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1. MECTO JJUCLIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMEI

1.1. TpeOGoBaHus K MpeaBAPUTEIHHON MOATOTOBKE OOYJAIOIINXCS, MPEAIICCTBYIOIINE U
COITYTCTBYIOIIUE TUCIMILINHBI, HA KOTOPBIX OCHOBBIBACTCS H3yUCHUE TaHHOU:

0a30Bast IOJrOTOBKA M0 MaTeMaTHKE B 00BEME MPOrpaMMbl CPETHEH IIKOJIBI,

JTMCIUTUTMHBL  TIporpaMMbl - OakanaBpuata: OCHOBBI mporpammupoBanus, OOBEKTHO-
OPUEHTHUPOBAHHOE MPOrpaMMHUpOBaHue, UHCICHHBIC METOAbBI METEMAaTHYECKOTO aHATU3a.

1.2. JlucuumiuHbl, KypcoBbIe Pa0OThI M TPAKTUKH, Ui KOTOPBIX OCBOCHHE IaHHOM
JMCIIATUTMHBI HEOOXOIMMO KaK MPEIIeCTBYOIIEE:

npakTuku: [Ipon3BoACTBEHHAS MPAKTHKA: MPEATUTUIOMHAS IPAKTHKA.

2. OIIMCAHUE JVCHUITIMHBI

2.1. OOmias xapakTepUCTUKa

HaumeHoBaHue mokasaresst 3HaueHue nokaszaresns
Hazsanmne 06p330BaTeHBHOﬁ IporpaMmabI 44.03.04. Hpo(l)eccnoHaanoe 06yqu]/Ie
(ITpodunb: MHDOpMaTHKaA ¥ BEIYUCTUTEIbHAS
TEXHHKA)
[[Iucdp 1 Ha3BaHUE B COOTBETCTBUU C Y4EOHBIM
[1JIAHOM b1.B.0O/1.132 IlepcnieKTUBHBIE TEXHOJIOTUH
[POrPaMMHUPOBAHHUS

BapI/IaTI/IBHaSI 4aCThb. Ee3aJ'II>TepHaTI/IBHBIC

YacTh 00pa3oBaTenbHOM MPOrpaMMbl
TUCITUTLIAHBI

KoymuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 2172

2.2. PacnipeienieHrie 4acoB 1o opMam | rmepuojiaM o0ydeHust

Dopma OO0111ee KOIMYECTBO YaCOB
00y4eHust 9 § CaMOCTOSITE
S 2 nekuu | ynabopa | MpakTu TBLHOI Bcero ®opma
3 OHHBIX | TOPHBIX | YE€CKHMX paboTsI + KOHTPOJIA
KOHTPOJIb
OuHast 4 | 7 17 17 38 72 3a4eT
BaouHas 519 4 2 66 72 3a4er

3. HEJIM JUCLUTTIJINHBI

O3HaKOMIICHHE C  S3BIKOM nporpaMMHUpOBaHUA Python, MOJIYYCHHUEC  HAaBLIKOB
HUCIIOJB30BaHUA C€ro B HpO(I)CCCHOH&J'IBHOI’I ACATCIIBHOCTH C TIPUMCHCHUCM COBPCMCHHBIX
YUCJICHHBIX MCTOOOB, PCAJIN30BAHHBIX B MATCMATUYCCKUX OMONMMOTEKAX S3bIKA Python.

4. KOMIIETEHIIMN OBYYAIOIIEI'OCH, DOOPMIPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMITOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, UX NH/INKATOPBI
N ITINTAHUPYEMBIE PE3VIIbTATBI ObBYUYEHU A

4.1. KommnereHuuu
[TK-4. Crioco0OeH BBINOIHATH PA0OTHI MO CO3/IaHUI0, MOIU(UKAIIUN U COITPOBOKACHUIO
UH(POPMAIIMOHHBIX CHCTEM

4.2. VHIuUKaTOpbl KOMIIETEHIUH

[IK-4.11-1. [lpumensier u KOMOMHHMpYET pa3IU4YHblE MaTeMaTuyeckue OHOIMOTEeKH U
nakeTs! Python jist perenns npogeccnoHaabHBIX 3ajay.

4.3.  Pe3ynbpTarhl 00yueHUs
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[1K-4.11-1.1. 3rakom ¢ MaTeMaTHYECKUMHU OnOIroTekamu si3bika Python, B koTophix
pean30BaHbl COBPEMEHHBIC YUCIICHHBIE METO/IBI.

[1K-4.11-1.2. YMeeT npuMeHSITh COBPEMEHHBIC MaTEeMAaTHIYECKUE OMOINOTEKH,
BKITIOYAIOIIUE PeaTH3aIlii COBPEMEHHBIX YUCIICHHBIX METOJIOB, JUIsI PEIICHUS TEXHHUECKUX U
HAyYHO-HCCIIeI0OBATEeNIbCKUX 3a]1a4.

[IK-4.1-1.3.. Brmageer cOBpeMEHHBIM MaTEMaTHYECKUM aIllaparoM U TEXHOJOTUSIMH

MPOrPaMMUPOBAHHS.

5. I[TPOT'PAMMA JUCHUITJIMHBI
Hassanue teMEbl

Kpartkoe conepskanue TeMbl (BOIPOCHI TEMBbI)

Paszen 1. OcHOBBI s3bIKa MporpammupoBanus Python

Turbl JaHHBIX A3bIKA TIPOrpaMMupoBanus Python.
Omneparopsl si3bika Python.

CpenctBa 00beKTHO-OPUEHTUPOBAHHOTO
nporpaMMHUpOBaHus B si3bike Python.

OCHOBBI s13bIKa MporpaMmupoBanus Python

Paznen 2. YucnenHnsie MeTO/IbI, peann3oBanHbie B Oudanorekax NUumPy, SciPy

MeToIbl KOJUIOKAIIHH.

MeTo1 HaMEHBIIUX KBaIPaTOB.
Kraccuueckue u COBpeMeHHbIE YHCIIeHHBIE [Perienre KBaipaTHbIX U MIEPEOnpeIeIeHHbBIX
METO/TBI CUCTEM JIMHEHHBIX aNre0panuyecKux CHCTEM.
Pasnoxenns marpuil (QR, SVD).

OOpaTHbIe U ICEBAO0OPATHBIE MATPULIBI.
3HakoMcTBO ¢ OubnuoTexoit Numpy. Moynb
numpy.linalg.

3HAKOMCTBO ¢ OubmoTekoit SCiPy Moaynu
scipy.linalg, scipy.optimize.

Cpencrsa oudanorek NumPy, SciPy B
00JaCTH YMCIIEHHBIX METOIOB.

6. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI

6.1.®opma oOyueHus — oyHas1, Kypc — 4, cemecTp — 7

HaumenoBanust pa3aenoB u Tem Romriectso wacos
Jlexn. | JIabop. | ITlpakr. |CPC+K [Bcero
Pasznen 1. OCHOBBI s13bIKa IPOTPaMMHUPOBAHUS 6 4 B 8 18
Python
OCHOBBI s3bIKa MporpaMmmupoBanus Python 6 4 - 8 18
Paznen 2. UncneHHbIe METOIBI,
peanu3oBanHbie B OuOsimorekax NumPy, SciPy| 11 13 30 54
Krnaccuueckue U COBpeMEHHBIC YHCIICHHBIE
METOIbI 6 8 o 28 42
CpenctBa 6udanorek NumPy, SciPy B
00JaCTH YUCIIEHHBIX METOJIOB. 5 5 - 2 12
NTOI'O 3A KYPC 17 17 — 38 72
6.2. ®opma oOydeHust — 3a049Has, Kypc — 5, cemecTp — 9
HaumeHnoBanust pa3aenoB u TeM Romriectso wacon
Jlekn. | Jla6op. | Ilpakr. [CPC+K [Bcero
Paznien 1. OCHOBBI sI3bIKa MPOrpaMMHUPOBAHUS 1 1 16 18
Python
OCHOBBI s3bIKa MporpaMmmupoBanus Python 1 1 - 16 18




Paznen 2. UnciaeHHBIE METOIEI,
peanu3oBaHHbie B Oubimorekax NUumPy, SciPy 3 1 50 54
Knaccuueckue U COBpeMEHHbBIC YMCICHHBIE
METOIbI 1 0,5 40,5 42
CpenctBa budanorek NUumPy, SciPy B
00/1aCTH YUCIEHHBIX METOIOB. 2 0,5 9,5 12
NTOI'O 3A KYPC 4 2 66 72
7. OLIEHOYHBIE MATEPUAJIbI (CPEACTBA) JJJISI TEKYIIET'O
KOHTPOJISI YCIIEBAEMOCTH, [TPOMEXYTOYHOM
ATTECTALIN

7.1. KoHTpOJBHBIE BOMPOCHI
Pa3pen 1

1. Tumnsl gaHHBIX A36IKa Python.
2. Omepatopsl si3bika Python.

3. Bsoa/BeiBoj B s3bike Python.

Paznen 2

4. Meroa KOJUIOKaLUH.

5. Meron HauMeHBIINX KBAJPATOB.

6. CuHrymapHOE pa3IoXKeHHEe MPSIMOYTOJIbHON MaTPHUIIBL.
7.  QR-paznoxeHne NpSMOYTOJIbHON MaTPHUIIBL.

7.2. Tembl MUCEMEHHBIX PA0OT (THIIBI 3371a4)

KoHTposbHbIe pabOTHI 10 MPAKTUKE 10 TEMaM:

- OCHOBSHI s3bIKa Python (Turibl JaHHBIX, ONIEPATOPHI, BBO/BBIBOI);

- pCLICHHE CHCTEM JIMHEHHBIX allreOpandecKux ypaBHEHUIA,

KonTponbhas paboTa o npoBepke TEOPETUYECKUX 3HAHUI - IO BCEM TeMaM, ¢
MCIIOJIb30BaHNEM YKa3aHHBIX BBIIIE KOHTPOJIHHBIX BOTIPOCOB.

7.3. Tembl MHAUBUAYAIbHBIX 3a1aHUN

- OCHOBBI 513bIKa PYthon (THIIBI TaHHBIX, OTIEPATOPHI, BBOI/BBIBON);

- pelleHHe KBaJpaTHBIX U TMEPEOoNpeleNICHHbIX CHUCTEM JIMHEWHBIX anreOpandyecKux
ypaBHEHUH (TIporpaMMHasi peann3alius).

8. PACIIPEJAEJIEHME BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYUHAIOIIUECA

OO6mast oreHka 3HaHUN OOyyarolUXcs MO AUCHUIUIMHE npoBoauTcs no 100-OamibHON
MKaJIC UCXO0O U3 MaKCUMYyMaA, IIPUBCACHHOTO B Ta6J'II/III€ HUMXKCE.

[To pe3ynpTatam paboThl B cemecTpe oOydarouiuiics, HabpaBmuii He MeHee 60 Gaos,
UMeeT MpPaBO MOJYYUTh OLEHKY (3ader). Te, koro HaOpaHHble OaJlIbl HE YCTPaWBaIOT, CHAIOT
UH/IUBUYyaJIbHBIE 3aJaHMs, BBIIOJHIIOT 3aUeTHYI0 KOHTPOJBHYIO paboTy. MakcuMmaibHOe
KOJINYECTBO 0aJUIOB 32 3a4€THYIO KOHTPOJbHYIO padoTy - 70. OreHka 3a ceMecTp BBIUUCIAETCS
KaKk MaKCHMalbHas W3 IOJYYEHHBIX 3a CEMECTp M Ha 3a4eTHOW KOHTPOJIbHOW paboTe u
BBICTABIISIETCS COTJIACHO MPUHATOMY HOPSIIIKY.

8.1. Cewmectp 7.

Howmepa paznenos Buast pabot MaxcumasHoe
KOJIMIECTBO OAJITOB
19- Opraamn3aImoHHO-y4ueOHast paboTa B ayTUTOPUHN 10
' CamocTosTelbHas pabora 20
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KoHTtponbHbIe paboTHI 10 MPAKTHKE 10
KonTposnbHas paboTa Mo TEOPETHIECKOMY 10
Marepuany
UTOT'O 50
3ayer 50
OOmuit uToT 3a cCeMecTp 100

8.2. Cewmectp 9.

Howmepa paznenor Buasr pabot Makcnmanproe
KOJIMIECTBO OAJITOB
Opranun3anonHo-y4ebHas paboTa B ay TUTOPUH 10
CamocTosTenbHas pabora 40
1,2- KoHTponbHbIe paboTHI IO MPAKTHKE 10
KonTtposnbHas padboTa 1o TeOpeTHIeCKOMY 10
MaTepuany
NTOI'O 70
3auer 30
OOt UTOT 33 CEMECTP 100
CooTtBercTBHE 0AJIOB OIIEHKE
KoanyecTBo 6amioB u3 ECTS OrneHka no naTuOaUIbHON IIKAJIe
100 3auer
90-100 A 3a4TEHO
80-89 B 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TE€HO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 F HE 3a4TCHO

9. OBECIHEYEHME OBPA30BATEJIBHOI'O ITPOLIECCA J1JIS JIUII C
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 3JOPOBbA 1 MTHBAJIN1IOB

B xozxe peanuzanuy IUCHUTUIMHBI UCMOIB3YIOTCS CIEAYIONIUE JOTMOTHUTEIbHBIE METOIBI
00y4YeHHs1, TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallii 00yJarouxcs B
3aBUCHUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUU 0POPMIIIOTCS B BHJIE DJIEKTPOHHOTO JJOKYMEHTA, TOCTYITHOTO C TTOMOIIBIO
KOMITBIOTEPA CO CIIeIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- JUTSL BBITIOJTHEHHSI 33]TaHUS PU HEOOXO0IMMOCTH TIPEIOCTABIISETCS YBEITMUNBAIOIIEE
YCTPOMCTBO; BO3MOYKHO TaKXK€e HCITOJIb30BAHHE COOCTBEHHBIX YBEITUIHBAIOIINX YCTPOUCTB;

- MMMCbMEHHBIC 33JITaHUsT ODOPMIISIOTCS YBEIIMYCHHBIM IPUGTOM.

2) IUTSL TITYXHUX ¥ CIa00CTBIIIAIIHX

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMMCEMEHHBIC 33/IJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (opme;

- 9K3aMEeH TPOBOAUTCS B TMHUCHMEHHOW ¢opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO alapara:

- JEKIUU O(POPMIIIOTCS B BUJIE DTIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TTIOMOIIIBIO
KOMIIBIOTEpA CO CTIEeNUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM;

- MMMCbMEHHBIC 33JITaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOJIATCSA B YCTHOH (POpME MITH BBITIONHSIOTCS B MTHCHBMEHHOMN



dbopmMe Ha KOMIIBIOTEpE.

[Tpy HEOOXOIMMOCTH MIPETyCMaTPUBACTCS YBETMUCHNE BPEMEHH TSI TIOJrOTOBKH OTBETA.

[lponienypa  mpoBeACHHS  TPOMEKYTOYHOW  aTTEeCTallMd  JUISl  OOYYarolIMXCs
YCTAHABJIMBACTCSI € YYETOM WX HMHIUBUAYaJbHBIX NCHXO(DH3MUECKHMX OCOOCHHOCTEH.
[TpomexyTouHas aTTecTaluss MOXET IPOBOUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypsl OLEHUBAHHUS pE3yAbTaTOB OOY4YEHHS JOIYCKAaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTYN K MHPOPMALMOHHBIM U OMOIHOrpadUuecKuM pecypcaM B CETH
WutepHer ans kaxaoro odyuaromerocs B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSAM HX
3JI0POBbS U BOCTIPUSATHUSL HHPOPMAIUH:

1) JUTSL CIICTIBIX U CTa00BUISIINX

- B IICUYATHON ()OpME yBETUYECHHBIM IIPUPTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

- B IeUaTHOM opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMCHTA.

3) IUIsE 00YYArOIIUXCS C HAPYIICHUSMH OIIOPHO-/IBUTATEIBHOTO allapara:

- B [IEYAaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME YYEBHOI'O ITPOLIECCA

Y4eOubie 3ansTust npooasatTcs B 3-m kopryce Jonl'Y (r. Jomeuk, yn. [lopca). s
IPOBEJCHUS J1a0OpaTOPHBIX 3aHIATUNA TpedyeTcs: ayauTopusi, oOOpylOBaHHAs MEJIOBON WM
MapKepHOH JOCKOH, MyJTbTUMEIUIHBIN POEKTOP U SKPaH, HOYTOYK, KOMIUIEKT Y4eOHOI Mebenn
JUIsL CTYJIEHTOB, pabodee MeCTO IpernojaBaTeiis, BbXoa B MHTepHET — NpPOBOJHOW WM C
ucnons3oBanuem Wi-Fi.

s camoCTOSITENEHOM pPabOThl HCIOIB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYPCHI
Hayunoil OuOMMOTEKH yHHMBEpCUTETa U APYTUX SJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yuyeOHO-MeTouuecKkoe o0ecreueHre, NMpeiCcTaBlIeHHOe B ayIuTopusx [JaBHOro kopmyca (ayn.
511, 605, 610).

OO0yuaroriyecs UMEIOT BO3MOKHOCTh UCTI0Ib30BaTh YUeOHbIE MaTEPUAIIbI IO TUCIUIIIUHE,
pa3mernennbie Ha wiatdpopme Moodle Llentpa qucTaHIHOHHOTO 00pa30BaHUS
OI'BOY BO «/lonl'Yy». Ilpu u3ydeHUn NUCHMIUIMHBI MPUMEHSIIOTCS JJIEKTPOHHOE O0y4deHue u
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  wucnomp3oBaHHEM  pecypcoB  MIATGOPMbI  JUCTAHIIMOHHOTO  OOpa30BaHUS
OCYIIIECTBIISETCS TEKYIINH KOHTPOJIb 3HAaHUHM 00y4aroXcsi Ha OCHOBE TECTUPOBAHUS U MPOBEPKHU
pe3yIabTaTOB CAMOCTOATEIILHON PabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTeparypa

1. bopaynos C.B. Anrebpa u reometpus ¢ npumepamu Ha Python / C.B. bopsynos, C./1.
Kypramus. - CII0.: Jlans, 2022. - 444 c.

2. Kanoepos C.A. OCHOBBI MaTEMaTHUYECKOI TEOPHH YIIPYTOCTH U HEKOTOPHIE KIIACCHI €€
3anad / C.A. Kanoepos. - Jlonernk, 2024. - 212 c.

3. Peanm3zanms anropuTMOB BBIYMCIMTENBHOW MaTeMaTWKW Ha si3bike Python : yued.
nocobue / A.A. 3abenuH. - Uura: 3a0I'Y, 2020. - 130 c.

4. Pemrenue 3a1a4 BBIYMCIUTEIBHON MaTeMaTHKH Ha si3bike Python : maGopatopHbrii
npaktukym / E.A. JlemunnoBa, M.C. KpacaBuna, U.I'. [Tanun, A.C. UyBunsesna. - Koctpoma: KI'Y,
2021. - URL: http://library.ksu.edu.ru/ExtSearch.asp. - 3ari. ¢ THTYJaBHOTO 3KpaHa. - TeKCT:
AIEKTPOHHBIN.

5. Tumomenko C.II. Kypc teopus ynpyroctu / C.II. Tumomenko. - K.: Hayk. nymka,
1972. - 507 c.
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6. VYromuukoB A.I'. Pemenne kpaeBbIx 3a/1a4 MIIOCKOW TEOPUHU YIIPYTOCTH HA MUPPOBHIX
1 aHanoroBeix MamuHax / A.I'. Yroqunkos, M.U. [Inyrau, A.E. Cremanos. - M.: Beicii. mikorna,
1970. - 528 c.

11.2. JlomonaHUTENBbHAS JIUTEpATYpa

7. T'yrep P.C. DneMeHThI YHCJICHHOTO aHalM3a M MaTeMaTH4YecKod oO0paboTKu
pesynsrato onbita / P.C. I'yrep, b.B. OBunnckwmii. - M.: ®usmarrus, 1962. - 356 c.
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13. TIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xoprioparuBHas iuten3ust JJol'Y Ne 46484614)

2. Microsoft Office (kopnioparuHas nuuensus JoH['Y Ne 46472919)

3. Microsoft Visual Studio (suuensus nporpamMmsl Dream Spark st BeicIIuX yueOHBIX
3aBeJICHUN)

4. Python 3.12.2 (smunensust PSF 11 cB0OOOIHOTO IPOrPaMMHOTO 00ECTICUCHHMS)

5. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, XPDF (mmuen3uun GPL, Apache,
BSD nnst cB0OO0IHOTO POTPAaMMHOTO 00ECTICUCHHS).



