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Pabouas nporpamma JucUIIHHEB! «CHelHaIH3HpOBAHHBIIH SI3LIK NPOrPAMMHPOBAHHS
Python B unciennpIX MeTOgAX HCCTIEI0BAHNS Mo/TelIeil 1e(pOPMUPOBAHHUSD 1711 00 yJarOIUXCs
no HanpasiaeHuto noarorosku 01.03.02 Ilpuknagaas matemaruka u uHpopmaruka ([Tpoduis:
[lpukiannas marematka u HHOOPMATHKA), COCTABJIEHa HA OCHOBaHWH MeepalbHOro
roCy1apCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa BBICIIETO 00pa3oBaHHs — OakajaBpHaTr IO
nanpasieHno noaroTosku 01.03.02 [Npuknannas mateMaTika U HHGOPMATHKA, YTBEP/KIEHHOIO
npukazoM MunuctepeTsa oOpazoBanust 1 Hayku Poccuiickoit @enepannu ot 10 saBaps 2018 r.
Ne 9 (¢ usm. u nom.), Ilopsiaxa opraHu3auu 1 OCyIIeCTBIEH s 00pa30BaTeIbHON A€ TeNbHOCTH
10 00pa3oBaTe/]bHbIM [porpaMMaM BBICHIEro 00pa30BaHHs — MporpamMmam OakalaBpuaTa.
mporpaMmaM — CleHHaTIHTeTa, IporpaMMaM — MarucTparypbl, YTBEPKACHHOTO  IPHKAa3OM
MiuHucTepeTBa HayKH M Bhicinero oopasosanusi Poccuiickoit enepaunu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. U [011.), B COOTBETCTBUHU € Yy4eOHBIM IUJIAHOM, YTBEPKICHHBIM Y YEHBIM COBETOM
OI'BOY BO «loul'V» nnst Habopa 2024 roqa.

PaspaboTunk:

JOLEHT Kaeapbl TCOPHH YIIPYTOCTH H

BBIYHCJIUTENbHOH MaTeMaTHKH HUMEHH

akanemuka A.C. KocMogamuanckoro A

KaHa. Guz.-mat. HayK C v’wby'm' - E.C. I'nywankos

PaGouas nporpamma o1o0peHa Ha 3ace1aHuu kaeapbl TEOPHU YIPYTOCTH H BBIYHCIUTEIBHOU
varemartuky uM. akan. A.C. KocMogamMuaHcKoro.
ITpotokos ot 26.03.2024 r. Ne 10.

/ P.H. Heckopones

Bpuo 3asenyromero kadeapoi ﬂ“’

COT'JIACOBAHO:

Jlekan axynbTeTa MaTeMaTUKH H !
HH(OPMALIHOHHBIX TEXHOIOTHH -

28.03.2024 r. L/\ #
VyeGHo-MeToaHYeckas Komuccus (haKyIpTeTa MaTeMaTUKU U HHGOPMALUOHHBIX TEXHONOTHH.

IIporokox ot 27.03.2024 r. Ne 3. / - '
[Ipencenarens ‘ J/// JI.U. CensgkoBa

M. A. Mouceenxko

PykoBOAHTENb OCHOBHOIT IMpodeccnoHaIbHON
oOpa3oBaTeabHOM MPOrpaMMBl,
A-p ¢u3.-mar. HaykK, JOLEeHT

26.03.2024 . :‘ﬂ/ﬁ'

N P.H. Heckopones



3

1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIBHOM [TPOI'PAMMEI

1.1. TpeboBaHus K MpeaBapUTEIHLHON MOATOTOBKE O0YYAOIIMXCS, TPEANISCTBYIOIINE 1
COMYTCTBYIOIIME TUCIUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUYECHUE JTAHHOM:

0a30Bas MOATOTOBKA [0 MaTEMATUKE B 00BEME TPOrpaMMbl CPEHEN IITKOJIHI;

JTUCIUIUIMHBL TporpamMMbl  OakanmaBpuara: SI3bIKM W METOABI MPOrPAMMUPOBAHUS,
Marematnueckuii aHanu3, Anredpa u reomeTpusi, YucieHHbIe MEeTO1bl, MaTeMaTHuecKre MOIEeITH
Y METOJIbl TEOPUU YIIPYTOCTH.

1.2. JlMcUMIUIMHBI, KypCOBblE paOOThl W TMPAKTHUKH, JJII KOTOPBIX OCBOCHHE JaHHOU
JUCITUTUIMHBI HEOOXO0IMMO KaK MPEIIIeCTBYIOMIEE:

npakTuku: [Ipon3BoACTBEHHAS MPAKTHKA: TIPEAAUILIOMHAs TTPaKTHKA.

2. OIIMCAHUE ANCHUITIMHBI

2.1. OOuras xapakTepuCTHKA

HanmeHoBaHue nmokaszarens 3HaYeHHE TIOKA3aTesI
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 01.03.02 [IpukiagHas MaTeMaTUKa U
undopmaruka ([Ipodus: [IpuknanHas
MaTreMaTHKa 1 HHpopMaTrka)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.0O/1.13. Crienimanu3upoBaHHbIH S3BIK

y4eOHBIM IIAHOM nporpamMmupoBanus Python B uncieHHbIX
METOJIaX UCCIEI0BAaHUS MOJIEIel
Je(pOopMHUPOBaHUS

Yactp 00pa3zoBaTesIbHOM MpOrpamMmbl BapuaTuBHas yacTh: BbIOOp By3a

KosmnuecTBo 3a4eTHBIX eIMHHMIL / BCETO YacoB 3/108

2.2. Pacmipenenenue yacoB 1o (opMaM U iepruoiamMm o0ydeHust

OO011ee KOJIMYECTBO 4aCOB
o
E CaMOCTOSI-
dopma 21 8 5 - o
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU opma
o0ydeHus 2 3 BCETO
s OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJIb
OuHas 3 6 34 34 — 40 108 3a4eT

3. [EJU JUCLMUTUIAHEI

O3HakoMJIeHHE ¢ s3bIKOM nporpammupoBanus Python, mosnydyeHue HaBBIKOB
UCIIOJIB30BaHUs €0 B KOMIIBIOTEPHO-MaTEMaTUYECKOM MOJEIIMPOBAHUY, B T.4. B 331a4aX TCOPUU
YIOPYTOCTH; pEIIEHNE KOHKPETHBIX 3a/Ja4 TEOPHUH YIPYIOCTH C NPUMEHEHUEM COBPEMEHHBIX

YUCJICHHBIX MCTOOOB, PCAJIN30BAHHBIX B MATCMATUYCCKUX OMONIMOTEKaX SI3bIKA Python

4. KOMIIETEHIIMN OBYYAIOIIEI' OCs1, ®@OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITINTAHUPYEMBIE PE3VIJIBTATBHI ObBYUYEHU A

4.1. Komnerenimu

ITK-3. Cnioco6eH pa3pabaTbiBaTh U pyKOBOJIUTH MTPOIIECCOM Pa3padOTKH U MOAUDUKAITIN
KOMIIBIOTEPHBIX TMPOTPAMM JIs PEHICHUS MPOPECCHOHAIBHBIX W HAYYHO-HUCCIIEIOBATEIBCKUX
3amad.

4.2. VHaukaTopbl KOMIIETCHITHI
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[1K-3.2. [IpumeHsieT 1 KOMOMHHUPYET pa3IMuHbIe MaTeMaTHYeCKue OMOIMOTEKH U MAKEThI
Python mnst perieHus 3aa4 YUCICHHOTO HCCISOBAHUS MOJIeIIel 1eOpMHUPOBAHUSL.

4.3. PesynbTaThl 00y4eHuUs

I1K-3.2.1. 3HakoM ¢ MareMaTH4ecKMMH OHOIHOTEKamu s3bika Python, B KOTOpBIX
pealn30BaHbl COBPEMECHHBIC YUCIICHHBIE METO/IBI.
[1K-3.2.2. YMeeT npuMeHsATh COBPEMEHHBIC MaTeMaTHYeCKUuEe OMOINOTEKH, BKIIFOYAFOIITIE
peaM3alui COBPEMEHHBIX YHCICHHBIX METOJAOB, JI PEIICHUS TEXHUYECKUX U HAydHO-

HCCICO0BATCIbCKHUX 3ada4.

[1K-3.2.3. Brnanmeer COBpEMEHHBIM MAaTEeMaTHYECKMM amlaparoM W TEXHOJOTHSIMHU

IPOrPaMMHUPOBAHUS.

5. INPOI'PAMMA JTMCHUIUIMHBI

HazBaunue teMbl

Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

Pasnen 1. OcHOBEI sI3BIKa
nporpammupoBanus Python

OCHOBEHI SI3bIKa IIporpaMMHupOBaHUAg
Python

Tunb! qaHHBIX s3bIKa TporpaMmmupoBanus Python.
Omnepatops! s3bika Python.

CpencTBa 00BEKTHO-OPUEHTHPOBAHHOTO
nporpaMMHUpOBaHus B sizbike Python.

Pazgen 2. UncneHHBIE METOBI,
peanin3oBaHHble B Oubinorexkax NUmMPy,

SciPy

Knaccuueckue u COBPCMCHHLIC
YHUCJICHHBIC METOBI

MeTozabl KOJUTOKAIUIA.

MeTo 1 HaMMEHBIIINX KBAIPATOB.

Pemenne KBagpaTHBIX H TepeonpeaeeHHbIX
CUCTEM JIMHCHHBIX aTeOpandecKuX CHCTEM.
Paznoxenus marpunt (QR, SVD).

OO6paTHbIe U 1IceBA000paTHbIE MATPHUIIBI.

Cpencrsa 6ubarorek NumPy, SciPy B
00J1aCTH YHCIIEHHBIX METO/IOB.

3HaKoMCTBO ¢ OubnuoTexkoit Numpy.
Moayns numpy.linalg.

3HAKOMCTBO ¢ OMOIHOTEKOMH SCIPY
Moayinu scipy.linalg, scipy.optimize.

Pa3nen 3. Pemenne KOHKpETHBIX 3a1a4
TEOPHUH YIIPYTOCTH

PelreHne HEKOTOPBIX 3a/1a4 TEOPUU
YIPYTOCTH

TouHblE aHAIMTUYECKUE PEILICHUS B TNIOCKOM 3a/1aue
TEOPHH yIPYTOCTH, TEOPHH U3THOa TOHKUX TUTUT.
[TpubnmkxeHHbIe pelIeHns HEKOTOPBIX 3a1a4
TJTIOCKOW TEOPHUH YIIPYTOCTH.

Hcnons3zoBanne 6uonmmorek NUMPY,
SciPy, Matplotlib mst mposenenus
HAyYHBIX UCCIIEJIOBAHUI B 00JIACTH
TEOPHH YIIPYTOCTH

Ucnonb3oBanne Oubmmorek NumPy, SciPy B
MPUOTMKEHHBIX MATEMAaTHUSCKUX pacyeTax.
Hcnons3oBanne Oubanorekn Matplotlib  ms
rpaduyecKoil BU3yaau3aluu.

6. CTPYKTYPA U COAEPXXAHUE AUCHUITJIMHBI

HaumenoBaHus pa3zienoB U TeM KonieeTso 4acon
Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero
Pasnen 1. OcHOBEI sI3bIKA 6 6 - 6 18
nporpammupoBanus Python
OCHOBBI s3bIKa MMporpaMmmupoBanus Python 6 6 — 6 18




Pasnen 2. UnclieHHBIE METOBI, 18 18 - 24 60
peanu3oBaHHbIe B OMOInoTekax NUmPy,

SciPy

Kitaccuueckue 1 COBpeMEHHbBIC YHCIICHHBIS 14 14 — 16 44
METO/IbI

CpenctBa 6ubarorexk NumPy, SciPy B 4 4 — 8 16
00JIACTH YMCICHHBIX METO/IOB.

Paznen 3. Pemenne KOHKPETHBIX 3a/1a4 10 10 - 10 30
TEOPHUH YIIPYTOCTH

Perienue HEKOTOPBIX 3a/1a4 TEOPUU 6 6 - 6 18
YIPYTrOoCTH

Hcnons3oBanue 6ubmmorek NumPy, SciPy, 4 4 - 4 12
Matplotlib mist mpoBeneHUs HayYHBIX

WCCJICJTOBAHHI B 00JIACTH TECOPHH YIIPYTOCTH

HNTOI'O 110 KOMITIOHEHTY OIIOIT 34 34 - 40 108

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) U1 TEKYIIIETO KOHTPOJLA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIUU

7.1. KoOHTpOJBHBIE BOMPOCHI
Pazgen 1

1. Twumnsl qaHHBIX A361Ka Python.
2. Omnepatopsl s361ka Python.

3. Bsoa/eiBoj B s3bike Python.

Paznen 2

4. Meroa KOJUTOKALIUH.

5. Mertoa HaUMEHbIINX KBaJpPaTOB.

6. CuHTYISIpHOE Pa3NIoKEHHE PSIMOYTOIBHOW MaTPHUIIBL.
7.  QR-pasnoxkeHue NpsIMOYTrOJIbHON MaTpPHUIIBL.

Paznen 3

8. TouHble aHATUTHYECKHE pEIICHUS TUIOCKOW 3ala4d TEOPHUH YIPYTOCTH JUIS
OJTHOCBSA3HBIX 001aCTeH.

9. Pemenus 3a1auy Teopuu U3rNOA MPSIMOYTOIBHBIX U30TPOITHBIX TOHKHX TUTUT.

10. Pemenus 3agay Teopun n3ruda KOHEYHBIX U OECKOHEYHBIX H30TPOITHBIX TOHKHX IUTAT
C KPYTOBBIMH KOHTYPaMH.

11. TlpubnukeHHBIE PEHICHHs IUIOCKOW 3aJayll TEOPUH YHNPYTOCTH JUISI MHOTOCBSI3HBIX
oOnacreil.

12. Wcnonb3oBanue Oubmmorek NumPy, SciPy B mnpuOmmXeHHbIX MaTeMaTHUECKUX
pacyerax.

13. Ucnonp3oBanue oudanoreku Matplotlib ans rpaduueckoit Busyanuzanmm

7.2. TeMbl MUCHMEHHBIX paOOT (THIIBI 3a/14)

KoHTpospHBIE pa0OTHI IO IPAKTHKE TI0 TEMaM:

—  OCHOBHI s13bIKa PYthon (TumbI JaHHBIX, OTIEPATOPHI, BBOJI/BBIBON);

—  pelieHue CUCTEM JIMHCHHBIX areOpandecKuX ypaBHEHUIM;

—  pelIeHue KOHKPETHBIX 33]1a4 TEOPUHU YIPYTOCTH.

KontponpHast paboTa 1o TpOBEpKE TEOPETHYECKMX 3HAHMH — IO BCEM TEMaM, C
HCIIOJIb30BaHNEM YKAa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.3. Tembl UHAUBUAYATHHBIX 3aIaHUN
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—  OCHOBHI s13bIKa Python (Turmbl JaHHBIX, OTIEPATOPBI, BBOJI/BBIBO);

—  pelieHue KBaJpPaTHBIX U TEPEONPECICHHBIX CHUCTEM JMHEHHBIX ajareOpanvecKux
yYpaBHEHUH (IporpaMMHasi peaiu3anus);

—  pemlieHue KOHKPETHBIX 3aJlad TEOPHUU YIPYrocTH (IIpOorpaMMHBIC peallu3alluu ¢
BU3yaJlh3aIuen).

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOIINECSH

OO6miasi olleHKa 3HAHWKA OOYYAIOIIMXCS MO MUCHUILIMHE TpoBoauTces 1o 100-6amipHOo#
IIKAJIe UCXOJs M3 MAaKCUMyMa, TIPUBEJICHHOTO B TaOIHUIIE HIDKE.

[To pe3ynbpTaTam paboThl B ceMecTpe oOyuaromuiicsi, HabpaBmuii He MeHee 60 6aioB,
UMEET MPaBO MOIYYUTh OIEHKY (3aueT). Te, koro HaOpaHHbIC 0TI HE YCTPAMBAIOT, CAAIOT
WHAUBUAyaIbHbIC 33/J1aHUS, BBIMOJIHSIIOT 3a4ETHYIO KOHTPOJIbHYIO paboTy. MakcumaiabHOe
KOJIMYECTBO OAJUIOB 3a 3a4ETHYIO KOHTPOJIBHYIO padoty — 70. OreHka 3a ceMecTp BBIYUCIISICTCS
KaK MaKCMMallbHas M3 IMOJIyYeHHBIX 3a CEMECTp M Ha 3aueTHOW KOHTPOJBHOW paboTe u
BBICTABIISICTCS COTJIACHO TIPUHSATOMY TOPSIKY .

Homepa MakcumanbHOE
Buapr pabot

paszeinoB KOJINYECTBO 0AJIIOB
192 WunuBuayaapHbIC 33 aHAS 30
’ KoHTposibHBIEC paboTa 1o MpaKkTHKe 15
WupuBuyanpHOE 3aaHHE 30
3 KoHTposbHbIe padOoThI 10 MPAKTUKE 15
KonTtposnbHast paboTa 10 NpoBepKe TEOPETUUECKUX 3HAHUMN 10
HUTOTI'O 100
3auyeTHasi KOHTPOJIbHAs paboTa 70
OOmuii UTOT 32 CeMecTp 100

CooTBeTCTBHUE 0AJIIOB OIIEHKE

KonnuectBo 6aninoB Or1eHKa 110 NATHOAIILHON IIKaIe
ECTS
n3 100 3aueTr
90-100 A 3a4TEHO
80-89 B 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA J1JIA JIUIT C
OI'PAHMUYEHHBIMU BO3MOXHOCTAMU 3J0POBbBA 1 UTHBAJIN/IOB

B xone peanuzauyy AUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIIME JOIIOIHUTEIBHBIE METO I
00y4eHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTeCTalli 00Yy4YaroInuXCcs B
3aBHCUMOCTH OT MUX MHJMBHyaJIbHBIX 0COOEHHOCTEH:

1) IUTSL CJIETIBIX U CITA0O0BUIAIIINX

- JICKIINN O(l)OpM.HSIIOTCSI B BUJC DJICKTPOHHOI'O IOKYMCHTA, JOCTYITHOT'O C TIOMOIIBIO
KOMIIbIOTEPA CO CHELMATU3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIEUCHUEM;

- JIIsL BBIITIOJTHCHU A 3adaHusA npu HGO6XOI[I/IMOCTI/I IpeaoCTaBIACTCA
YBEJIMYHBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIOJIB30BAHUE COOCTBEHHBIX YBEIMUMBAIOIUX
YCTPOWCTB;
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— MUCHMEHHBIE 3a7]aHNs O(POPMIISIIOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TITYXUX U CIa0O0CITBIIIAIIMX

— JeKIUH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IIUCbMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOH (opMe;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) JUIS JIUL] C HapYLIEHUSIMU OIIOPHO-JBUTaTEIBHOTO alapara:

- JEeKIUH 0O(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOI'O C IOMOIIbIO
KOMIIBIOTEpA CO CIIELHUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- IIUCbMEHHBIE 3aJaHUS BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMOIHSIOTCS B MUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Tpu1 HEOOXOIMMOCTH TIPeTyCMaTPUBACTCS yBEITMYCHNE BPEMEHH JJISl TIOATOTOBKU OTBETA.

IIponienypa  mpoBeAeHUs ~ NPOMEXKYTOYHOM  aTTecTalMu A OOydYaroLIuXcCs
YCTAHABIMBACTCS C YYETOM HX HMHIMBUAYAIBHBIX TCHXO(HU3MUYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKeT IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mnpoueaypbl OLICHMBAHMUS pE3yJibTaTOB OOy4YEHHs JIOIYCKaeTcs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcaM B CETH
WutepHer Ui Kaxjaoro oOydaromierocs B ¢opmax, aJalTUPOBAaHHBIX K OTPAaHUYEHUSIM HUX
3JI0POBBSI U BOCTIPHSTHS MHPOPMALIH:

1) JUTSL CHEMNBIX U CIIA00BUIALIINX

— B IICYaTHON (OpME yBETUUYECHHBIM IIPUPTOM;

— B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;

2) IUTSL TIIYXHX M C1a00CIBIIIAIINX

— B IIEUaTHOH Qopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXxcs ¢ HapyIEHUsIMU ONOPHO-/IBUraTeIbHOTO arapara:

— B IeyaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME YUEBHOI'O ITPOLIECCA

VYyeOusbie 3ansaTus nposoasaTcs B ['maBHom kopnyce oY (r. Joneuk, np. I'ypoBa, 6), B
VYueOHO-pakTHYecKoM BerauciutensHoM 1eHTpe Joul'Y (r. Honenk, np. I'yposa, 6, kopmyc 12).

Jis mpoBeneHHs JEeKUUH TpeOyeTcss ayauTopus, oOOpyIOBaHHAs MEJIOBOH MK
MapKepHOW JOCKOW / CEHCOPHBIM SKpaHOM /[ MyJBTUMEAMHHBIA TPOEKTOP C JIKPaHOM U
HOYTOYKOM, KOMITJIEKT y4eOHOH MeOeNn ISl CTYIEHTOB, pabodee MEeCTO MPETNo1aBaTes.

Jlnist mpoBeIeHUs TPAKTUYECKHUX 3aHATUH TpeOyeTcs ayAuTopusi, 000pyJ0BaHHAasI METOBOM
WK MapKepHOW JOCKOH / CEHCOPHBIM SKpaHOM [ MyJIbTHMEIUNHBIA MPOSKTOP C IKPAHOM U
HOYTOYK, KOMIUIEKT y4yeOHOM MebemH Ui CTYJEHTOB, pabouee MECTO MpenojaBaress.

Jlnsa mpoBeneHust J1a0OpaTOPHBIX 3aHATUN Tpebyercs aynuTopus, oOOpyAOBaHHas
MapKepHOW JOCKOH WM CEHCOPHBIM 3KpaHoOM / MyJIbTUMEIUIHBIH MPOEKTOP C JKPaHOM U
HOYTOYK, MEepCOHaJIbHbIE KOMIIBIOTEPHI, KOMILJIEKT yuyeOHOW MeOenu JUisl CTyAEeHTOB, pabouee
MECTO TIpernoaaBaTess, BBIX0A B IHTEpHET — MPOBOAHOM WITH ¢ HcIoib3oBaHueM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoii OMOAMOTEKM YHUBEpCUTETa U JPYTUX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToqu4ecKoe oOecreueHre, MNPeACTaBIeHHOe B ayAuTopusx [JaBHOro kopmyca
(ayn. 511, 605, 610).

OOyuaromyecss HMEIOT BO3MOXHOCTb  MCIIOJIB30BaTh y4eOHbIE MaTepHaiabl IO
JTUCIUIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUS
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OI'bOY BO «/lonl'Y». IIpn u3yyeHHH JUCHMIUIMHBI PUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHE U
JUCTaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUH.

C  uCcnomp30BaHHUEM  PECYpcOB  IUIAT(GOPMBI  JUCTAHLIUOHHOTO  OOpa3oBaHUS
OCYILECTBIIACTCSI TEKYLIMH KOHTPOJb 3HAHUH OOYyYaroLMXCSd HAa OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YJIBTATOB CAMOCTOSTEIBHON PaOOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Bopsynos C.B. Anrebpa u reomerpusi ¢ npumepamu Ha Python / C.B. Bop3yHoB,
C. . Kypramun. — CII6.: Jlanb, 2022. — 444 c.

2. Kamnoepo C.A. OCHOBBI MaTeMaTHYECKON TCOPUH YIPYTOCTH U HEKOTOPBIE KIAcChI
ee 3amad / C.A. Kanoepos. — Jlonenk, 2024. — 212 c.

3. Peamuzanmsi anropuTMOB BBIYHCIUTEIILHON MaTeMaTWKH Ha si3bike Python : yue0.
nocooue / A.A. 3abenun. — Yura: 3200y, 2020. — 130 c.

4. Pemenue 3amay BBIYMCIUTEIBHONH MaTeMaTuku Ha si3bike Python : maGopatophsrit
npaktuky™m / E.A. JlemunnoBa, M.C. KpacaBuna, WN.I'. [Tanun, A.C. YyBunseBa. — Koctpoma:
KI'V, 2021. — URL: http://library.ksu.edu.ru/ExtSearch.asp. — 3ari. ¢ TUTYJIBHOrO 3KpaHa. —
TekcT: 31eKTPOHHBIN.

5. Tumomenko C.I1. Kypc teopust ynpyroctu / C.I1. Tumomenko. — K.: Hayk. gymka,
1972. - 507 c.

6. VYromuukos A.I'. Pemenne KpaeBbIX 3a/1a4 IIOCKOM TEOPHH YIIPYTOCTH Ha HU(PPOBBIX

u aHanorosbix MammHax / A.I'. Yromuukos, M.U. Inyrau, A.E. Ctenanos. — M.: Beic. mikona,
1970. - 528 c.

11.2. JlomoyHUTENBHAS TUTEpATypa

7. Tyrep P.C. DnemeHTBHl YHCIEHHOTO aHajiW3a W MaTeMaTHueckoil o0paboTku
pesynbTaroB omnbita / P.C. I'yrep, b.B. OBunnckuii. — M.: ®usmarrus, 1962. — 356 c.

8. HemupoBuu b.II. OcHoBbl BbuMcIHTENbHOM MaTemMatuku / B.II. JlemugoBuy,
N.A. Mapon. — M.: Hayka, 1966. — 664 c.

9. JemugoBuu b.I1. Yucnennsie merons anamuza / B.II. JlemumoBuu, W.A. Mapos,
3.3. lllyBanosa. — M.: Hayka, 1967. — 368 c.

10. KamoepoB C.A. JIBymMepHble 3adaud DJIEKTPO- U  MArHUTOYNPYTOCTH ISt
MHorocBsi3HbIX obOnactelr / C.A. Kamoepos, A.U. baesa, O.U. boponenko. — Jlonenk: FOro-
Boctoxk, 2007. — 268 c.

11. TopuneB C.B. Beoruncnutensnas wmartematuka / C.B. Ilopmnes. — CII6.: BXB-
[TerepOypr, 2004. — 304 c.

12. Tumomenko C.II. ITmactuukm m o6omouku / C.II. Tumomenxo, C. BoliHOBCKHIA-
Kpurep. — M.: ®uzmarrus, 1963. — 635 c.

13. ®unma A.I1. [IpubamkeHHBIE METOIBI MaTEMATHYECKOTO aHAJIN3a, CIIOIb3yeMbIC B
MexaHuke TBepabix nedopmupyembix Ten / A.Il. @unun. — J1.: I34-BO TUT-phI IO CTPOUTENHCTRY,
1971. - 160 c.

14. Xemmunr P.B. UucrneHHsie METOABI UIsi HAayYHBIX PAOOTHHKOB M WHKEHEPOB /
P.B. Xemmunr. — M.: Hayka, 1972. — 400 c.

12. THO®OPMAIIMOHHBIE PECYPCBHI

1. HammonanpHas snekrponHas Oubmmorexka (HOB): denepanbHas rocynapcrBeHHas
uHpopmanuonnas cuctema / MunuctepctBo Kyieryper P®D; Poccuiickast rocyaapcTBeHHas
oubmuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOpamenus: 01.09.2023). —
Pexxum noctyna: cBoOOaHBIN, moanucka. HeoOxonuma ycTaHOBKA MPOTPAMMHOTO O0ECTICUEHUSI.
— TeKCT: 3EeKTPOHHBIN.


https://rusneb.ru/
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2. eLIBRARY.RU: nayunas snextpoHHas 6ubimoreka: caidT. — Mocksa, 2000- . — URL:
https://elibrary.ru (mara oOpamenus: 01.09.2023). — Pexum gocrtyma: JUis aBTOPH30B.
IIOJIb30BaTENe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas »snextponHas Oubnuoreka «KubepJlenunkay: caidt / Accouuamus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

4. DnexTpoHHO-OMOMMoTeuHas cuctema «Jlanby: [caitr]. — URL: https://e.lanbook.com
(mara obpamenus: 01.09.2023). — Pexxum goctyna: ajis aBTOPU30B. IMOJIb30BaTenei. — Tekcr:
AJIEKTPOHHBIN.

5. OBC IOpaiir: snexTpoHHas OubnaroreuHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara oGpamenus: 01.09.2023). — Pexum noctymna: ais aBTOPU3O0B.
noJsib30Bareseil. — TeKCT: 3eKTPOHHBIM.

6. DOnekrponHo-OmOMMoTeuyHast cuctema Joul'Y: caiitr / ®I'BOY BO «/lorl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
JOCTYTIA: CBOOOIHBIN. — TEKCT: 37€KTPOHHBIN.

7. OmnextponHsli kartanor Hayunoit 6ubmuotexu [oul'Y: pasnaen caiita / Hb Houl'Y. —
Tekcr: anexkrpounsii // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamenusi: 01.09.2023). — Pexum noctyna: mouck cBOOOIHBIHN, SIEKTPOHHBIE IOKYMEHTHI — IS
noJjibzoBaresnen Jonl'y.

8. Dmnexrtponnsiii apxuB Jloul'Y: pasaen caiita / Hb JIonl'Y. — TekcT: 3neKTpoHHbI# //
OBC Moul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOIHBI.

13. ITPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (kopnioparuBnas sutnen3us Joal'yY Ne 46484614)

2. Microsoft Office (koprnopatusHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBEJICHUN)

4. Python 3.12.2 (yuuen3ust PSF mist cBOOOAHOTO POrpaMMHOTO 00€CIICUSHHS)

5. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nunensun GPL, Apache,
BSD ny1s1 cB0601HOTO TIPOrPaMMHOTO OOECTIEUEHUS).


https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

