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1. eaun u 3aga4um TUCHUTIIAHBI

Pabouas nporpamma aucrumiuHsl «Jloruka u merononorus Hayku» (b1.0.1)» (nanee —
JTUCIUIUIMHA) COCTaBlIeHAa B COOTBETCTBUU € TpebOoBaHUSIMH (helepabHOr0 TOCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa BBICHIETO0 0Opa3oBaHus MO HampaBieHuto noaroroBku 09.04.02
«Mudopmarmonnsie cucteMbl U TexHojorun» (panee — @I'OC BO), yreepxaerroro 19.09.2017
r., npuka3 MunucrepcTBa obOpazoBanus u Hayku Poccuiickoit @enepamun Ne 917, ¢ yuetom
npodeccuonanpHoro cragmapra (06.022) «CucreMHBINA aHAIMTHK», YTBEPIKACHHBIN MMPHUKA30M
MunucreperBa Tpyda U couManbHOM 3amuTel Poccumiickoit denepanuu ¢ HU3MEHEHHEM,
BHECEHHBIM NMPHUKa30M MUHHCTEPCTBA TPYyAa U COIlMaIbHOM 3auuThl Poccuiickoit denepannu ot
27 anpenst 2023 r. N 367H.

Lenpto  mpenogaBaHusi  JUCHUIUIMHBI  SIBISIETCS  OpUOOpeTeHHWEe  3HAHUKA O
(GyHIaMEeHTANBHBIX MPUHLUIAX, JISKAIIUX B OCHOBAHUAX HAYK, ONPEICIAIONIMX HalpaBlICHUS
pa3BUTHUS COBPEMEHHBIX NH(POPMAIIMOHHBIX TEXHOJIOTHA.

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

— 3HAKOMCTBO C COBPEMEHHBIMU METOJJaMH KJ1acCU(DUKAIH aNTOPUTMOB U OIEHKH UX
a¢dexTuBHOCTH;

— 3HaKOMCTBO C OCHOBaMH KBaHTOBBIX aJITOPUTMOB;

— oOpereHne 00yUYaAIOIIMMUCS HABBIKOB OI[CHKH BBIYMCIIUTEILHOM CII0KHOCTH 337134,
BO3HUKAIOIIUX TIPU Pa3padOTKH MPOTPAMMHOTO 00SCTICUCHHUS U KIacCH(PUKAITUN
AJITOPUTMOB, HEOOXOUMBIX JIJISI UX PEIICHHUSL.

2. Hepeqeﬂb IVIAHUPYEMBIX pE3yJbTaTOB oﬁyqe}[m{ no JTMCHMIIJIMHE, COOTHECCHHBIX C

YCTAHOBJIEHHBIMH B 00pa30BaTeJIbHOW MNporpaMMe HHIANKATOPAMHM  JOCTHKEHUS
KOMIIETeHIM A

[InanupyembiMu  pe3yibTaTamMu OOyYeHHsS 1O JUCHUIUIMHE (MOMAYJIO) SBISETCS
dbopMupoBaHHe Yy OOy4arommxcs KOMIeTeHIHW (4actu KommeTeHrwi). ChopMUPOBAHHOCTH
KOMIETEHIIMH (4acTh KOMIIETEHIIMH) OIICHMBAETCS C MOMOIIBI0 WHIMKATOPOB JOCTHKEHUS
KOMIIETEHIIUH.

OuHas u 3a04Hasi GOpMbI 00yUEHUs

I/IH}]I/IKaTOpr JOCTHKCHUSA

o Pe3yabTarhl 00yueHHs 10 JUCHUILINHE (MOTYJIIO
KOMIICTCHIIMHN ¥ y el ( Ay )

YK-1. Crioco0HOCTh OCYHIECTBJIATh KPUTHYECKHI aHAIWU3 MPOOJEeMHBIX CHUTyallMii Ha OCHOBe
CHCTEMHOT0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO JI€iiCTBHUIA.

VYK-1.1.1. 3naeT meToaBI OOy4aromuiics 3Haer:

CHCTEMHOTO ¥ KPUTHYECKOTO - METOJBI CHCTEMHOTO ¥ KPUTHYECKOTO aHAN3a;

aHaJN3a; METOJINKU Pa3paboTKU - METOJIUKA Pa3pabOTKH CTPATETUN ACUCTBUH JJIS BBISBICHHUS U
CTpaTeruu ACUCTBUHN s pelieHus mpoOJIeMHON CUTYyaInH.

BBIABJICHUA U PCIICHUA
NpoOJIEMHOM CUTYalluH

YK 1.2.1. YMeeT npuMeHsATh OO0yuaromuiicss ymeer:

METOJIBI CUCTEMHOTO TTOIX0/1a 1 - MPUMEHSATh METOJbI CUCTEMHOTO MOAX0/1a M KPUTHIECKOTO
KPUTHUYECKOTO aHaIN3a aHayM3a MPOOJIEMHBIX CUTYALUH;

NpoOJIEMHBIX CUTYalNH; - pa3pabaThIBaTh CTPATETHUIO IeHCTBUH, MPUHIMATh KOHKPETHBIE
pa3pabaThIBaTh CTPATETUIO pelIeHus s ee pearu3alum.

JIEHCTBUNA, IPUHUMATh KOHKPETHBIE
pelIeHus s €€ peaanu3anuu

YK-1.3.1. Biageer meToonorueit OO0yuaromuiicst BajeeT:
CHCTEMHOT'0 U KPUTHYECKOTO - METO/I0JIOTHEH CUCTEMHOI'0 X KPUTHUECKOTO aHaI13a




aHaIM3a MPOOJIEMHBIX CUTYallNi;
METOTUKaMHU TIOCTAHOBKH LIEINH,
OTpeJieNIeHHsI CIOCO00B ee
JIOCTHKCHHUS, pa3pabOTKU
cTparerui qeMcTBuit

MPOOJIEMHBIX CUTYaITNH
- METOJIMKaMH{ TIOCTAaHOBKH LIEJIH, OTIPEIETICHHsI CITOCOO0B ee
JIOCTHXKCHHUS, Pa3paO0TKU CTpaTeruil IEHCTBUIA.

OIIK-1 Crnoco0eH caMoOCTOSAATEeJbLHO NMPHOOpeTaTh, Pa3BUBATh M NPUMEHSATL MaTeMaTHYecKHe,
eCTeCTBEHHOHAYYHbIE, COUUATbHO-IKOHOMUYECKHE H NMPodecCHOHAIbHBIE 3HAHUS JJs1 pelleHus
HeCTAaH/IAPTHBIX 3224, B TOM YHcJe B HOBOIi HJIM He3HAKOMOIi cpele H B MeKIUCHUNIUHAPHOM

KOHTEKCTE

OIIK-1.1.1 3Haer ocHOBHEIE
MOHATHS U 3aKOHBI €CTECTBEHHBIX
HayK.

OIIK-1.1.2 3HaeT OCHOBBI
MaTEMaTHYECKOr0 aHaan3a 1
MOJICITUPOBAHUSI.

OIIK-1.1.3 3naeT OCHOBHBIC
WHXXEHEPHBIC 33/1a4U B
po(heCCUOHANBHOM JIEATEIIbHOCTH.

OIlK-1.2.1

YMeer peraTh HHXEHEPHbIC 3a/1auH
B TIpopeCcCHOHALHOM JIeSITeTbHOCTH
C UCIIOJIb30BAaHUEM METOJIOB
€CTECTBEHHBIX HAyK

OIIK-1.3.1

Bnaneer meTogamMu
MaTeMaTU4YeCKOIro aHajau3a 1
MOJICJIMPOBaHHUS B 00BEME,
JIOCTATOYHOM JIJIs PEIICHUS
I/IH)I(eHepHBIX 3aJga4 B
po(hecCHOHATBHOMN EATENbHOCTH

OIIK-1.3.2

I/IMCCT HABBIKH UCITIOJIB30BaHUS
(bU3NKO-MaTEeMaTUIECKOTO amnmaparyg
B 00beME, HEOOXOIUMOM ISt
peIHeHI/ISI I/IH)KeHepHBIX 3aga4

OO0yyvaromuiicst 3HaET:
- IOHTHE HAYYHOTO METO/Ia ¥ HAyYHOW METOJ0JIOTHH;
- KJTaccu()MKAIMIO HAYYHBIX METOJIOB.

OOyyaromuiicst 3HaeT:

- IPUHLMITBI PaCYJICHEHHUS CIIOKHOH 3a/]a4i Ha COCTABIISIOIINE
YaCTH C IENBI0 Pa3padoTKh YPPEKTUBHBIX aITOPUTMOB €€
perIeHus;

- METO/IBI U3y4eHHs 00bEeKTa (OPUTHHANA) TyTEM CO3JaHuUs H
UCCIIEJOBaHUS €r0 KONuu (MOAENHN), 3aMEIIAIOIIei OpUruHa ¢
OIIPE/ICIIEHHBIX CTOPOH, HHTEPECYIOMNX O3HAHUE.

OO0yyarommuiics 3HaeT:
- xsaccel P 1 NP, NP — osnble 3ama4n;
- IPUHIIMITBI OIICHKY CJIOKHOCTH aJIFTOPUTMOB M CJIOKHOCTD 33124
pacrno3HaBaHusl.

OO0y4JaroIIMiCcs yMeeT:

- METO/JIBI, CIOCOOBI 1 cTparerun 3pGHEeKTUBHOTO YIIPABICHUS
pa3paboTKOI MPOrpaMMBbl, 3a/IaHUE BPEMEHHBIX TPEOOBaHUIT K €€
MOJICCTEMAM.

- CaMOCTOSITETBHO COPMUPOBATH MHOOPMAIIOHHYIO 0a3y,
HEOOXOAMMYIO JUISl PEIICHUs PACCMaTPUBAaEMOIl IPOOIIEMEL.

OOy4aromuiics Biajeer:

- METO/IaMH pa3pabOTKX MHTETPUPOBAHHON MPOrPaMMHON
CpPeJIbI [T peleH s TOCTaBIeHHOMN 3a1a4H;

-METOJIaMHU PACUJICHEHUS CIIOKHOM 3a/1auu Ha COCTABJISIOLINE
YaCTH C 1EJIBI0 Pa3paboTKu 3PHEKTUBHBIX aJITOPUTMOB €€
pelieHus;

- METOJIaMU M3y4YeHUs 00beKTa (OpUTrHHAlA) ITyTeM CO3/IaHUs U
WCCIIEIOBAHUS €r0 KOHH (MOJIEINN ), 3aMeIaroIIeld OPUTHHAI C
OTIpeICTICHHBIX CTOPOH, HHTEPECYIOUINX MO3HAHME.

OO0yuaromuiics UMeeT HABLIKH:

-KJMaccu(pMKALMU CYIIECTBYIOIIETO MUPOBOTO OIBITA PEIICHHUS
3aJ1a4, BO3HUKAIOIIUX B MIPOIIECCe PEIISHHs pacCMaTPHBaeMOM
poOIEMBI.

- OIICHKH BBIYMCIUTEIBLHBIX PECYPCOB, HEOOXOAMMBIX ISt
PElIeHUs IOCTaBJICHHBIX 33/1a4 B TPEOyeMbIe CPOKHU;

- pacrio3HaBaHus ¥ BeiAeneHus NP — TpyqHbIX 3a/1a4,
BO3HHUKAIOIIKX B ITPOIIECCE PEIICHUS OCHOBHOM 3a/1a4H;




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

CTPYKTYpPHPOBaTh, 0(opMIIsITH

H TMNpPeaACTaBJATbL B BHUIC AHAJIUTHYECCKHUX 0630p0B C

000CHOBAHHBLIMH BbIBOIaMH H PEKOMEHIAIIUAMMU

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
BHUJIC 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 TOKNIA, CHHTE3UPYIOIIU
CYILIECTBYIOLINI MUPOBOI OMBIT OJXOA0B K PEIIEHUIO 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 pacCMaTpUBaeMON
IPOOJIEMBI;

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

OIIK-4 Crioco0eH NpUMEHSITh HA IPAKTHKE HOBbIC HAYYHbI¢ IPHHIMIIBI M METOAbI MCCJIeI0BAHNI

OIIK-4.1.1
3HaeT HOBBIC HAYYHBIE TIPUHIIAITHI U
METOIBI UCCIIEN0BAHNI

OIlK-4.1.2

3HaeT 3aKOHBI MEXaHUKH B 00beMe,
JIOCTaTOYHOM JIJIS BBIIIOJTHEHHUS
HEOOXOIMMBIX PAcYETOB IPU
MPOEKTUPOBAHUH TPAHCIIOPTHBIX
00BEKTOB

OIIK-4.2.1

YMeeT mpUMEHSTh Ha NPAKTUKE
HOBBIC HAyYHBIC TIPUHITATIBI U
METOJbI UCCIICIOBAHUIA.

OOy4aroIuiics 3HaeT:
-3BpUCTUYECKHE MOAX0AbI K permennto NP — Tpynubix 3amad.
-TpeOOBaHUs K IBPUCTHKAM;
-METO/IbI OLIEHKH TIOTPEITHOCTH IS SBPUCTUYECKUX PEIICHUN
TPYIHBIX 33]1a4.

OOy4aroIuics 3HaeT:
- COCTOSAHUA U USMCPCHUA B KBAHTOBBIX CUCTEMAX;
- OCHOBHBIE TIPUHITUIIBI YBOJTIOIIMH U U3MEPEHUSI COCTOSIHU
KBAaHTOBBIX CUCTEM,
- KBAHTOBBIC CXCMHBI.

OO0yuaromuiics ymeeT:

- MPUMEHSATh METO]IbI KBAHTOBBIX WH()OPMAITMOHHBIX
TEXHOJIOTHIA JJIsl PEIICHHS 3a]1a4, CBA3aHHBIX C pacCMaTpHBaeMOit
pobIeMoii;

- IPUMEHSTD Ha MPAKTUKE HOBBIC HAYYHBIC TPUHIIUAIIBI U METO/IbI
HCCIIEJOBaHHUHI




OIIK-4.3.1 OOyyJaroruiics: BIameeT:

WCCIICZIOBAHUS JIJISl PEIICHUS MIPEeIMETHON 00JIACTH.
npodecCHOHATBHBIX 3a/1ad.

HmeeT HaBBIKH: IIPUMCHCHUA HOBBIX¥ - HaBbIKaMU IIPYMMCHCHUA aJITOPUTMa KBAHTOBOI'O ITOUCKA IIPpU
HAay4YHBIX IIPUHIOHWIIOB U METOA0B peuICHUun paCCManHBaCMOﬁ Hp06J'ICMBI B KOHKpCTHOfI

KU3HECHHOM IIUKJIE Cucrembl

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

o0ecrieYeHus! U OKPYKEHHUS

B MPEJBIAYIINE EPUOIbI

K-2.1.1 OOyuaroruiics 3HaeT:

3HaeT: MEeTOAbl MOJICTTUPOBAHHS U - METOJIbI U3Y4CHUs U onucanust o0bekra UT-undpactpykrypsr
OTMCAHHUs YCTPOWUCTBA U U TIPOTPaMMHOTO 00ECIICUCHHST ITyTEM CO3JIaHUS ¥ UCCIICTOBAHHUS
¢yaxronupoBanus UT- €ro KOImuu (MOJICIIH ), 3aMeIaoIIel OpUTHHAN C OTIPEICIICHHBIX
CHCTEM/IPOIYKTOB, UX YacCTeH, CTOPOH, HHTEPECYIOLINX MMO3HAHUE.

K -2.2.1 OOy4aromuics: ymeeT:

YMeeT: BecTH JeTOBBIe - Y9aCcTBOBATh B JUCKYCCHUSAX 10 CYIIECTBYIOIIUM IIpobIeMaM Ha

MIEPETOBOPHI ¥ KOH(JIMKTHEIE Hay4YHOU OCHOBE;

MePEroBOPHI - BECTH MIEPErOBOPHI C 3aKa34MKaMHu U rocraBmykamu UT-
CHCTEM/TIPOTYKTOB.

IK-2.3.1

HmeeT HaBBIKU: U3yUeHUE OO0yyaromuiics Biajeer:

3apy0eKHOTO OIBITA BHITIOJHEHUS - HaBBIKaMU TIOJTOTOBKH 0030pa MUPOBOTO OITBITA TIOAXO/I0B K

aHATUTUYIECKUX paboT PEIICHNIO0 OCHOBHBIX 33/1a4, CBSI3aHHBIX C paCCMaTPHUBAEMOM
po0JIeMOit

[1K-2.3.2 ImeeT HaBBIKU: OO0yuJaromuiics BiIaeeT:

PETPOCTIEKTHUBLI BBIIIOJIHCHU A -HaBbIKaMU aHaJIn3a U HUCII0JIb30BaHUs OIIbITa CUCTEMHBIX

pa60T CUCTCMHBIMH aHAJINTUKaMH AHAJINTUKOB Ha OCHOBE PETPOCHEKTUBHBIX JaHHBIX.

3. MecTO TMCUMILIMHBI B CTPYKTYpPe OCHOBHOI NpodeccuoHAIbHONH 00pa3oBaTeibLHOI

NPOrpamMmbl

JlucuMmiauHa OTHOCHUTCS K 00s3aTelabHOM 4acTu/4acTd, (OpMUPYEMOW ydaCTHUKAMU

0o0pa3oBaTenbHbIX OTHOIIEHUHN O0510Ka 1 «/{uCIuIIMHbI (MOAYIH)».

4. O0beM IMCUMIJIMHBI M BU/ABI Y4e0HOH padoThl

Jli1s ouHO# opMBI 00YUEHUS

Buj yueOHoii padoThl

Bcero uacos

KonTakTHas paborta (1o Bugam y4eOHBIX 3aHSITHI) 32
B ToM uucne:

—  gexuuu (JI) 16
— npaktuueckue 3anarug (113) 16
— nabopaTtopHble pabotsl (JIP) -
CamoctosrenpHas padora (CPC) (Bcero) 108
KoHnTpoas 4
dopma KOHTPOJIs (IPOMEKYTOUHON aTTeCTallUHN) 3
OO01mas TpyA0€MKOCTh: vac / 3.e. 144/4




st 3a0uHOM hopMBI O0yUeHUS

Buna yueOHoii padoThl

Bcero uyacos

KonTakTHas padora (110 BugamM y4eOHBIX 3aHSITHIA) 12
B Tom uncie:
—  gexuuu (JI) 6
— npaktuueckue 3anarus (I13) 6
— yabopatopHbie pabotsl (JIP) -
CamocrositensHas pabora (CPC) (Bcero) 128
KonTpons 4
®dopma KOHTPOJISI (MMPOMEKYTOUHON aTTECTAIUH) 3
OO01mast TpyA0eMKOCTE: vac / 3.e. 144/4
Ilpumeuanue: « Dopma konmpoaay — 3avem (3).
CTpyKTypa H coAepKaHHe U CHUIITTHHbI
5.1. Paznensl IUCHUILTMHBI M COAEP’KaHUE PACCMAaTPUBAEMBIX BOIIPOCOB
Ounas u 3a04Has Gopmbl 00yUeHUs
Ne HanmeHnoBaHue pa3nena Wnkatopst
w/n P Coaep:xanue pasjeia AOCTHAEHHUST
KOMIeTeHIii
Jlexknus 1. YK-1.1.1
Onpenenenue  alroputMa.  MainuHa VK-1.2.1
TeropuHra ¥ BBIYHACIAMBIE (YHKIUH. VK-1.3.1
Tesuc Yépua. [Ipobaema ocTaHOBA. OIIK-1.1.1
OIK-1.2.1
1. AITOPHTMHUCCKH IpakTuyeckoe 3ansTue Ne 1. OIlK-1.3.1
pa3peminMble 3a1a41
Mamuna Teropunra.
CamocTtosiTenbHasi padoTa.
[ToBTOpEHHE JICKIIMOHHOTO MaTepuaia,
BBIOOP TEMBI [UIs JOKJIA/A.
Jlexknus 2. YK-1.1.1
C0XHOCTh aJITOPUTMOB H CIOXKHOCTh YK-1.2.1
3anay pacrmo3HaBanus. Kiraccer P u NP. VK-1.3.1
NP — nonssle 3anaun. Teopema Kyka — OIlK-1.1.1
JleBuHna. OIlK-1.2.1
BuluucanTeabHast C10KHOCTh OIK-1.3.1
2 3a7124 paco3naBanus IIpakTH4eckoe 3ansiTue Ne 2. OIIK-3.1.1
) OxsuBanenTHocTh 10 Kapmy NP — OIlK-3.2.1
TPYIHBIX 3a/1a4. OIlK-3.3.1
CamocTrosiTenbHasi padoTa.
IToBTOpEHHE JICKIIMOHHOTO MaTepuaia,
paboTa HaJ| TOKIaI0M
Jlexmuus 3.4. OIIK-1.1.1
OBpHUCTHYECKHE MTOAXOABI K pemrennto NP OIIK-1.2.1
I[IpudankéHHBIE METOBI — TpyAHBIX 3a1a4. TpeboBanus x OIIK-1.3.1
3
pemienusi NP — TpyanbIx 3ama4, |3BprctukaM. OneHKa MOTrpenrHoCTH. OIlK-3.1.1
OIIK-3.2.1
IIpakTyeckne 3anaTusa NeNe 3, 4. OIIK-3.3.1




OBPHUCTHYECKHEC aJTOPUTMBI JJIS PEIICHUS IK-2.1.1
3aJ1a4l KOMMHUBOSDKEDA. IK-2.2.1
IK-2.3.1
CamocrosiTeibHas padoTa.
[MoBTOpEHME JIEKIIMOHHOTO MaTepUaa,
paboTa HaJ TOKIAI0M.
Jlexmus 5,6. OIlIK-3.1.1
COCTOSIHUS M H3MEPEHHUS B KBAHTOBBIX OIlIK-3.2.1
cucremax. Kyoutsl. ['uns0eproBbl OIIK-3.3.1
MPOCTPAHCTBA U YHUTAPHBIE ONIEPATOPHL. OIlK-4.1.1
OCHOBHBIC IPUHITATIBI SBOTIOITAN 1 OIlK-4.2.1
M3MEPEHHSI COCTOSTHIIN KBAHTOBBIX OIlK-4.3.1
cucteM. KBaHTOBEIE CXEMBEI. IK-2.1.1
OcHOBaHUSI KBAHTOBOI [Tapamrenn3M B KBAaHTOBBIX I1K-2.2.1
4
HH(OPMATHKH BBIYHCIICHHSX. IK-2.3.1
[IpakTHyeckue 3anaTusa Ne 5,6.
JloKIIagpl CTYICHTOB 110 BBIOpaHHOM
TeMe.
CamocrosiTenbHast padoTa.
[MoBTOpEHME JIEKIIMOHHOTO MaTepUaa,
paboTa HaJ TOKIaI0M.
Jexkmnuu 7,8. OIlIK-3.1.1
AJTOPUTM KBaHTOBOTO TIOWCKA. OIIK-3.2.1
KganToBoe npeobpazoBanne ®ypse. OIlK-3.3.1
Anroputm lopa. OIlK-4.1.1
OIlK-4.2.1
MpakTuyeckue 3anaTus Ne 7. OIIK-4.3.1
5 KBaHTOBBIE ATOPHTMbI AJTOpUTM KBaHTOBOI'O TIOMCKA. IK-2.1.1
IK-2.2.1
IpakTuyeckue 3ansaTus Ne 8. [1IK-2.3.1
[TporpamMHasi peanu3aius aropuTMa
KBaHTOBOT'O [TOMCKA.
CamocTrosiTenbHasi padoTa.
IToBTOpEHHE JICKIIMOHHOTO MaTepuaa.
5.2. Pazniensl TUCIUTIIAHBI M BUABI 3aHATHI
Ounas ¢popma 00yueHust
I‘E‘i HaumenoBanme pasaesia JIUCHHUIIIMHBI JI 113 JIP CPC Bcero
1 | AnropuTMHUEcKH pa3peluMble 5 2 ) 18 22
3a7a41
2 | BeruncnurensHas CI0KHOCTD 3a1a4 5 2 ) 18 29
pacro3HaBaHusl.
3 | [Ipubmmxénnsie meto el pemerns NP 4 4 ) 24 32
— TPYJHBIX 3a7a4.
4 | OcHoBaHMsI KBaHTOBOW MH(GOPMATUKU 4 4 - 24 32
5 | KBaHTOBBIC QJITOPUTMBIL. 4 4 - 24 32
Hroro 16 16 - 108 140
Kontposb 4
Bcero (oOmiast TpynoemMkocTsh, uac.) | 144/4




3aounas popma oOydeHHS

ryi HaumeHoBaHue pa3aesia TUCHHUILIMHBI JI 113 JIP CPC Bcero
1 | AuropuTMHUYECKH pa3peluMble 5 ) ) 29 o4
3a1a4n
2 | BeruncinurensHas CI0HOCTD 3a4a4 1 1 ) 29 24
pacro3HaBaHMUs.
3 | Ipubmmwxénnsie meto sl pemenus NP 1 1 ) 28 30
— TPYAHBIX 3a/1a4.
4 | OcHOBaHMs KBaHTOBOW MH(OPMATHKH 2 2 - 28 32
5 | KBaHTOBBIE QJITOPUTMBI - 2 - 28 30
Hroro 6 6 - 128 140
KoHntpoub 4
Bcero (obrmiast TpymoeMKocTsh, yac.) | 144/4
6. OueHouHble MaTepHaJbl /sl MPOBeIEHUS TEKYIIEro KOHTPOJS YCIeBaeMOCTH U

l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn oﬁyqamumxcﬂ o JuCHMIIJIMHE

OneHouHbIE MaTepUaNbl MO AWCUUIUIMHE SIBISETCS HEOTHEMIIEMOW YacThio paboueit
IPOTpaMMBbI U MPEACTaBIEHbI OTJEIbHBIM JIOKYMEHTOM, pACCMOTPEHHBIM Ha 3aceJaHuU Kadeapsl
U YTBEPXKICHHBIM 3aBEAYIOMINM Kadeapoii.

7. Metoauyeckue ykazaHus AJ1sl 00y4al0IIHUXCS 110 OCBOEHUIO THCIUIIHHBI

[TopsaoK U3ydeHHs TUCIUIUIMHBI CIIETYIOIINN:

1. OcBoeHne pasnenoB AUCIHUILIMHBI TMPOU3BOJIUTCS B TOPSJKE, NMPHUBEACHHOM B
pasnene 5 «CoaepkaHue W CTPYKTypa AMCHUILIMHBI». OOydaromuiicss JOMKEH OCBOUTH BCE
pas3zenbl JUCHUIUIMHBI, UCTOIb3YsI METOJINYECKUE MaTepHalibl AUCHMILIUHBIL, a TaKke ydeOHO-
METOMYECKOe 00eCIIeueHHE, MPUBEICHHOE B pa3jene 8 pabodeil mporpaMmel.

2. Jns  dopMupoBaHus KOMIETEHIMH OOydYalolUCS JIOMDKEH MPEACTaBUTH
BHITIOJTHCHHBIC ~ 3aJaHusl, HEOOXOJWMBIC JUIS OLEHKH 3HAHWH, YMCHHH, HAaBBIKOB,
MPEyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAeMOCTH (CM. OIIGHOYHBIC MaTEpHAbI TI0
TUCITUTIIIUHE).

3. [To mToram Tekylero KOHTPOJIsS yCIIEBAEMOCTH IO TUCLUIUIMHE, 00ydarolmuncs
JIOJKEH TMPOUTH MPOMEKYTOUHYIO aTTECTALNIO (CM. OLIEHOYHbIE MAaTEPUAIIbI 110 TUCIUITIIMHE).

8. Onucanue MaTepHaTbHO-TEXHHYECKOT0 M Y4YeOHO-METOAMYECKOro odecredeHus,
He00X0MMOro sl peajJn3anuu 00pa3oBaTeIbHON NPOrPaMMBbI 10 JUCHHUILINHE

8.1.  IlomerieHus nmpeacTaBiasioT co00M yueOHbIE ayTUTOPUHU JUTSI IPOBEIEHHS yIeOHBIX
3aHATUN, TMPEAyCMOTPEHHBIX TMPOrpaMMol OakanaBpHaTa/crieruainuTeTa/ MarucTpaTyphl,
YKOMIUIEKTOBAaHHBIE CIIEIUATU3UPOBAHHOMN yueOHOI MeOelnbio U OCHAIIIeHHbIe 000pYIOBAHUEM U
TEXHUYECKUMHU CpeJCTBaMHM OOy4eHUs, CIy>KaIlllUMHU I NpeCTaBlieHus: yueOHoi nHpopmanun
OONBIIONW ayAMTOPUHU: HACTEHHBIM SKpPaHOM (CTAllMOHAPHBIM WJIM TEPEHOCHBIM), MapKepHOMH
JOCKOW W (WJIM) MEJIOBOM JTOCKOM, MYJIbTUMEAUIHBIM MPOEKTOPOM (CTAalMOHAPHBIM WU
IIEPEHOCHBIM).

Bce nomenienusi, HCoab3yeMble AJisl IPOBEIEHUS yUEOHBIX 3aHATHI U CaMOCTOSATENbHON
paboThI, COOTBETCTBYIOT JACHCTBYIOIIUM CAHUTAPHBIM M IIPOTUBOMOKAPHBIM HOPMaM U ITPaBHIIaM.

[Tomerenust yIsi cCaMOCTOATENBEHON PabOThl OOYUYaAIOIMUXCS OCHAIEHBI KOMITBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsS K ceTu «/HTepHeT» M obecreyeHuem AoCTymna B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIBHYIO CPEY YHHBEPCHUTETA.



8.2.  YHuBepcureT oOecriedeH He0OXOMMBIM KOMITJIEKTOM JIUIIEH3HOHHOTO i CBOOOTHO
pacmpocTpaHsIeMOro MPOrpaMMHOTO 00ECIIEYeHHsI, B TOM YUCJIE OTE€UECTBEHHOTO MPOU3BOJICTBA.

[Tepeuenb MUIIEH3MOHHBIX TTPOTPaMM IIpeJcTaBlieH Ha BHyTpeHHeM noptaiie ®I'bOY BO
[I'VIIC no anpecy http://eaisu.pgups.edu.mps/info/prog/

8.3.  OOyuarommmess obecniedeH AOCTYN (YyAaJCHHBIM JIOCTYN) K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX:

—  DIIeKTpOHHO-OMOIMOTEUHAs CUCTEMA 3aTeNbCTBA «JlaHby. [ DNeKTpOHHBIN pecypc].
— URL: https://e.lanbook.com/ — Pexxum gocTyma: 1jist aBTOPHU3. MOJIb30BATEIICH;

—  DuexTpoHHO-OMOIMoTeuHas cucreMa ibooks.ru («Aidyke»). — URL: https:// ibooks.ru
| — Pesxxum ntoctyna: Juis aBTOPH3. MOJIb30BATEICH;

—  Dnexrponnas 6uGmuoreka FOPAMT. — URL: https://biblio-online.ru/ — Pexum
JoCTymna: JIjIsl aBTOPH3. MOJIb30BaTeEeH;

— Enunoe okHO nocTtyna Kk o0pa3oBaTeIbHBIM pecypcaM - Karajor 00pa3oBaTeIbHbBIX
MHTEPHET-PECYPCOB M IMOJHOTEKCTOBOM 3JIEKTPOHHOM y4eOHO-METOIUYECKO OnOInoTeKke uis
o6rrero u mpodeccuonanbHoro obpasosanus». — URL: http://window.edu.ru/ — Pesxum moctyma:
CBOOO/THBIM.

— CroBapu u osunukioneann. — URL: http://academic.ru/ — Pexum gocryma:
CBOOOHBIM.

— Hayunas snextponnas 6ubnuoreka "KubepJlennnka" - 370 HayuHas 3JI€KTPOHHAS
O0ubnmoTeka, MOCTpOCHHAs Ha mapagurMe OTKpbIToi Hayku (Open Science), OCHOBHBIMHU
3aJja4yaMyd KOTOPOM SIBIISIETCS MOMYJApU3allis HAYKU U HAYYHOU AESITeNTbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KayeCTBa HAYYHBIX MyONMKALWH, Pa3BUTHE MEKIUCHUIUIMHAPHBIX HCCIIEIOBAHHIA,
COBPEMEHHOT0 MHCTUTYTA Hay4YHOU PelleH3UH U MOBBIIICHHE [IUTUPYEMOCTH POCCUICKON HAyKH.
— URL: http://cyberleninka.ru/ — Pexxum goctyrma: cBOOOIHBIH.

8.4. OOyuaroumcs oOecriedeH AOCTYN (yOaJIeHHBIH JTOCTYI) K HWH(GOPMAIMOHHBIM
CIIPaBOYHBIM CUCTEMAM:

. 3IIEKTPOHHAS nHpopMaIrMoOHHO-00pa3oBaTeIbHAs cpena [I'VIIC
https://sdo.pgups.ru/;

- MOJIKJIIOUYEHUE K CETH B OOILIEKHUTHUSIX, OOECIEeUnBaIOIee JOCTYI K MOMCKOBBIM
cuctemaM uHtepHera Annaexc, ['yra u ap.

8.5. IlepeyeHp mTeyaTHBIX W  JJEKTPOHHBIX  W3JAHWHA,  HCIOIB3YEMBIX B
00pa3oBaTeIbHOM IpoIiecce:

1. baymes, Anekceit Hukomaesuu.  Knaccuyeckue m KBaHTOBBIE alropuTmbl [ TekcT] :
yuebHoe nocodue / A. H. baymes ; , ®I'bOY BO MI'VIIC. - Cankr-IlerepOypr : ®I'BOY BO
[II'YTIC, 2018. - 57 c. : un. - bubmumorp.: ¢. 56. - ISBN 978-5-7641-1168-1 : 182.88 p. - Tekcr :
HenocpeacTBeHHbIH. YuBmuxul, C. A. KBantoBas nnpopmatuka : yuyeObHoe nmocodue / C. A.
Yusunuxud. — Cankt-IlerepOypr : HIY U'TMO, 2009. — 80 c. — TekcT : anexTpoHHbli // Jlanb

JNeKTpoHHO-OnbOmMoTeynass cucrema. — URL: https://e.lanbook.com/book/40805 (mara
obparmenust: 06.07.2024). — Pexum goctyna: AJisi aBTOPU3. MOJIH30BaTENEH.

2. baymes A.H. Knaccuyeckue 1 KBAaHTOBBIE aITOPUTMBI. yueO. MocoOHe MO AUCHUIIINHE
«Jloruka u meromonorus Haykw» / A. H. baymes. — CII6.: [lerepOyprckuii rocynapcTBeHHBIN
YHHUBEpCUTET myTeit cooOmenus, 2018. — 56 c.

3. KBanToBass umH(popmaTika 1a00paTOpHbIM NpakTUKyM : ydeOHoe mocodue / FO. T.
Masypenko, C. A. YuBunuxun, A. U. Tpudanos, B. B. Opno. — Cankr-Ilerep6ypr : HUY
NTMO, 2009. — 58 c¢. — TeKcT : aneKTpoHHbIN // JIaHb : 31eKTpOHHO-0MOIMOTeYHas cCcTEMA.
— URL: https://e.lanbook.com/book/40806 (mata obpamenus: 06.07.2024). — Pexxum noctymna:
JUIs aBTOPU3. MOJIb30BATENEH.

4. OCHOBHI KBaHTOBOW WH(popMannu [ DNeKTpOHHBIN pecypc]. - Maxaukana : JII'Y, 2018.
-3lec.


http://eaisu.pgups.edu.mps/info/prog/

- URL.: https://e.lanbook.com/book/158482https://e.lanbook.com/img/cover/book/158482.jpg. -
b. . Pexxum nocryna:
https://e.lanbook.com/book/158482 https://e.lanbook.com/img/cover/book/158482.jpg

5. Kaiizep, C. W3ydaem kBaHTOBBIC BbIuucieHus Ha Python u Q# [DnexTpoHHBIM
pecype] / C. Kaizep, K. I'panan. - Mocka : JIMK Ilpecc, 2021. - 430 c. - URL:
https://e.lanbook.com/book/241091https://e.lanbook.com/img/cover/book/241091.jpg. - ISBN
978-5-97060-935-4

6. HymxkuH, P. B. KBanTOBBIC BRIYHMCIICHUSI U (YHKIIMOHAIBLHOE IMPOTPAMMHUPOBAHHE
[DnexTponnbiit pecype] / P. B. Hymkun. - Mocksa : JIMK IIpecc, 2015. - 232 c. - URL:
https://e.lanbook.com/book/97340https://e.lanbook.com/img/cover/book/97340.jpg.

7. Hunbcen M., Yanr 1. KBanToBbIe BBIUMCICHUS U KBaHTOBas nH(popmanus. M: Mup,
2016. — 824c.

8.6. Ilepeuenp pecypcoB MH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «HTepHeT»,
UCIOJIb3YEMBIX B 00pa30BaTeIbHOM MPOLIECCe:

1. JIuunsiit kabuner DUOC [Onekrponusiii pecypc]. — URL: my. pgups.ru — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENECH;

2. DnexkTpoHHas MHPOPMAIIMOHHO-00pa3oBaTeIbHas cpeaa. [ DIEKTPOHHBIN pecypc]. —
URL.: https://sdo.pgups.ru — Pexum mocTyma: 1yisi aBTOPHU3. OJIb30BATEICH;

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

4. DaexTpoHHBIA (HOH MPABOBOM U HOPMATUBHO-TEXHUYECKON 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 mumoc. IlpaBoBoit cepBep [Dnextponsbiii  pecypc]. -URL:
http://www.consultant.ru/ - Pexxum goctyma: cBOOOIHBIN;

7. Poccuiickas razera - ourmanbHoe u3nanue s 10KkyMeHToB [IpaBurensctBa PD
[Dnexrponnsii pecypc]. - URL: http://www.rg.ru — Pesxxum noctyna: cBOOOIHBII;

8. DnexrtpoHHas OMOIMOTEKa SKOHOMUYECKOH M JICTIOBOM JUTEPATYphl [ DIEKTPOHHBIH
pecypc]. - URL: http://www.aup.ru/library/ - Pesxum goctyma: cBOOOIHBII.

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

10. Hoxrpuua mHpopmanmoHHOM Oe3omacHocTH Poccuiickoit denepanuu (yTBEpKICHA
[Tpesunentom PO ot 5 nexabps 2016 r. Ne 646).

Pazpabotunk pabouelt mporpaMmel,
npodeccop kadeapsr «MBCy» JL.M. Boxxo
«20» suBapst 2026 .



