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AHHOTANMA

YTBepKaeHHEe, YTO NPOCTPAHCTBO BaKyyMOB CYNEPCTPYHBI COOTBETCTBYET HPOCTPAHCTBY pEUICHUU
10-mepHOH cymeprpaBUTallid BEPHO JIMIIb B MEPTYpOATUBHOM PEKUME, KOTIa MPUMEHUMBI CTaHJapTHEIC
TEXHUKH KBAaHTOBAHHUS JBYMEPHOW CHTrMa-mojelid. MHoOrme HaOMIONCHUS TIOKAa3bIBAIOT, YTO TOYKH,
cootBeTcTBytolHe 10-MEpPHBIM TOJEBBIM KOH(QUTYpPAIUSIM, SBISIOTCS CKOpee MCKIIIOYCHHUEM, 1 B OCHOBHOM
MPOCTPAHCTBO BaKyYMOB HACEJICHO PELICHUAMU ypaBHeHUM 11-MepHoil cyneprpaButauuu. [Ipu 3ToMm, pazmep
OMUHHA/IIATOTO HW3MEPEHHUS TMPOMOPIMOHANIEH CTPYHHOW KOHCTaHTE CBsA3H. [IpaBUIBHBIM ONHMCAHHEM
CTPYHHOU JMHAMHUKH B TaKOM HEMEPTypOATHBHOM PEXHUME SBISETCS TEOPHUS TPEXMEPHON CHUTMa-MOJIEIH,
Ha3bIBAEMOI OOBIYHO cymnepMeMOpaHoOW. BceienacTBue HenepTypOAaTHBHOCTH COOTBETCTBYIOIIAs TEOPHS,
HaspIBaeMasi M-Teopueii, OKa3bIBaeTCsl OYCHB CIIA00 U3YYCHHOM.

Kypc mocsieH M3yuyeHHIO HAOMIOCHUH, MO3BOJSIONIMX YTBEP)KAATh O CYyLIECTBOBaHMM M-Teopuu, ee
pasMepHBIX  penykuuid, cummeTpuid  U-qyanpHOCTM  TpeXMEpHOM  curMa-mojenun M 11-mepHoit
CyIeprpaBUTalllH, IMHAMUKHU cyniepmeMOpaH. B pamkax kypca OyayT o0cykaaTbcsi KOHKPETHBIC MOAEITH JUIs
neiictBusl cynepmeMmOpaH, mnpeoOpazoBanus U-IyadbHOCTH IOJIEH CyNeprpaBUTAMM U CYNEPTOKOB Ha
MOBEPXHOCTH MeMOpaHbl. ByyT n3ydeHbl cCXeMbl pa3MEpHBIX PEAYKILHUH B IPUCYTCTBUH (DJIAKCOB, B TOM YHCIIE
HEreoOMEeTPUUYECKUX, ONMCAHUE TAKUX PEAYKIUI B TEPMUHAX KATMOPOBAaHHBIX CYIIEPrpaBUTALIMIH.

1. leau u 3apauun

eap AUCUMNIIMHBI

CdhopmupoBare y oOyd4aromerocsi TNpeACTaBICHUE O HENepTypOaTUBHOW CTPYKType TeOpHUr
CYNEPCTPYH, CHMMETPUSX €€ MPOCTPAHCTBA BAKYyMOB OTHOCHUTEILHO IipeoOpa3oBanuii U-qyanbHOCTH,
HX CBS3b CO CBOMCTBAMU PELICHUN YPaBHEHUI OJMHHAILATUMEPHON CyIIeprpaBUTALIAH.

CdopmupoBarh MOHMMAaHHE NPUHLIUIOB ONHMCAHUS JAWHAMUKH PENSTHBUCTCKMX MeMOpaH ux
B3aMMOJICHCTBHS MKy OO0 U C CyneprpaBUTalMOHHBIMHA (DOHOBBIMH MOJISIMH.

W3yunth COBpEeMEHHBIC IMOAXOAbl K KOMIAKTU(UKAIMAM CyNeprpaBUTAllMM, OCHOBAaHHBIM Ha
TEOPETUKOTPYIIIIOBOM aHAJIN3€ BIOKEHWH TPYIIIBI M30METPUA KOMIAKTHOIO MPOCTPAHCTBA B TPYIIILY
U-nyanbHOCTH.

3agauu AU CHUILIHHBI

OOy4uTh TEXHHKaM pabOTHI C CyNEprpaBUTAMOHHBIMA TEOPUAMHU M MX PEIICHUSIMH, C Pa3InYHBIMU
TEOPHUSIMH TPEXMEPHOU CYIIEPCUMMETPUYHON CUIMa-MOAEIH U MOAEISIMU M5-0paHBbl.

Pa3Buth y oOyuaromerocsi yMeHue pemarb ypaBHeHH Ha ciiHOpbl KuynHra.

HayunTte omepupoBaTh MOHSATHSIMH, CBSI3aHHBIMH C Pa3MEPHOM pemyKIHeH CyneprpaBUTALMOHHBIX
TEOpHH, CTPOUTH ()EHOMEHOIOTUYECKNE MOJIEITH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBATEeIbHOCTh IIaroB,
OpeABUIS PE3yabTaT KaKA0rO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeIbHOCTH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U

ArrAnA~ARyv AA AATARIITATIAMT AT ATITIA TYA A ATTAT A




Cl11UCUVUUbI1 CC UUBC})JJJCHUIISUD&HYI}I Ha uLHUBC
CaMOOIIEHKH

VK-6.2 OueHuBaeT CBOIO JIESATEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBHITIONHEHUS JACATEILHOCTH C e

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbTaraMu
OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTallbHbIC

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHUKH B 001acTH cBOEH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3padaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHanmu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTY4YaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOJIY4YEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCIEIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




- OCHOBHBIE MTOJIOKEHUS U MOHATUS M-Teopun, 11-MepHOil cyneprpaButanuu, anredpy CyrnepToKOB JUIs
MeMOpaHbl;
- (hopMaIM3MBl ONMHKCAHUS TUHAMUKHA OOHOHM, ABYX M N cymepMeMOpaH, X B3aMMOIEHCTBHHA APYT C
JIPYTOM M C CyNeprpaBUTAllMOHHBIMU (POHOBBIMHU TIOJISIMH, CBSI3b C TpuajireOpamMu M HaMOy-JIHEBOM
MEXaHUKOI;
- TpuMepbl (EHOMEHOJOTMYECKHX NPWJIOKEHUH pa3BUTOro ¢opMannima; TPyHIbl CHMMETPHi
U-nyansHOCTH 11 M-T€opun Ha n-MEPHOM TOPE.

YMETB:
- TIOKa3bpIBaTh CHMMETPUYHOCTE M-teopuun u 1l-MepHONM cyneprpaBUTalid OTHOCHUTEIBHO
npeobpazoannii U-1yanbHOCTH;
- CTpOWTH NEHCTBHA IJsl ABYMEPHOW M MATUMEPHOU cynepmeMmOpaH, B ToMm uucie nedcteus BLG u
ABJIM.

BJIAJIETh:
- METOAAMH aHAJIN3a Pa3MEPHBIX PELyKIHI CyleprpaBUTaluy, OCHOBAHHBIMU Ha (JOpMaIn3Me TeH30pa
HOTPY>KEHUS;
- METOAAMU aHalIu3a HeMePTypOaTUBHBIX OOBEKTOB TEOPHU CTPYH, B TOM YHCIIE, SK30THUECKUX OpaH.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [IaTp TEopuil CymepcTpyH, IyalbHOCTH 3 3 3
MEXIY HUMHU
Cynepanrebpa M-teopun, BIIC
2 cocroanusi, BIIC pemenus 11-mepHoit 3 3 3
CyHeprpaBuTannu
U-gyanbHOCTh ~ anreOpbl  CYNEPTOKOB
MeMOpaH®hl, CUMMETPHUH u
3 npeobpazosanuss  BIIC  cocrosawmid, 3 3 3
WHTENpeTaIus npeobpa3oBaHuit
KOHCTaHTBI CBSI3U
4 p-OpanHnas WHTEpIpeTaus BIIC 3 3 3
COCTOSTHMI
5 M2-6panbl u Teopus Yepna-CaiimoHca ¢ 3 3 3
16 cynepzapsimamu, BLG
6 M2-6pansl u Teopus Yepna-Caiimonca c 3 3 3
12 cynepzapsgamu, ABIM
M5-6pansl, JeiicTBre
7 [Nactu-Copokuna-ToHnHa, peaykuus K 3 3 3
TEOPHUHU CTPYH
] [Ipobnema  kBaHTOBaHUS  MEMOpaHHI, 3 3 3
HECTaOMIILHOCTD, MAaTPUYHAS MOJIEITh
9 Pasmepnas peayKIus 11-mepHoIif 3 3 3
cyneprpaBuranuu, U-1yaabHOCTb
10 |Popmann3m TeH30pa NOTPYKEHUS 3 3 3
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. I1a1p Teopuii cynepcTpyH, IyadTbHOCTH MEXIY HUMU

Cynepctpyna tumna I, IIA, IIB, rereporuueckue cynepcrpynsl ¢ rpynnamu ESXE8, SO(32), ciekrp
B030yxxaenuit; T-nyanpHOoCTh Mexay Teopusimu tuma I1A u 1IB; S-nyansHOCTH TeOpuu Tina I1B.

2. Cynepanredpa M-teopun, BIIC coctosiaus, BIIC pemenus 11-mepHO# cyneprpaBuTanuu

Cynepanrebpa B pasmepHoctd 11, ee mpencraBienus; koporkue Myistuiuietsl 1 BIIC coctosams,
pemenus 11-mepHO# cyneprpaBuTaiy.

3. U-ayasibHOCTh anreOphl CyNepTOKOB MeMOpaHbl, cHMMETpUH U npeodpazoBanus BIIC cocrosiHui,
MHTENpEeTaNus PeoOpa3oBaHUi KOHCTAHTHI CBSI3U

Cummetpun BIIC coctostmii 11-mepHoii cynepanredpsl, npeobasoBanust T-, S- nu U-gyanbHOCTH;
anreOpa CynepTOKOB MeMOpaHbl, B3aUMOICHCTBYIOIIEH C KaJMOPOBOUHBIM IOTEHLIHAIOM,
LEHTPAJIbHbIC 3aps/Ibl.

4. p-6pannas unteprperaiust BIIC cocrosHuit

Pacumpenne Habopa mneHTpanbHBIX 3apsnaoB B D=10 IIA/B cynepcummerpun. Crapoe u HOBOE
cKkaHupoBaHue OpaH. PemieHus cyneprpaBuTanny B BUIE SKCTPEMaJIbHBIX OpaH.

5. M2-6pauns! u Teopust UepHa-Caiimonca ¢ 16 cynepsapsinamu, BLG

HeiictBue nByMepHO# curma mojenu barrepa-Jlambepra-I'ycraBccoHa; mpeaen HU3KHX SHEPTHIA;
ypaBHenue Hama u cnektp BIIC cocrosiHuii; 3-ckoOka Ha MeMmOpaHe; TEOpHUH C KaJIMOPOBOYHOM
CUMMETpHEH, 3a71aBaeMoil 3-anreOpoid.

6. M2-6pans! u Teopust UepHa-Caiimonca ¢ 12 cynep3apsaamu, ABJM

Heiicteue s N cymepmeMOpaH, HU3KOdHEpreTudeckoe mpuOnmxkenue, Tteopus ABJIM;
rosorpaduueckoe coorsercTBue, pemenne AdS4xS7 11-mMepHoil cyneprpaBuTaLuy.

7. M5-6pansl, neiictBue Ilactu-Copoxuna-ToHnHa, peyKIus K TEOPUN CTPYH

KanuOpoBouHslii moTeHuman 6-GpopMbl, MAarHUTHBIM MapTHEp [UIsl cynepMeMOpaHbl, MpodiaemM
caMOJyaJIbHbIX TEOpHUH B pa3MepHOCTH 6; Monens PST, manas Teopus cTpyH.

8. [Ipobiiema KBaHTOBaHHUS MEMOpaHbl, HECTAOMIBLHOCTh, MATPUYHAS MOJIEITh

KBanroBanue cynepmemOpanbl, CIEKTp BO30yXIeHHMH Ha ()OHE IJIOCKOM METPHKH, PP-BOJIHBI,
(GOHOBBIX (IIAKCOB; AMCKPETH3AIMsA CUCTEMBI, MAaTpUYHAs MOJENb, KBAaHTOBAHHE MaTPUYHON
MOJIEJIN; HECTAOMIIBHOM SHEPreTUUYECKOrO CIEKTPa.

9. Pa3mepHas pexykuus 11-mepHoii cyneprpasuranuy, U-1yanbHOCTb

Penykuust 11-MepHO# cyneprpaBUTaldd Ha N-MEPHBIA TOp, OOBEIWHEHHE MOJEH B MYJIBTUILICTHI
rpynns! U-1yaidbHOCTH; Ayaau3anus KaTHOPOBOYHBIX TOTCHIIUAIIOB.



10. ®opmanusmM TeH30pa MOTPYKEHHS

MakcumanbHble CylepcCUMMETpHYHbIE aedopMalii MakcUMalbHON d-MEepHOH cymeprpaBUTaLuy,
YCJIOBHSI CaMOCOINIACOBAHHOCTU HA TEH30p BIIOXKEHMs; PELICHUs YCIOBUM ISl caMOCOINIaCOBaHHOM
peaykuuu 11-mepHO# cyneprpaBuTanuy.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

YueOHast aymuTopus, 10CKa.
KomiiproTep A5 HCTI0/1b30BaHUsI HHTEPHET-PECYPCOB.
[IpoexTop sl AEMOHCTPALMKA WILTIOCTPALIMI U BU3yaJIbHOTO MaTepHarna.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. M.J. Duft, «The World in Eleven Dimensions Supergravity, supermembranes and M-theory» , ISBN
9780750306720
2. D.Z. Freedman, A. van Proeyen, «Supergravity», ISBN 978-0-521-19401-3,
3. LL. Buchbinder, S.M. Kuzenko «Ideas and methods of supersymmetry and supergravity», ISBN
0-7503-0506-1,
4. T. Ortin «Gravity and strings» ISBN 978-0-521-76813-9.
5. C. Johnson, «D-branes», ISBN 9780521030052

JlononHuTenbHAs TUTEpaTypa
1. G. Dall'Agata, M. Zagermann «Supergravity (lecture notes)»,
2. B. de Wit «Supergravity (lectures)»
3. C. M. Hull, P. K.~Townsend, *"Unity of superstring dualities," Nucl. Phys. B438 (1995), 109-137
4. N.A. Obers, B. Pioline, «U duality and M theory»,Phys. Rept. 318 (1999), 113-225

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://www.arxiv.org — ApXuB 3JI€KTPOHHBIX TPEIPUHTOB

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha eKIMOHHBIX 3aHATHSIX HCIIONB3YOTCS MYTBTUMEIUIHBIC TEXHOIOTHH, BKITIOYAs ICMOHCTPALIHIO
MpEe3EHTALUN.

J11ist ipoBeieH s TUCTAHIIMOHHBIX 3aHATHH (TP HEOOXOMMOCTH) U KOHCYJBTAIIUHN HCIIONb3YIOTCS
zoom, Google meet.

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

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJIEHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;



— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHUs MaTepUaIoM CIY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



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
kageapa TeOpeTHUECKON U MaTeMaTHUeCKON (PU3NKU
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3zpaGoTunk: 9.T. Mycaes, phd (x.¢h.-M.H.)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

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

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

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

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3yabTaraMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHON JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 Umeet npeacrapieHUe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

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

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

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB




IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4uy, B ToM uncie paspadareiBath 1 |[IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U IIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3areim OleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydenus quciuiuivHabel « Beenenue B M-teopuro» 00ydaronuiics: JOIKEH:

3HATh:
- OCHOBHBbIE MOJIOKEHUS M OHATHA M-Teopun, 11-MepHOI cyneprpaBUTaiuy, anredpy cyrnepTokoB IJist
MeMOpaHbl;
- (hopMaIM3MBl OMKCAHUS TUHAMUKH OAHOH, ABYX M N cymepMeMOpaH, WX B3aWMOJIEHCTBHHA JAPYT C
JOPYyroM M C CyNeprpaBUTAlMOHHBIMU (DOHOBBIMU MOJSIMH, CBSI3b C TpuaireOpamu W HamOy-JIMEBOM
MEXaHHUKOM;
- mpuMepbl (PEHOMEHOJOTHYECKUX MPWIOKEHUH pa3BUTOro (QopManu3ma; TpyNIbl CHMMETPUN
U-pyansHocTH 1511 M-Teopuu Ha n-MEPHOM TOPE.

YMeThb:
- IOKa3blBaTh CUMMETpUYHOCTh M-Teopunm u 1l-MepHON cyneprpaBUTallMd OTHOCHUTEIBHO
npeobpazosanuii U-1yanbHOCTH;
- CTpOWTH JICHCTBHS JJISl ABYMEPHOW U MATUMEPHOW cynepmeMmOpaH, B ToM uucie jaedctBus BLG u
ABJM.

BJIaJeTh:

- METOJIaMH aHaJIM3a Pa3MEPHBIX PeIyKINH CyneprpaBUTallui, OCHOBAHHBIMH Ha (OopMasIn3Me TEH30pa
MIOTPYXKEHMUS;
- METOJJaMH aHaAJIN3a HeNepTYpOaTUBHBIX OOBEKTOB TEOPUU CTPYH, B TOM YHCIIE, SK30THUECKUX OpaH.

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

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Ipumepsl BorpocoB u 3a1a4 111 U GepeHIMPOBAaHHOTO 3a4eTa

BriBectn ypaBuenne Hama u3 cynepanre6psl B pazmepHoctu D=11
HeiictBue BLG. [loka3zark, 4TO OHO ONUCHIBAET JBE CyIIEPMEMOpPaHBI
KBanpaTnuHble yCIOBHA HA TEH30P BIOKECHHUS.

KBantoBanue meMOpaHbl Ha POHE PP-BOJTHBI

wkwbh -

[Tokazarp, uro neiicTBue ans M2-OpaHbl Ipu ABOMHON pa3MEpHOI penyKIIUH CBOIUTCS K ACHCTBUIO
17151 pyHIaMEHTaIbHOM CTPYHBI

6. Tlokazath, 4TO reTepoTHIEcKas CTpyHa B3aUMOJIeHcTBYyeT ¢ moyieM Kanba-Pamona HeMHMHUMAaNBHO
7. Jyanuzanuel cKaJspHBIX MOJIEH HA MUPOBOM JIMCTE TIOKA3aTh, YTO JicicTBHE aisi M2-0OpaHbl mpu
pa3MepHOH peayKIMKA BOCIPOU3BOAMT AercTBUE st D2-0paHsi.

8. HaiitTu KOMIIOHEHTY TeH30pa BIOXEHHS M1 MakcuMmaneHod D=7 cyneprpaBuranuu,
COOTBETCTBYIOLIETO TIOTOKY TEH30pa HampsskeHHOCTH 4-gopmbl. IIpokoMMeHTHpOBaTh CBs3b C
pemenuem dpoitnna-PyouHa.




9. Haiitn HyneBble MoOAbl pemieHuil ans M2, M5 Opan. Haiitu, kakuM MyIbTHIUIETaM OHH
COOTBETCTBYIOT.

10. Crapoe 1 HOBOE CKaHUPOBaHHE OpaH.
[Tpumeps! OuIETOB:

burer 1.

1. Haiftu HyneBble MOABl pemieHud s M2, M5 Opan. HaiiTu, KakuMm MyJIbTHIIETaM OHHU
COOTBETCTBYIOT.

2. Crapoe 1 HOBO€ CKaHMpOBaHUe OpaH.

buner 2.
1. KBanmparuyHbie yclOBUS HA TEH30P BIOXKEHUS.
2. KBanToBanune MeMOpaHbl Ha (hOHE PP-BOITHBI

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHWS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoo 6 6ajoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH MOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBIETBOPUTENIBHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 Oainm - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKAX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

CryneHTy naeTcs 1Ba TEOPETHUECKHUX BOIIPOCA U OJIHA 3a/1a4a.

[Ipu npoBeaenuu 3auéra oOydaromemycs npegocrasisiercs 30 MUHYT Ha TIOATOTOBKY.
Omnpoc obyuaronierocs He TOJHKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



