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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CCMI/IHap 10 HAHOJJICKTPOHUKC U KBAHTOBBIM KOMIIBXOTCpAM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: A.B. llykaHoB, kauj. (u3.-MaT. HayK, JOICHT

[Iporpamma obcyxeHa Ha 3aceqaHnnu Kadenpbl HAHOIEKTPOHUKH U KBAHTOBBIX KOMIIbIOTEpoB 29.05.2020



AHHOTANMA

Kypc "CemuHap 1O HaHOZJICKTPOHMKE M KBAaHTOBBIM KOMIIbIOTEpaM' MpeoyCMaTpUBacT O3HAKOMIICHHE
clymiatenel ¢ COBPEeMEHHBIMH (KaK CYIIECTBYIOIIMMH, TaK M HAaXOMIIIMMHCA B CTaIuHM pa3pabOTKH)
9KCHIEPUMEHTAJILHBIMU M TEOPETUYECKUMH TNPHIOKECHUSAMU KBAaHTOBOW Teopuu mHpopmauuu. Kpome Toro,
0onbIIOE BHUMAHHUE YAENAETCSl 03HAKOMIICHHUIO C JOCTHKEHUSIMU B CMEXKHBIX OOIACTAX KBAHTOBOW (DM3MKH:
MOJYIIPOBOJHUKOBOW HAHOZJICKTPOHUKE, (OTOHHMKE, KBAHTOBOM ONTHUKE U JAp., HMCIOMUMH BaKHOE
MPAaKTHYECKOe 3HAUYCHHE M OPHEHTHPOBAHHBIMM Ha MOTCHLHUAIbHOE NPHMEHEHHe B cdepe KBaHTOBOTO
KOMIBIOTHHTa. OCOOCHHOCTBIO Kypca SBISIETCS HEMOCPEACTBEHHOE ydacTHe ciymareieid B pabore
eKEeHEeJeNbHBIX cCeMHHapoB, npoxoasmuux Bo @THPAHe.

3amaun Kypca:

*  BBe/IGHHME chymiateneil B cdepy pearbHOr0 MPOEKTUPOBAHUS, TEXHOJOTMH M3TOTOBICHHMS M aHAIU3a
9KCIEPUMEHTAIIBHO CO3JJaHHBIX KOMIIOHEHT KBAHTOBBIX KOMITBIOTEPOB;

¢ 3HAKOMCTBO C HOBBIMH HJCAMHU W KOHICIIIUAMHA KBaHTOBOM TCOpUn I/IH(l)OpMaL[I/II/I;

* o0yueHHE OCHOBHBIM INPHHLMIIAM W KYJbTyp€ HAy4YHOTO AUCIYTa C NMPUMEHEHUEM YK€ MOIYYECHHBIX
0a30BBIX 3HAHUH JUII IPUOOPETEHUS TOMOTHNUTEIBHBIX 3HAHNH 110 KBAHTOBOM MH(pOPMaTHKE.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIOLINX pa3/ienax:
. KBaHTOBBIE M3MEpeHUs 1 TOMOTrpadus.

. KBanToBas kpunrorpadusi.

. KBaHTOBasi KOMMyHUKaIMs 1 KBAHTOBBIC CETH.

. KBantoBoe mozenupoBanue.

. KBanToBas namsre.

. Tononoruueckne KBaHTOBBIE BBIYHUCIICHHS.

. «One-way» KBaHTOBbIE BBIYHCIICHUSL.

0 3 O L AW~

. APXUTEKTypa KBAaHTOBBIX KOMITBIOTEPOB.

9. HoBble KBaHTOBBIE AJITOPUTMBI.

10. AgnabaTHyecKkre KBAHTOBBIC BEIYHCIICHHS.

11. YrpaBneHue KBAHTOBBIM KOMIIBIOTEPOM.

12. CoBpeMeHHbIE MaTepHalibl ¥ TEXHOJIOTHSI U3TOTOBIICHUS 2JIEMEHTOB KBAHTOBOTO KOMITBIOTEPA.

1. lean u 3apa4un

eap AUCUUNIIIMHBI
- O3HaKOMJICHHUE CIIyIIaTelIe ¢ COBPEMEHHBIMH (KaK CYIIECTBYIOIKMMU, TaK U HAXOISIIMMHUCS B CTaIUU
pa3paboTKH) DKCIIEPUMEHTAIBHBIMH W TEOPETUYECKHMH TPUJIOKCHUSIMH KBAaHTOBOW TEOPUHU
nHpopmanuu. Kpome Toro, Oonblioe BHUMaHHE YACHSETCS O3HAKOMIIGHHIO C JOCTH)KCHUSIMH B
CMEXHBIX O00NacTSIX KBAaHTOBOW (DM3WKHU: IOJYIPOBOAHUKOBOW HAHODJIEKTPOHUKE, (POTOHHKE,
KBaHTOBOUM ONTHKE W JIp., UMEIONIMMH Ba)XHOE MPAKTHUECKOE 3HAYEHHE W OPHUEHTHPOBAHHBIMU Ha
MMOTEHIIMAILHOE MPUMEHEHNE B cepe KBaHTOBOTO KOMITBbIOTHHTA. OCOOCHHOCTHIO Kypca SIBIISETCS

HETIOCPE/ICTBEHHOE y4acTHe ciymuareneil B paboTe eKeHEAENbHBIX CEMHHApOB, MPOXOMAIINX BO
OTHPAHe.

33]13‘[]([ JAUCHUIIINHBI

® BBCACHUC cnymaTeneI‘/'I B C(1)epy pCajibHOr0 MPOCKTUPOBAHNA, TCXHOJIOTUN U3TOTOBJICHUA U aHAJIU3a
IKCIICPUMEHTAJIBHO CO3JaHHbIX KOMIIOHCHT KBAHTOBBIX KOMIIBIOTCPOB;

* 3HAKOMCTBO C HOBBIMH HJICSIMH M KOHIENIIMSIMU KBaHTOBOU TEOPUH WH(POPMAIIHY;

* 00ydeHre OCHOBHBIM NPHUHIUIIAM U KyJIbTYpe HAy4yHOTO JUCITyTa C IPUMEHEHHUEM YK€ TIOJTyYSHHBIX
0a30BbIX 3HAHUH 11 NPUOOPETEHUS TOMOIHUTENIBHBIX 3HAHUN IO KBaHTOBOM MH(pOpMAaTHKe.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




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

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 10 JUCHHUIINHE (MOXYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
1. CoBpeMeHHbIE HAIpPaBIEHHUS TEOPETHYECKMX M IKCIIEPUMEHTANbHBIX HCCIEIOBaHUN B 00IaCTH
KBaHTOBOH MH()OPMATHKH.
2. IlpeumyiiecTBa U HEIOCTATKU TEXHOJOIMH, MATEMATU4YECKOM MOJENH, M IKCIEPUMEHTAIbHON
peanr3anny TOro WK HHOTO HAIMIPABICHHS, 00CYKIa€MOTr0 B paMKaxX CEMHUHAPCKUX 3aHSATHI.
3. OcCHOBHBIE JOCTH)KEHMsSI KOHKPETHBIX HAy4HbIX KOJUICKTHMBOB (KaK OTEUECTBEHHBIX, TaK MU
3apyOexHbIX), paboraromx B cdepe KBAHTOBHIX WH(POPMALMOHHBIX TEXHOJOTHM M CMEXHBIX
00JIacTIX MUKPO- U HAHOZJIEKTPOHHKH.

YMETb:
1. OOBEKTHBHO aHAIM3UPOBATH MpeAaracMyto HHPOPMAaLKIO IO TEME Kypca.
2. ®opMmynaMpoBaTh BOINPOCH K aBTOpaM COOOIIEHUH M JIOKJIAIO0B, BBICTYHAIOUIMM HAa CEMHHape, U
MOJIIEPKUBATh HAYYHYIO TUCKYCCHIO IO TEME Kypca.
3. ®opmupoBaTh CBOIO MO3UIUIO (OCOOEHHO IO CIIOPHBIM M OTKPBITHIM T€MaM, HallpuMep, CBSI3aHHBIM
C Pa3IMYHBIMU UHTEPIPETALNIMU HEKOTOPHIX KBAHTOBBIX SIBIICHUI) M TPAMOTHO €€ 0OOCHOBBIBATb.
4. CaMOCTOATENBHO Pa3BUBaTh 00CYXkIaeMyI0 TEMY B paMKax 3HaHMH, IIOJIy4YeHHBIX B X07e 00y4eHUs
Ha 0a3oBoi Kadempe.

BIIAJIETh:
1. KynbTypo# HayqHOro AMCITyTa U YMEHHUEM BECTH POAYKTUBHBIE TUCKYCCUH TI0 TEME Kypca.
2. TexHWKOW KOHCIIEKTHPOBaHUS, KPUTHUECKOTO aHAIIN3a ¥ aJalTalliy [peiaraeMoil nH(GopMaIuH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 KBaHTOBBIE M3MepeHHs U TOMOTpadusl. 6 3
2 KBanroBast kpunrorpadusi. 6 3
3 KBaHnTOBass KOMMyHHMKalMs U KBaHTOBbIE 6 3
CeTu.
4 KBanTOBOE MOAENNPOBAHHE. 6 3
5 KBanTOBas maMsTs. 3 2
6 Tomonornueckue KBaHTOBBIE 3 1
BBIUMCIIEHUS.
7 «One-way» KBaHTOBBIE BHIYHCIICHUSI. 6 3
8 ApXHUTEKTypa KBAaHTOBBIX KOMITbIOTEPOB. 6 3
9 HoBble kBaHTOBBIE AITOPUTMBL. 6 3




10 Anunabarnyeckue KBaHTOBbBIE 6 3
BBIYHCIICHUSI.

11 VYipasiieHHe KBAHTOBBIM KOMIIBIOTEPOM. 3 1
CoBpeMeHHbIC MaTepyajbl U TEXHOJIOTHUS

12 |u3roToBNEHUS DBJIEMEHTOB KBAaHTOBOTO 3 2
KOMITBIOTEPA.

Hroro wacos 60 30

[TonroToBka K 3K3aMeHy 0 gac.

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

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. KBaHTOBBIC U3MEPEHUST U TOMOTpaQusl.

Omneparopbl MOMHOrO Habopa TPOEKTUBHBIX u3MepeHHil. [locTpoeHne SKCIEepUMEHTaIbHO
HaiJICHHOW MaTPHIIBI TUIOTHOCTH KBAHTOBOTO COCTOSIHHS B BUJI€ THUCTOTPaMMBL. [IpuMeHeHne o0mmx
U CIEIHUAJIM3UPOBAHHBIX CTATHCTHYECKHX METOAOB ISl aHAJIN3a KOTEPEHTHOCTH M 3allyTaHHOCTH
KBaHTOBOT'O COCTOSTHHSL.

2. KBanToBas kpunrorpadusi.

KBanToBbIE TPOTOKONIBI CeKpeTHOW cBsi3u. CTparerunt OOpbOBI C arakaMu MNOACTYIIMBATENeH U
3amuTa MHQOpMaNWy, IepegaBaeMoi IO KBAaHTOBHIM KaHaiaM. COBEpIIEHCTBOBAHHS CIIOCOOOB
pacmpeneneHrss KBAaHTOBBIX KiIIOo4Yel. VI3ydeHne BO3MOXXHOCTH B3JIOMa KBAHTOBBIX CETEH.
DKcrepuMeHTabHAs pean3alys KpUITorpaguaeckux mpoToKoJIoB.

3. KBanToBasi KOMMyHHUKaIUsl U KBAHTOBBIE CETH.

OCHOBHBIE 2JIEMEHTBHl KBAHTOBBIX CETEH: BOJIHOBOABI, PErMCTPBI, IIOBTOPUTEIH, KOHBEPTOPSI,
TPaHCIOIOCEPHl M JAETEKTOPBl. OKCHEPUMEHTAIBFHOE OCYLIECTBICHHE MPOTOKOJIA KBAaHTOBOM
Tesienopranyy. [ mOpuIHbIe CeTH MHKPOBOJIHOBOTO M ONTHYECKOTO AMAIAa30HOB. MaremaTnyeckoe
MOJEJIMPOBaHKE MPOLecca MEePEChUIKH (POTOHOB MO peasbHBIM BOJTHOBOAAM U BaKyyMy.

4. KBaHTOBOE MOJICIIUPOBAHUE.

Hcnonb3oBaHue HEOONBIINX KBAHTOBBIX KOMIIBKOTCPOB JIA PCHICHUA 3a1a4 KBaHTOBOM XHNMHHU,
OPUCHTHUPOBAHHBIX HA MOACIIMPOBAHNEC XUMHUYCCKUX peaKHI/II\/'I CHHTEC3a HOBBIX BCHICCTB C 3aJaHHBIMHA
CBOICTBaMH. Pa3p360TKa HOBBIX aJITOPUTMOB [UJId IIPAKTHUYCCKOTO HMCIIOJb30BAHUSA KBAHTOBBIX
KOMIIBIOTCPOB B MMPUKJIAAHBIX HEJIAX.

5. KBanToBas mamsThb.

Hcnonp3oBaHue KBaHTOBBIX aHCaMOJIel U OIMHOYHBIX KBAHTOBBIX CHCTEM JUIS XpaHEHHUsS] KBAHTOBOM
uHpopmanuu. OIEHKa COBPEMEHHOTO COCTOSHMS TOW HJIM MHOW MOJENM KBAaHTOBOTO PETHCTPa C
MaMATBHIO € MO3ULUHU KCIIEPUMEHTAIBHOTO BOIUIOIICHHS.

6. Tormosornueckrue KBaHTOBEIC BRIYMCIICHUS.




[TonsiTHE O TOMIOHOMHBIX KBaHTOBBIX BBIUMCICHMAX. Mcmonb3oBaHue reomerpudeckux ¢as3 Adens,
beppn, IlanTuaparHama, AHanga M AapoHoBa — boMa npu peann3anyi KBaHTOBBIX BEHTHIIEH.
Kynutel, anmonsl u ¢epmuoHsl MaiiopaHa — ajbTepHATHBHbIE (OPMBI XpAaHEHUS KBAaHTOBOM
uHpopmauuu. [IpenmyiecTBa 1 HEAOCTATKH TOTIOJIOTHYECKOTO KBAHTOBOTO KOMITBIOTHHTA.

Cemecrtp: 2 (Becennuit)
7. «One-way» KBaHTOBBIC BHIYHCIICHHS.

MO,I[eJ'IL PaymeH):[op(ba MMOJIHOMACIITaA0HOr0 KBAaHTOBOTO BbIYMCIICHUAA, 6a3npy}0maﬂ0ﬂ Ha CCpuu
IOCICA0OBATCIBbHBIX PI3MCp€HPII>i. CO3,Z[aHI/Ie U CBOWMCTBAa HA4YaJIbHOTO KJIIACTCPHOI'0 COCTOSAHHA B
KBAHTOBOM DPCTUCTPC U AJITOPUTM H3M€peHHI>i, SKBHUBAJICHTHBIN BCHTUJIbLHOMY aJITOPUTMY. Biusane
3allyTaHHOCTH BBICOKOT'O YPOBHS JISI «ONC-wWay»-CXEMbl Had TOYHOCTb KBAHTOBBIX BBIYMCIICHUH.

8. ApXuTeKTypa KBaHTOBBIX KOMITBIOTEPOB.

OnHoMepHblE, JBYMEpHBIE U TpPEXMEpHbIE KBHTOBBIE perucrpbl. IloHsATHE O KBaHTOBOM
porpaMMHpoBaHuM. KiaccHuecknil KOMIBIOTEP KakK YIPaBISIOIIEE YCTPOMCTBO A KBAaHTOBOIO
KoMIIbloTepa. KBaHTOBbIE BBIYMCIEHUS C UCIOJNB30BAaHUEM YIAJIEHHOrO cepsepa. IlnanapHble
TBEPIOTEIbHbIC WOHHBIE JIOBYLIKH, CBEPXIIPOBOISIIME M ajMa3Hble (OTOHHBIE CTPYKTYpBI Kak
Hanbosee MepCreKTUBHBIE IPOTOTHUITBI KOMMEPYECKUX KBAHTOBBIX YHIIOB.

9. HoBble KBaHTOBBIE AJITOPUTMBI.

VYcoBepIICHCTBOBAaHHbIE alTOPUTMBI  (DAaKTOpH3aLMM M TOMCKA. VIcmosib30BaHME KBaHTOBBIX
ciydaiHbIX OmykgaHnuid anst anroputma IpoBepa. KBaHTOBBIM anroputm oneHkH 3((HEeKTUBHOCTU
MeToJja HaUMEHBIINX KBAJpaToB pEIICHUs CHCTeM aireOpandeckux ypaBHeHui. Teopus rpados.
Betssimuecs anropuT™Msl.

10. A,Z[I/Ia6aTI/I‘leCKI/Ie KBAaHTOBBIC BBIYHMCIICHHA.

[Tonsitne 06 agrabaTHUeCKUX KBAHTOBBIX BRIYMCICHUSAX. DHEPreTHUECKas IMeIh MEXTy OCHOBHBIM 1
MEPBBIM BO30YXKICHHBIM COCTOSIHUSIMH CHCTEMBI, BEPOSITHOCTh yCIleXa M BPEMsl BBITIOJIHEHUS Kak
OCHOBHBIE XaPaKTEPUCTHUKU aauadaTUYeCKOro aJrOPpUTMa. OKBUBAJICHTHOCTh OOBIYHOTO H
a1MabaTUvecKoro Mojxo/a K peaqu3aii KBAHTOBBIX BEIYMCICHUH.

11. YrpaBneHue KBAaHTOBBIM KOMIIBIOTEPOM.

Bricokonpon3BonTeNIbHBIE BHIYUCIUTEIBHBIE CHCTEMBI U CYTIEPKOMITBIOTEPHI KaK KOHTPOJIUPYIOLIHE
YCTpOMCTBA Ul KBAaHTOBOTO KOMIIbIOTEpA. OJEMEHTHI KJIACCHYECKOro HHTepdeiica KBaHTOBOTO
perucTpa: Ja3epsl, JIOBYLIKH, 3aTBOPHI U JIp.

12. COBpeMeHHLIe MaTcpuaJIibl U TEXHOJIOTHUA U3TrOTOBJICHUA 3JICMCHTOB KBAHTOBOI'O KOMIIBIOTCPA.

KpemHuii, anma3 u CBEpXIIPOBOAHUKM KaK OCHOBA IEMEHTHOH 0a3bl TBEPIOTEIBHBIX KBAHTOBBIX
KOMITBIOTEpPOB. MeToAbl MHUKpPO- W HAHOMJIEKTPOHUKHM, HpuUMEHseMble s 00paboTKu
MOJTYIPOBOJHUKOBBIX MOHOKPHUCTAIUIOB U T€TEPOCTPYKTYP C LEeNbI0 (OpMUPOBaHHS KyOUTOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Hunbcen M., Yanr WM. KBanToBbIC BEIUMCIICHUS M KBaHTOBast nHGopManus. — M: Mup, 2006.

2. Bames K.A., Kokun A.A. KBaHTOBbIE KOMIIBIOTEPHI: HAZIEXKIbl U PeajbHOCTH (2-0€ u3n). MockBa —
Wxesck: PerymspHas u xaotuueckas nuHamuka, 2004.

3. Michler P. (Ed.) Single Semiconductor Quantum Dots (Springer-Verlag Berlin Heidelberg 2009).

4. Skorobogatiy M., Yang J. Fundamentals of Photonic Crystal Guiding (Cambridge University Press
2009).

JlomonHuTenpHas IUTEpaTypa
1. Ulnsaiix B.IT. KBantoBas ontuka B hazoBoM npoctpancTBe. Mocksa: @uzmatiut, 2005.
2. Boudriboua A. Photonic waveguides: theory and applications (John Wiley & Sons, Inc. 2009).

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

1. http://arxiv.org

2. http://publish.aps.org

3. http://www.nature.com

4. http://www.sciencemag.org
5. http://gen.lib.rus.ec/

6. http://www.ftian.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHSATUAX UCIIOJIB3YIOTCA MYJIETUMEIUUHBIEC TEXHOIOTUY, BKIIIOYAsl IEMOHCTPALIUIO IPE3CHTALIMIA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, IpOCIyMaBIIMKA KYypC CEMHHApOB, NOJDKEH OBJIAACTh OOIIMM MOHATUHHBIM anmnaparoM H
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BceX CEMUHAPOB, MPETyCMOTPEHHBIX YU€OHBIM IIJIAHOM; BE/IEHHE KOHCIIEKTOB 3aHATHIL;
aKTUBHOE y4YacTHe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cienyeT oOpamarbcs 3a KOHCYJAbTalued K
JOKJIaUUKy Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pelarh 3aj1a4u, B ToM uncie paspadareiBath 1 [[IK-1.2  CnocoOGeH  BBIABUTATH  THIOTE3bI, CTPOUTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJeTH JUIsi ONHCAHUS HW3y4aeMbIX
M3yYaeMbIX SBJICHHH U MPOLECCOB, CHCTEMHO  |SIBJICHHUI W MPOIECCOB, OIICHUBATh KAYECTBO pa3pabOTaHHON
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
IKCIICPUMCHTAIILHBIC METOJIbI MCCIICOBAHUI K KOHKPETHOM
HAy4YHOW 3a7ade W HWHTEPIPETHUPOBATH  MOTYUYCHHBIC
pe3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus aAucCHMIUIMHBI «CeMHHAp TO HAHOMJICKTPOHUKE M KBAHTOBBIM KOMITBIOTEpaM»
00yJaromuiicst JOmKeH:

3HATH:
1. CoBpeMeHHbIC HANpaBICHHUS TEOPETHYECKHX U IKCIIEPUMEHTAIBHBIX HCCICIOBAaHUN B 00IACTH
KBaHTOBOH MH()OPMATHKH.
2. IlpeumymniectBa M HEIOCTaTKA TEXHOJOTMH, MaTeMaTHUECKOH MOIETH, M IKCIIEPUMEHTAIBHOU
pean3alyy TOro WM HHOTO HalpaBJIeHus, 00CYKIaeMOro B paMKaxX CEMHHAPCKHUX 3aHSTHI.
3. OcCHOBHbBIE JOCTIKCHHS KOHKPETHBIX HAyYHBIX KOJUICKTUBOB (KaK OTEUECTBEHHBIX, TaK U
3apyOexHbIX), padorarommx B cdepe KBAHTOBHIX WH(POPMALMOHHBIX TEXHOJOTHA M CMEXHBIX
00JacTsIX MUKPO- M HAHODJIEKTPOHHKH.

yMeThb:
1. OOBEKTHBHO aHAIM3UPOBATH MPeIaraeMyro HHOOPMAIIMIO 110 TEME Kypca.
2. ®opmynaHpoBaTh BONPOCH K aBTOpaM COOOLICHWH W JIOKJIAIOB, BBICTYHAIOUIMM HAa CEMHUHape, U
HOJICPXKUBATh HAYYHYIO JIUCKYCCHIO 110 TeMeE Kypca.
3. ®opmupoBaTh CBOIO NO3UIMIO (OCOOESHHO 110 CIIOPHBIM M OTKPBITHIM TeMaM, HallpuMep, CBSI3aHHBIM
C Pa3IMYHBIMH UHTEPIPETAMIMH HEKOTOPBIX KBAHTOBBIX SIBJICHUI) H TPAMOTHO €€ 000CHOBBIBATb.
4. CaMOCTOATENIFHO Pa3BHBaTh 00CYXKIAEMYyIO TEMY B paMKax 3HaHHH, TIOJIyYCHHBIX B X0 00y4YEeHUS
Ha 0a3zoBoi Kadenpe.

BJIaJIeTh:
1. KynbTypoit Hay4HOTO JHCIyTa U YMEHHEM BECTH MPOAYKTHBHBIE AUCKYCCUH 10 TEME Kypca.
2. TexHHMKOW KOHCIIEKTHPOBAHMUS, KPUTUYECKOTO aHAJIN3a U a/IallTalliy peiaraeMoil mHopManum.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBIfI OIIpoC B
Ha4aJIC 3aHATHA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI JJISA IIOATOTOBKH K HH(b(bepeHHHpOBaHHOMy 3a4CTy:

1. B 4em cocrout KBaHTOBasi ToMorpadus?
2. llepeuncnuTs OCHOBHBIE MPOTOKOJIBI KBAHTOBOM KpUNTOrpagpu.

3. Ha kxakom MakCUMaJbHOM PACCTOSIHHH K HACTOSIIEMY BPEMEHU yIaJIOCh PEaIM30BaTh KBAHTOBYIO
CBA3L?

4. IlpuBectu npuMepsl 3aa4 KBAHTOBOI'O MOJIEIMPOBAHUS.



5. Kakue ¢usnueckue cucrtembl HanOosiee MEPCIEKTHBHBI ISl pealn3aliid KBAHTOBOW IMaMsTH B
KBaHTOBOM KOMITbIOTEpE?

6. Kak ocymecrBusiercs TpeOyemas 3BONIOLMS BEKTOpa COCTOSIHHA KyOWTa myTeM (a30Boii
HUHXEHEPHUHU B TOIIOJIOIMYECKOM KBAaHTOBOM KOMIIbIOTEpE?

7. IlpuBectu BbIpaskeHHE IJIs TaMUWIBTOHHAHA, TCHEPUPYIOILEr0 HauyalbHOE KJIACTEPHOE COCTOSHUE B
cxeme Paymennopda.

8. B oco0eHHOCTh HCIIONB30BaHMs OOIIEH MIMHBI B ApPXUTEKType KBAHTOBOTO KOMIIbIOTEpa?

9. IlepeuncnuTh OCHOBHBIEC Pe3yIbTaThl TCOPHUH KBAHTOBBIX aJrOPUTMOB, MOJYUYEHHbIC K HACTOSIIEMY
BpPEMEHH.

10. TIpuBecTn ycnoBue anadaTMYHOCTH KBAHTOBOTO MPOIecca.

11. TlepeuncnuTh OCHOBHBIE JIEMEHTHI YIpaBisoniero mHTepdelica sl HEKOTOPOH cxeMbl (10
KeJIAaHHUI0 ) KBAHTOBOTO KOMITBIOTEPA U MOSICHUTh NMPUHLHUITEL X (QyHKIIMOHUPOBAHUS.

12. TlpuBecTH TNOCTAAMHHYI0 TEXHOJOTUYECKYIO CXEMYy HM3TOTOBJICHHS 3JIEMEHTHOH 0a3bl
TBEPIIOTEIBHOIO KBAHTOBOI'O pErucTpa Ha rnpuMepe NV-IIeHTpOoB B ajlMase.

13. B 4em cocTOUT CMBICIT BBEIEHUS «CKPBITHIX MTAPAaMETPOB» B KBAHTOBYIO TEOPHIO?

14. Yem oTIM4ar0OTCsl TOMOJMHHAS U TeTEPOANHHAS CXEMBbI AETEKTUPOBAHUS OIMHOYHBIX (POTOHOB?

15. TTosicauts cyTh 2 dextoB ApoHoBa — boma u Aponosa — Kamepa.

16. Kparko mnepevucinTh OCHOBHBIE JOCTHXCHHUS B cdepe TPOCKTHPOBAHUS W HW3TOTOBICHUS
TBEPJOTEIbHBIX KBAHTOBBIX YHIIOB.

17. KakoBo MakcuMaJlbHOE KOJTMYE€CTBO TBEPAOTEIbHBIX KYOUTOB, HA KOTOPBIX K HACTOSIIEMY BPEMEHHU
IIPOIEMOHCTPUPOBAHBI HEJIOKAIbHbIE KBAHTOBbBIE OIIEpaLluu?

18. B uem cocrour mnpobirema KiacCU(UKAIMU 3allyTaHHBIX COCTOSHUH JUIS THIBOEPTOBBIX
MPOCTPAHCTB C Pa3MEPHOCTHIO OoJbIe 27

19. JlaTb KpaTKuii CpaBHUTENLHBIA aHAIN3 CYIIECTBYIOLINX CUCTEM-IIPOTOTHIIOB KBAHTOBOTO PETUCTPa
Ha OCHOBE KPEMHUEBBIX, aJIMA3HBIX U CBEPXIIPOBOJHUKOBBIX CTPYKTYP.

20. ITosicHUTh IPUHIMIIBI AKTUBHOM KOPPEKIIMH KBAaHTOBBIX IIIyMOB.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH MporpamMMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJIb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XKCHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPYECKU peIIaTh CIOXKHBIE NpPOOJIEeMBI B
HECTaHJAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJIHHUTENBHOHM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX M HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 3aJaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIIaJICHUE MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTMOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHEI;
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMOM
JUCLUUIUTMHE U aBaTh UM KPUTHUECKYIO OLEHKY;
*  caMocCTOsTelbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIE, INIyOOKUE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HCIOJIb30BAHHE HAYyYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCLUIUIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO pellaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW M JIOTOJIHUTEIBLHOW JIUTEPaTypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMIUAX U HANPABICHUSIX MO U3y4aeMoil
TUCIUIUINHE W J1aBaTh MM KPUTHYECKYIO OILIEHKY C TO3WLUN TOCYyJapCTBEHHON HAEONOTHH (I10
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHIeCKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

* HCIOJIb30BaHNE HAyYHON TEPMUHOJIOTUH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHUCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEILHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTATOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOoGEeCCHOHANBHBIX 33Ja4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX II0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHBHas CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMUYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IIPaBUIIbHOE
U3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHUE J€JIaTh BHIBODI;

*  BJAQJCHUE HUHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;



*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX MO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABaTeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa HAa BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BiaJeHHE WHCTPYMEHTapueM Y4eOHOW IUCHUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUECHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HWCTOYHHMKOB, PEKOMEHIIOBAHHBIX Y4YeOHOH mporpamMmoi
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
CTHJIMCTHYCCKUX U JOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amr — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOIO 3ayeTa olyuaromemycs: mpenocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc obyuaromierocs Mo OMIETy HE JODKEH MPEBBILATh ABYX aCTPOHOMHUYECKHX YacOB
B YCTHOW U (MJIM) TUCBMEHHOMU (hopMme.



