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AHHOTANMA

Kypc "lnaraoctika 1 MOHUTOPUHT IJIa3MEHHBIX TEXHOJIOTMIA MUKPO U HAHOAIEKTPOHUKHU'" MpelyCMaTpUBacT
O3HAKOMJICHHE CIIyIIaTeslell ¢ TEOPETUUECKUMHU U 3KCIIEPUMEHTAIbHBIMU OCHOBAaMH peaM3alluid KBaHTOBBIX
BBIUMCIICHUH, a TaKKe H3YUYCHHE CIICLUAIbHBIX BOIPOCOB KBAaHTOBOW MEXaHWKH, TEOPHHM KBAaHTOBBIX
QITOPUTMOB M CBSI3M, KBAHTOBOW KOppEeKIMM OIIMOOK. PaccmarpuBaloTCs OCHOBHBIC HAalpaBICHUS
SKCIIEPUMEHTAJILHBIX HUCCIIEAOBAHUM, OPUEHTHPOBAHHBIC HA peaM3alyi0 MPUHLIUIOB 00pabOTKM KBAaHTOBOH
uHpopManny. Pa3zbuparorcsi Kak yxkKe CyIIEeCTBYIOIIME, TaK W HOBEWIIME KBAaHTOBBIE CXEMBI,
pa3palarbiBacMble B XO[€ IPOCKTUPOBAHUS FIEMEHTHON 0a3bl MOJTHOMACIITAOHBIX KBAHTOBBIX KOMITBIOTEPOB.

3aga4y AUCIMUIUIMHBL

* IprOOpETEeHNE CITyIaTessIMu 0a30BbIX 3HAHUI B 001aCTH COBPEMEHHOW KBaHTOBOM TEOPUH HH(MOPMAIIHH;

* MpHOOpETeHNE chymareasiMi 0a30BbIX 3HAHHWH B OOJIACTH COBPEMEHHOM SKCIEPUMEHTATbHONW KBAaHTOBOU
UH(POPMATHKHY;

* OCBOCHHE HABHIKOB KPHUTHYECKOTO aHAJM3a KOHKPETHBIX MOJENCH MOJIHOMACIITa0HBIX KBaHTOBBIX
KOMITbIOTEPOB;

¢ IMOAroTOBKA cnymaTeneﬁ K MPOCKTUPOBAHUIO HpOCTefIH.IPIX KBAaHTOBBIX ceTeﬁ, IIOHMMAaHHUIO (1)I/ISI/ILICCKI/IX
OCHOB IIPOLECCCOB, O6eCHe‘H/IBaIOH_[I/IX BBINIOJTHCHHUE KBAHTOBBIX BEHTHWICH MU AJIrOpUuTMOB, K HX
MOACIIUPOBAHUIO U OIITUMU3ALIUU;

* CTUMYJUPOBAHHUE CAMOCTOSTENILHON pabOThI caylIaTeseld ¢ OpUrHHAIIBHBIMUA paboTaMH, IMyOIHKYIOLIMMHUCS
B OTEYECTBEHHBIX M 3apyOe)KHBIX HAyUHbIX JKypHAJIax.

[To pe3ynbTaram 0CBOEHUS AUCUUTIINHBI CTYACHT AOJDKEH:!

3HaTh:

OCHOBHbIE TPUHLIUIBI KBAHTOBBIX BBIUMCICHHH; OOLIyl0 CTPYKTypy KBaHTOBOTO KOMIIBIOTEPA;
CYLIECTBYIOIIUE KBAaHTOBBIC AJTOPUTMBI (PAKTOPU3ALWHU, MOMCKA M MOJCIMPOBAHMS, OTIMYMS KBAHTOBOI'O
KOMITBIOTHHTA OT KJIACCHYECKOT0; OCHOBHbIE MPOOJIEMbI, BOSHUKAIONINE MPH Pa3pabOTKe IEMEHTHOH 0a3bl
KBAaHTOBBIX KOMIIBIOTEPOB M KBAHTOBBIX CETEH, M CIIOCOOBI WX PELICHHS; MPEHMYIIECTBA M HEAOCTATKH
CYLIECTBYIOIIUX [TPOTOTUIIOB KBAHTOBBIX KOMIIbIOTEPOB.

YMeTs:

pelaTh 3J1€MEHTapHble KBAaHTOBOMEXAaHMUYECKHE YPAaBHEHMsI, OIMCHIBAIOIIME IMHAMUKY OJHOIO M JIBYX
KyOWTOB; OLIEHMBATh BPEMS BBIIOJIHEHUS! KBAHTOBBIX OIEpaluil (TaKTOBYIO YacTOTy KyOWTa M perucrpa) u
BpEMEHa IOTE€PU KOTEPEHTHOCTH JUIS KOHKPETHOW (u3nyeckol peaau3aluyl KBAaHTOBOTO KOMIIBIOTEPA;
MPECTABISAT, OCHOBHBIC 3JEMEHTHl KBAHTOBBIX BEHTWIICH, OIEpaluii, TPaHCIOPTHUPOBKM HHQPOpPMAaLUH,
TEeJICOPTALMU, KOPPEKIIUH OIIHOOK B BU/I€ KBAHTOBBIX CXEM.

Bnaners:

MCTOAOM BTOPUYHOTO KBAHTOBAHUA JJId KBAHTOBOI'O-IIOJICBOT'O OIMCAaHUA KY6I/ITOB U yHOpaBJIAKOIIUX
HUMITYJIBCOB; MCTOAAMH COCTaBHeHI/IﬂypaBHeHHﬁ 1A yd€Ta KBAHTOBBIX JUCCUIIATUBHBIX IIPOLCCCOB B
KBAaHTOBBIX 6I/ITaX; OCHOBaMH KBaHTOBOI CXEMOTEXHUKHU.

Tewmsl U pas3zens:

. UcTopust KBaHTOBBIX BBIYMCICHUH U OCHOBHBIE 33/1a491 KBAHTOBOH WH(OPMATHKH.

. KBaHTOBBII OMT M OCHOBHBIE OTHOKYOUTHBIE BEHTHIIH.

. OCHOBHBIE ABYX- 1 MHOTOKYOUTHBIC BeHTUIH. AnroputM Jloiftua.

. Unctele, cMenIaHHbIE U 3aIlyTaHHBIE COCTOAHMA. KBaHTOBas Temenopranus.

. KBanToBoe npeobpazoBanne @ypbe u anroput™ Qaxropuzanuu (anroputm lopa).
. KBanToBbIi1 anroputm noucka (anroputm [ posepa).

. KBanToBOE MOAENMpOBaHNE.

0NN N bW~

. IloTepst KOTEPEHTHOCTH B KBAHTOBBIX KOMIIBIOTEPAX.
9. Koppexkius KBaHTOBBIX OMMOOK. KBaHTOBEIE KOMBI.
10. KBaHTOBBIN KOMIIBIOTEP HA ONTHYECKUX (POTOHAX.
11. KBaHTOBbBIC BHIYUCICHUSI HA MOHAX B JIOBYIIIKAX.

12. CepxnpoBonnukoBbie KOJI-pe3oHaTopbl 1 KyOUTHI.



13. HanoanekTpoMexaHU4ecKre CUCTEMbI M KBaHTOBasi HH(popMaTuka.
14. OnrToanekTpoMexaHKa U KBaHTOBasi HH(popMaruka.
15. KBaHTOBBIE TOUKH B (POTOHHBIX CTPYKTypax M KBaHTOBast MHPpOpMATHKA.

1. lean u 3apa4un

Henp AucoMnInHbI

O3HAKOMJIEHHE CIIyIIATENe C TEOPETHYECKUMH W OKCIICPUMEHTAIBHBIMH OCHOBAMH DPEAN3ALMH
KBAHTOBbIX BBIYMCICHHMH, @ TaKK€ M3yuCHHE CIIELUAIbHBIX BOIPOCOB KBAaHTOBOW MEXAaHUKU, TEOPUU
KBAaHTOBBIX aJITOPUTMOB M CBS3M, KBAHTOBOH KOppEeKUMH OIIMOOK. PaccmarpuBaioTcss OCHOBHBIC
HaIpaBJIEHUS SKCIEPUMEHTAJIBHBIX HCCIIENOBAaHUM, OPUEHTUPOBAHHBIE HA pPEaM3aLUI0 IPUHIUIIOB
00paboTky KBaHTOBOW uH(popmauuu. Pa3Ouparorcs Kak ykKe CyIIECTBYIOIIME, TaK W HOBEHIIHNE
KBaHTOBBIE CXEMbI, pa3pabaTbiBaeMble B XOZ€ MPOEKTUPOBAHMS 3JIEMEHTHON 0a3bl MOTHOMACIITAOHBIX
KBaHTOBBIX KOMITBIOTEPOB.

3agaun AUCHUILUITHHBI
* IpUOOpPETeHHE CIIyIaTeJsiMH 0a30BBIX 3HAHUA B 00JacCTH COBPEMEHHON KBAHTOBOW TEOPHUH
nHpOpMaIINY;
* mpuoOpeTeHue CiymarensMi 0a30BbIX 3HAHUKW B OOJNIACTH COBPEMEHHOW 3KCIIEPHUMEHTAIBHOM
KBaHTOBOW MH(OPMATHKH;
* OCBOCHHME HaBBIKOB KPUTHUYECKOTO aHAIM3a KOHKPETHBIX MOJEINCH MMOJTHOMACIITAOHBIX KBAHTOBBIX
KOMITBIOTEPOB;

¢ IIOArOoTOBKa cnymaTeneﬁ K TPOCKTHPOBAHUTIO HpOCTefILHI/IX KBAaHTOBBIX ceTeﬁ, IIOHMMAaHHUIO
(1)I/I3I/I‘-ICCKI/IX OCHOB ITIPOLECCOB, 06ecneq1/IBar0me BBINIOJTHEHHE KBAHTOBBIX BEHTUJICH U aJITOPUTMOB,
K UX MOACIIMPOBAHUIO U OIITUMU3ALINN,

* CTUMYJUPOBaHHME CaMOCTOSITENILHOW pabOThl Clymarejied C OpUrMHaJbHBIMH paboTamuy,
MyOIMKYIOIMMHUCS B OTEUECTBEHHBIX U 3apYOEKHBIX HayUHBIX XKypHalax.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTATH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHaJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
OCHOBHBIC TPHWHIMITEI KBAaHTOBBIX BBIYHCIEHUH; OOMIYI0 CTPYKTypy KBaHTOBOTO KOMIIBIOTEPA;
CYIIECTBYIOIIME KBAHTOBBIC AITOPUTMbI (aKTOPH3AIMK, IOWCKA W MOJCIVPOBAHUS; OTIHYUS
KBaHTOBOTO KOMITBIOTHHTA OT KJIACCHYECKOTO; OCHOBHBIE MPOOJIEMBI, BOZHUKAIOIINE TIPHU Pa3padOTKe
JIIEMEHTHOM 0a3bl KBAHTOBBIX KOMITBIOTEPOB M KBAaHTOBBIX CETEH, W CIOCOOBI WX PEHICHUS;
NPEUMYLIECTBA U HEJOCTATKU CYLIECTBYIOIIMX TPOTOTUIIOB KBAHTOBBIX KOMITBIOTEPOB.

YMETb:




pemarh deMeHTapHble KBAHTOBOMEXaHHMYECKHE YPAaBHEHHUSI, ONUCHIBAIONINE TUHAMUKY OTHOTO M JABYX
KyOWTOB; OLICHUBaTh BpPEMs BBIIIOJHEHHWS KBAaHTOBBIX Olepanuil (TakTOBYIO 4YacTOTy KyOHTa U
perucrpa) ¥ BpeMeHa IMOTEePH KOTEPEHTHOCTH Ul KOHKPETHON (pM3MYECKOM peanu3aluy KBaHTOBOTO
KOMITBIOTEPA; MPEACTABISATH OCHOBHBIC 3JIEMEHTHI KBAHTOBBIX BEHTUJICH, ONEpalii, TPAHCIOPTUPOBKH
uH(pOpMALNH, TEIENOPTAUU, KOPPEKIIMH OLIMOOK B BHJI€ KBAHTOBBIX CXEM.

BIIAJICTh!
METO/IOM BTOPHUYHOTO KBAaHTOBAaHUS MJIsl KBAHTOBOIO-TIOJIEBOTO OMHMCAHUSI KyOHUTOB M YNPAaBIISIOMINX
UMITYJbCOB; METOAAMHU COCTAaBJICHUAYpPAaBHEHUH IS ydeTa KBAaHTOBBIX TUCCHUIIATHBHBIX MPOLECCOB B
KBaHTOBBIX OMTax; OCHOBaMHU KBAHTOBOM CXEMOTEXHHUKH.

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

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Hctopuss KBAaHTOBBIX BBIUMCICHUH H
1 OCHOBHbIE 3a/lauu KBAaHTOBOM 1 1 1
UH(POPMATHUKH.
) KBaHTOBBII our " OCHOBHBIE 1 1 1
OJHOKYOWTHBIC BEHTUIIH.
3 OcHOBHBIE JBYyX- W MHOTOKYyOUTHBIE 1 1 1
BeHTUIH. Anroputm Jloiiva.
4 YucTble, CMENIaHHBIC W 3allyTaHHBIC 1 1 1
cocrosHus. KBantoBas tenenopramus.
KBantoBoe mnpeoOpazoBanne Dypre u
5 anroput™  (akropuzanuu  (aJTOpUTM 1 1 1
[opa).
6 KBaHTOBBII1 anropuT™ moucka (aaroputM | 1 |
I'poepa).
7 KBanTOBOE MOAENNPOBAHHE. 1 1 1
] [lorepst KOrepeHTHOCTH B KBAaHTOBBIX 1 1 3
KOMITbIOTEpaXx.
9 Koppekuus KBaHTOBBIX OIHNOOK. 1 1 6
KBaHTOBBIE KOIBI.
10 KBaHTOBBIII KOMITBIOTEP Ha ONTHYECKHX 1 1 )
¢doroHax.
1 KBaHTOBBIC BBIYMCICHUS HAa HMOHAaX B 1 1 )
JIOBYILIKAX.
12 CaepxmnpoBoguukoBsie  KOJ[-pezoHaropsl 1 1 6
U KyOUTBHI.
13 HanonnekTpoMexaHHuecKue CUCTEMBbl U 1 1 )
KBaHTOBas HH(OpMATHKA.
14 OnTosnexkTpoMexaHuka W KBAaHTOBas 1 1 1
nH(pOpMaTHKA.
15 KBantoBele  TOYKM B (OTOHHBIX 1 1 1
CTPYKTYpax W KBaHTOBasi HH(OpPMaTHKA.
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.




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

4.2.

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

Cemecrtp: 3 (Ocennwii)

1. MicTopust KBaHTOBBIX BBIYMCICHHH U OCHOBHBIE 32/1a491 KBAHTOBOW WH(POPMATHKH.

Vicropust KBaHTOBBIX BBIYMCICHHH M OCHOBHBIE 33Jaud KBaHTOBOW HH(OpMATHKH. DKCKYpC B
UCTOPUIO KBAaHTOBOM MEXaHMKH M KJIaCCHYeCKoW WHQopMartuku. [Ipeanochuiku, 0O0yCIOBHBIIHE
BO3HUKHOBEHHE WJIeW KBAaHTOBOH 00paboTKM MHpOpManuu. PazdbueHnne BBIMUCIUTENBHBIX 3a/1a4 110
KJaccam ciokHOCTH. OnpeneneHns 1 TSPMUHBI KBaHTOBOM HH(popMaTuku. OCHOBHBIC LIEJH U 331a491
kBaHTOBOH wuH(popmaruku. Kpurepuu J[uBuHuenio, ompeaensionmye NPUTOTHOCTh (U3NUECKOM
CHCTeMBI ISl TOCTPOCHMS KBAHTOBOTO KOMIIbIOTepa. lIpMHIMNHMAIbHAS CXeMa apXUTEKTYPhI
KBAaHTOBOT0 Kommbiorepa. [Ipumeps! (pu3nueckoil peann3anny 3I€MEHTOB KBAHTOBBIX BBIYMCICHUI.

2. KBaHTOBBIM OMT U OCHOBHBIE O,E[HOKY6I/ITHI>IG BCHTUIIN.

dopmanuzanys ONUCAHUS COCTOSHUS U 3BOJIIOLIMY KBAHTOBOTO OMTa (KyOHTa) B paMKax MaTpUYHOTO
noaxoga. CrnocoObl MpeICTaBICHUS] KBAHTOBOTO COCTOSHHS KyOHTa NpH MOMOIIM, a) OMHApHBIX
CTOJIONOB, 0) AMPAKOBCKUX K3T- M Opa-o0o3HaueHWid M B) mapaMmerpuzauuu Ha cdepe bioxa.
CnocoObl TpencTaBiIeHUs ONHOKYOMTHBIX BEHTHJICH HpU IOMOILM, a) IBYPSAAHBIX MaTpui, O)
MPOEKLUMOHHBIX onepatopoB [lupaka u B) omeparopoB moBopora Ha cdepe bnoxa. OcHoBHBbIE
OJTHOKYOWTHBIC BEHTHJIM U MX CBSI3b ¢ Marputiamu [laynu. [Ipou3BONBHBIN OHOKYOUTHBIA BEHTHIIH
Kak KOMOWHAIMsl BJIEMEHTapHBIX OIepaTopoB moBopoTa. [lpumep ¢usmueckoil peanuzauuu u
Maremarnyeckoro onucanus BeHTHIst NOT Ha AByXypOBHEBOM aTrome.

3. OcHOBHBIE ABYX- 1 MHOTOKYOUTHBIC BeHTUIM. Anroput™ Jloitua.

dopmanuzanys ONUCaHUs COCTOSIHHUA U SBOJIOLUH JIBYXKyOUTHOH CHCTEMBI B paMKaxX MaTPUYHOTO
nozaxona. OCHOBHbIE JBYyX- U MHOTOKYOHTHBIE BEHTHIN. TeopeMa 0 CyleCcTBOBAaHUHN YHUBEPCAIBHOTO
Habopa KBaHTOBBIX BeHTWIEH. [Ipumep Qusmueckoil peanu3alMu U MaTeMaTHYECKOTO ONHCAHUS
nByxkyoutHoro BeHTwss CNOT. [IpunnunuanbHas cxeMa KBaHTOBOTO peructpa. JlpoudHas cucrema
MPECTABICHUS LIENBIX YHCET M €€ HMCIOJIb30BaHUE ISl 3arpy3Kd 4Hcel B 0a3uCHBIC COCTOSHUS
KBaHTOBOro perucrpa. KBaHTOBbIM mnapamnenun3M. KBaHTOBBI TreHeparop Cily4alHBIX 4YHCEll.
Anroputwm [oiua 1Jis 0qHOIIArOBOH MACHTU(DUKALIMHE OMHAPHON (QYHKIIUH.

4. LII/ICTLIG, CMCHIAHHBIC U 3allyTAHHBIC COCTOSHUA. KBanroBas TCJICIOpTaLU.

OmnpeneneHne W KPUTEPUHA UYUCTBIX M CMEIIAHHBIX COCTOSHUH KBAaHTOBOM CHUCTEMBI. Pemykius
MaTpullpl IJIOTHOCTU COCTaBHOM cucTembl. OmnpezeneHue 3allyTaHHOI'O COCTOSIHMS KBaHTOBOM
cucteMbl. KonmuuecTBeHHas oOLEHKAa Mepbl 3allyTaHHOCTH JUIsl AByX KyoOurtoB. basuc bemna.
CBepXIUTOTHOE KOJMPOBaHWE W Tepeada KBaHToBou mHpopMmaru. DIIP-mapagokc u HepaBeHCTBA
benna. KBanToBas Tenenoprauus.

5. KBanToBoe npeobpazoBanne @ypbe u anroput™ Paxropuzanuu (anroputm Llopa).

Anroputm KonmepcMmuTa peanmu3anue KBaHTOBOTO TpeoOpasoBaHus @Dypbe. DJIEMEHTHI TEOPUH
gyrcen. 3agada o (akropuzanuu OONBIIMX NeNbIXx Yruceld. D(PQGEKTUBHBIA KBaHTOBBIM alTOPUTM
¢daxropuzanmu Illopa. Kpunrorpapus ¢ OTKpeITBIM KiodoM. B3mom RSA-kpunrocucrem npu
nomomu anroputma lllopa. Tlpumep peanuzanum anroputma lllopa Ha 15-kyOuTHOM (hOTOHHOM
qHIIe.

6. KBanToBsiii anroputm mmoucka (anroputm ['posepa).




3anaua 3¢peKTUBHOrO Moncka B HECTPYKTYpUPOBAaHHOM Oasze AaHHBIX. ANTOpuUTM moucka ['posepa.
KBanroBbiil opakyn, urtepauus [posepa u ux reomerpuueckas wunHrepnperauus. CrTpykrypa
KBaHTOBOTO TNPOLIECCOPa, PEATU3YIOIIEr0 alrOPUTM IMOUCKA.

7. KBaHTOBOE MOZIEIUPOBAHUE.

DeiiHMaHOBCKHUI MOAXO/ K MOCTPOCHHUIO KBAHTOBOTO KOMITbIoTepa. CrcTemMa JBYXypOBHEBBIX YacTHUIL
(CTIMHOB) KakK KBaHTOBBIM CHMYNATOp. BbrumcieHne cOOCTBEHHBIX 3HAYEHUI M MOICIMPOBAHHUE
KBaHTOBOH JAMHAMHUKH OAHOMEpPHOW dYacTuipl. [IpUHIUIBI MOIENMpPOBaHMS KBAaHTOBBIX (Ha30BBIX
MEPEXO/I0B ra3a MOJIIPUTOHOB B paMkax Mojenu Jxeiinca-Kammunrca-Xa60apya.

8. IloTepst KOrepeHTHOCTH B KBAHTOBBIX KOMIIbIOTEPAX.

HeyHurtapHblif MOAXOX K OMMCAHHMIO OTKPBHITBIX KBAHTOBBIX cHcTeM. OCHOBHBIE MOHATUS 00
ypaBHeHusix Jlunn6nana u JlamkeBena. BzaumoznericTBue KBaHTOBOTO KOMITBIOTEPA C OKPYKEHUEM U
MoTepsi KOTEPEHTHOCTH. MaTteMaTrueckass MoJieNib TIoTepu (pa3oBoil KOTePEeHTHOCTH JBYXKYyOWUTHOMH
cucteMod. TOYHOCTH BOCIHPOM3BENECHHA KBAaHTOBBIX OINEpaluil MpH HAIMYUM JUCCHUNALMKM M
neda3supoBKH.

9. Koppexkiusi KBaHTOBBIX OIMIMOOK. KBaHTOBEIE KOJIBI.

Koppekiust ommbOK B KJIACCHYECKOM UM KBAaHTOBOM OuTax. MaxopurapHas KOPPEKIHSL.
Krnaccudukanust KBaHTOBBIX OIIMOOK. TpeXKyOWTHBIC KOIBI JUIS HMCIPABICHUS aMIUTMTYIHOH W
¢dazoBoii ommbok. JleBatukyouTtHblt kox Illopa ¢ u3aMepeHHWeM CHHApPOMA JUIsl JTUATHOCTHKH H
KOPPEKIMM TPOU3BOIBHON OImMOKH. [lacCHBHBIE M aKTHUBHBIE CIIOCOOBI MOAABICHUS KBAHTOBBIX
ryMoB. TeopeMa 0 OMEXOYCTOWYHBBIX KBAHTOBBIX BBIYHCIICHUSIX.

10. KBaHTOBBIH KOMITBIOTEP HA ONTHYECKUX (OTOHAX.

CxeMbl MHULHMAIN3ALUA U CIOCOOBI KOOAUPOBKM KBAaHTOBOW MH(OPMALMK B NPOCTPAHCTBEHHYIO U
MOJISIPU3AIIMOHHYI0  CTETeHH  CBOOOABI  (oTOHA. DyeMeHTHl  Teopud  (hazoBpamiarenet,
cBeronenurened u sueek Keppa. OcHOBHBIE OIHOKYOMTHBIE KBaHTOBbIE BEHTWIHM. KBaHTOBas
ANIEKTPOIMHAMHUKA B ONTHYECKUX pe3oHaropax. [IpeacraBieHne 00 HMCKYCCTBEHHOW HEIMHEHHOMN
cpede, cO3laBaeMOM aroMOM B PE30HATOPE-JIOBYLIKE, [JIi OpPraHW3alud HETPUBHAIBHBIX
IBYXKYyOHTHBIX OTIE€pALUii.

11. KBaHTOBBIE BBIYMCIICHHUS Ha MOHAX B JIOBYIIKAX.

Wounbl 1 nonHble KpucTauibl B joBylukax Ilayns. IlpuHOune! qonmiepoBCKOro U HEPE30HAHCHOIO
OXJIQXKJIeHUs] MOHOB. KBaHTOBbIE BBIYMCIICHMS HAa HOHAaX B JIOBYIIKaX. OKCIEPUMEHTaJIbHAas
peanmuzanns CNOT Ha oguHOYHOM HoHe O6epuiust. [IpuMepsl peanu3anuy TBEpAOTEIBHBIX YUIIOB C
HWOHHBIMH JIOBYIIIKAMH.

12. CepxnpoBonnukoBbie KOJI-pe3oHaTopbl 1 KyOUTHI.

3apsiioBble, (a3oBble W (IIOKCOMAHBIE KyOHUTBHI Ha CBEPXIPOBOAHMKAX. Du3nueckue NPHUHIMIIBI
paboTbl U Maremaruyeckas MOAENb MpocTeHiero 3apanoBoro Kyoura. CrocoObl KOAWPOBAaHUS U
00paboTKM KBaHTOBOW WHQOpPMAUMK B 3apsoBOM Kybute u TpaHcMmoHe. KorutaHapHbIi
CBEPXIPOBOAALINA PE30HATOP KaK CHUCTEMAa-TIOCPEOHUK MEXKAY ABYMs YAAJCHHBIMH KyOUTaMHu.
JeMeHThl MUKPOBOJIIHOBOH TPaHCMHUCCHOHHOHM CHEKTpOCKONNH ¥ peduekromerpuu. [lepcrekTHBBI
MacIITaOMPOBaHUS CBEPXIIPOBOJIHUKOBBIX CETEH.

13. HaHOBJ’IeKTpOMeX&HI/ILIeCKI/Ie CHUCTCMbI 1 KBAHTOBAsA I/IH(l)OpMaTI/IKa.



[Ipencrasnenue o MUKpO- U HaHOAIEKTpoMexaHnueckux cuctemax (HOMC). Ilpumepsl npuMeHeHUs
HOMC B KkauyecTBE KAaHTWIEBEPOB, MOCTHKOB-JIETEKTOPOB MEXaHHYECKOTO CMELICHUS U
MAacc-CIIEKTPOMETPOB B COBPEMEHHON HaHOAIEKTpoHUKe. OCHOBHBIE HAIIPABICHHS UCCIIEJOBAaHUH 110
npumeHeHnro HOMC B kBaHTOBOW uHQoOpMatuke. [uOpuaneie cucrembl Ha ocHoBe HOMC.
KorepenTHblii 0OMeH OJMHOYHBIM KBAaHTOM MEKIY MOCTUKOM U (a30BbIM KyOHTOM. CIIEKTpOCKOMINS,
tepMomeTpust 1 Tomorpadus HOMC.

14. OnrToanekTpoMexaHUKa U KBaHTOBasi HH(popMaruka.

B3anmopeiicTBue cBeTa ¢ KBaHTOBBIMM MEXaHWYECKMMU cucTeMamu. CBeToBoe naBieHue. [Ipumepst
onrroanekrpomexannueckux cuctem (OOMC). IlpuHnunuansHas cxeMa U TEOPETHUECKOE OIMCaHHUE
kBaHTOBbIX OOMC. OxnaxaeHue, CHEKTPOCKONMS U  pealu3alys pekXUMa CHIBHOTO
B3aumozeiicteus B OOMC. Ilpumepsl THOpPHUIOHBIX CHUCTEM MJIsi KBAaHTOBBIX BBIYHMCIICHHH,
Britodarore OOMC.

15. KBaHTOBBIE TOUKH B (POTOHHBIX CTPYKTypax M KBaHTOBast MHPOpMATHKA.

[IpocTpaHCcTBEHHOE KBAaHTOBAaHUME HOCUTENEH 3apsa B HU3KOPa3MEpPHBIX HAHOCTPYKTypax. THIibl
kBaHTOBBIX ToueK (KT). IIpocTpaHcTBeHHAs JOKanM3amus 3JIEKTPOMArHUTHOTO MOJs U (DOTOHHBIE
pesonaropsl (PP). Bzaumoneticteue KT u ©P. [IpuHnunel peann3anny KBAHTOBBIX BBIYHCICHHN C
MPOCTPAHCTBEHHBIMH, CIMHOBBIMHU M 3KCUTOHHBIMHU CTETEHsIMU cBOOOAbI anekTpoHoB B KT. Cxema
MacIITaOupyeMbIX KBAaHTOBBIX ceTeil Ha ocHOoBe KT, ummnantupoBaHHbIx B OP.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

JOCKa, MapKepbl, KOMITBIOTEP U MYJBTUMEIUHHOE 000pynoBaHKE (TIPOEKTOP).
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Hunbcen M., Yanr WM. KBanToBble BEIUKCIIEHUS M KBaHTOBast nHGopMmauus. — M: Mup, 2006.

JomnonHurensHas aureparypa

1. Banues K.A., Kokun A.A. KBaHTOBBIE KOMITBIOTEPHI: HAJIEKIBI U peajbHOCTH (2-0€ u31). MockBa —
WNxesck: PerymnspHas n xaotnueckas tuHaMmuka, 2004.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI 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

n

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CTyaeHT, MpoCIyIIaBIIUi Kypc JIEKIMH W CEeMHUHApOB, JODKEH OBJIAAETh OOLIMM HOHATHHHBIM
anmaparoM M HayYUThCS IPUMEHSITh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemienuss Bcex 3aHATHHA, NPELyCMOTPEHHBIX y4EOHBIM IIJIAHOM; BEACHHUE KOHCIIEKTOB 3aHATHUH;
aKTHBHOE y4JacTHe B 00CYKIEHUH MaTepuaa;

2) BayKHO AOOWTHCS MOHMMAHUS MU3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
MPETIoIaBaTeI0 Ha JICKIUY WK IOKIaJUUKY Ha 3aHATHH.



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

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: A .B. llykanos, kaua. ¢u3.-Mar. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

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

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUYCHHUA JUCHHUIIINHBI ((I[I/Ial" HOCTHKA WU MOHUTOPUHI IJIa3MCHHBIX TEXHOJIOTHI MHUKpPO U

HAHORJIEKTPOHHUKI» 00YUaIOLIHIACS TOTKEeH:

3HATb:

OCHOBHbBIC TPHHIUIMBI KBAaHTOBBIX BBIYMCICHHH; OOIIyI0 CTPYKTYpY KBAaHTOBOTO KOMIIBIOTEPA;
CYLIECTBYIOIIUE KBAHTOBBIC AJITOPUTMBI (AaKTOpPH3ALMK, IMOMCKA M MOACIUPOBAHUS; OTIUYUS
KBAaHTOBOT'O KOMITBIOTHHIAa OT KJIACCHYECKOT0; OCHOBHBIE MPOOJIEMbI, BOSHUKAIONINE TPH pa3padoTKe
3JIEMEHTHOM 0a3bl KBAHTOBBIX KOMIIBIOTEPOB M KBAaHTOBBIX CETEH, W CIOCOOBI WX PELICHHUS;
[IPEUMYILECTBA U HEOCTATKU CYLIECTBYIOIIUX [IPOTOTUIIOB KBAHTOBBIX KOMIIBIOTEPOB.

yMeThb:

pemars deMeHTapHble KBAHTOBOMEXaHHMYECKHE YPAaBHEHMSI, ONUCHIBAIONINE TUHAMHUKY OTHOTO M JABYX
KyOWTOB; OLICHMBaTh BpPEMs BBIIIOJHEHHUS KBAaHTOBBIX Olepanuil (TakTOBYIO 4YacTOTy KyOHTa u
perucrpa) ¥ BpeMeHa IMOTEPH KOTEPEHTHOCTH Ul KOHKPETHON (pM3MYECKOM peanu3aluy KBaHTOBOTO
KOMITBIOTEPA; MPEACTABISTH OCHOBHBIC 3JIEMEHTHI KBAHTOBBIX BEHTUJICH, ONEpalyii, TPAHCIOPTUPOBKH
nH(pOpMALNH, TEIENIOPTAUU, KOPPEKIMH OLIMOOK B BHJIE KBAHTOBBIX CXEM.

BJIAA€Th:

MCTOAOM BTOPUYHOTI'O KBAHTOBAHUSA IAJId KBAHTOBOI'O-IIOJICBOTO OIMCAHUA KY6I/ITOB W yHOpaBJIAOMIUX
HUMITYJIbCOB; MCTOAAMH COCTaBHeHI/IﬂypaBHeHHﬁ U yd€Ta KBAHTOBBIX AMCCHUIIATHBHBIX HPOLICCCOB B
KBAaHTOBBIX 6I/ITaX; OCHOBaMH KBaHTOBOI CXEMOTEXHUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpr0 TIPOBEJCHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH MPEAYCMOTPEH KPATKH OMPOC IO TeMe
MPEBIIYIIETO 3aHATHs/

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

OcHOBHBIE 33J]a41 KBAHTOBOW HH(OPMATUKH

KBaHTOBBII1 OUT 1 OCHOBHBIE OAHOKYOUTHBIE BEHTHIIN

OcCHOBHBIE ABYX- 1 MHOTOKYOUTHBIE BEHTWIH. Anroputm Jloitua.

UucTele, CMEIIaHHbIE U 3allyTaHHbIE COCTOsHUA. KBaHTOBasA Tenenopranus.
KBanrtoBoe npeobpazoBanue @ypbe u asroput™ ¢axropuszauuu (anroputm Llopa)
KBanToBbliil anroputm noucka (anroputM I'posepa)

KBanTOoBOE MOAENINpPOBAHUE.

AN i

HOTCpH KOTCPCHTHOCTHU B KBAHTOBBIX KOMITIBIOTCpPAX.



9. Koppekius KBaHTOBBIX OIMOOK. KBaHTOBEIE KOJIBI.

10. KBaHTOBBIH KOMITBIOTEP Ha ONTHYECKUX POTOHAX

11. KBaHTOBBIE BRIYMCIICHUS HA HOHAX B JIOBYIIKAX

12. CepxnposoauukoBbie KOJI-pe3oHaTOphI 1 KyOUTHI

13. HanoanekTpoMexaHU4ecKre CUCTEMbI U KBaHTOBasi HH(PpOpMaTHKa

14. OrnrToanekTpoMexaHUKa U KBaHTOBasi HHPOpPMaTHKa

15. KBaHTOBBIE TOUKH B (JOTOHHBIX CTPYKTypax M KBaHTOBasi ”HPOpMaTHKa

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

[Ipumep 1.

1. OcHoOBHBIE 331341 KBAHTOBOU NMH(OPMATUKN

2. KBaHTOBBII OUT U OCHOBHBIE OTHOKYONTHBIE BEHTHIIN

[Ipumep 2.
1. HanoanexkTpoMexaHU4eCKHE CUCTEMbI U KBAHTOBas! MH(OPMaTHKa
2. OnTodNEeKTpOMEXaHUKa U KBAaHTOBAsI HH(OpMaTHKa

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIE 3HAHMS 10 BCEM paszeiaM y4eOHOH MporpamMMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (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 MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XXEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPUYECKU peIIaTh CIOXKHBIE NPOOJIIEeMBI B
HECTaHIAPTHOW CUTYyal1u;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSX, KOHIETLHUAX M HANPABICHUAX IO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIOJIb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIAJICHUE MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(ECCHOHANBHBIX 3a1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyallUd B paMKax Yy4eOHOH MporpaMMmbl, IIOJIHOE YCBOEHHE OCHOBHOW M JONOJHHUTEIbHOM
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNLIMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMocCToOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3HPOBAaHHbIE, INIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MPOrpaMMel;
*  HCHOJIb30BaHHE HAyYHOM TEPMUHOJOTHH, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieIaTh 000CHOBAHHbIE BBIBOJIBI;
* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIllaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MPOrpaMMel;



*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEILHOW JINTEPATYpPhl, PEKOMECHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHLEMIUAX U HANPABICHUSAX IO H3y4aeMOM
JTUCITUIUIMHE W JIaBaTh WM KPUTHYECKYH) OIICHKY C TIO3WIUK TOCYJapCTBEHHON wuaeonoruu (1o
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

* aKTHBHAs CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, Ja0OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.

7 6amnoB — (OYEHb XOPOLIO):
* CcHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

¢ HCIIOJb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUHN (B TOM YHUCJIC HA UHOCTPAHHOM ${3BIK6), JIMHTBUCTHYCCKHU U
JIOTUYCCKH IMPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JIaTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHNEC MHCTPYMCHTAapUeEM yqe6H0171 AUCHUIUIMHBI, YMCHUC €0 UCIOJIb30BATH B IIOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

* YCBOCHHME OCHOBHOW M JIOTOJIHUTEIBHOW JIUTEPATYypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHE U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

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

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJAJCHHE WHCTPYMEHTapHeM YYeOHOW AMCLUUIUIMHBI, YMEHHE €ro HCIIOJb30BaThb B PELICHHU
y4eOHBIX U MPOQPECCHOHANBHBIX 33]a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HMM CPaBHHUTEIBbHYIO OLICHKY; AaKTHBHAas CaMOCTOATENbHas palboTra Ha
MPAaKTHYECKUX, J1a0OPaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMNIOBHIX OOCYXICHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUil.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4eOHOH MPOTrpaMMBL;

° HCIIOJIBb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PAMOTHOC, JIOTHMYCCKU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOQEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTH CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPAaTyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOPUAX, KOHLCIINHUAX W HAIPABJICHHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;
* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCIIOJIb30BAaHUE HAYYHOW TEPMUHOJIOTMH, CTHIMCTUYECKOE U JIOTUYECKOE H3IIOKEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

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

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

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX WU HANPABICHUSIX IO H3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha IPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHSIX,
JOITyCTUMBINA YPOBEHB KYJIBTYPBI UCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTAaTOYHO MOJHBIA 00bEM 3HAHMI B paMKax 00pa3oBaTeIbHOTO CTaHJAPTa;



* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOrpaMMOi TUCIUILTHHBL;

*  HCIOJIb30BaHME HAy4YHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaoe BIajeHHE HMHCTPYMEHTapHeM Yy4eOHOW IUCLUUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEYMEHHUE OpPUEHTHPOBATLCS B OCHOBHBIX TEOPUAX, KOHLEMNUMAX M HalpaBICHUSIX H3ydyaeMOoi
JVCLUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3alaHUN.

2 6amna — (HEYIOBJIETBOPUTEJIBHO):

* (parmenTapHbIC 3HaHU B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HAHMUSA OTJCNBHBIX JIUTEPATYPHBIX HCTOYHHUKOB, PEKOMEHJIOBAaHHBIX Y4EOHOH mporpamMmoii
JVCIUIUIAHBI;

*  HEYMCHHE HCIOJb30BaThb HAYYHYIO TEPMHUHOJIOTHIO AMCLMIUIMHBL, HAJIM4YHE B OTBETE TPYOBIX
CTHIMCTHYECKHX M JIOTUYECKUX OLIHOOK;

* TACCHUBHOCTbH Ha NMPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KHH YPOBEHb KYJIBTYPbI HCIIOJIHEHUS
3aJIaHUH.

1 6a1 — (HEYAOBJIETBOPUTEJIBHO):

* OTCYTCTBHE 3HAHUH M KOMIIETCHIMH B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpeIeasoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromiemycst npepoctaBisiercs 30 MUHYT Ha MOAroToBKy. Ompoc
oOyyaromierocst no OuieTy He TOJDKEH MPEeBBIIIAaTh OJHOTO Yaca B yCTHOH (opme.



