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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

Mporpammy oucumnnuHbl paspaboTan(a)(m): LOUEHT, K.H. (aoueHT) Bacunbes A.B. (kadbeapa cucteMHoro aHanmaa u
WHOPOPMALMOHHbBIX TEXHONOMNIA, OTAENeHNe OyHOaMeHTanbHOW MHADOPMATUKN Y MIHADOPMALMOHHbIX TEXHONOMMIA),
Alexander.Vasiliev@kpfu.ru ; goueHT, K.H. (foueHT) MaliHyTanHoBa A.®. (kadhenpa TeopeTnyeckolr KnbepHeTrku,
oTheneHne pyHoameHTanbHow MHpopMaTk U MHAPOPMAaLLMOHHbIX TexHonoruiA), Aida.Gainutdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN

OriK-1 CnocobeH HaxoanTb, OOPMYIMPOBATh U pelaTtb akTyanbHble Npodnembl
NpuKnagHoi MateMaTukm, oyHOaMeHTanbHOW MHZOPMATMKU N MHCDOPMALIMOHHbIX
TeXHONOorumn

Orik-3 CnocobeH NpoBoaMTbL aHanM3 MaTemMaTu4eckmx Momenei, cosnaeaTb
MHHOBALIMOHHbIE METOAbI PEWEHNS MPUKNaAHbIX 3a4a4 NPod)ecCnoHanbHom
nesTeNbHOCTM B 06nacT MHOOPMATHKN 1 MATEMATNYECKOr0 MOAENNPOBAHMS

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- UCTOPUIO 3apoXOeHnsA KBaHTOBOM MHOPOPMATUKM N COCTOSAHME Pa3BUTUSA laHHoW obnacTu MH(popMaTUKM Ha
CErof4HSWHNA OeHb, OCHOBHbIE 3aKOHbl KBAHTOBbIX BbIHMCNEHWIA, onpeneneHnsa pasinyHbliX KBaHTOBbIX Mozenemn
BblYMCNEHUI (MaLIJI/IH Tb}OpI/IHFa, aBTOMaTOB, CXeM U3 PYHKLNOHANbHbIX SJ'IeMeHTOB);

- Kaknm obpa3zom npounseoamnTcsl obpaboTka BXOAHBIX C/IOB 1 Pacrno3HaBaHue S3bIKOB B KBAHTOBbIX MOLENSIX
BbIYNCNEHWUIA;

JonxeH ymeTb:

- OpI/IeHTI/IpOBaTbCFI B o6nacw| KBAHTOBbIX BbIHMCHeHMVI, N B TOM, rae n Kakmm o6pa30M I'IpI/IMeHFHOTCSI 3HaHWS U3 aTON
obnactu,

- B @nropuTMax KBaHTOBbIX BbIMUCNEHWA, LEMOHCTPUPYIOWMX 3EKTUBHOCTL KBAHTOBBIX BbIYUCAUTENER MO
CPaBHEHWIO C KNACCUYECKMMU, OB BACHATD C MAaTEMATUYECKOW TOYKM 3PEHUS TaKUe SBNEHUS KBAHTOBOW MEXaHWKU, Kak
TenenopTaums, 3arnyTaHHOCTb COCTOSIHWI, KBAHTOBas nepefada Koaa, KBaHTOBbIM napanienunsm, u T.4.

JlonxeH BnaneTb:

- OCHOBHbIMW MOHSITUSIMU KBAHTOBOM MHOPOPMATUKM, TAKMMM, Kak NOHATME KybuTa, npeobpasoBaHunii 1 n3aMepeHus
KBAHTOBOW CUCTEMBI;

- NpuemMamu 1 MetTogamm NocTPoeHNs 3PPPEKTUBHBIX KBAHTOBbIX mMoaenen.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:
NMPUMEHSATb NONy4YeHHbIe 3HAHNS B CBOEM NPOdDeCcCnoHanbHOM AeaTeNbHOCTH

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

[aHHas oucumnnuHa (Moaynb) BkAtodeHa B pasgen "61.0.01 OucumnnnHel (Mooynn)" 0CHOBHOM NpodbeccuoHansHom
obpaszoBatenbHoii nporpammel 02.04.02 "dyHaameHTanbHas MHGOPMaTKa U MHCPOPMaLMOHHbIe TexHonorun (MawmHHoe
0by4eHune 1 KOMMbIOTEPHOE 3pEHUNE)" 1 OTHOCUTCS K 0053aTENbHBIM ANCLUMIMHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTtakTHasi paboTa - 36 yaca(os), B TOM 4Yucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOSb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas pabota - 126 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 1 cemMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 Yyacbl KOHTaKTHOM paboTbl, Camo-

UX TPYOOEMKOCTb (B Yyacax) cTosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumn|MpakTu-MpakTtu-yla6opa-Jla6opa- Tenb-
monynsi MEeCTP| Bcero | B /. | YeCKMe [4yecKue [TOpHble |TOpHble| Has
c¢opme [3aHsATUSA, B an. [paboTbl,| B an. pa-

Bcero |chopme| Bcero |cbopme | 6oTa
1. |Tema 1. BeeneHune 1 1 0 0 0 0 0 8
o Tema 2. OCHOBbI KBAHTOBbIX BbIYNCNEHWI 1 6 0 4 0 0 0 o5
3. [Tema 3. KBaHTOBbIE aNropUTMBI 1 4 0 2 0 0 0 29
4. |Tema 4. KaHTOBas kpunTorpadus 1 4 0 2 0 0 0 25
5 Tema 5. KBaHTOBOE NporpamMMupoBaHmne 1 3 0 10 0 0 0 39
Toro 18 0 18 0 0 0 126

4.2 ComepxaHue auCUUMIUHBI (MOBYNS)
Tema 1. BBegeHue

Beenenne. OcHOBHbIE pa3nenbl kKypca. IcTopns BO3HMKHOBEHWS KBAHTOBBIX BbIYMCNEHWIA, NEPBAS U BTOPas KBAHTOBbIE
pesontoumn. CoBpeMeHHOe COCTOSIHUE B faHHOM obnacTu B Poccun 1 B MMpe, NPOEKTbl pa3BUTMS KBAHTOBbIX
TexHONormi. BoamMoxHble onanyeckne 0CHOBbI MOCTPOEHMS KBAHTOBOIO KoMnbloTepa. Cdhepbl MPUMEHEHNSI KBAHTOBBIX
BbIYUCNEHNA.

Tema 2. OCHOBbI KBAHTOBbIX BbIYMC/IEHUNA

MoHsATue kBaHTOBOro 6uta. OCHOBHLIE CBOMCTBA. KBAHTOBLIN pernctp. MNpocTpaHcTBo
COCTOSIHWIA permcTpa KBaHTOBbIX 6TOB B CPaBHEHUW C MPOCTPAHCTBOM COCTOSIHUIA pernctpa
Knaccuyeckumx 6utoB. Pasnmune [ekapToBOro U TEH30PHOro nponsseneHus. KBaHToOBbINA
napannenmam.

OcHOBHbIE nocTynartbl KBaHTOBOI MexaHukn. OCHOBHble MaTeMaTU4eCKNe NOHATUS, MCnonb3yeMble B TEOPUN KBAHTOBbIX
BblumcneHuin. KeaHtoeast cuctema. CocTosiHMe KBAHTOBOW CUCTEMbl. ODBONOLNS KBAHTOBOW CMCTEMbl. KBAHTOBOE
n3amepeHume. TeopeMa O HEBO3MOXHOCTW KNOHNPOBAHUA.

JlBa pa3nuyHbIx onpeaeneHns 3anyTaHHbIX KBAHTOBbIX COCTOSHWIA, npuMepbl. EPR-
napapokc. Micnonb3oBaHve adpdpekTa 3anyTaHHOCTM B KBAHTOBbIX BbIUCNEHMSIX.
KBaHTOBbIE reiThl. VIx cpaBHeHuWe ¢ knaccudeckumn reintamm. OnpegeneHme OCHOBHbIX
OOHO- U ABYXKYOUTHBIX refiTOB. YHMBEpPCaNbHbIE KBAHTOBLIE FEMThI.

MaccuBbl KBaHTOBbIX reritoB. OnpeneneHne KBaHToBOW cxeMbl. OTANYNS KBAHTOBbIX U
Knaccmyeckmx cxeMm. KBaHTOBbIV napannenmam.

AnroputMmbl, CyWeCcTBEHHbIM 06Pa30M MCMONb3yoWMe 3anyTaHHble COCTOsSHUSA. [TnoTHoe
KBAHTOBOE KoamposaHue. Tenenopraums.

Tema 3. KBaHTOBbIE anropuTMbI

MepBble KBAHTOBbLIE aNrOPUTMBbI, IEMOHCTPMPYIOLWMNE NPEBOCXOACTBO KBAHTOBbLIX
BbIYMCNEHUI Nepeq knaccnyeckmmu. MNMpocTewmne KBaHTOBbIE anroputMbl: anropntm Lonya,
anroputm Hoiva-Ixo3ca, anroputm bepHwTtenHa-BasupaHu.

AnropuTm CariMOHa HaxoXaeHus nepnoaa Nepnoamnyeckon yHKLMM No MOaynio 2.
CpaBHeHune ¢ Knaccm4eckmm anroputMom.

KBaHTOBOE NpeobpasoBaHne Pypbe. CpaBHEHME KBAHTOBOMO U KIACCMYECKOro
npeobpasoBaHus Pypbe. CRoXHOCTb KBAHTOBOrO NpeobpasosaHuns dypoe.

3anava dakTopmsaumm 4ncna. lNMpumeHeHne 3anadm pakropusauum yucna. Knaccuyeckui
anroput™. CNoXHOCTb 3aa4m hakTopusaumm B Knaccm4yeckom cnyyae. KBaHTOBbIV anroputm
Lopa. AHannM3 KBaHTOBOro anropmnTMa pakTopmaaunu.

AnropuTm ["poBepa ons peleHns nomcka B HeCTPYKTYPUPOBAHHOM MHOXECTBE.

ANropuTM HaXOXAEHNS PEWEHNS CUCTEMbI IMHEVHBIX YPABHEHWIA.
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

Tewma 4. KBaHTOBasi Kpuntorpacus

KBaHTOBas kpuntorpachus, npUMeHeHWe B KBAHTOBbIX KOMMYHMKaLusx. OnucaHne NpoTokona, OCHOBAHHOO Ha
MCMOMb30BaHNM KBAHTOBOIO KaHana Ans nepenayn CEKPETHOro Koya B Kpuntorpadoun. MNprMeHeHne pesynbTaTos O
HEBO3MOXHOCTM KNIOHMPOBAHMS U LOCTOBEPHOrO pacno3HaBaHWs HEOPTOrOHaNbHbLIX COCTOSHWA. BoamylueHns B
COCTOSIHWW NPV NOACAYLWNBAHNW.

OCHOBbI KBaHTOBOIO MHTEpPHeTa. CI'IyTHI/IKOBaFI KBaHTOBaga Kpuntorpadgus.

KBaHTOBble 0AHOCTOPOHHME CPYHKLIUW, X CBOWCTBA U OT/INYMSI OT KACCUYECKNX.
KBaHTOBOE XeWnpoBaHue, ero CBOMCTBA, CPABHEHWE C KNACCUYECKMM.
MpoTOKON KBAHTOBOW LIMCPPOBOWA NMOAMMUCH.

BbluncnutensHble MOenu, OCHoBaHHbIe Ha TenenopTtaumn. Mogenb cnenbix KBAHTOBbIX BbYUCIEHWIA.
Tema 5. KBaHTOBOE NporpaMmmupoBaHue

lMapaaurma KBaHTOBOro NPOrpamMMmMpPoOBaHMs N BO3MOXHOCTK cylecTBytowmnx NISQ-apxmTtektyp. Mooenn KBaHTOBOrO
nporpammupoBaHus ot IBM, Microsoft, Rigetti, DWave.

MNpuMeHeHne BbICOKOYPOBHEBbIX KBAHTOBbLIX MNATOOPM ANS peweHns NpruknaaHbiX 3a4ay.
KBaHTOBbIN anropuTM peleHns 3aaadm BeinonHMMocT u SAT-consepsl.

KeaHToBbIN anropuTm Proof-of-Work ons pacnpeneneHHbix peecTpos.

KBaHTOBbIE anropuTMbl ANs MALWHHOMO 0By4eHus.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOAITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTositenbHas pabota obyyaowmxcs BoIMNOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, HAy4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BINONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAVHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroLWmXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepCTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 roga Ne245)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUHbIX cpencTts no gpucuvmninHe (MOAyHlO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM Pe3ynbTatam 06y4eHus No LUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLMNINHBI (MOAYNS)
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

NHTepHeT-noptan obpasosatenbHbIx pecypcos no UT - http://www.intuit.ru/

VHTepHeT-nopTan ¢ Hay4HbIMM pecypcamm nNo Matematmyeckum Haykam - http://www.mathnet.ru/
HayuHas anekTpoHHas 6ubnuoteka - https:/elibrary.ru/defaultx.asp

Hay4Hast anektpoHHas 6ubnuoteka KnbeplleHnHka - https://cyberleninka.ru/

LUundbpoBsoli obpazosatenbHbllii pecypc "BBefeHue B kBaHTOBbIE BbluucneHus", MI'Y um. M.B.JTomoHocoBa -
https://openedu.ru/course/msu/QUANTUMCOMPUTING/

9. MeTognueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaumum

nekumu Bo Bpems nekunii CTyAeHTbI [OMXHbI COCPELOTOUMTb BHMMAHUE Ha €€ copepxaHun. OCHOBHbIE
MONOXEHWS NEKLMM, BaXHbIE ONPELENeHNs N TEOPETUYECKME NONOXEHNS1 HEOBXOOUMO 3annCbiBaTh.
KoHcnekTupoBaHve npennaraemoro npenonasarenem Matepuana BolpabatbiBaeT y CTyOEHTOB
HaBbIKM CaMOCTOSATENBHOrO 0THOpPa 1 aHanM3a HeobxoaMMoN Ans HUX UHCPOPMaLMK, yMeHne 6onee
CXaTo 1 YeTKO 3anucblBaTb ycnbllwaHHoe. KOHCNEKT nekuuii cnefyeT UCnonb3oBaTth Kak 6a3oBblit
CnpaBoYHbI MaTepran, coaepXxaluii MpUMepbl NPUMEHEHNS Pa3NNYHbIX NOAX0A0B K OpraHM3aumum
KBaHTOBbIX Bbl4MCNEHWIA. Jlekumu TpebytoTcsl He CTONBbKO Paau 3anoMUHaHNS TEOPETUYECKMX
KOHLLENUWIA, CKOMbKO 451 CMOCOBCTBOBAHUS MOHUMAHWIO BHYTPEHHER NOMMKU NMPUMEHSIEMBIX
ANropUTMUYECKMX NPUEMOB.

npakTn4yeckmne Ay,D,I/ITOprIe npakTuyeckme 3aHATUSA NpoBOaATCS B popme na60paTopr|x pa60T, Ha KOTOPbIX

3aHATNA CTyAEeHTbl OOIXXHbI pewaTtb pa3/indHble 3anayn no pa3pa60TKe KBaHTOBbIX a/IrOPUTMOB. HeKOTOpre
3a0aHns BbINONHAKTCA COBMECTHO prl'll'lOVI BMeCTe C npenogasartenem, HeKoTopble 3a4aHnA
Tpe6y+0T CaMOCTOATENBHOrO BbINOMHEHUS. HaCTUYHO na60paTopr|e 3aHATMA NPOBOAATCA B (popmMe
nHonemnaoyanbHbIX KOHC)/J'II:T&LI,I/IVI C npenogaesaTtenem Ha npeamMeT pas3peleHns Tex Bonpocos 1
|'|p06ﬂeM, KOTOpPble BO3HUKAKOT ¥y CTYAEHTOB.

camocTosi- | MisydeHune kypca npegoycMaTpuBaeT CUCTEMATUYECKYIO CAaMOCTOSITENbHYIO paboTy CTYOEHTOB Hag,

TenbHas LOMONHUTENbHBIMU MaTeprianamu; pasBuTE HaBbIKOB CAMOKOHTPONS!, CMOCOOCTBYOLLMX

pabota MHTEHcMdpuKaumm y4ebHoro npouecca. MayyeHre nekumMoHHoro Matepmana no KOHCNeKTy nekuui
LOMXHO COMPOBOXAATbCS U3yHEHUEM PEKOMEHAYEMOV NUTepaTypbl, OCHOBHOW 1 AOMONHUTENbHOMN.
OCHOBHOI LieNbto OpraHn3aumy caMmoCTosiTeNbHON paboTbl CTYAEHTOB SBNSIETCS CMCTEMATA3ALNS U
aKTVBMU3aLMS 3HAHUIA, NONMYYEHHBIX UMW Ha NEKLMSIX 1 B MPOLLECCE MOArOTOBKM K MPaKTU4ECKUM
3aHaTMAM. CTyaeHTaM cnefyeT CTPEMUTBCS K aKTMBU3ALMUM 3HAHWI HA 3aHSATUSIX U MO APYruM
aucuunnuHaM. CamocTtosaTenbHas paboTa no N3y4eHuto Kypca npeanonaraeT BHeayaMTOPHYO
paboTy, koTopas BkoyaeT: 1. PelweHne npakTMYeckrx 3anaq pasnmyHom CNoXHOCTH.
PekomeHayeTcs pewarb 3a8a4u B MOPSIAKE YBENNYEHUSI CIOXHOCTU C y4ETOM MOKPbITUSI BCEX
OCHOBHbIX MOAXO0LO0B K MOCTPOEHMIO KBAHTOBbIX anropuTMOB. 2. PaccMOTpeHre BONPOCOB,
OCTaBNIEHHbIX HA CAMOCTOSATENbHOE M3yyeHne. 3. MOAroTOBKY K 3K3aMeHy.
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

Bup pabot MeTtoaunyeckue pekomeHaauum

3K3ameH MonrotoBka k ak3ameHy fomxHa obecnednTb rnybokoe 1 cMcTeMaTM3npoBaHHOE OCBOEHUE
TEOPETNYECKNX OCHOB KypCa, a TakXe OCBOEHME NPakTUYECKNX MPUEMOB pa3paboTky KBAHTOBbIX
anroputmoB. [1nga uener NoAroToBKM K 3K3aMeHy pekOMeHLyeTCs B Te4eHNe BCero ceMecTpa
paboTaTb C OCHOBHOW 1 [LOMONHUTENLHOW NMTEPaTyPOiA, COCTABNSATL Pa3NNYHbIE BCMOMOraTesbHble
mMartepuarsbl - KOHCMEKTbI, CNIoBapn TEPMUHOB, KapTbl 3HAHWIA, peecTpbl TUMOBLIX NPUEMOB
pas3paboTku, CNNCKK TUMNOBLIX oWKnbOK. Bee aTn MaTepransl Nno3sonsat obecneynTtb
CMCTEMATM3NPOBAHHBIA NOAXOM K OCBOEHMIO Kypca, KOTOPbIA ByneT HeobxoAMM CTyieHTaM B UX
JanbHeriwen npogpeccnoHanbHom 0eaTenbHOCTH.

10. MepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOoLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryatoume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX NCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aymanbHo;

- MPUMEHEHNEe NPOrpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, C(DOPMUNPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTaAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAONIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMNEHNS 00y4yatoLerocs npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 02.04.02

"®yHaameHTanbHas UHopMaTHKa 1 MHCPOPMALMOHHbIE TEXHONOrMK" 1 Maructepckoli nporpamme "MawmnHHoe obyyeHne
1 KOMMbIOTEPHOE 3peHne”.
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.01 Teopus KBAHTOBbIX BbIHUCIEHWI U a/IrOPUTMOB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noarotoBkn: MawnHHoe 0by4yeHne 1 KOMNbIOTEPHOE 3pEHME
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasoBartenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.XpeHHukoB, A. KO. BBeLeHue B KBAHTOBYIO TEOPUIO UHGpopMaumm : y4ebHuk / A. KO. XpeHHukoB. - Mockea :
OUNI3MATIINT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - TeKCT: aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-61bNnoTeYHas
cuctema. - URL: https://e.lanbook.com/book/2176 (nata obpaweHus: 15.01.2021). - Pexxum pnoctyna: ons aBTopus.
nonb3osarenen.

2. Meppw, P. SnemeHTapHOe BBEOEHNE B KBAHTOBLIE BbIMMCNEHNS : y4ebHOe nocobue / P. Meppu. - LonronpynHbii:
WHTennexT, 2018. - 208 c. - ISBN 978-5-91559-249-9. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1022486 (nata obpaueHusi: 15.01.2021). - Pexxum gocTyna: no NoAnmcke.

3. Mpununko, B. K. ®uanyeckne oCHOBbI KBAHTOBLIX BbluMcneHnid. duHamuka kybuta : MoHorpacdms / B. K. Mpunnnko, U.
N. KoaneHko. - CaHkT-MNeTtepbypr : NMaHb, 2019. - 216 c. - ISBN 978-5-8114-3383-4. - TeKCT : 9NeKTPOHHbIiA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/111888 (nata obpauerms: 15.01.2021). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

JononHutenbHasa nuTteparypa:

1. Monukapnos, B. C. dunocodckre npobnemsl KBAHTOBOW Teopun nHdpopmaumu: y4ebHoe nocobue / Monvkapnos B.C.,
Monukapnosa E.B., Monukapnosa B.A. - TaraHpor: OXHbI henepanbHblii yHusepcutet, 2016. - 192 c.: ISBN
978-5-9275-2125-8. - TekcT : anekTpoHHbiiA. - URL: https://znanium.com/catalog/product/991929 (nata obpalieHus:
15.01.2021). - Pexwum goctyna: no nognmcke.

2. MBaHoB, U. . OcHOBbI KBaHTOBOW 3NEKTPOHUKM : y4ebHoe nocobue / U. I'. BaHoB. - PocToB-Ha-[loHy : Mispatenbcteo
OdY, 2011. - 174 c. - ISBN 978-5-9275-0873-0. - TekcT : anekTpoHHbIii. - URL:
https://znanium.com/catalog/product/556192 (nata obpaieHns: 15.01.2021). - Pexxum pocTyna: no noanmcke.

3. Konpaes, B. 1. Apxutektypa 9BM : yyebHoe nocobue / B.[. Konnaes, C.A. NlynuH. - Mockea : POPYM : UHDPA-M,
2021. - 383 c. - (CpenHee npogoeccroHanbHoe obpasoBaHme). - ISBN 978-5-8199-0868-6. - TEKCT : 3NeKTPOHHbIA. -
URL.: https://znanium.com/catalog/product/1136788 (nata obpaweHuns: 15.01.2021). - Pexum goctyna: no nognmcke.

4. XunsaH, H. KsaHToBas cny4yanHocTb. HenokanbHOCTb, Tenenopraums n apyrve ksaHTosble yyneca / XusaH H. -
Mocksa: AnbnunHa HOH-ouKLWH, 2016. - 202 ¢. ISBN 978-5-91671-489-0. - TekcT: anekTpoHHbIl. - URL:
https://znanium.com/catalog/product/550060 (nata obpatweHusi: 15.01.2021). - Pexxum pocTtyna: no noanucke.
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.01 Teopus KBAHTOBbIX BbIHUCIEHWI U a/IrOPUTMOB

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpogounb NoaroToBkM: MalwvrHHoe 0byYeHre 1 KOMMbIOTePHOE 3peHne

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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