO KPUTHYECKHX KpUBBIX. [IpuilokeHHEe K TEOpuu
MPOTEKAHMSI.

11. lunamuka cuctem BOIH3U TOUKH (Ha30BOTO MEepexoaa

Pemakcamusi K paBHOBeCHIO B KpuUTHUeCKoW oOnactu. [nayOepoBckasi AMHAMUKa W BpeMEHa
penakcauuu B oqfHOMEepHOU Mozenu M3unra.

12. Camooprann3oBaHHast KpUTUIHOCTD

Mopnenes 1necyaHol TOpKM B OJNHOM M JAByX H3MepeHusx. JluHamuka naBuH. HMpes
CaMOOPTraHW30BaHHON KPUTHYHOCTH U aHAJN3 TOBEICHUS CIIOKHBIX CHCTEM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANATIPOSKTOPOM U SKPAHOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa

1. Teoperuueckas ¢usuka [Texer] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yued. mocodue s
yu-toB / JI. JI. Jlanmay, E. M. JIucdmmi ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotui. — M. :
®uzmariut, 2001, 2002, 2005, 2010 .— 616 c.

2. ®a3oBble epexosl 1 Kputnaeckue seienns [ Texct] = Introduction to phase transitions and critical
phenomena, [monorpadus]/T. Crennu , -M., Mup, 1973

3. bokcrep P. Touno pemraeMbie MOIEN B CTaTUCTUYECKON MexaHUKe. - M.: Mup, 1985. 486 c.
4. Bunbcon K., KoryT /. PenHopmanuzannonHas rpyIina u 3ICUIIOH-pasioxenue. - M.: Mup, 1975.
253 c.

JomnonHutenbpHas auTeparypa

1. KBanToBas Teopus nois B pr3uke KOHACHCUpOBaHHOTO cocTosiHus [ Tekct]/A. M. LiBenuk , -M.,
®usmatiut, 2004

2. IonsxoB A.M. Kanmubposounsie nosnst u ctpyHsl. UT® um. JI /. Jlangpay, 1995 — 300 c.
3. bepesunckuii B.JI. HuzkoremmneparypHslie cBoiicTBa AByMepHBIX cucteM, M. ®uzmariut, 2007, 227
c. —ISBN 978-5-9221-0807-2.

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

XKypuanst o Teopernueckoit puzuke (KITD, Physical Review Letters, Physical Review u np.),
JoCTymHbIe Yepes Internet HayuHbIEe M HAYYHO-TEXHUYECKHUE KypHaubl: http://scitation.aip.org/,

3NIEKTPOHHBIN apxuB http://arxiv.org/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

"Ha nexinoHHbBIX 3aHATHIX UCIIONB3YIOTCS MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIHIO
Npe3eHTAlUN.

JIJ1st KOHTPOJIS ¥ KOPPEKITUHU 3HAHUH 00yJarorecss MOTYT UCIIOE30BaTh KOMIIBIOTEPHOE
TECTUPOBAHHE, B TOM YKCIIE HA TIOPTAJIE WWW.i-eXam.ru.

B mporecce caMocTosTENEHON pad0Thl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHKUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Matlab u ap."

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

CryneHT, M3y4arollud IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHUSA W IOHATH,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHHSI,;

— pelieHue 3a/1a4, MpeaaracMbIX CTyJICHTaM Ha 3aHITHSX;

— MOJITOTOBKY K BBITIOJTHEHUIO 3aJ]aHUi TIPOMEXYTOYHOH aTTeCcTallny.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

Baxno ILOGI/ITLCH IIOHMMAaHUus MU3y4acMOIro Marepurajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBHBIX TCM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCH 3a KOHCYJIbTalluIMU
IpernoaaBareiito.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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 npodiieM GU3UKU U acTPOPUZUKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: C.M. AneHko, kaHg. pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

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

YK-1.2  OcymiecTBisieT TIOHCK BapHaHTOB
MOCTAaBIICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JIMYHOCTHOTO
U npodeccCHOHANBPHOTO  pPa3BUTHS,  ONpEACHsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOObI M CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEITLHOCTH

OIIK-1.3 [NornMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEIHHOCTH

OIIK-2.3 Brnazmeer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocoGeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
HAy4YHbIC UCCIICAOBAHUA U UX aHp06aLII/IIO HayIJHo—Hccnez[OBaTenLCKOﬁ pa60TBI OCPECTBOM
MyOIMKAIUK HAYYHBIX CTATeH U y4yacTHs B KOH(EPEHIUIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B PE3YIbTATC H3YUCHUA JUCLHUIIIINHBI «CTaTUCTHKA M KUHETHKA KPpUTHYCCKUX SIBIICHUI 06yqa}0mnﬁc;1
JOJIKCH:

3HATb:

[l OoCHOBHBIE TPUMEPHI (Pa30BBIX MEPEXOJ0B B PA3INYHBIX 00IACTAX (PU3NKU U CMEKHBIX AUCIHIUINH;
[J OCHOBHBIE MOHSATHS JAHHOTO Kypca, TaKHe KaK MacIiTaOHas WHBApPUAHTHOCTb, YHHUBEPCAIBHOCTbD,
KPUTUYECKNE WHJIEKCHI, INpeoOpa3oBaHME PEHOPMAIM3ALMOHHON TIPYIIBI, CaMOOPTraHW30BAHHAS
KPUTHYHOCTB;
[l TeopeTHYecKue MOJEIH, UCIIOIb3yeMble JJIS aHAJIN3a KPUTHUYECKHX SIBIICHUH B (DPU3HKE;

YMeThb:

0 5¢dexTuBHO HCNIOIB30BATH HA MPAKTUKE U3y4aeMble B Kypce MOHSITHS U MOAETIH;
{1 abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUHA M BBIACHATH INIABHOE NPH MOAEIMPOBAHUU
peanbHbIX (GU3NUYECKUX CUTYalni;

BJIaJeTh:

[J  Merojojorueld BbIOOpa aJeKBAaTHBIX METONOB HcCCIeNoBaHUs (HAONIONEHUH, TEOPETHUYCCKUX U
AKCIIEPUMEHTAIILHBIX METOJIOB HCCIIEIOBAHUH );
[J TeopeTHYeCKHM anmnaparoM (PU3UKH KPUTHUECKUX SBICHHM.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB

1. Kputnueckast Touka, KOppeISLMOHHAsA JJINHA, KPUTHIECKHE HHIEKCHI
2. [Napametp nopsiaka, Gpynkunonan ['unz0ypra-Jlangay

3. Huskonexaiue Bo30yXIEHUS, UX POJIb B Pa3pylICHUH MOPSAIKA

4. Tpancdep-marpuLa B CIUHOBBIX MOJEIIAX

5. PeHopMrpymna B peaabHOM IPOCTPAHCTBE, TEHUMAIU

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. HOCTpOI/ITB BBICOKOTCMIICPATYpPHOC  pPa3JIOKCHUC  JIA OI[HOMepHOﬁ MOACIN WUzunra c
NEPUOAUICCKUMHA I'PAaHUIHBIMU YCIIOBUAMU.

2. MeTogoM peHOPMIPYIIIBl HAWTH KOPPESAIMOHHYIO JJIMHY OMHOMEpHOUN Mozaenu M3uHra B npexpene
HU3KUX TEMIIEpaTyp.

3. C noMo1IbI0 pEHOPMIPYIIIBI OLEHUTH MOPOT MPOTEKAHUS ISl JBYMEPHOM KBapaTHON PELIETKH.
4. VI3y4uTh C MOMOLIBIO0 PEHOPMIPYIIIIBI KPUTHUYECKOE MTOBEACHNE OHOMEPHO ["'ayccoBoil Mmoaenu.

5. Wcnone3yst ypaBHEHHs peHOpMrpymmbsl KocTepiauma HayTH KOPPEALUOHHYIO IIUHY ABYMEPHON
XY-monenu BOnM3M nepexona bepesunckoro-Kocrepnumna-Tayneca.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner 1.

1. Teopus cpennero noinsi. Kpurudeckrie WHACKCH B TEOPUH CPETHETO TOJISL.
2. OnHomepHast Mojiesib M3uHTa, BBIYMCIICHHE CTATCYMMBI.

buner 2.




1. BricokoTeMIiepaTypHoe pa3jiokKeHne B TEOPUN (Pa30BBIX MEPEXO/I0B.

2. IlpubnmxeHHble MpeoOpa3oBaHUs PEHOPMIPYIIIBI AJIS 3a1a4H IPOTEKaHMUS.
buner 3.

1. Monens [maybepa 1i1st 3BONFOIIMY U3WHTOBCKOM IIEMOYKH.

2. KoppensmuonHas JyinHa B OMHOMEpHOM Monenu M3unra.

buner 4.

1. DricunoH-pa3aoxKeHne KPUTHIECKUX HHIEKCOB.

2. Qyansnocth Kpamepca-Banbe B 1BymMepHo# Monenu M3uHra.

buner 5.

1. SIBnenue nepkonauuu. becKoHeUHbIH Ki1acTep, MOpor MPOTEKaHUA.

2. IIpeobpazosanne peHopmrpynisl s dhdexkruBHoro aeicTeus ['un30ypra-Jlannay.

Kpurepun onennBanus
Onenka "ommuno" (10 Gaiios) BBICTABIISIETCSI  CTYACHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
HNPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBMIIBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYECHHBIC 3HAHHWS Ha NPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYAEHTY, IOKa3zaBlIeMy (parMEHTApHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (POpMyIHpOBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OujaeTy Ha YCTHOM OSK3aMEHE HE JOJDKEH IIPEBBIIIAaTh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



