degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: @du3KKa HOBBIX CBEPXIIPOBOAHUKOB U (DYHKIIMOHAIBHBIX KBAHTOBBIX MaT€pHaIOB
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKA U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1
[Iporpammy cocraBuin:

A.Jl. 3anKuH, aCCUCTEHT
A.T". CemeHOB, KaH]l. pU3.-MaT. HAyK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapbl PU3UKK ¥ TEXHOJIOTHH HAHOCTPYKTYp 24.05.2022



AHHOTANMA

JlaHHBI Kypc HampaBieH Ha u3yueHue (yHIaMEHTaJbHBIX 3HaHWKA B oOmactu ¢usndeckux 3¢dexros,
HaOJIIOIAIOIMXCS] B COBPEMEHHBIX KBAHTOBBIX MaTe€pHaax.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoeHne cTyaeHTaMH

(dyHIaMEeHTaTbHBIX

3HaHWH B oOmactu  ¢usndeckux 3ddekros,

Ha6J'IIOI[aIOH_II/IXC$I B COBPCMCHHBIX KBAHTOBLIX Marcpuaax.

33]13‘[1/[ JAUCHUIIINHBI

» dopmupoBaHue 0a30BBIX 3HAHWU B O0ONACTH KBAHTOBOW (M3UKK HETPUBHAIBHBIX CHUCTEM Kak
JTMCUUILIMHBL, UHTETPUPYIOMEH OOIE(PU3MUSCKYI0 B OOIIETEOPETUICCKYIO MOATOTOBKY (H3HKOB U
obecrieunBaoeil TEXHOJIOIHYECKUE OCHOBBI COBPEMEHHBIX HMHHOBAIIMOHHBIX cep AesTeNbHOCTH;

* IpuoOpeTeHne MOHUMAHUS KITIOYEBBIX (PU3MYECKUX SKCIEPHUMEHTOB M TEOPETHUYECKUX PEe3yNbTaToB,
JIeXKAIX B OCHOBE IPOSIBIEHMSI TONOJIOTMYECKUX CBOMCTB B KBAHTOBBIX CUCTEMAX;

* (opMupoBaHre MOAXOAOB K BBHIMOJHEHUIO CTYACHTAMH MWCCIIEJOBaHUI B 007acTH CBOWCTB
COBPEMEHHBIX TOIOJIOTHYECKH HETPUBUAIBHBIX CBEPXIIPOBOISIIMX CHUCTEM B PaMKax BbIITYCKHBIX
pabor Ha cTemeHb Marucrpa, (QopMupoBaHHEe Oa30BbIX 3HAHMH W YMEHHMHA sl AalbHEHIINX
UCCIIEJOBAaHUN B paMKaX BBIITYCKHbBIX KBAJIM(HUKALMOHHBIX PaOOT.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATIBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrocobGeH HCMOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATEeNhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

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

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
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
METO/bl TNPU PEIICHUN HOBBIX 3a]ad, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4y, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS




[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON

MCCIIeI0BAaTh MaTeMaTHYCCKHE MOJICIIN HAyyHON 3ajaye M HHTEPIPETUPOBATH  IMOJYYCHHBIC
M3yYaeMbIX SBJICHHUH U MPOILIECCOB, CHCTEMHO  |pEe3yJIbTaThl

aHaJM3UPOBATh HAYYHBIC MIPOOJIEMBI, IOTyYaTh

HOBBIC HAYYHBIC PE3YyIbTATHI

[K-3 Cnocoben nmpodeccuonanbuo padorars ¢ |[IK-3.1 [lonumMaer mnpuHOUIBL pabOThl HCHOIB3YEMOTO

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

000pynoBaHUs (cienmanu3upOBaHHBIX
MIPUKJIAJAHBIX TPOTPAMM)

IIaKCTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

1. CoBpemMeHnHbIe TPoOIIeMbl (PU3UKH KOHICHCHUPOBAHHOTO COCTOSTHHUSL.

2. Hoseiimuie OTKpBITHS B QU3UKE, B T.4. B KBAHTOBOW (PM3UKE TBEPJIOTO Tela.

3. O B3auMOCBA3sX U (PyHIaMEHTAIBHOM €IUHCTBE ECTECTBEHHBIX HAYK.

4. Teopernueckue Mozaenu (PyHAAMEHTAIbHBIX MPOLECCOB U SBICHUN B (PU3MKE KOHACHCHPOBAHHOTO

COCTOsSAHHUA.

5. IIpyHIMIIBI CHMMETPHUH U 3aKOHBI COXPAHECHUS.
6. OCHOBHBIC IPUHIUIIBI (PyHKIIMOHUPOBAHUS yCTPOHCTB HAHOIEKTPOHUKH ¥ CIUHTPOHHKH.
7. Hayunble 3amayu, Haj KOTOPBIMH Pa0OTAIOT B JA0OpaTOpHsiX - MapTHEpax o0pa3oBaTEIbHOM

MPOrpamMMBl.

8. TexHuky 0e30MaCHOCTH U MpaBUiIa pabOThl B HU3KOTEMIIEPATYPHBIX (PU3NUECKUX IKCIEPUMEHTaX U
B OKCTIIEPUMEHTAX C CHJIbHBIMA MarHUTHBIMH TIOJISIMU.

YMETB:

1. 3(1)(1)6KTI/IBHO HCTIOJIb30BATh HA MPAKTUKE TCOPCTUYCCKUC 3HAHUSA: TIOHATUSA, PCIYJIbTAThl, TUIIOTC3hI,

3aKOHBI,

2. llpeacraBuTh MaHOpaMy YHHBEPCAIbHBIX METOJOB M 3aKOHOB COBPEMEHHOM KBAHTOBOM (hH3HMKH
COBPEMEHHBIX CBEPXIIPOBOASALINX M TONOJOTMYECKH HETPUBUAIbHBIX CUCTEM
3. AOcCTparupoBarhCsi OT HECYLIECTBEHHBIX ()aKTOPOB MPH MOACIHUPOBAHUU PEabHBIX (PU3NUECKHX

MIPOLIECCOB U SIBJICHUIA;

4. I[eHaTL YHCJIICHHBIC OLICHKHU maciiTaba OXKHAACMbIX 3(1)(1)CKTOB;
5. HHaHI/IPOBaTB ONITUMAJIBHOC INPOBCACHUEC OKCIICPUMCHTOB [JIs1 PCHICHHS ITOCTABJICHHBIX 3a1a4.

BJIAJIETD:

1. TeopeTHdyecKMMH OCHOBAaMH 3KCIIEPHUMEHTAIBHBIX METOJIOB TPOBEJCHHS HM3MEpPeHHH B 00nacTu
KBaHTOBOH ()M3MKH COBPEMEHHBIX CBEPXIPOBOAALIMX MU TOMOJOTWYCCKH HETPUBUAIBHBIX CHUCTEM C
HCITIOJIb30BaHNEM TPAHCIIOPTHBIX, TYHHEIbHBIX, TEPMOAMHAMHYECKIX U PE30HAHCHBIX METOJIOB.

2. Uudopmanueii 0 COBpeMEHHOM COCTOSIHUM HCCIICAOBAHUM B 0OJIACTH KBaHTOBOH (pU3MKH TBEPAOTO

Tena.
3. TeopernueckumMu  MOIECIIMU
KOHJICHCUPOBAHHOTO COCTOSIHUSI.

(dyHIaMEeHTaIbHBIX

MPOIIECCOB W  SBICHWA B  (uU3UKe

4. MCTO,I[HMI/I aHaJIi3a 1 O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
1 TpaguioHHas CBEpXNpPOBOAUMOCTD 2 1




) AHoOManbHas ~ CBEPXIIPOBOJUMOCTh B ) |
HOBBIX CBEPXITPOBOSILUX CUCTEMAX

3 Konogsckas 0COOCHHOCTD u ) 1
bpuaeneBckre OCIUUIALIN
bazoBbie MOJEIIN B TEOpUU

4 CUJIbHO-KOPPEJIMPOBAHHBIX 2 1
dbepMu-crucrem

5 CBepXITpoOBOAUMOCTh B KOOPAHUHATHOM U ) 1
HUMILYJIbCHOM IIPOCTPAHCTBE

6 KBanToBbIE KpHCTAIIBI 2 1

7 Pa3zpgenenne cnmHa W 3apsma B ) |
OJHOMEPHBIX M JIECTHUYHBIX CUCTEMaX

] CrmHOBBIE  TOJSIPOHBI U (QeppoHBI ) 1
Haraesa, Motra, Kacyn

9 HanocsepxnpoBoaumocTs | 2 1

10  |HamocsepxmpoBoaumocTts 1 4 2

1 Ponp  dmykTyanuii B HHU3KOpa3MEpHBIX 4 )
CBEPXIPOBOIHUKAX

12 Onykryanuu Bomu3u Tc 4 2

Hroro yacos 30 15

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. TpanuuuoHHas CBEpXIIPOBOIUMOCTh

Teopus BKIII cna6oii cBs3m.

OneKTpOoH-(OHOHHOE U AIEKTPOH-IIEKTPOHHOE B3anMoelicTBrue. TonmmauéBckuii norapudm. Teopus
CUJIBHOH CBSI3H.

2. AHOMaIbHas CBEPXIPOBOAUMOCTb B HOBBIX CBEPXIIPOBOASIIUX CUCTEMAX

Paznuunbple THOIBI mapaMeTpa TOPSAKa M CBEPXIPOBOISILEIO CHApUBaHUs. S-CIapUBaHUE B
TPAaJULMOHHBIX CBEPXIPOBOIHUKAX,p-CIIApUBaHNE B CBepXTeKyunx A u B ¢aszax He-3 u
Tsxéno-pepmMuonnbix coeaunenusix UBe-13 ,d-cnapuBanue B cBepxmpoBogsamux BTCII-kynparax,
f-cnapuBanue B wuieanu3upoBaHHOM TrpadeHe. bumnporoHHOe M OMHEHTPOHHOE ClAapUBAaHUE B
HEUTPOHHBIX 3BE37aX. OJIEKTPOHHAs TEIUIOEMKOCTh TPH HHU3KUX TeMIeparypax W HyJId
CBEPXIIPOBOASAIICH 1LIEIIN.

3. KoHoBckast 0COOCHHOCTD U (YPHUJIEIIEBCKUE OCIMIIISAIUH

Mexanu3m Kona-JlaTTunxepa B CBEpXIPOBOAAIIMX CHUCTEMaX MaJIOM IUIOTHOCTH C OTTaJIKUBaHUEM.
@depMHOHHasE ~ CBEPXTEKy4ecTb B  pa30aJlaHCHPOBAHHBIX  KBaHTOBBIX  (depMu-razax H
CIUH-TIOJSIpHU30BaHHbIX pacTBopax He-3 B He-4. Pe3zkoe moBbilieHHE KPUTHUECKOH TeMIEpaTyphl
p-ciapuBaHUs B MAarHUTHOM I10JI€ U B IBYX30HHON CUTyalllH.

4. ba3oBble MOJENI B TEOPUH CHIILHO-KOPPEINPOBAHHBIX (hepMHU-CHCTEM

Mognenu ¢ oOTTalKMBaHMEM Ha y3ie. Monenu ¢ BaH-IEp-BaalbCOBCKMM B3aWMOJACHCTBHEM.
CBepXxIpoBOOMMOCTs B Mozaenn Xad0apaa ¢ orrajikuBaHueM U B t-J momenu. Konpo-cuHrieTsl u
cuHmeThl 3anra-Paiica. OOMeHHBIH (CTUHOBBIIN) MEXaHU3M CBEPXITPOBOMMOCTH.




5. CBepXIIpOBOAUMOCTb B KOOPIMHATHOM U UMITYJIbCHOM IIPOCTPAHCTBE

[IpoTsx€HHBIE U JTOKAJIBHBIE Hapbl. bo3e-3MHIITEHHOBCKAsI KOHACHCALM JIOKAJIbHbIX 11ap. Moaens

Xab606apna ¢ npursxkenneM. BCS-BEC kpoccoBep Mexay NpoTsSHKEHHBIMU | JIOKAIBHBIMH TIapaMH B
KBaHTOBBIX ra3ax M BBICOKOTEMIIEPATYPHBIX cBepxnpoBoaHukax. Teopuss depmu-0603e cmecu miis
OTMCAHUS CBEPXIPOBOMANINX OKCHJOB BHUCMyTa W TuapuioB meramios (H2S, H3S, LaH10) mox
BBICOKHM JaBJICHHEM. PeKOpAHO-BBICOKHE KPUTHUECKUE TEMIIEPATYPHI.

6. KBaHTOBBIE KpHCTAIIBI

[Tapametprr kBanToBOoCTH e Bypa u kBanTOBOro iasnenus Jlunaemana. Meraminyeckuili BOIOpo/.
[Mnanapable U HUTEBHIHBIC (Pa3bl. AHAJIOTUM C BUXPEBBIMH U CIOUCTBIMH CTpyKTypamu. CMmech
003e-KOH/ICHCATOB JIOKAJLHBIX U MPOTSHKEHHBIX Tap. Bo3MOXKHAs CBEPXIPOBOIUMOCTH B PEKUME
BCS-BEC kpoccoepa u paccioenue Ha (asbl B rpadene.

7. Paznenenue crivHa U 3apgaaa B OJHOMEPHBIX U JICCTHUYHBIX CUCTEMAX

CrnuHoHbl M Xo0JO0HBI. KoH(aliHMEHT cnuHa M 3apsAa B ABYMEPHBIX M TPEXMEPHBIX CHCTEMaXx.
MarnutHas ctpyHa bynaesckoro, Haraesa, Xomckoro, bpnHkmana, Paiica npu ABM>KEHUU JIBIPKU IO
aHTU(EeppOMarHuTHOMY  (oHy  JIOKanbHbIX  cnuHOB.  CrapuBaHme  JByX  CTpyH B
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKAX.

8. CnuHoBbIe NOJsIPOHBI U (pepponsl Haraesa, Motra, Kacyn

SIBNEeHME KOJIOCCAJIBHOTO OTPULATENIBHOTO MarHeroconpotusieHus. @dusnueckue cBOWCTBA U
HaHO-pa3MEpHOE PACCIIOCHUE Ha (pa3bl B MAaHTAHUTAX M APYTMX MAarHUTHBIX OKCHIaxX. TyHHEIbHBIN
TPaAHCIIOPT B MAHTAHUTAX B PEKUME KyJTOHOBCKOH Onokabl. @usmka crpaiinoB B BTCII cuctemax.

9. HanocsepxmpoBoaumocTs |

Makpockonnueckre KBaHTOBBIE SIBICHHS B JUKO3€()COHOBCKUX CTPYKTYpax CBEPXMAJIbIX pa3MepOB.

OOcyxpaercs  o0mas KapTHHa  MaKPOCKOIMYECKOTO  KBAaHTOBO-KOTE€PEHTHOTO  IMOBEACHUS
CBEpPXIIPOBOMAIINX HAHOKOHTAKTOB. JlaeTcsi TMpeacTaBiIeHHE O MAaKpOCKONNYECKOM KBaHTOBOM
TYHHEJMPOBAaHNH, MAKPOCKOIIMYECKOH KBAHTOBOW KOT€PEHTHOCTH, a TaKXkKe 3apsIoBbIX 3(dexrax B
TK03e(DCOHOBCKHX CITA0BIX CBSI3sIX. BBOMUTCS MOHATHE CBEPXIPOBOIAILETO KyOHTa.

10. HanocBepxnpoBogumMocTs 11

CaepxmpoBogsiuunii 3pdexr yeTHoCTH.

Haercs oOmias KapTHHa BIMSHUS YETHOCTH YHCIA 3JIEKTPOHOB Ha CBEPXIIPOBOJSIIME CBOWCTBA
METAJUINYECKUX HAaHOTPaHYJl 1 HAaHOKOJIEII.

OOcyxaaroTcsi KpUTEPUHU CYIIECTBOBAHMS CBEPXIPOBOISIIIETO COCTOSHHUS B CHCTEMaxX CBEPXMAJIbIX
pa3MepoB.

11. Ponb daykryanuii B HU3KOpa3MEPHBIX CBEPXIPOBOIHUKAX

Imankue ¢uykryanuu MoAynss W ¢as3sl mapamerpa mnopsjaka. Tomomormdeckue QIIyKTyallud W
MpocKasb3biBaHus Ga3bl. Biusaue Gnykryannii Ha HaOIr0]acMble BETHYHHBIL.

12. ®nykryanuu Bonmmu3u Te

ComnporuBieHne W JpOOOBOM IIlyM 3a CYET MpOCKalb3biBaHWW (a3bl. TeopeTHdecKue OIECHKU
HaOmogaeMbIx 3 dexToB.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KommnsroTep, mpoektop, A0CKa.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

DJNEKTPOHHBIE PECYPCHI, BKIIFOUas A0cTyn K 6a3am nanabix WOS, SCOPUS, E-library.
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HAyYHO-TEXHUYECKHE XKypHaIbL: http://scitation.aip.org/, http://www.sciencemag.org/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOHIPOCHI, MNPCAHA3HAYCHHBIX IJIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— peleHue 3aad, MpeAaraéMpIX CTyIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalru.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JUCITUILIUHEL.

BaxHo 10OWTHCS MMOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUS OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.



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 QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP
Kypc: 1
kBaTuuKkanus: MarucTp

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

PaspaGorunkm:

A.Jl. 3anKHH, aCCUCTEHT
A.T". CemeHOB, KaH]l. pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMU4YeCcKoll W Mpo(decCHOHATBHON IesITeTbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamuM3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peneHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]ay, PUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKNUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00TIacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus: AuciuIuiHbl «Dusnka
MaTepuasioB» 00yJarOLIHICs TOIKEeH:

3HATb:

HOBBIX CBCPXIPOBOIHUKOB U (I)YHKLII/IOHaJ'IBHBIX KBAaHTOBBIX




1. CoBpemeHnHbIe TpoOIIeMbl (PU3UKH KOHIECHCHUPOBAHHOTO COCTOSTHHUSL.
2. Hoseiimuie OTKpbITHS B QU3UKE, B T.4. B KBAHTOBOW (PM3UKE TBEPJOTO Tela.
3. O B3auMOCBA3sX U PyHIaMEHTAIFHOM €IUHCTBE ECTECTBEHHBIX HAYK.
4. Teopernueckue Mozaenu (PyHAAMEHTAIbHBIX MPOLECCOB U SBICHUN B (PM3MKE KOHACHCHPOBAHHOTO
COCTOSHUS.
5. IIpyHIMIIBI CHMMETPHUU U 3aKOHBI COXPAHECHUSL.
6. OCHOBHBIC IPUHIUIIB! (PYHKIUOHUPOBAHHSI YCTPOMCTB HAHOAIEKTPOHUKH M CHIUHTPOHHUKH.
7. Hayunwle 3amayu, Haj KOTOPBIMH Pa0OTAIOT B JA0OpaTOpHsX - MapTHEpax o0pa3oBaTEIbHOM
MPOrpamMMmBl.
8. TexHuky 0e30MaCHOCTH U MpaBuiIa pabOThl B HU3KOTEMIIEPATYPHBIX (PU3NUECKUX IKCIEPUMEHTaX U
B OKCTIIEPUMEHTAX C CHJIbHBIMA MarHUTHBIMH TIOJISIMU.
yMeTh:
1. D¢ deKTHBHO UCIIOIB30BATH HA MPAKTHKE TEOPETUUECKHUE 3HAHMS: TIOHSATHS, PE3yJabTaThl, THIIOTE3HI,
3aKOHBI;
2. llpeacraBuTh MaHOpaMy YHHBEPCAIbHBIX METOJOB M 3aKOHOB COBPEMEHHOM KBAHTOBOW (pHU3HMKH
COBPEMEHHBIX CBEPXIIPOBOASALINX U TONOJIOTMYECKH HETPUBUAIbHBIX CUCTEM
3. AOcTparupoBarhCsi OT HECYLIECTBEHHBIX ()aKTOPOB NMPH MOAEITHPOBAHUU PEabHBIX (PU3NUECKUX
MPOLIECCOB U SIBJIICHUI;
4. lenarb YHCICHHBIE OLICHKH MaciiTada okuaaeMbix 3¢ exros;
5. IlanupoBarh ONTUMAIBHOE [IPOBEIECHUE SKCIIEPUMEHTOB JUJIsl PEILIEHUs I0CTaBJICHHBIX 3a1au.
BJIaJeTh:

1. TeopeTHdecKMMH OCHOBAaMH 3KCIIEPHUMEHTAIBHBIX METOJIOB TIPOBEJCHHS HM3MEpPEHHH B 00nacTu
KBaHTOBOH ()M3MKH COBPEMEHHBIX CBEPXIPOBOAALIMX MU TOMOJOTWYCCKH HETPUBUAIBHBIX CHUCTEM C
WCIIOJIb30BaHNEM TPAHCIIOPTHBIX, TYHHEIBHBIX, TEPMOAMHAMHYECKIX U PE30HAHCHBIX METOJIOB.

2. NUudopmanueii 0 COBpeMEHHOM COCTOSIHUM HCCJICAOBAHUM B OOJIACTH KBaHTOBOH (pU3MKH TBEpAOTO
Tena.

3. Teopernyeckumu MoaensiMd  (yHOAMEHTAJbHBIX TPOLIECCOB W  SIBIEHUMHA B  (Qu3HKe
KOHJIGHCHPOBAHHOTO COCTOSTHHUS.

4. Meronamu aHanu3a U 00padOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepurajia npoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

. UTo Takoe MakpOCKOMMYECKOEe KBAHTOBOE TYHHEIUPOBAaHUE?

. Onmcare npuHIMI PabOTHI CBEPXIPOBOASILIETO KyOuTa.

. Uto Takoe cBepXnpoBoIsIMiA 3PPEKT Y4eTHOCTH?

. Kak Bimsier 3pexr yeTHOCTH Ha HE3aTyXaroIKe TOKH B CBEPXITPOBOISIINX HAHOKOJIbIAaX ?

. KonoBsckast ocoGeHHOCTh 1 (hpHIEIEeBCKHE OCIMIUIALINY.

. Mexannsm Kona-JlarTumxepa B CBEpXIPOBOASIIUX CUCTEMAX MAJIOH MJIOTHOCTH C OTTAJIKUBAaHUEM.
. Monenu ¢ BaH-Aep-BaabCOBCKUM B3aUMOJICHCTBHEM.

. CBepXIpoBOAMMOCTh B MOzeH Xab0apaa ¢ OTTalKUBaHUEM U B t-J Mogenu.
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. Mogens Xa66apna ¢ nputsbkenrneMm. BCS-BEC kpoccoBep Mexay NpOTSHKEHHBIMH U JIOKAIbHBIMH
napamMy B KBaHTOBBIX Ia3axX M BEICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKAX.

10. PexopHO-BBICOKHE KPUTHYECKUE TEMIIEPATYPhI.

11. Merammyeckuii Bonopon. [Imanapabie 1 HUTEBHIHBIE (a3bl.

12. BosmoxHast cBepxnpoBoauMocTh B pexrnme BCS-BEC kpoccoBepa m paccioeHne Ha (asbl B
rpadene.

13. KondaitHMeHT criuHa 1 3apsiia B IByMEPHBIX U TPEXMEPHBIX CUCTEMAX.

14. MaruutHas crpyHa bynmaesckoro, Haraesa, XoMmckoro, bpuakmana, Paiica npu nBUKEHUM IBIPKH
M0 aHTHU(PEPPOMArHUTHOMY (OHY JIOKAITBLHBIX CITUHOB.

15. CnunoBbIe TIONsiponb! 1 ¢epponbl Haraesa, Morra, Kacyn.
16. SIBieHue KOIOCCATBHOIO OTPULATEIBHOTO MarHETOCOIIPOTHUBIICHUS.



17. TyHHeNnbHBIN TPAHCTIOPT B MAHTAHUTAX B PEKUME KYJIIOHOBCKON OJIOKaIbI.
18. ®usuka crpaiinoB B BTCII cucremax.
19. Ponb pnykTyanuii B HU3KOpa3MEPHBIX CBEPXIPOBOJTHUKAX.

[Tpumep Ouitera.

bunera 1.

1. Onrcars NMPUHIHKIT PA0OTHI CBEPXIPOBOJISIIETO KyOUTa.
2. ®usuka crpaiinos B BTCII cucremax.

Kpurepun onennBanus
Kpurepun onennBanus

Onenka ommyHO 10 OamioB - BBICTaBISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHAMN.

Ouenka omM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IIPaBHIbHOE 00OCHOBaHHE
NPUHSATHIX PEIICHUH.

Oumenka omMYHO 8§ OamwIoB - BBICTABISCTCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HaHMs y4eOHOH MPOrpaMMbl JUCLUUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEIICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHATHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka XopoIo 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NpPUMEHSITh IOJy4eHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOCHOBBIBAET MOJYYCHHBIE PE3YIIBTATHI.

Ouenka xopomo 6 6ajuioB - BHICTABIISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMCEHATh NOTyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMTYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIIo 5 6ayuIoB - BHICTABIISCTCS CTY/ICHTY, €CJIH OH B OCHOBHOM 3HAEeT MaTrepHal, rPaMOTHO
U 110 CYLIECTBY M3JIaraeT e€ro, yMeeT NPHMEHSTh MOJyYCHHBIC 3HAHHS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3zaBIIEeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUMYECKOU IOCIIEIOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuaa, HO TIPH dTOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHOM HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemMy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI M BOOOIIE HE UMEET HAaBBIKOB PEIICHUS TUIIOBBIX MPAKTHYECKUX

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

[Ipuem nuddepeHpoBaHHOTO 3a4eTa MPOBOAUTCA 10 ObuiieraM. B kaxkaom Ousere mpeacTaBieHo ABa
Borpoca. OOyuatomemycsi npenocrasisiercss 30 MUHYT Ha ToArotoBky. Ompoc oOydaromierocsi He
JOJKEH MPEBBIIIATH OAHOTO ACTPOHOMHYECKOTO Yaca.



