MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

DeepajibHOE TOCYAAPCTBEHHOE OI0I2KeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbicIIero oopazosanus «Kabdapauno-bajnkapckuii rocy1apcTBeHHbIH YHUBEPCUTET
uM. X.M. bepoexoBa» (KBI'Y)

NHCTUTYT ®U3UKU U MATEMATHUKNU

KA®EJIPA TEOPETUYECKOM 1 SKCITEPUMEHTAJILHON ®U3NKU

COT'JTIACOBAHO YTBEPXIAIO
PykoBonuTens 06pazoBaTenbHON Hupexrop UHcTuTyTa QU3HKYU U
IIPOrpaMMBbI MaTE€MaTUKH

M.X. XokoHOB b.1. Kynnxes
«_» 202 r. « _» 202 .

PABOYAS IIPOTPAMMA TUCHUATUIMHBI (MOIY.JIST)

«KBAHTOBBIE KOMIIBIOTEPbI»

HanpaBneHHe NOATOTOBKHU (CHCI_[I/IB.J'IBHOCTL)

03.04.02 - Qusuka

(KOZ[ 1 HAaMMCHOBAHHUEC HAIlpaBJICHUA HOZ[FOTOBKI/I)

Marucrepckas nporpamMmma
«MeguuuHckas pusnka

KBanudukanus (cTenenb) BHITYCKHUKA
Maructp

dopma 00yueHus
OYHasA

Hanpuuk 2023



Pabouas IporpaMma JUCIUILINHBI «KBaHToBbIC KOMITBIOTEPBD) /
cocT. 1. ¢.-M.H., mpod. XokoHoB M.X. — Hanpunk: ®I'BOY KBI'Y, 2023. - 28 c.

Pabouas mporpamma mpeaHasHadeHa Ui MPETOAaBaHUs AUCLUUIUIMHBI 0a30BOM yacTu
osoka T/ (pakynpraTuB) cTYAeHTAM OYHOM (OpMBI OOYUEHHS 1O HAIIPABJICHHUIO MOATOTOBKHU
03.04.02 ®usuka B 3 ceMecTpe MarucTpaTyphbl.

@I'OC3++ Boiciiero oopazoBanus 1o HampasiaeHuo noarotoBku 03.04.02 dusuka (ypoBeHb
MarucTpaTypbl), YITBEp)KJICHHOTO IpUKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanun 7 aBrycra 2020 r. Ne 914, 3apeructpupoano B Muntocte Poccun 19 aBrycra 2020

r. Ne 59329.



M

7.1.
7.2.
7.3.
7.4.
7.5.

CONAEPXAHUE

Ienu 1 3a1a4u OCBOEHUS JUCIUIUIMHBI

Mecto nuctumuinssl (Moayis) B ctpykrype OIIOII BO
TpeboBanus K pe3yiabTaTaM OCBOSHHS TUCIUILIUHBI (MOIYJIs)
Coneprxanue 1 CTpYKTypa AUCHUIUIMHBI (MOJTYJIs)

OneHouHble MaTepUabl AJI TEKYIIEr0 U pyOeKHOTr0 KOHTPOJIS
yCIIEBAEMOCTHU U MPOMEKYTOUHOM aTTecTaluu

Meroanueckrue MaTepralibl, OIPEACISIOMINE IPOLEAYPHI OLICHUBAHUSA
3HaHUM, yMEHUH, HABBIKOB U (MJIM) OIbITA ACSTEIbHOCTH

VY4eOHo-MeToquuecKoe 0OecreueHue TUCIUIITUHBI (MOIYIIS)

OcHosHas rtumepamypa

Hononnumenvhasn numepamypa

Humepnem-pecypcoi

Ilepuoouueckue uzdanus (cazema, 6eCMHUK, OIOJIEMERb, JHCYPHAT)
Memoouueckue ykasauus no npoeeoeHur0) PAaziuyHblX Y4eOHbIX 3aHAmull, K
KYPCOBOMY NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCOSMENLHOU padOombl

MarepuaibHO-TEXHUUECKOE 00eCcIeueHrne TUCIUIUIUHBI (MOTYJIs)

[Ipunoxenus

(O T

14
17

17
17
17
19

20
24

26



1. He.]'ll/l H 321244 OCBOCHHA NTUCHHUIIJIMHBI

Hesm: [ToAroTOBUTH CTYyIEHTA K CAMOCTOSTEIbHON HAYYHO-MHHOBALIMOHHOM JEATEIIBHOCTH B
00J1aCTH HOBBIX BBIYMCIIMTEIIbHBIX TEXHOJOTHUM, I 4ero c(hOPMHUPOBATH y CTY/ICHTOB MPaBHIIb-
HbIE MPEACTABICHUS O TOCTHKEHUSAX U HEPEIIEHHBIX 3aJ1a4aX COBPEMEHHBIX KBAHTOBBIX BBIYMC-
JUTEIBHBIX CHCTEM U MPHUHIIMIIAX WX paOoThl. JIMCIUIUIMHA B pacCUyMTaHa Ha CTYJEHTOB, HU3Y-
YaBIIUX TPAJULHOHHBIE KOMITBIOTEPHBIE TEXHOJIOTUH

3ajauu u3ydyeHUus QUCHUILIUHBI:

- OBJIaJIETb COBPEMEHHON METOJIOJIOTHEN U MIPUHLIUIIOB BBIYUCICHUI HA KBAHTOBBIX KOMIIbIO-
Tepax;

- copMUPOBATH Y CTYJECHTOB COBPEMEHHBIC MPEICTABICHHS O MPUHIUIIAX PaOOThI KBAHTO-
BBIX KOMIIBIOTEPOB.

- 03HAaKOMUTH CTYJICHTOB C OCHOBHBIMU MOHSITUSIMH (DU3UKH KBAaHTOBBIX BHIUMCIICHHUIA,

- HAyYUTbh CTYJICHTOB MPAKTUYECKOMY MCIIOJIb30BAHMIO MMOJYUYCHHBIX 3HAHW U HABBIKOB.

2. Mecto aucunminnsl B ctpykrype OOII BITIO

Juctunnuna «KBaHTOBbIE KOMITBIOTEpBI» sBIsieTcs (DaKyIbTaTMBHOW AMCUUIUIMHOW IO
HarpaBieHuto noarotoBku 03.04.02 duszuka mMaructTpaTypbl B paMKax MarucTepcKod mporpam-
™Mbl "MenunuHckas pusmnka .

Juctumuimaa «KBaHTOBBIE KOMIIBIOTEPBD) BXOJUT B OJIOK (DaKyIbTATUBHBIX JUCITUTUINH
yuebHoro mniaHa, cocraBiieHHOro corjiacHo ®I'OC no ykazaHHOMY HamlpaBiEHHUIO IOJTOTOBKU
cryneHTta. Ha xypc orBoautcst 3 3.e. B 3 ceMecTpe KOTOpBIE PEATU3YIOTCS B COOTBETCTBUM C
Tabnuueii 1.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS COAEPKAHUS AU CUHUIIIMHBI
[Iponecc u3ydeHus: NUCUUILTMHBI HANIPaBJIeH Ha (POPMHUPOBAHUE JIEMEHTOB CIIEIYIOIINX
koMmrereHuii B cootBerctBun ¢ @I'OC BO 3++ u OOII BO no nanHOMy HarpaBiI€HUIO MOJr0-
TOBKH (CHEIHATLHOCTH):
IIpogpeccuonanvrvie komnemenyuu
[NKC-1: Cnocoben ¢hopMynupoBaTh e U 337a4d HAYYHBIX WCCIEAOBAaHUN B COOTBETCTBUU C
TEHACHIUSIMH U TIEPCIEKTUBAMU Pa3BUTHS (PU3UKU M MEIUIIMHCKON (PU3HKU, 0OOCHOBAHHO BBI-
OupaTh U UCHOJIb30BaTh TEOPETUUYECKHE U SKCIIEPUMEHTAIIbHBIE METOJbl U CPEJICTBA PEILICHUS
c(hOopMyIMPOBAHHBIX 3a/1a4.
[TKC-4: CniocobeH aenaTh Hay4HO-OOOCHOBAHHBIE BBIBOJBI MO PE3YyIbTaTaM TEOPETUYECKUX U
HKCIIEPUMEHTAJIbHBIX WCCIECIOBAHUM M PEKOMEHJIAIMU IO COBEPIICHCTBOBAHUIO YCTPOWCTB H
CUCTEM, TOTOBUTHh HayuyHble MyOIMKAlMU U 3aBKH Ha M300pETeHMs], MyOJIUYHO MPEJICTaBISThH
COOCTBEHHBIE U W3BECTHBIE HAyYHBIC PE3YNbTAThI, OCYIIECTBIATH MEJATOTHUYECKYIO JesTellb-
HOCTb.
B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYatOUIHICs TOJIKEH:
3HaTh:
NpeIMEeTHYI0 00J1acTh, KaT€rOpHalIbHBIN ammapar, CTPYKTypy IOUCHHUILUIMHBI «KBaHTOBBIE
KOMIBIOTEPbIY;
OCHOBHBIE JOCTHXCHHSI (DM3UKHU Ha TaHHBI MOMEHT U MOHUMAaTh (pyHIaMeHTaIbHbIC PUH-
I[TUTIBI, JIEKAIINX B OCHOBE COBPEMEHHBIX BBIUYMCICHUN HA OCHOBE KBAHTOBBIX JlTOPUTMOB;
OCHOBHBIE aJITOPUTMBI KBAHTOBBIX BBIYUCIICHUH.
YMeTh BBIIETITH 33a4i, TPEOYIONTNE BEIYUCICHUI Ha OCHOBE KBAHTOBBIX TEXHOJIOTUH, MOHH-
MaTh TEPMUHOJIOTHIO KBAHTOBBIX aITOPUTMOB.
Buaajners (ObITH B COCTOSIHUM NMPOJEMOHCTPUPOBATD) 3HaAHUEeM 0Aa30BbIX KOHUEHIMNA U TOHATHHA
COBPEMEHHBIX KBAHTOBBIX BBIYUCIICHUH; yMeHUeM BIIAICTh MOHATHHHBIM ariapaToM U HUMETh
9JIEMEHTApHBIE MPAKTHYSCKNE HABBIKM KBAHTOBBIX BHIYMCIICHUH.




4. Coaep:kanue M CTPYKTYpa IMCUMILIMHBI (MOLYJI51)

Taonuya 1. Coodepocanue pazoenos oucyunaunvt (mooynsn) «Keanmoeswvie Komnvlomepol», ne-
peueHb OUeHOUHBIX CPEOCH8 U KOHMPOIUPYEMbIX KOMREmeH YU

Kon
KOHTPOJIU-
Ne pas- | HammeHosanme Conepxanue paszzena pyemMoi dopma
ena pasjena KOMIIE- | TEKYLIETo
TEHIUU | KOHTPOJIS
(nn ee
YaCTH)
1 2 3 4 5
1 [TpuHIMIIBI KBanToBoe cocrosnue. [Tpunnun cynep- | IIKC-1, K, T, PK
KBAaHTOBOU Me- | MO3UIIUU. 3aKOH KOMITO3HUIIUU aMIUTUTY/I. [IKC-4
XaHUKHU. basucubie cocrosiaus. IIpeacraBnenue
BEKTOPOB COCTOSIHUS U ONEPATOPOB MaT-
puLaMd. DPMUTOBBI M YHUTApHBIE OIle-
paTtopsl U MaTpulbl. PenyKius BOJIHOBO-
ro nmakera.
2 KBaHnToBBIC COuHOpBI, KaK CJIOXHBIE CHUCTEMBbI Ya- IIKC-1, K, T, PK
KOMITBIOTEPBI U | CTULl CO CIIUHOM Y2. IIpaBuna cioxxeHus [IKC-4
CIIO)KHBIE MHO- | CIMHOB,  Koddduuuentsr  KieOmra-
ro- yactuuynble | ['opnana. Marpuna BpaiieHust Ui CIu-
KBAHTOBBIE CU- | HOPOB. YHHUTapHas 3BOJIOLUS U U3MeEpe-
CTEMBI HUS KaK CIOCOOBI U3MEHEHUS] COCTOSHUS.
KBaHTOBOE BBIUMCIIEHHE, KaK YHUTapHas
onepauus. KBaHTOBBIM mapamienusM Hu
IIPEUMYIIECTBA KBAHTOBBIX aJITOPUTMOB.
3 KBaHTOBBII KBanroBas cucrema mu3 N nByxyposHe- | IIKC-1, K, T,PK
pa3psa (KyOUT) | BbIX KBAHTOBBIX 3JIEMEHTOB (KyOHTOB). [IKC-4
DU3NYECKHE CUCTEMBI, PEATU3YIOLIMMHU
KyOUTBI: TOJIAPU3ALUOHHBIE COCTOSTHUS
(OTOHOB, PIEKTPOHHBIE COCTOSHUS H30-
JMPOBAHHBIX aTOMOB WJIM WOHOB, CIIUHO-
BBbIE COCTOSIHUA A1ep aToMOB. CHCTEMBI C
1, 2 u 3 xkybutamu.
4 Cxema BBIYHC- Konuenuus kBantoBoro mnpomeccopa u | IIKC-1, K, T, PK
JICHU! Ha KBaH- | KBAaHTOBBIX JIOTMYECKHWX BeHTUIIeH Jloii- [IKC-4
TOBOM KOMIIBIO- | 4a.
Tepe.
5 KBanrtoBbie an- | Anroputm I'poBepa. Anroputm Illopa | IIKC-1, K, T, PK
TOPUTMBL. JUISL pa3iioKEeHMs HaTypainbHoro uncio Ha | [IKC-4

MPOCTHIE MHOKUTEIU. AJTOPUTM 3aJKH -
Buznepa i MopenupoBaHUsSI YHUTAp-
HOM DBOJIONMIO KBAHTOBOM CHUCTEMBI N
yactull. Anroput™m Jlonua — J[xxo3a. Au-
roput™M CaiiMOHa AJisi IPOOJIEeMBbI YEPHO-
ro simuka. [IpoGiema BO3MOKHOCTH TO-
Jy4eHUs] KBAHTOBOTO YCKOpPEHHUS MJif
MIPOM3BOJILHOTO  KJIACCHYECKOTO  aJlro-




putma. Peanuzanus onepanuu CNOT nHa
3ap;1110131>1x COCTOAHUAX BHGKTpOHa B
KBAHTOBBIX TOUYKAaX.

6 KBauroBas te-
JICTIOPTALIHS

[Tapanokc OiiHirelina - [lononsckoro —
Pozena. HepaBencrsa bemna. [TpuHuumnet
KBAHTOBOM TeJIENOPTaLMK. JKCIEPUMEH-
bl @pumMana-Knaysepa u Acma. Jkcre-
pumenT ['punbeprepa - Xopna - Laitnun-
repa ¢ MHOTOCBSI3HBIMH COCTOSIHUSIMH, KaK
OCHOBAa KBaHTOBOU Tejlenoprauui. J[Byx-
KaHaJIbHasl KBAHTOBAsI KpUnrorpagusi.

ITIKC-1,
IIKC-4

K, T, PK

7 duznueckue
MIPUHITUIIBI pea-
JIM3allMU KBaH-
TOBBIX KOMIIBIO-
TEpPOB

TBCpIIOTGHBHBIG KBAaHTOBBIC TOYKH Ha
MOJIYTIPOBOJTHUKAX C JIOTUYECKUMU KyOu-
TaMHU B BHIAC 3apsaJ0BbIC COCTOSTHUM.
TBepaoTenbHbIE KBAaHTOBBIE TOYKH Ha
MOJIYITPOBOJTHUKAX C JIOTHUYECKUMU KyOu-
TaMU B BUJIE€ HaIIpaBJICHUE IEKTPOHHOTO
W/WJH SIIGPHOTO CIIMHA B JIAHHOW KBaH-
TOBOM TOYKE. YIpaBJICHHE TBEPAOTEIb-
HbIMHW KBAHTOBBIMM TOYKaMHM Ha IIOIYy-
MIPOBOJIHUKAX Y€pe3 BHEIIHUE MOTEHIIUA-
JIbI WJIX JIa3€PHBIM HMITYJIbCOM. Jlornue-
CKHE€ KYOMTBI HA CBEPXIIPOBOISIINX dIIe-
MEHTax (IPKO3€(COHOBCKHE MEPEXOIbI,
CKBHJBI H JIp.). YTIpaBlIeHNE KBAHTOBBIMU
IIpOLIECCOpaMU  Ha  CBEPXIIPOBOJAIINX
anemeHTax. Jlormueckue KyOWUTHI Ha
HOHaX B BAKYYMHBIX JIOBYIIKax Haynsl
(MM aTOMBI B ONTHYECKUX JIOBYILIKAX).
Hcnons3oBanue OCHOBHO-
ro/Bo30yKJIEHHOTO COCTOSIHUSI BHEIITHETO
JJIEKTPOHA B MOHE KaK JIOTMYECKUH Ky-
ouT. YrpapieHue JIorH4ecKkue KyouTamu
C MOMOUIBIO JIA3€PHBIX MMIYJIbCOB. Mc-
[I0JIb30BAHNE 3apaHee NPUTOTOBIEHHBIX
3allyTaHHBIX COCTOSHUNA (DOTOHOB JJIst
yIpaBlIeHUs] aTOMHBIMH aHCAMOJISIMH HIIN
KaK »JJIEMEHTBl YIIpaBJIEHUs Kjaccuye-
CKMMH BBIYHCIUTEIbHBIMU CETSIMHU.

ITIKC-1,
IIKC-4

K, T, PK

B rpade 5 npuBonsTcs mimaHupyeMmble (GOpPMBI TEKYIIEro KOHTPOJIS: 3allUTa J1abopaTopHOW pabGoThI
(JIP), Bemonuenue kypcosoro npoekta (KIT), kypcosoii pabots! (KP), pacuerno-rpadmueckoro 3ananus (PI°3),
nmomarmHero 3amanus ([3) mammcanme pedepara (P), scce (3), kommtokBuym (K), pydexusiii konTpons (PK),

tectupoBanue (T) u T.7.

Taonuya 2. Odwasn mpyooemkocms OUCUURIUHBL cocmagnaem 3 3auemuvle eou-

Huuywt (108 uacos)

Bup pa6orsl

TpyaoeMkocTb, 4acoB

3 cemectp Bcero
O01mas Tpy10eMKOCTh B 3a4. el1. (4ac.) 108 108
KonrakTHasi pa6ora (B yacax): 34 34
Jlexmmm (J1)
[Tpaktuueckue 3anstus (I13) 34 34




CamocrosiTesibHAasi padoTa, B TOM YHCJIe KOHTAKTHAsA pado- 65 65

Ta:
CaMOCTOSITETIbHOE U3YUYEHHUE PA3JICIIOB 55 55
CamonoiroToBka (mpopaboTKa U MOBTOPEHHUE JIEKIIMOHHOTO 10 10

MaTepuaia U MaTepuasa yieOHUKOB U y4eOHBIX MOCOOUH, Moa-
TOTOBKA K TMPAKTHYECKUM 3aHSITHSIM, KOJUIOKBUYMaM, PyOexK-
HOMY KOHTPOJIIO U T.J.).

[ToaroToBka U MPOXO0XKACHUE MPOMEKYTOUHOU 9 9
aTTeCTaIluU
Bu1 u”TOroBoro KOHTpoJIs (3a4eT) 3a4yer 3a4yer

Taoénuya 3. llpakmuueckue 3anamus

NeNe

Conep:xanue 3aHATHI

1.

KBanroBoe coctosnue. IIpunnun cyneprno3uuuu. 3akoH KOMIO3ULUMK aMmIuuTyd. basuc-
Hble cocTosiHMs. [IpencraBieHne BEKTOPOB COCTOSHUS U OIEPATOPOB MaTpHULIAMH. DPMH-
TOBBI M1 YHUTApHBIE OIIEPATOPbI M MaTpULbl. PeyKIMs BOJTHOBOIO MaKeTa.

CruHOpBI, KaK CI0XKHBIE CUCTEMBI 4acTull co cnuHoM 1/2. [IpaBuna cioxeHHs CIHHOB,
kodddunmenter Knebma-I'opaana. MaTpuiia BpamieHus i CIMHOPOB. YHHUTAapHAs 3BO-
JIOUKA ¥ U3MEpPEHUsl Kak CrocoObl U3MEeHEeHHsI cocTosiHus. KBaHTOBOE BBIYHMCIIEHHUE, KaK
yYHUTapHas onepauus. KBaHTOBBIM Mapajuieiu3M M NPEUMYLIECTBA KBAHTOBBIX AJITOPUT-
MOB.

KBanToBas cucrema u3 N IByXypOBHEBBIX KBAaHTOBBIX 3JIEMEHTOB (KyOuTOB). dM3ndeckue
CHCTEMBI, PEATU3YIOLIMMH KyOUTbI: NOJISPU3ALUOHHBIE COCTOSIHUS (DOTOHOB, 3JIEKTPOHHBIE
COCTOSIHUSI M30JIMPOBAaHHBIX aTOMOB MJIM MOHOB, CIIMHOBBIE COCTOSIHUS sijep aromoB. Cu-
ctembl ¢ 1, 2 u 3 kyburamu.

KOHI_IGHI_[I/UI KBaHTOBOI'O IIpOoLECCOpa U KBAHTOBBIX JIOTHYCCKHUX BEHTHJICH I[oﬁqa.

Anroput™m I'posepa. Anroputwm Lllopa i pa3noxkeHus: HaTypaJlbHOIO YHUCIO HA MPOCTHIE
MHOXUTENH. ANTopuT™M 3ayiku - BuzHepa s MOAENWPOBAHUS YHUTAPHOWU SBOJIOIUIO
KBaHTOBOHM cucTeMbl n yacTull. Anroput™ Jloida - J[o3a. Anropurm CaiiMOHa 1S TIpo-
6seMbl 4€pHoro smuka. [IpobiemMa BO3MOKHOCTH MOTYYEHHs] KBAHTOBOI'O YCKOPEHUS JUIs
IIPOU3BOJIBHOIO Kjaccuueckoro anroputMma. Peammusanus onepanun CNOT Ha 3apsaoBbIxX
COCTOSIHMSIX JJIEKTPOHA B KBAHTOBBIX TOUYKAX.

ITapagokc OiiHmTeliHa - [Tononeckoro - Pozena. HepaBencrsa bemna. [IpuHImnns! kBaHTOBOM
Tenenopranuu. JxcnepuMenTsl Opunmana-Kinaysepa u Acm. Okcnepument ['punbdeprepa -
XopHa - [lalnrHrepa ¢ MHOIOCBA3HBIMU COCTOSIHUSIMH, KaK OCHOBA KBAHTOBOW TEJENOPTa-
1uu. JIByXKaHanbHasi KBaHTOBast Kpunrorpagusi.

TBepaoTenbHbIe KBAHTOBBIE TOUKU Ha MOJYPOBOAHHUKAX C JIOTHUECKUMHU KyOUTaMH B BUJIE
3apsAI0BbIE COCTOSHMM. TBEpIOTENbHBIE KBAHTOBBIE TOUKHM Ha MOJYIPOBOJHUKAX C JIOTHYE-
CKUMH KyOWTaMH B BHUJE HAlpaBJIEHUE IJIEKTPOHHOTO W/WIIM SIEPHOTO CIMHA B JAaHHOU
KBAaHTOBOM TOYKE. YTPABICHHE TBEPIOTEIbHBIMA KBAHTOBBIMH TOYKAMH Ha MOJYIPOBOJ-
HUKaX 4yepe3 BHEIIHHME MOTEHIUAIbl UM JIA3ePHBIM MMITyJIbcOM. Jlornyeckne KyOUThI Ha
CBEPXITPOBOSAIINX AJIEMEHTaX (IK03e()COHOBCKUE NEPEXO/IbI, CKBUIBI U Jp.). YTIpaBieHHE
KBaHTOBBIMH TPOLIECCOPAMU Ha CBEPXIPOBOJAIIMX 3JeMeHTax. Jlornyeckue KyOUTHI Ha
MOHAX B BaKyyMHBIX JloBylikax [layns (unu aTomMbl B oNTHYECKUX JOBYIIKax). Mcmonb3o-
BaHUE OCHOBHOI'0/BO30YXJIEHHOTO COCTOSHHS BHEIIHEro 3JEKTPOHAa B MOHE KakK JIOTHYe-
CKUH KyOWUT. YIpaBlieHHE JIOTUYECKHe KyOUTaMH C MOMOIIbIO JIa3€pHBIX UMITYJIbCOB. Mc-
M0JIb30BaHKE 3apaHee MPUTOTOBICHHBIX 3aIIyTAHHBIX COCTOSHUN (POTOHOB JIJIsl YIPABICHHUS
aTOMHBIMHM aHCaMOJIIMHM WJIM KaK 3JIEMEHThI YIPaBJIEHUS KJIACCUYECKUMHU BBIYHUCIUTENb-
HBIMU CETSIMU.




Taonuya 4. Camocmoamenvnan paboma 1 (npunyunsvt KeaHMOB0IU meopuu)

NeNe

Conep:xanue 3aHATHIA

1.

HpeHCTaBJ'IeHI/Ie BEKTOPOB COCTOSIHHA U OIIEPATOPOB MaTpULlaMU. BpMI/ITOBBI U YHUTApPHBIC
OICpaToOphbl U MATPHUIILI U I[GﬁCTBI/ISI Hag HUMMU.

CouHOpHI, KaK CIIOKHBIE CHCTEMBI 4acTHIl co cruHoM 1/2. [IpaBmia ciokeHHs CIMHOB,
kodpunments Knebma-I'opgana. MaTtpuiia BpameHus 1j1si CIHHOPOB.

DU3NUECKUE CUCTEMBI, PEATU3YIOUMMH KYOUTHI: MOJIIPU3AIIMOHHBIE COCTOSHUS ()OTOHOB,
AIIEKTPOHHBIC COCTOSHUS N30JMPOBAHHBIX aTOMOB WJIM MOHOB, CIIMHOBBIE COCTOSIHUS Sep
atromoB. Cuctemsl ¢ 1, 2 u 3 kyOuTamu.

KOHHCHHI/IH KBAaHTOBOI'O IIpoHeCCopa U KBAHTOBBIX JIOTHYECKHUX BEHTHJICH I[oﬁqa.

AnroputMm I'posepa. Anroputwm Lllopa mist pa3inoxeHus: HATYpaIbHOTO YHCIO Ha IPOCThIE
MHOXUTENH. ANroput™M 3aiku - BuszHepa IIsi MOAENUPOBAHUS YHUTAPHOWU 3BOJIOILHUIO
KBaHTOBOI cucTeMbl h yactull. Anroputm Jloiya - [[xo3a. Anroputm CaiimMmoHa Ji1sl Ipo-
omembr yépHoro suka. Peammsanus omeparuun CNOT Ha 3apsIoBBIX COCTOSHUSX DJICK-

TPpOHA B KBAHTOBLIX TOYKAX.

HepasenctBa benna. IlpuHUMIBI KBAaHTOBOHM TelemoOpTalUd. ODKCHEpUMEHThl PpujiMaHa-
Knayzepa u Acma. Okcnepument ['punOeprepa - XopHa - Llaiinuarepa ¢ MHOTOCBSI3HBIMH CO-
CTOSIHUSIMH, KaK OCHOBA KBAHTOBOM TEJICTIOPTALIUH.

TBepaoTenpHbIE KBAHTOBBIE TOYKU Ha MOJYIPOBOJHUKAX C JIOTHYECKUMU KyOUTaMH B BUJE
3apsi/10Bble COCTOSHUI M B BUJIE JIEKTPOHHOIO W/WIN SAEPHOTO CIMHA B JAHHOM KBaHTO-
BOH Touke. Mcrosib30BaHME 3apaHee MPUTrOTOBJICHHBIX 3allyTaHHBIX COCTOSHUN (POTOHOB
JUIsl YIPABJICHUsI AaTOMHBIMU aHCaMOJIIMHU WJIM KaK 3JIEMEHTBI YIPABJICHUS KJIACCHUECKUMHU
BBIUYHCIIUTEIbHBIMU CETIMHU.

Taonuya 5. Camocmoamenvhnasn paboma 2 (Keanmoewvie bl4UC/ICHUA)

NeNe

Coaep:xanue 3aHATHI

1.

CriuHOpBI, KaK CIOXHBIE CHCTEMBbl YacTUI] co cnuHoM 1/2. [IpaBuia cioxeHus CIUHOB,
koap¢unmentsl Knebma-I'opaana. Martpuia BpaiieHus s COMHOPOB. Y HUTapHas 3BO-
JIOIMSL U M3MEPEHUs! KaKk crocoObl U3MEHEHHs cocTOsiHMSL. KBaHTOBOE BBIYMCIIEHHE, KaK
yHUTapHas onepaunus. KBaHTOBbII napayuienn3M U NPeuMyIecTBa KBAaHTOBBIX aJllOPHUT-
MOB.

KBanrtoBas cucrema n3 N IByXypOBHEBBIX KBAaHTOBBIX AJIEMEHTOB (KyOuToB). dusnue-
CKHE CHCTEMBI, PETU3YIOLUIMMH KYOUTHI: MOISIPU3ALHOHHBIE COCTOSHUS (POTOHOB, AIIEK-
TPOHHBIE COCTOSTHUSI M30JMPOBAHHBIX aTOMOB WJIM HMOHOB, CIIMHOBBIE COCTOSIHUS SIJEP
atomoB. Cuctemsl ¢ 1, 2 u 3 kyOuTamu.

Konnenuus KkBaHTOBOTO MPOIECCOpPa M KBAHTOBBIX JJOTMYECKUX BeHTUIIeH [{oiya.

AnroputMm ['poBepa. Anroputm Illopa nns pasnoxeHuss HaTYypajabHOTO YNCIO HA IPOCTHIE
MHOKHTENIH. AJNTOpUTM 3aJIKW - BH3Hepa sl MOAENMPOBAHWS YHUTAPHON 3BOJIIOIUIO
KBAaHTOBOM cucTeMbl n yacTull. Anroput™m [loiua - [hxo3a. Anroput™ CaiimMoHa u1st ipo-
6J1eMbl YEPHOTO SMIMKA.

Peanmuzanus orncpannuun CNOT na 3apAAOO0BBIX COCTOSAHUAX DJICKTPOHA B KBAHTOBBLIX TOY-
Kax.

ITapagokc OiiHmreiiHa - [lononsckoro - Po3eHa.

I TpuHIIMITBI KBAHTOBOM TENEMOPTALIAH.

Hepasenctsa bemia

OkcnepuMenTsl Ppuamana-Kiaysepa n Acio.

=

OxcnepumenT ['punOeprepa - Xopra - llalimuHrepa ¢ MHOTOCBS3HBIMU COCTOSTHUSIMH, KaK
OCHOBA KBaHTOBOM TEJIENOPTALMU.




11 JIByxkaHasbHasi KBAaHTOBasi KpunTorpagus.

12. | TBepaoTenbHbIE KBAHTOBBIE TOUKH Ha MOJIYIPOBOJHUKAX C JIOTHYECKUMHU KyOUTaMU B BU-
JI€ 3apsiI0BbIE COCTOSIHU.

13. | TBepaoTenbHbIE KBAHTOBBIE TOUKH Ha MOJIYIPOBOJHUKAX C JIOTHYECKUMHU KyOUTaMu B BU-
JIe HalpaBJIeHHUE 3JIEKTPOHHOIO M/UJIH SJIEPHOr0 CIMHA B JAHHOM KBAHTOBOM TOUKE.

14 | YnpasiieHHe TBEPAOTEIbHBIMY KBAHTOBBIMY TOYKAMH Ha MOJYIPOBOAHUKAX YePeE3 BHEIII-
HUE MOTEHLUANIbI WM JIa3epHBIM UMITYJIbCOM. Jlornueckue KyOuThl Ha CBEPXIPOBOASIIMX
aIIeMeHTax (IK03e(COHOBCKHE EPEX0abl, CKBHBI U IIP.).

15 YHpaBJ'IeHI/IC KBAaHTOBBIMU IIPOLECCOPAMHU Ha CBEPXIPOBOAAIINX 3JIEMCHTaXxX.

16 | Jlormueckue KyOUTHl Ha MOHAX B BaKyyMHBIX JoBymikax [layns (win aToMmbl B onTHYe-
CKHX JIOBYIITIKAX).

17 | Ucnonbs3oBaHue OCHOBHOT'O/BO30YKIEHHOTO COCTOSIHUS BHEUTHETO 3JIEKTPOHA B HOHE KaK
JIOTMYECKUI KyOUT

18 | YopaBnenue sornyeckue KyOuTaMu C IOMOIIBIO Ja3€PHBIX UMITYJIbCOB.

19 Hcnonb3oBanue 3apaHCC NPUTOTOBJICHHBIX 3aIllyTAHHBIX COCTOSIHUM (1)OTOHOB AJI1 yIipaB-
JICHWSI ATOMHBIMHM aHCAMOJISIMU HJIM KaK DJIEMEHThI YIipaBJICHUA KIIACCUYCCKMMH BBIYHC-
JIUTCIIBHBIMHA CCTAMMU.

5. OueHouyHble MaTePUAIBI /ISl TEKYIIET0 U PY0e:KHOIr0 KOHTPOJIS YCIIeBaeMOCTH B
NMPOMEKYTOYHOM aTTecTallun

KoneunbiMu pe3ynbTaTaMu OCBOCHHUS MPOTPAMMBI JAUCLUHUILIIMHBL SBISIOTCS CHOPMUPO-
BaHHBIC KOTHUTHBHBIE JIECKPUIITOPBI «3HATHY», «YMEThY», «BJIAJIE€Th», PACIHCAHHBIC MO OTACIIb-
HBIM KoMmeTeHUUsM. DOpMUPOBAHHUE 3TUX JECKPUIITOPOB MPOUCXOTUT B TEUCHHE BCETO Ce-
MecCTpa Mo dTanaM B paMKax pa3JIMyHOr0 BUA 3aHATUM U CAMOCTOSITEIIbHONU PaOOTHI.

B xone u3yueHus: AUCUUILUIMHBI IPEyCMATPUBAIOTCS MeEKYUiUil, pydexcHblii KOHmpOolb
u npomexicymounan ammecmauus (cm. pacnpeoenenue oannoe ¢ Illpunoxcenuu Ne 2).

5.1 Ouenounvie mamepuanvt 011 meKyuyezo Konmpoasa. Llenv mexkyweeo Kkonmpons —
OLIEHKa pe3yJIbTaToB paboOThl B ceMecTpe U o0ecredeHrne CBOEBPEMEHHOW 00paTHON CBS3H, JUIs
KOPpPEKIIMHU 00y4YeHHMsI, aKTUBU3ALMU CaMOCTOSITENIbHON paboThl oOyuatomierocsi. OObEKTOM Te-
KYILEro KOHTPOJIS ABJISIOTCS KOHKPETU3UPOBAHHBIE PE3yNbTaThl 00y4ueHUs (YueOHbIE TOCTHXe-
HUS) 110 AUCLUIUINHE

Texywjuit Konmponp ycrieBaeMoCTH OO€cCleYrBaeT OLIEHWBAHUE X0Ja OCBOCHUS IHMCLH-
wHBl «KBaHTOBBIE KOMITBIOTEPHI» M BKIIOYAET: OTBETH Ha TEOPETUYECKHE BOMPOCH HA TPaK-
TUYECKOM 3aHSATHM, pellleHHe MPAaKTUYECKUX 337ay U BHINOJIHEHUE 33JaHUH Ha MPaKTHYECKOM
3aHATUH, CaMOCTOSATENHFHOE BBITIOJHEHHWE WHIWBUAYAIBHBIX JOMAIHUX 3aJaHui (Hampuwmep,
peleHre 3a7a4d) ¢ OTYETOM (3alUTOM) B YCTAHOBJICHHBIA CPOK, HAalKMCaHHE JOKJIAJ0B, AUCKYC-
CHH.

OreHka KayecTBa MOJrOTOBKM HAa OCHOBAaHWHU BBIIOJHEHHBIX 3a/IaHUI BeAETCs Mperoa-
BareneM (C OOCY)XIEHHEM pe3yJbTaToB), OBl HAYUCISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH
3aJ1aHMsL.

5.1.1 Bonpocwvt no memam oucuununvl «Kearnmoegote Komnvromepuot» (Konmpoaupyemole
komnemenuuu IIKC-1, IIKC-4):

KoannokBuym Ne 1




KBanToBoe cocrosinue. [IpuHImn cynepno3uimm.

3aKOH KOMITO3MIIMM AMIUIATY/ KBAaHTOBOM MEXaHUKH. ba3ucHbIE COCTOSHUA.
[IpencraBieHre BEKTOPOB COCTOSIHUS U ONIEPATOPOB MaTpUIIAMHU.

OPMHUTOBBI U YHUTapHBIE ONEPAaTOPbl U MAaTpULIbl. PeTyKIus BOITHOBOTO MaKeTa.
CruHOPBI, KaK CI0KHBIE CUCTEMBI YaCTHIL CO CIUHOM 1/2.

[TpaBuna cnoxenus cniuaoB. Koaddurnuentsr Knedma-I'opaana.

Marpuia BpalieHus ajis CIMHOPOB.

VYHuTapHas 3BOMIONUS U U3MEPEHHS KaK crocoObl M3MeHeHus: coctosinus. KpaHro-
BOE BBIUMCIICHUE, KAK YHUTApPHAs ONepalusi.

9. KBaHTOBBIIf MapaijieNu3M U MPEeUMYIIEeCTBa KBAHTOBBIX aIrOPUTMOB.

10. KBaHTOBBIH paspsij (Kyowur).

11. KanroBas cuctema u3 N IByXypOBHEBbIX KBAHTOBBIX 2JIEMEHTOB (KYyOHTOB).

12. ®u3nyecKkue CUCTEMBI, PeATH3YIOIUMU KyOUTHI: MOJIIPU3ALUOHHBIE COCTOSIHUS (O-
TOHOB, AJIEKTPOHHBIE COCTOSIHUSI U30JMPOBAHHBIX ATOMOB HJIM HOHOB.

XNk

KonnokBuym Ne 2

CucreMbl KyOMTOB Ha CITUHOBBIX COCTOSTHUSX SIIEP aTOMOB.

Cucremsi ¢ 1, 2 u 3 kyOuTamu.

Konuenuus kBaHTOBOro MpoLieccCOopa U KBAHTOBBIX JIOTHYECKUX BeHTUIEH Jloitya.
AnroputMm ['posepa.

AnroputMm [opa nmst pa3inoxkeHust HATYpaJIbHOTO YKCIIO HA MPOCTHIE MHOKHUTEIIH.
Anroput™m 3anku - BusHepa aiis MOJEIMPOBAHUS YHUTAPHOW 3BOJIIOLIMIO KBAHTOBOM
CHUCTEMBI N YaCTHII.

7. AnroputwMm Jloiiua - J[»xo3a. Anroputm CaliMoHa /1t po0OJIeMbl YEPHOTO SATUKA.

8. IlpoOnema BO3MOXXHOCTHU TIOJIYUEHHS] KBAHTOBOTO YCKOPEHHUS I IPOU3BOJIBHOTO
KJIACCUYECKOT'0 aJIrOpUTMa.

9. Peanmuzamnus oneparuun CNOT Ha 3apsiiOBBIX COCTOSIHUSIX AJIEKTPOHA B KBAaHTOBBIX
TOYKaXx.

10. [Napagoxc OitHmreiina - [logonsckoro - Po3ena.

11. HepaBencta bemna.

12. IlpuHIMIIBI KBAHTOBOM TEJIEMOPTAILIUH.

SN o

Koninoxsuym Ne 3

1.  DOxcnepumentsl @puamana-Knayszepa u Acmo.

2. OkcnepumMeHT ['punbeprepa - XopHa - LlaitnmHrepa ¢ MHOTOCBSI3HBIMHM COCTOSIHUSIMH,
KaK OCHOBa KBAaHTOBOM TeJIeNOPTAIUH.

3. JIByXKaHaJIbHasi KBAHTOBAsi KpUIITorpadusi.

4. TBeproTenpHbIe KBAaHTOBBIE TOYKM Ha MOJIYIPOBOJHUKAX C JIOTHYECKUMH KyOHTaMH B
BU/JIE 3aps/I0BbIE COCTOSIHUH.

5. TBepmoTenpHbIe KBAaHTOBBIE TOYKM Ha MOJYIMPOBOJHUKAX C JIOTHYECKUMH KyOHTaMH B
BU/IE HAIPaBJICHHE JIEKTPOHHOTO W/WIU SJIEPHOTO CIIMHA B TAHHOW KBAaHTOBOM TOYKE.

6. VYrpaBneHne TBEPIOTEIBHBIMA KBAaHTOBBIMH TOYKAMH Ha IOJYIPOBOIHHMKAX depe3
BHEIITHHUE NTOTEHIIUAIIBI I J1a3€PHBIM UMITYJIECOM.

7. Jlornyeckue KyOUThI Ha CBEPXIIPOBOJAIIMX 3JIEMEHTax (J15K03e(PCOHOBCKUE MEPEXOIBL,
CKBUJIBI H JIP.).

8. VYnpasieHue KBaHTOBBIMH MTPOLIECCOPAMH Ha CBEPXIPOBOISIINX dJIEMEHTaX.

9. Jlornueckue KyOUTHI Ha HOHAX B BaKyyMHBIX JOByHIKax Ilaymns (nim aTombl B onTH4e-
CKHX JIOBYIIIKaX ).

10.  Hcnonp3oBaHHE OCHOBHOT'O/BO30YKJIEHHOTO COCTOSIHMSI BHEITHETO AJIEKTPOHA B MOHE
KaK JIOTHIECKHUIA KyOHT.

11.  VYmnpaBneHue JOru4eckre KyOMTaMH ¢ OMOLIBIO JIa3ePHBIX UMITYJIbCOB.
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12.  Hcnonp3oBaHKMe 3apaHee NPUTOTOBICHHBIX 3allyTaHHBIX COCTOSHHMN (DOTOHOB ISt
YIIPABJIEHUS] aTOMHBIMH aHCAMOJISIMU MM KaK 3JIEMEHTHI YIPaBJICHUs KJIACCUUECKUMU BBIYHC-
JIUTEIIbHBIMU CETSMM.

Kpumepuu popmuposanus oyenok (ouenusanus) ycmmozo onpoca

YCTHBIA OMpoC SBJISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4yéTa 3HAHUM 00ydarolerocs
Mo JUCHUIUIMHE. Pa3BEpHYTHIN OTBET CTy/EHTA JOJDKEH MPEICTABIATH COOOM CBSI3HOE, JOTHYe-
CKU TOCJIEJIOBATEIIbHOE COOOIICHHE Ha 33aJaHHYI0 TeMY, IOKa3bIBaTh €r0 YMEHHE NMPUMEHSTh
OIpEEIICHUSI.

B pe3ynomame ycmnozo onpoca 3nanus, ooyuarouiezoca oUeHUBaOmcsa no cieoyro-
weil wKane:

1 6ann ctaBUTCA, €CIU OO YYAFOIIHICS:

1) momHO M3NaraeT M3ydeHHBIH MaTepuai, 1aéT MpaBUIbHOE ONpeaeTeHre PU3NIECKUX

MMOHATHH;

2) oOHapyXHBacT MOHUMAHKUE MaTepHaja, MOXKET 00OCHOBATh CBOM CYXKJICHUS, IPHME-
HUTH 3HAHUS HA MMPAKTUKE, IPUBECTH HEOOXOUMbIE IPUMEPHI HE TOIBKO MO y4el-
HUKY, HO U CAaMOCTOSITEIbHO COCTABJICHHBIE;

3) wu3maraeT Marepual MOCIeI0BaTENbHO U MPABUIBHO C TOYKU 3pEHUS HOPM JIUTEpa-
TYPHOTO SI3bIKA.

0.7 6anna, craBuTCs, eciu 00yJaroImuiics JaéT OTBET, YAOBIETBOPSIOLIUI TEM ke Tpe-
OoBaHUAM, 4TO U [ Oauia «1», HO Jomyckaer 1-2 ommoOKu, KOTOpPbIE caM e UCIIPaBIIsIeT, U 1-
2 HeouéTa B MOCIEN0BATEILHOCTH U S3BIKOBOM O(DOPMIIEHUH H3J1aragMoro.

0.5 6anna, craButcs, eciau 00ydJarOUIMiics 0OHAPY>KUBACT 3HAHUE U TIOHUMAHHUE OCHOB-
HBIX TIOJIO’KEHUI TaHHOM TEMBI, HO:

1) wu3naraer Marepuall HEOJIHO U JOMYCKAaeT HETOUHOCTH B ONPECIIEHUN OHATUH;

2) He yMeeT JOCTaTOYHO II1y0OKO U JOKa3aTeIbHO 00OCHOBATh CBOM CYKJEHUS U MPH-

BECTU CBOU MIPUMEPHI;

3) wu3maraeT Marepual HemocaeI0BaTENbHO U IOMYCKAeT OUOKHU B SI36IKOBOM 0(OpM-
JICHUH HU3J1araeMoro.

0 6annoe, craButcs, eciy o0yJaroIuiicss 0OHapykKMBaeT He3HaHUE OOJIbIIEH YacTH CO-
OTBETCTBYIOLIETO pa3jieia U3yyaeMoro MaTepuana, J0myckaeT olnoKy B (GOpMyJIHPOBKE.

bannel MOTYT CTaBUTBCSI HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 33 PACCPEIOTOUECH-
HBIIl BO BPEMEHH, T.€. 33 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSHKCHUU 3aHATHS

5.1.2. Ouenounvie mamepuavi 014 gblNOIHEHUA 0OKNA008 NO ducyuniuney (KOHmpo-
aupyemasn komnemenyua IIKC-1, ITKC-4):

Joxnao — npoayKT caMOCTOSTENIbHONW pabOoThI CTy/€HTa, IPEACTABISIIONIUN cOO0M Tmy0-
JIMYHOE BBICTYIJICHHE IO MPEACTABICHUIO MOJTYYEHHBIX PE3YJbTAaTOB PEIICHUS ONpPEAEICHHON
y4eOHO-ITPaKTUUYECKON, yueOHO-H1CCIe0BaTEIbCKON UITH HAYYHON TEMBI.

Tembl 10K12/10B:

[Tapamokc OuHmTeiHa - [Togonbckoro - Po3eHa.

[TpyHUIMIIBI KBAaHTOBOW TEJIENIOPTALIUU.

HepasenctBa bemna

OxcnepuMenTsl Ppunmana-Knaysepa u Aco.

OxcnepumeHT ['punbeprepa - XopHa - LlaiinuHrepa ¢ MHOTOCBSI3HBIMH COCTOSIHUSIMH, KaK OCHO-
Ba KBAHTOBOM TEJIENOPTALNH.

JIByxKaHajbHas KBaHTOBasi Kpunrorpagus.

TBepaoTenbHbIe KBAHTOBbIE TOYKM HA MOJIYINPOBOJHUKAX C JIOTHYECKUMH KyOUTaMH B BUIE 3a-
PAOBBIE COCTOSIHUM.

TBepaoTenbHbIE KBAaHTOBBIE TOYKHM Ha MOJYMPOBOJHUKAX C JOTMYECKUMHM KyOUTamMH B BHJE
HaIpaBJiEHUE 3JIEKTPOHHOTO W/UIIK SAEPHOTO CIIMHA B JAHHOW KBAaHTOBOM TOUKe.

Tpeobosanusn k ooxknaoy:
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OO6umii 06bpéM moknana 10-15 mucroB (wpudr 14 Times New Roman, 1,5 unrtepsan).
[Tomst: BepxHEe, HUXKHEE, MpaBoe, eBoe — 20 MM. AG3amHBIA OTCTYI — 1,25; PUCYHKH JAOTKHBI
CO3/1aBaThCsl B LMKIMYECKUX PEJAKTOpax WM Kak pucyHok Microsoft Word (crpynmupoBan-
HbIi1). TabaUIBl BRITOMHATE TAOTMYHBIMU stueiikamMu Microsoft Word. CkannpoBaHue pUCyHKOB
U TabJuUL He JoIycKaeTcs. BelpaBHUBaHKE TeKcTa (110 MIMPUHE CTPAHULIbl) HEOOXOIUMO BBIIIOJI-
HATh TOJBKO CTaHJAPTHBIMU CIIOCOOaMHM, a HE C MOMOIIbI0 pobesoB. Pasmep TekcTa B pUCYH-
Kax ¥ Tabnmiax — 12 xerip.

OO6s13aTeNIbHO HAJIMYKE: coAepkKaHUs (CTPYKTypa paboThl C yKazaHUEM pa3/ieJioB U UX
HayYaIbHBIX HOMEPOB CTPAHMUI), BBEJCHHUS (aKTYaJIbHOCTh TEMBI, II€Jlb, 33/1a4H), OCHOBHBIX pa3-
JeNIoB pedepara, 3akitoueHus (B KpaTKOM, PE3IOMUPOBAHHOM BHJI€ OCHOBHBIE MOJIOKEHUS pado-
ThI), CIIMCKA JINTEPATYPHI C YKa3aHUEM KOHKPETHBIX MCTOYHHKOB, BKIIIOYAs CChUIKM Ha MHTep-
HET-PECYPCHI.

B TekcTe cchiika Ha UCTOYHHUK JENAaeTcs MyTeM yKazaHus (B KBaJIpaTHBIX CKOOKax) MO-
PSAAKOBOTO HOMEpPA LIUTUPYEMOM JIUTEPATYphl U Uepe3 3aIsITyI0 — HUTUPYEMbIX CTpaHUIl. Ypo-
BEHb OpPUTHHAIILHOCTHU TekcTa — 50%.

Kpumepuu oyenku ooknaoa:

«omauynoy (3 Oayna) CTaBUTCS, €CITU 00YUYAIOIIUNCS MPOSBUI HHUIIUATHBY, TBOPUECKUI
MOJIXOJ, CIIOCOOHOCTh K BBHIMOJHEHHIO CIIOKHBIX 3a/laHUul, OpPraHU3aIlMOHHBIE CIIOCOOHOCTH.
Otmeuaercst CTOCOOHOCTD K MyONIMYHON KOMMYHUKAIUK. JJOKyMeHTanus mpecTaBieHa B CPOK.
[TonmHOCTBIO O(hOpMIIEHA B COOTBETCTBHH C TPEOOBaAHUSIMU

«xopoutoy (2 6amna) — oOyJarOIMUNCS JOCTATOYHO IOJIHO, HO 0€3 MHHUIIMATUBEI U TBOP-
YeCKMX HaXOJOK BBIIOJHUJ BO3JIOKEHHBIE HAa HEro 3ajgadd. JJoKymMeHTauus MpeJcTaBiieHa J10-
CTaTOYHO IOJTHO ¥ B CPOK, HO C HEKOTOPBHIMHU HEZOPaOOTKaMHU

«yooenemsopumenvroy (1 6amn) — oOydaromuiics BBIMOJHUI OOJBIIYI0 YacTh BO3JIO-
KEHHOH Ha Hero paloThl. JomymieHsl CylIecTBEHHBIE OTCTYIUICHUA. JloKyMeHTanus ciaHa co
3HAYUTENbHBIM ono3aanueM (6onee Hegenu). OTCYTCTBYIOT OT/IENbHBIC ()PArMEHTHI.

«Hey0081emB8OPUMETILHBIL (HUMCE NOPO20B020) YPOBEHb KOMHEmMeHYuU» — 00yJaroIIHIiCs
HE BBINOJIHUJI CBOM 33J]aud WJIM BBIOJIHUJI JIMIIb OTJENIbHBIE HECYIIEeCTBEHHbIE opy4yeHus. [Jo-
KyMEHTAIIVsI He CllaHa.

5.2.  Ouenounvie mamepuavl 011 RPOMENCYNOUHOU AMMECMAUUU
(konTposmpyembie komnerenuuu IHKC-1, ITKC-4):

[{enpr0 IPOMEKYTOUHBIX aTTECTALUM 110 TUCLHHUIIIMHE SIBJISETCS OLIEHKAa Ka4eCTBa OCBOE-
HUS TUCIMITIMHBI 00y4atoIMMHUCS.

[TpomexyTouHas arTecTalys MpeaHa3HayeHa A1l 00bEKTUBHOTO MOATBEPKACHUS U Olie-
HUBAHMs JIOCTUTHYTBIX PE3yJbTaTOB OOYYEHMs IOCIIE 3aBEPLICHHUS] M3Y4YEHMs JUCLMILIMHBIL.
OcymiecTBisieTcss B KOHIIE CEMECTPA U MPEJCTAaBIsAeT cOO0M UTOrOBYIO OLICHKY 3HAHUU 110 JUC-
nuIuinHe «KBaHTOBBIE KOMIIBIOTEPHD» B BUJIE IPOBEICHMS 3a4€Ta.

[TpomexyTouHasi arrecTanusi MOXET MPOBOJUTHCS B YCTHOM, MUCbMEHHOW (opMme, U B
¢dopme TectupoBanusi. Ha mpoMexyTouHyro aTTecTanuio oTBoaurcs a0 30 6amios.

Bonpocs! puis1 3auéra.

KBanToBoe cocrosinue. [IpuHIun cynepno3uimm.

3aKOH KOMITO3UIIMY aMIUIMTY]l KBAHTOBOW MeXaHUKHU. ba3ucHbIe COCTOAHUS.
[IpencraBnenue BEKTOPOB COCTOSIHUS U ONIEPATOPOB MATPULIAMH.

OPMUTOBBI U YHUTAPHBIE ONIEPATOPHI U MATPHUIIbl. PeTyKIus BOJIHOBOTO MAKeTa.
CHnMHODBI, KaK CIOXKHBIE CHCTEMBI YAaCTHI] CO CITMHOM 1/2.

[TpaBuna cnoxenus cniuHoB. Koaddunumentsr Knedma-I'opmana.

Marpuua BpamieHus AJjis ClIMHOPOB.

YHuUTapHAas SBOJIONMS U U3MEPEHHsI KaK CIOCOObI M3MEHEHHs cOCTOsHMs. KBaHTOBOE
BBIYHCIICHHE, KaK YHUTApHAsI Onepanusi.

PN R WD =
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10.

11

13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.

27.
28.

29.

30.

31.

32.
33.

34.

35

KBaHTOBBII Napaiiennusm U NpeuMyliecTBa KBAHTOBBIX aJITOPUTMOB.
KBanToBBIi pazpsn (KyouT).

. KBanToBas cucrema u3 N IByXypOBHEBBIX KBAHTOBBIX 3JIEMEHTOB (KYOHTOB).
12.

dusnuecKkue CUCTEMbl, peau3yIOIUMU KyOUTHI: HOJSPU3ALUOHHBIE COCTOAHUSA (OTO-
HOB, 3JIEKTPOHHBIE COCTOSIHUS U30JINPOBAHHBIX ATOMOB WJIM HOHOB.

Cuctembl KyOMTOB Ha CIMHOBBIX COCTOSIHUSIX SIZIEp AaTOMOB.

Cucremsi ¢ 1, 2 u 3 xyOutamu.

KoHuenmnus KBaHTOBOIO IIPOLECCOpa U KBAHTOBBIX JIOTHYECKUX BeHTUIEH [loiiua.
Anroput™m ['posepa.

AnroputM Illopa 1 pa3noxeHus HaTypaabHOTO YUCIIO HA IPOCTHIE MHOKHUTEIH.
Anroputm 3anku - Busznepa a1 MOAeNIMpOBaHNs YHUTAPHON 3BOJIIOLUIO0 KBAHTOBOM CH-
CTEMBI N YACTHII.

Anroputm Jloiga - J[>xo3a. Anroputm CaiiMoHa 171 TpOOJIeMbI YEPHOTO STIHKA.
[Tpobnema BO3MOMXKHOCTH OJIy4EHHsI KBAHTOBOI'O YCKOPEHUS JUIsl TPOM3BOJIBHOTO KJlac-
CHUYECKOI0 aIrOpUTMa.

Peanuszanus onepauyu CNOT Ha 3apsioBbIX COCTOSHUSAX 2JEKTPOHA B KBAHTOBBIX TOY-
Kax.

[Tapamokc DiHmITeHA - [Togonbckoro - Po3eHa.

Hepasencrta bemna.

[TpyHLIMIIBI KBAHTOBOW TEJIENIOPTALIUU.

OxcnepuMenTsl @punmana-Knaysepa u Acro.

OkcnepuMeHT ['punbeprepa - Xopna - LlalinuMHrepa ¢ MHOTOCBSI3HBIMH COCTOSIHUSIMM,
KaK OCHOBa KBaHTOBOM TeJICIOPTALUH.

JIByxKkaHajbHasi KBAHTOBAsI KpUITOrpagusl.

TBepaoTenbHbIe KBAaHTOBBIE TOYKM Ha IOJIYIIPOBOJHUKAX C JOTMYECKHMMHU KyOUTamH B
BU/JIE 3apPsI0BBIE COCTOSTHUM.

TBepoTenpHblE KBAaHTOBBIE TOUYKM Ha MOJYIPOBOAHMKAX C JIOTMUECKMMHU KyOMTaMu B
BUJIC HalpaBJIEHUE 3JIEKTPOHHOTO W/WIIM SAEPHOTO CIIMHA B JAHHOM KBAaHTOBOM TOUKE.
VYrpaBneHrne TBEpIOTENbHBIMU KBAaHTOBBIMH TOYKaMU Ha IOJYNPOBOJHUKAX YEpe3
BHEIIHHE NTOTCHIIMAIIBI WM JIA3€PHBIM UMITYJILCOM.

Jlornueckue KyOMTBI Ha CBEPXIIPOBOASIIMX 3JIeMEHTaX (17k03e()COHOBCKHE MEPEXObl,
CKBUJBI U IP.).

VYrpasieHne KBaHTOBBIMU ITPOLIECCOPAMU Ha CBEPXIPOBOIAIINX AIEMEHTaX.
Jlornueckue KyOMTHI Ha MOHAX B BaKyyMHBbIX JIOByIIKax Ilayns (wim aToMel B onTHye-
CKHX JIOBYIITKAX).

Hcnonb30BaHuE OCHOBHOI'O/BO30YX/IEHHOIO COCTOSIHUS BHELIHETO AJIEKTPOHA B HOHE
KaK JIOTHYECKUN KYOUT.

. anaBneHI/Ie JJOTHYCCKHUC KY6I/ITaMI/I C IIOMOLIBIO JIA3€PHLIX UMITYJIBCOB.
36.

Hcnonp3oBaHue 3apaHee IPUTOTOBICHHBIX 3aITyTaHHBIX COCTOSHUM (DOTOHOB I YIIpaB-
JIeHHs aTOMHBIMHM aHCAMOJISIMU MJTM KaK 3JIEMEHTHI YIPaBJIEHUS KJIACCUYECKUMH BbIUHUC-
JIUTEIBHBIMU CETSIMHU.

Bonpocsl K aTTeCTANMOHHBIM KOHTPOJIBHBIM Pad0oTaM 110 IPOBEPKe OCTATOYHBIX 3HAHM M

1. ITpyHUMIIBI KBAHTOBOW MEXaHUKH.

2. KBaHTOBbIE KOMITBIOTEPHI U CII0AKHBIE MHOTOUYACTUYHBIE KBAHTOBBIE CUCTEMBI.
3. KBanToBblii pa3psa (kyour).

4. Cxema BbIUMCIIEHUN HA KBAHTOBOM KOMIIBIOTEPE.

5. KBaHTOBBIE aJITOPUTMBI.

6. KBanToBas Tenenopranus.

7. duznyueckue peanr3alni KBAHTOBBIX KOMITBIOTEPOB.
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Kpumepuu popmuposeanus oyenok no npomedxncymouHol ammecmayui.:

Jnst mosyueHust 3a4€Ta CTYASHT JOJDKeH HaOpaTh MO CyMME BCEX THMOB KOHTpouss 70
0aJJIOB — TEOPETHUECKOE COJIEPIKAHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 TpoOesoB, HE0OX0AUMbIE
MPAKTUYECKUE HABBIKH PaOOTHI C OCBOCHHBIM MaTepHalioM cOpMUPOBAHEL. Bce peaycMoTpeH-
HBIE MpOrpamMMoi 00yueHHs yueOHbIE 3a/1aHUs BBIIOJIHEHbI, KAYECTBO UX BBITIOJHEHHS OIICHEHO
YHUCIIOM OaJIJIOB, OJIM3KMM K MakCUMaJbHOMY. ECIM Mo MTOram TeKylero u pyoeKHOro KOH-
TPOJISl YCIIEBAEMOCTHU CTYACHT HaOpan 6aiioB B mpenenax 36 < (Srex + Spys) < 61, TO OH gomyc-
KaeTcs K caade 3adera. [lo utoram caaum 3a4era OH MOXKET TOBBICUTH CyMMY OayuioB 70 61 (He
OoJiee), HeOOXOIUMBIX JIJISl TIOJTYYCHHS 3a4eTa.

[Ipu nokazatensx Huxe oT 36 0aIOB — TEOPETUUYECKOE CO/ICPIKAHUE Kypca HE OCBOCHO,
HEOOXOUMbIE MTPAKTUUYECKHE HABBIKU PabOTHl HE CPOPMUPOBAHBI, BHIIOJHEHHbIC yUeOHbIE 3a-
JAHUS COZIEpIKaT TPyOble OMMOKH, TOTIOJIHUTEIbHAS CaMOCTOsITeNIbHAs paboTa HaJl MaTepHaIoM
Kypca He MPUBEIET K CYIIECTBEHHOMY IOBBIIIEHUIO KAaYECTBA BBHIIIOJIHEHUS y4EOHBIX 3aJaHUU.
Ha 3auére cTyseHT HIeMOHCTpUPYET HE3HAHKME 3HAYUTEILHOM YacTH MPOTPAMMHOIO MaTepuaa,
CYIIIECTBEHHBIC OMIMOKHM B OTBETAX Ha BOIIPOCHI, HEYMEHUE OPUEHTHUPOBATLCSA B MaTepuaie, He-
3HAHUE OCHOBHBIX MOHITHN JUCIUILTAHBL.

6. Memoouueckue mamepuanst, onpeoensaouiue npoyeoypsvl OUEeHUGAHU 3HAHUII,
YMEHUIl, HA8LIKOG U (U1u) Onvima 0eamea1bHOCmu

MaxkcumanbsHas cymma (100 6anoB), Habupaemasi CTyI€HTOM IO JTUCIHUIUTMHE BKIIOYAET
JIBE COCTaBJISIOLIHE:

— nepeas cocmasiAowds — OLUEHKa PEryJsipHOCTH, CBOEBPEMEHHOCTU U KAaue€CTBA BBI-
IIOJIHEHUS CTYACHTOM Y4eOHOH paboOThl 110 U3YyYEHUIO AUCLUILIMHBI B TEUEHHUE NepUoja n3yde-
HUSL TUCIUILIMHBI (CEMECTpa, UM HECKOJIIbKUX ceMecTpoB) (cymma — He Oonee 70 OamioB). ban-
JIbl, XapaKTEepPU3YIOIKE yCIIEBAEMOCTh CTYAEHTA 10 AMCLUIUIMHE, HAOMPAIOTCS UM B TEUEHHUE
BCEro nepuojaa 00y4eHus 3a U3y4eHue OTACIbHBIX TEM U BBIIIOJHEHHE OT/AEIbHBIX BUOB paboT.

— 8mopas cocmasnAwas — OUeHKa 3HAaHUU CTyJIeHTa 10 pe3yJbTaTaM MpOMEKYTOUHOM
attecranuu (He 6onee 30 —6ansoB).

Kputepuem onieHkH ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHIIMH B paMKax y4eOHOH auc-
UITMHBL «PacyeT afcopOLuu 1 cocTaBa MOBEPXHOCTHOTO CIIOSH) SIBJISETCS 3a4erT.

B nepuox mNOArOTOBKM K SK3aMEHY CTYACHTHI BHOBb OO0pamaroTcss K ydeOHO-
METOJUYECKOMY MAaTepUally U 3aKpEIUIAIOT IPOMEXKYTOUHBIE 3HAHUS.

[ToaroroBka oOy4aroiierocs K 3a4eTy BKJIIOYAET TPU dTara:

— camocTodATeNbHas paboTa B TEUEHUE CEMECTPa;

—  HENOCPEICTBEHHAs MOJATrOTOBKA B JIHHU, NPEAIIECTBYIOIINE IK3aAMEHY 110 TEMaM Kyp-
ca;

— TOATrOTOBKA K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipn moaroToBke K 3adeTy OOydyaroLIMMCS II€J1IeCO00pa3HO HCIOJIb30BaTh MaTepuabl
JeKIHHA, yueOHO-METOINYeCKHEe KOMIUIEKChI, HOPMaTUBHBIE JOKYMEHTbI, OCHOBHYIO U JIOTIOJTHH-
TEJbHYIO JIUTEPATYPYy.

Ha 3ayer unm sK3aMeH BBIHOCUTCS Marepuan B oObeMme, NMpeayCMOTpEeHHOM paboueit
porpaMMoil y4eOHOM NHCHUIUIMHBI 332 CEMeCTp. 3adyeT MPOBOIUTCS B MUCHBMEHHOW / YCTHOM
dopme.

[Ipu mpoBeaeHnM 3adera B MMCBMEHHOW (YCTHOW) opMe BeAyIIMi MperojaBaTeilb CO-
CTaBISIET PK3aMEHALIMOHHbIE OWJIETHI, KOTOpPBbIE MOTYT BKIIIOYaTh B ceOs: TECTOBbIE 3a/1aHUS;
TEOPETUUECKHE BOIPOCHI; 3ajaul Wi cuTyauuu. @opMylnnpoBKa TEOPETUUYECKUX 3a/laHUi COB-
najsaeT ¢ (GOpMYIHMPOBKOM MEpevHs SK3aMEHAIIMOHHBIX BOIPOCOB, JAOBEAECHHBIX J0 CBEICHUS
CTYJIEHTOB HaKaHyHE ’K3aMeHalHnOHHOU ceccuu. Colep:kaHue BOIMPOCOB OAHOrO OuiieTra OTHO-
CUTCA K PA3JIMYHBIM pazfjesiaM HporpaMMbl C TeM, YTOObI 0ojiee MOJIHO OXBAaTUTh MaTepHuall
y4eOHON JUCITUTIITMHBI.

B aynurtopuu, rae npoBOAWTCS YCTHBIM 3a4€T, JOJDKHO OJHOBPEMEHHO HAaXOIUTHCS HE
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OoJiee 1ecsATH CTYCHTOB Ha OJIHOTO MPEToiaBaTelis, MIPUHUMAIOLIETO 3a4eT.

Kpumepuu oyenku kauecmea 0c60eHUA OUCUUNTIUHDL

Ouenka «omauuno» —om 91 0o 100 6annoeé — TEOPETUYECKOE COAECPHKAHUE KypCa OCBO-
€HO TOJIHOCTBIO0, 6€3 MPoOenoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PA0OTHI C OCBOEHHBIM Ma-
TepuanoM chopmupoBanbl. Bece mpeaycMoTpeHHbIE MporpaMMmoil o0ydeHus ydeOHbIe 3aaHus
BBITNIOJTHEHBI, KAYECTBO MX BBITIOJHEHHS OLEHEHO YMCIOM 0ayjioB, OJM3KUM K MaKCHUMaJbHOMY.
Ha sK3ameHe CTyneHT IEeMOHCTpUpPYET IIIyOOKHEe 3HaHUS MPEAyCMOTPEHHOIO MpOorpamMMoil ma-
Tepuaa, yMeeT YeTKO, JJAKOHUYHO M JIOTUYECKH IMOCIIEeI0BAaTeIbHO OTBEYAaTh Ha MOCTaBICHHbBIE
BOIIPOCBI.

Ouenka «xopowio» — om 81 0o 90 6annoe — TeopeTUUYECKOE COAEP)KaHUE Kypca OCBOE-
HO, HEOOXOMMBIE MPAKTUYECKHE HAaBBIKU Pa0OTHI COPMHUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbIE 3a-
JIaHUs cojep)KaT He3HauuTeJabHble omMOkM. Ha sk3ameHe CTYIEHT AEMOHCTPUPYET TBEpIIble
3HaHMUSI OCHOBHOI'O (IPOrpaMMHOI0) MaTepuaa, yMEET YE€TKO, TPaMOTHO, 0€3 CYyIECTBEHHBIX
HETOYHOCTEH OTBEUYaTh HA MMOCTABIICHHBIE BOIIPOCHL.

Ouyenka «yoosenemeopumenvrno» — om 61 0o 80 6an106 — TEOPETUIECKOE CONAEPIKAHNE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOUMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BBITIOJIHEHHBIE YUeOHbIE 3a/laHusl cojiepkar rpyobie ommOku. Ha sx3ameHe cTyneHt
JEMOHCTPHUPYET 3HaHHME TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpk AT HETOUYHOCTH, CJIabo
apryMeHTHPOBaHbl, HAPYILIEHA 0CIE10BATEIbHOCTh U3JI0KEHHS MaTepralia

Ouenka «neyooenremeopumenvno» — om 36 0o 60 d6annoe — TeOPETUUECKOE COJEpKa-
HHUE Kypca HE OCBOCHO, HEOOXOMMBbIEC MPAKTHUECKHE HABBIKM pabOTHl HE chOpMUPOBAHBI, BHI-
MOJIHEHHBIE y4eOHbIe 3aJaHusl COAEpKAT rpyOble OMIMOKH, JOMOJTHUTEIbHAS CaMOCTOSTEeNbHAs
paboTa HaJl MaTepuaoM Kypca He MPUBEAET K CYLIECTBEHHOMY MOBBIIIEHUIO KaueCTBa BBINOJI-
HeHUs yueOHbIX 3a7anuii. Ha sx3aMeHe CTylIeHT AeMOHCTpUPYET He3HAHKE 3HAUUTEIbHON YacTu
IIPOrPaMMHOr0 MaTepuana, CylleCTBEHHbIE OIMIMOKM B OTBETaX Ha BOIPOCHI, HEYMEHUE OPHUEH-
TUPOBAThCA B MaTepuase, He3HAHUE OCHOBHBIX MOHSITHIA JUCIUILINHBL.

He oonyck — om 0 00 35 6annos — BO BpeMs IPOXOXKICHUS yIEOHBIX 3aHATUN 00ydYaro-
muics He HabpaJsl MOPOroBOE KOJIMUYECTBO OAJUIOB M HE JOMYCKAETCS K MPOXOXKACHUIO IPOMEXKY-
TOYHOW aTTECTallNN.

Taonuya 7. Pezynomamol 0céoenus yueoHoil OUCUUNIUHDL, HOOEHCAU{UEe NPOBEPKe

HaumenoBanue | UnaukaTopsl OcHoBHbIE NOKa3aTeJN OLeHKH OueHouHble
KOMIICTCHIIMH | JOCTHKeHWIl pe3yJIbTaTOB 00y4YeHH s cpeacTBa
IKC-1: Cno- NKC-1.1: OOyyvaromuiicss 3HaeT TEOPETUYECKHUM | YCTHBIM WM IHUCh-
cobeH hopmy- AHanusupyeTr | mMaTepuain, OTHOCSIIMHWCA K JaHHOM | MEHHBIN OIpoc
JUPOBATh eI | TEHJIEGHIUU U | KOMIETEHIIMM (B TOM YHCJIE 3HAeT | (KOJUIOKBHUYM) (pas-
Y 3aJ]a4d Hay4- | MEpPCHEKTUBBI | MpaBWJIA, MOCJIENOBATEIBHOCTb, anro- | geasl  S5.1.1, 5.1.2,
HBIX UCCIEN0- pa3BUTHSA Me- | PUTM BBINOJHEHUs] JeHcTBUM, yMme- | 5.2);

BaHUU B COOT- JULIMHCKOU Huit). MoxeT ero BOCIpOU3BeCTH (C

BETCTBUU C (bu3UKYN U pa3HOil CTENneHbI0 TOYHOCTH), OTBE-

TEHJIEHIMSIMA U | CMEXHBIX 00- | TUTh Ha YTOYHSIOIINE BOIIPOCH.

nepcrnekTuBamMu | jacteil Hayku | 3HaTh: 0a30Bble TPO(ECCHOHATIBHO-

pa3BuTHs GU3M- | U TEXHUKH npoUIMpOBaHHbBIE METOJbl B 00Ja-

KM U MEMIINH- CTH KOMIBIOTEPHBIX TEXHOJOTUH IS

CKOM (hU3HKH, pelieHust 3a1a4 COBpeMEHHOW (u3u-

000CHOBaHHO KM, BKJIIOYasi MEAUIIMHCKYIO (PU3UKY, B

BBIOMpATH U HC- TOM YHCJIE HaXOIALIMXCA 3a Mperesna-

MOJIb30BaTh MU HampaBJICHHOCTH (Mpodusi) Moa-

TEOPETUUECKHE TOTOBKH.
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1 OKCIIEPHUMEH-
TaJbHBIE METO-
IIbl ¥ CPENICTBA
pelieHus
chopmyaupo-
BaHHBIX 33124

OOyuaromuiicsi JTEMOHCTPUPYET yMe-
HUs (C pa3IMYHON CTENEHbI Camo-
CTOATEIBHOCTH ), OTHOCAIIMICS K JaH-
HOW KOMIIETECHIIUU.

YMeTb: UCHONIB30BaTh Ha MPAKTHKE
YUCJICHHBIE METOJbl U OCHOBHBIE CIIO-
COOBl KOMITBIOTEPHOTO MO/ICIHPOBa-
HUS JUIS PEIIeHUs 3a1a4 MEIULIUH-
CKOMl (PU3UKU, B TOM UHCIE HaAXOJs-
IMXcsd 3a MpeJesiaMd HalpaBiIeHHO-
¢t (mpoduIIst) MOATOTOBKH.

Brnanenue 3HAaHUSIMHA U YMEHHUSIMH, KaK
TOTOBHOCTb CaMOCTOSITEJIBHOTO TIpHU-
MEHEHUSI WX, JIEMOHCTPUPOBATH, OCY-
LIECTBIIATh JIEATEIBHOCTh B pa3iny-
HBIX CHUTYaIlUsX, OTHOCSIIUXCS K JIaH-
HOMl kommereHuuu. OOyuaromuiics
JEMOHCTPHUPYET JIEATEIHHOCTh (CIO-
coOb1 aesaTenpHOCTH). CrmOCOOCH OT-
OWpaTh ¥ UHTETPUPOBATH UMEIOITHECS
3HaHUS U YMEHUS MCXOJs U3 TMOCTaB-
JICHHOU TIeJIU, TIPOBOJIUTH CaMOAHAIIH3
U CaMOOIICHKY.

Bnaners TeOopeTMYECKMMH M DKCIIe-
PUMEHTAIBHBIMH ~ METOJaMU  COBpE-
MEHHBIX KBAaHTOBBIX aJTOPUTMOB ]IS
pa3BUTHUS  CIOCOOHOCTH  CaMOCTOS-
TEBHO CTAaBUTh KOHKPETHBIC 3a/Ja4u
Hay4YHBIX HCCIENOBaHUI B 00IacTu
(¢u3MKY, BKIIIOYas MEIULUHCKYIO (Qu-
3UKy, (U3UKY KOHJIEHCHPOBAHHOTO
COCTOSTHUS BEIIIECTBA, & TAKXKE BO B3a-
MMOCBSI3M CO CMEXHBIMH pa3ieliaMu
¢u3ukn (pu3nka AETEKTOPOB, 3JIEK-
TPOMAarHUTHbBIE TMPOLIECCHI MPH BHICO-
KHX DHEPIusix, BO3JCHCTBUE HHTEH-
CUBHBIX ITIOTOKOB YacTHI[ Ha BeIle-
CTBO), @ TAK)X€ PEIIaTh UX C IOMOIIBIO
COBPEMEHHOM ammaparypbl U HH)Op-
MAI[MOHHBIX TEXHOJIOTHIA C HCIMOJIb30-
BaHWEM HOBCHIIIETO POCCHUHCKOTO |
3apy0eKHOTO OTbITA.

Brmonanenne u 3a-
mmTa Jokiaaga (pas-
nensl 5.1.2)

Beinonnenune u 3a-
mmTa Jgokiaaga (pas-
nensl 5.1.2); npe3eH-
Talus OT4YeTa 110
MO/JIeIH;

JIpyrue BHUJIbI padboT
Y 3aJlaHuH, Tpeano-
Jararoiue MHTErpU-
poBaHHBIA  (W/MiH
KOMIUIEKCHBIN)  Xa-
pakTep W IO3BOJII-
folme o0yJarolum-
Csi  TMPOJEMOHCTPH-
poBaTh HaubOOJbIIEe
KOJIMYECTBO KOMIIe-
TEHIMIA;

HaumenoBanue | Wuamkaro- OcHoBHbBIE NTOKa3aTeJN OLEHKH OueHouHble
KOMIIeTEeHI[UH pbl pe3yJIbTaToB 00y4eHHs cpeacTea
AOCTHIKEHUH

INKC-4: Cnoco- | [IKC-4.1: OOyuaromuiics 3HaeT Teoperndeckuil | TecroBele 3amaHus;
OeH jienartb Crnioco6Ho- MaTepuaj, OTHOCAIIMMCA K JaHHOM | yCTHBIM WM IUCh-
Hay4HO- CTBIO K [Ipe- | KOMIETEHUUH (B TOM 4HCIE 3HAaeT | MEHHbII OT1poC;
000CHOBaHHBIE MOJaBaHMIO | MpaBHJIa, MOCJIEIOBATENIBHOCTh, AIr0- | KOJUIOKBUYM; coOe-
BBIBOJIBI 110 pe- ¢buznKo- PUTM BBINIOJHEHUS] JEHCTBHI, yMe- | ceJOBaHHE IO TeEOo-
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3yJabTaTaM Teo- Marematude- | Huif). MOoXeT ero BOCHpPOM3BECTH (C | pETHYECKOMY Marte-
pPETUYECKUX U CKUX JUCLU- | pa3HOW CTENEeHbIO TOYHOCTH), OTBE- | pUALy; 3a4eT; Mpej-
IKCTIEPUMEH- IUTH B 00- THTH HAa YTOYHSIOLINE BOIIPOCHI. HOJIaralolIue TaKyko
TaJIbHBIX HCCiie- | meoOpa3oBa- | 3HaTh: 0a30BbIe MOHSTHS, CBA3aHHBIC | 4YaCTh, KaK BOCIIPO-
JOBaHMU U pe- TENBHBIX OP- | C TEXHOJNOTUSIMH OOy4YeHHs COBpe- | M3BeJACHUE (HM3II0XKe-
KOMCHAalluU I10 TraHu3anusiax, MCHHBIC ITOAXOABI K p€ain3allui TCX- HI/Ie) TCOPCTUUCCKO-
COBEPIIEHCTBO- npodeccro- | HOJOTWMI  mpemonaBaHus — (HU3MKO- | TO  Marepuaiga o
BaHHIO HaJIBHBIX 00- | MaTeMaTUYECKUX JUCHUIIIIMH B O6H_I€- JUCHUITIINHE.

YCTPOMCTB M CH- | pa3oBaTelib- | 00pa3oBaTEeIbHBIX opranu3anysx, | Bemmonnenne u 3a-
CTEM, TOTOBUTh HBIX OpraHu- | Mpo(ecCHOHANBHBIX  00pa3oBaTeNb- | IUTAa KypCOBOH pa-

Hay4JHbIC TTyOJIH-

3al0uiaxX U Op-

HBIX OpraHu3alUAX MW OpPraHHU3alHiaAX

0O0THI, pedepara;

Kalluu U 3aBKM | TAaHM3AlMAX | JOMOJHUTENBHOIO 00pa3oBaHMs B Me- | IPE3EHTAlMA OTYeTa
Ha U300peTeHus, | JONOJIHU- HAIOIIUXCSA  COLMAIbHO-DKOHOMHYEC- | [0 MOJENH; JPYrue
nyOJIMYHO Ipel- | TENbHOIOo KHX yCJIOBUSX. BUJIbI paboOT U 3aza-
CTaBJIATH COO- oOpasoBanust | OOy4aroImUiCs AEMOHCTPHPYET yMe- | HUH, IIpearoararo-

CTBEHHBIC U U3-
BECTHBIC HAy4-
HBIE PE3yJIbTaThl,

HUs (C pa3IMYHON CTENEHbI Camo-
CTOSITENILHOCTH), OTHOCAIIMNCS K JIaH-
HOW KOMIIETECHIIUU.

e WHTETPUPOBAH-
HBIH (W/WIH  KOM-
MIJICKCHBIN) XapakTep

OCYIIECTBIIATD YMeThb: IpUMEHSATh MOJYYECHHBIEC 3Ha- | U NI03BOJISIOIUE
[e1arOrMYECKyI0 HHSL Ul OPTaHU3ALMK U MPOBEACHHUS | O0YJaIOIUMCs IIpo-
JESTEIbHOCTD pasIuuHBIX (OPM 3aHATUH C ydallu- | IEMOHCTPUPOBATH
MHCsI Ha OCHOBE COBPEMEHHBIX TE€XHO- | HAUOOJIbIIEE  KOJIHU-
JOTMM OHpPENENIATh IEPCHEKTUBHBIC | Y€CTBO  KOMIICTCH-
HAaIlpaBJICHHUs] PAa3BUTHSI COBPEMEHHBIX | LI,
TEXHOJIOTUI mpenojaBaHust (PU3UKO- ® 3auer.

MAaTEMATHYCCKUX JUCIUITIINH.

Brnanenue 3HaHUSMH U YMEHUSAMHU, KaK
TOTOBHOCTH CaMOCTOSITEJIBHOTO TIPH-
MEHEHUSI WX, JIEeMOHCTPUPOBATH, OCY-
MIECTBIIATh JICATSIBHOCTh B Pa3iivd-
HBIX CUTYallUsX, OTHOCSIIUXCS K JIaH-
HOM kommereHuu. OOydaronuiics
JEMOHCTPHUPYET JIeATEIbHOCTh (CIO-
coOb1 gestenbHOCTH). CrmOCcOOEH OT-
OupaTh U UHTETPUPOBATH UMEIOIITHECS
3HAHHUS U YMEHUS WCXOJS U3 TIOCTaB-
JIEHHOW 1EeNH, TPOBOJIUTH CaMOaHAIH3
Y CaMOOIICHKY.

Bnaners HaBbIKAMU TPUMEHEHUS CO-
BPEMCHHBIX II€JJarOTHYECKUX W HH-
(hOopMaIlMOHHBIX TEXHOJOTHHA TPETo-
JlaBaHuUs (U3HKO-MAaTEMATHYECKUX
JTUCIUILIAH B 00I1e00pa30BaTeIbHBIX
OpraHm3alusaX, MPoPECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3alusX |
OpTraHM3aIMsIX JOTOJHUTEIHLHOTO 00-
pa3oBaHUS B MEHSIOMIUXCS COIUAb-
HO-DKOHOMHYECKHX YCIOBHSIX.

Takum oOpazoM, BBITOTHEHUE TUIIOBBIX 3aJlaHWM, MPEACTaBICHHBIX B pazaene 5 «Ore-
HOYHBIE MATEPUANBI JUIS TEKYIIEro U pyOeKHOTO KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHOM
aTTECTAIlMW» MO3BOJUT KPUTHYHO, OIICHUTh: CIIOCOOHOCTh MCIOJIb30BaTh CBOOOJHOE BIIAJICHHE
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npodecCHOHATBLHO-POPUINPOBAHHBIMHA 3HAHUSAMHU B O0JIACTH KOMITBIOTEPHBIX TEXHOJIOTUH ISt
pelieHus 3aaa4d npodeccuoHalbHON JEesSTeIbHOCTH, B TOM YMCJIE HaXOISAIIUXCS 3a MpeaeraMu
HanpaBJIeHHOCTH (TIPOQHIIs) TOATOTOBKU, CIOCOOHOCTH CaMOCTOATENBHO CTaBUTh KOHKPETHBIC
3aJjaui HaY4YHbIX MCCIIEOBaHUI B 00JacTH (PU3UKH U peliaTh UX ¢ MOMOIIbI0 COBPEMEHHOM ai-
napaTypsl 1 HHQOPMALMOHHBIX TEXHOJIOTUH C MCIIOJIb30BAaHHEM HOBEHIIIEr0 POCCHUICKOTO M 3a-
pPYOEXKHOTO OIbITA.

7. YueOHO-MeTOAUYECKOE O0ecnieYeHre JUCHMILIHHBI (MOXYJIs)

7.1 OcHognasa numepamypa
1. benunckuii A.B., KBanToBbIe m3MepeHus [ nekTpoHHbIH pecype] / benunackuiit A.B. - M. :
BMHOM, 2015. - 185 c. - ISBN 978-5-9963-2549-8 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785996325498 . html
2. Benpunckuii P.B., KBanToBas Mmexanuka [ DJeKTpOHHBIN pecypc]: yueOoHuk / Benpunckuit
P.B. - PocroB #//] : U3n-Bo FODY, 2009. - 384 c. - ISBN 978-5-9275-0706-1 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785927507061.html
3. Beko O.B., KBanToBast MexaHuka B KOCMOJIOTHYECKUX MozeNsX Jie Cutrepa [ DneKTpOHHBIN
pecypc] / O.B. Beko [u ap.] - Munck : benopyc. Hayka, 2016. - 515 c. - ISBN 978-985-08-2027-
3 - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9789850820273.html

7.2. [lononnumenvHasn iumepamypa

1. XpennukoB A.}O. Beenenue B kBaHTOBYIO Teoputo uHpopmaruu. "duszmariut”, 2008, 284
CTp.

2. Kapnos H.B., Kupuuenko H.A. HayanbpHblie TyIaBbl KBaHTOBOM MexaHUKH. "duzmariaut",
2006, 360 ctp.

3. ABaeeB B.A. [lepudepuiinbie ycTpoiicTBa: MHTEPQEICH, CXEMOTEXHHKA, MPOrpaMMHUpPOBa-
nue. "JIMK Ilpecc", 2009, 848 ctp.

4. Aree E.}O. OcHoBbl KOoMIbIOTEpHBIX ceTeBbIX TexHojoru. TYCVYP (Tomckuii rocynap-
CTBEHHBI YHUBEPCUTET CUCTEM YIIPaBJICHUS U painodyieKTpoHukn), 2011, 83 crp.

5. Masypenko 10.T., Uusunuxun C.A., Tpudanos A.W., Opnos B.B. KBanroBas unpopmaruka
naboparopubiii npaktukym. CIIOHUY UTMO (Cankr-IlerepOyprckuii HallMOHaJIbHBIN HCCie-
JIOBaTEJIbCKUNA YHHUBEPCUTET MH(POPMALMOHHBIX TEXHOJOIMH, MeXaHUKH M onTuku), 2009, 58
CTp.

6. Xenemckuii A.Sl. KBaHTOBBIN (yHKIMOHAJIBHBIN aHAIM3 B OECKOOPAMHATHOM H3JIOKEHUH.
MITHMO, 2009, 304 ctp.

7. YUusmnuxun C.A. KsanroBas undopmaruka. CIIGHUY HUTMO (Canxrt-IletepOyprekuit
HAI[MOHAJIbHBIA MCCIIE0BATENbCKUN YHUBEPCUTET UHPOPMAILIMOHHBIX TEXHOJIOTUN, MEXaHUKHU U
ontuku), 2009, 80 c.

8. Kpyunnun B.B. KomnbrorepHble TexHOIOTHN B HayuHbIX uccienoBanusax. TYCYP (Tomckuit
rOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAINO3JIEKTPOHUKH), 2012, 56 cTp.

9. bnoxunues [I.1. OcHoBbl kBaHTOBOM Mexanuku. "Jlans", 2004, 672 ctp.

7.3. Humepuem-pecypcol

1. Marepuansl caiita www.wikipedia.org.

2. OBC «KoncynpranT crynenta» www.studentlibrary.ru
3. 3BC «IPRbooks» http://www.iprbookshop.ru

4. OnektponHas 6udimoteka KbI'Y (lib.kbsu.ru).

obwue ungopmayuonHvle, CHpasouHble U HOUCKOBbLE:

5. CnpaBounas mpaBoBas cuctema «l'apant». URL: http://www.garant.ru.
6. CrpaBounas npaBoBas cuctema «Koncynbrantllmoc». URL: http://www. consultant.ru
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IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOpPBbIM o0ecnieyeH AocTyn noJb3oBareasam KbI'Y (2023-2024 yu.r.)

Ne Hanmeno- KpaTkas xapakrepucTuka Anpec HanmenoBanmue opra- YcnoBus
1/ | BaHHe dIeK- caiita HU3ALUHU-BJIAJebla; aocTyna
n TPOHHO-TO PeKBHU3UTHI J0T0BOPA
pecypca
1. Hayunasn Onektp. Onbimoreka HaydHeIX | http:/elibr 000 «H2b» [omusrit
3JIeKTpOHHAs1 | MyOnukanuii - okoino 4000 ary.ru JIunensuonHoe corna- JOCTyI
6udamoreka | mHOCTpaHHBIX U 3900 oTeue- menne Nel14830 ot
(HOb PO®UN) | CTBEHHBIX HAYYHBIX KypHAJIOB, 01.08.2014r.
pedeparsl mybnukarmii 20 ThIC. Beccpounoe
JKYPHAJIOB, @ TaKKe OIHCAHUS
1,5 MuH. 3apyOeKHBIX ¥ pOC-
cuiickux nuccepranuit; 2800
pocc. )KypHaIoB Ha 0e3B03-
ME3IHOI OCHOBE

2. 93BC «Kon- 13800 u3nanuii mo BceM obya- | http:/ww 00O «KoHCcyabTaHT [MosmHbIi
CYJbTAHT CTSM 3HAaHUH, BKIOYaeT Obonee | w.studme CTyIICHTa» JIOCTYI
CTYIEHTa» yeM 12000 yueOHUKOB 1 yueo- dlib.ru (r. Mocksa) (peructpa-

HbBIX TTocoouii st BO u CIIO, http://ww Horosop Ne750KC/07- s o IP-
864 HamMeHOBaHMH XypHaoB | w.medcoll 2022 agpecam
u 917 moHorpadwuii. egelib.ru OT126.09.2022 1. KBI'Y)
AKTHBEH 10
30.09.2023r.
3. | «daekrpon- | Komnexuus «Menumuna (BO) http:/ww | OOO «Ilomurexpecypc» IonHbIi
Hast oubmo- | 'DOTAP-Menua. Books in w.studme (r. Mockaa) JIOCTYI
Teka Texuu- | English (kHuru Ha anrauiickom dlib.ru Jorosop Ne849KC/03- | (peructpa-
YecKOro By3a» | SI3bIKE)» 2023 nus o IP-
(IBC «Kon- ot 11.04.2023 1. aapecaMm
CyJb-TAHT AKTHBEH 110 KBI'Y)
CTYACHTA») 19.04.2024r.
4. | 9BC «Jlaup» | DIEKTPOHHBIE BEPCUU KHUT https://e.la | OO0 «2BC JIAHb» (. [omusrit
BEAYIINX U3ATENHCTB yueOHO | nbook.co Canxkr-IletepOypr) JIOCTYTI
W HAy4YHOW JINTEPATyphl (B TOM m/ Jorosop Ne41EIT/223 (perucrpa-
YHUCJIe YHUBEPCUTETCKUX U3/a- or 14.02.2023 r. us 1o IP-
TEINILCTB), TaK U 3JIEKTPOHHBIE AKTHBEH 110 azipecam
BEpCUHU NEPUOIUUECKUX U37a- 15.02.2024r. KBI'Y)
HUH 110 pa3InYHBIM 001aCTIM
3HAHUMH.

5. | Hammonaan- | OObeIMHEHHBIN SJEKTPOHHBIN https://rus OI'BY «Poccuiickas Hoctyn ¢
Has JJ1eK- KaTajor GOHIOB POCCHICKUX neb.ru/ rocyaapcTBeHHas Ouo- 3JIEKTPOH-
TPOH-HasA 6ubnnoTeK, comep KaIui JHOTEKa HOTO 4H-

oubéamorexa | 4 331 542 37eKTPOHHBIX JOKY- Horosop TaJbHOTO
PI'b MEHTOB 00pa30BaTEILHOTO U Nel01/H3B/1666-1 ot 3aa Ouo-
Hay4HOT'O XapakTepa 1o pas3- 10.09.2020r. JIMOTEKH
JIMYHBIM OTpaciisiM 3HaHUN Bbeccpounslit KBI'Y
6. 3BC 107831 myOnukanui, B T.4.: http://iprb 000 «Aii ITu Op Me- TTonueIin
«IPSMART» | 19071 — y4eOHBIX U3IaHHH, ookshop.r ua JIOCTYI
6746 — HayuHbIX U31aHuH, 700 w (r. Mockga) (perucrpa-
KoJuTeKInid, 343 xypHaa Jorosop Ne75/EI1-223 | uws no IP-
BAK, 2085 ayanon3naHuii. ot 23.03.2023 1. aapecam
AKTHBEH J10 KBI'Y)
02.04.2024r.

7. 9BC TemaTnueckast KOJUIEKIIHAS http://iprb 000 «Aii I[Tu Op Me- TTomubrit

«IPSMART» | «Pycckwuii si3pIk Kak nHOCTpaH- | ookshop.r Ha JIOCTYT

(O0P PKH) | HbI» u/ (r. Mockga) (peructpa-
W3 patenbckue KOJIEKINU: http://ww Jorosop Nel42/EII- 1y no 1P-
«3naroyct»; «Pycckuil sI3bIK. W.T0S- 223 azgpecam
Kypce»; «Pycckuit si3p1x0» edu.ru/ ot 18.05.2023 1. KBI'Y)

(Kypest YMK «Pycckuit s13bIK
CEroJIHsI» - 6 KHUT)

CPOK IpeAOCTaBJICHUA
JIMIOCH3UU
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¢ 01.06.2023 no
01.06.2024
8. 3BC DNeKTpOHHBIE Bepcun yuebHoit | https://ura 000 «3nexkTpoHHOE Iomnsrit
«lOpaiiT» a5 | 1 Hay4YHOU JIUTEPATYpPHI U3/1a- it.ru/ u3narensctBo FOPAMTy JIOCTYTI
cro tenscTB «HOpaiit» it CIIO u (r. Mockga) (peructpa-
3EKTPOHHBIE BEPCUU NIEPUO- Horosop Ne305/EII-223 | uwus mo IP-
TUYECKUX U3IAHUH 110 pa3ind- O127.10.2022 1. agpecam
HBIM 00J1aCTSM 3HAHMIA. AxtuBed 10 31.10.2023 KBI'Y)
9. 3BC OnexrponHsle Bepcun §000 https://ura 000 «3nekTpoHHOE Iomnsrit
«lOpaiiT» (s | HAMMEHOBaHUH y4eOHOU U it.ru/ m3narenseto FOPA T JOCTyN
BO Hay4HOU JIUTepaTypsl U3a- (r. Mockaa) (peructpa-
tenscTB «tOpaitt»y it BO n Jorosop Ne44/EIN-223 | wwus mo IP-
3JIEKTPOHHBIE BEPCUU IIEPUO- Ot 16.02.2023 1. agpecam
JIAYECKUX W3IaHUM 10 pas3iny- AxtuseH ¢ 01.03.2023 r. KBI'Y)
HBIM 00J1aCTSIM 3HAHUH. 1o 29.02.2024 r.
10.| Polpred.com. | O630p CMU Poccun u 3apy- http://polp | OOO «Iloampen crpa- Hoctym no
Hosoctn. O6- | 6exbs. [TosHbIEe TEKCTHI + aHa- red.com BOYHUKU IP-anpecam
3o0p CMU. nutrka u3 600 u3panuii mo 53 besBo3mesnHo (6e3 KBI'Y
Poccust m 3a- | oTpaciaM 0(pHUIHATBHOTO 10TOBO-
pyoexbe pa)
11.| HOpe3upent- | bonee 500 000 smeKTPOHHBIX http://ww | ®I'BY «Ilpe3unenrckas | ABTOpH30-
cKkasi 0u6Jmo- | TOKyMEHTOB 10 uctopuu Ote- w.prlib.ru oubimoreka M. b.H. BaHHBIH
Teka M. B.H. | uecTBa, poccuiickoil rocynap- Ensuuna» (r. CaHKT- JIOCTYI U3
Easuuna CTBEHHOCTH, PyCCKOMY SI3BIKY U [etepOypr) 6ubimore-
paBy Coramenue ot K (ayz.
15.11.2016r. Nells, 214)
Beccpounsiii

7.4. Ilepuoouueckue uzoanus

OTtaenpHbIE CTATHU MO JAHHOW NUCHUIUIMHE OMYOJIMKOBAHBI B Pa3IMYHBIX KypHaJax.
7.5 Memoouueckue pexomenoayuu no uzy4eHuro OUCYUnIuUHsl

MeToauyeckne yKazaHusl K NPAKTUYECKUM 3aHATHIM

[IpakTuueckre pabOTHI MPOBOJATCS MOCIE JEKIUH U HOCAT Pa3bsCHSIONINMI, 000011at0-
N U 3aKperuIsronuil xapaktep. OHU MOTYT TIPOBOJUTHCS HE TOJBKO B ayJUTOPUU, HO U 3a
npeenaMu yueOHOTo 3aBe/ICHUS.

OCHOBHBIMHU BUJaMU YYEOHBIX 3aHATUN TPH HM3y4deHUH Kypca «KBaHTOBBIE KOMITbIOTE-
pBD» SBISAIOTCS JICKIIMH, TMPAKTHUECKUE 3aHATHS U KOHTPOJIHpyeMasi caMoCTosITeNlbHas paboTa
CTYJICHTOB C U3YYEHUEM UMU PEKOMEHIOBAHHOM JINTEPATYPHI.

B xome mpakTHdeckux pabOT CTYAEHTHI BOCIPUHUMAIOT M OCMBICIMBAIOT HOBBIHA
yueOHbIi Marepuain. [IpakTudeckue 3aHITHS HOCAT CHCTEMATHUYECKUN XapakTep, PErysipHO
cienys 3a Kaxa0u JeKIUeW Ui ABYMSI-TPEeMsl JICKIIUSMH.

[IpakTrueckue pabOTHI BBHIMOTHSIIOTCS COTIACHO Tpaduka yueOHOTO Tpolecca U Camo-
CTOATENBHOW pPabOThl CTYAEHTOB MO AUCHUIUIMHAM. [Ipu 3TOM coOm0IaeTcss MPUHIIAI HHIU-
BHUJIyaJIbHOTO BBIMIOJTHEHUS PadoT.

[IpakTudeckue 3aHITUS CITYKaT YIIyOJICHHUIO U 3aKPEIUICHUIO 3HAHUM CTYJIEHTOB, TOY-
YEHHBIX UMHU B XOJe JeKnui. [IpoBoasTcs mpakTHYecKrue 3aHsSTHs 1O y3JI0BBIM M Hauboiiee
CIIOKHBIM TeMaM yueOHOU mporpammbl. OHE MOTYT OBITH TIOCTPOCHBI KaK Ha MaTepuaie OJHOMN
JIEKIIMH, TaK U HA COJIEPKaHUU O0030PHOM JIEKIIMH, a TAKXKe M0 OMpeIeIEHHON Teme 0e3 UTeHus
MpeIBapUTEeNbHON JeKIMU. [ TTaBHAs U Ompenessionias 0COOCHHOCTh T000T0 MPaKTUYECKOTO
3aHATHUS — HATMYHUE DJIIEMEHTOB JUCKYCCHH, TIPOOJIEMHOCTH, JHAJIOTa MEXKTy MIPEnoiaBaTesieM 1
CTYJIEHTaMH U CAaMUMH CTYJEHTaMHU.

Kpome Toro, mpaktuueckue 3aHATHS TO3BOJISIOT Pa3o0paThCsi B CIOKHBIX BOMPOCAX,
BO3HHUKAIOIIUX B MPOIIECCE CAMOCTOATENbHOU paboThl, M chopMHUPOBATH HEOOXOAUMBIE HABBIKU
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U yMeHHUs. YKa3aHHas (GopMma IpOBEIEHUS 3aHATUN pa3BUBAaET OPAaTOPCKHE CHOCOOHOCTH, CO-
BEPILICHCTBYET HaBBIKM BBICTYIUICHHS. SIBISAACH OJHUM W3 OCHOBHBIX BHJOB YUEOHBIX 3aHATHM,
IIPAKTHKA IOJABOJUT UTOI CaMOCTOSITEIbHOM paboTe CTyAEHTOB MO Kaxiaol teme. [Ipu sTom
IIPAKTUYECKHUE 3aHATHA OAIOT IIOJOXKHUTEIBHBIE PE3yJbTaThl TOJBKO B TOM Cllydae, €CIM UM
IPEIIECTBYET TOCTATOYHO (PPEKTUBHASA U IUIOJOTBOPHAS paboTa M0 CaMOCTOATEIBHOMY H3Y-
YEHUIO PEKOMEHI0OBAHHON OCHOBHOMW U JIOIIOJHUTEIBHOM JINTEPATYyPHI.

bazoBeiMu BuamMu y4eOHOM pabOTHI CTYIACHTOB SIBISIOTCS ayAUTOPHAsI U CAMOCTOSTEIb-
Has. [Ipuuem, aynuTopHoil paboTe Ha MPAKTUUECKUX 3aHATHUAX, 0053aTENbHO JOJKHA MpeJie-
CTBOBAaTh CaMOCTOsITENIbHAS paboTa cTyJeHTa. B 4acTHOCTH, MOATOTOBKY K MPAaKTUYECKUM 3aHs-
TUSM 10 AucuuIuinHe «KBaHTOBbIE KOMIIBIOTEPHI» PEKOMEHYeTCsl HaUMHATh 3a0J1arOBPEMEHHO
" IIPpOBOJUTH B CJIC,HYIOH_ICI\/JI MOCJICAOBATCIIBHOCTU: YACHCHUC TCMbI 1 OCHOBHBIX BOIIPOCOB, BbI-
HOCHUMBIX Ha 3aHATHE; OIIpeJesIeHNe NOps/IKa MOATOTOBKY K CeMHUHApy (KOrAa M Kakyro JUTepa-
Typy M3Y4HTh, HAa KaKH€ BOIIPOCH 00paTUTh 0CO00E BHUMAHKE); 03HAKOMJICHUE C JIUTEPATypOid,
u e€ uzyuenue. IIpu u3ydennu aureparypsl He0OOXOAUMO IepepadoTaTh HHPOPMALUIO, IITyOOKO
OCMBICJIMB IPOYUTAHHOC. B XO0J€ NOArOTOBKHU K 3aHATHUIO CTYACHTHI MOT'YT BBIITOJIHHUTD:

- KOHCIIEKTUPOBAaHUE [IEPBOMCTOYHUKOB U JPYroi yueOHOH JTuTepaTyphl;

- MpOpaboOTKy y4eOHOro MaTepHaia (110 KOHCIEKTaM JICKIMA yueOHOM U HAyYHOH TUTepaType) u
IIOATOTOBKY JIOKJIA/I0B I IPAKTUYECKUX 3aHATUM;

- TIOUCK ¥ 0030p HAayYHBIX ITYOJUKAIMHA U 3JCKTPOHHBIX UCTOYHUKOB MH(POPMALIUHU, TIOJTOTOBKY
3aKJIIOYEHHUs IO 0030pYy;

- peuieHue 3a1a4, YIpaKHEHUM;

- paboTy ¢ TecTaMH U BOIIPOCAMHU ISl CAMOIIPOBEPKHU;

uT.Oo.

IIpu moAroToBKe K OTBETY CTYAEHT JIOJDKEH OOpaTUTh BHUMAaHUE Ha Cleayrole Tpedo-
BaHU: CBOOOIHOE M3JIOKEHHE MaTepHalia; apryMEHTHPOBAHHOCTh BCEX COJIEPIKAIINXCS B OTBETE
BBIBOJIOB M 3aKJIIOUEHUH; KYJIbTypy peud. BricTynarommii JOJKEH yMETh OTCTauBaThb CBOU pe-
3ynbTaThl. CTYJICHTHI TOJKHBI OBITh TOTOBBI K BBICTYIIJICHHIO TOOPOBOJIBHO WIIH IO BBI3OBY ITpe-
[I0J1aBaTels 110 BCEM BOIIPOCAM, PACCMAaTPUBAEMBbIM Ha 3aHATHUH.

B XOJ€ MPAKTUYCCKOro 3aHATHA CTYACHTAM PCKOMCHAYCTCS BHUMATCIIbHO CIIYIIATbh BBI-
CTYIUIEHUS TOBApHILEH, 1eiaTh MPH HEOOXOIUMOCTH 3allUCH, a TAK)KE 3aMe4aTh JOMYIEHHbIE B
PEIICHUAX CTYACHTOB HCTOYHOCTH, OIIINOKHU U HCIIPABJIATH UX. B KOHIIC 3aHATHUA NPEIogaBaTCIIb
HOJBOJIUT UTOTH M3YUYEHHUS TEMBI, OOBSBISAET OLEHKH, OJIYYEeHHbIE CTY/ICHTaMH, JIaeT B CIy4au
HEOOXOAMMOCTH PEKOMEHIAINH TI0 JOMOJIHUTEILHON paboTe Hall OTACIbHBIMUA BOIPOCAMU Te-
MBI.

MeToan4yeckue yKa3aHusl K CAMOCTOSITEILHOM padore

CamocTrosTenbHas paboTa SBISETCS OJHUM M3 BHJIOB y4e€OHOW J€ATEIbHOCTH O00ydYaro-
IIUXCsI, CIOCOOCTBYET Pa3BUTHIO CaMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH M OPraHW30BAaHHOCTH,
TBOPYECKOTO IOAXO0/A K PEIICHUI0 Mpo0sieM y4eOHOro M npodeccroHalbHOTO YPOBHS.

CamocrosTenbHas paboTa MPOBOAUTCS C LEINBIO:

- CUCTEMaTH3allid W 3aKPEIUICHHs MOTYYCHHBIX TEOPETHUECKUX 3HAHWHA U MPAKTHUECKUX yMe-
HUI 00yuaronmxcs;

- YIIIyONeHHS U pacIIiPEeHUsT TEOPETUICCKUX 3HAHUH;

- (hopMUpOBaHMS YMEHUH HCIIOJIB30BATh CHEIMATIBHYIO JINTEPATYPY;

- pa3BHUTHSI TIO3HABATEILHBIX CIOCOOHOCTEH M aKTUBHOCTH OOYYAIOIIUXCSI: TBOPUYECKON WHUIIH-
aTHUBBI, OTBETCTBEHHOCTH U OPTaHU30BAaHHOCTH;

- (GOpMHPOBAaHUS CAMOCTOSTEITFHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCO-
BEPIICHCTBOBAHUIO U CAMOPEAIN3ALINY;

- Pa3BUTHS UCCIIEIOBATEIBCKUX YMEHHIA.

AynuTopHas caMmocCTOsTeNIbHAs paboTa Mo y4yeOHOM JUCHUIUIMHE Ha y4eOHBIX 3aHSTHUAX
MI0JT HEMOCPEJCTBEHHBIM PYKOBOJICTBOM IIPETIOAABATENsI M IO €ro 3aJaHHI0.

BHaeaynutopHass camocTosiTeNbHAs paboTa BBIMOJHAETCS IO 33JaHUIO MpErnojaBaTes
0e3 ero HermoCPEeJACTBEHHOTO YYaCTHsI.
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Bunbl 3aganmii 11 BHEAYTUTOPHOM CaMOCTOSTEIHHOU PabOThI, X COACPKAHKUE U Xapak-
TE€p MOTYT MMETb BAPMATUBHBIA M TU(PPEPEHIMPOBAHHBIA XapaKTep, YUUTHIBATh CHELUPUKY
U3y4yaeMol y4eOHOW NUCIMILIMHBI, HHAUBUYaIbHbIE 0COOEHHOCTH 00Y4aOLIeTOCH.

KoHTponb camocTosTebHON pabOThl U OLIEHKA €€ Pe3ysbTaTOB OPraHU3yeTcsl KaK eIUH-
CTBO JBYX (hopM:

- CAaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroIerocs;
- KOHTPOJIb U OLIEHKA CO CTOPOHBI PEN01aBaTENs.

@DopMbI caMOCTOATENbHON pabOThI CTYIEHTOB IMOJIHOCTBIO ONPEACISAIOTCS COJEpKaHUEM
y4eOHOI nUCUMIUIMHBEL. B KauecTBe OCHOBHBIX (POPM CaMOCTOSATEIBHON pabOThI CTYJACHTOB MPH
W3Y4YECHUU JUCLMILIMHBL «KBaHTOBBIE KOMIIBIOTEPHI» MOXKHO BBIIEIUTH CIEAYIOLIUE:

- BBIIIOJIHEHUE JIOMAILIHUX 3a/1aHUN;

- IOATOTOBKA K TECTUPOBAHUIO;

- IOATOTOBKA K KOJUIOKBUYMY;

- CaMOCTOSATENIBHOE U3YUYEHUE TEOPETUYECKOT0 MaTepHalla U JINTEPATYPHI;
- MOJTOTOBKA K KOHTPOJLHOM padoTe;

- CaMOCTOSATEJIbHAs POBEpKa COOCTBEHHBIX 3HAHMIA;

- IOATOTOBKA K 3a4€Ty.

PesynbpraThl camocToATeNbHON pabOThl KOHTPOJIMPYIOTCS MpEenojaBaTeieM M yYUThIBa-
I0TCS TIPU TeKyIlel, pyOeKHON U MPOMEKYTOUHOM aTTecTalluu cTyAeHTa. HemanoBaxHyo poib
IIPU 3TOM JIOJKHBI UTPATh CUCTEMATUYHOCTD U IIOJOTBOPHOCTH IPOBOJIMMON CaMOCTOSATENBHON
paboThL.

Memoouueckue pekomenoayuu no pabome c 1umepamypou

Bcro nutepatypy MOXHO pa3/ieuTh Ha YYCOHHKUA M y4eOHbIE MOCOOMS, OPUTHHAIBLHBIE
Hay4Hble MOHOTrpauyecKre MCTOYHHMKH, HayuyHble ITyONMKALUU B NEepUoAUYEecKOl nedatu. M3
HUX MOXXHO BBIJIEIHUTH JIUTEPATYpPy OCHOBHYIO (PEKOMEHIYEMYIO), TOMOIHUTEIbHYIO U JUTEpa-
TypY AJIs yriyOJI€HHOr0 U3Y4EHUs TUCLUIINHBI.

N3ydyenne nucuUIInHbI cleAyeT HaYuHaTh ¢ y4eOHUKa, OCKOJIbKY YUeOHUK — 3TO KHU-
ra, B KOTOpPO M3JI0’KE€HBl OCHOBBI HAYYHBIX 3HAHUU IO ONPEICIEHHOMY IPEIMETY B COOTBET-
CTBUHU C LIETSIMU U 3a/1a4aMH 00y4YEeHMsI, yCTAHOBJICHHBIMU IIPOIPaMMOH.

IIpu pabore c¢ nuTeparypoil HE0OXOAUMO YUUTHIBATh, YTO MMEIOTCS PA3IUYHBIE BUIBI
YTEHMS, U KKl U3 HUX UCIOJIB3YETCS Ha ONPE/IENIEHHBIX ATalax OCBOEHUS MaTepuaa.

IIpedsapumenvroe YT€HNE HANIPABIEHO Ha BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U MIOMCK MX 3HAUYEHUs B CIIPABOYHOM JuTeparype. B uacTHOCTH, pH UTEHUH yKa3aHHOW JTUTepa-
Typbl HEOOXOIUMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH OHATHSL.

Cke603H0€e umeHue TpeAnonaraeT NpouYTeHNEe MaTepraia oT Hadaia o KoHua. CKBO3HOE
YTEHUE JMTEPaTyphl U3 NPHUBEAECHHOIO CIHMCKA JaeT BO3MOXKHOCTh CTYJIEHTY C(pOpPMHUPOBATH
CBOJI OCHOBHBIX MOHATHH U3 U3ydaeMol 001acT U CBOOOIHO BIIaJIETh UMH.

Buvibopounoe — Hao00poT, UMEET LIENbI0 MMOUCK U 0TOOp MaTepuana. B pamkax aaHHOTO
Kypca BBIOOPOUHOE UYTEHHUE, KaK CII0OCOO OCBOEHUS COJIEp)KaHUs Kypca, J0JKHO UCIOJIb30BaThCs
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUAM 110 COOTBETCTBYIOIUM Pa3eiiaM.

Ananumuyeckoe ymeHue — 3TO KPUTUYECKUI pa300p TEKCTa C MOCIEAYIOLUIUM €ro KOH-
cnekTupoBanueM. OCBOCHUE YKa3aHHBIX MOHATUH OyneT Hanbosee 3(pEeKTUBHBIM B TOM ciydae,
€CJIM MPU YTEHUH TEKCTOB CTYAEHT Oy/AeT 3aJaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3THUX
BonpocoB cpopmynupoBana B POC B nepeuyne BompocoB A codbecenoBanus. [lepedenp 3Tux
BOIIPOCOB OTpPaHMYEH, MO3TOMY Ba)XKHO HE TOJBKO COJIEpP)KaHHE BOMPOCOB, HO CaM IPUHLHUIT
OCBOEHUS JINTEPATYPBI C IOMOILBIO BOIIPOCOB K TEKCTaM.

Henbto usyuaroujeco uTeHUs ABIAETCS ITYOOKOE M BCECTOPOHHEE NMOHUMaHHE yuyeOHOU
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIero YTeHUS:

a) Urenue no anroputrMmy mnpesmnosaraet pazoueHue nHbopmanuy Ha OJOKH: Ha3BaHUE;

aBTOP; UCTOYHUK; OCHOBHAs UJes TEKCTa; (PaKTUUECKUI MaTepuall; aHAJIU3 TEKCTa MyTeM

COIIOCTABJICHUS UMEIOLINXCS TOUEK 3pEHUs 10 pacCMaTPUBAaEMbIM BOIIPOCaM; HOBHU3HA.

6) IIpuem nmocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CIEAYIOIUI aJrOpUTM:
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—  MEIUICHHO IIPOYMUTATh TEKCT, CTAPAsACh IIOHATH CMBICI U3JI0KEHHOTI0;
—  BBIJIEJINTH KJIIOUEBBIE CII0BA B TEKCTE;
—  IIOCTapaThCs MOHATh OCHOBHBIE MJIEH, TOATEKCT U OOIINI 3aMbICell aBTOPA.

B) Ilpuem Te3upoBaHus 3axitoyaercs B (OpMYJIUPOBAHUM TE3UCOB B BHJIE NOJOXKEHUH,

YTBEPKJICHUM, BBIBOJOB.

K 3TOoMy MOXXHO 0GaBUTH U MHBIE NPUEMBL: IIPUEM pedepupoBaHUs, IPUEM KOMMEHTH-
pOBaHUS.

BaxHoll cocrapistomei J1I000ro COIMIHOIO HAYYHOTO M3JaHMs SBJISIETCS CIIUCOK JIMTE-
paTypsl, Ha KOTOPYIO cchliaercsi aBTop. [Ipy BOZHMKHOBEHHMH MHTEpeca K KaKoi-To oOcyxkiae-
MO B TEKCTe MpobiieMe BCErAa €CTh BO3MOXKHOCTh OOpPaTUTBHCS K CHMCKY OTHOCALIEHCS K Hel
auTepaTypsl. B 3ToM ciydae Best mpoGiieMa Kak Obl pa30MBaeTCsl Ha COCTABIIAIOIINE YACTH, Kak-
Jlasi U3 KOTOPBIX MOXET M3y4aThbCsl OTHAENBHO OT Ipyrux. IIpy 3TOM BaXXHO HE TepsTh U3 BHIA
00K KOHTEKCT U HE MOTPYKaThCS YPE3MEPHO B JETAIH, HOTOMY YTO TaKMM 00pa3oM MOKHO
HE YBHUJIETh IJIaBHOTO.

[ToaroroBka K dK3aMeHY JOJDKHA IIPOBOJUTHCS HA OCHOBE JIEKIIMOHHOIO MaTepuania, Ma-
Tepuana MpakTHYECKUX 3aHATUN ¢ 00s3aTeNbHbIM OOpaIleHHEM K OCHOBHBIM Y4YeOHHMKaM I10
Kypcy. DTO TO3BOJHMT UCKIIOYHTH OIIMOKH B MOHWMAaHHM MaTepuaa, OOJIETYUT €ro OCMBICIE-
HUE, IPOKOMMEHTUPYET MaTepuajl MHOTOUYHCICHHBIMU IIPUMEPAMH.

8. Mamepua.rtbno-mexuuqeacoe obecneuenue 0ucuunmmbt

8.1. Tpebosanus k MmamepuanrbHO-MEXHUYECKOMY 0becneyenuio
Jlns peanu3anuu pabodei mporpaMMbl TUCHUILIMHBI UMEIOTCS CIIELUAIbHbIE TOMEIICHUS
JUISL IPOBEJCHUS 3aHITUN JIEKIIMOHHOTO M CEMUHAPCKOT0 THUIIA, TPYMIIOBBIX U MHAWBHUYAJIbHBIX
KOHCYJIbTAllMH, TEKYLEro KOHTPOJISI U MPOMEXYTOUHOH aTTeCTalliu, a TakKe MOMEIEeHUs s
CaMOCTOSITENIbHOW PabOThI M TIOMEIICHUS JUTsl XpaHEHHUS U TPO(HIAKTHIECKOTO 00CTYKHBAHUS
o0opynoBanus. CrieriuaibHble IOMELICHNs] YKOMITJIEKTOBAaHbI CIIEUATN3UPOBAaHHON MeOebio U
TEXHUYECKUMHU CpelicTBa OOyuUeHUsl, CIYKALUMU JJIs MpeacTaBiIeHus] MHpopManuu OOoJbLION
ayJUTOpUU.
Jlist ipoBeICHUS 3aHATUM JICKIIMOHHOTO THIIA UMEIOTCS IEMOHCTPAI[MOHHOE 000py10Ba-
HUE U y4eOHO-Harjs1IHble TocoOusl.
[Ipu npoBeneHnn 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCIOIb3YIOTCS:
JAUUEH3UOHHOE RPOcPAMMHOe 0becneueHnue:
- IIpoxayxTter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition En-
terprise) moamucka (Open Value Subscription);
AnTuBHpYycHOE nporpaMMHoe obecrieuenne Kaspersky Endpoint Security CtannapTHbIit
Russian Edition;
€60000HO pacnpocmpansemvie npocpammbl.
— Academic MarthCAD License - MaTemaTH4eckoe MporpaMMHOE oOOecreueHue,
KOTOpO€ IO3BOJISIET BBHINNOJIHATH, aHAIN3UPOBATh BAKHEHIINE WH)KEHEPHBIE pac-
4YeThl 1 0OMEHHUBAThCSI UMU;
—  WinZip st Windows - mporpamm JUist CKaTHsl U PacliakoBKH (aiiios;
— Adobe Reader nns Windows — nporpamma ji1st utenust PDF ¢aiinos;
— Far Manager - koHCONBHBIN (DaiiyIOBBIH MEHEMKEp ISl ONEpallMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.
ITpu ocymecTBiaeHnn 00pa30BaTEILHOrO Mpoliecca CTYAEHTaMU M MpernojaBaTeeM Hc-
MOJIB3YIOTCS cienyromye nHpopMaronHo crpaBouHble cucteMbl: OBC «Aulludpoyke», 9bC
«Koncynbsrant crynenra», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2 Ocobennocmu peanusayuu OUCYUNTUHBL O UHBAIUOOS U JIUY C OCPAHUYEHHbIMU 803~
MONCHOCMAMU 300P08b5
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JUisi CTYZICHTOB C OIpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/0pPOBBSI CO3/IaHBI CIEIHAJIbHBIC
ycioBHs i osydeHusi oopazoBanus (ayn. 145 I'K). B mensix mocTymHOCTH MOTydeHUs BBIC-
miero oopa3oBaHus 1Mo 00pa30BaTEILHBIM IPOrpaMMaM MHBAIMAAMU U JIMIIAMHU C OTPAHUYECHHBI-
MU BO3MOKHOCTSIMH 3/10POBbSI YHUBEPCUTETOM 00€CIIEUHBACTCS:

1. AnpTepHaTuBHas Bepcus o(pUIMAIBLHOTO caiiTa B cetn «MHTepHeT» s caaboBHs-
LUX;

2. JIns MHBANMIOB C HAPYIICHUSAMU 3peHUs (CIa00BUSIINE, CIIETIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaroleMycss HeOOXOAUMYIO IOMOIIIb,
nyOIMpoBaHHE BCIYX CIPAaBOYHON HMH(GOpPMAIMK O pPACIHMCAHUM y4eOHBIX 3aHATHH; HAIWYHE
CPEICTB ISl YCUJICHUS] OCTAaTOYHOT'O 3peHUs, OpailyIeBCKON KOMITbIOTEPHOU TEXHUKH, BUJICOYBeE-
JMYUTENEH, TporpaMM HEBH3YaIbHOTO JOCTYIAa K MH(OPMAIMH, TPOTrPaMM-CHHTE3aTOPOB PEUH
U IpYyTUX TEXHUYECKHUX CPEJCTB MpueMa-nepenaun yueoHoi nudopManuu B AOCTYMHBIX (popmax
JUISL CTYICHTOB C HAPYIICHUSMHU 3PECHUS;

- 3a/1aHU JUIA BBITIOJTHEHUS HA SK3aMEHE 3aUHThIBAIOTCS ACCUCTEHTOM;

- IMCbMEHHBIC 33J]aHHs BBITIOJIHIIOTCA Ha Oymare, HaJAUKTOBBIBAIOTCS aCCHCTEHTY 00Yy-
YarOIIUMCS;

3.5t MHBAIMAOB U JIMII C OTPAHWYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS 10 CIyXy (ciia-
Oocablianuye, rayxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYEHTY HEOOXOAUMYIO
TEXHUUYECKYIO MOMOIIh C YYETOM WHIAMBUAYAIBHBIX 0COOEHHOCTEH (OH MOMOraeT 3aHsATh pado-
4yee MECTO, MEePEIBUTATHCS, IPOUNTATh U OQOPMHUTH 3aJaHNE, B TOM YMCIIC 3alHCHIBAs IO/ IUK-
TOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCS B MTUCBMEHHOU (hopMme;

4. JIns MHBAJIUIOB M JIMI[ C OTPAHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS, MMEIOLINX
HApYyIICHUS. OTMOPHO-JIBUTATEIBHOTO arapara, CO3JAaHbl MaTepUAbHO-TEXHUYECKHE YCIOBHUS
o0ecrneunBaroIe BO3MOKHOCTh OECIIPENSTCTBEHHOIO JOCTYNa O0YyYaroIluxcs B yueOHbIE TO-
MeIeHHsI, 00BEKTY MUTAHUSA, TyaJeTHbIE U JPYrue MOMEUICHNs YHUBEPCUTETA, a TaKKe MpeObl-
BaHUS B YKA3aHHBIX MOMELICHUSX (HaJIMYhe paclIMpeHHBIX JBEPHBIX IPOEMOB, TOPYUHEH U Apy-
TUX MPUCTIOCOOTIEHUH).

- TIMCbMEHHBIE 3aJIaHMsl BBIMOJIHAIOTCS HAa KOMIIBIOTEpPE CO CIEUATU3UPOBAHHBIM IPO-
IrpaMMHBIM 00€CIIeYeHNEM HITH HAUKTOBBIBAIOTCS ACCUCTEHTY,

- 10 YKEJIAHUIO CTYJIEHTa YK3aMeH NMPOBOAMUTCS B YCTHOH (opme.

OOyuaronmecs: U3 4rcia JIMI ¢ OTPaHUIEHHBIMU BO3MOKHOCTSIMU 3JI0POBbBsI 00€CIIEYEHBI
AJIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (GopMax, aJalTUPOBAHHBIX K OTPaHUYEHUSM
WX 3JI0POBBSL.

OOyuaronmmMes: ¢ OrpaHUYEHHBIMHA BO3MOKHOCTSIMHU 3/I0POBbSl IIPEIOCTABIIAIOTCS CIIe-
[UaNbHblEe YYEOHUKHU U y4eOHble TOcoOUsl, MHasg ydyeOHas JuTepaTypa, clielliajbHble TeXHUYe-
CKHE CpeICTBa 00YYEHHUsI KOJUIEKTUBHOIO M MHIMBHYaJbHOIO IMOJB30BaHMS, MPEIOCTAaBICHUE
YCIIYT aCCUCTEHTa (MIOMOITHUKA), OKA3bIBAIOIIETO 00YJAIOMMMC HEOOXOJUMYIO0 TEXHUUYECKYIO
MIOMOIIlb, & TAKXKE YCIYTH CypAONEepEeBOTUUKOB U TU(IOCYpAONIEPEBOTUUKOB.

a) st C1aboBUIAIINX ;

- Ha 9K3aMeHe MPHUCYTCTBYET aCCUCTEHT, OKAa3bIBAIOIIMNA CTYAEHTY HEOOXOIUMYIO TeX-
HUYECKYIO TIOMOIIb C YYE€TOM HHIMBHIYaJTbHBIX OCOOCHHOCTEW (OH IOMOTaeT 3aHATh pabodee
MECTO, NePEABUraThCs, MPOUUTATh U OPOPMUTH 33/1aHUE, B TOM YHUCIIE 3aMUCHIBas TOJ] TUKTOB-
Ky);

- 3a7laHus JUIS BBIMIOJIHEHMS, a TAaKKe MHCTPYKIMS O TOpSJIKE NPOBEACHHS 3aye-
Te/7K3aMeHa 0(OPMIISIFOTCS] YBETTMUYEHHBIM LIPUPTOM;

- 3aJJaHMs JUIs BBITTOJIHEHHSI HA 3K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM,;

- MMCHMEHHBIE 33JJaHHs BHITTOJHSAIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS ACCHCTEHTY;

- obecrieuynBaeTCs MHIMBUyadbHOE paBHOMEpHOE ocBemleHue He menee 300 mrokc;

- CTYZIEHTY /ISl BBITTOJTHEHUS 3a/IaHUS TIPH HEOOXOTMMOCTH TPEIOCTABIISIETCS] YBEITHIH-
BalOIIee YCTPOICTBO;
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B) ISl TIYXUX U CIa0O0CIIBIIIAIITIX

- Ha 3a4eTe/’K3aMeHE MPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIMKA CTYACHTY HEOOXOIH-
MYI0 TEXHHYECKYIO MOMOIIb C Y4€TOM WHIMBUAYAIbHBIX OCOOCHHOCTEH (OH MOMOTAaeT 3aHSTh
pabouee MECTo, IEPEeABUTATHCS, MPOYUTATh U OPOPMHUTH 3a/IaHUE, B TOM UYHCJIE 3aMMChIBAs O]
JTIUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJIUTCS B MUCbMEHHOU popme;

- obecneynBaeTcs HaJU4YUE 3BYKOYCHJIMBAIOIIEH alapaTypbl KOJUIEKTUBHOTO MOJIb30-
BaHMsI, MPYU HEOOXOAMMOCTH IMOCTYIAOIIUM IIPEIOCTABIISACTCS 3BYKOYCHIIMBAIOIIAs anmaparypa
WHJUBUIYaJIbHOTO MOJIb30BAHMUS;

- 110 KEJIAHUIO CTYJICHTa SK3aMEH MOXKET IMPOBOAUTHCS B MUCbMEHHOU (hopMme;

1) JUISL TUL C HApYUIEHUSMH ONOPHO-ABUTATENILHOIO anmnapara (TsSKeIbIMU HapyIIEeHU-
SIMM JIBUTATEIbHBIX (PYHKIIMH BEPXHUX KOHCYHOCTEH MIJIM OTCYTCTBHEM BEPXHHX KOHEUHOCTEH ):

- MUCbMEHHBIC 33JIaHUsI BBITIOIHSIOTCS HA KOMIIBIOTEPE CO CIEUATU3UPOBAHHBIM MPO-
rPaMMHBIM 00ECIICYCHUEM MITH HAIMKTOBBIBAIOTCS aCCUCTEHTY;

- 110 JKEJIAaHWIO CTYACHTA YK3aMCH IPOBOUTCS B YCTHOU (hopme.

25



ITpunoxxenue 1

JIMCT U3MEHEHHH (JIOITOJIHEHMI)

B pabovyro MporpamMmy o JTUCIUIDIHHE «KBaHTOBBIE KOMITBIOTEPHD TIO HAIPABIICHUIO
noarorosku 03.04.02 — ®wu3uka; Ha y4eOHBIN TOT

IlepeueHb BHOCUMBIX

Ne/n dnement (nynt) PIIJL M3MCHCHHH (JIONOJTHEHMI)

IIpumeuanue

OOcyxxneHa ¥ peKOMEHJ0BaHA Ha 3acelaHuu Kadenpbl TEOpeTUYECKOW |

HKCIIEPUMEHTATILHON (PU3UKHU TPOTOKOIT No or" " 20 r
3aBeyromuii kadeapoit /
/
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[Tpunoxxenue 2

Pacnipenenenne 6ajiioB TEKyIIEro U pyOeKHOrO KOHTPOJIS

Non Buo xonmpons Cymma bannos
/n Obwas cymma | 1-s mouxa 2-s mouka 3-s mouxa

Tocewenue 3anamuil 0o 10 6annos 00 3 0. 0o 36. 00 46.
Texywuii KOHmMpOob: 0o 30 bannos 0o 10 0. 0o 10 0. 0o 10 6.
Omeem Ha 5 éonpocos om000l156. | om(0oo) 6. om0 00 5 6. | om0 0o 5 6.
[TonHbI# paBUIBHBIN OTBET 1o 15 6amwios 50. 50. 50.
Henonuelil npaBUIbHEINH OTBET ot 3 1015 6. otl 10 5 0. oT17056.| or11056.
OtBert, cofepKalinii HETOYHOCTH, OIIHOKH 06. 06. 06. 00.
Buvinonnenue camocmosimenvuvix 3a-
OJanuil (pewenue 3adav, Hanucauue
peghepamos, doknao, scce ) om000156. | om00056. |om00056 |om0dol6
Pybescnviii konmpoaw 00 30 bannos 0o 10 6. 0o 10 0. 00 10 0.
TECTUPOBAHIE or 0- 10 126. | o1 0- 10 46. | ot 0- 7o 46. | ot 0- 1o 46.
KOJUIOKBUYM ot 0 10 186. | ot 0 10 66. or0 1m0 66.| or0 10 6 6.
Hmozo cymma mexywezo u pybesicro-

20 KOHMPOJIS 0o 706annos 0o 236. 0o 230 0o 246

IepBorii STan (06a30BBIH)ypOBEHb) — OLICHKA
«YJIOBIETBOPUTEIHHO

He MeHee 36 0.

He menee 12 6.

He MeHee 12 6

He menee 12 0

Bropotii sTan (poABUHYTHIN)ypOBEHB) — OLICH-
Ka «XOpOILO)

menee 70 0.
(51-696.)

menee 23 0

menee 23 0

MeHee 240

Tperuii sTam (BBICOKMH YpPOBEHB) -
«OTIIMUHO»

OLCHKa

He menee 70 0.

He Menee 23 6.

He menee 23 6

He menee 246
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[Ipunoxenue 3.

Kpurtepun oneHkn KadyecTBa OCBOEHUS IMCUMILIUHBI (1J151 324e€THOM JUCHUNJIMHBI)

babl
(perTHHTOBOI Pesynsrar TpeboBanus ypoBHIO cPOPMHUPOBAHHOCTH KOMIIETEHITHI
OlCHKI) OCBOCHHUS
OOyuaronuiics 0CBOMII 3HaHMsI, yMEHUS U HaBBIKU BXOJAIIUE B CO-
CTaB KOMIICTCHIIVHU:
CIOCOOHOCTh UCHOJIb30BaTh CBOOOIHOE BlIaZIEHUE NTPO(HECCHOHAIBHO-
Baureno | NPOGMIMPOBAHHBIMHU 3HAHUSMHU B 00JIaCTH KOMIIBIOTEPHBIX TEXHOJIO-
(6e3 mpore- | TMH AU pelIeHHs 3a1ad IpoQecCHOHAIbHON NesATeIbHOCTH, B TOM
62-70 JypBI CAAYM | YMCIIE HAXOSIIUXCS 3a MpeAeiaMy HallpaBIeHHOCTH (IPpouiIs) mo-
3aueta) | roroBku (OIIK-5),
CIIOCOOHOCTh CaMOCTOSITEIIBHO CTAaBUTh KOHKPETHBIC 3a/1a4H HAYYHBIX
UCClieIoBaHUM B 00JacTu (PU3MKKM M pelaTh MX C IOMOIIbIO COBpe-
MEHHOM anmnaparypbl U MHPOPMALMOHHBIX TEXHOJIOTUH C HCIOJIB30-
BaHUEM HOBeM11ero poccuiickoro u 3apyoexxsoro onsita (I1K-1).
Oobyuaromuiics npossisger komnerenuuu OIIK-5, IIK-1, Ho He B non-
3auteno (CV HOM 00beMe BXOJSAIIUX B UX cOcTaB JeHcTBUMA. OOyyaromunics MOXeT
36-61 fpoLEAypoH JOIYCTUTh HEKOTOPbIE HETOUHOCTH, HETPYObIe OIINOKHU, 3aTPYAHSTh-
CﬂaqTHa; M eq B manokeHmn MaTrepualla, HO IIPaBUIbHO OTBEYaTh Ha 3aaBacMble
€MY BOIIPOCHI.
MeHee 36
aa He 3auTeHo | KommereHunn He chopMUPOBAHBI

«3aumeno» BHICTABISIETCS 00YyYaIOLIEMYCsl, IPOJJEMOHCTPUPOBABILEMY TIOJIHOE, BCECTO-
POHHEE, OCO3HAHHOE ITPABUIIBHOE 3HAHUE IIPOIPAMMHOIO MaTepuaa U U3JI0KHUBIIEMY OTBET JIO-
TMYHO, IPaMOTHO, YO€IUTEIbHO, TOTOBOrO K JalibHeimemMy MmpodecCHOHaIbHOMY COBEpPILICH-
CTBOBAHMIO.

ITpu oTBeTe 0OyUarOMIMUNACS MOXKET OMYCTUTh HEKOTOPhIE HETOYHOCTH, HETpyObIe OLIHMO-
KM, 3aTPYAHATHCA B CAMOCTOSITEIbBHOM M3JI0’KEHUN MaTepuasia, HO IPaBWJIBHO OTBEYaTh Ha 3a/]1a-
BaeMbI€ €EMY BOIIPOCHI, B PE3YJIbTATE HABOAAIIMX BOIPOCOB C IMTOMOILBIO IIPETIOAaBATENS UCIIPAB-
JSATh TONYUICHHBIE OIIUOKU M HETOUHOCTH.

«He 3aumeno» Moxet ObITh BBICTaBIEHO OOyuaronieMycs, 0OHapy>KUBIIEMY HEMOJHOE,
HEOCO3HAHHOE 3HAaHHE Y4eOHO-NPOrpaMMHOI0 MaTepuana, JOMYCKarolleMy rpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO M3JIOKUTh OTBET Ha BOMPOC, OTBEYAIOLIEMY HETIPABHIBHO WU
HE JalleMy OTBET Ha 3aJaHHble BONPOCHL. JIeMOHCTpHpYEMBI YpOBEHb 3HAHHU HE MOXET
OBITH MPU3HAH JOCTATOUHBIM JJIsl MPO(PECCUOHATBHOM e TETbHOCTH.
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