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AHHOTANMA

da3oBble IIEpPEXO/bl, KOIAAa IPU MaJOM H3MEHEHUM HEKOTOPBIX IapaMeTpOB IMPOUCXOOUT paluKalbHOE
N3MEHEHHE CBOICTB CHCTEMBI, — OJHO M3 CaMBIX MHTEPECHBIX SBICHUN NpHpoAbl. MBI cTalkuBaeMcs ¢
HUMH TMPAKTHYECKH BO BCEX 00NacTAx (PU3HMKH, OT PU3UKKM HHU3KUX TeMIeparyp 10 KocMosoruu. OcoObrii
HWHTEpEC MPH MepexoAax BTOPOTrO Poja BBI3BIBAECT caMa KPUTHUYECKask TOUKA, B KOTOPOW MPOUCXOAUT (a30BbIit
nepexon, u ee Manas okpecTHocTh. Habmiomaemble 31ech 0COOCHHOCTH TMOBENICHHS, TaKHe KaK MacuITabHas
MHBAapHUaHTHOCTb, YHUBEPCAIBHOCTh, KPUTHYECKOE 3aMENJICHHUE IPOLECCOB PENIAKCALNH, JENAIT 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 TOAXOJAMH K HM3YYCHHIO KPUTHUECKOTO TOBEACHUS, HauWHasi ¢ Teopud JlaHmay u 3axaHumBas
UAESIMH CaMOOPraHU30BaHHOW KPUTHMYHOCTH, UIPAIOIIMMU BAXKHYIO POJIb NIPU aHAJIU3€ CJIOKHBIX CHCTEM.
OcnoBHOe BHUMaHue Oyzaer yaeneHo moaxony K. BumbcoHa, OCHOBaHHOMY Ha KOHLEHIMH MPEOOpa3oBaHUS
PEHOPMAIM3aLUOHHOM TPYNIIbL, KOTOPOE HUCIIOJIb3YETCS TAK)KE B KBAHTOBOU Teopuu mnoJjisi. Teopuss Buibcona
WHTEpPECHa HE TOJBKO CBOMMH pe3yJbTaTaMHM, HO W C METOMOJIOTMYECKON TOUKHM 3pEHHUs, KaK IpUMEP
HEeOoObIUaifHO OPUTMHAIBHOTO TOIX0/a K PEIICHUIO CIOXKHOI 3a/1auul, Ul KOTOPOM He paboTaiy cTaHIapTHbIE
METOJIBI.

1. leau u 3apa4u

eap AUCUMNIMHBI

- OCBOCHHME CTy/leHTaMu (DyHIaMEHTaJIbHBIX 3HAHUH B 00J1aCTH TeopHH (a30BbIX EPEXOA0B, U3YyUCHUE
MPUMEPOB OCTPOCHUS HOBBIX MOAXOIOB JUISI PEILICHHs] HETPUBHUAJIBHBIX 3a]a4 TEOPETHUECKON (PU3NKH,
a TaKKe UX NPAKTUYECKOrO IIPUMEHEHHUS B HAyUHBIX UCCIIEOBAHUIX.

3agauu AU CHUIIHHBI

*  (opmupoBaHue 3HaHHI B 00JIaCTH TEOPUHU (Pa30BBIX MEPEXOJOB, KaK JUCIMIUIMHBI, MTPAIOIICH
BOXHYIO pOJIb B IOATOTOBKE (PH3MKOB-TEOPETHKOB M 00eCHeYMBaIOIIEeH TEOPETHYECKHE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX HAYYHBIX UCCIICIOBAHHIA;

* oO0y4eHue CTYyACHTOB IPHHIMIIAM PEIICHHUS 3a/1ad COBPEMEHHON TEOPETUYECKON (pHU3MKH, MHOTHE
13 KOTOPBIX TECHO CBA3aHBI C Teopueil (ha30BbIX MEPEXO0B;

* (dopMHpOBaHHE TOAXOJOB K BBHIIOJIHEHHUIO HCCIIEIOBAHUM CTYIEHTaMHU 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 npoOieMHYI0 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  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMTYHOCTHOTO
U npodeccHOHANBFHOTO  Pa3BUTHS,  ONPENeNiTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

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

VK-6.2 OueHuBaeT CBOIO JIESATEILHOCTb, COOTHOCHUT LU,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneet cucremoii pynnamentanbieix |OIMK-1.2 CrmocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
Hay4YHBIX 3HAHUH B 00acTu OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 Cnocoben aHanmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH peIIeHHs], 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMaIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBAaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

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

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3ybTaThl

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE HAay4yHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
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:

- OCHOBHBIC ITPUMCPBIL (1)330BBIX nepexoa0B B pa3JIMIHbIX o0IacTax (1)I/I3I/IKI/I 1 CMCXXHBIX TUCHHUILINH,
- OCHOBHBIC INOHATHA OAaHHOI'O KypCa, TaKHME KakK MaciTadHast HWHBAPUAHTHOCTb, YHUBCPCAJIBbHOCTD,

KPpUTUYCCKHUC HHICKCHI,
KPUTUYHOCTD,

mpeobpa3zoBaHrue PEHOPMAIU3ALMOHHON TPYIIIbI,

CaMOOpTraHrU30BaHHAaA

- TCOPCTUUICCKUC MOACIIN, UCITIOJIB3YCMBIC IJId daHAJIN3a KPUTUUICCKUX SIBIICHUM B (1)I/IBI/IK6;

YMETB:

- 3()EeKTUBHO HCIIOIH30BaTh HA MPAKTHUKE U3ydaeMble B Kypce MOHITHS U MOAEIH;
- abcrparupoBarbCsi OT HECYUICCTBEHHBIX BIMSHMKA M BBIIENATH DIABHOE IPU MOJIECIHPOBAHUH

peaNbHBIX (GUIUIECKUX CHTYaIUH;
BJIAJETh:
- METOJIOJIOTHEH

BBI60p3, aJICKBAaTHBIX MCTOAOB HCCIICOAOBAHUA (Ha6J'IIOI[eHI/H\/’I, TCOPCTUYCCKUX U

IKCTICPUMEHTAIILHBIX METO/IOB HCCIICIOBaHUH );
- TEOPETUYECKHM aIaparoM (PU3uKu KPUTHIECKUX SIBICHUM.

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 mpencraBieHue o  (Ha3oBBIX ) 1 6
nepexonax
) Teopuss Jlanmay (a3oBeIX TepexojoB ) 1 6
BTOPOTO poja
3 Onnomepnas mozaens M3unra 2 1 6
4 BrIcokoTemneparypHsble pa3noKeHH 2 1 6
5 JBymepHas moznens M3nunra 4 2 6
6 [IpeobpazoBanne peHOPMATU3ALHOHHON ) 1 10
IpyMIIBL
7 OCHOBBI TEOpUU TPOTEKAHUS 4 2 10
] Penopmrpymia Bunscona u 4 ’ 10
STICHJIOH-PA3JIOKEHHE
ITepexon
9 bepesunckoro-Kocrepnuna-Tayneca B 2 1 8
JBYMEPHBIX CHCTEMAax
10  |Bsenenue B SLE 2 1 8
JluHamMMKa  cucTeM  BOJM3M  TOUYKH
11 2 1 8
(hazoBoro mepexosa
12 Camoopranu3oBaHHasi KpUTHUYHOCTD 2 1 6
Hroro yacos 30 15 90
Iloaroroska k sKk3aMeHy 0 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

MaruutHble cuctembl. KpuTuueckas Touka B xkuakocTH. Teopust cpensero mnois. Kpuruueckue
WHJEKCHI B TEOPUHU CPEAHETro Moist. MarHeTuku ¢ 0ECKOHEUHBIM pajinycoM B3auMopencTBus. Teopus

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

2. Teopus Jlanaay (ha30BBIX MEPEX0I0B BTOPOTO pojia

[lapamerp mopsiaka, HapylmieHHe cumMmeTpuH, (pyHknuoHan ['mH3Oypra-Jlangay, KoppensuuOoHHAs
muHa. OiykTyanuu BOIM3W KPUTHYECKOW TOYKH, Kputepuid ['mH30ypra. BnusHue BHemHero mosns

Ha (a30BbIil IEpPexo.

3. OgHomepHas moxaens M3uara

TouHoe penieHue, NOBEACHUE KOPPEISIMMOHHOM MJIMHBI IPU HU3KUX TemIeparypax. Meron
Tpancdep-marpuupl. Tomonmorudeckue AedekThl (KMHKH) W UX POJNb B pa3pyliCHUH JaIbHEro

HOpSIIKA.

4. BeicokoTeMIIepaTypHbIE Pa3I0oKEeHUS




[TocTpoeHue BEICOKOTEMIIEPATYPHBIX PA3IOKEHUM ISl ONHOMEPHOU U AByMepHOU Mmozeneit N3unra.
AHanu3 paamyca cxoguMmocTH psnoB. [lane anmpoxcumaruu. OreHKa KPUTHUECKUX HWHIEKCOB U3
BBICOKOTEMIIEPATYPHBIX PA3JIOKECHUH.

5. ABymepnas monens M3unra

HyaneHocth Kpamepca-Banbe, pemienune Ownzarepa. Merton TpaHcdep-mMaTpullbl B JIByMEPHOH
mozenu Vzunra. D QeKTrBHbIM OTHOMEPHBII TaMIIBTOHHAH U ONMCAHUE KPUTHYECKOTO TTOBEACHUS
B TepMHUHaxX 6€3MaccoBBIX ()EPMHUOHOB.

6. [IpeoOpazoBanue peHOPMATH3AIMOHHON TPYIIITBI

MacmtabHass WHBapHAaHTHOCTb. PeHopMrpyrmna B peajbHOM IPOCTPAHCTBE JUISL OJHOMEPHOW U
IBYMepHOU Mozeneit M3unra. HenoaBukHbIE TOUKH U KPUTHUECKUE UHIEKCHI.

7. OCHOBBI TEOPUH MTPOTEKAHUS

ITopor mporekaHusi, THIOTE3a CKEWJIMHra U KPUTUYECKHE HHAECKChl. DpakTajbHas pa3sMEPHOCThb
knactepoB. llpeoOpasoBaHue peHOPMIPYMIIBI Ui OJHOMEPHOW 3ajadd W JJs  JIBYMEPHOM
TPEYTOJIIBHON PELIETKH.

8. Penopmrpynmna BunbcoHa 1 3SNICHUIIOH-pa3iokeHHE

Penopmrpynna B UMIyJIbCHOM MPOCTpaHcTBE I 3PPEKTUBHOTO MOIEBOTO ACHCTBUS. 3aBUCUMOCTD
OT pa3MEepHOCTH HpocTpaHCTBAa. ['ayccoBa HemoaBmkHas Touka. HerpuBuanbHas (pUKCHpOBaHHAS
ToYKa B pazmepHocTH d<4. BrruncieHne KpUTHYECKUX HHACKCOB B paMKaX £-Pa3ioyKeHHsI.

9. Ilepexon bepesunckoro-Kocrepnuna-Tayneca B AByMEPHBIX CHCTEMAX

HBymepHas XY-monenb. Koppensitop cinHOB B rayccoBoM npubmmkennd. Buxpu, B3aumoneiicraue
Buxpeil. Ilepexox bepesunckoro-Kocrepnuua-Tayneca. YpaBHeHus: penopmrpynnsl Koctepnwiia.
[loBenenue koppeIsIIMOHHON AMMHBI BOIMM3H Touky nepexoaa. bKT-nepexon B cBepXTeKyuel IieHKe
U B IByMEPHOM KpUCTAJLIE.

10. BBenenne B SLE

VYpaBHenue JIEBHepa, ero pemieHne B mpocTermmx cirydasx. CooTHOIEHHEe Mex Ty KoddduimeHTom
TupPy3un U (QpakTambHOW pPa3MEpPHOCTHIO KPUTHYECKHX KpHBBIX. [IpuiiokeHHe K Teopuu
MPOTEKAHMSI.

11. lunamuka cuctem BOIH3U TOUKH (Ha30BOTO MEepexoaa

Pemakcanusi K paBHOBECHIO B KpUTHUECKoW oOnactu. [nayOepoBckass AMHaMUKa W BpeMEHa
penakcauuu B oqfHOMEepHOU Mozenu M3unra.

12. Camooprann3oBaHHast KpUTUIHOCTD

Mopnens mnecyaHo TOpKM B OOHOM M JABYX u3MepeHusax. 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 nexiuoHHbIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

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

B npouecce camocTosATENbHOM PabOTHI 00YUaIONIUXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, Matlab u ap.

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

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATHA,
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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3yUCHHSI,;

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

— MOJITOTOBKY K BBITIOJTHEHUIO 3aJ]aHUi TIPOMEXYTOYHOH aTTeCcTallny.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL.

Baxno ,I[OGI/ITBCSI IOHHMMaHus U3y4daceMOro Marepunalid, a HC MEXaHHMYCCKOIo €ro 3alioMMHaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TCM, BOIIPOCOB, CJIICAYCT O6paH.[aTBC$I 3a KOHCYJIbTAUUAMHU K
IpernoaaBareiito.



Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad 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

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

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

YK-1.2  OcymecTBisieT TMOUCK 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/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccCHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

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

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/bTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3a]ad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHUS CAMOCTOSITENIbHO MJIM 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 PE3YyJbTATC HU3YUCHUA AUCHUIIIINHBI «CTaTucThKa W KHHETHKA KPpUTHYCCKUX SIBIICHUI 06yqa}0mnﬁc;1
JOJIKCH:

3HATb:

- OCHOBHBIE IPUMEpPHI (a30BbIX NEPEXOI0B B PASIUUHBIX 00IACTAX GU3UKH U CMEKHBIX TUCLIUILINH;
- OCHOBHBIE MOHSTHS JAHHOTO Kypca, TaKhe KakK MacIiiTaOHas MHBAPHAaHTHOCTh, YHHUBEPCAJIbHOCTH,
KPUTHYECKHE HHJIEKChI, INpeoOpa3oBaHHE PEHOPMAIM3ALMOHHON TPYHIbI, CaMOOpraHW30BaHHAS
KPUTHYHOCTB;
- TEOPETHYECKNE MOAEIH, HCIIOIb3yEeMBbIe ISl aHAJIN3a KPUTUYECKUX SBICHUH B (HHU3HKE;

YMeThb:

- 3¢)(eKTUBHO UCIOJIB30BaTh HA MPAKTHKE N3y4aeMble B Kypce IMOHITUS U MOJIEIIH;
- alcTparupoBaTbcs OT HECYNIECTBEHHBIX BIHMSHUI M BBIACIATH I[JIABHOE IIPH MOAETMPOBAHUU
peanbHbIX (GU3NUYECKUX CUTYalni;

BJIaJeTh:

- METO/IoNIOTHEH  BhIOOpa aJeKBAaTHBIX METOJOB HCCIeJOBaHMS (HAONIOACHUH, TEOPETUYECKUX U
AKCIIEPUMEHTAIILHBIX METOJIOB HCCIIEIOBAHUH );
- TEOPETHUYECKUM armapaTtoM QU3NKU KPUTHIECKHX SIBICHUH.

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

C IIETIbI0 KOHTPOJIS OCBOEHHUS OOydarolMMHCS y4eOHOro Marepuasia MpOBOAUTCS YCTHBIA ONpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

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

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

. Kputnueckas Touka, KOppensiiMoHHas JUIMHA, KPUTHYECKHE HHICKCHI.
. [TapameTp nopsiika, pynkunonan ['un3Oypra-Jlannay.

. Huzkonesxarye Bo30yXIeHUS, UX POJIb B Pa3pyLICHUH TOPSIKA.

. Tpancgep-marpuna B CIHHOBBIX MOJIEIISIX.

1

2

3

4

5. PeHopMrpyIiia B peajlbHOM IIPOCTPAHCTBE, ACLIUMALIUS.

6. OnHomepHas Mojeinb M3uHra, BoIYMCIEHUE CTaTCYMMBI.

7. Monenb [maybepa ai1st 3BONIOIMY U3UHTOBCKOM 1IEMOYKH.

8. dyansHocTh Kpamepca-Banse B iBymepHoit mogenu M3unra.

9. BricokoTeMIiepaTypHOe pa3ioKeHne B TEOPUHU (Pa30BBIX MEPEXOI0B.
1

0. SIBnenue nepkondauuu. beckoHeuHbIH Kinactep, MOpor NPOoTeKaHUS.

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Tloctpouth BBICOKOTEMIIEpATYpHOE pa3lOKeHHE [UIsi OJHOMEpHOoW wmoaenu W3uHra c
MIEPUOANYECKUMYU TPAHUYHBIMU YCIOBUAMM.

2. MeToaoM peHOpMIpYyIIbl HAUTH KOPPEIALMOHHYIO JUIMHY OJHOMEpHOW Moaenu M3uHra B npexpene
HU3KHUX TEMIIEPaTyp.

3. C noMOIbI0 PEHOPMIPYIIIBI OLIEHUTH [IOPOT IPOTEKAHUS JUIsl JBYMEPHOM KBapaTHON PEIIETKH.
4. I3y4uTh C MOMOIIBI0 PEHOPMIPYIIIBI KPUTUYECKOE MTOBEACHNE OIHOMEpHOI ["'ayccoBoit Mmoaenu.

5. Hcnone3ya ypaBHeHus peHopMrpynnsl Kocrepiuna HayTH KOPPENSLMOHHYHO [UIMHY AByMEpPHOH
XY-monenu BOnmu3u nepexona bepesunckoro-Kocrepnuna-Tayneca.




[Mpumep Ouiera Ha U PepeHITMPOBAHHOM 3a4ETE:

buner 1.
1. Teopus cpennero noinsi. Kpurudeckrie WHACKCH B TEOPUH CPETHETO OIS,
2. OnHomepHast MoJiesib M3uHTa, BBIYMCIICHHE CTATCYMMBI.

Kpurepun onennBanus
Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTY[IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HNPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 06amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOHW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmmuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJY4YECHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynosneTBopuTedabHO" (4 Oanna) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HMporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Oajuia) BBICTABISETCS CTYACHTY, [TOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynmpoBKax 0a30BBIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oama) BBICTABIISCTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB 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 MOHATUH IUCHUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpPeIeJsONINe MPoNeIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeaenuu ycTHoro auddepeHupoBaHHOro 3a4éra oodydatoniemycs npenoctasisercs 30 MUHYT
Ha 1noAroToBKy. Ompoc o0ydaromerocs 1o OujaeTy Ha YCTHOM 3auéTe He JOJDKEH HMPEeBBIIIATh OJHOIO
aACTPOHOMMYECKOTO Yaca.



