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 "CemmHap 1O HaHOZJICKTPOHHKE M KBAaHTOBBIM KOMIIbIOTEpaM' MpedycMaTpUBaeT O3HAKOMIICHUE
clymiatenel ¢ COBPEMEHHBIMH (KaK CYyNIECTBYIOUIMMH, TaK M HAXOMSIIMMHUCS B CTaguHM pa3pabOTKH)
JKCIICPUMEHTAJILHBIMU M TEOPETHYECKUMHU NPUIOKEHUSIMH KBaHTOBOM Teopuu uH(popmanuu. Kpome toro,
00nbIIOE BHUMAHHUE YAEISIETCSl 03HAKOMIICHHUIO C JOCTHKCHUSIMH B CMEXHBIX 00JacTsIX KBAaHTOBOW (hM3MKU:
MOJYTIPOBOJHUKOBOW HAHOZJICKTPOHUKE, (OTOHMKE, KBAHTOBOH ONTHUKE W Jp., HUMEIOIIUMH BaXKHOE
MPAaKTHYECKOe 3HAUYC€HHE M OpPUEHTUPOBAHHBIMM Ha IOTEHIMAJIbHOE IHpPUMEHEHHE B cdepe KBaHTOBOTO
KOMIBIOTHHTa. OCOOCHHOCTBIO Kypca SBJSIETCS HEMOCPEACTBEHHOE YydacTue ciylareneii B paborte
eKEeHEeJeNbHBIX cCeMHHapoB, npoxoasmuux Bo @THPAHe.

3amaun Kypca:

*  BBEJCHHE ciymareneil B cepy pearbHOro NMPOEKTHPOBAHMS, TEXHOJOTMH HM3TOTOBICHHMS M aHAJIN3a
9KCIEPUMEHTAIIBHO CO3JJaHHBIX KOMIIOHEHT KBAHTOBBIX KOMITBIOTEPOB;

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

* o0ydeHuEe OCHOBHBIM NPUHLMIIAM H KYJIBTYype HayYyHOrO TUCIyTa 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 ¢ COBPEMEHHBIMU (KaK CYIIECTBYIOIIUMH, TaK U HAXOAIIUMHUCS B CTaIUN
pa3paboTKH) DKCIIEPUMEHTAIBHBIMH W TEOPETUYECKHMH TPUJIOKCHUSIMH KBAaHTOBOW TEOPUHU
nHpopmanuu. Kpome Ttoro, 0onbllioe BHUMAaHHUE YJIENACTCS O3HAKOMIICHHIO C JIOCTHIKCHHSIMU B
CMEXHBIX OO0NACTSIX KBAHTOBOW (DM3MKW: TOJYNPOBOJHUKOBON HAHOAIICKTPOHUKE, (DOTOHUKE,
KBaHTOBOM ONTHKE W Jp., UMEIOUIUMH Ba)KHOE IMPAKTHYECKOE 3HAUYEHHWE U OPUEHTHUPOBAHHBIMU Ha
MOTEHIIMAILHOE TPUMEHEHUE B cepe KBAHTOBOTO KOMIBIOTHHTA. OCOOCHHOCTHIO Kypca SIBISETCS

HETOCPE/ICTBEHHOE y4acThe ciymareneid B paboTe eKeHEAETbHBIX CEMHHAPOB, NPOXOAAIIMX BO
OTHPAHe.

33]13‘[]([ JAUCHUIIINHBI

® BBCIACHUC cnymaTeneﬁ B C(1)epy pCajlbHOr0 MPOCKTUPOBAHUA, TCXHOJIOTUH U3TOTOBJICHUSA U aHAJIN3a
IKCIICPUMEHTAJIBHO CO3JaHHbIX KOMIIOHCHT KBAHTOBBIX KOMIIBIOTCPOB;

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

* 00y4eHHe OCHOBHBIM NPUHIMIAM U KyJIbTYpe HayYHOTO JUCITyTa C IPUMEHEHHEM YK€ MOTy4eHHbIX
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




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

1. CoBpeMeHHbIE HAIPaBIEHUS TEOPETHYECKHX M IKCIIEPUMEHTAIbHBIX HCCIEJOBAaHMH B 00IacTu

2. IlpeumymiecTBa ¥ HEOOCTAaTKH TEXHOJOTHUH, MAT€MaTHYECKOW MOJENH, U SKCIIEPUMEHTAIbHOMN
peanu3ayu TOro WK WHOTO HAIPaBIICHHUs, 00CYKIAeMOT0 B PaMKaX CEMUHAPCKUX 3aHATHM.
3. OcCHOBHBIE [OCTH)XCHHA KOHKPETHBIX HAyYHBIX KOJUIEKTHBOB (KaK OTEYECTBEHHBIX, TaK U

KBAaHTOBBIX I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUHA M CMEXKHEIX

2. ®opMmynaupoBaTh BOINPOCH K aBTOpaM COOOLICHWI W JIOKJIAJI0B, BHICTYHAIOIIMM Ha CEMHHape, U

3. ®opmupoBaTh CBOIO MO3UILHUIO (OCOOEHHO MO CIIOPHBIM M OTKPBITBIM TEMaM, HallpiuMep, CBSI3aHHBIM
C Pa3IMYHBIMU UHTEPIPETALNIMU HEKOTOPHIX KBAHTOBBIX SIBIICHUI) M TPAMOTHO €€ 0OOCHOBBIBATb.
4. CaMOCTOSTENBHO pa3BUBATh OOCYKAAEMYI0 TEMY B paMKax 3HaHMH, MOJyYCHHBIX B XO[€ O0yueHHs

3HATh:
KBaHTOBOH MH()OPMATHKH.
3apyOexHbIX), paloraromx B cdepe
00JIacTIX MUKPO- U HAHOZJIEKTPOHHKH.
YMETb:
1. OOBEKTHBHO aHAIM3UPOBATH MpeAaracMyto HHPOPMAaLKIO IO TEME Kypca.
MOJ/ICP’KUBATh HAyYHYIO TUCKYCCHIO IO TeME Kypca.
Ha 0a3oBoi Kadempe.
BJIaJICTh:

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 KBaHTOBass KOMMYHUKalMs U KBAaHTOBBIE 6 3
CeTu.
4 KBanTOBOE MOAENNPOBAHHE. 6 3
5 KBanTOBas maMsTs. 3 2
6 Tomonornueckue KBaHTOBBIE 3 1
BBIYHCIICHUSL.
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 |u3roToBieHUs D3JEMEHTOB KBaHTOBOIO 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.

Omeparopsl MmomHOrO Habopa NPOEKTUBHBIX H3MepeHHd. llocTpoeHne 3KCHepUMEHTaIbHO
HaiJICHHOW MaTPHIIBI TUIOTHOCTH KBAHTOBOTO COCTOSIHHS B BUJI€ THUCTOTPaMMBL. [IpuMeHeHne o0mmx
U CIEHUAIM3HUPOBAHHBIX CTATHCTHUECKUX METOJOB JISl aHAIM3a KOT€PEHTHOCTH U 3aIllyTaHHOCTH
KBaHTOBOT'O COCTOSTHHSL.

2. KBanToBas kpunrorpadusi.

KBanToBble TPOTOKONBI CeKpeTHOU cBsi3u. Crparernu OOpHObI C aTakamMH MOACTyLIMBaTeNneil u
3amuTa MHQpOpMaNWu, IepegaBaeMol 0 KBAaHTOBBIM KaHajgaM. COBEpIIEHCTBOBAHHUS CIIOCOOOB
pacmpeneneHrss KBAaHTOBBIX KiIIOo4Yel. VI3ydeHne BO3MOXXHOCTH B3JIOMa KBAHTOBBIX CETEH.
DKcrepuMeHTabHAs pean3alys KpUITorpaguaeckux mpoToKoJIoB.

3. KBanToBasi KOMMyHHUKaIUsl U KBAHTOBBIE CETH.

OCHOBHBIE 2JIEMEHTBHl KBaHTOBBIX CETEH: BOJIHOBOJbI, PETUCTPBI, IOBTOPUTENIH, KOHBEPTOPHL,
TPaHCIOIOCEPHl M JETEKTOPBl. JKCHEPUMEHTAIBHOE OCYILIECTBIECHHE IPOTOKOJA KBAaHTOBOM
Tesienoprauu. [ nOpuIHbIE CeTH MHUKPOBOJIHOBOTO M ONTHYECKOIO AMANa30HOB. MaremaTHueckoe
MOJEJIMPOBaHKE MPOLecca MEePEChUIKH (POTOHOB MO peasbHBIM BOJTHOBOAAM U BaKyyMy.

4. KBaHTOBOE MOJICIIUPOBAHUE.

Hcnonb3oBanue HEOONBIINX KBAHTOBEIX KOMITIBXOTCPOB JIA PCHICHUA 3a1ayd KBaHTOBOM XHUMUU,
OPUCHTHUPOBAHHBIX HA MOACIIMPOBAHNUEC XUMUYCCKUX peaKHI/Iﬁ CHHTEC3a HOBBIX BCIICCTB C 3aJTaHHBIMU
CBOICTBaMH. Pa3pa60TKa HOBBIX aQJITOPUTMOB [JIsI TPAKTUYCCKOIO HCIIOJIb30BAHUSA KBAHTOBBIX
KOMIIBIOTCPOB B MMPUKJIAAHBIX HEJIAX.

5. KBanToBas mamsThb.

Hcnonp3oBaHue KBaHTOBBIX aHCaMOJIe M OJMHOYHBIX KBAHTOBBIX CHCTEM AJISl XpaHEHHs] KBAHTOBOM
nHpopmanuu. OLEHKa COBPEMEHHOTO COCTOSHHS TOW WJIM MHOM MOJIEIH KBAaHTOBOTO PETUCTpa C
MaMATBHIO € MO3ULUHU KCIIEPUMEHTAIBHOTO BOIUIOIICHHS.

6. Tormosornueckrue KBaHTOBEIC BRIYMCIICHUS.



[TonsiTHE O TOJIOHOMHBIX KBAaHTOBBIX BBIYMCIIEHHX. Mcronb3oBanue reomerpuyeckux (asz Abens,
beppu, IlanTuaparnama, AHaHga W AapoHoBa — boma mpH peann3aluy KBaHTOBBIX BEHTHJIECH.
Kynutel, anmonsl u ¢epmuonsl Maiiopana — anbrepHaTuBHBIC (OPMBI XpaHEHHsS KBaHTOBOM
uHpopmauuu. [IpenmyiecTBa 1 HEAOCTATKH TOTIOJIOTHYECKOTO KBAHTOBOTO KOMITBIOTHHTA.

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

MO,I[eJ'IL PaymeHnopq)a IMOJHOMACIITA0OHOTO KBaHTOBOTO BbIYMCIICHUA, 6a31/1py}0ma${c;1 Ha CCpHu
IOCICA0OBATCIBbHBIX I/I3MepeHI/II\/’I. Co3;1a1—me U CBOMCTBAa Ha4YaJbHOIO KJIaCTCPpHOI'0 COCTOsIHUSA B
KBAHTOBOM PCTHUCTPC U AJITOPUTM I/I3MepeHI/II\/'I, SKBUBAJICHTHBIN BCHTHUJIbLHOMY aJITOPUTMY. Biausane
3allyTaHHOCTH BBICOKOT'O YPOBHS JISI «ONC-wWay»-CXEMbl Had TOYHOCTb KBAHTOBBIX BBIYMCIICHUH.

8. ApXuTeKTypa KBaHTOBBIX KOMITBIOTEPOB.

OnHoMepHblE, [JBYMEpHBIE U TpPEXMEpHbIE KBHTOBBIE perucTpbl. IloHsATHE O KBaHTOBOM
pOrpaMMHpOBaHuM. KilacCH4yecknii KOMIOBIOTEP KaK YIPAaBIAIOLIEE YCTPOHMCTBO ISl KBAHTOBOTO
KoMIIploTepa. KBaHTOBblE BBIYMCIEHHS C MHCIOIb30BAHUEM YAaJeHHOro cepsepa. Ilnanaphble
TBEPIOTEIbHbIC HOHHBIE JIOBYIIKH, CBEPXIPOBOISIINE M anMa3Hble (OTOHHBIE CTPYKTYPBI Kak
Hanbosee MepCreKTUBHBIE IPOTOTHUITBI KOMMEPYECKUX KBAHTOBBIX YHIIOB.

9. HoBble KBaHTOBBIE AJITOPUTMBI.

VYcoBepIICHCTBOBAaHHbIE alTOPUTMBI  (DAaKTOpH3aLMM M TOMCKA. VIcmosib30BaHME KBaHTOBBIX
ciydailHbIX Omyxpanuid i anropurma [posepa. KBaHTOBBIH anroputM oueHKH 3¢ ¢GEKTUBHOCTH
MeToJja HauMEHBIINX KBaJpaTOB pEIIeHHsS CUCTEM anreOpanyeckux ypaBHeHUH. 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 BO30YX/ICHHBIM COCTOSIHUSIMH CHCTEMbI, BEPOSITHOCTh ycIieXa W BPEeMs BBITIONHEHUS Kak
OCHOBHBIE XaPaKTEPUCTHUKU aIuadaTHYeCKOoro aIropuTMa. OKBUBAJICHTHOCTh OOBIYHOTO W
a1MabaTUvecKoro Mojxo/a K peaqu3aii KBAHTOBBIX BEIYMCICHUH.

11. YrpaBneHue KBAaHTOBBIM KOMIIBIOTEPOM.

Bricokonpon3BonuTeNbHBIE BHIYUCIUTEIBHBIE CHCTEMBI U CYTIEPKOMITBIOTEPHI KaK KOHTPOJIUPYIOIINE
YCTpOMCTBA JUIsI KBAaHTOBOTO KOMIIbIOTEpA. ODJEMEHTHI KJIACCHYECKOro HHTepdeiica KBaAaHTOBOTO
perucTpa: Ja3epsl, JIOBYLIKH, 3aTBOPHI U JIp.

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

KpemHuii, aima3 u CBEpXNPOBOAHUKM KaK OCHOBA 3JIEMEHTHON 0a3bl TBEPAOTENBHBIX KBAHTOBBIX
KOMITBIOTEPOB. MeToAbl MHUKPO- W HaHOZJIEKTPOHHKH, IPHUMEHSEMBbIE Uil  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, IpOCIyIIaBIIMA KYypC CEMHHApOB, JOJKEH OBJIAJACTh OOMIMM MOHSATHHHBIM ammaparoM H
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BCeX CEMHUHAPOB, NMPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BeICHUE KOHCIIEKTOB 3aHSATHIA;
aKTUBHOE y4YacTHe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalued 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
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymsrare u3ydeHHs IUCHUILTMHBI «CeMHHAp 110 HAHOICKTPOHHKE W KBAaHTOBBIM KOMITBIOTEpaM»
00yJaromuiicst JOmKeH:

3HATH:
1. CoBpeMeHHbIC HANpaBICHUsI TEOPETHYECCKHX W IKCIIEPUMEHTAIBHBIX HCCICIOBAaHHN B 00JacTH
KBaHTOBOH MH()OPMATHKH.
2. TlpemmymiecTBa M HEIOCTATKH TEXHOJOTHH, MAaTEeMaTHYCCKOW MOJEIH, W IKCIIEPUMEHTATBHOU
pean3alyy TOro WM HHOTO HalpaBJIeHus, 00CYKIaeMOro B paMKaxX CEMHHAPCKHUX 3aHSTHI.
3. OCHOBHBIE JOCTH)KCHHS KOHKPETHBIX HAyYHBIX KOJUICKTUBOB (KaK OTEYECTBEHHBIX, TaK W
3apy0exHbIX), paboratonux B cdepe KBAHTOBBIX HH(MOPMAIMOHHBIX TEXHOJIOTHH M CMEKHBIX
00JacTsIX MUKPO- M HAHODJIEKTPOHHKH.

yMeThb:
1. OOBEKTHBHO aHAIM3UPOBATH MPeIaraeMyro HHOOPMAIIMIO 110 TEME Kypca.
2. ®opmynaupoBaTh BONPOCH K aBTOpaM COOOLICHWI W JIOKJIAJIOB, BHICTYHAIOIIMM Ha CEMHHApe, U
HOJICPXKUBATh HAYYHYIO JIUCKYCCHIO 110 TeMeE Kypca.
3. ®opmupoBaTh CBOIO MO3HIHUIO (0COOCHHO MO CIIOPHBIM U OTKPBHITBIM TEMaM, HallpUMep, CBI3aHHBIM
C Pa3IMYHBIMH UHTEPIPETAMIMH HEKOTOPBIX KBAHTOBBIX SIBJICHUI) H TPAMOTHO €€ 000CHOBBIBATb.
4. CaMOCTOSTEIEHO pa3BUBATh OOCYKIAEMYIO TEMY B paMKax 3HaHHH, MOJyYCHHBIX B XOJ€ O0yUeHHs
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 HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_II/IMI/IC$I yqe6H0r0 Marcepurajia InpoOBOAUTCH YCTHBIfI OorpocC 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 xakoM MakCHMaJhbHOM PACCTOSHHUW K HACTOSIIEMY BPEMEHHU yAAIOCh PEaM30BaTh KBAaHTOBYIO
CBA3L?
4. TlpuBecTu mpuUMepHI 33724 KBAHTOBOTO MOJICITHPOBAHUSI.



5. Kakue ¢usnueckne cucrembl Hanbosee MEPCHEKTUBHBI IS peaju3allid KBAaHTOBOH MaMsATH B
KBaHTOBOM KOMITbIOTEpE?

6. Kak ocymecrBusiercs TpeOyemas 3BONIOLMA BEKTOpa COCTOSIHMA KyOuTa myTeM (pa3oBoif
WH)KCHEPHUHU B TOIIOJIOIMYECKOM KBAaHTOBOM KOMIIbIOTEpE?

7. IlpuBecTu BhIpaXKeHHE IJISl TaMUIBTOHMAHA, TEHEPHPYIOIIET0 HadaJbHOE KJIACTEPHOE COCTOSIHUE B
cxeme Paymennopda.

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

9. IlepeuncnuTh OCHOBHBIE PE3YJBTAThl TEOPUU KBAHTOBBIX AJITOPUTMOB, IMOJIyYEHHBIE K HACTOSILEMY
BPEMEHH.

10. TIpuBecTn ycnoBue anadaTMYHOCTH KBAHTOBOTO MPOIecca.

11. TlepedncnuTh OCHOBHBIE 3JEMEHTHI YIpaBISAONIEr0 WHTEepdeiica i HEKOTOpOH cxeMmbl (1o
KeJIAaHHUI0 ) KBAHTOBOTO KOMITBIOTEPA U MOSICHUTh NMPUHLHUITEL X (QyHKIIMOHUPOBAHUS.

12. TlpuBecTH TOCTAAMHHYI0 TEXHOJIOTMYECKYI0 CXEMY HW3TOTOBJICHHUSI DJIEMEHTHOH  0asbl
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 mnepeducinTh OCHOBHBIE JOCTIDKEHHS B cdepe NPOEKTUPOBAHUS W HW3TOTOBICHUS
TBEPJOTEIbHBIX KBAHTOBBIX YHIIOB.

17. KakoBO MakCUMaJIbHOE KOJINYECTBO TBEPAOTEIbHBIX KYOHTOB, Ha KOTOPBIX K HACTOSILIEMY BPEMEHH
MPOJEMOHCTPHUPOBAHBI HEJIOKAJIbHBIE KBAHTOBbIE ONEpauu?

18. B uyem coctour mnpoOrema KiIacCH(PUKAIMM 3alyTaHHBIX COCTOSHUM I THIBOEPTOBBIX
MPOCTPAHCTB C Pa3MEPHOCTHIO OoJbIe 27

19. laTb KpaTKuii CpaBHUTEJIBHBIA aHAIU3 CYIIECTBYIOIIUX CHCTEM-TIPOTOTHIIOB KBAHTOBOT'O PErHCTpa
Ha OCHOBE KPEMHHUEBBIX, AJIMA3HBIX U CBEPXIIPOBOIHUKOBBIX CTPYKTYD.

20. ITosicHUTH PUHLUITBI AKTUBHOM KOPPEKIIMM KBAHTOBBIX IIIYMOB.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHUE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs 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 HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapHueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;
*  CHOCOOHOCTH CAMOCTOSATENIIHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCLUUIUTMHE U aBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMNPABICHUSX IO U3y4aeMoil
TUCIUIUINHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMKA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

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

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIUSIX W HAMNPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
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,

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCUUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
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, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
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

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAaHHOW y4eOHOM MPOTrpaMMO JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
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. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn uddepenHupoBaHHOro 3adera oOydaromemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs Mo OWIETy He JTOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacOB
B YCTHOW U (MJIM) TUCBMEHHOMU (hopMme.



