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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 omcuunnvHebl paspaboTan(a)(n) CTaplwmii HayYHbIA COTPYOHUK, K.H. (BoueHT) Bacunbes A.B.
(Hay4Ho-uccnenoBaTenbckas nabopartopust KeaHToBble MeToabl 06paboTkm AaHHbIX, IHCTUTYT BLIYMCAUTENBHOM
mMaTemMaTkm U MHPOPMaLMOHHbIX TexHonoruii), Alexander.Vasiliev@kpfu.ru ; noueHT, K.H. (noueHT) [MaliHyTamHosa A.d.
(kadhenpa TeopeTnyecKoi KUBEPHETNKM, OTAENEHNE (PYHAAMEHTANBHON NHAPOPMATUKM U MHOPOPMALIMOHHBIX
TexHonoruit), Aida.Gainutdinova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN

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

Orik-3 CnocobeH NpoBoaNTbL aHaNM3 MaTemMaTu4yeckmx Momenei, cosnaeaTb
MHHOBALIMOHHbIE METOAbI PEWEHNS MPUKNaAHbIX 3a4a4 NPod)ecCnoHanbHom
nesiTeNbHOCTM B 06nacT MHOOPMATHKN 1 MaTEMATNYECKOr0 MOAENNPOBAHMS

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

NCTOPUIO 3apoXaoeHns KBaHTOBOW MHMPOPMaTNKK N COCTOSAHNE Pa3BUTUSA NaHHoW obnacTu MHJpopMaTuKn Ha
CErofHSWHNA OeHb, OCHOBHbIE 3aKOHbl KBAHTOBbIX BbIHMCNEHWIA, onpeneneHnsa pasinyHbliX KBaHTOBbIX Mozenemn
BblYMCNEHUI (MaLIJI/IH Tb}OpI/IHFa, aBTOMaTOB, CXeM U3 PYHKLNOHANbHbIX SJ'IeMeHTOB); TO, Kakmm o6pasoM
npon3eoaonTcs 06pa60T|<a BXOQHbIX CNOB 1 pacrno3HaBaHMe A3blkOB B AAHHbIX MOOENAX;

JonxeH ymeTb:

OpPNEeHTMPOBATLCA B 06nacTn KBAHTOBbIX BbIYUCIIEHWIA, 1 B TOM, FOE U KaKUM O6p8.30M NPVMEHSAIOTCSA 3HaHWUA N3 3TON
obnactu, - B PaCCMOTPEHHbIX anropMTMax KBaHTOBbIX BbI4MCIEHNA, AEMOHCTPUPYIOWNX 3CPIEKTUBHOCTb KBAHTOBbIX
BblYNCNUTENEN MO CPABHEHMIO C KNTACCUYECKMMU, 0O BSCHSTb C MATEMATUYECKON TOYKM 3pPEeHNsA Takne sABneHns
KBAHTOBOM MeXaHWKW, KaK Tenenopraumns, 3anyTaHHOCTb COCTOSHMIA, KBAHTOBAs nepenaya kona, KBaHTOBbIN
napannennam, n T.4.

JlonxeH Bnagetb:

OCHOBHbIMW MOHATUSIMU KBAHTOBOM MHZDOPMATUKU, TaKUMK, Kak NOoHATUE KybrTa, npeobpazoBaHnii 1 n3amepeHus
KBaHTOBOW CMCTEMbI; MPUemMamMun 1 METoAamMm NOCTPOEHNS aPEEKTUBHBIX KBAHTOBLIX MOLENE.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb!
MPUMEHSATb MOy4YEeHHbIE 3HAHNS B CBOEM NPOCDECCUOHANBHOW AEATENbHOCTH

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "61.0.01 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBatenbHoi nporpammel 02.04.02 "dyHaameHTanbHas MHGOpPMaTKa U MHCHOPMALMOHHbIE TexHonorun (MawmHHoe
06y4eHNEe 1 KOMMBIOTEPHOE 3PEHUE)" 1 OTHOCUTCS K 0653aTENBHBIM ANCLUMIIMHAM.

OcsauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuunInHbl (MOAyYNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMNAUHBI cocTaBnseT 5 3aueTHbIx(ble) eanHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 90 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMINHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumninHbl / UX TPYAOEMKOCTb CamocTosiTeNbHas
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekunm 3aHATUA paboTbl
1.|Tema 1. BeeaeHue 1 1 0 0 4
Tema 2. OCHOBbI KBAHTOBbIX
2 Bbl4UCNEHNIA 1 6 4 0 10
3.|Tema 3. KBaHTOBbIE anropuTMbl 1 4 2 0 20
4.[Tema 4. KesaHTOBas kpuntorpacdms 1 4 2 0 26
Tema 5. KsaHTOBOE
5. nporpaMmMmMpoBaHue 1 3 10 0 30
MToro 18 18 0 90

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. BeegeHue

Beenenne. OcHOBHbIE pa3fenbl Kypca. IcTopus BO3HMKHOBEHNS KBAHTOBBIX BbIYMCNEHWIA, NEPBAS U BTOPas KBAHTOBbIE
pesoniounun. CoBpeMeHHOe COCTOSIHME B JaHHOW obnacTu B Poccun 1 B Mype, NpoeKkTbl Pa3BUTUSI KBAHTOBbIX
TexHONOorni. Bo3amMoxHble onanyeckne 0CHOBbI MOCTPOEHMS KBAHTOBOIO KOoMMbtoTepa. Cdhepbl MPUMEHEHNSI KBAHTOBBIX
BbIYUCNEHUA.

Tema 2. OCHOBbI KBAHTOBbIX BbIYUCNEHUN

MoHsATue kBaHTOBOro 6uta. OCcHOBHLIE CBOMCTBA. KBAHTOBLIN pernctp. MNpocTpaHcTBo
COCTOSIHUIA perncTpa KBaHTOBbIX BUTOB B CPABHEHMU C NPOCTPAHCTBOM COCTOSIHUIA permcTpa
Knaccuyeckumx 6utoB. Pasnmune [ekapToBOro U TEH30PHOro nponsseneHus. KBaHToBbINA
napannenmam.

OcHoBHbIe NOCTyNaThbl KBAHTOBOM MexaHVKU. OCHOBHblE MaTeMaTU4YeCKnNe NOHATUS, UCMONb3yeMble B TEOPUMN KBAHTOBbIX
BbluMcneHuii. KBaHToBasi cuctema. COCTOSIHVME KBAHTOBOW CUCTEMbI. DBOMIOLIMS KBAHTOBOW cMcTeMbl. KBaHTOBOE
namepeHmne. Teopema 0 HEBO3MOXHOCTU KIOHUPOBaHMSI.

JlBa pas3nuyHbIx onpeaeneHns 3anyTaHHbIX KBAHTOBbIX COCTOSHUIA, npuMepbl. EPR-
napapokc. Mcnonb3osaHve adpdpekTa 3anyTaHHOCTM B KBAHTOBbIX BbIHUCNEHMSIX.
KBaHTOBbIE reiThl. VIx cpaBHeHuWe ¢ knaccudeckumn reintamm. OnpeneneHme OCHOBHbIX
OOHO- U [BYXKYOUTHBIX refAiTOB. YHMBEPCANbHbIE KBAHTOBLIE FEMATHI.

MaccuBbl KBaHTOBbIX reritoB. OnpeneneHne KBaHToBoOW cxeMbl. OTANYNS KBAHTOBbIX U
Knaccmyeckmx cxem. KBaHTOBbIV napannenmam.

AnroputMmbl, CyWeCcTBEHHbIM 06pa30oM MCMONb3ytoWmMe 3anyTaHHble COCTosHUSA. [TnoTHoe
KBAHTOBOE KoauposaHue. Tenenopraums.

Tema 3. KBaHTOBbIE anropuTMbl

MepBble KBAHTOBbIE aNrOPUTMbI, AEMOHCTPUPYIOWNE NPEBOCXOACTBO KBAHTOBbIX
BbIYMCNEHUI Nepeq knaccnyeckmmu. MNMpocTewmne KBaHTOBbIE anroputMbl: anropntm Lonya,
anroput™ Hoinya-Ixo3ca, anroputm bepHwTenHa-BasmpaHnu.

AnropuTm CariMOHa HaxoXaeHus nepnoaa Nepnoamnyeckon yHKLMM No Moaynio 2.
CpaBHeHMe € KnacCU4eCKUM anropuTMOM.

KBaHTOBOE NpeobpasoBaHne Pypbe. CpaBHEHME KBAHTOBOMO U KACCMYECKOro
npeobpasoBaHus Pypbe. CNOXHOCTb KBAHTOBOrO NpeobpasosaHus dypoe.

3apaya paktopmsaumm yucna. lNpumerHeHne 3agaym chakropmusauum yucna. Knaccuyiecknii
anroput™. CNoXHOCTb 3afa4n oakTopusaumm B KNaccuyeckom cnyyae. KBaHTOBbIV anropntm
lWopa. AHanns KBaHTOBOro anropmMTMa goakTopmsaumm.

AnropuTm ['poBepa ons peleHns nomcka B HeCTPYKTYPUPOBAHHOM MHOXECTBE.

ANropuT™M HaxXoXA4eHNS PeWeHns CUCTEMbI IMHEVHBIX YPaBHEHWIA.

Tema 4. KBaHTOBasi KpunTorpacpus

KsaHTOBas Kpunrtorpadus, NpuMeHeHne B KBAHTOBbIX KOMMYHUKaLINAX. Onuncanwue NPOTOKOJ1a, OCHOBAHHOIO Ha
MCMONb30BaHUM KBAHTOBOIoO KaHana ans nepepadm CeKpeTHoro Knva B Kpunrorpadum. I"IpleeHeHme pe3ynbtartoB O
HEBO3MOXHOCTWU KNOHNPOBaHUA N OOCTOBEPHOIo pacrno3HaBaHNsa HEOPTOroHallbHbIX COCTOSIHUIA. BOSMyUJ,eHI/Iﬂ B
COCTOSAHMM Npu noacnywmesaHMN.
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Mporpamma ancumninHbl "Teopust KBAHTOBbLIX BblYMCNEHNA 1 anropuTMos”; 02.04.02 "dyHaameHTanbHas nHgopmartmka u
MHPOPMaLNOHHbIE TexHoNornn".

OCHOBbI KBaHTOBOIO MHTEpPHEeTa. CI'IyTHI/IKOBaSI KBaHTOBaga Kpunrtorpadgus.

KBaHTOBble 0AHOCTOPOHHME CPYHKLIUM, MX CBOWCTBA U OT/INYMSI OT KIACCUYECKNX.
KBaHTOBOE XeWwnpoBaHue, ero CBOMCTBA, CPABHEHNE C KNACCUYECKMUM.
MpoToKON KBAHTOBOW LIMCPPOBOWA NMOAMMUCH.

BbluncnutensHble MOaenu, oCHoBaHHbIe Ha TenenopTtaumn. Mogenb cnenbix KBAHTOBbIX BbIYUCIEHWIA.
Tema 5. KBaHTOBOE NporpaMmmMpoBaHue

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

MNpuMeHeHre BbICOKOYPOBHEBbIX KBAHTOBbLIX MNaTOOPM ANS pelweHns NpruknaiHbiX 3a8ay.
KBaHTOBbIN anropuTMm peleHns 3aaadm BeinonHMMocT u SAT-consepsl.

KeaHToBbI anropuTm Proof-of-Work ons pacnpeneneHHbix peecTpos.

KBaHTOBbIE anropuTMbl ANs MALWHHOMO 0By4eHus.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMOCTOATENbHON paboThl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyto paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWmXCs PernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexX AeHNs
BbICLIEro NpodpeccmoHansHoro obpasosaHus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

LincppoBoii obpasoBaTenbHblil pecypc "BeneHue B kBaHTOBblE BbluucneHus", MY nm. M.B.JlomoHocoBa -
https://openedu.ru/course/msu/QUANTUMCOMPUTING/

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpyeMbIM pedynbTatam oby4eHus No SUcUMnIvHe (Moaoynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLEHKYM MO AMCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0eicTBUSM 0byHatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUE oucUMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHne OCHOBHOW 1 LOMONHUTENLHOW y4ebHOM nuTepaTypbil.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (160 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensimu;

am PAEKTPOHHBH
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

KomaHpa B MS Teams -
https://teams.microsoft.com/l/team/19%3ab0c6bfcb40b44549be647cb15e348e78%40thread.tacv2/conversations?groupld=5571

[MopTan MaTematuyeckmx UHTEpPHeT-pecypcos - hitp://www.math.ru/

MNMopTtan matemaTnyeckux MHTepHeT-pecypcos - http://www.allmath.com/
Moptan pecypcos no VKT - http://www.ict.edu.ru/

MopTan pecypcos no matematuke, anropmutmmke n AT - http://algolist.manual.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaLmm

nekumu Bo Bpems nekuwnii CTyeHTbl [OMXHbI COCPELOTOUMTb BHMMAHWNE Ha €€ copepxaHun. OCHOBHbIE
MONOXEHWS NEKLMM, BaXHbIE ONPELENEHNS N TEOPETUYECKME NONOXEHNS HEOBXOOUMO 3annCbiBaTh.
KoHcnekTupoBaHve npennaraeMoro npenonasarenem Matepuana BoipabatbliBaeT y CTyOEHTOB
HaBbIKM CaMOCTOATENBHOrO 0THOpPa 1 aHanM3a HeobxoaMMoN NS HUX UHCPOPMaLMK, yMeHne 6onee
CXaTo 1 YeTKO 3anucblBaTb ycnbllwaHHoe. KOHCNEKT nekuuii cnefyeT UCnonb3oBaTth Kak 6a3oBblit
CNpaBoYHbI MaTepran, coaepXaluii NpUMepPbl NPUMEHEHNS Pa3NMYHbIX NOAX0A0B K OpraHM3aumum
KBaHTOBbIX BbIYMCNEHWIA. Jlekumu TpebytoTcsl He CTONBKO Paau 3anoMUHaHNS TEOPETUHECKMX
KOHLLENUWIA, CKOMbKO A5 CMOCOBCTBOBAHUS MOHUMAHWIO BHYTPEHHER NOMVKN NMPUMEHSEMBIX
ANropUTMNYECKMX NPUEMOB.

npakTn4yeckmne Ay,D,I/ITOprIe npakTuyeckme 3aHATUSA NpoBOaATCS B popme na6opaTopr|x pa60T, Ha KOTOPbIX

3aHATNA CTyAEeHTbl OOJ1XXHbI pewaTb pa3/indHble 3anayn no pa3pa60n<e KBaHTOBbIX aJ/IrOPUTMOB. HeKOTOpre
3a0aHnA BbINONHAKTCA COBMECTHO prl'll'lOVI BMEeCTe C npenogasarenem, HeKoTopble 3anaHnA
Tpe6y+0T CaMOCTOATENIbHOr0 BbIMNOMHEHMS. HacTU4HO na6opaTopr|e 3aHATMA NPOBOAATCA B (popmMe
nHomBmnaoyanbHbIX KOHCW’IbTB.LI,I/IVI C npenogaesatenem Ha npeamMeT pas3peweHns Tex Bonpocos 1
|'|p06J'IeM, KOTOpPble BO3HMKAKOT Yy CTYAEHTOB.

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

TenbHas LOMONHUTENbHBIMU MaTeprianamu; pasBuTE HaBbIKOB CAMOKOHTPOS!, CMOCOOCTBYHOLLMX

pabota MHTEHcMdpuKaumm yyebHoro npouecca. VayyeHre nekumMoHHoro Matepmana no KOHCNeKTy neKkuui
LOMXHO COMPOBOXAATbCS U3yHEHUEM PEKOMEHAYEMOV NTepaTypbl, OCHOBHOW 1 AOMOMHUTENbHOMN.
OCHOBHOI Lienbto OpraHn3aumy caMmoCTosiTeNbHON paboTbl CTYAEHTOB SBNSIETCS CMCTEMATA3ALNS U
aKTVBMU3aLMS 3HAHUIA, NONMYYEHHBIX UMW Ha NEKLMSIX U B MPOLLECCE MOArOTOBKM K MPakTU4ECKUM
3aHaTMSAM. CTyaoeHTaM cnefyeT CTPEMUTBCS K aKTMBU3ALMUM 3HAHWIA HA 3aHSATUSIX U MO APYrUM
aucuunnunHaM. CamoctosTenbHas paboTa no n3y4eHnto Kypca npeanonaraeT BHeayaMTOPHYHO
paboTy, koTopas BkoyaeT: 1. PelweHne npakTMYeckrx 3anaq pasnmyHom CNoXHOCTH.
PekomeHayeTcs pewarb 3a4a4u B MOPSIAKE YBENNYEHUSI COXHOCTU C y4ETOM MOKPbITUSI BCEX
OCHOBHbIX MOAX0LO0B K MOCTPOEHMIO KBAHTOBbIX anropUTMOB. 2. PaccMOTpeHre BONPOCOB,
OCTaBJIEHHbIX HA CAMOCTOSATENbHOE M3yyeHne. 3. MOAroTOBKY K 9K3aMeHYy.

3K3aMeH MonrotoBka k ak3ameHy fomxHa obecneunTb rnybokoe 1 cMcTeMaTn3npoBaHHOE OCBOEHUE
TEOPETMNYECKNX OCHOB Kypca, a TakXXe OCBOEHME NPakTUYECKNX MPpUemMoB paspaboTky KBAHTOBbIX
anroputmoB. [1nga uener NoAroTOBKM K 9K3aMeHy peKOMeHLyeTCs B Te4eHNe BCero ceMecTpa
paboTaTb C OCHOBHOW 1 [LOMNONHUTENBHOW NMTEePaTypoid, COCTaBNSTL Pa3NNYHbIe BCOMOraTesbHble
MaTepuanbl - KOHCNEKTbl, CNOBapW TEPMUHOB, KapTbl 3HAHWUIA, peecTpbl TUMOBbLIX MPUEMOB
paspaboTku, CNNCKK TUMOBbIX owKnboK. Bee aTn MaTepransl Nno3sonsaT obecneyntb
CMUCTEMATM3NPOBAHHBIA NOAXOM K OCBOEHMIO Kypca, KOTOpbIA 6yneT HeobxoAuM CTyieHTaM B UX
hanbHeriwein npodpeccnoHanbHom 0eaTenbHOCTH.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp Ons pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpeﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrNn ang nepegnayv Hgopmauunmn, opraHndauum pasnmnyHbix
hbopm I/IHTepaKTI/IBHOI7| KOHTaKTHOM pa60TbI 06yqa|ou4er009| C npenogaesarenem, B TOM Hucne BeéI/IHapOB, KOTOpble MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06yqu|/|;|, nposeneHns ceMmHapoB, BbICTyMieHNAa C oknagamm 1 3allTbl BbIMOTHEHHbIX paéoT,
nposeneHns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMA AJis OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaANNMOOM UNn NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbSA hOpM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4M 3a4éTa Unm aK3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOONMXMNTENIbHOCTU BbICTYMEHNS 0By4yatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 02.04.02

"®yHAamMeHTanbHas MHYOPMaTMKa U MHOPMALIMOHHBIE TEXHONOMUK" 1 MarMcTepckoi nporpamme "MawmnHHoe obyveHune
M KOMMbIOTEPHOE 3peHune”.
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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 obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Meppwu, P. SnemeHTapHOE BBELEHNE B KBAHTOBBIE BbIYMCNEHWS : yuebHOe nocobve / P. Meppu. - JonronpynHbilii :
WHTennexTt, 2018. - 208 c. - ISBN 978-5-91559-249-9. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1022486 (nata obpauweHusi: 07.03.2020). - Pexwvm goctyna: no noanucke.

2. XpeHHukoB, A. 0. BeeneHue B KBaHTOBYHO Teoputo uHgopmaumm : yuebHuk / A. 0. XpeHHukoB. - Mockea :
DOUBMATIINT, 2008. - 284 c. - ISBN 978-5-9221-0951-2. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-61bnnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/2176 (pata obpaueHus: 07.03.2020). - Pexum pocTyna: ons aBTopus.
nonb3osarenen.

3. MaHyTouHoBa A.®. CH0pHMK 3amad 1 ynpaxHeHni no Kypcy 'OCHOBbLI KBAHTOBbIX BblYMCNEHUIA'. - KasdaHb: KasaH.
yH-T, 2012. - 18 c. - TekcT : anekTpoHHbIiA. - URL: http://old.kpfu.ru/eng/departments/ktk/RESOURCE/tasksQuantum.pdf
(maTa obpatweHus: 07.03.2020).

4. XunsaH, H. KsaHToBas cnydyanHocTb. HenokanbHOCTb,Tenenoptauuns U apyrue ksaHToeble yyneca / XunsaH H. -
Mocksa : AnbnunHa HOH-pUKIWH, 2016. - 202 ¢. ISBN 978-5-91671-489-0. - TekcT : anekTpoHHbii. - URL:
https://znanium.com/catalog/product/550060 (nata obpatweHusi: 07.03.2020). - Pexum pnocTtyna: no noanucke.

5. Mpununko, B. K. ®uanyeckne oCHOBbI KBAHTOBLIX BbluMcneHuid. duHamuka kybuta : moHorpadomst / B. K. Mpunnnko, U.
N. KoaneHko. - CaHkT-MNeTtepbypr : NaHb, 2019. - 216 c. - ISBN 978-5-8114-3383-4. - TeKCT : 9NeKTPOHHbIiA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/111888 (nata obpaleHms: 07.03.2020). -
Pexum poctyna: ons asTopums. nonb3oBartenei.

JononHutenbHasa nuteparypa:

1. Abnaes ®. M., Bacunbes A. B. Knaccuyeckre n KBaHTOBblE BETBAWMECS Nporpammsl. - KasaHckuii (MprBonxckuii)
doegepanbHbIA yHUBEPCUTET: VIHCTUTYT BbIYUCANTENLHON

mMatemMaTuku 1 MHPOPMaLMOHHBIX TexHonoruii, Kagpenpa teopetnyeckoii knbepHetnku, 2010. - 37 c. - TekeT :
anekTpoHHbIA. - URL: http://old.kpfu.ru/f9/bin_files/ablayev-vasiliev%21184.pdf (nata obpauerus: 07.03.2020).

2. Monukapnos, B. C. dunocodckume npobnembl KBAHTOBOM Teopun MHdopmMauun: YuebHoe nocobue / Monvkapnos
B.C., Nonnkapnosa E.B., Monukapnosa B.A. - TaraHpor:KOxHbin doeaepanbHbiii yHuBepcuteT, 2016. - 192 c.: ISBN
978-5-9275-2125-8. - TekcT : anekTpoHHblit. - URL: https://znanium.com/catalog/product/991929 (nata obpaleHus:
07.03.2020). - Pexwum goctyna: no noanucke.

3. MBaHoB, W. I'. OcHOBbI KBAHTOBOW 31eKTPOHUKY : y4ebHoe nocobue / U. I'. iBaHoB. - PocToB-Ha-LloHy : 3patenscTBo
OdY, 2011. - 174 c. - ISBN 978-5-9275-0873-0. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/556192 (nata obpaiieHns: 07.03.2020). - Pexxum poctyna: no noanmcke.

4. Konpaes, B. 1. ApxutekTtypa OBM : yuebHoe nocobue / B.O. Kongaes, C.A. NlynuH. - Mocksa : N1, '©@OPYM' :
NH®PA-M, 2020. - 383 c. - (CpenHee npogpeccuoHanbHoe obpasosaHue). - ISBN 978-5-8199-0868-6. - TekcT :
anekTpoHHsbIii. - URL: https://znanium.com/catalog/product/1047700 (nata obpaweHus: 07.03.2020). - Pexum gocTyna:
no noganucke.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



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

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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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