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JINCT COT'JIACOBAHMIA

Pabouast nporpamMmMa paccMOTpeHa M YTBEPIKICHA Ha 3aCCIaHHH
kadenps! «MHGOPMAIMOHHBIE U BEIYUCITUTEILHBIC CHCTEMBD»
ITpotokomn Ne 4 ot «23» nexabps 2024 r.

3aBenyromuii kadeapoit

«MHbOpMAIIMOHHBIC U BEIYUCIUTEIBHBIE CHCTEMBD) C.I'. EpmakoB
«23» nexabps 2024 r.
COI''TACOBAHO
PykoBonutens OIIOII BO C.I'. Epmakos
«23» nexabps 2024 1.
PykoBoautens OITOIT H.IO. Bopo6eit

«23» nexabps 2024 r.



1. eaun u 3aga4um TUCHUTIIAHBI

Pabouas nporpamma aucrumiuHsl «Jloruka u merononorust Hayku» (b1.0.1)» (nanee —
JTUCIUIUIMHA) COCTaBlIeHAa B COOTBETCTBUU € TpebOoBaHUSIMH (helepabHOr0 TOCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa BBICIICTO 0Opa3oBaHUs MO HampaBieHHo noarotoBku 09.04.02
«MuadopmarmonHsie cucteMbl U TexHojorun» (nanee — @I'OC BO), yreepxxaerroro 19.09.2017
r., npuka3 MunucrepcTBa obOpazoBanus u Hayku Poccuiickoit @enepamun Ne 917, ¢ yuetom
npodeccuorasibHoro crangapta (06.022) «CucreMHbId aHATUTHKY», YTBEPXKICHHBIN MPUKA30M
MunucreperBa Tpyna M conuManbHOM 3amuThl Poccmiickont denepanum ¢ U3MEHEHHEM,
BHECEHHBIM NMPHUKa30M MUHHUCTEPCTBA TpyAa U COlMalibHOM 3auThl Poccuiickoi denepanniv ot
27 anpens 2023 r. N 367H.

Lenpto  mpenogaBaHusi  JUCHUIUIMHBI  SIBISIETCS  OpUOOpeTeHHWEe  3HAHUKA O
(byHaaMEeHTANBHBIX MPHHLMIAX, JIEKAIIUX B OCHOBAHUAX HAYK, ONPEICIIAIONINX HalpaBICHUSI
pa3BUTHUS COBPEMEHHBIX NHPOPMALIMOHHBIX TEXHOIOTHIA.

JU1g noCTHKEHMS IOCTaBJIEHHOM LIETN pPelIatoTCsl CIASAYIOLINE 3a/1a4u:

- 3HAKOMCTBO C COBPEMEHHBIMU METOJaMH KJIACCU(DUKAIIMH aJTOPUTMOB M OIIEHKU
ux 3¢ HEeKTUBHOCTH;

- 3HaKOMCTBO C OCHOBaMH KBaHTOBBIX aJITOPUTMOB;

- oOpereHre 00yJarOIIMMUCS HABBIKOB OIICHKH BBIUMCIIUTEIBHOM CII0)KHOCTH
3aJ1a4, BOZHUKAIOIIUX TIPU Pa3pabOTKHU MPOTPaMMHOT0 00eCIieYeHHS U KIIaCCH(PUKAITUN
AJITOPUTMOB, HEOOXOUMBIX JIJISI UX PEIICHHUSL.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JUCHMILINHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMH B 00pa30BaTe/JIbHOW MNporpaMMe HWHIAMKATOPAMHM  JOCTHUKEHUS
KOMIIETeHIM A

[InanupyembiMu  pesyibTaTamu OOyYeHHsS 1O JUCHUIUIMHE (MOAYNIO) SIBISETCS
dbopMupoBaHHe Yy OOy4arommxcs KOMIeTeHIHW (4actu KommeTeHrwi). ChopMUPOBAHHOCTH
KOMIETEHIMM (YacTh KOMIIETEHIIMH) OIICHMBAETCA C MOMOIIbI0 WHAMKATOPOB JOCTHIKEHUS
KOMIIETEHIIUH.

NHaukaTopbl 10CTHAKEHUS

. Pe3yabTaThl 00yueHHS MO JMCHHUILIMHE (MOIYJIIO
KOMIIeTeHIU A Y y AHCR (mony.io)

YK-1. Crioco0HOCTE OCYIIECTBJIATh KPUTHYECKHH aHAJIWU3 NMPOOJEMHBIX CHTyallHii HA OCHOBe
CHCTEMHOI0 MOAX0/a, BLIPA0ATHIBATH CTPATErHIO JIeiiCTBUIA.

VYK-1.1.1. 3naet MeTo b1 OOyuaroIuiics 3HaeT:

CHUCTEMHOT'O ¥ KPUTUYECKOT O - METOJIbl CHCTEMHOI'O M KPUTHYECKOT0 aHAIN3a,;

aHaM3a; METOJMKH pa3paboTKu - METOJIMKH Pa3pabOTKH CTpaTeruu ACHCTBUHN JUIsI BBISIBICHUS U
CTpaTeruy ACUCTBUN IS peteHus TpoOIeMHON CHTYaIHH.

BBISIBJICHUS M PELLICHUS
npoOJIEeMHON CUTYaIH

VK 1.2.1. YMeeT npuMeHsTh OOyuaroIuics ymeer:

METO/IbI CHCTEMHOT'O TMOIX0/1a U - IPUMEHSITh METOJIbI CUCTEMHOTO MOIX0/1a U KPUTUIESCKOTO
KPUTHYECKOTO aHaln3a aHaJn3a MpoOJIEMHBIX CUTYaIIHUH;

MPOOJIEMHBIX CUTYyaIIUH; - pa3pabaThIBaTh CTPATETHIO ACHCTBUN, MPUHUMATh KOHKPETHBIC
pa3pabaThiBaTh CTPATETHIO pEIIeHUs IS €€ peaTu3allum.

JIEUCTBUIA, TPUHUMATh KOHKPETHBIE
pEelIeHus s ee pearn3aluu

VK-1.3.1. Biageet MeTononoruei OOy4aroImuiics BiIajeeT:
CHUCTEMHOI'0 ¥ KPUTUYECKOI'0 - METOJIOJIOTHEH CHCTEMHOTO W KPUTHYECKOTO aHaIHn3a
aHaM3a MPOOJIEMHBIX CUTyalluii; | MPOOIEMHBIX CUTYaIHi




METOIMKAMH TTOCTAHOBKH TEITH,
OTIpeIeTICHIS CTIOCO00B e¢
JIOCTHXKCHHUS, pa3paObOTKU

CcTpaTeruu JeNCTBUI

- METOJIMKaMH{ TIOCTAaHOBKH LIEJIH, OTIPEIETICHISI CITOCOO0B ee
JIOCTDKECHUS, pa3pabOTKH CTpaTeruid JCHCTBHUI.

OIIK-1 CnocoGeHn caMoCTOSITeJIbLHO MPHOOPETaTh, Pa3BUMBATh U NMPUMEHSITh MaTeMaTHYecKHe,
e€CTECTBEHHOHAYYHBIE, CONMATBLHO-)KOHOMUYECKHE U MPO(ecCHOHATbHbIE 3HAHUS /IS PelleHus
HECTAHJAPTHBIX 32/1a4, B TOM YHCJ€E B HOBOW WJIM HE3HAKOMOW cpelie H B MEKIUCHUIIIHHAPHOM

KOHTEKCTE

OIIK-1.1.1 3HaeT OCHOBHEIE
IMOHATHSA U 3aKOHBI €CTECTBEHHBIX
HayK.

OIIK-1.1.2 3HaeT OCHOBBI
MAaTeMaTUYECKOr0 aHaIu3a u
MO/JICTUPOBAHUS.

OI1K-1.1.3 3HaeTr OCHOBHEIE
WHXXEHEPHBIC 33/1a4U B
npoQeCCHOHANTLHON TEATETHHOCTH.

OIlK-1.2.1

YMeeT pemiats HHKEHEPHBIE 3a1a41
B Ipo)ecCHOHANIBHON e TETbHOCTH
C UCIIOJIb30BAaHUEM METOJIOB
€CTECTBEHHBIX HayK

OIIK-1.3.1

Brnaneet Mmetonamu
MaTeMaTHYECKOTO aHaJIn3a U
MOJIEJIMPOBaHUS B 00BEME,
JIOCTATOYHOM JIJISl peIICHHS
WHXCHCPHBIX 3a/ia4 B
po(heCCHOHAIBHOM IeATEbHOCTH

OIIK-1.3.2

I/IMCCT HABBIKH HUCITIOJIB30BaHUSA
(bU3NKO-MaTEeMaTHIECKOro anmapars
B 00beME, HEOOXOIUMOM ISt
pCeIICHHS UHKCHEPHBIX 3a/1a4

OO0yyaromuiics 3HaeT:
- OHATHE HAYYHOT'O METOa U HAyYHOH METOOJIOTHH;
- KJIaCCU(UKAIINIO HAYIHBIX METOJIOB.

OO0yyvaromuiicst 3HaET:

- IPUHLMITBI PaCYJICHEHHUS CJIOKHOH 3a/1a4ui Ha COCTABIISIOIINE
YacTH ¢ 1eIbIo pa3padoTku 3¢ (HEKTUBHBIX allTOPUTMOB €€
perIeHus;

- METOJIbI U3YYEHHUS 00BEKTa (OpUTHHAJA) ITyTEM CO3JIaHUS U
UCCJIEJOBaHUS €r0 KOIMUU (MOAENHN), 3aMEIIAIOIIe OpUruHa ¢
OTIpE/ICNICHHBIX CTOPOH, HHTEPECYIOIINX MTO3HAHUE.

OO0yyJaroIuiics 3HaeT:
- xsaccel P 1 NP, NP — osnble 3ama4n;
- IPUHIIHITBI OIICHKU CIIOKHOCTH JITOPUTMOB H CIIOKHOCTh 3214
pacro3HaBaHUsI.

OO0yyJaroIIMiCs yMeeT:

- METO/IBI, CIIOCOOBI M CTpaTeruu 3PPEKTUBHOTO YIIPABICHUS
pa3paboTKOW MPOrpaMMBbl, 33JJaHUE BPEMEHHBIX TPEOOBAHHIA K e¢
MOJICCTEMAM.

- CaMOCTOSTENILHO c(HOPMUPOBATHL UHPOPMAIIMOHHYIO 0a3y,
HEOOXOIUMYIO JIJISl PELICHUST PAaCCMATPUBACMOI TPOOIEMEI.

OOy4aromuiics Biajeer:

- METOJIaMH pa3pabOTKX MHTETPUPOBAHHON ITPOrpPaMMHON
CpeJIbl IS PEeIICHUS TOCTaBICHHON 33/1a4H;

-METOJIaMHU PACUJICHEHUS CJIOKHOM 3a/1a4d Ha COCTAaBIIS IOIIHE
YaCTH C IEIBI0 Pa3padoTKh YPPEKTUBHBIX aITOPUTMOB €€
perieHus;

- METOJIaMH M3y4YeHUsI 00beKTa (OpUTrHHAJIA) ITYyTEM CO3/IaHUS U
WCCIIEIOBAHUS €r0 KOHH (MOJIEINN ), 3aMeIaroIIeld OPUTHHAI C
OTIpEIETICHHBIX CTOPOH, HHTEPECYIOINX TTO3HAHNE.

OOyuaromuiicst UMeeT HaBbIKH:

-KJ1accH(UKAIUK CYIIECTBYIONMET0 MUPOBOTO OTBITA PEIICHUS
3aj1a4, BOSHUKAIOUINX B IPOIECCE PEIICHHs pacCMaTpUBaeMOn
poOIEMBI.

- OLIGHKHU BBIYHCIIUTENEHBIX PECYPCOB, HEOOXOAUMBIX IS
pelleHus OCTaBIEHHBIX 3a/1a4 B TpeOyeMbIe CPOKH;

- pacnio3HaBaHus U Beiaenennss NP — TpynHbIX 3a1ad,
BO3HHKAIOIMX B MPOLIECCE PELICHUs] OCHOBHOM 3a1auu;




OIIK-3 Cnoco0eH aHATM3UPOBATH MpPodecCHOHATBHYI0 HH(OPMAIUIO, BBIIEJATH B Hell JIaBHOE,

CTPYKTYpPHPOBaTh, 0(opMIIsITH

H TMNpPeaACTaBJATbL B BHUIC AHAJIUTHYECCKHUX 0630p0B C

000CHOBAHHBLIMH BbIBOIaMH H PEKOMEHIAIUAMMU

OIIK-3.1.1

3HaeT: MPUHIUIIBI, METOABI U
CpeCTBa aHAIN3A
npodeccuoHanbHON HH(OpMAaNKH.

OIIK-3.1.2

3HaeT NPUHITUIBI, METOMBI U
CpEeJICTBA CTPYKTYPHUPOBAHUS
npodeccuoHaNbHON HHDOpMaIUy.

OIIK-3.2.1
YMmeeT ohopMIsITh HHGOPMAITHIO B
BUJIE 0030POB.

OIIK-3.3.1

Biageet ocHOBaMH MOATOTOBKH
BBIBOJIOB M PEKOMEH Al B
0030pax

OOy4aromuiics 3HaeT:
-KJIACCU(HKAIMIO CYIIECTBYIOIIETO MHPOBOTO OMBITA PEIICHUS
3aj1a4, BOSHUKAIOUIUX B IIPOLIECCE PEIICHUs pacCMaTpUBaeMO
poOJIeMBl;

OO6yuatomuiics 3HaeT:

- IPUHIUITE OPMHUPOBAHUSA HHGOPMAITMOHHOM 0a35I,
HEOOXOAMMOM TSI pEIICHIS pacCMaTPHUBAEMO TIPOOJIEMEI B
KOHKPETHOH MpeaAMETHOH 001acTH;

-CaMOCTOSITENBHO chpopMHUpOBaTH HHPOPMAIIMOHHYIO 0a3y,
HEO0OXOUMYIO TS PEUIeHH pacCMaTpPHBAeMOil MPOOIEME;

OOy4aromuiicst ymeeT:
-TIOATOTOBUTH 0030PHBIN OKIIA, CHHTE3UPYIOIIUHA
CYILIECTBYIOLINI MUPOBOI OMBIT OJXOA0B K PEIICHHIO OCHOBHBIX
3a1a4, CBS3aHHBIX C pacCMaTpPUBAaeMOl MpoOIeMOii.

OO0yyJaroImuiics BIajeer:

- HaBBIKAMU ITOJI'OTOBKH BBIBOZOB M PEKOMEHIAINIA B 0030pax
WHCTPYMEHTOB U TATGOpM IpH pa3zpadOTKe MPOrpaMMHBIX
CPEJCTB, 00€CIeUNBAIONINX PELIEHHE pacCMaTpUBaeMOM
IPOOJIEMBI;

- HaBBIKaMH BBIOOpPA MO/IX0/1a K TOCTPOCHUIO IPHOIIKEHHBIX
pemeHnid, BO3HUKIIUX NP — TpyIHBIX alTOpUTMHYECKUX 3a1a4.

OIIK-4 Cnioco0eH NpUMEHSITh HA IPAKTHKE HOBbIEC HAYYHbI¢ IPHHIMIIBI M METOAbI HCCJIeI0BAHUI

OIIK-4.1.1
3HaeT HOBbBIE HAYYHBIE TPUHITUITHI U
METOIBI UCCIIEN0BAHNI

OIlK-4.1.2

3HaeT 3aKOHbI MEXaHUKH B 00BEME,
JIOCTATOYHOM JUISl BBITIOJTHEHHSI
HEOOXOIMMBIX PAcYETOB IPU
NPOEKTHPOBAHUH TPAHCTIOPTHBIX
00BEKTOB

OIlK-4.2.1

YMeeT NpUMEHSATh Ha IPAKTHUKE
HOBBIE€ HAYYHbIE IPUHLUIIBI U
METO/BI UCCIIETOBAaHHH.

OOyuaroIuiics 3HaeT:
-IBPUCTUYECKHE TTOIX0/1bI K pemennto NP — TpyHbIX 3a1a4.
-TpeOOBaHMUS K IBPUCTHKAM;
-METOABI OU€HKHU MMOTPEITHOCTH IAJId S9BPUCTUYCCKUX peHIeHI/Iﬁ
TPYJHBIX 3a/1a4.

OOy4aroIuics 3HaeT:
- COCTOSIHUS U M3MEPEHHS B KBAHTOBBIX CHCTEMaX;
- OCHOBHBIC IPUHIIUIIBI 3BOJIIOIITUN U USMCPCHUA COCTOSIHUM
KBAaHTOBBIX CUCTEM,
- KBAHTOBBIE CXEMBI.

OO6yuatomuiicst ymeer:

- IPUMEHSTh METO/bI KBAHTOBBIX HH(POPMAIIMOHHBIX
TEXHOJOTHH g pe€HICHUA 3a4a4, CBA3aHHBIX C paCCManHBaeMOﬁ
pobIeMoii;

- IPUMEHSTh Ha MPAKTUKE HOBBIC HAyYHbIC TIPHHIUITBI H METOJIbI
HCCIEN0BAHUMI




OIlK-4.3.1

Hmeet HaBBIKK: IPUMEHEHHUST HOBBIX
HAyYHBIX TPUHITUTIOB U METOIIOB
WCCIICTOBAHUS [T PEIICHUS
npodecCHOHATBHBIX 3a/1ad.

OOyyJaromuiics BIaueeT:
- HaBBIKAMU NMPUMEHEHHS AJITOPUTMAa KBAHTOBOTO MOUCKA MPH
PEIICHUU paccMaTpUBAEMOM MPOOJIEMbI B KOHKPETHON
TIpeAMETHON 00IacTH.

IIK-2 Pa3paGoTka MeTOAMK BBINOJHEHHS] Pa00T NOAYMHEHHBIMM AHAJIUTHKAMM Ha BCeM

KU3HCHHOM IIMKJIC Cucrembl

IK-2.1.1

3HaeT: METOJbl MOJEINPOBAHUS U
OIMCaHUs YCTPOUCTBA U
¢dysakimonupoBanus UT-
CHCTEM/IPOIYKTOB, UX YacCTEeH,
obecreueHuns: U OKPY>KEHUS

MK-221

YMeeT: BeCTH JIeT0BbIE
MEPErOBOPHI ¥ KOH(IMKTHBIC
MEPEroBOPHI

I1K-2.3.1

VimMeeT HaBBIKH: U3y4CHHE
3apy0e)KHOTO OTIBITA BBITIOJTHEHHS
aHAIUTUYCCKUX padoT

I1K-2.3.2 IMeeT HaBBIKU:
PETPOCTIEKTHBEI BHITTOTHEHHS
paboOT CUCTEMHBIMU aHATUTHKAMH

B MPEJBIAYIINE EPUOIbI

OOyuaromuiics 3Haer:

- METOABI n3yueHus u onucanusi o0vbekra UT-undpactpykTypbl
1 IPOIPAaMMHOT0 00€CIIeUeHNUs IIyTEM CO3JaHUs U UCCIIEA0BaHUs
ero Konuu (MoJienn), 3aMellarolieil OpuruHal ¢ orpeieIeHHbIX
CTOPOH, MHTEPECYIOUINX TTO3HAHNUE.

OO0y4aromuiicss ymeerT:
- y4acTBOBATh B AUCKYCCHUSX MO CYIIECTBYIOLIMM IpoOieMaM Ha
Hay4HOH OCHOBE;
- BECTHU MEPETOBOPHI € 3aKa3uyMKaMu U noctaBiukamu UT-
CUCTEM/TIPOTyKTOB.

OO0yuaromuiicst BIaieer:
- HaBBIKaMU ITOJITOTOBKH 0030pa MUPOBOTO OITBITA MOAXOI0B K
PEIICHHIO OCHOBHBIX 3214, CBSI3aHHBIX C PACCMaTpPUBaEMON
po0IIeMOi

OO0yuJaromuiics BiIaeeT:
-HABBIKAMH aHAJIN3a U MCIOJIB30BAHUS OIBITa CHCTEMHBIX
AHAJIMTHUKOB Ha OCHOBE PETPOCICKTUBHBIX JaHHBIX.

3. MecTo MMCOMILUIMHBI B CTPYKTYPe OCHOBHOM NMPo()ecCHOHAIBHONW 00pa3oBaTeIbHOM

NPOrpaMMmblI

JlucumniuHa OTHOCUTCS K 00s3aTeabHOM 4YacTu/4acT, (POPMHUPYEMOM Yy4acTHHKAMH
o0pa3oBaTeNbHbIX OTHOIIEHUH O10Ka 1 «/lucuuminnel (MOZLYIIN)».

4. O0beM IMCUMIJIMHBI M BU/ABI Y4e0HOH padoThl
Buj yueOHoii padoThl Bcero yaco

KonTaktHas padorta (1o BUugamM y4eOHbIX 3aHSITHI) 32
B ToMm uyucie:
—  nekuuu (JI) 16
— npaktuueckue 3anarug (I13) 16
— nabopaTtopHble pabotsl (JIP) -
CamoctosrensHas padora (CPC) (Bcero) 108
KonTpons 4
@dopma KOHTPOJIs (TPOMEKYTOUHOM aTTECTAIMN) 3
OO01mast TpyA0€MKOCTh: Yac / 3.€. 144/4

[Tpumeuanue: «dopma KOHTpOIIs» — 3a4eT (3).



CTpyKTypa U coaep:kaHue TUCHUILINHBI

5.1. Pa3aensl IUCHUIUIMHEL U COJIEP/KaHUE PaCCMaTPUBAEMbIX BOIIPOCOB

Nuauxkaropsl
Ne HaumeHnoBaHue pa3jieiia
u/ MCHHILTHHb Conep:xanue pasiena AoCTHKeHHs.
KOMIeTeH it
Jlexknus 1. YK-1.1.1
Onpenenenne  anroputMa.  MainuHa YK-1.2.1
TeIOPUMHTa M BBIYMCIMMBIE (YHKIIHH. VK-1.3.1
Tesuc Yépua. [Ipobiema ocTaHoBa. OIK-1.1.1
OIlK-1.2.1
1. AJtropuTvIIECKH IpakTudeckoe 3ansiTue Ne 1. OIIK-1.3.1
pa3peniuMble 3a1a41
Maimuna TrropuHra.
CamocTrosiTeibHas padoTa.
[ToBTOpEHME IEKIIMOHHOTO MaTepuaa,
BBIOOD TEMBI JJIsI JOKJIaIa.
Jlexknmus 2. YK-1.1.1
CHOXXHOCTB aJITOPUTMOB ¥ CJIOXKHOCTh YK-1.2.1
3anay pacrno3naBanus. Kimaccel P u NP. YK-1.3.1
NP — monasle 3amaun. Teopema Kyka — OIlK-1.1.1
JleBuHa. OIIK-1.2.1
BorunciauTteabHas CJI05KHOCTH OIK-1.3.1
2 1419 PACTIOIEABAHHS IIpakTHyeckoe 3ansiTHe Ne 2. OIlK-3.1.1
’ OkBuBareHTHOCTH Mo Kapmy NP — OIlK-3.2.1
TPYAHBIX 33]1a4. OIIK-3.3.1
CamocrosiTesibHasi padoTa.
[ToBTOpEHME JIEKIIMOHHOTO MaTepraa,
paboTa HaJ TOKJIaI0M
Jexuus 3.4. OIlK-1.1.1
OBpUCTHYECKHE TIOAX0AbI K pertennto NP OIlK-1.2.1
— TpYAHBIX 3a/1a4. TpeboBaHus K OIlK-1.3.1
aBpucTUKaM. OIeHKa MOTPEIIHOCTH. OIIK-3.1.1
OIIK-3.2.1
3 [pudaukéHHbIE METOABI IIpakTyeckue 3anaTusa NeNe 3, 4. OIlK-3.3.1
pemienusi NP — TpyanbIX 3aga4, | OBpUCTHUECKHE aITOPUTMBI [T pEIIEHUS IK-2.1.1
3a/1a4r KOMMHUBOSDKEDA. [IK-2.2.1
IK-2.3.1
CamocTrosiTenbHast padoTa.
[ToBTOpEHHE JICKIIMOHHOTO MaTepuaia,
paboTa HaJ TOKIaZI0M.
Jlexmus 5,6. OIIK-3.1.1
CocTosiHUS ¥ H3MEPEHUS B KBAHTOBBIX OIIK-3.2.1
cucremax. Kyoutsl. I'uns0eproBbl OIIK-3.3.1
MPOCTPAHCTBA U YHUTAPHbBIE ONIEPATOPHI. OIlK-4.1.1
OCHOBHBbIE IPUHIIMIIBI SBOJIIOLIMY U OllIK-4.2.1
OcHoBaHUSI KBAHTOBOM HU3MEPEHHUSI COCTOSIHUI KBaHTOBBIX OIlK-4.3.1
4
HH(popMaTHKH cucteM. KBaHTOBBIE CXEMBI. IK-2.1.1
[Tapamrenn3M B KBAaHTOBBIX IIK-2.2.1
BBIYUCIICHUSIX. [K-2.3.1

IIpakTHyeckue 3anaTHA Ne 5,6.
JlokJaiel CTyIGHTOB 110 BHIOPaHHOM




TEME.
CamocTosiTeibHas padoTa.
[ToBTOpECHME NEKIIMOHHOTO MaTepUaa,
paboTa HaJ| TOKIaI0M.

Jexknuu 7,8. OIlK-3.1.1

AJNTOPUTM KBAaHTOBOT'O MTOMCKA. OIlK-3.2.1

KBanToBoe npeobpazoBanue dypre. OIlIK-3.3.1

Anroputm Ilopa. OIlK-4.1.1

OIlK-4.2.1

IIpakTyeckue 3anaTus Ne 7. OIlK-4.3.1
5 KBaHTOBBIE ATOPHTMbI AJNTOPUTM KBaHTOBOT'O TTOMCKA. IK-2.1.1
’ IK-2.2.1
IIpakTyeckue 3anaTus Ne 8. [K-2.3.1

[IporpamMMHas peanu3anys aaropuTMa
KBaHTOBOTO ITOMCKA.

CamocrosiTeibHas padoTa.
[ToBTOpEHME JIEKIIMOHHOTO MaTepraa.

5.2. Pa3nensl IUCIUIUINHEL M BUIIBI 3aHATUNA

r‘yi HaumenoBanme pasaesia IuCHHUIIMHBI JI 3 JIP CPC Bcero

1 | AnropuTMHyYecKH pa3peluMble 2 2 ) 18 29
3aa4n

2 | BeruncinurensHas CI0HOCTD 3a1a4 5 9 ) 18 29
pacro3HaBaHMUS.

3 | [Ipubmmkénnnie Metoan! pemenus NP 4 4 ) 24 30
— TPYAHBIX 3a]1a4.

4 | OcHoBaHMs KBaHTOBOW MH(GOPMATUKU 4 4 - 24 32

5 | KBaHTOBBIE aITOpUTMBI. 4 4 - 24 32
Hroro 16 16 - 108 140

KoHnTtposb 4

Bcero (o6m1ast Tpy10eMKOCTbh, yac.) | 144/4

6. OHCHO‘IHLIG MaTepHajJbl s IMPOBCACHHUA TEKYIIEro KOHTPOJHA YCIIEBACEMOCTH H
l'[pOMQ)KyTO‘IHOﬁ aTTeCTAallMu oﬁyqammnxcsl o JMCHMIIJIMHE

OneHouyHble MaTepUaNbl MO JUCHUIUITMHE SBISETCS HEOTHEMJIEMON YacThio paboueit
MIPOTrpamMMBbl U TIPEACTABICHBI OT/ICTLHBIM JIOKYMEHTOM, PACCMOTPEHHBIM Ha 3acelaHuu Kadeapbl
U YTBEPKJIEHHBIM 3aBEAYIOIIUM Kadeapoil.

7. MeToauuecKkue YKazaHnusl 1Jisd oﬁyqamumxca 110 OCBOCHHUIO JTHUCHHUITINHBI

[TopsaoK M3ydeHHs TUCIUIUIMHBI CIIETYOIINN:

1. OcBoeHue pa3fienoB TUCHMILIMHBI MPOU3BOJUTCA B MOpsIKE, MPUBEJCHHOM B
pasnene 5 «CopaepkaHue U CTPYKTypa TUCHMILIMHBD. OOydaromuiicss HOKEH OCBOUTH BCE
paszensl TUCIHILIMHBI, HCIIONB3Ysl METOAMYECKUE MaTepHalbl TUCIUILTHHBI, a TaKkke ydeOHO-
MeToAn4YecKoe oOecredeHne, MpuBeIeHHOE B pa3zene § pabodelt mporpaMMBl.

2. Jns  ¢dopMupoBaHHus KOMIIETEHIMM 0O0ydaromuiics JOKEH TMPEJCTaBUThH
BBITMIOJTHEHHBIE 3aJIJaHUs, HEOOXOAUMBIE I OLEHKU 3HaHWM, YMEHHH, HaBBIKOB U (MJIM) OMbITA
JEATENIBHOCTH, TPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJEM YCIEBAEMOCTH (CM. OLIEHOUYHBIE
MaTepuaibl 0 JUCLUIUINHE).



3. [To utoram Tekymero KOHTPOJIsl YCIIEBAEMOCTH IO AMCLUIUINHE, 00YYaroluiics
JIOJKEH TMPOUTH MPOMEKYTOUHYIO aTTECTALHUIO (CM. OLIEHOYHBIE MAaTePUAIIbI 110 TUCIUILIMHE).

8. Onucanue MaAaTEPUATBbHO-TEXHUYECCKOT0O M y‘leﬁHO-MeTOI[I/I‘ICCKOFO 06ecneqeﬂnﬂ,
He()ﬁXO)IHMOFO AJIA peajim3anuu 06pasoBaTe.m>H0ﬁ nporpaMmasl mo TMCHUIIINHE

8.1.  IlomermieHus mpeacTaBiIsAOT cO00M yueOHbIE ayTUTOPUHU JUTSI IPOBEICHHS yIeOHBIX
3aHATHHM, MPEJyCMOTPEHHBIX HporpaMMoil OakaiaBpuara/crielManuTeTa/ MarucTparypsl,
YKOMILJICKTOBaHHBIE CIICIUATM3UPOBAHHON yueOHOI MeOeNblo 1 OCHAILIEHHbIE 000PY/1I0BAHUEM U
TEXHUYECKUMU CPEJICTBAMU OO0Y4EHUs, CIIy>KalllUMHU JUIsl IPEACTaBIeHNs yueOHOH nHpopManun
00JBIION ayJUTOPUM: HACTEHHBIM 3KPaHOM (CTAlMOHAPHBIM WJIM IEPEHOCHBIM), MapKEpHOM
JOCKOM M (MJM) MeNOBOW JOCKOM, MYJIbTHUMEIUMHBIM IPOEKTOPOM (CTAalMOHAPHBIM WX
IIEPEHOCHBIM).

Bce nomerienus, ucnosb3yeMsle Ui IPOBEAEHUS YUeOHBIX 3aHATUH U CaMOCTOSITENbHON
paboThI, COOTBETCTBYIOT JACHCTBYIOIIUM CAHUTAPHBIM M IIPOTUBOTIOKAPHBIM HOPMAM U ITPaBHIIAM.

ITomemieHuss A caMOCTOSTENbHOM pabOThl 00YYAIOIUXCSl OCHALIEHbI KOMIBIOTEPHON
TEXHUKOM C BO3MOKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» m obecriedeHneM A0CTymna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CpEly YHUBEPCUTETA.

8.2.  YuuBepcuteT o0ecrieueH He0OX0IMMbIM KOMILIEKTOM JIMIIEH3HOHHOTO ¥ CBOOOIHO
pacIpoCTpaHsIeMOTo MPOTPAMMHOT0 00ECIICYCHHSI, B TOM YUCJIC OTE€UYECTBEHHOTO IMPOU3BOJICTBA!

— omepanuonHas cucrema Windows, MS Office;

—  cpela mporpaMMHUpPOBaHMS Ui KBaHTOBBIX Beruucinennii MS Q# (Gecrnatnoe,
CBOOOJTHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00eCIIeUeHUE; PEXKUM JI0CTyIa
https://docs.microsoft.com/ru-ru/azure/quantum/overview-what-is-gsharp-and-qdk

— NetBeans IDE 8.2 (6ecrimaTHOE, cBOOOHO pacipoCcTpaHsIeMOe IMPOrpaMMHOE
obecnieueHue; pexxuM gocrymna https://netbeans.org/downloads/).

— (CBobojgHas nporpammHasi cucreMa ais matemaruueckux Beruucinenuit GNU Octave;

8.3.  OOyuarommmcss obecniedeH AOCTYN (yHaJICHHBIH JOCTYN) K COBPEMEHHBIM
npodeccHoHaTbHBIM 0a3aM JaHHBIX:

—  DJeKTpoHHO-OMONIMOTeYHas CHCTeMa U3IaTenbeTBa «JIaHby. [ DneKTpoHHBIN pecypc].
— URL: https://e.lanbook.com/ — Pexwum gocTyma: st aBTOPU3. MOJIb30BATEIICH;

—  DnexTpoHHO-OMOMMoTeuHas cucreMa ibooks.ru («Aioyke»). — URL: https:// ibooks.ru
| — PexxuM JTocTyma: Uit aBTOPU3. MOJIb30BATEIICH;

—  DnexTponnas 6ubmmoreka FOPAMT. — URL: https:/biblio-online.ru/ — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIb30BaTEIICH;

— Enmnoe okHO mocTyma kK 00pa3oBaTENbHBIM pecypcaM - KaTalor oOpa3oBaTelbHBIX
MHTEPHET-PECYPCOB U IMOJHOTEKCTOBOW AJIEKTPOHHOM Y4eOHO-METOAMYECKON OuOnHoTeke AJis
obiero u mpodeccuonanbHoro oopasosanus». — URL: http://window.edu.ru/ — Pexum moctyma:
CBOOOIHLIIA.

— CroBapu u osunukimorneaun. — URL: http://academic.ru/ — Pexum mgocryma:
CBOOOTHBIH.

— Hayunas snekrponnas 6ubmmoreka "KubGepJlenunka" - 3To HaydHas 3JIEKTPOHHAs
O6ubnuoreka, MOCTpOEHHass Ha mapagurme OTKpbiTod Hayku (Open Science), OCHOBHBIMH
3aJa4aMi KOTOPO# SIBJISIETCSI OMYJISIpU3alisl HAyKW M HAYYHOW JIESTeIbHOCTH, OOIIECTBEHHBIH
KOHTPOJIb KadyecTBa HAYYHBIX IMyONWKANWH, pa3BUTHE MEKIMCIUTUIMHAPHBIX HCCIIETOBAHHIA,
COBPEMEHHOI'0 MHCTUTYTa HAyYHOH PELEH3UH U MOBBIIIEHNE IUTUPYEMOCTH POCCHICKON HayKH.
— URL: http://cyberleninka.ru/ — Pexxum moctyma: cBOOOIHBIN.



8.4. OOyuaromumcsi obecrieueH A0CTyN (YOaJICHHBIM JOCTYI) K HWH()OPMAIMOHHBIM
CIIPABOYHBIM CHCTEMAM:

— JNEKTPOHHAS nH(pOpMaIMOHHO-00pa3oBaTeIbHAs cpena MIyric
https://sdo.pgups.ru/;

- MOJIKJIFOUYEHUE K CETH B OOIIEKHUTHSIX, OOSCIICUMBAIOIIEE JOCTYI K MOUCKOBBIM
cucremaM uHtepHeta Aunaexc, ['yra u ap.....

8.5. Ilepeuennb neyaTHBIX U3AAHUMN, UCIIOIB3YEMbIX B 00pa30BaTEIbLHOM IIPOLIECCE:

1. [Hacrynra C., [lanagumutpuy X., Bazupanu Y. Anroputmel. M: MHIIMO, 2014. —
318 c.

2. baymen A.H. Kiiaccudeckue v KBaHTOBBIE allTOPUTMEBL. y4e0. Tocodue 1mo
nucnuruHe «JIoruka u metononorus Hayku» / A. H. baymes. — CII6.: [TerepOyprckuii
rOCyJapCTBEHHBIN YHUBEPCUTET MyTel coodmenus, 2018. — 56 c.

3. Hunscen M., Yanr U., KBanToBbie BhIUUCICHUS U KBaHTOBas nHMopmarus. M: Mup,
206. — 824c.

8.6. [lepeuenp pecypcoB MHGPOPMAMOHHO-TEIEKOMMYHUKAMOHHOW ceTn «MHTepHEeT»,
UCIIOJIB3YEMbIX B 00pa30BaTEILHOM ITpoIiecce:

1. JInunsii kabuner DMOC [DOnexkrponnsiil pecypc]. — URL: my. pgups.ru — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH;

2. DnexkTpoHHas MHPOPMAIMOHHO-00pa3oBaTeIbHas cpeaa. [ DIEeKTPOHHBIN pecypc]. —
URL.: https://sdo.pgups.ru — Pexum mocTyma: it aBTOPHU3. OJIb30BATEICH;

3. MuHHCTEpPCTBO 3KOHOMHUYECKOTO pazpuths Poccuiickoii denepamuu [DIeKTpOHHBIN
pecypc]. — URL: http://www.economy.gov.ru — Pexxim g0ocTyma: CBOOOIHBIN;

4. DnexTpoHHBIA (HOH MPABOBOM U HOPMATUBHO-TEXHUYECKOU qokyMmeHTaruu — URL:
http://docs.cntd.ru/ — Pexxum gocTymna: CBOOOIHBIN;

5. HudopmannonHo npasosoii nopran [apant [DnekTponHslit pecypc]. - URL: http://
www.garant.ru/ - Pexxum moctyma: CBOOOIHBIIA;

6. Koncymprant tumoc. [IpaBoBoit cepBep [Dnekrponsbiii  pecypc]. -URL:
http://www.consultant.ru/ - Pexxum goctyma: cBOOOIHBIN;

7. Poccuiickas razera - ourmanbHoe U3naHue sl 10KyMeHTOB [IpaBurtenscTtBa PD
[Dnexrponnsii pecypc]. - URL: http://www.rg.ru — Pesxum noctyma: cBOOOIHBII;

8. DnexTpoHHas OMOIMOTEKa YKOHOMUYECKOH M JETOBOH JIMTEpaTyphl [DIIeKTPOHHBIN
pecypc]. - URL: http://www.aup.ru/library/ - Pesxum goctyma: cBOOOIHBII.

9. CmpaBounas cucrema StandartGOST.ru [OnekrponHslii pecypc]. Pexum moctyma
www.standartgost.ru

10. HoxTtpuna uHpopmannoHHoil 6e3onacHoctu Poccuiickoit denepanyn (yrBepxieHa
[Ipesunentom P® ot 5 nexabps 2016 1. Ne 646).

Pa3paborunk paboueit mporpamMmsl,
npodeccop kadenpsr «M1BC» JL.M. Boxko
«23» nexadps 2024 r.



