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HHBIX TEXHOJIOTHA
‘M. A. Mouceenko

PaGoyas mporpamma  y4eOHONH  aucHUIUIMHBI  «CrHenuaJuM3HPOBAHHBIA  A3BIK
nporpamvupoBanua  Python B 4HCIeHHBIX  MeToJax  HCCIeIOBAHMs  MoJeJied
nepopMupoBaHUs»  COCTaBJIeHa Ha  OcHoBaHMH  DenepaJbHOIO  roCyAapCTBEHHOIO
00pa30BaTeILHOrO CTaHIapTa BEICIIEro 00pa3oBaHus — 6akanaBpuaT 110 HAIPaBJIEHUIO IIOATOTOBKA
01.03.02 IlpuxiagHas MaTeMaThka ¥ HHGOpMaTHKa, YTBEPXKIEHHOrOo IIpHKa3oM MuHHCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @enepamuu ot «10» suBaps 2018r. Ne 9; I'ocynapcTBenHoro
obpasoBarensHOro craHaapra Bseicimero ob6pasoBanus (I'OC BO) [lomenxoit Hapomgnoi
Pecnry6mukxu (JIHP) (mpoekta) mo Hanpapnenuto noaroroBku 01.03.02 IlpuknagHas MatemMaTHka U
undopmaruka; [Topsaka opraHuzanuu y4eOHOTO Ipolecca B 0Opa3oBaTENBHBIX OPraHU3AIMAX
BhICIIEro npodeccrnoHambHOro obpasopanus Jlonenkoir Hapoguoit PecnyGiuku, yTBEpKIEHHOTO
npukazoM MuHucTepcTBa 0OpasoBanus u Hayku Jlonenkoit Haponuoit Pecrybmuxu ot 10.11.2017
r. Ne 1171 (¢ u3MeHeHHSIMH ¥ JOIMOJHEHUSAMH); YIeOHOTO IUTaHA M OCHOBHOH NpodeccHoHaIbHON
o0pa3zoBaTenpHOM IporpaMMbl Bhicilero oOpa3oBaHus HampaBieHus noarotosku 01.03.02
[Mpuknagnas MaremMaTuka u nHpopmaruka, npodms: «IIpukinannas MaTeMaTuka U HHGoOpMaTHKay,
pazpaboranubix B 'OY BIIO «/loHenkuii HalmOHAIBHBIA YHUBEPCUTETY.

PazpaboTuuxk:

JIOIEHT KadeIpbl TEOPUH YIIPYTOCTH U

BBIYUCJIUTEIILHON MaTeMaTUKA UMEHHU

akazemuka A.C. KocmoiaMuanckoro

KaH1. pu3.-MarT. HayK g qwg«u,esy —  E.C. I'mymankos

Pa6Gouast mporpamMmma y4eOHO# MUCHMIUIMHBI YTBEpXKJIE€HA Ha 3acelaHHH Kadeapbl TeopHH
YIPYrOCTH ¥ BHIYMCIUTEILHON MaTeMaTUKU UMeHH akageMuka A.C. Kocmonamuanckoro

[Iporoxoa Ne 15 ot «12» anpens 2021 r.
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3aBeayromuii kadenpoi B.U. Cropoxes

PabGouast mporpaMma y4eOHON MUCHMILIMHBI 0J00peHa y4eOHO-METOIUYECKON KOMHCCHEeH
(akynpTeTa MaTeMaTHKH U HHPOPMAIIIOHHBIX TEXHOJIOTUH

[Tporoxon Ne 4 ot «14» anpens 2021 r.

[Ipencenarens yueOHO-METOUYECKOH KOMUCCHH @/

¢akyapTeTa MaTEMaTHKU U HHPOPMAIIMOHHBIX TEXHOJIOTHH JL.U. CensikoBa
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1. OBJIACTBb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM INPOLECCE

VYyeOnass aucuurmHa «Crenuanu3upoBaHHBIA S3bIK  IporpammupoBanus Python B
YUCIICHHBIX METOJaX HCCICNOBaHUS Mojeneld  1eOpMUPOBAHUSAY  SBISETCS  IPAKTHKO-
OpUEHTUPOBAHHOM JUCHMILUIMHOW W OTHOCHTCS K BapHaTUBHOM YacTH 00pa3oBaTeIbHON
nporpaMMmel. JIJis W3ydeHHs] AHHOW Y4eOHOW TUCIUIUIMHBI HEOOXOIWMBI 3HAHHS M YMCHHS,
bopMupyembie npedutecmeyrowumu oucyuniunamu — «Mamemamuueckui ananusy», «Aneebpa u
eeomempusay, «A3vlKu U Memoobl NPOSPAMMUPOBAHUA», CONYMCMEVIOWUMU OUCYUNIUHAMU —

«Mamemamuueckue mooenu u Memoosbl meopuu ynpy2ocmu».

2. CTPYKTYPA JUCHUIIJIMHBI

XapakTepucTuka yueOHOU JUCIUILTUHBI

®opma o0yueHHs

OuHas 3aouHas

Hanpasnenune noarotoBku

01.03.02 Ilpuknannas MaremMaTuka 1 HTHPOpPMaTHKa

ITpoduib [TpuknasHas MaTeMaTHKa U THPOPMATHKA
OO6pa3zoBarenbHas IporpaMMa bakanaBpuat
Kpanuduxanus AkazieMuyeckuil 0akajiaBp

KomnuectBo COACPIKATCIIbHBIX Monyneﬁ U TEM

2 (3)

Jucuurmna 6a30Boii / BApuaTUBHOMN YacTh
00pa30BaTeIbHONW NIPOTrPaAMMBI

BapuantuBHOM yacTu

DopMBI KOHTPOJIA

1 Moty IbHBII KOHTPOIIB,
3a4yeT B 6-M ceMecTpe

I'oxg moaroTOBKH 3 x
Cemectp 6 x
KonndecTBO 3a4eTHBIX €IUHMII 3 x
KoandecTBO 94acoB BCEro 108 x

B T.4.:
- JEKIUOHHBIX 34 x
- IPAKTUYECKUX UJIM CEMHUHAPCKUX x x
- 1a00PAaTOPHBIX 34 x
- CAaMOCTOSTEJIbHOM pabOoThI 40 x
B T.Y. UHAWBHAYyaJIbHOE 3alaHNE 30 x
HenenpHoe KOIIMYUECTBO YacOB 6,4 x
B T. Y.. - QyIUTOPHBIX 4 x
- CAaMOCTOSITEIILHOM pabOTHI CTY/ICHTA 2,4 X

3. ONIMCAHUE JUCHUIIJIMHBI

Hear u3ydenus aAucHUIVIMHBI «CrHenMaJau3UpPOBAHHBIA S3BIK NPOrPaAMMHUPOBAHUSA

Python B yHMCI€HHBIX METOAAX HCCJIEI0BAHUA MoOAeIeH Ne(opMUPOBAHUA» — O3HAKOMIICHUE C
SI3BIKOM TIpOrpaMMupoBanusi Python, mosydeHre HaBBIKOB HCIIOIb30BAHHS €r0 B KOMITBIOTEPHO-
MaTeMaTHYeCKOM MOJICIMPOBAHUY, B T.4. B 33/l1a4aX MEXaHUKU Ae(OpMUPYyeMOro TBEpAOTo Tena.

3amaumn: u3ydeHue s3bka MporpamMMmupoBanus Python, ero cranmaptHOW OuMOIHOTEKH, a
TaKXe crernuain3upoBanHbix oudmmorek NUmPy, SciPy, Matplotlib; u3ydyenne ux Bo3moxHOCTEH
JUTSL PENIeHHUS 33719 KOMITBIOTEPHO-MaTeMaTHIECKOTO MOICTTHPOBAHNSI.

TpeGoBanus k pe3yibTaTaM OCBOEHHMS JMCHUILUIMHBI. [Iporiecc n3yueHus: AUCIUIITUHBI
«Criennanu3upoBaHHBIN SI3BIK MIPOTpaMMUpOBaHus Python B 4HCIEHHBIX METOMaX HCCIEIOBAHUS
Mojenelt 1eopMupoBaHus» HarpaBiieH Ha (POPMHUPOBAHUE 3JIEMEHTOB CIEIYIOIUX KOMIeTeHIn i
B cootBeTcTBHU ¢ ®I'OC BO P®, 'OC BO IHP (mpoexT) no Hanpasnernto noarorosku 01.03.02
[Tpuknagnas MaTtemMaTtuka U HMH(OpPMAaTHKAa U OCHOBHOW MNpodeccHoHanbHOM 00pa3oBaTeNbHON
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IporpaMMBbl BhICIIEro oOpazoBaHus HampasieHus noarotoku 01.03.02 [puxiagHas MaTeMaTHKa
u undopmatuka, npodpuist: «IIpukiangnas MaremMaTika U HGOpMaATHKAY.

Yuueepcanvnuvie komnemenyuu (YK):

HaumeHnoBanue kareropuu (rpymibl) YHUBEPCATbHBIX KOMIETCHIIHIA:
«CHUCTeMHOE U KPUTUYECKOE MBIIILIICHUE

YK-1

Crocoben OCYHICCTBJIATH ITOUCK, KpI/ITI/I‘IeCKI/Iﬁ dHaJIu3 U CUHTC3 I/IH(l)OpMaI_[I/II/I,
MNPUMCHATH CHCTEMHBII nmoaxoa Ajid peuICHUA MMOCTAaBJICHHBIX 3a/1a4d

HaumeHnoBanue kareropuu (rpymibl) YHUBEPCATbHBIX KOMIETCHIIHIA:
«Pa3pabotka u peanuzaius IPOESKTOB»

YK-2

Crnioco0eH ornpenensaTh Kpyr 3a/lad B paMKax MOCTaBJICHHOM I€JIU U BRIOUPATh
ONTHUMAJIbHBIE CIIOCOOBI UX PEIICHUs, HCXO0/I U3 JCHCTBYIOIIUX MIPABOBBIX HOPM,
UMEIOLINXCS PECYPCOB U OTPaHUYEHUIN

Oowenpogpeccuonanvnovie komnemenyuu (OIlIK):

OIIK-2

Cnoco0€eH UCIT0Ib30BaTh U aaanTUupoBaTh CYmECCTBYIONUEC MATCMATHYCCKUC
MCTOJbI U CUCTCMBI IIPOIrpaMMHUPOBAHUA AJIA pa3pa60TKH " pealin3aliun
AJITOPUTMOB PCHICHHUA IIPUKIIAIHBIX 3a1a4

OIIK-4

Croco0OeH pemaTh 3a1auu MpoPecCHOHATBHOM JeATEIbHOCTH C NCTI0JIb30BAHUEM
CYIICCTBYIOIIUX I/IH(1)OpMaIII/IOHHO-KOMMyHHKaHHOHHLIX TEXHOJIOTHH U C YUCTOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHOK 0€30TacHOCTH

Ilpogpeccuonanvnvie komnemenyuu (I1K):

[1K-1

CnocoO€eH BBITIOIHSATE HAay4YHO-UCCJIICAOBATCIIbCKUC pa6OTbI B COOTBCTCTBHHU C
TCXHUYCCKHUM 3aJIaHUCM B COCTABC HAYYHOI'O KOJUICKTHBA 110 OTACIIbHBIM pa3aciiaM
TEMBI

[1K-4

Crnioco0eH K BBIOOPY BapHaHTa apXUTEKTYPhl IPOTPAMMHOTO CPECTBa, pa3paboTke
U BepU(PHUKAIIUU IPOTPAMMHOT0 00eCIICYCHHUS JTSI PEIICHUS TEXHHYECKUX H
HAyYHO-HCCIIEI0BATENbCKUX 3aa4

HHI{I/IKaTOpr JOCTHKEHHA KOMIETEHIM u Pe3yJdbTaThbl Oﬁy‘lel-ll/lﬂ. I[OCTI/I)KGHI/IG
KOMIIETECHIIUM OIIEHUBAETCS Ha OCHOBE TaKHUX HHIAUKATOPOB U COOTBCTCTBYHOIIUX UM PC3YJIIbTATOB

00y4eHus:
Kateropun
YHusepcaabHblie
YHUBepCAJIbHBIX HNupukatopsl Pe3yabTaThl 00y4enus
. KOMIETEeHIINU
KOMIeTeHIMii

CucremHoe n YK-1. Cnocoben YK-1.2. PaccmaTpuBaet

KPUTHYECKOE OCYILIECTBIISTH TIOUCK, [pumensier MOCTaBJICHHYIO 3a/1a4y Kak

MBIIICHHE KPUTHYECKUH aHAIN3 U METO/IBI COBOKYITHOCTb I10/]3a/1a4 C
CHHTE3 HH}pOopManu, CHCTEMHOTO Y4ETOM MUMEIOIIUXCSI
MPUMEHSITh CHCTEMHBIH NOJIX0J1a JUIs pecypcoB, IOCTAaBICHHOM
MOJIXOJT JITIS pEIeHHUS peleHus eI, a TaKKe
MOCTaBJICHHBIX 33124 MOCTaBJICHHBIX CYLIECTBYIOLINX BHYTPEHHUX

3aj1a4 Y BHEUIHUX CBs3EH

Paspabotka u

VK-2. CriocobeH onpeaensrhb

pECypCcoOB U OTPaHUYCHUIT

YK-2.1. [IpoBoaut

peanuzanus KpYT 3a7a49 B paMKax aHaIIN3 3a/1a9y KOMITBIOTEPHO-

MIPOEKTOB MOCTaBJICHHOU LEIH U MOCTaBJICHHOM MaTeMaTUYECKOIo
BBIOMPATH ONITUMAIBHBIC [IETTN ¥ OTIPEACIISICT | MOJEIMPOBAHUS KaK
CITOCOOBI MX PEIICHUS, COBOKYITHOCTh COBOKYITHOCTH ITOA3a1ad,
HCXOJIS U3 NEUCTBYIOIINX 3a/1ad, KOTOPBIE PELIaIOTCA
MPaBOBBIX HOPM, HMEIOIIUXCS | 00ECIICYNBAIOIINX | MOCIIE0BATEIHHO

€€ JOCTIKEHHE

Criocob6eH nmpeacTaBuTh




Oo6menpodgeccuoHalbHbIE
KOMIIETEHIINHT

NupukaTopsl

PesynbTathl 00yyeHust

OIIK-2. CriocoOeH HCI0JIb30BaTh U
aIaNTHPOBATE CYHICCTBYOIIUE
MaTeMaTHYECKUE METO/IbI U
CHCTEMbI IPOTPAMMHUPOBAHHUS IS
pa3paboTKK U peaTu3aliuu
AITOPUTMOB PEIICHHUS MPHKIIATHBIX
3a71a4

OIIK-2.2. Ucnonb3yet
COBPEMEHHBIC CUCTEMBI
IPOrPaMMHUPOBAHHUS IS
peanu3aly aropuTMOB
pELICHUS IPUKIIAIHBIX 33134

CriocobeH MpuUMeEHSTh
COBPEMEHHBIM YHUBEPCAJIBHBII
SI3bIK TIpOrpamMMupoBanus Python
IUTSl pEIICHUs 3a1a4 IHUPOKOTO
CIIEKTpA, B T.4. Ul pean3aluu
MaTeMaTHUYEeCKUX MOJIENeN U
METOJIOB MEXaHUKHU
J1ehOopMUPYEMOT0 TBEPIOTO Tea

OIIK-4. CriocoOeH peraTh 3a1a4u
npoQeCcCUOHATLHON IEATETHHOCTH
C MCIIOJIb30BAHUEM CYIIECTBYIOIIHX
MHPOPMAaLMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
U C y4ETOM OCHOBHBIX TpeOOBaHUHI

OIIK-4.1. Ucnons3yet
COBpEMEHHBIE
nH(pOpPMAITHOHHO-
KOMMYHHKAIOHHBIC
TEXHOJIOTHH JJISl PEILCHHUS
3a1a4 mpodecCHoOHATbHON

Bnageer coBpeMeHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMU
¥ METOJUKaMH pa3pabOTKH
MPOrPaMMHOTO 00ECTICUCHUS, B
T.4. HAYYHO-UCCIICOBATEIILCKOH
HaIpaBJICHHOCTH

WH(GOPMAITMOHHON 0€301MacHOCTH JIeSITETLHOCTH.
IIpodeccnonanbubie
Nupukatopsl Pe3yabTaTbl 00y4eHust
KOMIIeTeHMH

ITK-1. Cioco6eH k BBIOOPY
BapUaHTa apXUTCKTYPbI
HpOrPaMMHOTO CPE/ICTBA,
pa3paboTKe U BepUPHUKALUN
HPOrPaMMHOT0 00eCTICUeHHUS ISt
pelIeHNs TEXHUIECKUX W HayqHO-
HCCIIEIOBATEIILCKHX 3a1a4

[IK-1.1. IIpumensier
CTaHJapTHbIE METOJIbI U
JITOPUTMBI KOMITBIOTEPHO-
MaTeMaTH4eCKOTo
MOJIETTUPOBAHUS [Tl peIIeHUs
[IOCTaBJICHHBIX 33734

Bitaneer HaBbikaMu
KOMITBIOTEPHO-MaTeMaTHYECKOTO
MOJIETMPOBAHUS, B T.4. B 00JIaCTH
MEXaHUKH JIePOPMUPYEMOTO
TBEPJOTO Tema

[TK-4. CriocobeH k  BBIOOpY
BapUaHTa apXUTCKTYPbI
HpOrPaMMHOTO CPE/ICTBA,
pa3paboTKe U BepUPHUKAIINN
MPOrPaMMHOI0 00ECIICUCHUS JIJIs
pelIeHNs TEXHUYECKUX U HayqHO-
MCCIIEIOBATENILCKHX 3324

[1K-4.3. Pa3pabaTbiBacT
MPOUENYPHI U OCYIIECTBIISAET
HWHTErPALMIO IPOrPAMMHBIX
MO/JIyJIEN 1 KOMIIOHEHT

Crnioco0eH mpoBecTH MOAPOOHBIH
aHaJIU3 TIPEIMETHON 00JIACTH
KOHKPETHOM 3a/1auu 1 pa3OreHne
JIaHHOM 3aJ]a4u Ha N0/A33Ja4u

4. ®OPMbI OPTAHU3ALIUU YYEBHOI'O ITPOLHECCA U COAEP KAHUE

JUCUMUIIIAHBI

Huctunnuua «Crenuanu3upoBaHHbld SI3bIK  MporpaMMupoBanus Python B umcieHHBIX

METO/IaX WCCIEOBAaHUS MojeNiel IeQOpMUPOBAHUAY TMPEIYCMATPUBACT CIEAYIONINE (HOPMBI
OpraHu3aIi y4eOHOro TMpoIlecca: JEKIUU, TabOpaTOpHbIE 3aHATHS, CAMOCTOSITENbHYIO paboTy
CTYJICHTOB.

Martepuan HU3jlaraeTcs c HCIOIb30BaHUEM OO0BSICHUTEIHHO-UILTFOCTPATUBHBIX,
IBPUCTHYECKUX W MCCICIOBATEIbCKUX METOAOB TMpenonaBanus. [IpW mpoBeneHWH JEKIUN H
MPAKTUYECKHUX 3aHATUH HCTIONB3YIOTCS MYIbTUMEIUHHBIC TPE3CHTAIINH, JOKYMEHTAIBHBIE (PHIIbMBI
Hay4HO-TI03HABATEIILHOTO XapaKkTepa, pa3iaTOYHbIe MaTepHaIIbl, CIICIIHaTbHOE 000PYAOBaHHE.

B yuebGHOM mporecce MHUPOKO TPUMEHSIOTCS AaKTUBHBIE M HWHTEPAKTUBHBIE (DOPMBI
MPOBEACHUS 3aHATHH (pa300p KOHKPETHBIX CHUTYyaIlMi, JAUCKYCCHS, TMOJIEMHKA), BHEAyIUTOpHAs
camocTosITeNbHas paboTa, OaUIbHO-PEUTHHTOBas CHUCTEMa OIICHKH YCIEBAaeMOCTH, JTUYHOCTHO-
OpUEHTUpPOBaHHOE o00y4yeHHe, npobiemMHoe oOydyeHue. B yueOHOM Tmpoliecce HUCHOIB3YIOTCS
WHTEPHET-PECYPCHI 110 TAHHOMY KYPCY; PacCCMaTPUBAIOTCS 33[1a4i, MAKCUMAaJIbHO MPUOIUKEHHBIE K
KOHKPETHBIM MTPAKTUYECKUM CHUTYAIUSM, TECThI, CAMOCTOSITEIbHAsI pab0oTa; KOHTPOJIbHBIEC PAOOTHI.

CamocTtosTenpHass padoTa CTYACHTOB IMpeaycMaTpUBaeT MOATOTOBKY K JTabOpaTOpHBIM
3aHATHUSM, TTOJITOTOBKY KOHCIIEKTOB T10 OT/ACJIBHBIM BOTIPOCAM M3Y4aeMbIX T€M, U3yUeHUE YIeOHOU
Y METOJIMYECKOM JIUTEPATYPhl, aHHOTALUI CTaTEN.



TemaTn4yecknii mian «Crnenuaau3upPOBAHHBIN SI3bIK NporpamMupoBanust Python B
YHCJIEHHBIX METOAAX HCCIeI0BaHUs Mo esIel 1e()OpMHUPOBAHUSD)

Tembl

Bonpocel Tembl

Conep:karebHbIii MOayb 1. BBeeHue B si3pIk nmporpamvupoBanus Python

1. BBenenue B SI3LIK
IpOrpaMMHUPOBaHUS
Python*

1.1.
1.2.
1.3.

1.4.

Tumnb! nanaex. Oneparopsl. OCOOEHHOCTH BBOJIA/BBIBO/IA.
Berpoensble TUIbI 00BEKTOB.

DaiiIoBkIi BBOJI/BBIBO/I.

OOBEKTHO-OPUEHTUPOBAHHOE IPOrPaMMHUPOBAHHUE.

Conep:xarejJbHbIH MO1YJ/Ib

2. Ucnioaib3oBanme sizbika Python nJist pemeHust 3a1a4 MeXaHUKH
nepopMIpPyeMoro TBepaoro rejaa

2. PemeHust HEKOTOPBIX 2.1. ToyHble aHATUTUYECKHE PEIICHHUS B TUIOCKOM 3ajade TEOpUHU
3a1a4 TEOPUU YIIPYTOCTH YIPYTOCTH.
2.2. ToyHblE AHAIWTUYECKUE PEIICHUS HEKOTOPBIX 3aJad TEOpUU
n3ruda TOHKUX TUTHT.
3. Hcnonb3oBanue 3.1. Ucnonb3oBanue oudbmmorek NUmPy, SCiPy B MaremaTHuecKux
ouomotek NUmMPy, pacderax
SciPy, Matplotlib B 3.2. Ucnonb3oBanune Oubmmorexku Matplotlib mns rpadudeckoit

HAayYHBIX }’)8.0‘16T2[X>x<

BU3YyaJin3allun

* — IPaKTUKO-OPUEHTUPOBAHHBIE TEMBI.

Crpykrypa aucuuninibl «Crnienuaiu3upoBaHHbIN s3bIK NporpamMmupoBanus Python B
YHCJEHHBIX MeT0JaX HccIeJOBAHUS Mo/ieliell 1e()opMHUPOBaHNS» 110 BHIaM y4eOHOii

AeSITeJIbHOCTH
KoJsnyecTBo 4yacoB
Ounas ¢popma 3aounas ¢popma
o0y4eHHUs o0y4eHHUs
B T.4. B T.Y.
Ha3Banus coaepskaTejibHbIX MOJYJIel U é:s ‘E
ol 9 o (D)
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Conep:kateibHblii MOayJb 1. BBeeHne B si3pIk nmporpammupoBanus Python

1. BBeneHnue B A3bIK IPOrpaMMHUPOBAHUS

Python

52 |16 | — |16| 20 | - - | - | - —

Hroro no cogepxareqbHomy mogymw 1 | 52 |16 | — |16] 20 | — - | -] - -

ConepxaTtejbHblil Moayab 2. Mcnosib3oBanue s3bika Python muisi pemrenns 3axa4 MexaHuKH
aeopMHpPYEeMOro TBepAOro Teja

2. Pemenust HEKOTOPBIX 33724 TEOPUHU 0l6l_16l s B ]
yIPYrocTH
3. Ucnons3oBanne 6ubmorek NUmMPY,
SciPy, Matplotlib B mayunsix pacuerax Sl e e e e e e e e
HToro no conep:kareabHomy moayaw 2 | 56 | 18 | — | 18| 20 | - - | - | - —
Bcero yacos 108 | 34 | — |34 40




5. TEMATHKA JIEKITMOHHBIX Y JIABOPATOPHBIX 3AHATHIA

TeMBI JIeKIIMOHHBIX 3aHATHNA

KoanuecTBo 4acoB

Ne Ha3Banue TeMbI Ounasn | 3aounasn
n/n
¢opma dopma
1 BBencnue B 361K nmporpammepoBanus Python 16 —
2 Pemennsi HEKOTOPHIX 3a/1a4 TEOPUHU YIIPYTOCTH 6 —
3 Hcnonws3oBanue 6ubmmorek NumPy, SciPy, Matplotlib B Hayunbix 12 B
pacuerax
Bcero 34 —
Tembl J1a00paTOPHBIX PpadoT
e KosmmyecTBo yacos
- HazBanue Tembl Ounasi | 3aouyHast
n/n
¢opma dopma
1 BBencnue B 361K mporpammepoBanus Python 16 —
2 Pemennsi HEKOTOPBIX 3a/1a4 TEOPUHU YIIPYTOCTH 6 —
3 Hcnonws3oBanue 6ubmmorek NUmPY, SciPy, Matplotlib B HayurbIx 12 B
pacuerax
Bcero 34 -
6. OPTAHMU3AIIMSI CAMOCTOSITEJBHOM PABOTBI CTYJIEHTOB
No KosaunuyecTBo 4acoB
- Ha3Banue Tembl Ounas | 3aounas
n/n
dopma ¢opma
1 BBezienue B s3Ik porpamMmmupoBanus Python 20 —
2 Pemennst HEKOTOPBIX 33/1a4 TEOPUHU YIIPYTOCTU 8 —
3 Hcnons3oBanue 6ubmmorek NumPy, SciPy, Matplotlib B HayunbIx 19 B
pacuerax
Bcero 40 —

7. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

CopepxarenbHbIi Moy b 1. BBeeHue B s13bIk nporpammupoBanns Python

1. Tuns! gansex. Oneparopbl. OcoOEHHOCTH BBOIA/BBIBOIA.
2. BcrpoeHHBIE THITBI OOBEKTOB.

3. DailnoBkIif BBOJI/BBIBO/I.

4. OOBEKTHO-OPUEHTUPOBAHHOE MMPOTPAMMUPOBAHNE.

CopepxarenbHblii Moayab 2. Ucnosib3oBanue sisbika Python ns pemenns 3agpau

MeXaHUuKH 1eGopMHPyeMoro TBepaoro rejia

©ooN O

TovHbIe aHATMTHYECKUE PEIICHUS B ITIOCKOH 33a/1aue TEOPUH YIPYTOCTH..
Pemrenus 3aga4 Teopun u3ruda npsiMOYTroJIbHBIX H30TPOIHBIX TOHKUX TUTHT.
Penrenus 3a1a4 Teopun n3ruda KPYroBbIX H30TPOITHBIX TOHKHX ILJIHT.
Hcnonb3oBanue 6udaunorexk NUmPY, SCIPy B MaremaTHyecKiX pacderax.
Hcnonps3oBanue 6udbmuorexn Matplotlib nis rpadudeckoii Busyanu3sammu.




8. OBPA3EI 3AJIAHUA MOJAYJIbBHOI'O KOHTPOJIA

'OV BIIO «JIOHELIKWI HAITMOHAJIbHBIN YHUBEPCUTET»

Ob6pa3oBarenbHas IporpamMMa: 6akagaBpuaT

Hampasnenue noarorosku: 01.03.02 Ipuknagnas matemaTuka U nHPopMaTuka

[Tpoduns: [Mpukiagaas MmareMaTuka 1 ”HGOPMATUKA

Ounas ¢opma oOydenus. Cemectp: 6

VYyeOnas qucnumuinHa: Crienuain3upoBaHHBIN S3bIK TPOrpaMMupoBanus Python B ynciieHHBIX
METOJIaX UCCIeI0OBaHUs MoJiesel e OpMUpOBaHUs

MopayJ/ibHasi KOHTPOJIbHAsA padoTa

Bapuanrt Ne 1
1. ®aitnoBeIi BBOA/BBIBO/I.
2. Tloctpoenue rpaduka nmporuda cBOOOHO OMEPTOM MPAMOYTOJIBHON U30TPOITHON TUTHTHI.

9. KPUTEPUU OHEHUBAHUSA 3AJIAHUS MOAYJBbHOI'O KOHTPOJISA

Homep 3ananus KoanuecTBo 6ajLi10B
3ananue 1 15
3agaHue 2 25
Bcero 40

10. KPUTEPUY OLIEHUBAHMS CAMOCTOSATEJBHOM PABOThHI
Camocmosmenvrasn paboma (sxntouas evinornenue CPC u MPC) oueHuBaeTcs B 55 6aios.
B paspese oTIenpHBIX TeM OIEHHUBAHUE OCYIIECTBISETCS CICAYIONIMM 00pa3oM.

OunennBanne CPC u UPC no gucnuninune «Criequaau3upoOBaHHBIN SI3BIK
nporpammupoBanusi Python B 4nc/ieHHBIX MeTOAaX MCCJIeI0BaHUSI Mojesel

aeopMHUpPOBAHUA»
HasBanus coaep:kaTejibHbIX MOAYJICH U TeM CPC nPC
CoaepikaresbHblil Moay/ab 1. BBenenue B si3pik nporpammupoBanus Python
1. BBenenue B s13bIK IporpamMmmupoBanst Python 3 25
Hroro no 1-my copep:kaTejbHOMY MOAYJIIO 3 25

CoaepakaresabHblii Moay b 2. Ucnoabs3oBanne a3bika Python nis pemenus 3aga4
MEXaHHMKH 1e()OPMHPYEMOro TBEpAOro TeJia

2. PemeHust HEKOTOPBIX 337a4 TEOPUH YIIPYTOCTH 2 10

3. Ucnonb3osanue oudamorek NumPy, SciPy, Matplotlib B B 15
HAyYHBIX pacyerax

HToro mo 2-mMy coaepkareJJbHOMY MOIYJIIO 2 25

Bcero 6ajii0B 5 50

11. KPUTEPUU OLIEHUBAHMS OBIIENA YCIEBAEMOCTH

OO6mrast oreHKa 3HAHWHM CTYACHTOB IO JUCHHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM mikae
COTJIACHO TaKUM KPHUTEPHUSIM, MPUBEICHHBIM B Tabnuie Huxe. OpeanuzayuonHno-yuebnas paboma
cmydenma B ayJIMTOPHH OIEHWBAETCS HAa OCHOBE TaKUX KPUTEPHEB KaK MOCEIIAeMOCTh 3aHSITHH,
AKTUBHOCTH BO BPEMS IIPOBEACHMUS JICKIIMOHHBIX 3aHATUI (BOMPOCHI JIEKTOPY MO TEME JIEKIIMOHHOTO
MaTepuaia, yuacTue B 00CYKICHHH MPOWUIEHHOr0 MaTepuana  T.11.).



Conepatennubie Bua pa6otsl Bbanabl
MOIYJIH
CogeparensHsii OpranuzannoHHO-yueOHast paboTa CTYACHTa B ayIUTOPUHU 2
MozTyIh 1 CamocrosiTenpHas padoTta 28
Hroro 30
OpranuzannoHHO-yueOHast paboTa CTYACHTA B ayIUTOPUHN 3
ConepxkarenpHbiii  |CamocTosTeNnbHas paboTa 27
MOJTyJTb 2 MoynbpHasi KOHTpOJIbHAs paboTa 40
Hroro 70
OO0t uTor 100
IMopsinok oneHUBaHUS Y4eOHBIX JOCTUKEHH 00yUaIOIMXCSI
OneHka o Onenka 1o 100- OneHka 1no rocy1apCTBEHHOM LIKaJe
wkane ECTS | GannbHol mikane | sk3ameH, quddepeHInpOBaHHbINA 3a4eT 3aueT
A 90-100 5 (oTaHMuHO) 3a4TeHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJICTBOPHUTEIHLHO) C HE 3a4TCHO
BO3MOKHOCTBIO TIOBTOPHOM aTTECTAllUU
F 0-34 2 (Hey1OBJIIETBOPUTEIBHO) C HE 3a4TE€HO
BO3MOYKHOCTBIO TIOBTOPHOH cl1auu TIpU
YCIIOBUU 0053aTeILHOT0 Habopa
JIOTIOJTHUTEIIbHBIX 0aJIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O MPOLECCA

VuebHble 3aHATHS NpoBosTcs B ['maBHOM yueOHOM kopmyce (r. orenk, mp. I'yposa, 6)
yHHUBepcHuTeTa. [ mpoBeneHus JIEKIMOHHBIX M MPAaKTUYECKUX 3aHSATHH Tpedyercs ayauTopus,
000pyI0BaHHas! MEJIOBON MIJIM MAapKepHOW TOCKOM, MyJIbTUMETMIHHBIN POEKTOP U SKpaH, HOYTOYK,
KOMIUIEKT yueOHOM MeOenu Uisi CTyACHTOB, pabodee MecTo npemnogaBatens. Boeixon B MHTEpHET
IPOBOJIHOM WiTH ¢ ucronb3oBanuem Wi-Fi.

Jlnst  caMOCTOSITeTbHON PabOThI HMCIONB3YIOTCS TEKCTOBBIE W JJIEKTPOHHBIE PECYPCHI
Hayunoii OuOnuoTexkn yHHBEpCUTETa M JPYIHX DJEKTPOHHBIX OMOJIMOTEYHBIX 0a3 JaHHBIX,

MaTepualbHO-TEXHUYECKYI0 ©0a3y ydeOHbIX Jjaboparopuil Kadeapbl TEOpHUH YIPYroCTH U
BBIUMCIIUTEIBbHON MaTeMaTuKy uMeHH akagemuka A.C. KocMonaMuaHckoro.
13. PEKOMEHJAOBAHHAS JIUTEPATYPA
Koxa-Bo Hanuuyne
Ne IK3EMILIAPOB | JJIEKTPOHHOMH
HanmeHnoBanue
n/n B OubJmoreke BEpPCHHU B
JouHY IbC
Ocnosnas numepamypa
1. bop3synos C. B., Kypranuu C. JI. Anre6pa u reometpus ¢ +
npuMepamu Ha Python
2. Tumomenko C.I1. Kypc Teopust ynpyroctu. — K.: Hayk. 11 B
nymka, 1972. — 507 c.
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Tumomenko C.I1., Bolinosckuii-Kpurep C. Ilnactunku u
o06omoukn. — M.: ®usmarrus, 1963. - 635 c.

okrwn

N -

14. ”THOOPMAIIMOHHBIE PECYPCbI

DNeKTpOHHO-OuOIMoTeUHass cucreMa JIOHENKOro HalMOHAIBHOTO YHHMBEPCHUTETA:
http://library.donnu.ru/ (mara obpamenus: 01.04.2021).

Welcome to Python.org: https://www.python.org/ (nara oopamenus: 01.04.2021).
NumPy: https://numpy.org/ (nata oopamenwus: 01.04.2021).

SciPy.org: https://www.scipy.org/ (nata oopamenus: 01.04.2021).

Matplotlib: Python plotting: https://matplotlib.org/ (nata oopamienus: 01.04.2021).

15. IPOTPAMMHOE OBECIIEYEHHUE

. Windows 7 PRO (kopmiopatusHast aunensus JJOHHY Ne 46484614);

Microsoft Office (kopnopatuBnas nuuensus JOHHY Ne 46472919);

. Microsoft Visual Studio (mumensust mporpammbl DreamSpark i BBICIIUX Y4eOHBIX

3aBEJICHUI).

. Python 3.9.4 (mmuensus Python Software Foundation (coBmectumas ¢ GNU General

Public License))



http://library.donnu.ru/
https://www.python.org/
https://numpy.org/
https://www.scipy.org/
https://matplotlib.org/
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