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1. INEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB OB YYEHUA
JlucuuIuinHa y4acTByeT B (JOPMHUPOBAHUU CIIETYIOIIMX KOMIIETCHIUN 00pa30BaTeIbHbIX

nporpamm:
KoMmnerennun,
IToanxomMmneTeHUH, NHauKaTopsl 10CTUKEHUS MO~
(popmupyembie B .
¢dopmupyembie B TUCHHUILIHHE KOMTIIeTEeHIIN it
JTUCIHHUIIINHE

OIIK-4. Cnocoben
HaXOUTh, aHAJIN3H-
pOBaTh, peaTn30BbI-
BaTh MPOrPAMMHO H
HCIIOJIBb30BAaTh HaA
MPAKTUKE MaTeMaTHu-
YECKUE alITOPUTMBI,
B TOM 4HUCJIC C HpI/I-
MEHEHHUEM COBpE-
MEHHBIX BBIYHCIIH-
TEJBHBIX CHCTEM

OIIK-4. OBMPython. Cnoco-
OCH pean30BhIBATh HA SI3BIKE
nporpamMupoBanus Python ma-
TEMAaTUYECKHUE AITOPUTMBI pellie-
HUS 33714 aHAJIUTHYECKOU I'eo-
METpPUH, JTMHEHHOU anreOpsl,
QG pepeHIaIbLHOr0 HCYHCTe-
HUS QYHKIIUU OJHOM repeMeH-
HOW U UCTIONB30BATh MX JJIS UC-
CJICZIOBaHUSI MATEMATHYECKUX
MOJIeNIel peallbHbIX 00BEKTOB H
IPOIIECCOB

3naem 6a3z0BbIC MOHATHS U AJITO-
PUTMBI JIMTHEWHOM anreOphl, aHa-
JUTUYECKON TeoMeTpuu, audde-
PEHIMAIBHOTO UCUUCIICHUS
(YHKIIUU OJTHOM MTEPEeMEHHOH, a
TaK>Ke€ OCHOBHBIE CPEJICTBA UX
pealM3anuy Ha SI3bIKe TPOrpaM-
mupoBanus Python.

Ymeem peanu3oBbIBaTh Ha SA3BIKE
nporpammupoBanus Python anro-
PUTMBI PELICHUS 3a/1a4 JTUHEUHON
anre0pbl, aHATUTHIECKON reoMeT-
pun, auddepeHImaIbHOTO UC-
grcieHus: QyHKIIUU OJJHOU Tiepe-
MEHHOM.

Hmeem onvim vccieqoBaHus Ma-
TEMAaTHYECKUX MOJENIEH peab-
HBIX 00BEKTOB U MPOLIECCOB ITy-
TEM peajn3aluiu MaTeMaTUYECKUX
QIITOPUTMOB Ha S3BIKE MMPOTPaAM-
mupoBanwus Python

2. MECTO JUCIHHUAILIAHBI B CTPYKTYPE OBPA3OBATEJLHOM

ITPOI'PAMMBI

JlucumrinHa BXOIUT B 00s13aTeNbHYIO YyacTh bioka 1 «Jlucuumiuasl (Momymn)» oOpa3o-
BaTEJIbHON MPOTPAMMBI.

Jlnig u3ydeHus: AUCUUIUIMHBI HEOOXOIUMBI 3HAHUS 0053aTEIbHOI0 MUHUMYMa COZepKa-
HUS B 00bEME ITPOrpaMMBbl CPETHETO 00pa3oBaHUs MO MpeaMeTy «Anredpa U Hadajga MaTeMaTH-
YECKOr0 aHajlu3a» W TeKyllero marepuana KypcoB «OCHOBBI MaTeMaTHYECKOTO aHaiu3a» u
«JIunelinas anreOpa ¥ aHATUTUYECKAsE TEOMETPH».



3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAEP KAHUE JUCIUMIIJINHbI
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OCHOBBI POrPaMMH-
POrP - 16 - 8 3amuTa 1abopaTopHBIX paboT
poBaHMs Ha A3bIKE PYy-
thon
2. Perienue 3ana4 me- 3arura 1a00paToOpHBIX paboT
TOAAMHU aHAJIUTUYE- - 12 - 9
CKOit TeOMeTpHH KonTtponbHas padora Ne 1
3. Pemenue 3amau me- 3amuTa 1a60paTopHBIX padboT
Tonamu quddepeHm- | - 12 - 9
AIbHOTO UCUHUCIICHUS 3amura npakTuaeckoi padoTsr Ne 1
4. Pemenue 3a1a4 Ha 3amura 1a60paTOPHBIX PaboT
uccienoBanue QPyHk- 12 9
I METOJAMH MaTe-
MATHYECKOIO AHAIM3A 3amura npakTHIecko padoTsl Ne 2
5. Pewrenue 3anau me- 3amuTa 1a60paToOpHBIX padboT
TOAAMHU JTAHEHHOMN an- | - 12 - 9 K 5 5
OHTpOJIbHAs padoTa Ne
reOphI P p

4.1. JIeKINOHHBIE 3AHATHSA

He npenycMmoTtpensl




4.2. TlpakTuuyeckue 3aHATHS
He npenycMmoTrpensl

4.3. JlaGopatopHble padoThI
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1 1 2 VYcraHoBKa M Ha4aio paboThI
2-3 2 OcHOBHBIE KOHCTPYKIMU A3bIKa. Omnepanuu. Tunsl gaHHbXx. Onepatopel. Yc-
JIOBHBIC KOHCTPYKIUHN W LIUKJIBIL. FCHCpaTOpBI. Ileuats.
4 2 Cosznanvie QyHKIHH.
5 2 bubmmuorexa NumPy. Pabora ¢ BekTopamMu 1 MaTpUIlaMH.
6 2 bubnuoteka Mathplotlib. Monaynb BU3yaM3allul  JIaHHBIX
mathplotlib.pyplot. [Toctpoenue rpadukoB GpyHKIHIA.
7 2 bubimoreka Math. Monxyns cmath. Bubanorexa Sumpy.
8 2 BBox v BRIBOJI TaHHBIX, YTEHHUE U 3aIUCh (HaNIIOB.
2 9 2 BrimorHeHne 6a30BBIX OMEpaIyii BEKTOPHOM anreOphl ¢ UCIIOIb30BAHHEM
si3bIKa porpaMmmupoBanus Python
10-11 | 4 KomnbroTepHoe MoJenupoBaHie JTUHEHHBIX T€OMETPUUECKIX 00BEKTOB C
HCIIOJIb30BaHUEM SI3bIKA TIpOrpaMMupoBanus Python
12-13 | 4 KomnbroTepHoe MoJenMpoBaHNE HETMHEWHBIX T'€OMETPHUUYECKUX OOBEK-
TOB Ha IJIOCKOCTH C UCIIOJIb30BaHUEM sI3bIKa MporpaMmmepoBanst Python
14 2 KonTposipHas padora Ne 1
3 15 2 BeinosiHeHre 0a30BbIX OMNEpaIiii TEOPHH MPEACIOB U AU HEPEHIIHATLHOTO HC-
qucieHus (GYHKIUNA OTHON TTEPEeMEHHOM C UCITOJIb30BAaHUEM SI3BIKA ITPOTPaMMHU-
poBanus Python
16-17 | 4 Pemenue 3amau Ha reoMeTpruyeckue U pu3nUecKre MPUIIOKEHUS TEOPUH
IIPENIETIOB.
18-19 | 4 Pemienue 3a1a4 Ha MCIIOJIB30BaHUE TPOU3BOIHON B (PU3NUECKUX MOJAECISIX
20 2 3amuTa npakTuyeckoit padbotsl Ne 1
4 21 BrimonHeHne THUMOBBIX 3amad HCCIeAOBaHMS (DYHKIMHA OTHON TEPEeMEHHOM C
HCIIONBb30BaHMEM SI3BIKA TIporpaMmupoBanus Python
22-23 | 4 Paznoxenue (yHKIMI B OKPECTHOCTSIX 3aJaHHBIX To4ek. [ 'eomerpuue-
CKHE IPUJIOKEHHUS IIPOU3BOIHOM.
24-25 | 4 UccnenoBanue GyHKIMA OTHON TIEPEMEHHOM C TMPOBEIACHUEM KaudecT-
BEHHOT'O U KOJIMYECTBEHHOI'O aHAIN3a
26 2 3ammTa mpakTH4IecKor padoTsl Ne 2
5) 27 2 Pemrenne cucreMm JIMHEWHBIX YpPaBHEHUH C HCIIOIB30BAHMEM S3bIKA IIPO-

rpammupoBanust Python




28-29 | 4 Pemenue 3anay Teopun TMHENHBIX IPOCTPAHCTBAM U JIMHEWHBIX Ollepa-
TOPOB C UCIIOJIL30BAHUEM SI3bIKa IpOrpaMMupoBaHus Python

30-31 | 4 HccnenoBanue KBaapaTUUYHbIX ()OPM U BU3YaTH3ALHsI KPUBBIX U ITOBEPX-
HOCTEH BTOPOTO MOPSIJIKA C UCIIOIb30BAHMEM SI3bIKA IIPOrPAaMMHUPOBAHUS

Python

32 2 Kontponbras padota Ne 2

4.4, CamocrosiTeqibHasi padoTa CTyJI€HTOB
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1-5 24 BrimonrHeHue 3amanuii Ju1si CaMOCTOSTEIFHON pabOThI B paMKax Jab0paTOPHBIX
pabor
2 2 IToaroroska k KP Nel
3 6 Beimonnenue [Ipaktuueckoit pabotsr Ne 1
4 6 Brimonnenue [Ipaktuueckoii pabotsr Ne 2
5 2 ITonroroska x KP Ne 2
1-5 4 [ToaroroBka k 3a4eTy

4.5. [lpumMepHasi TeMATHKAa KYPCOBBIX PadoT (MPOEKTOB)

He npenycmoTrpensl

5. NEPEYEHb YYEFHO-METOJUYECKOI'O OBECIHEYEHUSA 1JIS1 CAMO-
CTOSATEJIbHOM PABOTHI

VY4ebHO-MeTOIUUECKOe 00ECIICUCHHE TSl CAMOCTOSITEIbHOM PabOTHI CTYJEHTOB B COCTABE
YMK  gucnummaer  (OPUMOKC, http://orioks.miet.ru/ wu tepmunan kmacca BILI, amck
methodic/BM1):
Ooburee
4 MeTtoanueckue yKa3aHHs CTYCHTaM 110 U3YUCHHIO TUCIUILIHHBI

Mopyas 1-5
v MeTtoaudeckue MaTepHralibl ISl BBIMTOJIHEHUS J1a00paTOpHBIX paboT

JonosHuTebHO B Moay.asix 3 u 4
v Metoanyeckrie MaTepHalibl IO BHIMOJIHEHUIO MPAKTHYECKUX padoT

6. INEPEYEHb YYEBHOM JINTEPATYPBI
Jlureparypa

1. CoOopnuk 3amay 1o BeICIIEH MaTeMaTHKe: yaeOHoe mocoowue: [B 2-x 4.]. U. 1 / mox pemakiu-
eit A.C. IlocnenoBa. - Mocksa: Opaiit, 2016. - 605 c. - (OcHoBel Hayk). - URL:
https://urait.ru/bcode/393226 (mara obpamienus: 15.03.2023) - TekcT : 37€KTPOHHBIH.



http://orioks.miet.ru/

2. COopHuK 3a/1a4 IO BBICIIICH MaTeMaTuke: yuaebHoe nocodue: [B 2-x 4.]. U. 2 / mox penakum-
et A.C. IlocnenoBa. - Mocksa: FOpaiit, 2019. - 611 c. - (OcnoBbl Hayk). - URL:
https://urait.ru/bcode/425219 (nara o6pamenus: 12.04.2021). - TekcT : 37€KTPOHHBIA.

3. JlabopaTopHsIii MpakTuKyM 1o Kypcey "OcHoBbl si3bika Python" / A. U. Kanwuranos, 1. U.
Kamuranosa, A. W. Kononosa, E. 1. MunakoB; MuHucTepcTBO 00pa3oBaHus U Hayku PO,
HanmonanwsHeril uccnenoBarensckuii yausepeuret "MUIT". - Mocksa: MUDT, 2022. - 120
c. - meercs anextpoHHas Bepcus uzganus. - 0.11., 100 sk3. - TekcT: HemocpeCTBEHHBIN :
3JIEKTPOHHBIN.

4. 3naromonwsckuii, JI. M.OcHOBBI mporpamMmmupoBaHus Ha s3bike Python: yueOGnuk / JI. M.
3naTononbCKuil. - 2-¢ u3n., ucnp. u gon. - Mocksa: JIMK Ilpecc, 2018. - 396 c. - URL:
https://e.lanbook.com/book/131683 (mara obpamenus: 26.04.2023). - ISBN 978-5-97060-
641-4. - TeKcT: 3IeKTPOHHBIMH.

7. IEPEYEHDb ITPO®ECCHOHAJIBHbBIX BA3 TAHHBIX, THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Jlamb : DnexktpoHHO-OMOMMOTEeYHast cuctema M3narensctBa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com (mara o6paruenus: 15.03.2023). - Peskum goctyma: st aBTOPHU3UPO-
BaHHBIX NoJib30Baresned MUDT

2. eLIBRARY.RU : Hayunas snekrponHas O6uGinoreka: Caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (nata oopamenus: 15.03.2023). - Pexxum nocryna: s
3apEruCTPUPOBAHHBIX TOJIh30BATENCH

3. Math-Net.Ru: obmepoccuiickuii MaTeMaTHYECKU MOpTai: cait. — MockBa, Maremarnye-
ckuit uactutyT uM. B. A. Crekmoa PAH, 2020. — URL.: http://www.mathnet.ru/ (rara o6-
pamenust: 15.03.2023). — Peskum ocTyma: 11 3aperiCTPHPOBAHHBIX ITOJIb30BaTEIIEH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Hcnonp3yercss TpaAULIMOHHAS TEXHOJOTUSI OOy4YEHHS C 3JIEMEHTaMH CMelIaHHOro o0y-
YEHUS.

[Ipenmonaraercs 00s3aTeTbHOE MPUCYTCTBUE CTYJACHTOB Ha OYHBIX YUCOHBIX 3aHATHSIX U
CaMOCTOSITENIbHOE BBIMOJTHCHUE WHIUBUIYATbHBIX 3aJaHUI C MPOBEPKOM, 00CYKIEHUEM, T0pa-
0OTKOW W TMOJBEJCHHEM UTOTOB KaK Ha OYHBIX YYEOHBIX 3aHATHUSAX, TAK C UCIOJIb30BAHUEM OH-
JIalH-PECYPCOB U CEPBUCOB.

PaboTa moBouTCs 10 Ciiemyroniei cxeme:

— CPC (mpen. aymutopHas paboTa ¢ MCHOJIB30BAaHUEM BHYTPEHHETO pecypca: METOIH-
4yeckue pa3paboTku Kadenpbl);

— ayauTopHas paboTa (COBMECTHOE OOCYXIEHHUE 33aJad M CaMOCTOSITEIbHOE BBIOJHE-
HUE 3aJ]aHMid 110 TeMe J1abopaTOpHOI paboThI; 3aIIKTa MPEIIIeCTBYIONICH TabopaTtopHoi pado-
ThI, 3aIIATA MPAKTHYECKUX PaboT).

Jliiss B3auMOJIEHCTBUSL CTYJIEHTOB C MPEIOAaBaTelieM UCIOIB3YIOTCS CEPBUCHI 0OpaTHOM
CBSI3U: CEPBUC AJIEKTPOHHOU MH(PopMannoHHO-o0pa3oBaTenbHOi cpeasl OPUOKC «JlomamiHue
3aJJaHUS», JJIEKTPOHHASI 104Ta, CEPBUCHI BUIEOKOH(EPEHIICBSI3H.

B mpomecce o0ydueHus npu MPOBEACHUM 3aHATHN M JIJISI CAMOCTOSITEILHOM pabOThI HC-
MOJIB3YIOTCS BHYTPEHHHUE 3eKTpoHHbIE pecypcesl (http://orioks.miet.ru).
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Baxnoii yacTpio y4eOHOTO Mpoliecca SBISETCS BHIIOJHEHUE IPAKTHUECKUX paboT, KOTO-

PBIC MOT'YT BBIIOJHATHCA KaK B MUHUTPYIIIIAX, TAK 1 UHAWUBUAYAJIBHO.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJINHBI

HaumenoBanue cenuaib-
HBLIX OMEINEHUI U ImoMe-
INEHUH 1JI51 CAMOCTOATEIhL-
HOI1 padoThI

OcHameHHOCTh Y4eOHBIX
ayIMTOPHUIl U MOMeLeHU i
JJIS CAMOCTOSITe/IbHOM pa-
00ThI

Ilepeyenb MporpaMMHOro
ob0ecrieyeHust

KomMmnbrotepHslii Ki1acce

Cucremusblii 6510k Intel
Core i5, monutop TFT
21,5" AOC i2269Vw

OneparmonHasi cucre-

ma Microsoft Windows ot 7
BEPCUH U

Boimie, Microsoft Office Profe
ssional Plus wmu Open Office,
opaysep (Firefox, Google
Chrome); Acrobat reader DC,

Python

[TomernieHue UIst CAMOCTOSITEIE
HOM pabOTHI 00YJAIOITUXCS

KomnberorepHas TexHuKa ¢
BO3MO>KHOCTBIO MTOJIKJIIOYE-
Hus K ceT «VHTepHeT» U
o0ecrie4eHrneM JI0CTyIa B
3JIEKTPOHHYIO HH(pOpMALIU-
OHHO-00pa30BaTENBHYIO Cpe-
ny MUOT

OnepanoHHas CUCTe-

ma Microsoft Windows ot 7
BEpPCUH U

Boimie, Microsoft Office Profe
ssional Plus mu Open Office,
opay3ep (Firefox, Google
Chrome); Acrobat reader DC,

Python

10. ®OHJAbI OHEHOYHBIX CPEACTB JJIs1 IPOBEPKHU
C®OPMHUPOBAHHOCTH KOMIIETEHIIMIA/IIOJKOMITIETEHIIUI

®OC mo nogkommnererimun OBMPython. Criocoben peann3oBbIBaTh Ha S3BIKE POTPaM-
MupoBaHust PythOn maremarndeckue alropuTMbl PELICHHs 3a/1a4 aHAJTHTUYECKOW T€OMETPHH,
JTUHEHHOU anredpsl, AuddepeHnnanbHOro HCUYUCICHHS PYHKIUU OJJHON NEPEMEHHOM 1 HCIIOIb-
30BaTh UX JUIS HCCIIEAOBAHMUS MaTEMaTUYECKUX MOJEIICH peaabHbIX 0OBEKTOB U MPOIIECCOB.

@oH/1 OLIEHOYHBIX CPE/ICTB MPEICTABIICH OT/EIbHBIM JOKYMEHTOM M Pa3MEIIeH B COCTa-
Be YMK nucnumvHbl 37eKTpOHHOW MHGOpMAIMOHHONW oOpa3oBaTenbHOM cpenbl OPMOKC//
URL: http://orioks.miet.ru/.



http://orioks.miet.ru/

11. METOIWYECKHWE YKA3AHUS JUISI OB YYAIOIUXCA 110 OCBOEHHIO
JUCHHUILIHHBI

11.1. OcobeHHOCTH Opranu3auy Npounecca o0yIeHns

JlaGoparopHble 3aHATHA OPOBOITCS OYHO B ayIHTOPHSIX MHDOT B COOTBETCTBHH C pac-
nucanueM (4 gaca B HETENO B /Ba AHs). ITocemenue 1ab0paTOPHBIX 3aHATHH obs3arensHo. Jo-
[IONHUTENBHON (HOPMOI KOHTAKTHOM paboTh! SBIAFOTCS KOHCY/IBTAliH. [Tocenienue KOHCyIbTa-
uil HeobA3aTeIbHO, 3a HCKITIOUeHHeM TeX CIydaeB, KOr[a MpernojiaBaTellb IEPCOHATBHO MpPH-
IIAIIaeT CTYACHTa Ha KOHCYIBTAIKIO.

Teper xaxiol TaGopaTopHOM paboToH Moy el 2-5 ClielyeT 03HaKOMHTBCA C €ro TeMOH
M aKTYaIu3upOBaTh TEOPETHUECKHE CBENEHHS H MPAKTHYECKHE HABBIKM B 4aCTH COOTBCTCTBYIO-
IMMX paslelioB BHICIIEH MaTeMaTHKH. J[OIMyCTHMO 3aBepIIaTh BBIIONHEHME YACTH 3a/lafui JUlLA
CaMOCTOSTENbHOM PaboThl, a Takike 0GOPMIATH OTYET MO JabopaTopHOl paboTe B HOMAIIHHX
YCIOBHSX € MOCIEAYIOME 0053aTe/IbHON 3a{HTOR Ha CIeIyI0NEM naboparopHOM 3aHATHH, JIH-
60 BO BpeMs KOHCYTbTAllUH.

[TpakTuueckue paGoTHl MOJKHO BBINOTHATH KaK WHAHBHYaIbHO, TaKk M B IPYNIIax II0
JIBa-TPH YesioBeka (110 COTTIACOBAHUIO C IPETIOIABATENIEM).

B ¢camMOoCTOSTENbHOM paboTe PpeKOMEH/IYeTCs HCIIONb30BaTh YUeOHO-METOANYECKOE MaTe-
pransl, pasMemennsle Ha caiite MUOT (mepeucHb IPUBEACH B pasjiene 5 HACTOAIIETO JIOKY-
MeHTa), YaeGHyIo IHTeparypy (epedeHb NPUBENCH B paszene 6), pecypesl ceTH «MaTepHET»
(mepeveHs TPUBCACH B paszene 7).

11.2. CHeTeMa KOHTPOJISI H OI€HHUBAHUSI

JJis ONeHKH YCIIEBAEMOCTH CTY/CHTOB II0 JUCIUIUTAHE HCIIONB3YeTCs DaslibHas HaKOI -
TENbHAS CUCTEMA.

BaiiaMH OLIEHHBAFOTCS: BHITONHEHHE M 3alluTa J1abopaTopHBIX PaboT, BHIOIHCHUE H
3aI[UTa IPAKTHIECKUX paboT, KOHTPOIbHEIE PaboThI. MaKcuManbHbl CyMMapHBIH Gamr — 100.

KoHTpo/bHbIE paboThl BKIIOYAIOT 110 HECKONBKUX 3aMaHHH, O aHalOTHYHBIX 331aHMIM
1a00paTopHBIX PabOT COOTBETCTBYIOIIET0 MOTYIIS.

BakHOE 3HaYeHHe HPHIAETest COONIOIEHHIO CPOKOB 3aIUT Na00PATOPHBIX H IIPAKTHYIE-
ckux paboT, HANMCAHHS KOHTPONBHBIX paboT. 3ajepikka B claye NMPHBOJMT K YMCHBIICHHIO
ypcna GaioB, HAYHCISEMBIX 33 BEIIOHEHNE, BIUIOTE IO IIOTHON WX NOTEPH (COOTBETCTBYIOIIHE
IIpaBHIA MPOTACAHBI B «METOIHIECKHX PEKOMEHAAUMSX CTYJCHTaM 110 M3YYeHHIO NUCIIHILIH-
HBI»).

TTo cymme GalIOB BEICTABIISETCS WTOTOBas OLEHKA IO mpeamety. CTpyKTypa u rpadux
KOHTPOJIBHEIX Meponpustuii goctyner B OPMOKC// URL: http://orioks.miet.ru/.

PA3PABOTYHK:

JHouent kad. BM-1, x.nea.H. /Onetnux T.A./
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PaGouas mporpamMMa jmciuiuinEsl «OCHOBEI BhICIIEH MaTemarwkn Ha s3pike Python» mo Ha-
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