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1. IIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OB YUEHHSI

JucnummmHa y4acTByeT B QOPMHPOBAHHH CIEAYIOIIHX KOMIIETEHINH 00pa3oBaTeIbHBIX

IpPOrpaMm:

Kommnerenuun, gop-
MHpYeMble B JUCIHII-
JHHe

IlogxommerenI{HH,
dbopMupyembie B THCUH-
IINHE

HNupukaTopsl JOCTHKEHHUS MOAKOM-
neTeHnHHi

OIIK-4. Crocoben
pa3pabaThIBaTh auro-
PHUTMBI B KOMITBIOTEP-
HBIE IIPOIPaMMEL, IIpH-
TOJHBIC OJI1 ITPaKTUHC-
CKOTO TIPHMEHEHHS!

OIIK-4. BMPython.
Cnocoben pean30BbIBATH
Ha A3bIKE IIPOTpaMMHPO-
Bagus Python maremarn-
YEeCKHE aJlTOPUTMBI pelie-
Hus 38189 quddepenim-
ATBHOTO U HUHTETPAIEHO
HCYHCIICHHs, TEOPHH
oObIKHOBEHHEIX THbde-
PEHIHATBHEIX YPABHEHHH
M UCIIONB30BATh UX JUIS
HCCIICIOBAaHHAS MATEMAaTH-
YECKHX MOAeeH peanb-
HEIX 0OBEKTOB H IpoLec-
COB

3Haem Ga30BbIE IOHATHS W AITOPHT-
MBI HHTETPAILHOTO HCUHCIIEHHS
(hyHKIMH 0JTHOMN TIepeMEeHHOM, 1Hb-
(epeHIHATbHOTO HCUHCTICHHS (DYHK-
LMK MHOTHX [I€PEMEHHBIX, OOBIKHO-
BEHHEIX TU(hepeHIUaTbEHEIX YpaBHe-
HUH, a TAK)KEe OCHOBHBIE CPEJICTBA HX
peaM3aiy Ha S3BIKE MPOTrpaMMHIpO-

Banus Python.

Yaeem peanmu3oBsiBaTh HA S3LIKE
nporpaMMmuposanus Python anropur-
MBI pelneHus 3aaa4d auhdepeHnans-
HOT'0 X HHTETPAJILHO UCHUCIIEHHS,
TeopHH OOLIKHOBEHHBIX AU((epeHi-
ANbHBIX YPaBHEHWH.

Hmeem onbim ACCIEIOBAHUS MaTe-
MaTHYECKHX MoJeneH peabHbIX 00h-
€KTOB U IIPOLIECCOB IIYTEM peajiu3a-
LMK MaTEMAaTHYECKHX allTOPUTMOB Ha
SI3BIKE IpOrpaMMHpoBanms Python

2.  MECTO JMCHHAILIVHLI B CTPYKTYPE OBPA30OBATEJIBHOII
ITPOTPAMMBI

JlucuunnrHa BXOJUT B 00s3aTenbHyI0 YacTh bioka 1 «JHCHATTHAEET (MO 1d)» 00paso-
BATENBHON MIPOTPaMMEL

JU1g M3ydeHMs MUCUMILUIMHEL CTYIEHT JODKEH BIIAJETh 3HAHUSMHE, YMEHHAMH B 00heMe
pOrpaMMbl MaTEMAaTHKH IIOMHOH cpemHedl MKomel, MUCHHIUTHH «OCHOBBEI MATeMAaTHYECKOrO
anammasay, «Jluneiinad anrebpa ¥ aHamuTHYECKas reoMeTpusy», « OCHOBBI BBICIICH MATeMaTHKH
Ha Pythony, a Taxke 3HaTh TeKyluil Matepuan Kypcos «Matemarnueckuii anamasy u «Jludde-
PEHIMATbLHBIE YPABHEHHS.



3. OBBEM JUCITATLITHHBI U BUIbI YUEBHOM PABOTHI
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4. COIEPKAHHUE TUCHHUITIMHBI
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1. Onpernenennsii ui- 3amuTa 1a60pPaTOPHEIX PaboT
Terpajt ¥ €ro MpHJIo- - 6 - 8
JKEHHS 3amuTa mpakTHYecKo# paboTer No 1
JammTa nabopaTopHEIX paboT
2. CyMMHpOBaHHE - 6 - 8
3amuTa npakTudeckoit padoTsr Ne 2
3. llprnoxenns 3ammura 1abopaTopHbIX paboT
(GyHKIMH MHOTHX De- | - 10 - 12
i 0
DEMEHHBIX 3ammuTa npakTHueckoit paboter Ne 3
4, -
Hccnenopame pe 3anmwra rabopatopHsix pabor
menwit muddepenmu- | - 10 - 12
ANLHEBIX ypaBHEHHIH 3ammuTa TpakTHgecKoit paboter No 4

4.1, JlekumonHEBIe 3aHATHS

He npexycmoTpenst

4.2. TlpakTundyeckne 3aHATHI

He npenycMoTpeHE




4.3. JlaGopaTopHbie paGoThI
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1 | 2 Brraucienne ninomazneit GUIyp CyMMHPOBaHHEM
2 2 Pemrenne 3ama4 Ha reoMeTpUYecKHe W (DH3MUYCSCKUE TPUIIOKCHHS OIpe-
JETIEHHOTO MHTEerpana
3 . 3ammTa IpaKTHIecKoi padoTer Ne 1.
2 4 2 I'pachugeckie METOIBI aHAIH3A THCIOBBIX PSIOB
5 2 [lonck mpHOMMKEHHOT0 3HAYEHHS CYMMBI CXOJISIIIErOCs psijia
6 2 3amuTa npaktayeckoid paborsr Ne 2
3 7 2 ITocTpoerne TpexMepHBIX rpa)MKOB
8 2 'eoMeTpuYecKHe IPHIIOKEHNUA YACTHRIX TTPOU3BOTHETX.
g 2 ITorck sxcTpeMyMoB GYHKIMHN IBYX IepPeMEHHBIX: TEXHHKA H TIPUIIOKE-
HHSI
10 2 IMomck axcTpeMyMOB GYHKI[MH MHOTHX IEPEMEHHBIX: TEXHAKA M TIPHIIO-
SKEHUSL.
11 3amura npakTuyeckoi paboter Ne 3
4 12 2 Busyanuszauus pemeaui nuddepeHIMaNbHEIX YpaBHEHHH
13 Pemenue 3amaum 0 IpsAMONHHEHHBIX KOTEOAHUSIX MATOH aMILIATYAE] 107
BO3ICHCTBHEM MaJION CHIIBI
14 2 Texuuka ynciIeHHOro pemenue quddepeHIManbHBIX ypaBHEHHI
15 PemeHne IpUKIaqHBIX 3a/1a4, CBA3aHHBIX C pelleHueM JTHbhepeHIHas-
HBIX YPaBHEHUU
16 2 3amuTa npakTryecKo# padotsr Ne 4
4.4, CamocrosTeanHasi padoTa CTyIeHTOB
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1-4 10 Brmomnnenue 3aaHuit /U caMOCTOSTEIBHOH paboThI B paMKax JlabopaTopHBIX
pabot
1 6 Brmonreerne [IpakTudeckoit padotsr No |
2 6 Brmonuenue [lpaktudeckoit padoter Ne 2
3 6 Brmonsenue ITpaktuueckoit padorer Ne 3




4 6 Bremonrenue [pakruueckoit paGotsr Ne 4

1-4 4 IToaroroBka k 3avery

4.5. llpavMepHas TeMATHKA KYPCOBBIX paboT (IIPoeKToB)

He npenycmoTpensr

5, NEPEYEHb VUEBHO-METOJIMYECKOI'O OBECIIEYEHUS 1151 CAMO-
CTOSITEJBHOM PABOTEI

VYueOHo-MeTouecKoe 00ecIedeHHe UL CAMOCTOSTEeIBHOM PadoTEl CTYAEHTOB B COCTABE
VMK guecmummagsl  (OPMOKC, http://orioks.miet.rw/ u Tepmmuan xmacca BII, mHcK
methodic/BM1):
Obmee
v Meroargeckue yKa3aHusl CTYACHTAM 110 H3YUCHHIO THCITAILIHHEL
Mopgyns 1-4
v MeTtoaudeckre MaTepHallbl s BBINOTHEHHS TabopaToOpHBIX paboT
v Mertoauueckue MaTepHaIIbl 110 BBIIOIHEHHIO IPAKTHYECKHX paboT

6. NEPEYEHDb YUEBHOM JIATEPATYPBI
Jlurepatypa

1. CoOopHuk 3a1a9 110 BhICIIEH MaTemaTuke: yaeGHoe nocobue: [B 2-x u.]. U. 1 / mox pemakuu-
eit A.C. Ilocmemosa. - Mocksa: IOpaiir, 2016. - 605 c. - (OcHoBbl Hayk). - URL:
https://urait.ru/bcode/393226 (nara obpamenus: 15.03.2023) - TekcT : 9MeKTPOHHEIHA.

2. COopnuk 3a7ad 1o BeICIIEH MaTeMaTuke: yueGHOe mocobwue: [B 2-x 1.]. Y. 2 / mox penaxiy-
ei A.C. Tlocnenosa. - Mocksa: IOpaiit, 2019. - 611 c. - (OcHoBml Hayk). - URL:
https://urait.ru/bcode/425219 (nara obpamenns: 12.04.2021). - TekcT : 3MeKTPOHHEI.

3. JlabopatopHbli mpaktukym ro kypey "OcHoBbl s3nika Python" / A. M. Kamurasos, Y. U.
Kanutanosa, A. M. Kononora, E. 1. MrrakoB; Munuctepcrso obpazosanus u Hayku Pd,
Hanmonansueni ncenepoBarensekui yausepeutet "MUDT". - Mocksa: MUDT, 2022. - 120
C. - Mimeerca snextpoHnas BepcHs u3faHus. - 6.11., 100 3x3. - Texer: HemoCcpenCTBEHHEIH :
3IEKTPOHHEIN.

4. 3naromomsekuit, J[. M.OcHOBEI mporpamMmupoBanus Ha s3bIke Python: yueGmuk / J[. M.
3narononbckuil. - 2-e u3m., ucnp. u gom. - Mocksa: JIMK Ilpecc, 2018. - 396 c. - URL:
https://e.Janbook.com/book/131683 (mara obparmenus: 26.04.2023). - ISBN 978-5-97060-
641-4. - TekcT: 3J€KTPOHHBIH.

7. MEPEYEHD TPO®ECCHOHAJIBHBIX BA3 TAHHBIX, HHOOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM

1. Jlame : DnexTpoHHO-OHOMHOTeuHas cucTeMa M3marenmscrra Jlaws. - CII6., 2011-. - URL:
https://e.lanbook.com (mara obparmenms: 15.03.2023). - PexuM pocryna: Ams aBTOpH3HPO-
BaHHEIX TIonk30BaTened MUDT

2.  eLIBRARY.RU : Hayunas snexkrporHas Oubmuoreka: caift. - Mocksa, 2000 -. - URL:

5




https://www.elibrary.ru/defaultx.asp (nata obpamenus: 15.03.2023). - Pesxxum jrocTyna: s
3apPEruCTPUPOBAHHEIX TOh30BATENEH

3. Math-Net.Ru: obmepoccuiickuif MaTeMaTHYeCKuit moprai: cait. — Mocksa, MaTemaTude-
ckuit uHCTHTYT UM. B. A. Crexmoa PAH, 2020. — URL: http://www.mathnet.ru/ (mara o6-
pawmenus: 15.03.2023). — Pexxum mocTyma: Ut 3apeTHCTPHPOBAHHEIX I10JIE30BATeNEH.

8. OBPA3OBATEJBHBIE TEXHOJIOTTH

Hcnonesyercs TpaguIMOHHAS TEXHOJIOTHS OOydYeHHs C SIIEMEHTaMH CMEINaHHoro 06y-
YEHUs.

IIpennonaraetcs 00s3aTeNBHOE IPUCYTCTBHE CTY/ICHTOB HA OUHBIX YUEOHBIX 3aHATHSX U
CaMOCTOSTEIbHOE BBIIOIHEHHE 3aaHuil 1abopaTopHbIX paboT ¢ NPOBEPKOH, 0OCYKICHHEM, 0~
paboTKo# ¥ mOABENECHHEM HTOTOB KaK Ha OYHBIX YIeOHBIX 3aHATUNX, TAK C MCIOIb30BAHAEM OH-
naftH-PeCyYpCcoB U CEPBUCOR.

Pabora moBoauTes Mo crienyromel cxeme:

— CPC (upen. aymuropras paboTa ¢ HCIOTH30BAaHHEM BHYTPEHHETO pecypca: METOMIH-
gecKue pa3paboTku Kadeapsr);

— ayaurtopHas padora (coBMecTHOE OOCY)KIEHHE 33/1ad M CaMOCTOSTELHOE BBIIOITHE-
HHE 3a7aHii 110 TeMe J1JaboparopHOH paboThl; 3amuTa IpeaecTByIome mabopaTopHoii pado-
TBl, 3aI0KTa [IPAKTHYECKUX paboT).

st B3auMOAEHCTBHSA CTYEHTOB C IIPEIOaBaTENEeM HCIIONMB3YIOTCS CePBUCH 00paTHOM
CBA3H: CEPBHC AIEKTPOHHON uHbopManmonno-odpazosarensroi cpensl OPMOKC «Jlomamunue
3aJIaHMA», 9JIEKTPOHHAS I104Ta, CEPBUCKH] BUACOKOH(PEPEHIICBA3H.,

B nponecce o0yueHHs IPH NIPOBEJCHHH 3aHATHM H M1 CAMOCTOATENBHOM paboThl Hc-
HOMNB3YIOTCS BHYTPEHHHE 3IeKTpoHHEIE pecypcenl (http://orioks.miet.ru).

Basxnol 9acThio y4eOHOro mpolecca sSBISeTCSA BEIIONIHEHUE MPAKTHICCKUX padoT, KOTo-
PBle MOTYT BLIIOIHATECA KaK B MEHATPYINAX, TaK ¥ HHIHBHIYAIBHO.

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUTTJIMHLI

OcHameHHOCTh y9e0HbIX
HaumenoBanme crienuaib- . .
. AYAMTOPHI M IOMelIeHHi
HBIX MOMEIIeHUI U ImoMe- N [lepedens nporpaMMHOTO
. AJISL CAMOCTOSATENLHOM pa-
IEeHHH I CAMOCTOATE b~ . obecreueHust
. OTHBI
HOH paGoThI
KomuproTepHsrii Kinace CucrtemusIit 6110k Intel OrnepaninoHHas cucTe-
Core i3, monutop TFT ma Microsoft Windows ot 7
21,5" AOC 12269Vw BEPCHH H
BeIe, Microsoft Office Profe
ssional Plus mmm Open Office,
bpaysep (Firefox, Google
Chrome); Acrobat reader DC,
Python
[Tomemenne mmst caMocToATey KoMITBIoTepHAsS TEXHHKA C OrmnepanvonHas cucTe-
HOH paboTs! 06y4daommxcs BO3MOKHOCTBEO ITOAKITFOYEC- cHcTe-




HEA K ceTH «VHTepHET» |
obecnieueHUeM JIOCTyna B
3IEeKTPOHHYIO HH(pOpMaIi-

Ma Microsoft Windows ot 7
BEPCUH H
Beire, Microsoft Office Profe

ssional Plus mmu Open Office,
opayzep (Firefox, Google
Chrome); Acrobat reader DC,
Python

OHHO-OGpaBOBaTeHBHyIO cpe-
1y MADT

10. ®OHJIBI OIIEHOYHBIX CPEJICTB JJISI IPOBEPKH
COOPMUPOBAHHOCTHU KOMIIETEHIITHM/TIOAKOMITETEHITNIA

DOC no noaxomnereHimu OITK-4. BMPython. Cnocoben peasiu30BBIBATL Ha S3BIKE
nporpaMmupoBanust Python Maremarudeckue alnropuTMEl pelieHus 3a1a4 AU hepeHHaiIsHoro
U HUHTETPANbHO HMCUHCIEHHUS, TEOpPHH OOBIKHOBEHHEBIX JH((epeHIHANBHEIX YPABHEHHH, W HC-
HOMB30BATh UX UL HCCIENOBaHUS MaTeMaTHIECKUX MOJIeNeH peanbHbX 00bEKTOB W MPOTIECCOB.

@oHII OIIEHOYHEIX CPEACTB NPE/ICTABIICH OTACIBHBIM JOKYMCHTOM H PasMelleH B coCTa-
Be YMK nucnummmue! anekTponHO# wH(OpMarmoHHOR oOpaszomarensnoi cpensi OPMOKC//
URL: http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3AHHSA )1 OBYYAIOIMIUXCS 10 OCBOEHHIO
JUCHHTIINHBI

11.1. OcobenHOCTH Opranu3anyy Npouecca 00yIeHHs

JlabopaTopHEBle 3aHATHS OPOBOJSTCA 09HO B aymuTopussx MUDT B cooTBercTBHE C pac-
nucanreM (2 gaca B Henemo). [Tocemenne mabopaTopHBIX 3aHATHH 0bs3atensHo. JlomomHu-
TENBHOH (IOPMOM KOHTAaKTHOM padOTHI SBISIOTCS KOHCYNBTAUUH. [loceImeHue KOHCYIHTAIMN
Heo0s3aTeNbHO, 3a HCKIIIOYEHHEM TeX CIIy4YaeB, KOrjia IPEHoaBaTe b MePCOHAIBHO IIPATIIAINAET
CTyZI€HTa Ha KOHCYJIbTaIHIO.

Ilepen xaxoit naGopatopHoi paboTOH CIEIYET O3HAKOMUTHCS C €ro TEMOW M aKTyaH-
3MPOBaTh TEOPETHUECKHE CBEICHUS U NPAKTHUYECKUE HABLIKH B YACTH COOTBETCTRYIONIHX pasie-
JIOB BBICINCH MaTeMaTHKH. JOIyCTHMO 3aBepIllaTh BEIIOTHEHHE YaCTH 3aJaHuil ISl CaMOCTOsI-
TEILHOH paboThl, a TakKe 0OPMIITE OTYET 110 TabopaTopHO# paboTe B TOMANTHEX YCIOBHAX C
nocneyronei obg3aTenbHoM 3aIMUTOH Ha chaemyromeM 1adopaTopHOM 3aHATHH, THO0 BO BpeMs
KOHCYIJIbTallHH.

ITpakTHdeckue paboThl MOKHO BBIIONHATH KaK WHIHBHIYAJIBHO, TaK W B I'PYIIAX IO
JBA-TPH YeTOBeKa (110 COTIacOBAaHHIO C TIPETIOIABATENEM ).

B camocrosTensHoM paboTe peKOMEH/IyETCS UCTIONh30BATh yueOHO-METOIHUECKOe MaTe-
puainsl, pasMelnennsle Ha caiite MMOT (nmepeuens npuBesieH B pasziene 5 HACTOSAIIETO JTOKY-
MeHTa), y4eOHylo nuTeparypy (liepedeHb NpHBeJeH B paszene 6), pecypesl ceTH «VHTepHET»
(mepeveHs MpUBE/IEH B pasniene 7).

11.2. CucreMa KOHTPOJISI H ONEeHUBAHMNS

Jl1s OIeHKH yCIIEBAEMOCTH CTY/IEHTOB 110 JUCIHILTHHE HCIIONb3yeTcs OalpHas HakomH-
Te/IbHAs CHCTEMA.



banmamy OLEHHBAIOTCA: BBIIONHEHHE M 3alTuTa Jab0pPaTOPHBIX paboT, BEIIOIHEHHE H
3aluTa NpaKTHYecKuX padboT. MakcHMansHbl cymMmapHs 6amr — 100.

Baxmnoe 3nayenue npuaeTcsi COOMONEHMIO CPOKOB 3alIHUT Ta00pATOPHBIX M IIPAKTHYE-
ckux paboT. 3aiepKKa B cade NPHBOIHT K YMEHBINCHHIO YHCia OaJl/IOB, HAUHCISIEMBIX 3 BbI-
IIOJIHEHHE, BIUIOTH 0 IIOJHOH HX ITOTEpH (COOTBETCTBYIOIINE MPABUIIA MponHcanbl B «MeToau-
YECKHX PEKOMEHAANUAX CTyAEHTaM MO U3YUEHUIO TUCITHILUTAHBLY).

ITo cymme 6amimoB BLICTABNACTCS MTOTOBASA OMEHKA O mpenMeTy. CTpykTypa u rpadux
KOHTPONBHBIX MeponpusaTaii foctyner B OPMIOKC// URL: http://orioks.miet.ru/.

PASPABOTYHK:
Y
Hornent xad. BM-1, k.iej.u. éé{ /Oneitnux T.A./




Pabowas mporpamMma IuCHUIUIHEEL «BEICITas MaTeMatrka Ha ssbike Python» 1mo HampaBmeHHIO
noarotoBku 01.03.04 «IIpuxnamsas maTeMaTHKay, HalpaBIeHHOCTE (Tipoduis) — «Kommsko-
TepHas MaTeMaTHKa ¥ MaTCMaTHIECKOE MOJEINPOBaHEeY, paspaborana Ha kadeape BM-1 u yr1-
BepIKIIeHA Ha 3aceanud Kapenpsr 290 ¥ 2023 roma, nporoxon Ne /7

3apemyrommuii kadhenpoit BM-1 /@%E /A.A. TIpokodres/
e

JIUCT COTJIACOBAHIAA

Pabouas mporpamma coriacoBaHa ¢ L[eHTpOM IOJTOTOBKH K aKKpEIMUTAIMH W HEIABHCHMOMN
OIEHKH Ka4ecTBa

% .
Hawansauk AHOK y /Huxymuaa 1.M./
P/

Pabouast nporpamma coryacoBana ¢ 6ubnuorexoit MUDT

/TupekTop 6ubIHOTEKH M /@umanmosa T.I1/
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