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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 TaKkKe H3y4YeHHE CICUUAIbHBIX BOMPOCOB KBAaHTOBOW MEXaHHKH, TEOPHHM KBAaHTOBBIX
QITOPUTMOB U CBSI3M, KBAaHTOBOM Koppekuumu omuOoK. PaccmarpuBaroTcs OCHOBHBIC HAanpaBiIeHUS
SKCIIEPUMEHTAJILHBIX UCCIIEI0BAHUM, OPUEHTHPOBAHHBIC HA PEaM3alMI0 IPUHLIUIOB 00paOOTKH KBAaHTOBOU
uHpopManny. Pa3zbuparorcsi Kak yKe CyIIECTBYIOIIME, TaK M HOBEHIINE KBAaHTOBBIE CXEMBI,
pa3palarbiBacMble B XOI¢ TPOSKTUPOBAHHUS SIEMEHTHON 0a3bl MOJTHOMACIITAOHBIX KBAHTOBBIX KOMIIBIOTEPOB.

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 CJ'IanaTeJ'ICﬁ K MPOCKTUPOBAHUIO HpOCTeﬁHIPIX KBAaHTOBBIX ceTeﬁ, ITIOHUMaHHWIO (I)I/I3I/I"IGCKI/IX
OCHOB IIPOLICCCOB, OGCCHe‘II/IBa}OHH/IX BBINIOJTHEHHUE KBAHTOBBIX BEHTWJICH WU AJITOPUTMOB, K HX
MOACIIUPOBAHUIO U OIITUMU3ALIUU;

* CTUMYJUPOBAHHE CAMOCTOSTEIILHOW pa0OThI CIylIaresei ¢ OpUrHHaIbLHBIMU paboTaMu, IyOINKYIOMIUMHUCS
B OTEYECTBEHHBIX M 3apyOe)KHBIX HAyUHbIX JKypHAJIax.

[To pe3ynbTaram 0CBOEHUS AUCUUTIINHBI CTYACHT AOJDKEH:!

3HaTh:

OCHOBHbIE NPUHLIMIBI KBAHTOBBIX BBIYMCICHWH; OOLIyI0 CTPYKTYpy KBAaHTOBOTO KOMIIBIOTEPA;
CYLIECTBYIOIIME KBAaHTOBBIC AJITOPUTMBbI (AaKTOpPH3ALMU, MOUCKA W MOACIMPOBAHUS; OTIMYHS KBAHTOBOTO
KOMIIBIOTHHTA OT KJIACCHYECKOT0; OCHOBHBIE MPOOJIEMbI, BOSHUKAIONINE MPH Pa3pabOTKe 3IEMEHTHOH 0a3bl
KBAaHTOBBIX KOMITBIOTEPOB M KBAHTOBBIX CETEH, W CHOCOOBI MX PELICHHUS; MPEUMYLIECTBA M HEAOCTaTKH
CYILECTBYIOIIUX MPOTOTUIIOB KBAHTOBBIX KOMITBIOTEPOB.

YMeTs:

pelaTbh 3J1€MEHTapHble KBAaHTOBOMEXaHUUYECKHUE YPAaBHEHMsI, ONMCHIBAIOIIME IUHAMUKY OJHOTO M JIBYX
KyOWTOB; OLIGHUBATh BPEMs BBIIIOJHEHUS KBAHTOBBIX ONEpalHii (TAaKTOBYIO YacTOTy KyOWTa M PErucrpa) u
BpEMEHa IOTEepPU KOTEPEHTHOCTH JUI KOHKPETHOW (u3ndeckol peanu3aluy KBAaHTOBOTO KOMIIBIOTEPA;
MPECTABISATH OCHOBHBIC JJIEMEHTHl KBAHTOBBIX BEHTHJICH, Omepanuii, TPaHCIIOPTHUPOBKH HHQPOpPMAaLIUH,
TEeJICOPTALMU, KOPPEKIIUH OIIHOOK B BU/I€ KBAHTOBBIX CXEM.

Bnaners:

MCTOAOM BTOPUYHOI'O KBAHTOBAHUSA [JId KBAHTOBOTI'O-IIOJICBOIO OIIMCAHUA KY6I/ITOB n  yHOpaBJIAKOIIAX
HUMITYJIBCOB; MCTOAAMH COCTaBHeHI/IﬂypaBHCHI/If/'I MJIA yd€Ta KBAHTOBBIX JHUCCHUIIATUBHBIX IIPOLIECCOB 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 CIIyIIAaTele C TEOPETUYECKUMH M DKCIIEpUMEHTAIbHBIMH OCHOBaMH pealu3aluu
KBAHTOBBIX BBIYMCICHHUH, a TAaKK€ WU3yu€HHE CIIELUAIbHBIX BOIPOCOB KBAHTOBOM MEXaHMKU, TEOPUHU
KBAaHTOBBIX aJTOPUTMOB M CBSI3M, KBAaHTOBOW KOppeKUMH oOmHMOOK. PaccMaTpuBaioTcsi OCHOBHBIE
HaIpaBJIEHUS 3KCIEPUMEHTAJIbHBIX MCCIIEJOBaHUI, OPUEHTUPOBAHHBIE HAa pPEaIU3aLMI0 IIPUHLIUIIOB
0o0paboTku KBaHTOBOW HH(popmanmu. Pa3buparorcs kak yke CyIIECTBYIOIIME, TaKk M HOBEHIINE
KBaHTOBBIE CXEMbI, pa3padaTsiBacMble B XOJ€ MPOESKTUPOBAHUS EMEHTHOI 06a3bl MOJHOMACIITA0OHBIX
KBaHTOBBIX KOMITBIOTEPOB.

3agaun AUCHUILUITHHBI
* TpUOOpETeHHE CiylarensMd Oa30BBIX 3HAHUI B 00JACTH COBPEMEHHOW KBAaHTOBOW TEOPUHU
nHpOpMaIINY;
* mpuoOpeTeHue CiymarensiMi 0a30BbIX 3HAHUW B OOJNIACTH COBPEMEHHOW OJKCIIEPHUMEHTAIBHOM
KBaHTOBOW MH(OPMATHKH;
* OCBOCHHME HABBIKOB KPHTHYECKOTO aHAJIM3a KOHKPETHBIX MOJEJel MOJIHOMACIITAOHBIX KBaHTOBBIX
KOMITBIOTEPOB;

¢ IIOArOTOBKa cnymaTeneﬁ K TIPOCKTUPOBAHUIO HpOCTeﬁH.IPIX KBAaHTOBBIX CCTeﬁ, IIOHMMAHUIO
(1)I/I3I/I‘-ICCKI/IX OCHOB ITIPOLECCOB, 06ecneq1/IBar0me BBINIOJTHEHHE KBAHTOBBIX BEHTUJICH U aJITOPUTMOB,
K UX MOACIIMPOBAHUIO U OIITUMU3ALINN,

* CTUMYJUPOBaHHME CaMOCTOSATEJIBHOM PabOTHl CiylIaTelel ¢ OpUTrHHAJBHBIMH  paboTamu,
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI,  CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHUH M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHON
aHaJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
IKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

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

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
OCHOBHBIC TPHHIIMITEI KBAaHTOBBIX BBIYMCICHUN; OOIIYI0 CTPYKTYpPY KBAaHTOBOTO KOMITBIOTEPA;
CYIIECTBYIOIINE KBAHTOBBIC aJITOPUTMBI (DAaKTOpPHU3AIMH, TOMCKA W MOJCIUPOBAHUS, OTIAYHS
KBaHTOBOTO KOMITBIOTHHTA OT KJIACCHYECKOTO; OCHOBHBIE MPOOIEMBbI, BOSHHUKAIOIINE MPHU pa3padboTke
DIIEMEHTHOM 0a3bl KBAHTOBBIX KOMIIBIOTEPOB M KBAaHTOBBIX CETEH, M CHOCOOBI WX pEIICHUS;
NPEUMYLIECTBA U HEJOCTATKU CYLIECTBYIOIIMX TPOTOTUIIOB KBAHTOBBIX KOMITBIOTEPOB.

YMETb:




pemarh deMeHTapHble KBAHTOBOMEXaHHMYECKHE YPAaBHEHHUSI, ONUCHIBAIONINE TUHAMUKY OTHOTO M JABYX
KyOWTOB; OLICHWBaTb BpEMs BBIMOJIHEHUs] KBAHTOBBIX ONepaluid (TaKTOBYIO YACTOTy KyOHTa U
perucrpa) U BpeMeHa IOTepPH KOTEPEHTHOCTH JUIsl KOHKPETHOW (PM3MUECKOl peann3aliii KBaHTOBOTO
KOMITBIOTEPA; MPEJCTABISATH OCHOBHBIC JIEMEHTHI KBAHTOBBIX BEHTHIICH, Ollepaluii, TPAHCIIOPTUPOBKU
uH(pOpMALNH, TEIENOPTAUU, KOPPEKIIMH OLIMOOK B BHJI€ KBAHTOBBIX CXEM.

BIIAJICTh!
METO/IOM BTOPHUYHOTO KBAHTOBAaHUS JJISi KBAHTOBOTO-TIOJIEBOTO ONMHMCAHUS KyOWTOB M YIPaBISIOLINX
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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Vcropusi KBaHTOBBIX BBIYHCICHUN U
1 OCHOBHbIE 3a/lauu KBAaHTOBOM 1 1 1
UH(POPMATHUKH.
) KBaHTOBBII out u OCHOBHBIE 1 1 1
OJHOKYOWTHBIC BEHTUIIH.
3 OcHOBHBIE [JBYX- H MHOTOKyOWUTHBIE 1 1 1
BeHTUIH. Anroputm Jloiiva.
4 YucTble, CMENIaHHBIC W 3allyTaHHBIC 1 1 1
cocrosHus. KBantoBas tenenopramus.
KBantoBoe mnpeoOpazoBanne Dypre u
5 anroput™  (akropuzanuu  (anrOpUTM 1 1 1
[opa).
6 KBanTOBBII1 anroput™M novcka (alropuTMm | 1 |
I'poepa).
7 KBanTOBOE MOAENNPOBAHHE. 1 1 1
] [lorepst KOrepeHTHOCTH B KBaHTOBBIX 1 1 3
KOMITbIOTEpaXx.
9 Koppekuus KBaHTOBBIX OIHNOOK. 1 1 6
KBaHTOBBIE KOJIBI.
10 KBaHTOBBIII KOMITBIOTEp HA ONTHUYECKUX 1 1 )
¢doroHax.
1 KBaHTOBBIC BBIYHMCICHHS Ha HMOHAX B 1 1 )
JIOBYIIIKAX.
12 CaepxmnpoBoguukoBsie  KOJ[-pezoHaropsl 1 1 6
U KyOUTBHI.
13 HaHonnekTpoMexaHHueCcKue CUCTEMBI U 1 1 )
KBaHTOBas HH(OpMATHKA.
14 OmnroanexkTpoMexaHuka ¥ KBaHTOBAs 1 1 1
nH(pOpMaTHKA.
15 KBantoBele  TOukM B (DOTOHHBIX 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 MEXaHWKH M KJIacCHYeCKol WH(popMaruku. lIpennochuiku, o0ycIOBUBIIUE
BO3HUKHOBEHHE WJIeW KBAHTOBOH 00pabOoTKM WHGpopManuu. PazOreHne BBIYUCIUTENLHBIX 33134 10
KJaccaM ciokHOCTH. OnperneneHus ¥ TepMUHBI KBaHTOBON HH(popMaTHKU. OCHOBHBIC IIEJTH U 3a1a4H
kBaHTOBOM wH(popmaruku. Kpurepun JlmBuHueHIO, omnpeaensionye NpUTOMHOCTh (HU3UUYECKON
CHCTeMBI ISl TOCTPOCHHS KBAHTOBOTO KOMIbIOTepa. [IpuHIMIUMAmbHAs cXeMa apXHUTEKTyphI
KBAaHTOBOT0 Kommbiorepa. [Ipumeps! (pu3nueckoil peann3anny 3I€MEHTOB KBAHTOBBIX BBIYMCICHUI.

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

dopmanu3anys ONMUCaHUS COCTOSIHUS M OBOJIOIMU KBAaHTOBOTO OMTa (KyOUTa) B paMKax MaTpPUYIHOTO
noaxoga. CrocoObl IpenCTaBIeHNSI KBAHTOBOTO COCTOSIHUSI KyOuTa IpH TOMOINM, a) OMHApHBIX
cTOJIONOB, O) AMPAKOBCKUX K3T- M Opa-o0o03HaueHWd W B) mapamerpusanuu Ha cdepe brioxa.
CriocoObl  TIpesIcTaBIeHUS OMHOKYOWTHBIX BEHTWJICH MpPH IOMOINHM, a) ABYPSIHBIX MaTpHull, 0)
MPOCKIIMOHHBIX oreparopoB Jlupaka m B) omeparopoB moBopora Ha cdepe bioxa. OcHOBHBIE
OJTHOKYOWTHBIC BEHTWJIH U MX CBs3b ¢ Marpuuamu [laynu. [Ipou3BONbHBIN OMHOKYOUTHBIA BEHTHIIH
KaKk KOMOWHAIIMs JJIEMEHTapHBIX OIEparopoB MoBopora. [lpumep ¢u3mdeckod peanuzanuu |
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
noaxona. OCHOBHbIE JIByX- I MHOTOKYOUTHBIE BEHTIIN. Teopema O CyIeCTBOBaHUN YHHBEPCATIBHOTO
Habopa KBaHTOBbIX BeHTWJeH. llpumep ¢usmueckoil peanmzalu MU MaTeMaTUYECKOTO OMHUCAHUS
nByxkyoutHoro BeHTwisi CNOT. [IpuHnmnuanbHas cxema KBaHTOBOTO perucrpa. JIBoudHas cucreMa
MPECTAaBICHHUS LENBbIX YHCEN W €€ HCIOJIb30BaHUE IJIS 3arpy3KH 4Yucesl B Oa3UCHbBIE COCTOSHUS
KBaHTOBOro perucrpa. KpsanToBbli napamienu3Mm. KBaHTOBBIN reHeparop ciaydaiHbIX YHCEIL.
Anroputwm [oiua 1Jis 0qHOIIArOBOH MACHTU(DUKALIMHE OMHAPHON (QYHKIIUH.

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

OmnpeneneHne ¥ KPUTEPUH YHCTBIX M CMEIIAHHBIX COCTOSHHMI KBAaHTOBOW CHCTEMBI. Pemykuus
MaTpullpl IJIOTHOCTU COCTaBHOW cucrembl. OlpelesieHue 3allyTaHHOIO COCTOSHUS KBAaHTOBOM
cucteMbl. KonmuuecTBeHHas OLIGHKAa MeEpbl 3allyTaHHOCTH JJsl AByX KyOutoB. basuc bemna.
CBepXIUIOTHOE KOJMPOBAaHME U Tepelnada KBaHTOBOM mHpopmanuu. DI1P-napagokc n HepaBeHCTBA
benna. KBanToBas Tenenoprauus.

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

Anroputm KommepcmuTta peanuzaunu KBaHTOBOro mpeoOpasoBaHusi Dypwe. DIEMEHTHI TEOPHH
gyrcen. 3agada o (akropuzanuu OONBIIMX NeNbIXx Yruceld. D(PQGEKTUBHBIA KBaHTOBBIM alTOPUTM
¢akropuzanuu lopa. Kpunrtorpagusi ¢ oTkpbITeIM KirodyoM. Bsznom RSA-kpumnrtocuctem npu
nomomu anroputma lllopa. [Ipumep peanmzanmu anropurma Illopa Ha 15-kyOutHOM (QoOTOHHOM
qHIIe.

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



3anaua 3(pPeKTUBHOrO MOMCKAa B HECTPYKTYPUPOBAaHHON 0a3e MaHHBIX. AJITOpUTM Toucka [posepa.
KBanroBbiil opakyn, urtepauus [posepa u ux reomerpuueckas wunHrepnperauus. CrTpykrypa
KBaHTOBOTO TNPOLIECCOPa, PEATU3YIOIIEr0 alrOPUTM IMOUCKA.

7. KBaHTOBOE MOZIEIUPOBAHUE.

DeiflHMaHOBCKHI MOAXOA K MOCTPOSHUIO KBAHTOBOTO KoMIbIoTepa. CrcTeMa IByXypPOBHEBBIX YaCTHII
(cIIMHOB) Kak KBaHTOBBIM CHMynATOp. BblumcieHne COOCTBEHHBIX 3HAUCHHH W MOJAEIMPOBAHHE
KBAaHTOBOH AMHAMHUKM OJHOMEpPHOW wyacTHUlbl. [IpHHLIMIBI MOIENMPOBaHUS KBAaHTOBBIX (Ha30BBIX
MEPEXO/I0B ra3a MOJIIPUTOHOB B paMkax Mojenu Jxeiinca-Kammunrca-Xa60apya.

8. IloTepst KOrepeHTHOCTH B KBAHTOBBIX KOMIIbIOTEPAX.

HeyHurtapHblii NMOOXOA K ONHCAHUIO OTKPBITHIX KBAaHTOBBIX cHCTeM. OCHOBHBIE TOHATUS 00
ypaBHeHusX Jlunnbnana u JlamkeBeHna. B3anMoneiicTBre KBAHTOBOTO KOMIIBIOTEpPA C OKPYKEHHEM H
noTepsi KOTePEeHTHOCTH. MaTtemaTiueckass MOJIeib OTepr (a30BOil KOTEPEHTHOCTH ABYXKYOUTHOU
cucteMoid. TOYHOCTH BOCHPOM3BEACHHS KBAaHTOBBIX ONEpalMii INpPU HAJIWUYAK JUCCUIIAUUU U
neda3supoBKH.

9. Koppexkiusi KBaHTOBBIX OIMIMOOK. KBaHTOBEIE KOJIBI.

Koppekiss ommOOK B KJIACCHYECKOM M KBAaHTOBOM OuTax. MaxkopuTapHas KOPPEKLHSL.
Krnaccudukanusi KBaHTOBBIX OMIMOOK. TpexXKyOWTHBIE KOABI JJIsi MCIPABICHUS aMIUTUTYIHOW H
¢dazoBoii ommbok. JlepsiTukyoutHbdi kox Illopa ¢ W3MepeHHeM cUHApOMA JJsl JAUATHOCTUKH W
KOPPEKIMHA TPOU3BOJIBHON OmmOku. [laccCMBHBIE M aKTHBHBIE CIIOCOOBI ITONABIICHHS KBAaHTOBBIX
ryMoB. TeopeMa 0 OMEXOYCTOWYHBBIX KBAHTOBBIX BBIYHCIICHUSIX.

10. KBaHTOBBIH KOMITBIOTEP HA ONTHYECKUX (OTOHAX.

CxeMbl WHUIMATU3ALUH U CIIOCOOBI KOAWPOBKH KBaHTOBOH WH(OpPMalLKU B MPOCTPAHCTBEHHYIO U
MOJISIPU3ALIMOHHYI0  CTETeHH  CcBOOOABI  (OoTOHA.  JNeMEeHThl Teopuw  (azoBpaiaresei,
cBeronenurened u sueek Keppa. OcHOBHBIE ONHOKYOWTHBIE KBAaHTOBblE BEeHTWIH. KBaHTOBas
AIIEKTPOIMHAMHKA B ONTHYECKUX pe3oHaropax. [IpeacraBieHne o0 HMCKYCCTBEHHOW HEJIMHEHHOMN
cpede, CO31aBaeMOM aroMOM B PE30HATOPE-JIOBYLIKE, Ui OpPraHM3alud HETPUBHAIBHBIX
IBYXKYyOHTHBIX OTIE€pALUii.

11. KBaHTOBBIE BBIYMCIICHHUS Ha MOHAX B JIOBYIIKAX.

Houbl 1 vonHble KpucTauibl B joBymikax [laynsa. I[IpuHIunsl 1onmniaepoBCKOro U HEPE30HAHCHOTO
OXJIaXKJIeHUs MOHOB. KBaHTOBBIE BBIUMCIICHMS Ha HMOHAaX B JIOBYIIKaX. OKCIEPUMEHTaJIbHAS
peanmuzanns CNOT Ha oguHOYHOM MOHE Oepriutus. [IpuMeps! peanu3anuy TBEPIOTEIbHBIX YHUIIOB C
HWOHHBIMH JIOBYIIIKAMH.

12. CepxnpoBonnukoBbie KOJI-pe3oHaTopbl 1 KyOUTHI.

3apsioBble, (a3oBble W (IIOKCOMAHBIE KyOWTBHI Ha CBEPXIPOBOAHHMKAX. Du3nueckue NPHUHIUIIBI
paboTbl U Maremaruyeckas MOAENb MpocTeHiero 3apanoBoro Kyoura. CrocoObl KOAWPOBAaHUS U
00pabOTKM KBaHTOBOW WHQOpPMAIUM B 3apsIoBOM KyOWTe © TpaHcMoHe. KomnanapHbii
CBEPXIPOBOAALINA PE30HATOP KaK CHUCTEMAa-NOCPEIHUK MEXIy IBYMS YIAJICHHBIMA KyOWUTamH.
DeMeHThl MUKPOBOJIHOBOW TPAaHCMUCCHOHHOW CIIEKTPOCKONIUU U peduieKToMeTpuu. [lepcreKTHBbI
MacIITaOMPOBaHUS CBEPXIIPOBOJIHUKOBBIX CETEH.

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



[Ipencrasnenune o MUKpo- U HaHO3JIeKTpoMexaHnueckux cucremax (HOMC). Ilpumepsl npumeneHus
HOMC B KkauyecTBE KAaHTWIEBEPOB, MOCTHKOB-JIETEKTOPOB MEXaHHYECKOTO CMELICHUS U
MAacc-CIIEKTPOMETPOB B COBPEMEHHON HaHOAIEKTpoHUKe. OCHOBHBIE HAIIPABICHHS UCCIIEJOBAaHUH 110
npumeHeHnro HOMC B kBaHTOBOM uH(popmaruke. ['mOpumnbsie cuctembl Ha ocHoBe HOMC.
KorepenTHblil 0OMEH OJMHOYHBIM KBAHTOM MEXIY MOCTHKOM U (ha30BbIM KyOuTOM. CHEKTPOCKOIIHS,
tepMomeTpust 1 Tomorpadus HOMC.

14. OnrToanekTpoMexaHUKa U KBaHTOBasi HH(popMaruka.

B3anmopeiicTBre cBeTa ¢ KBAHTOBBIMH MEXaHMYECKMMHU cuctemMaMu. CBetoBoe aasienue. [Ipumepsr
onrroanekrpomexannueckux cuctem (OOMC). IlpuHnunuansHas cxeMa U TEOPETHUECKOE OIMCaHHUE
kBaHTOBbIX OOMC. OxjaxaeHue, CIEKTPOCKONMS U  peanu3alusl pexuma  CHIBHOTO
B3aumozeiicteus B OOMC. Ilpumepbl THOPHIHBIX CHCTEM [UI KBAHTOBBIX BBIUMCIICHUA,
Britodarore OOMC.

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

[IpocTpaHCcTBEHHOE KBAaHTOBAaHWME HOCUTENEH 3apsa B HU3KOPa3MEPHBIX HAHOCTPYKTypax. THIbI
kBaHTOBBIX Touek (KT). IIpocTpaHcTBeHHAs JOKaau3alMs SJIEKTPOMArHUTHOTO IOJst M (POTOHHBIE
pezonaropsl (PP). Bzaumoneticteue KT n ©P. [IpuHiune! peanu3anuy KBaHTOBBIX BBIUYUCICHUH C
MPOCTPAHCTBEHHBIMH, CIUHOBBIMHM U SKCUTOHHBIMH cTeneHsMu cBoOoab! 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, mpocCiyllIaBIIMi Kypc JEKUUH M CEMHHApOB, JOJDKEH OBJAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSITh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemienns Bcex 3aHSATHH, NPEAYCMOTPEHHBIX YYeOHBIM IIAHOM; Bell€HHE KOHCIIEKTOB 3aHSTHIA;
aKTHBHOE y4JacTHe B 00CYKIEHUH MaTepuaa;

2) BayKHO AOOWTHCS MOHMMAHUS MU3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MPETIoIaBaTeI0 Ha JICKIUY WK IOKIaJUUKY Ha 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 2

KBAJM(PUKAIMA: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH M TIPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

HAHORJIEKTPOHHUKI» 00YUaIOLIHIACS TOTKEeH:

3HATb:

OCHOBHbIE TNPHHLUIBI KBAaHTOBBIX BBIYHMCIICHUH; OOLIYI0 CTPYKTYpy KBaHTOBOTO KOMIIBIOTEPA;
CYLIECTBYIOIIUE KBAHTOBBIC aAJITOPUTMbI (HAKTOPU3ALMH, TOMCKA W MOJCIUPOBAHMS;, OTIAYHS
KBAaHTOBOT'O KOMITBIOTHHIA OT KJIACCHUYECKOTO; OCHOBHBIE MPOOJIEMBbI, BOSHUKAIOIINE IPU pa3paboTke
3JIEMEHTHON 0a3bl KBAHTOBBIX KOMIIBIOTEPOB M KBAaHTOBBIX C€T€H, M CHOCOOBI HMX pELICHUS;
[IPEUMYILECTBA U HEOCTATKU CYLIECTBYIOIIUX [IPOTOTUIIOB KBAHTOBBIX KOMIIBIOTEPOB.

yMeThb:

pemars deMeHTapHble KBAHTOBOMEXaHHMYECKHE YPAaBHEHMSI, ONUCHIBAIONINE TUHAMHUKY OTHOTO M JABYX
KyOWTOB; OLICHWBaTb BpEMs BBIMOJIHEHUs] KBAHTOBBIX ONepaluid (TaKTOBYIO YACTOTy KyOHTa U
perucrpa) U BpeMeHa IOTEpPH KOTEPEHTHOCTH JUIsl KOHKPETHOW (PM3MUECKOl peann3aliiid KBaHTOBOTO
KOMITBIOTEPA; MPEJCTABISATH OCHOBHBIC JIEMEHTHI KBAHTOBBIX BEHTHIICH, Ollepaluii, TPAHCIIOPTUPOBKU
nH(pOpMALNH, TEIENIOPTAUU, KOPPEKIMH OLIMOOK B BHJIE KBAHTOBBIX CXEM.

BJIAA€Th:

MCTOAOM BTOPUYHOI'O KBAHTOBAHUS IJIsI KBAHTOBOTO-IIOJICBOI'O OIMMCAHUSA KY6I/ITOB " 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 1enbr0 TIPOBEEHUS TEKYIIETO KOHTPOJIS YCIEBAEGMOCTH MPEAYCMOTPEH KPATKHH 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):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHUE ero 3(pQPeKTUBHO
HCIOJIB30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyal1u;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, 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 HCIIOJb30BAHUE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(ECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CHUTyallud B paMKax Y4eOHOW NporpaMMbl, IOJIHOE YCBOCHHE OCHOBHOH W JIONOJIHUTEIBHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHas padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;
*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieIaTh 000CHOBAHHbIE BBIBOJIBI;
* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUH HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;



*  YCBOCHHME OCHOBHOW W JIOTIONHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEMIMSAX M HANpPaBICHUSX MO H3y4aeMOM
TUCITUIUIMHE W JlaBaTh UM KPUTHUYECKYIO OIICHKY C TO3WIMA TOCYIapCTBEHHOW HIeoNoTuu (10
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

* AaKTUBHAas CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKUX, JTa0OPATOPHBIX 3aHATUSIX, CHCTEMAaTHUECKOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.

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

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH IMPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JIaTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHUC MHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIINHBI, YMCHHUE €TI0 HUCII0Jb30BaThb B INOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHE U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, YYacTUE B TPYMIIOBBIX
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;

*  BIAJCHUC HMHCTPyMEHTapUeM Yy4YeOHOH NUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUil.

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

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
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, KOHLCIIIUAX W HAIMPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

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

*  HCIOJNIb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

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

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

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKUX, JaOOpaTOPHBIX 3aHATHAX,
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;

*  HCHOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCLUIUIAHBL;

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

2 6amna — (HEYIOBJIETBOPUTEJIBHO):

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

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHMKOB, PEKOMEHIOBAHHBIX Yy4eOHOW mporpaMMoi
JVCIUIUIAHBI;

*  HEYMEHHE HCIIOJb30BATh HAYYHYI) TEPMHUHOJIOTUIO IUCLMIUIMHBI, HAJM4YWE B OTBETE TIPyOBIX
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 MaTepuajbl, Onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocst no OuieTy He TOJDKEH MPEeBBIIIAaTh OJHOTO Yaca B yCTHOH (opme.



