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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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Iporpammy muctmruiHbl pazpadorain(a)(n): Kamayer A.A. ; KaraueB Asekcelt AekceeBud

1. IlepeyeHb MIAHNPYEMBIX Pe3YJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEMbIMUI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-2 CriocoOeH CBOOOIHO BIAJIETh pa3ieaMu (pu3nKku, HEOOXOAUMBIMY ISl PeIeHH S
HayYHO-UCCIIEJOBATENILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATEIbHOCTH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIE Pa3/esibl KBAHTOBOW MEXaHUKH M KBAHTOBOK Teopry MH(OPMAIWH, (PU3NYECKHE OCHOBBI KBAHTOBBIX TEXHOJIOTUH
JloKeH yMeTh:

HPUMEHSITh Pe3yJIbTaThl HAYYHBIX MCCJIEOBAHHIA, TOTyYSHHbIE B 00JIACTH KBAHTOBOM MEXaHUKH U KBAHTOBOM
UH(POPMATUKH, TIPH TIOCTAHOBKE 32/1a4 B 00JIACTH KBAHTOBBIX TEXHOJIOTHIA

JloJoKeH BIIafieTh:

HaBbIKaMHM IIOCTAHOBKH 3aJa4 B 00J1aCTH KBAHTOBBIX TEXHOJIOTHH

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

CHCTEMHOTO Hay4YHOT'0 aHaJM3a NpoeCCHOHATIBHBIX MTPOOJIEM Pa3INYHOrO YPOBHS CIOKHOCTH

2. MecTto nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJIoueHa B paszaen "b1.B.0S ducuumiunsl (Moaysm)" OCHOBHOW MpodecCHOHAIBHON
obpazosarenbHOl nporpammsl 03.04.02 "®usuka (Teopernueckas pusmka n MoJeIMpoBaHe (PU3MUECKUX TPOIIECCOB)" U
orHocurcs k yactu OITOIT BO, ¢hopmupyemoi yqacTHUKaM# 00pa30BaTeIbHbIX OTHOIICHHUH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCTBAa YacoB, BbIJeJeHHBIX HA

KOHTAKTHYIO padoTy 00y4yanIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy o0ydamuxcst

OO01ast TpPyJOeMKOCTh AUCHUILINHBI COCTABIIsIET 2 3a4eTHbIX (bie) equHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 25 yaca(oB), B TOM Y¥HCJIe JIEKIUK - 12 yaca(oB), mpakTH4YecKue 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 47 daca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).

(I)opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 3a4€T BO 2 ceMeCTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB 1 BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHON PA0OThI O JUCHHUILIHHE (MO/IYJIIO)

Bujabl 1 yachbl KOHTAKTHO# PadoThI,

Camo-
HX TPYJA0E€MKOCTh (B 4acax) CTOS-
N Paszennl iucounumne: / Ce- Ulexkuun, Texmun{IIpakTu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue ([TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | opme | OoTa

1 Tema 1. OcHOBHbIE TOHATHSI KBAHTOBOU TEOPUU

2 2 0 2 0 0 0 12
rHpopmanuu
2. |Tema 2. KBaHTOBbIE BBIYMCIIEHUS 2 6 0 6 0 0 0 12
DSAEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 3. OcHOBHbIE HallpaBJIEHUS

2 4 0 4 0 0 0 23
SKCIEPHMEHTAJIbHBIX Pa3paboTOK

l1Toro 12 0 12 0 0 0 47

4.2 Cogep:kanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. OcHOBHbBIE NOHATHS KBAHTOBOI TeOpuu MH(p opmManuu

Ky6ursl. I'eomeTprueckoe npeacTaBieHre coCTOSIHUS Kyouta. YncTele ¥ CMelaHHbIe COCTOsTHUS KyouTa. [lepermyranHble
cocTostHUA ABYX KyouTos. Paznoxenue [lImunra. Kpurepunii cenepabensnoctr. Mepbl HH(OpMaliy 1 epenyTaHHOCTH.
SHTponus 1 MHpOpMaLKs. IBOJIONKUS OTKPHITON KBAaHTOBOH crcTeMbl. JuHaMuueckoe otodpaxenue. [Ipencraienne Kpayca.
KsanroBele kananbl. Kantoseie u3mepenus. [Ipoexuonnsie 1 POVM-u3mepenus.

Tema 2. KBaHTOBbIE BLIYHCJIEHHUS

OmHOKYOUTOBBIE U IBYXKYOUTOBBIE BEeHTWH. [IpencraBiieHre Mpon3BOIIBHOIO MHOTOKYOUTOBOTO BEHTHIIS Yepe3 OJIHO- U
JBYXKYOUTOBBIE. Y HUBEpCabHbIC HAOOPH KBAHTOBHIX BeHTHIEH. CeTeBasi MOJIe)Thb KBAHTOBBIX BBIUHCIICHUT.
OnHoHarnpaBJieHHblE KBAaHTOBbIE BhIuKCIIeHUs. KiactepHblie cocTostHusl. KOHIeNust TOMOJOrMuecKX KBAaHTOBBIX BEIYMCIEHUM.
Kunaccot cnoxnocti. OCHOBHBIE KBAHTOBbIE aIrOpUTMBL. 3aaava doiva u Hoﬁqa-ﬁomn. INowck B HEYMOPSIOUEHHOM Oa3e
JAHHBIX U aITOpuT™ ['poBepa. AJTOpUTM KBAaHTOBOTO mpeodpa3oBanus Pyphbe U HaxoxAeHue eproaa ¢pyHkum. [Ipobiema
(paxTopuzarmu Gonmpmwx yrcen u anroputm [lopa. YcroiunBeie kK c60sM BRIUUCIICHUS W TOPOTOBasi TeopeMa.
MopnenupoBaHue KBaHTOBBIX CUCTEM.

Tema 3. OcHOBHbIE HATIPABJIEHHUSI SKCIEPUMEHTANBHBIX Pa3padoToK

yCJ’[OBI/IH, HeO6XO,HI/IMI)Ie JJI BBIIIOJIHEHU A KBAHTOBBIX BBIYUCJIEHUI. 06301) OCHOBHBIX HaHpaBJ’[eHI/Iﬁ pa3pa60TOK. KsanroBrie
BBIYUCJICHUSA Ha ANCPHLIX CIIMHAX, KBAHTOBBIC BLIYUCJICHUS Ha HeﬁTpaJ’[beIX aToMax, CBEPXIPOBOJAHUKOBLIEC KOMIILIOTEPHI,
q)OTOHHBIC HUHTETpaJIbHbIE CXEMbI U JIMHEWHBIE ONTHYECKNE KBAaHTOBBIE BHIYMCIICHMSI. HepCHeKTI/IBHHe MaTtepuaibl 114
peam3aliiii KBaHTOBBIX BBIYUCJICHUI.

5. IlepedyeHb y4eOHO-METOAYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOMIXCs MO
JUCHUIINHE (MOLYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenbHast paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYalomMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00YUYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPABOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aHMsI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3alys CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMAaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATE/ILHBIMK PECYPCaMHU, BKIIOYASL:

Iopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTe/IbHBIM IIPOIrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont ®eneparu Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBeICHII "

VYcraB (heepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICIIIETO
npodeccronanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) enepaibHblil yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
Jlektu David Deutsch - http://www.quiprocone.org/Protected/DD_lectures.htm

Jlextmu John Preskill - http://theory.caltech.edu/~preskill/ph219/ph219_2021-22.html
Jlexumu Scott Aaronson - https://www.scottaaronson.com/blog/?p=3943

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJIIO0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

APpXMB IIPENPUHTOB 10 KBAHTOBOM (pu3uke - https://arxiv.org/archive/quant-ph
HoBoctu B 06s1acTit pa3paboTOK KBaHTOBBIX KOMIIBIOTEPOB - https://quantumcomputingreport.com/news/
OTKpBITHIA TOPTaJI IO KBAHTOBHIM KOMITbIoTepaM - http://www.quantiki.org/

9. MeToauuecKHe YKa3aHUA A 00yUaIOMMXCA 10 0CBOESHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

JIEKLIAN - U3YYUTb MPE3EHTAIMIO (BBITOJHUTH TPOMEKYTOUHBIE BBIKJIAJKU U YIPAKHEHUs, C(POPMYJIMPOBAaHHbBIE B X0
JICKIIVH )

- U3YYHUTD JIUTEPATypy (HAUTH COOTBETCTBYIOIIME Pa3/eibl B INTEPATYPHBIX HCTOYHUKAX, U3YIUTh IPUMEPHI
pelueHus 3aaa4);

- U3YYUTh UCTOYHUKY B MHTEpHETE (HalTU MH(POPMALIHIO 10 TeMe JIEKLIMI B MHTEPHET-Pecypcax).

MPaKTHYECKUE | - U3yUMTh MaTepHabl JIEKINI, COOTBETCTBYIOIINE PEIIAeMbIM 33/1a4aM;
3aHATUSA - BBITIOJIHUTD TIPOMEKYTOUYHBIE BHIKJIAJIKM U YIIPaXHEHUs, ChOPMYJIMPOBAHHBIE B XOJ€ JIEKIHH;
- U3YYNTD JIUTEPATYpy (HANTH COOTBETCTBYIOIME Pa3/iesibl B IMTEPATYPHBIX HCTOUHNKAX);
- MOATOTOBUTB OTBETHI HA TTOCTABJIEHHBIE BOIIPOCHI, PEIINTh NPEUIOKEHHBIE 33/1a9H U TPOaHAIM3UPOBATh
TIOJTyYeHHbIE PE3YJIbTaTHI.

CaMoCTOsI- - U3YYUTb JIEKIIUM B UHTEPHET-pecypcax;
TeJIbHas padoTa | - BBHIIOJHUTH PabOTy C Pa3IMYHBIMU HCTOYHUKAMU WH(POPMALMK: U3yYUTh OCHOBHYIO Y HOTIOJHUTEIBHYIO
JIMTEpaTypy, OCYIIECTBUTh MOMCK MH(OPMALINK B CIOBAPSIX, CIIPABOYHUKAX U B VIHTEpHET-UCTOYHHUKAX.

- pelnTh 3a0a4H, TpeOyIoIe TPOBEICHNs] YUCICHHBIX PACYETOB WM MTOMCKa HE0OX0qUMOi MH(pOpMAaLiH B
Pa3JIMYHBIX UCTOUYHUKAX;
- JOTIOJIHUTh MaTepUaJIbl JIEKLIUH, UCTIOJIb3Ysl pa3IMYHble MCTOYHUKY MH(pOpMAaLIUH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4er - U3YYUTD TPE3EHTAIHIO (BBITOJHUTH TPOMEKYTOUHBIE BBIKJIAJKU U YIIPAKHEHUsI, CPOPMYJIMPOBAHHbIC B XOJIE
JIEKIIHI )

- U3YYUTD JIUTEPATypy (HAUTH COOTBETCTBYIOIIUE Pa3/Ieiibl B INTEPATYPHBIX HCTOYHUKAX, H3YIUTh IPUMEPHI
peleHus 3aaaq);

- MIOJITOTOBUTH OTBET Ha MOCTABJICHHBIIA BOIIPOC, PEIIUTh MPe/IOKEHHBIE 3aJaUl U IPOAHATIM3UPOBATh
TIOJTyYeHHbIC PEe3yJIbTaThL.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrPaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu Npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTIM 00yUYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 0e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIyXa MOJTy4Yald MH(MOPMALMIO BU3YAIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaIbHO;

- IPUMEHEHHe TPOrPaMMHBIX CPE/ICTB, 00eCIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBBIKOB M YMEHHH, (DOPMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCIIe BUPTYAJIbHBIX JJAOOPaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Nepefaun MHGOPMALMY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboOTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI I OpraHu3aliun (pOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoNIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm rpome:xyTOUHOI aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENIBHOCTY BBICTYIUIEHUsI 00YYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM ruianoM no Harpasienuio 03.04.02 "dusuka”
U Maructepckoil mporpamme "Teoperudeckas pu3rka ¥ MOJEIUPOBAHUE (PU3MUECKUX MTPOIIECCOB".
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Kpanuukanus BHITyCKHUKA: MarkcTp
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SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. punmnko, B. K. ®dusnueckne ocHOBBI KBaHTOBBIX BhIUMCIeHMH. JrHaMuKa Kyoura : MoHorpacus / B. K. ITpwminko, U. U.
Kogasenko. - Cankr-Iletrep6ypr : Jlans, 2022. - 216 c. - ISBN 978-5-8114-3383-4. - Tekcr : aneKTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/205985 (nata o6pamenus: 15.12.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Bermuckuit, A. B. KBaHTOBBIE M3MepeHus : ydeOHoe nocobue / A. B. Benunckuid. - 5-e u3n. (3:1.). - Mocksa : Jlabopatopust
3HaHu#, 2024. - 185 c. - ISBN 978-5-93208-720-6. - TekcT : 9eKTpoHHBI# // JIaHb : 91eKTPOHHO-OMOIMOTEYHAsl CUCTEMA. -
URL: https://e.lanbook.com/book/417983 (mata o6parmenus: 15.12.2024). - Pexxum goctyna: 11l aBTOPH3. TOJTb30BaTENICH.

3. Kono6os, M. 1. KBanrtoBoe nzobpaskenue: moHorpacpust / M. 1. Kono6os ; mon penakuuein M. U. Kono6osa ; nepeBof ¢
anrmuiickoro T. 10. Tony6eBoit, A. C. Yupkuna. - Mocksa : PUBMATIIUT, 2009. - 524 c. - Tekcr : anexTpoHHSIH // JlaHb :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/48273 (nara o6pamenus: 15.12.2024). - Pexum
JOCTyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

4. ArtnecnuH, C. C. OCHOBBI CIMHTPOHUKY : yueOHoe rocodue / C. C. ArutecHuH. - 2-e uzg. ucnp. - Cankr-IletepOypr : Jlans,
2022. - 288 c. - ISBN 978-5-8114-1060-6. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/210443 (nata obpamenus: 15.12.2024). - PexxuM octyna: JUist aBTOPH3. TOJIb30BaTEIEH.

JlonoJHATEILHAS JUTEpPATypa:

1. Xpennukos, A. 10. Beenienue B kBaHTOBYIO Teopuio nHpopmarmy : yueOHuk / A. 10. Xpennukos. - Mocksa : PUSMATIINUT,
2008. - 284 c. - ISBN 978-5-9221-0951-2. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOIMOTeuHas cuctema. - URL:
https://e.lanbook.com/book/2176 (nata o6pamenus: 15.12.2024). - Pexxum gocTyna: s aBTOPH3. TOJTb30BaTEIeH.

2. Camapues, B. B. KoppenipoBaHHble (hOTOHBI ¥ UX IPHMEHeHHe : yueOHoe nocodue / B. B. Camapues. - Mocksa :
OU3MATIINT, 2014. - 168 c. - ISBN 978-5-9221-1511-7. - Tekcr : 31eKTpoHHBIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/59661 (nata oOparuenus:: 15.12.2024). - Pesxkum noctyna: 1jisi aBTOpU3.
TOJIb30BaTeIeH.

3. [TanoB, M. ®. Pusnueckre ocHOBBI (POTOHUKM : yueOHOe nocodue / M. ®. [Tanos, A. B. ConoMoHOB. - 2-e u3[., ucrp. -
Cankr-IlerepOypr : Jlanp, 2022. - 564 c. - ISBN 978-5-8114-2319-4. - Tekcr : anexTpoHHbIH // JlaHb :
3NIeKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/212564 (nata o6pamenus: 15.12.2024). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. T'oponeukuii, M. JI. OnTuueckne MIUKpPOPE30HATOPHI C TMTAaHTCKON A0OpOTHOCTHIO : MoHOTpadus / M. JI. I'opopenkuii. -
Mocksa : PU3MATIIUT, 2011. - 416 c. - ISBN 978-5-9221-1283-3. - Tekcr : anekTpoHHsIi // JlaHs :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/2733 (nara obpamenusi: 15.12.2024). - Pexxum
JOCTYyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.
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OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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