MHUHOBPHAYKU POCCHUH
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa30oBaTe/ibHOE YUpeKIeHne
BBICIIIETO 00pa30BaHUs

«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. AsnekceeBa» (HI'TY)

O0pa3oBaTenbHO-HAYYHBIN MHCTUTYT SIAEPHON DHEPIETHKHU
1 TexHrn4Yeckor ¢husuku nM. akagemuka ©.M. Murenkosa (UA2uTD)

ﬂOKVMeHT noanucaH SneKTpQHHOﬁ noanuCbIO H p p y .
/@,, B CUCTEME INIEKTPOHHOTO AOKYMEHTO060pOTa H eKTO HHCTHT Ta .
HITY um. P.E. Anexceesa
CBEZJEHWA O CEPTUGUKATE 31 M A HGI“{aHOB
Ceprudmkar  4404fce58923b37224c84b57418246a2 ¢ *
B. | Esrenui I
[Oewicrenutened ¢ 06.03.23 no 29.05.24

“20” uroust 2023 .

PABOYAS ITPOI'PAMMA JUCHUIIJINHBI
DT/1.2 KBautoBasg kpunrorpadus
JUISL TIOATOTOBKH MarucTpoB

Hanpasnenue noarorosku: 11.04.02 MapOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3U
HanpasnenHocTs: KBaHTOBBIE TEXHOIOTHUH B MHPOKOMMYHHUKAIUSIX

®opma 00yueHHs: ouHas

I'ox nauana mogroroku: 2023
Beimyckatomas kapeapa @TOC
Kadenpa-pazpadotunk ®TOC
O0wem qucrmininebl - 36 yacos/1 3.e.
[TpoMexxyToduHast aTTeCTAlNS: 3a9eT

PazpaboTtunk: ManaxoB B.A., 1.T.H., T01IeHT

Hwxuuii Hosropon

2023



Pabovas mporpamMMa IUCIHMIUTMHBI pazpaboTaHa B COOTBETCTBHH ¢ DepepalbHBIM TOCyIapCTBEH-
HBIM 00pa30BaTeNbHBIM CTaHAApTOM BhIciIero oopazoanus (OI'OC BO 3++) mo HampaBieHHIO
noarotoBku 11.04.02 MHpOKOMMYHHKAIIMOHHBIE TEXHOJIOTUM U CHCTEMBI CBSI3H, YTBEP)KICHHOTO
npukazom MUHOBPHAVYKH POCCHUU ot 22.09.2017 Ne 958 Ha ocHOBaHMHM y4e€OHOTO IlJIaHA
npunstoro YMC HI'TY nporokon ot 16.03.2023 Ne 12.

Pa6ouast mporpamMmma onoOpeHa Ha 3acenanuu kadeapsl npotokosn oT 01.06.2023 r. Ne 35.

3aB. kadenpoii 1.¢.-M.H., mpodeccop, Paesckmii A.C.

[Tporpamma pekoMeHj0BaHa K yTBepkaeHUI0 coBeToM MADuT®, npotokon ot 20.06.2023 r. Ne 5.

Pabouas nmporpamma 3apeructpupoBana B YMY, peructpaunonnsiid Ne 11.04.02-P-2.
Havansauk MO

3aBenyromias otaenom komiuiekroBanusa HTh KaGanuna H.U.

(noonucw)



OI'JIABJIEHUE

OTJTABITEHME .......veeeeeeeeeeeeeeeeeeeeeeeeseeeeeeessseesseesssteessesssstesssesssseesssssns
1. IIEJTA Y 3AJJAYM OCBOEHHUS JACTMTIIIIAHBL. ....ccccvveeeeeneeeeeeeeeeennens

1.1. LIEJTb OCBOEHUS JIACLIATITIHDBL. . ....eeeeeeee e,

1.2. 3AJIAYM OCBOEHUS JUCITATITAHBL (MOIYIIS). ..o

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJILHOWM ITPO-
TPAMMDL. ....cceoeiiiueeeeeeeeiiieeeeeeeesereessesssteesssssseesssssssssessssssssesssssnsssssssms
3. KOMIIETEHIIUHA OBYYATIOIIETOCSl, P°OPMHUPYEMBIE B PE3Y.JIBTATE
OCBOEHUS JUCIIUATITIHDL. ......cccooieurieeeeiereeeeeenereeesssseseeessessseessssnne
4. CTPYKTYPA Y CONEPKAHME JUCIHUATITIAHDBL. ......eeeveeeneeeeeeeeeeeeeennn.
4.1. PACIIPEJIEJIEHUE TPYJIOEMKOCTH JUCIUIUIAHBI TI0 BUJIAM PABOT
TTO CEMECTPAM ...,
4.2. COIEPYKAHUE TUCIHUTUIMHBL, CTPYKTYPUPOBAHHOE I10 TEMAM........

5. TEKYIIMIT KOHTPOJIb YCIEBAEMOCTH U TMPOMEXYTOUYHAS AT-
TECTALHS IO UTOTAM OCBOEHHUS JACHMUIIIAHBL. ......c.ceveeeeereeennne.
6. VYUEBHO-METOJAYECKOE OBECITEYEHUE JUCHUATLIAHBIL. ..............
6.1. VUEBHAS JINTEPATYPA, TIEUATHBIE U3JIAHUSI BUBJIMOTEYHOI'O dOH-

6.2. CIPABOUYHO-BUBJIMOT PAGUUECKA ST TUTEPATYPA ..o,
6.3. METOJIMUYECKUE YKA3AHUS, PEKOMEHJIALIMU U JIPYTUE MATEPUAJIBI
KBAHSITHSIM. ..o,
7. AHOGOPMALIMOHHOE OBECHEYEHUE JUCHUIUIMHDL...........euueeee......
7.1. TIEPEYEHD PECYPCOB MH®OPMAITMOHHO-TEJIEKOMMY HUKA -
IMOHHOM CETU «MHTEPHET», HEOBXOJIUMBIX JIJII OCBOEHUS JIUCIIH-
TTAHBL (MOZIYIISL) <o
7.2. TIEPEYEHDL TTIPOTPAMMHOI'O OBECITEYEHHSI U MH®OPMALIMOHHBIX
CITPABOUHDBIX CUCTEM......eee it
8. OBPA30OBATEJLHBIE PECYPCHI JJISI UTHBAJIMJIOB U JIUI[ C OB3..........
9. MATEPMAJBHO-TEXHUYECKOE OBECHEYEHWE, HEOBXOINMOE
JUISI OCYIIECTBJEHHUS OBPA30OBATEJBLHOIO MPOLIECCA MO JUCIIH-

10. METOJIMYECKHAE PEKOMEHJIALIIMA OBYYAIOIIMMCS O OCBOE-
HUTO JIMCTIATITIIHDBL. ......vveeeeeeeieeeeeeeeeeeeeeesrtesesesseseesesesssseesssssssseesssnne
10.1. OBILIUE METOJMYECKUE PEKOMEHJIAIIMHU I OBYYAIOIIMXCS 110
OCBOEHMIO IMCIUTUINHBL, OBPA3OBATEJILHBIE TEXHOJIOTHM. .. ..............
10.2. METOJIMYECKHUE YKA3AHUS JUTST AYIUTOPHBIX 3AHATUM. ...............

10.3. METOJIMUYECKUE YKA3AHUS 110 OCBOEHUIO JIUCLMIUIMHBI HA
TTPAKTHYUECKAX BAHITHISIX ... eeeeee e,

10.4. METOJIMYECKUE VKA3AHUS 110 CAMOCTOSTEJILHON PABOTE OBY-
YGATOIIIIXCS. ..o,
11. ONEHOYHBIE CPEJCTBA JUIS KOHTPOJISI OCBOEHUS JUCIMUILIN-

AP0

SN

14
18

18
18

18
19
19
19
20
20
25
21
21
22

23



1. OEJIN U 3AJJAYN OCBOEHM A AMCHUIIJIMHBI

1.1. Heansto ocBOeHHs TUCHUILUIMHBI ABJIAIOTCH (OpMUpPOBaHHE HEOOXOIUMBIX KOMIIE-
TEHIUI JJI1 OBNaJeHUs 0a30BBIMH 3HAHHMSMH M YMEHUSMHU IO JUcHUIUIMHE «KBaHTOBas KpUIITO-
rpadus».

1.2. 3aga4u ocBOEHUS TMCUMILITHHBI (MOIYJIs):

— 03HAKOMJICHHE C OCHOBaMHU MH(OPMallMOHHON 0E30MacHOCTH MpH mepenaue uHbopMauu
10 ONITUYECKOMY BOJIOKHY;

— (hopMUpOBaHHE MPEJICTABICHUNA O METOJAX 3alIUTHl HHPOPMAIIMH B CUCTEMAX TEIECKOMMY-
HUKAallUK HAa OCHOBE KBaHTOBOW KpunrTorpaduu;

— of0ecrnieyeHne MPUOOPETCHHMsS] HABBLIKOB TMPUMEHEHHS IOJYYCHHBIX 3HAaHUH K
PEIICHUIO MPUKIIAJHBIX 33]1a4.

2. MECTO JUCLUWIUIMHBI B CTPYKTYPE OFPA30BATEJIBHOM ITPOI'PAMMBI

VYuebnas mucuniuinHa «KBantoBas kpunrorpadus» orHocutcs kK 6azoBoi yactu (OTI.2),
omnpenensaonmii HarpasiaeHHocTh OIl. JlucuumuinHa peaiusyercs B COOTBETCTBUU € TPEOOBaHUSMU
@I'OC, OII BO u VII.

Jucnunnuua 6asupyercs Ha aucuurnHax: «Mudopmaruka», «Marematuka», «lIpoek-
THPOBAHHE, CTPOUTEILCTBO U dKcIuTyatanust BOJICy (u3y4aroTcst 1Mo mporpamme MOJArOTOBKU Oa-
KaJIaBpOB).

Jucnunnmna «KBaHToBas kpunrorpadus» SBISE€TCS OCHOBOIOIATAIOUICH /ISl BHITOJTHEHUS
«HayuHo-uccnenoBarenbckoi paboTel» U «BbIyCcKHOM KBaTU(UKAITMOHHON pabOThI».

3. KOMITETEHIIM1 OBYYAIOILIEI'OCS, @OPMUPYEMBIE B PE3VJIBTATE OCBOE-
HWA JUCHUIIMHDBI

3.1. IIpouecc u3ydeHus TUCUMIUIMHBI (MOAYJS) HampaBieH Ha (JOPMUPOBAHHUE 3JIEMEHTOB
cnenyromen npodeccuoHanbHo kKommneTeHMu B cooTBercTBUM ¢ OITOIT BO mo nampaBieHuto
11.04.02 «1HpOKOMMYHUKAITMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3H»:

[NKC-1 «CriocoOeH BBIMONHIATh MOJECIUPOBAHUE OOBEKTOB U MPOILIECCOB B MHPOKOMMYHHU-
KallMOHHBIX TEXHOJIOTUSAX U CHUCTEMaXx CBS3U C LIEJbI0 aHAIM3a U ONTHUMM3ALUU UX NMapaMeTpoB, C
HCIOJIb30BAHUEM HMMEIOIINUXCS CPEACTB MCCIEN0BaHMM, BKIIIOUash CTaHJAPTHBIE MAKEThl MPUKIIAL-
HBIX IIPOrpaMmy,

[NKC-5 «CnocobeH aHanmM3WpOBaTh COCTOSHHE HAYYHO-TEXHUUYECKOW MPOOJEMBI ITyTEM
no00pa, U3y4eHUs U aHAIN3a JTUTEPATYPHBIX U MATEHTHBIX HCTOYHUKOBY.

[MKC-7 «CnocobeH k pa3paboTke MeTOI0B (OPMHUPOBAHUS U 0OPaOOTKH CUTHAIOB, CUCTEM
KOMMYTAIlU{, CHHXPOHHU3AIUU U OTpeleIeHUI0 00nacTi 3(p(PEeKTUBHOr0 UX HCIOJIb30BAaHUS B MH-
(hOKOMMYHUKALIMOHHBIX CETAX, CHCTEMAaX U YCTPOMCTBAX».

dopmMupoBaHUe yKa3aHHBIX KOMIETEHINH pa3MeleHo B Tadnure 1.



Tabnuna 1 - ®opMupoBaHre KOMIETESHINA TUCIUTUINHAMU

Kon Haspanus yqeOHBIX IMCIHUILTHH, | Kypcebl /ceMecTphbl 00ydeHust
Komme- | mopyneit, npakTuk 1
Kypc¢ 2 Kype
TEHIMH | YYacTBYIOIIUX B (QOpMHPOBAHUU
KOMIIETEHIINH, BMECTe 1 2 3 4
OTAIIbI popmupoBanus Haya | Ha4ajlb- | CPEA- | CPeA-

JIBHBI HBIA | HAH HUH

I[IKC-1 |1. IlpoGnembl coBpeMeHHOH Oec-
MPOBOJHOM CcBs3H. YacTs |

2. KBanToBas kpunrorpadus

3. Hay4Ho-uccnenoBaresnbckas
pabora

4. Bemonnenue u 3amura BKP

IIKC-5 |1. Cnenpa3nensl KBaHTOBOI (hu-
3UKH

2. Teparepuosast hoToHHKA

3. KBaHTOBEIC TEXHOJOTHH B
HAHOJJICKTPOHUKEC

4. TIpobeMsI cOBpeMEHHOM Oec-
MIPOBOJHOM CBs3U. YacTp 2

5. KBanToBas kpumnrorpadus

6. HayuHo-unccenoBaTensckas
pabota

7. Bemmonaenwne u 3ammra BKP

[KC-7 |1. [Ipuknagxast paguoGOTOHUKA U
KBaHTOBAsI OMTOJJICKTPOHUKA

2. OcHOBBI 1IU(POBOM TEXHUKH

3. OCHOBBI CeTEBBIX HH(DOPMAITH-
OHHBIX TEXHOJIOTHI

4. KBanToBas kpunrorpapus

5. Bemosnnenue u 3amuta BKP




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqem/m Mo THCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMH peE3yJibTaTaMHd OCBOCHUA OIL

Tabnuma 2 — Ilepedyensb naaHUPyeMbIX pe3ybTaTOB 00yUEHUS MO JUCHMILTUHE, COOTHECEHHBIX C IJITAHUPYEMbIMU Pe3yIbTaTaMU OCBOCHUS

Koa nu HaumeHoBaHue

OueHoYHBIE CPeICTBA

Ko u HaumeHoBaHue IIpomesxyTouy-
KOMIICTeHIHH HHANKATOPA J0CTHKEHU IInanupyemble pe3yJbTaThl 00y4eHHs! 10 JHCHUILIMHE Tekymiero Hoil
KOMIIeTeHINH KOHTPOJIsI
aTTecTalnu
[IKC-1 «Cnocoben BwI- | MTIKC-1.1. Monenupyet | 3HaTh: Ymern: Baaners: Kommnexr wuH- | Bompocsr  mnd
MOJNHATH ~ MOJEIHMPOBA- | MPOLECcChl HHPOKOMMY- | - OCHOBBI NPOEKTHUPOBA- | - OCYLIECTBISATH IMOMCK M | - HABBIKAMH HCIIOJIB30- JVBHAYalbHBIX | YCTHOTO cobece-
HHE OOBEKTOB U IPOLEC- | HUKAMOHHBIX  JIMHUHA | HUS  (DYHKIMOHANBHBIX | aHAIH3 KPUTHUYECKHUX | BaHMS BCTPOCHHBIX 0a3 3aJaHuH JUI | TOoBaHWA: Owmie-
COB B MH(OKOMMYHHUKA- | CBSI3M B KOTOPBIX NpHU- | Y3I0B WH(POKOMMYHHKa- | CUTyaluii B WH(OKOM- | JaHHBIX; BBINOJIHEHUS Ha | THI
IMHUOHHBIX TCXHOJIOTUAX U MCHSIOTCA MCTObI IOHUOHHBIX CHCTEM C HC- MYHUKAallUOHHBIX CETAX - CleuuaJlu3npoOBaHHBI- MPaKTUICCKUX "
CHCTCMaXxX CBsA3U C LCIIBIO KBaHTOBOM Kpunrorpa- IIOJBb30BAaHUECM DBJICMCH- U CUCTEMaX ¢ KBaHTOBOMU MH MporpaMMHBIMHA na6opaT0pH1)1x
aHaJIM3a U ONTUMM3ALUK | (UM JUI 3alIMTHl WH- | TOB KBaHTOBOM KPHINTO- | KpHITOrpaduei; CpeacTBaMH [IJI1 MOJE- | 3aHATHAX
UX TapaMeTpoB, C HC- | Gopmaruu rpaduun - BBIABIIATH CYIIHOCTEL | JTUPOBAHMS IPOLIECCOB B
MOJL30BaHUEM  HMEIO- npoOJieMHOH  cUTyaluu | MHOOKOMMYHHMKAI[HOH-
IIUXCSl CPEACTB HCCIIe- W HaxOAWTH IIyTH €€ pe- | HbIX CETSIX M CHUCTEMaX C
JIOBaHHH, BKJIFOYast IMIEHUs IIyTeM MOJeNIb- | KBAHTOBOH  KpHITOTpa-
CTaH/JApTHBIE  ITAKeTHI HBIX HCCIIECO0BAHNUH, ¢ueid.
npukinagHeix nporpamm» | UTMIKC-1.2. Onpenensier | 3HaTh: Ymers: Baaners: Kommnexr wuH- | Bompocsr i
npoOJieMbl  BO3HMKAIO- | - OCHOBHBIE XapaKTepH- | - YCTPaHATh NMPOOENbl B | - METOAAMHM PEIICHUS JVBHAYalbHBIX | YCTHOTO cobece-
IMe TPH HCIOIb30BA- | CTUKW  CHELHUAIN3UPO- | MHPOPMAIWH, HEoOXO- | MpOOJIEMHBIX CUTyalluid | 3ajaHMi JUIsl | TOBaHWS: Owite-
HUMU TIAKCTOB IIPUKJIIAI- BaHHOTO MOPOrpaMMHOIO )IHMOﬁ JUIA peuicHus Ipu MPOCKTUPOBAHUC B BBITNIOJIHCHUS Ha | ThI
HBIX ITPOTpaMM obecrieyeHus, MPOOJIEMHOI CUTYaIluH B | CIIEIHATIN3yPOBAHHOM MPAaKTUYECKUX U
- CTaHJapTHBIE MNPHUMHU- | HHPOKOMMYHHKAIIHOH- poTrpaMMHOM obectie- 71a00paTOPHBIX
THUBBI CIICOHUAIU3UPOBAH- HBIX CUCTEMAaxX C KBAHTO- YCHUMH. 3aHATHAX
HOTO MPOTPAMMHOTO | BOH KpHunrorpaduei.
obecreueHus;
TIKC-5 «Cmocoben | UTIKC -5.1. Amnanusu- | 3Harse: YMmern: Baagern: Kommnexkt wuH- | Bompocsr IS
AQHAJIM3UPOBATh COCTOSI- | PyeT MPOOJIEMHYIO CHTY- | - COCTOSHME HAay4HO- | - aHIM3UPOBaTh IIpO- | - HaBbIKAMU M0A0Opa, | IMBHIAYaJIBHBIX | YCTHOro cobece-
HHE Hay4HO- | alMI0 KaK CHCTEMY, BBbI- | TEXHUYECKHX HpoOieM | OieMHYyro CUTyallMI0 | U3y4YE€HUS M  aHauu3a | 3aJaHuif JUIsl | lOBaHWS: Omite-
TEXHUYECKOW NpOOJIeMbl | SIBJISAS €€ COCTAaBISIONINE | CBSI3aHHBIX C NPUMEHE- | CBA3aHHYIO C OCYIIECTB- | JUTEPaTypHBIX M  Ia- | BBIIOJIHEHHS Ha | THI
myTeM Ioj0opa, H3yde- | M CBSI3U MEXIY HUMH. HHEM KBaHTOBOH KpHII- | JleHHeM  Oe30IIaCHOCTH | TEHTHBIX HCTOYHHKOB MIPaKTHYECKUX U

HUA W aHau3a JIUTepa-
TYPHbBIX W MNAaTCHTHBIX
HCTOYHHUKOB).

Torpadpun

uHpOpMaLUH, TepenaBa-
€MOIl MO ONTUYECKOMY
BOJIOKHY .

J1a00PaTOPHBIX
3aHATHAX




UIIKC-5.2. Omnpenensietr | 3HaTh: YMmern: Baaners: Kommnexkt wuH- | Bompocsr  mnst
npobensl B uH(OpMa- | CrocoOs BEIBIICHUS | - CO37aBaTh IPOCKTHI | - METOOUKOW CO3IAHWS | AWBHUAYANbHBIX | YCTHOTO cobece-
UK, HEoOXoAMMOW &Iy | mpoOemoB B WHGPOPMA- | MOJCTHPYIOIIHE MpO- | MMPOEKTOB C MCIOJIB30Ba- | 3aJaHHA IUIA | mOoBaHUS: Owmie-
pemieHust  MpoOJIeMHON | muHM, HEOOXOOMMOW I | IecChl B KBaHTOBOM CH- | HUeM Tmakera Quantum | BEIIOTHEHHWS Ha | ThI
CUTyallud, W TIPOCKTHPY- | PEIICHUs  TPOOIEMHOU | MyJsITOpe nakera | Development Kit MPAKTHIECKUX U
€T TpOIECCHl IO WX | CHTyalluH. Quantum  Development 1a00paTOPHBIX
YCTPaHEHHUIO Kit. 3aHSITHSIX
TIKC-7 «Cmocoben k | UTIKC-7.1. OcsauBaer | 3HaTh: YMmern: Baagern: Kommnexr wun- | Bonpocs! TS
pa3paborke METOJIOB | IM(PPOBBIE TEXHOJIOTHU | - TEXHOJOTMU MaTeMaTH- | - IPUMEHSITh METOJIbI - METOJIMKOH MaTeMaru- | AWBUIYyalbHBIX | yCTHOTO coOece-
¢dopmupoBaHus U 00pa- | MaTeMaTHYECKOr0 M WH- | YeCKOro M HH(pOpPMaly- | MOJECIMPOBAHHUS C UC- YEeCKOro MOZIEIMPOBAHUS | 3adaHui JUIs | TOBaHMs: Owuie-
0OTKH CHUT'HAJIOB, CUCTCM q)OpMaI_[I/IOHHOI‘O MoOAac- OHHOI'O MOJCJIHNPOBAHUA TMOJIb30BAHUEM IIPC/I- C HUCIIOJIb30BAHHUEM IIa- BBIIIOJIHCHUS Ha | ThI
KOMMYTaluu, CHUHXPO- | JIUPOBAHUA HCIIO0JIb3YEC- B CHOCUATIM3UPOBAHHBIX METHO- KETa Quantum MpPaKTUICCKUX "
HHU3AIlMd W OMpeJeNie- | MBIX MPOIECCOB, SBJE- | CHCTEMaX MPOSKTHPOBa- | OpHeHTHpoBaHHOTO s3bl- | Development Kit J1a00paTOPHBIX
HUIO obOmactu 3¢dek- | HUi U 00BEKTOB, OTHO- | HUS  (DYHKIMOHAIBHBIX | Ka Q#, HCroap3yeMoM 3aHITHAX
THBHOTO HX HCIIONB30- | CAMMXCS K TMpogeccHo- | y3m0oB HHPOKOMMYHHKA- | JUIS BBIP2KEHHS KBAHTO-
BaHMSA B WH- | HAIBHOH JIESTENbHOCTH IIMOHHBIX CHCTEM BBIX QJITOPUTMOB
(oxommyHuKanuoHHslX | UTIKC-7.2. Tlpumenser | 3Harh: Ymern: Baaners: Kommnexr wuH- | Bompocsr i
CEeTAX,  CUCTeMAax M | OU(POBBIC TEXHOJOTHH B | - IH(PPOBBIC TEXHOJOTHH | - IPUMEHSTh CHEHAI- | - METOIUKOH pacdeTa JVBHAYalbHBIX | YCTHOTO cobece-
YCTpOMCTBax» npodeccHoHaNBHOM /iesi- | TOMOTAOMMe  PacCyd- | 3UPOBAHHOE NMPOrpaMM- | (YHKIIMOHAJBHBIX y3JIOB | 3a/aHHUN JUIsl | ToBaHMS: Owie-
TENIBHOCTH TaTh (yHKUMOHANBHBIE | HOE oOecleueHne — rna- MH()OKOMMYHHKAIMOH- BBINOJTHEHUSI Ha | ThI
y3iel  MTHPOKOMMYHHMKA- | KeT Quantum HBIX CHICTEM C HCIIOJb- MIPAaKTHYECKUX U

IOUOHHBIX CHCTCM, HC-
TMOJB3YIOINX KBAHTOBBLIC
TCXHOJIOTHUHU

Development Kit

30BaAHUECM ITAKCTa
Quantum Development
Kit

71a00paTOPHBIX
3aHATHUAX




4. CTPYKTYPA U COAEP’)KAHUE ANCLIUTTJIMHBI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OOmas TpyH0EMKOCTh TUCHUILIMHBI cOCTaBisieT 1 3au.en. 36 4yacoB, pacnpeneieHue Ja-
COB I10 BUJ]aM paboT U ceMecTpaM IMpeICTaBIeHO B TabiuLe 3.

Ta6muma 3 — Pacnipenenenne Tpy10€MKOCTH JUCIUTIIMHBI 110 BUIaM paboT MO ceMecTpaM

TpyroémkocTh B yac
Buj yueoHoit padoThI Bcero B 1.4. mo ce-
qac. MecTpam
3 ceM
@opmMaT H3yyeHHUs TUCHUTLIMHBI OYHast
OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 36 36
1. KonrakTHas pa6ora: 21 21
1.1. AynutopHasi paboTa, B TOM 4ucJie: 17 17
3aHATHUSA JeKIMOHHOTO THMa (JI)
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, IpaxT. 3aHATHS U Jp) 17 17
naboparopusie padbotsl (JIP)
1.2.BHeayauTOpHAasi, B TOM 4HCJe 4 4
KkypcoBas pabota (KP) (koHcynbTanus, 3ammra) -
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 2 2
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA) 2 2
2. CamocrositesqibHas padora (CPC) 15 15
KypcoBas pabota (KP) (moaroroska) - -
CaMOCTOSITENTFHOE M3yYCHHE Pa3JIesIOB, CAMOTIOATOTOBKA (TIpopaboT-
Ka ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTepuana U MaTepuana yueOHUKOB 15 15
1 y4eOHBIX TOCOOUI, MOATOTOBKA K J1a00paTOPHBIM U NMPAKTUYECKUM|
3aHATHUSAM)




4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — Coxeprkanue AUCUUILTUHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

ILnanupyemsle Buabl yueOHoii padoThl
(KOHTPOJIHpYeMbIE) KonrakrHas padora % HanmeHnoBaHnue
pe3yabTaThl © o % E o HMCMOJIb3YyeMbIX HaumeHnoBanue
OCBOEHHS: HanMeHOBaHHe PAYIEIoB, TeM § i § ; g 3 g g Bux CPC AKTUBHBIX U pa3padoTaHHOTO
kon VK; OIIK; ITK ’ = < "éi ;‘ E E’ é HHTEPAKTHBHBIX DJIEKTPOHHOI0 Kypca
U MHAMKATOPBI 10- E § é £ & § s 6 00pa3oBaTeIbHBIX (TpynoemMKoCTh B yacax)
CTHKEHUS KOMITe- o © s SE | = - TEeXHOJIOT Ui
. = S = =3 S s
TeHIM i = = O =
1 CEMECTP
. K KT JIEKILIMH
Pa3nen 1 OCHOBBI KBAaHTOBOW KpUNTOrpaduu aﬁeiigiHTHgid EII:;:
Tema 1.1 Y43BUMOCTb BOJIOKOH- IloaroToBka K
HO-ONTHYECKUX JINHUH CBS3H. MPAKTUUECKUM
20 3aHATHAM
' [6.1.1], [6.1.2],
[KC-1 [6.2.2], [6.3.1],
[6.3.2], [6.3.3]
UIIKC -1.1.
IIpakTnyeckoe 3anaTue 1. Vsi3- ITonroToBka k
HIIKC -1.2. Juckyccus (o0cyxeHue
BUMOCTh BOJIOKOHHO-OTITHYECKUX 13, BEITIOJIHEHHE e3VILTATOR. HOMVIeH
JIMHUH CBSI3H. JIOMAIIHETo 3a- pesy. ’ v
[IKC-5 2,0 HBIX B PE3YyIbTATE BbI-
UIKC-5.1 nanus [6.1.1], 6 N
A1 [6.1.2], [6.2.2] MIOJIHEHUS JTa0OPATOPHOM
UIIKC-5.2. [6.3 3]’ ' paboTs! ).
[KC-7 Ho;rom:;a K
MPAKTHYECKUM
UIIKC-7.1. Tema 1.2. OcCHOBBI KBaHTOBOTO BEII)HSITI/ISIM
UIIKC-7.2. i poBaHUsI CUTHATA. 2,0 [6.1.1], [6.1.2]
[6.2.2], [6.3.1],
[6.3.2], [6.3.3]
IToaroroBka k Juckyccus (o0cyxeHue
gp;:T:;;cxlg;eaHTo;:]::Tﬁn 0 (2)' 20 13, BbImONIHEHUE | PE3YIbLTATOB, MOJTYUYECH-
BaII)-II/ISIHCI/IFHaJIa P ' JIOMAITHETO 3a- HBIX B pe3yJIbTaTe BbI-
’ nanus [6.1.1], MIOJTHCHHUS JIA00PaTOPHOU




ILnanupyemsle
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl
OCBOCHHS:
ko YK; OIIK; IIK
U HHIUKATOPBI 10-

CTHKCHHSI KOMIIe-
TeHIUH

Buabl yueOHoi padoThl

KonrakrTHas padora = HaumenoBanue
® ® % = o HCI0JIb3yeMBbIX HaunmenoBanue
o 2 o = 9 =
s & g2 |5 eS8 AKTHBHBIX H a3paboTaHHOTO
HaumeHnoBaHnue pa3aesioB, TeM = E = g " RS e Bug CPC pasp
2 S o g v FA HHTEPAKTHBHBIX DJIEKTPOHHOTO Kypca
g £z EE |80
= 25 E g g s 6 00pa3oBaTeIbHBIX (TpymoeMKoCTh B Hacax)
S e N
= S s a = = L§ =~ TEXHOJIOT i
= E” o0&
[6.1.2], [6.2.2], paboThl ).
[6.3.3]
TonroToska K Juckyccus (o0cyxaeHne
[pakTuyeckoe  3ansaTHe 3. 13, BeImONTHEHKE Y Y
pe3yIbTAaTOB, OTYICH-
[IpakTHdyeckne CXeMBI peann3a- JIOMAIITHETO 3a-
. 2,0 HBIX B PE3yJIbTATE BBI-
UM KBaHTOBOW KpuOTOTpaguu c nanus [6.1.1], HONHCHIS 1a60PATODHOG
romonsio BOJIC. [6.1.2], [6.2.2], patop
[6.3.3] paboTs! ).
TloaroroBka k
NPaKTUYCCKUM
Tema 1.3. MaremMaTHUeCKOE OITH- 3aHATHAM
o 4,0
CaHHe KBAHTOBBIX COCTOSTHUM [6.1.1], [6.1.2],
[6.2.2], [6.3.1],
[6.3.2], [6.3.3]
TloaroroBka k
113, BemmonHEHIIE
[pakrudeckoe 3ansitue 4. Ma- OI\ZIaH.IHel"O sa Juckyccus (o0cyxeHue
TEMaTHYECKOE OIMMCaHHE KBAaHTO- 2,0 ﬂaHm [6.1.1] BEITTOJTHEHUS HHAUBULY-
BBIX COCTOSIHUI ?6 1.2] [6 2 2’] aJBHOTO 33J]aHMUA);
[6.3.3]
IloaroroBka k
T13, BeinosiHEHTE
Huckyccus (o0cyxneHmne
IIpakTtnueckoe 3anstue 5. [Ipo- JIOMAIIHETO 3a-
2,0 BBIMOJIHEHHSI WHAUBUIY-
Tokoa BB84. nanus [6.1.1], ATTHHOTO 37aHUA);
[6.1.2], [6.2.2], AARHA);
[6.3.3]
CamocrosiTesbHasi padoTa no 8.0
ocBoeHmio 1 pazaena: '
Hroro no 1 pasneny - - 10,0 8,0

[KC-1
UIIKC -1.1.

Pazgen 2. MoaenupoBaHue ¢ UCIIOJIb30BaHKeM makeTa Quantum
Development Kit u si3pika nporpaMMUpOBaHUsI, HAPABJIECHHOTO HA KBAH-

Koncnekr nexkuuii B
9JIEKTPOHHOM BH/JIE
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ILnanupyemsle

Buabl yueOHoi padoThl

(KOHTpOJIMPYyeMBIe) KonTtakTHas paGoTa - HaumenoBanue
pe3yabTarThl I o % E o HUCIOJBb3yEMbIX HaumenoBanmue
. Q 2 @ s g =5 = 6
OCBOEHMSI: HanmeHOBaRHE PA3IENIOB, TeM g 2 s 2 g S EF Bux CPC AKTHBHBIX U pa3padoTaHHOTO
kox YK; OIIK; 1K = S = S N HHTEPAKTHBHBIX DJIEKTPOHHOTO Kypca
W HHIAKATOPHI J10- E § s E E § B 6 o0pa3oBaTe/ibHBIX (TpynoeMKOoCTh B Hacax)
CTH:KEHHsI KOMITe- & S ‘g ZE |2 § = TEeXHOJIOTHii
TeHImit = = ° |0 &
HIIKC -1.2. TOBBIC TeXHOIOTHH Q#
TTonroroska k
[IKC-5 Tema 2.1. Pacmupenue s NIPaKTUYECKUM
HIIKC-5.1. Visual Studio — maker Quantum 20 3aHATHSIM
HIIKC-5.2. Development Kit ¢ KBaHTOBBIM ' [6.1.1], [6.1.2],
CUMYIISITOPOM si3bika Q# [6.2.2], [6.3.1],
IIKC-7 [6.3.2], [6.3.3]
HIIKC-7.1. TTonroroska k
UIIKC-7.2. IpakTuyeckoe 3aHsTHE 5. I13, BeIMONHEHUE
. JHuckyccus (o6cyxaeHne
IMaker Quantum Development Kit JIOMAIITHETo 3a-
2,0 BBIMOJIHEHHSI UHAUBUIY-
C KBaHTOBBIM CUMYJIITOPOM $I13bIKa nmaaug [6.1.1], ATTBHOTO 3a/1aHNA);
Q# [6.1.2], [6.2.2], . ’
[6.3.3]
Iloaroroska k
NPaKTUICCKUM
Tema 2.2. [IpenmerHo- 50 3aHATHSIM
OpPUEHTHPOBAHHBIN s13bIK Q# ' [6.1.1], [6.1.2],
[6.2.2], [6.3.1],
[6.3.2], [6.3.3]
IToaroroBka k
113, BeImoNHEHHE
IIpakTnyeckoe 3ausiTue 6. OMAIITHET0 3a- Juckyccus (o0cyxaeHue
IIpeaMeTHO-OpUEHTHPOBAHHBIN 4,0 BBITIOJTHEHUS! UHIUBUTY-
nmaans [6.1.1]
A3k Q# [6.1.2] [6.2.2’] aNBHOT'O 33J]aHusl);
[6.3.3]
IloaroroBka k
T13, BeinosiHEHTE
Huckyccus (o0cyxneHmne
IIpakTnyeckoe 3ansTue 7. JIOMaNIHero 3a-
N 1,0 BBITIOJTHEHUS] HHIUBUY-
PyOeskHbII KOHTPOIIb. Janus [6.1.1], .
[6.1.2], [6.2.2] aJBHOTO 33JJaHMsA);
[6.3.3]
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ILnanupyemsle Buabl yueOHoii padoThl
(KOHTpOJIMpPYeMbIe) KonrakTHas padora - HanmenoBanue
pe3yJIbTaThI o g, ° g é g HCI0JIb3YeMBbIX HanmenoBanue
OCBOCHHS: HanmeHOBaRHE PA3IENIOB, TeM ?1 2 s § ?i“ S EF Bux CPC AKTHBHBIX U pa3padoTaHHOrO
ko YK; OIIK; IIK = E 5 T g 550 HHTEePaKTUBHBIX DJIEKTPOHHOT0 Kypca
W MHIMKATOPBI 10- g = é = § g 6 00pa3oBaTeIbHBIX (TpymoeMKOCTh B Hacax)
CTHMKEHUSI KOMIIe- é lg g g_ § § Lg ~ TEeXHOJOTruM
TeHImit = = ° |0 &
CamocrosiTesibHast padoTa no 70 70
0CBOEHHIO 2 pa3jiesa: ' '
Hroro mo 2 pa3ueny - - 7,0 7,0
HUTOTI'O no gucuuninxe - - 17,0 15,0
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5. TEKYIIMU KOHTPOJIb YCIIEBAEMOCTU U ITPOMEXYTOYHASI ATTECTA-

U 110 U'TOI'AM OCBOEHUA TUCHAITJIMHEBL

JUig oCyIIecTBIEHUs TEKYLIEro KOHTPOJIS 3HAHUM OOy4yarolmuxcs HCIONIBb3YIOTCS KOM-
IJIEKTHl MHAWBUAYAJIbHBIX 3aJaHUH, TIOMAlIHUX 331aHUI, KOHTPOJIbHBIX BOIIPOCOB.

Taxoke copMupoBaH mepeueHb BONPOCOB U 3a/laHUI, BHIHOCHMBIX Ha MPOMEXYTOUHYIO
aTTecTaIuio B popMe 3a4era B 3 ceMecTpe.

VYKa3aHHBI KOMILICKT OLEHOYHBIX CPEICTB SIBIISCTCS HEOThEMIIEMOW dYacThio (hoHIA
OLICHOYHBIX CPEJICTB U XpaHUTCs Ha Kadenpe «PU3MKa U TEXHUKA ONTHUECKOHN CBSI3M».

Onucanue 1nokasarenaeii 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKaJl OLICHU-
BaHUs MPU TEKYLIEM KOHTpOJe (KOHTPOJIbHBIE HEAENN) U OLEHKA BBIMOJIHEHUS MPAKTHYECKHX
paboT mpuBeneHO B TabIUIE 5.

Tabmuua 5 — Onucanue mokasaTeneil M KPUTEPHEB KOHTPOJIS YCIEBAEMOCTH, ONMHMCAHUE KA
OLIEHUBAHM IIPU TEKYILEM KOHTpoJIe (KOHTPOJIbHBIE HEJIENIN) U OLIEHKA BHIIIOJIHEHUS MpaKTHye-
CKHX paboT

Ikana 3 cemecTp
3auer
OLlCHUBAHUA
20<R<=50 3auTeHo cllaH
0<R<=20 He 3aureno HE cIaH

HpI/I IMPOMEKYTOUHOM KOHTPOJIEC YCIICBACMOCTb CTYACHTOB OLCHUBACTCA 3a4YTCHO, HC
3a4YTCHO.
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Tabnuua 6 - Kputepun orieHHBaHus pe3yabTaTta 00ydeHHs MO0 JUCUUIUIMHE U MIKajla OLEHUBAHUS

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Orenka OreHka OreHka
KoJ ¥ HauMeHOBaHHe Ko n HanMeHOBaHME HHIN{ (HeyI0BJICTBOPHTEILHO» | «YA0BJIETBOPHTEILHO» / «xopomo» / «OTJIUYHOY /
KOMIIETeHIUH KaTopa J0CTHHKCHUA KOMIIE, / «HE 3aYTEHO» «3a4YTEHO» «3a4TEHO» «3a4TEHO»
TEeHIHH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM OT max PEUTHHIOBOM OLIEH- OT Max PEUTUHIOBOU OT max PEeUTUHIOBOU
OIIEHKH KOHTPOJIS KU KOHTPOJIS OILIEHKU KOHTPOJIS OIIEHKH KOHTPOJIS
I[TKC-1 «CrniocobeH BbI- UIIKC-1.1. Mopenupyet | He 3naert: [Inoxo 3naert: 3Haert: OTaMYHO 3HAET:
MOJIHATH MOJICTIUPOBAHKE | MPOIECChl MH(POKOMMYHHUKA- | - OCHOBBI IPOEKTUPOBAHUS | - OCHOBBI IPOSKTHPOBAHUS | - OCHOBBI IPOSKTHPOBAHMS | - OCHOBBI IPOEKTHPOBAHHMS
00BEKTOB M MPOLIECCOB B IMOHHBIX JIMHUH CBSI3M B | (DYHKUMOHAJNBHBIX  Y3JI0B | (DYHKIMOHAJIBHBIX  Y3JIOB | (DYHKIMOHANBHBIX  Y3JIOB | (DYHKIMOHAIBHBIX y3JI0B

MH()OKOMMYHHKAITMOHHBIX
TEXHOJIOTUAX U CUCTEMAX
CBSA3H C LEJIbIO aHAIU3a U
ONTUMM3ALUH UX I1apa-
METPOB, ¢ UCIOJIb30BaHU-
€M UMEIOLIUXCS CPEICTB
HCCIIEOBaHUMN, BKIIIOUYas
CTaH/IAPTHBIE NIAKETHI
IIPUKIAHBIX IPOrPaMM»

KOTOPBIX NPUMEHSIOTCS Me-
TOABI KBaHTOBOH KpHIITO-
rpabur U 3amIMTBl  MH-
hopmarm

MH()OKOMMYHHKAITUOHHBIX
CHCTEM C HCIOJIb30BAHUEM
3JIEMEHTOB KBaHTOBOH
Kpunrorpadun

He ymeer:

- OCYIIECTBIATH IOWCK H
aHAIN3 KPUTHYECKUX CH-
Tyauuid B MH(POKOMMYHH-
Kal[MOHHBIX CETSX U CH-

cTemMax c KBaHTOBOH
Kpunrorpaduei;
- BBISBIATH  CYIIHOCTD

MpoOJIEeMHON CUTyallin ¥
HaXOIUTh IyTH €¢ pelle-
HUS TIyTEM MOJCIBHBIX
HCCIICJOBAHMI;

He Bnageer:

- HaBBIKAMH HCIIOIb30Ba-
HUSI BCTPOCHHBIX 0a3 JaH-
HEBIX;

- CHeHHATU3UPOBAHHBIMU
MPOrPaMMHBIMH cpen-
CTBAMH IS MOJEIHPOBA-
HUS TIPOIIECCOB B HH()O-
KOMMYHHUKAIIHOHHBIX  Ce-
TSIX M CHCTEMAaxX C KBaHTO-
BOW Kpunrorpaguen.

MH()OKOMMYHHKAITUOHHBIX

CHCTEM C HCIIOJIb30BaHUEM
3JIEMEHTOB KBaHTOBOH
Kpunrorpadun

[Tnoxo ymeer:

- OCYIIECTBIATh MOUCK H
aHaJIU3 KPUTHYECKUX CHUTY-
aiMii B MH(POKOMMYHHKa-
LIMOHHBIX CETIX U CHCTEMax
C KBAaHTOBOM Kpumrorpa-
bueii;

- BBISIBJIATH CYI[HOCTb IPO-
OneMHOWH  cuTyaumu W
HaXOAWTh ITyTH €€ PeIICHUS
IyTeM MOJEJIBHBIX HCCIe-
JIOBaHUI;

IInoxo Biaanmeer:

- HaBBIKAMH HCIIOJIb30Ba-
HUS BCTPOCHHBIX 0a3 maH-
HBIX;

- CIeIHMaJN3UPOBAHHBIMHU
MPOTPaMMHBIMH ~ CPEJICTBa-
MH JUIi  MOJEIUPOBAHUS
MPOIIECCOB B HH()OKOMMY-
HHUKAlMOHHBIX CETSX M CH-
cTeMax ¢ KBAaHTOBOI KpHII-
Torpadueii.

UH()OKOMMYHHKAITHOHHBIX

CHCTEM C HCIIOJIb30BAHHEM
3JIEMEHTOB KBaHTOBOH
Kpunrorpadun

VYwMmeer:

- OCYIIECTBISTH IIOUCK U
aHaIN3 KPUTHYECKHX CHTY-
aimmii B MH(POKOMMYHHUKa-
IIHOHHBIX CETSIX M CUCTEMax
C KBaHTOBOM KpUIITOIpa-
bueit;

- BBISIBJIATH CYIIHOCTbH IPO-
OneMHOH  cuTyaumu U
HaXOJWTh ITyTH €€ PeIICHHs
ITyTeM MOJEIbHBIX HCCIe-
JIOBAaHUM;

Braneer:

- HaBBIKAMU HCIIOJIb30Ba-
HUS BCTPOEHHBIX 0a3 naH-
HBIX;

- CIeIUATN3UPOBAHHBIMU
MIPOTPaMMHBIMH ~ CPE/ICTBA-
MU JUI1  MOJEIHNPOBAHHA
MpOIIecCOB B MH(OKOMMY-
HUKAI[MOHHBIX CETAX U CH-
CTeMax C KBAaHTOBOM KpHII-
Torpadueii.

MH()OKOMMYHHKAITUOHHBIX
CHCTEM C HCIIOJIb30BAaHHEM
JJIEMEHTOB KBaHTOBOH
Kpunrorpadun

OTIMYHO yMEET:

- OCYWIECTBIATH TIOMCK U
aHAJIN3 KPUTHYECKUX CHUTya-
i B MHOOKOMMYHHUKAIH-
OHHBIX CEeTAX M CHCTEMax C
KBAaHTOBOH KpunTorpaguei;
- BBUIBJSITH CYIIHOCTH IPO-
GJIeMHOH CHUTyaIllUl U Haxo-
JIUTh IYTH €€ PEIIeHUs IIy-
TEM MOJICTBHBIX HCCIEI0Ba-
HUI;

OTIMYHO BNIAJICET:

- HaBbIKAMU HCIIOJIb30BaHUS
BCTPOEHHBIX 0a3 JJaHHBIX;

- CHeTHATN3UPOBAHHBIMHU
MPOTPaMMHBIMU  CPEACTBAMHU
JUIA  MOJENHPOBAaHUS TIPO-
I[eCCOB B HH(POKOMMYHHKA-
LHOHHBIX CETSIX M CHUCTEMax
C KBaHTOBOW KpuITorpagu-
eil..
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UIIKC-1.2. Omnpenemnsier
npoOJeMbl  BO3HHKAIOIIHE
P UCIIOJb30BAHHUN ITAKETOB
NPHUKIIAIHBIX IPOrPaMM

He 3naer:

- OCHOBHBIE XapaKTepH-
CTUKH CIICHUAJIN3UPOBaH-
HOTO IIPOrpaMMHOTO 00ec-
HICYCHHUS;

- CTaHJapTHBIC NPUMHTH-
BBl CIEIUATU3UPOBAHHOTO
MpOrpaMMHOI0 obecreye-
HUS;

He ymeer:
- YCTpaHATh TPOOENsl B
nHPOpPMALNH, HEOOXOAU-

MOH U1l pEIIeHHs Mpo-
OneMHON CUTyaluu B WH-
(hOKOMMYHHKAITHOHHBIX

IInoxo 3Haer:
- OCHOBHBIE XapaKTEPHUCTH-
KA  CIICIHATN3UPOBAHHOTO

IpoTrpaMMHOTO  obecriede-
HUS;

- CTaHJApTHBIC TPUMHUTHBBI
CIICIHATH3UPOBAHHOTO
porpaMMHOro  obecreye-
HHS;

[Inoxo ymeer:

- YCTpaHATb TMpoOensl B
nHpOpPMAUH, HEOOXOIHu-
MOW Ml pemeHus Ipo-
OeMHON CHTyallil B HWH-
(OKOMMYHHUKAITOHHBIX

3Haer:
- OCHOBHBIC XapaKTEPHUCTH-
KA  CHEUUATM3UPOBAHHOTO

MpOrpaMMHOTO  obecriede-
HUS,

- CTaHAapTHbIC TPUMHTHUBBI
CIELHaTU3UPOBAHHOTO
MIPOrpaMMHOr0  obecreye-
HHS;

YmMmeer:

- yCcTpaHATh TpPOOENBl B
nHpOpMAUK, HEOOXOAH-

MOH JUIi pEWeHus Mpo-
OneMHON cuTyanuu B WH-
(hOKOMMYHUKaIIMOHHBIX

OTIMYHO 3HAET:

- OCHOBHBIC XapaKTEPUCTUKU
CHELHUATU3UPOBAHHOTO TIPO-
TpaMMHOTO 00ecIieueHus;

- CTaH/AapTHBIE MPUMHTHUBBI
CHELUaTU3UPOBAHHOTO TIPO-
rpaMMHOTO oOecreueHus;
OTINYHO yMeEeT:

- YCTpaHsATh NMPOOENbl B MH-
dbopmanmu,  HEOOXOAMMOM
JUIL pelleHHsT TpoOJIeMHOU
CUTyallul B WH()OKOMMYHH-
KaI[MOHHBIX ~ CHCTEMax C
KBaHTOBOI KpunTOorpaduei.
OTIMYHO BIIAJICET:

cUcTeMaXx C KBaHTOBOW | cMCTeMax C  KBaHTOBOM | CHCTeMax C  KBaHTOBOH | - METOJaMH pEIIEHHsS IIpo-
Kpunrorpadueii. Kpunrorpadueii. Kpunrorpadueii. OIIEMHBIX ~ CHUTyaIllii  IpH
He Bnaneer: IInoxo Bnageer: Bunapgeer: IIPOEKTUPOBAHKUE B CIELUa-
- METOJJaMH PEIICHUS MpOo- | - METOJAMHU peIICHUs Npo- | - METOJaMM pEIeHHs Mpo- | JIU3UPOBAaHHOM  IPOrpaMM-
ONMeMHBIX CcUTyalnuii mpu | ONEMHBIX CHUTyallMd TIpH | OJEMHBIX CUTyaluil TIpH | HOM OOECIEYEeHHH.
MIPOEKTUPOBAaHUE B CIELH- | MPOEKTHPOBAHHE B CIENHa- | MPOESKTUPOBAHHUE B CIEIHA-
ANM3UPOBAHHOM Npo- | JU3UPOBAHHOM TIPOTPaMM- | JTHU3UPOBAHHOM IIPOTPAMM-
TpaMMHOM 00€CTIeYEeHHH. HOM 00€eCIIeUeHHH. HOM 00€eCTeYeHHH.
I[KC-5 «Cnocoben aHa- UIIKC -5.1. Aranmsu- He 3naer: [Tnoxo 3Haer: 3Haer: OTIMYHO 3HAET:
JIM3UPOBATh COCTOSIHUE pyeT IpoOJIEMHYIO CUTYa- - COCTOSHME Hay4yHO- | -  COCTOSHHE  HaydHO- | -  COCTOSIHHE  HaydHO- | - COCTOSTHME  Hay4HO-
HayYHO-TEXHUYECKON IIMIO KAaK CHCTEMY, BBISBIISIS TEXHUYECKUX npoOJieM | TEXHUYECKUX NMPOOJIEeM CBSA- | TEXHHYECKUX MPOOJEM CBsI- | TEXHHYECKHX IpoOIeM CBS-
npoOJieMbl myTeM nmoabo- | e€ cocTaBIIIOIINE U CBA3H CBSI3aHHBIX C TPHMEHEHHW- | 3aHHBIX C TPUMEHEHHWEM | 3aHHBIX C IIPUMCHEHHWEM | 3aHHBIX C IPHUMEHEHHEM
pa, U3y4eHHs U aHaIu3a MEK/1y HUMHU. €M KBAaHTOBOH KpHNTOIpa- | KBAHTOBOW Kpunrorpaduu | KBaHTOBOW KpuITorpaduu | KBaHTOBOM  KpHunTorpaduu

JIMTCPATYPHBIX WU MMATCHT-
HBIX HCTOYHUKOB)).

¢un

He ymeer:

- aHaJIU3MpOBaTh  MPO-
OIeMHYIO CHTyalHio CBS-
3aHHYIO C OCYIIECTBIICHH-
em Oe3omacHOCTH HH(OP-
Malluy, TepeaaBaeMoi 1o
ONTHYECKOMY BOJIOKHY .
He Bnaneer:

- HaBbIKaMu nozabopa, u3y-
YeHHs M aHaIn3a JIHUTepa-
TYpHBIX U TMATCHTHBIX HC-

[Tnoxo ymeer:

- aHAJIN3WPOBATH MPOOIEM-
HYI0 CHTYAI[HIO CBS3aHHYIO
C ocymiecTBieHueM 0e3-
OMacHOCTH  WH(OPMALNH,
rnepeaBaeMon MO ONTHYe-
CKOMY BOJIOKHY .

IInoxo Bimanmeer:

- HaBBIKAMH MOJ00pa, U3Y-
YCHUS W aHaju3a IJuTepa-
TYpHBIX M TATCHTHBIX HC-

VYmMmeer:

- aHANMM3WPOBaTh NPOOIIEM-
HYIO CHTYAIMIO CBSI3aHHYIO
C OCyIIEeCTBICHHEM 0e3-
OMacHOCTH  WH(OpPMAIUH,
nepesaBaeMoi 10 OINTHYE-
CKOMY BOJIOKHY .

Braneer:

- HaBBIKAMM NoxOOpa, H3Yy-
YeHUsl M aHalIM3a JIMTepa-
TYpPHBIX M TaTEHTHBIX MC-

OTINYHO yMeeT:

- aHAIM3UPOBATH IPOOIIEM-
HYIO CUTYallUIO CBSI3aHHYIO C
ocymiecTBiieHHeM Oe3omac-
HOCTH HH(pOpMaIy, mnepe-
JlaBa€MOil II0 ONTUYECKOMY
BOJIOKHY .

OTIMYHO BIIAJICET:

- HaBBIKaMHu IMoj0opa, H3y-
YEeHUs M aHaju3a JIUTepaTyp-
HBIX ¥ TNATEHTHBIX MCTOYHH-
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TOYHHKOB TOYHHKOB TOYHHKOB KOB
UIIKC-5.2. Ompenensier | He 3Haet: [Tnoxo 3HaeT: 3HaerT: OTIMYHO 3HAET:
npobensl B uHpopMmanuy, | -CrnocoOs BeIsIBIICHUS | -CriocoOsI BbIsIBIICHHS | -CrocoOs! BELBIICHUS | -CHOCOOBI BBISBICHHUS TIPO-

HEOOXOIUMON [UIS pelIeHus
npoOJeMHOM CcHTyanuu, U
MPOCKTHUPYET MPOLECCHl MO
UX YCTPAHCHUIO

npo6eoB B WHpOPMAIHH,
HEOOXOMUMON [UI  perie-
HUS TIPOONIEMHON cuTya-
LHH.

He ymeer:

mpoberoB B WHpOpPMALINH,
HEOOXOIUMOM /TS peIIeHUS
TIPOOJIEMHO CUTYaIHH.

He ymeer:

- co3/1aBaTh MPOEKTHI MOJE-

mpobenoB B WHPOPMAIHNH,
HEOOXOIUMOM IJIS peIIeHUs
MPOOIEMHO CUTYAITHH.
YmMmeer:

- CO371aBaTh MPOEKTHI MOJIe-

OenoB B mH(pOpMAINH, HEOO-
XOJUMOMW [UIsl peuIeHus npo-
OyleMHOH cHTyanny.
OTIN4HO yMeeT:

- co3/1aBaTh HPOEKTHl MOJe-

- CO3/laBaTh NPOEKTHl MO- | JHUPYIOIIME MPOIECCh B | JUPYIOIUE MPOIECCh B | JUPYIOIME  IPOLECCH B
JISNUPYIOIIKE IMPOLECChl B | KBAHTOBOM CUMYJISTOpE | KBaHTOBOM CHUMYJATOpE | KBAaHTOBOM CHUMYJSTOpE Ma-
KBAaHTOBOM  CHMYJIATOpE | MakeTa Quantum | makera Quantum | kera Quantum Development
nakera Quantum | Development Kit. Development Kit. Kit.
Development Kit. He Bimageer: Bnaneer: OTJIMYHO BIIAJEET:
He Biageer: - METOOMKOM  CO3MaHUs | - METOOUKOH  CO3JaHus | - METOAMKOW CO3AaHHs IpO-
- METOIOWKOM CO3MaHMs | IPOEKTOB C HMCHOJIB30BAHU- | MPOEKTOB C HCIIOJIBb30BaHM- | EKTOB C  HCIIOJIb30BAaHHEM
MPOEKTOB C HCIOJNb30Ba- | €M TaKera Quantum | em TIaKeTa Quantum | makera Quantum
muem makera Quantum | Development Kit Development Kit Development Kit
Development Kit

[NKC-7 «CnocobeH k pa3- | UIIKC-7.1. OcBauBaet nug- | He 3Haer: [Inoxo 3Haer: 3Haer: OTJIMYHO 3HAET:

paboTke MeTo0B (hOpMHU-
poBaHus 1 00pabOTKU
CUTHAJIOB, CHCTEM KOMMY-
TallM1, CAHXPOHHU3ALUH U
OTpeJIeNIeHHI0 00IacTH

3¢ GEKTHBHOTO UX HC-
MOJIb30BaHUS B UH-
(hOKOMMYHHUKAIMOHHBIX
CeTsAX, CHCTEMaxX U
YCTpOHCTBaxX»

POBBIC TEXHOJOTHH MaTeMa-
TUYECKOTO W MH(OpPMAIMOH-
HOTO MOJICIIMPOBAHUS WC-
MOJIE3YEMBIX MIPOILIECCOB,
SIBJICHMH M OOBEKTOB, OTHO-
cammxes K mpodeccuoHaib-
HOU JIeSITENHHOCTU

- TEXHOJIOTMH MaTeMaTH-
4eCKoro M MH(OPMAaIHOH-
HOTO MOJEIHMPOBAaHUS B
CHeTHaTU3UPOBAHHBIX
cUcTeMax MPOEKTHPOBAHUS
(hyHKIIMOHATIBHBIX  y3JIOB
NHPOKOMMYHHUKAITHOHHBIX
CUCTEM

He ymeer:

- HNPUMEHATh METOJABl MO-
JIENIUPOBaHUS C HCHOJB30-
BaHUEM IpeIMETHO-
OPUEHTHUPOBAHHOTO S3bIKa
Q#, wucmonp3yeMoM IS
BBIPQKEHUSI  KBAHTOBBIX
ANTOPUTMOB

He Bnaneer:

- METOJMKOH MareMaTu-
YECKOTO MOZEIHPOBAHUS C
UCTIONB30BaHUEM  TAKeTa
Quantum Development Kit

- TEXHOJIOTMH MaTeMaTHie-
CKOT'O M MH(POPMAIIMOHHOTO
MOJICIUPOBAHMS B CIENHa-
JU3UPOBAHHBIX  CHCTEMax
MPOEKTUPOBaHUS  (HYHKIH-
OHAJIBHBIX  y37I0B  HMH(O-
KOMMYHUKAIIMOHHBIX  CH-
cTeM

[Tnoxo ymeer:

- TPUMEHATH METOABI MO-
JIEIUPOBaHMS C HCHOJb30-
BaHHEM IIPEeIMETHO-
OPHEHTHPOBAHHOTO  SI3BIKA
Q#, wucmomb3yeMoM IS
BBIPAXKCHUSI KBaHTOBBIX
ANTOPUTMOB

ITnoxo Brmaneer:

- METOIMKOH  MaTemaTH-
YECKOTO MOJEIHPOBAHUS C
UCIIONIb30BAaHUEM  IaKeTa
Quantum Development Kit

- TEXHOJIOTHH MaTeMaTHde-
CKOT0 ¥ MH(POPMALMOHHOTO
MOJICJIMPOBAHUS B CIICIHa-
JM3MPOBAHHBIX  CHCTEMax
NPOEKTHUPOBaHUS  (YHKIIH-

OHANBHBIX y370B HH(O-
KOMMYHHUKAIIUOHHBIX  CH-
cTeM
VYmeer:

- INPUMCEHATb MCTOJAbI MO-
ACIIUPOBaHUA € HUCIOJIB30-

BaHHEM MpeIMEeTHO-
OpUEHTUPOBAHHOI'O  SI3bIKA
Q#, wucmomb3yeMoM IS
BBIpa)KeHI/ISI KBAHTOBBIX
aNrOpUTMOB

Bnaneer:

- METOJMKOW  MaTeMaTHh-
YECKOTO MOJICITUPOBAHHS C
HCIOJIb30BaHUEM MmakeTa

Quantum Development Kit

- TEXHOJOTMH MaTeMaTHde-
CKOTO M HMH(pOPMAIMOHHOTO
MOJICIUPOBAaHMS B CIeEIHa-
JTU3UPOBAHHBIX cucreMax
MIPOEKTUPOBAHUSA  (PYHKIHO-
HaJIbHBIX Y3JI0B HMH(OKOM-
MYHHKAIHOHHBIX CHCTEM
OTIMYHO yMEET:

- NPUMEHATh METOJBI MOJe-
JIMPOBAHMS C HMCIIOJIb30BAHU-
eM MIPEIMETHO-
OpUEHTHUPOBAHHOTO  f3bIKa
Q#, ucnonb3yemMoM A BBI-
paXEHUs] KBAaHTOBBIX ajro-
PUTMOB

OTIMYHO BIAJECET:

- METOAMKOH MaTeMarTu-
YECKOT0 MOJETHMPOBAHUSI C
HCTIONB30BaHUEM makeTa
Quantum Development Kit
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UIIKC-7.2.
UQpPOBBIE
npodecCHOHaNBHON
TEIBHOCTH

[Ipumensiet
TEXHOJIOTHH B

acAa-

He 3naer:

- 1mdpoBEIE TEXHOJIOTUU
TIOMOTAIOIIHAE PACCUUTATH
(hyHKIMOHATBHBIE  Y3JIBI
MHPOKOMMYHHUKAITHOHHBIX
CHCTEM,  HCIIOJIB3YIOMINX
KBaHTOBBIC  TEXHOJIOTUU
He ymeer:

- MPUMCHATH CICIUAINA3U-
pPOBaHHOE  MPOTPAMMHOE
obecrieyeHne —  MakeT
Quantum Development Kit
He Brnageer:

- METOIHMKOU pacueta
(hYHKIIMOHATBHBIX  y3IJI0B
HHPOKOMMYHHUKAITHOHHBIX
CHCTEM C HCIIOJIB30BAHU-
eM makera  Quantum
Development Kit

[Tnoxo 3naert:

- 1uppOBEIE TEXHOJOTHH
MOMOTAIOIINE  PACCUUTATD
(GyHKINOHATHHEIC Y3161
HHPOKOMMYHHUKAITHOHHBIX
CHUCTEM, HCTIOJB3YOIIIX
KBaHTOBBIC TEXHOJIOTUH
[Inoxo ymeer:

- MPHUMCHATH CICIHATH3U-
pOBaHHOE MIPOrpaMMHOE
obecrieueHne  —  MakeT
Quantum Development Kit
IImoxo Biageer:

- METOIUKOH pacuera
(YHKINOHATBHEIX  Y3JI0B
HHPOKOMMYHHUKAITHOHHBIX
CHCTEM C HUCIIOJE30BaHHEM
rakeTa Quantum
Development Kit

3Haer:

- 1u(ppOBEIE TEXHOJIOTHH
ITOMOTAIOIINE  PACCUUTATh
(yHKIHOHAIBHEIE Y3161
WHPOKOMMYHUKAITTOHHBIX
CHUCTEM,  HCIOJIB3YIOIIUX
KBaHTOBBIC TCXHOJIOTUU
Ywmeer:

- MPUMEHATH CICIUATU3U-
poBaHHOE MPOTPaMMHOE
obecrmeyeHne  —  MaKeT
Quantum Development Kit
Bnaneer:

- METOIUKOH pacueta
(YHKIMOHATIBHBIX  Y3JIOB
WHPOKOMMYHUKAITHOHHBIX
CHCTEM C HCIIOJIE30BaHHEM
nakeTa Quantum
Development Kit

OTJIMYHO 3HAET:

- IUQPOBBIE TEXHOJIOTHUH
MOMOTAOIMIAE  PAacCUYNUTATh
(YHKIIMOHANBHBIC Y3JIBI MH-
(hOKOMMYHUKAIINOHHBIX CH-
CTEM, MCIOJIB3YIONINX KBaH-
TOBBIE TEXHOJIOTHU

OTINYHO yMeEeT:

- IIPUMEHSATH CHEIHATU3UPO-
BaHHOE ITIporpaMMHoe obec-
neueHue — maker Quantum
Development Kit

OTIMYHO BIIAJICET:

- METOJMKOH pacdera (yHK-
LHOHAJBHBIX y3JI0B HMH(O-
KOMMYHUKAIINOHHBIX CHCTEM
C HCTIONBb30BAaHMEM [aKeTa
Quantum Development Kit
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Tabnuua 7 — Kpurepuun oueHUBaHUS

Ouenka

Kpurtepuu oneHuBaHus

Bricokuii ypoBeHb
«S»
(oTIM4HO)

OLICHKY «OTJHMYHO)» 3aC/Iy’)KUBAaeT CTYACHT, OCBOUBIIUN 3HAHUS, yMe-
HUS, KOMIETCHIIMA U TEOPETHUECKHU MaTepual 06e3 mpoOesioB; BBIMOJ-
HUBIIUI Bce 3aJlaHusl, MPEAYCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYCCKUE HABBIKH MPO(HEeCcCHOHATBHO-
ro NPUMEHEHHS OCBOCHHBIX 3HaHUN c()OPMUPOBAHEI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0opoumio» 3acClIy’>KUuBAaC€T CTYACHT, HNPAKTUYCCKU I1OJIHOCTHIO
OCBOMBIITHH 3HAHHA, YMCHUS, KOMIICTCHLIUU U TeopeTI/IquKI/Iﬁ MaTcpu-
all, y‘-Ie6HBI€ 3agaHusg HEC OLCHCHBI MaKCHMMAJIbHBIM YHCJIIOM 63,JIJIOB, B
OCHOBHOM C(i)OpMI/IpOBaJ'I IMPAKTUYCCKUEC HABBIKU.

IToporosslii ypo-
BeHb «3» (ymoBie-

OIICHKY «YAOBJIETBOPHUTEJIBHO» 3aCIYyXHUBACT CTYACHT, 4YaCTHYHO C
HpO6CHaMI/I OCBOHUBIIHI 3HAaHUA, YMCHUA, KOMICTCHIIUN U TCOPECTHUYIC-
CKHI Marcpurai, MHOIue y‘Ie6HLIe 3aJaHusA 1o He BBIIIOJIHHUII, 1100

TBOPUTEJIBHO)
OHHU OIICHEHBI YHCIOM OaJUIOB OJIM3KMM K MHHHMAJIBHOMY, HEKOTOpHIC
MPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
MUHMMAaNBHBI | OLICHKY «HEYI0BJIETBOPHUTEIbHO» 3aCIIy)KUBACT CTYJEHT, HE OCBOMB-
YPOBEHb «2» (He- | M 3HAaHWS, YMEHUS, KOMIETCHIMH W TEOPETUYECKUH MaTepua,
yIIOBJIETBOPH- y4eOHbIE 33aHUsI HE BBIOJIHIII, TPAKTHYECKHE HABBIKA HE CHOPMHUPO-
TEJILHO) BaHBI.

6. YHEBHO-METO/UYECKOE OBECITEYEHUE JJUCILAITIJIMHDBI

6.1. YueOHasi inTeparypa, nedyaTHble U3aHus 0u0anoTeuHoro ¢gonaa

bubnuoreunsiii poHA YyKOMITJIEKTOBAH MEYaTHBIMM M3JIaHUSAMU U3 pacyera He meHee 0,25
AK3EMILISIpa KaKJOTo M3 M3JaHHM, yKa3aHHBIX HIKE Ha KaXJ0ro oOydarollerocs M3 4Yucia JIMIIL,
OJTHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIONIYIO TUCIUIUIUHY (MOYIb).

6.1.1. BukropoBa H. b. OcHOBBI MaTeMaTH4ecKOro MOJICIMPOBAHUS KBAHTOBBIX BBIUMCIIUTEINb-
HBIX TIpoIieccoB YueOHoe mocobue. — M.: «Jlauby, 2023. — 120 c.
6.1.2. ApGexoB .M. DnemenTapHas kBaHToBas kpunrorpadus. — M.: «Jlenanny, 2022. — 168 c.

6.2. CnpaBouHo-Oubauorpaduyeckas aureparypa

6.2.1. lllyéun B.B. MHdopmannonHas 0e30MacHOCTh BOJOKOHHO-ONTHUYECKUX cucteM, Capos:
POALI-BHUNDD, 2015. — 257 c.

6.3. MeTonnueckne yKa3aHusl, peKOMEHIAIUM U ApPyTrHe MaTepHuaJbl K 3aHATHAM

MeToaudeckie yka3aHUsS M PEKOMEHAIMH TI0 MPOBEICHNUI0 KOHKPETHBIX BUJIOB YIeOHBIX
3aHsTHI 110 nuciuIuinHe «KBanToBast kpunrorpadus» Haxonarces Ha kadeape «DTOCy.

6.3.1. Meroauueckue peKOMEHJAIMK 10 OpraHU3alii ayJUTOPHON pabOThl 1O TUCIMILIIMHE
«KBanToBas kpunrorpapus».

6.3.2. Meronudeckre peKOMEHIAIMH 10 OPraHU3aI[MH U TIAHUPOBAHUIO MTPAKTHYSCKUX 3a-
HATHH 10 nuciumuHe «KBantoBas kpunrtorpadus».

6.3.3. Meroanyeckre peKOMEHJIAIMK 110 OPTaHU3AINN U TUIAHUPOBAHUIO CaMOCTOSITEITLHON
paboTsl o aucuuruinHa «KBanTOBast kpunrorpapus».

7. ”HOOPMAILIMOHHOE OBECIIEYHEHUE JUCLHUITIJIMHBI

VY4eOHbIN TpoIiece Mo AUCIUIUIMHE 00eCTICYeH HeOOXOIUMBIM KOMIUICKTOM JINIICH3UOHHO-
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ro ¥ CBOOOJHO PacIpOCTPaHSIEMOro MPOTrPaMMHOIO OOecleYeHusl, B TOM YHCIEe OT€YECTBEHHOIO
IPOM3BOACTBA (COCTAB MO TUCHUILUIMHE ompeneneH B Hactosmeid PII/] n momiexxut oOHOBICHHIO
py HEOOXOIUMOCTH).

7.1. IlepeueHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOWH ceTH «UHTep-
HeT», He00XOAUMBIX /IJIsl OCBOCHUS IMCHUILIMHBI (MOIYJIs1)

1. Hayuynas osnextponnas Oubimmoreka E-LIBRARY.ru. — Pexum gocryna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas OubmmoreyHas cucrema [[0BOMDKCKOTO rocyIapCTBEHHOTO YHUBEPCH-
TeTa cepBHca [DiekTpoHHBIH pecypc]. — Peskum mocryma: http://elib.tolgas.ru./ - 3arm. ¢
JKpaHa.

3. DIIeKTPpOHHO-OMOIMOTEeUHass cucTemMa Znanium.com [DJIEKTpOHHBIN pecypc]. - Pe-
xuM jpoctyna: http://znanium.com/. — 3aru. ¢ skpaHa.

4. OtkpeiToe  oOpazoBaHue [DneKTpoHHBI  pecypc]. - Pexum  mocryna:
https://openedu.ru/. - 3arxa ¢ skpaHa.

5. Polpred.com. O630p CMMU. ITonHoTtekcroBasi, MHOrooTpacieBas 6a3a manHbix (B/])
[DnexTponHbIii pecypc]. - Pexxum noctyma: http://polpred.com/. — 3ari. ¢ sxpaHa.

6. basbl maHHBIX Bcepoccuiickoro MHCTHTYTa HAYYHOH M TEXHHYECKOW WH(OpMAIUU

(BUHUTHU PAH) no ectecTBEHHBIM, TOYHBIM U TEXHMUYECKHUM HayKam DJICKTPOHHBIA pe-
cypce]. - Pesxum nocryna: http://www.viniti.ru. — 3armi. ¢ sxpaHa.

7. YHuBepcurerckas uHpopMalonHas cucrema Poccust [DnekTpoHHBINH pecypce]. -
Pesxxum noctyna: http://uisrussia.msu.ru/. — 3ari. ¢ skpaHa.

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecnedyeHnsl 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuna 8 — IlepeyeHb 37€KTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HaumenoBanue | CcbLika, 10 KOTOPO# OCYyIIeCTBJISETCS
IbC aoctyn K 9bC
1 KoHncysbraHT http://www.studentlibrary.ru/
CTyJEHTa
2 Jlanp https://e.lanbook.com/
3 FOpaiirt https://biblio-online.ru/

Tabmuua 9 - [lepeyeHb MPOrpaMMHOro odecneyeHust

B Tabauue 9 ykazaH nepeuenv auyeH3uonHo2o u c60600HO pacnpoCmpaHsiemozo npocpamm-
HO20 0becneveHus, 8 MOM Yucjie 0me4ecmeenHo20 NPoOU3B00Cmed

IIporpammHoe obecnevyenune, MCMOJIb3yeMOe B YHUBEPCUTETE HA IIporpammHuoe obecnieuenune
JAOTOBOPHO# OCHOBE CBO0OOJHOI0 pacnpocTpaHeHus!
1 2
MS Office 2010. MS Open License,60853088,Academic Open Office 4.1.1 (muneH3us
Apache License 2.0)
Microsoft Windows 7. DnekrponHas nuiensus ot MS mocie 06- Adobe Acrobat Reader (Free-
HOBJICHHS Ware)
COMSOL 5.5 NSL License No: 9601620 Windows/Mac
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B Tabmuue 10 ykazaH mnepedeHb NpOoQecCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX
CIIPAaBOYHBIX CUCTEM, K KOTOPBIM 0O€cIedeH A0CTyn (yAadeHHbI! 10cTym). JlaHHbII epedeHs 1o -
JSKUT 0OHOBIIEHUIO B cooTBeTCTBHHU ¢ TpeboBanusimu ®I'OC BO.

Ta6muua 10 - Ilepeuens coBpeMeHHBIX MPO(ECCHOHATBHBIX 0a3 JaHHBIX U HHPOPMALMOHHBIX
CIIPaBOYHBIX CUCTEM

HaumeHoBanue npodeccHoHanbHOI 6a3bl Hoctyn Kk pecypcey (yaajJeHHBIH TOCTYM ¢
Ne AAHHBbIX, HH(POPMALIMOHHO-CIIPABOYHOM CH- yKa3aHHeM CCHLIKH/I0CTYI U3 JOKAJIBHOMI
CTEeMBbI CeTH YHHBEPCHTETA)
1 2 3
1 basa nanHbix cTanaaptoB u pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHJIAPT //home/standarts
2 Iepeyens npodeccuoHaNbHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47c0.html
UH()OPMAIMOHHBIX CITPABOYHBIX CUCTEM

8. ObPA3OBATEJIBHBIE PECYPCHI U1 UTHBAJIMAOB U JINL C OB3

B Tabnume 11 ykasan mnepedeHb 00pa30BaTEeNbHBIX PECYPCOB, UMEIOMMX (OPMEBI, aIanTh-
pPOBaHHbIE K JINL[AM C OTPaHUYEHHBIMU BO3MOXKHOCTSMU MX 3/J0POBbS, a TAKXKE CBEACHUS O HAINYUU
CHEeIHUATBHBIX TEXHUYECKUX CPEACTB O0YYEHHUS KOJJICKTUBHOTO U WHAMBHIYAIBHOTO MOJIb30BAHMS.
[Tpu 3anoiaHeHu TabIHMLIBI MOKET OBITh MCIOJIb30BaHA UH(OPMAIMS, pa3MellleHHas B MOopas/ere
«JocrymHas cpena» crienuanuzupoBaHHoro pasaena caiita HI'TY «Csenenust 06 o0pazoBaTenbHOM
opranm3aruu» https://www.nntu.ru/sveden/accenv/

Tabmuua 11 — Obpa3zoBarenbHble pecypcsl A1 MHBaIHI0B 1 ui ¢ OB3

Ne Ilepeuenn o0pa3oBaTeabHbIX pecyp- | CBeeHHs 0 HATHYMM CIeNHAJBLHBIX TEXHUYe-
COB, MPUCNIOCOOJIEHHBIX A5 UCIOJIb- CKHX CpeACTB 00y4YeHHsI KOJITeKTUBHOTO U
30BaHUSI HHBAJIUAAMH U JIMIAMH € HHANBHUIYATHBHOTO MOJb30BAHUS
OB3

1 OBC «KoHCyNnbTaHT CTYJEHTa» 03ByYKa KHHUT M YBEIMYCHUE MIpUPTA

SEC «lakby CrenuagbHOe MO6I/IJ‘I§;HO€ MIPUJIOKEHUE - CHHTE-
2 3aTOp PE4H, KOTOPBI BOCIIPON3BOJHUT TEKCTHI

KHUT ¥ MEHIO HABUTAINH

3 9BC «¥Opaiit» BepcHs s cabOBHUISAIIAX

9. MATEPUAJIbBHO-TEXHMYECKOE OBECITEYEHUE, HEOBXOAMMOE JIA OCY-
MECTBJIEHN S OBPA3OBATEJIBHOI'O ITPOLIECCA T10 ANCHUITJIMHE

JI71s1 KOHTaKTHOM M CaMOCTOSITENIbHOM paboThl 00Y4arOIIMUXCS BbIIEICHBI TOMEIEHUs, OCHa-
HIEHHBIE KOMITBIOTEPHOI TEXHUKOH C MOAKIIOUeHHEM K ceTu "MHTepHeT" u obecreueHrneM 10cTymna
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAYy OpraHU3aIliu:

1. JleKIMOHHBIE 3aAHATHSI OTCYTCTBYIOT
2. IlpakTHyeckue 3aHATHA TIPOBOIATCS B ay. 1218:
. 11 paboumx mMecT, 000PyIOBaHHBIX KOMIILFOTEPAMHU:

5 kommbiotepoB: PC Intel Core 15-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gb/DVD-ROM wu mo-
Hutopamu Acer V198 19”.

6 xommnbrotepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM u
monutopamu Benq G900 AD 19”

Bce kommbioTepbl 00bEANHEHBI B JIOKAIFHYIO CETh M OKIIIOYEHBI K ceTH «MHTepHeT».

. KOMIUIEKT 3JIEKTPOHHBIX MPE3CHTAIINI/CIIaii10B;
. HarJSIIHBIE TOCOOMS

. MIPOEKTOP

. makeTsl [10 o011ero Ha3HaAYEeHUS:
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- Windows 7; — Open Office 2.3 (Calc, Draw,

- Visual Studio 2010; Writer, Math)
- Adobe Reader 11; - Adobe Flash Player 10;
- Dr.web.

3. Tekyuuii 1 MPOMeKYTOUHBIH KOHTPOJIb OCYIIIeCTBIsAETCS B aya. 1218:

. 11 pabounx mecT, 000pyIOBAaHHBIX KOMITBIOTEPAMHU:

5 xomnsrotepos: PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-ROM wu mo-
Huropamu Acer V198 19”.

6 kommnbioTepoB: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM u
monutopamu Bengq G900 AD 19”

Bce koMIbroTepbl 00bEAMHEHBI B JIOKATBHYIO CETh M MOIKIIOYEHBI K ceTH «IHTepHET».

. nakethl [10 o0mero Ha3HAYCHHUS:

- Windows 7; - Open Office 2.3 (Calc, Draw,
- Visual Studio 2010; Writer, Math)
- Adobe Reader 11; - Adobe Flash Player 10;

- Dr.web.

4. CamocTosiTe/ibHasi padoTa CTyIeHTOB OCYIlleCTBIIsIeTCs B ayd. 1218:

. 11 pabounx mMect, 000py10BaHHBIX KOMIIBIOTEPAMHU:

5 xomnbiotepos: PC Intel Core i5-2320 CPU 3,4 GHz / 3Gb RAM/HDD 300Gh/DVD-ROM u mo-
Hutopamu Acer V198 19”.

6 xommeioTepos: PC Intel Core 2 CPU E7200 2,54 GHz / 2Gb RAM/HDD 300Gb/DVD-ROM u
monuTopamu Beng G900 AD 19”

Bce kommbroTepbl 00bEIMHEHBI B JIOKAIBHYIO CETh M TIOAKIIIOUYEHBI K ceTH «HTepHEeT».

. nakeTs! [10 oOmiero Ha3HadeHUS:
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— Windows 7;
— Visual Studio 2010;
— Adobe Reader 11;

Open Office 2.3 (Calc, Draw, Writer, Math)
Adobe Flash Player 10;
Dr.web.

Pabouee mecTo npenogaBaTeisd, OCHAICHO KOMIIBIOTEPOM C JOCTYIIOM B HHTepHeT.

10. METOJIMYECKUE PEKOMEHJALIMA OBYYAIOIIMMCSI 10 OCBOEHMIO
JIACLUTUIMHBI

10.1. O0mme MeToAMYECKHE PEKOMEHAAUMH VI 00y4aIOIMXCH 110 OCBOCHUIO TMCIU-
IUIHHBbI, 00pa30BaTe/IbHbIE TEXHOJIOTHH

JlucuumiuHa peanu3yeTcsl IOCPEACTBOM MPOBEIEHUSI KOHTAKTHOM padoThl ¢ 00y4aromiu-
MuUCs (BKJIIOYas MPOBEACHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSITEIBHON pPabOThI
00y4aromuXCcsi U MPOMEKYTOUHOM aTTeCTaI|H.

KonrakTtHas paboTa: aynutopHasi, BHeayAUTOPHASI.

[Tpu npenonaBanun nucuuiuinHbl «KBaHTOBas Kpunrorpadus», UCHOIB3YIOTCS  COBpe-
MEHHbIE 00pa30BaTeNbHbIE TEXHOJIOTUH, MO3BOJIAIONINE MOBBICUTH AKTUBHOCTh CTYJIEHTOB IpU
OCBOEHUHU MaTepHalla Kypca U MpeAoCTaBUTh UM BO3MOXKHOCTH 3((EKTHBHO pealin30BaTh Yachl
CaMOCTOSITENIbHOM pabOThI.

JUIg CTYZAEHTOB CO3/1aH KPATKHIl OMOPHBIN 3JEKTPOHHBIM BapHAHT JIEKIIMOHHOTO MaTepua-
Ja Kypca. DJIeKTpOHHBIM KOHCHEKT Haxoautcs Ha kadeape «PTOC» u MoxeT ObITh MOTy4YeH
CTYJEHTOM B Cllydae IPOIYCKOB 3aHATHH IO yBa)KUTEIbHBIM IIPUUMHAM WJIM BBIHYKIEHHOIO II€-
peBo/ia 3aHATUH B JUCTAHLIMOHHYIO hopMmy.

Ha nexuusix v NpakTUYECKUX 3aHATUAX PEANU3YIOTCS MHTEPAKTUBHBIE TEXHOJIOTUH, NMPU-
BETCTBYIOTCSI BONPOCHI U OOCYXKJIEHUS, HCHOJB3YETCs] JIMYHOCTHO-OPUEHTHUPOBAHHBIA IMOAXO],
TEXHOJIOTUSI pabOThl B MaJbIX TpyIIax, YTO IMO3BOJSET CTYJIEHTaM INPOSBUTH ceOsl, MOJIYYUTh
HABBbIKM CAMOCTOSITEIILHOTO U3yUYEHHs] MaTepHralla, BRIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompockl, BO3HUKIINE IIPU CaMOCTOSATENIbHONW paboTe Hall AOMAIIHUM 3a/1aHUEM, IO-

IpoOHO pazOuparoTcsl Ha MPAKTUYECKUX 3aHATHAX M JeKuusax. [IpoBonsrcs MHIMBUIyalIbHbIE U
IPYIIOBBIE KOHCYJIBTALUU C UCIIOJIB30BAaHUEM, KaK BCTPEU CTYACHTAMHU, TaK U COBPEMEHHBIX MH-
(dbopMaIMOHHBIX TEXHOJOTH: YaT, 3J1eKTpoHHas noyra, Skype, Zoom.
WNunnuupyercs akTUBHOCTh CTY/AEHTOB, MOOLIPSETCS 3afjaHue JIHOOBIX BOIPOCOB IO MaTepuaiy,
MPAKTUKYETCS WHIUBUAYaIbHBIA OTBET HAa BOIMPOCHI CTYAEHTA, PEKOMEHIYIOTCSI METObI yCIIeIl-
HOT'O CaMOCTOSITEJIbHOI'O YCBOEHHsI MaTepHajia B 3aBUCUMOCTH OT YPOBHA €ro 06a30BOM MOJATr0TOB-
KH.

Jlnsi OLleHKM 3HaHUM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIUH
pUMEHsIeTC OaNIbHO-PEHTHUHIOBasl CUCTEMa KOHTPOJIS U OLEHKH YCIIEBAEMOCTH CTYICHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas arrecTanus MpoBoAUTCS B (hopMe 3auéTa ¢ yUeTOM TeKYIlel ycreBaeMo-
CTH.

Pe3ysabrar 00y4eHusi cuutaercs c(pOpMUPOBAHHBIM HA MOBLINIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIEpKaHNE Kypca OCBOSHO MOJHOCTHIO. [IpH yCTHBIX coOeceOBaHUSIX CTYAEHT
MCUEPIIBIBAOIE, [TOCIIEI0BATEIbHO, YETKO U JIOTUYECKH U3JaraeT y4eOHbI MaTrepuani; cBOOOIHO
CIPABJIAETCS C 3aJa4aMM, BOIPOCAMM U JPYTrMMH BHJIaMU 33JaHHN, UCIONb3YET B OTBETE JIOMOJI-
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HUTEIbHBIN Marepuai. Bce nmpexycMmoTpenHble paboueil yueOHOM mporpamMMoi 3aJaHHs BBIIOJI-
HEHBI B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBAHUIMHU, CTYACHT CIIOCOOEH aHAIM3UPOBATH I0-
Jy4EHHbIE PE3YJIbTaThl, IPOSIBIISIET CAMOCTOSATEIILHOCTD IIPU BBINOJIHEHUH 3aJaHUM.

Pe3ysabTar 00yuyeHusi cuuTaercss C(pOpMHUPOBAHHBIM HA NOPOTrOBOM YPOBHE, €CJIU TEO-
peThdecKoe coJiepKaHne Kypca OCBOSHO MOMHOCThIO. IIpu yCTHBIX coOeceIoBaHUAX CTYIEHT IO-
CJIeIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JlaraeT yuyeOHbIN MaTepHall; CIpaBisieTcs ¢ 3aja-
YaMH, BOINPOCAMHU M APYTUMH BHJAMH 33JaHUM, TPEOYIOUIMX NMPUMEHEHUS 3HAHUH; BCE MpELy-
CMOTpEHHbIe paboueil yueOHON IporpaMMoil 3a/laHusi BBIMOJIHEHBI B COOTBETCTBHM C yCTAHOB-
JICHHBIMU TPeOOBaHUSAMH, CTYICHT CIIOCOOEH aHATM3UPOBATh MOIYUYEHHBIC PE3YIbTATHI; MPOSBIIS-
€T CaMOCTOATENIbHOCTD TP BBINOJHEHUHN 3a/1aHUM

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIM CTYAEHT IIPU BBIOJIHEHUN
3aJJaHUuil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOTo marepuala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBIIIOJIHAET 33JaHUs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka-
YEeCTBO BBIMOJIHEHHBIX 33JJaHUIl HE COOTBETCTBYET YCTAaHOBJICHHBIM TPeOOBAHMIM, Kaue€CTBO UX
BBITNIOJTHEHUSI OLIECHEHO YMCJIOM OajuloB HMXKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanueckue yKa3aHus VIl 3aHATHI JJeKIMOHHOIO THUIIA

JIeKIMOHHBIN KypC IPEANnojaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOI'o IJIaHa. B Xo/1e TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BOIIPOCH! B paMKax
Kaxoi Tembl nuctuivHbl (Tabmuna 4) . OGo3HaYarOTCs KIIOUEBbIE aclEKThl TEM, a TaKKe Jie-
JIAIOTCS aKLIEHThI Ha HanboJiee CII0KHbBIE U BaXKHbIE MOJIOXKEHUS U3ydaeMoro Marepuaina. Marepu-
anbl JIGKIUH SBISIOTCS OCHOBOHM JJISi TIOJTOTOBKU OOYYArOMIMXCSA K MPAKTUYECKUM 3aHATHIM U
BBITNIOJTHEHUIO 33JJaHUI CaMOCTOSITENIbHON padOoThl, @ TAKXKE K MEPONPUATUSAM TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTAMU MO TUCLUILINHE.

10.3. Meroauyeckue yKa3aHHusl 10 OCBOEHMIO JUCHHUILUIMHBI HA MPAKTHYECKUX 3aHS-
TUSX

[IpakTudeckue 3aHITUS TPEICTABISIIOT COOON JAETaTN3aUI0 JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, MPOBOJATCS B IENSIX 3aKPEIUICHUS Kypca M OXBATHIBAIOT BCE OCHOBHBIE Pa3JIeIubl.
OcHoBHOU (opMOil MpOBeEHUST MPAKTUYECKUX 3aHITUN SBISETCS 00CykIeHue Hauboyiee Mpo-
OJIEMHBIX U CJIO)KHBIX BOIIPOCOB TIO OTJICIHHBIM TeMaM, PEIICHUE 3a7a4 U BBHITIOJTHCHHE WHIUBU-
JyadbHBIX MPAKTUYECKUX 3a/IaHUN B KOMIIBIOTEPHOM KJjlacce.

[TpakTudeckue 3aHATHS 00yJIarONIHXCsl 00ECIICYHBAIOT:

- MPOBEPKY M YTOUHEHUE 3HAHUH, MOJTYYSHHBIX Ha JICKIIHSIX;

- MOJIYYCHUE YMCHHI U HABBIKOB PEIICHUS 33]1aY,

- TMO/BE/IEHWE HWTOTOB 3aHATUH MO PEUTHHTOBOM CHCTEME, COTJACHO TEXHOJIOTUYECKOM
KapTe TUCITUTUTAHEI.

10.4. MeToanyeckne yKa3aHus 1o CaMOCTOSITeIbHOI padoTe 00y4aromuxcs

CamocrosiTenpHas paboTa obecreurnBaeT MOATOTOBKY OOYYaromerocst K ayIuTOPHBIM 3a-
HATUSM U MEPONPUATHSAM TEKYIIET0 KOHTPOJSI U MPOMEKYTOUYHON aTTECTallUd MO H3ydaeMoun
JUCITUTUIAHE. Pe3yIbTaThl 3TOM MOATOTOBKH MPOSBISIFOTCS B aKTUBHOCTH 00YYarOIIETOCs Ha 3aHs-
TUSX U B KQUECTBE BBIMOJHEHHBIX MPAKTUYECKUX 3aJaHUI U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBITOTHEHUHW 3aaHUMA JJII CAMOCTOSITEILHON PabOThI peKOMEHAYyeTCs MpopadboTka
MaTepuasoB JEKIUH MO KKIOW MPOUICHHON TeMe, a TaKkKe W3YYeHHE PEKOMEHIyeMOW JThTepa-
TypBI, IpeJICTaBIeHHON B Pa3zerne 6.

B mpouiecce camocTosTeNnbHON pabOTHI MPU U3YYEHUU JUCIMILTUHBI CTYJEHTHI MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CHCIHAIM3UPOBAHHBIX AYJAUTOPHIX JUISI CAMOCTOSTEIBLHOM pPabOTHI
(ykazano B Tabmuue 11). B ayauropusx UMeeTCsl JIOCTYN dYepe3 WHGOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHOM HH(OPMALMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekTporHoi 6ubnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIE pacrojaraiTcs yuyeOHble U yueOHO-METOIUYECKHE MaTepHalibl, KOTOPble MOTYT OBITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOSATEIHHOU PaOOTHI IPU U3YUYCHUU AUCIUILTHHBL.
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Pa3BepHyTBIE METOAMYECKHE YKa3aHUS MO BCEM BUIAM pabOThI CTYIEHTAa HAXOMATCS Ha
kadeape «OTOC.

11. OUEHOYHBLIE CPEJCTBA JIX1 KOHTPOJISI OCBOEHMA JUCLHUITIJIMHDBI

TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIH MHbIEC MaTepHaJIbl, HCOﬁXOIlI/IMLIe AJIA OICHKH
3HaHHi7[, yMeHHﬁ, HABbIKOB U (I/IJ'II/I) OIIBITA B X01€ TEKYHIECI'0 KOHTPOJIA YCIIEBAEMOCTH

JlJig Tekyliero KOHTPOJs 3HaHUN CTYIACHTOB IO JUCUUIUIMHE MPOBOJUTCS KOMILJIEKCHAsI
OLIEHKA 3HAHMII, BKJIIOYAIOIIas
— ompoc (KOJJIOKBUYM) IO TeMe MPaKTUYECKOTO 3aHATHUS;
—  3alIMTa OTYETOB 10 BBHINOJIHEHHBIM UHIUBUIYaIbHBIM MIPAKTUUYECKUM 3a/1aHUSIM;
— TPOBEpPKa BBHIMOJIHEHHUS TOMAIIHUX 3a/IaHHM.

CDopMa IMPOBCACHU HpOMe)KYTOQHOIZ aTTecTalMy MO JUCIUIIINHE: YK3aMEH B 7 CEMECTPC.

11.1. TunoBble BONPOCHI Il IPOMEKYTOUHOI aTTeCTAlMU
11.1.1. KoHTpoOJILHBIE BONPOCHI [IJIsI 3a4eTa

Tperuii cemectp:

1) VA3BUMOCTH BOJIOKOHHO-ONITUYCCKHUX JINHHUI CBS3H;
2) IIpuHIMITEI KBAHTOBOTO IU(PPOBAHUS CUTHAIA;

3) IlpakTudeckue cxeMbl pealin3aliy KBAaHTOBO# Kpunrorpaduu ¢ nomouisto BOJIC;
4) MaremMaTH4YeCKOe OIMCAHNUE KBAHTOBBIX COCTOSIHUIA;
5) IIporokon BB&4;
6) [IpenMeTHO-OPHEHTUPOBAHHBII S3bIK QH#;
11.1.2. KoHTpoJibHBIE 3a/1aHUS UIS 324eTa

1. Cosnanue npoekra B cpere Visual Studio — maker Quantum Development Kit ¢ kBanTo-
BbIM CUMYJISITOPOM si3bIKa Q#.
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YTBEPXIAIO:

Hupektop uncruryra UAuTd
M.A. Jleruanos

“ 2023 .

Jlucer aKTya/m3anuuun paﬁoqeﬁ nmporpaMmbl TUCIUIIJINHBI
®T/I.2 KBanroBasi Kpunrorpadusi s M0oArOTOBKA MarucTpoOB
Hampasnenue noarorosku: 11.04.02 NHpokoMMyHUKAITMOHHBIE TEXHOJIOTUU U CH-
CTEMBI CBSI3U
HampaBnenHocTh: KBaHTOBBIE TEXHOJIOTUU B WH(OOKOMMYHHUKAIIHSIX
dopma 00ydeHUs: OUHAs
['on Havana moarotoBku: 2023

Kypc 2

Cemectp 3

a) B paGouyto nmporpamMmmy He BHOCSTCS M3MeHeHUs. [IporpamMmma akTyanu3upoBaHa IS
20 r. Hayana noJAroTOBKH.

0) B pabouyro mporpammy BHOCSTCSA CIEAyIOIIME W3MEHEHHs (yKa3aTh Ha KakOW TOJ
Hayaja MmoJIrOTOBKH):

1) ;

3)
Pazpaboruuk (n): ManaxoB B.A., 1.T.H., TOIIEHT
«_» 202 r.
PaGouas nporpamma nepecMoTpeHa 1 0Jj00peHa Ha 3acefanuu kadeapsr OTOC
poTOKOJI Ne OT «__ » 202 1.

3aBenyromnuit kKageapou

JIMer akTyanu3auum NPUHSIT HA XpaHeHHUe:

3aBenyromuii Beimyckaromieit kapenpoit @TOC « » 202 r.

Meronnueckuit otnen YMY: « » 202 r.
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