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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Heanb: npuobperenue y ciymareneil npodeccuoHalbHbIX 3HAHUNW U YMEHHI B o0jacTtu
MPUMEHEHHS s13bIKa porpamMmmupoBanus Python B ananuse qaHHbIX M MAIMHHOM OOYUYECHHH. .

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ OenepabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpazoBanust 1o HampasieHuto noarotoBku 09.03.01 Wudopmaruka u BBIYMCIUTENbHAS
TeXHHKa, YTBEPKJACHHBIM INpukazoM MunoopHayku ot 19.09.2017 r. Ne 92910.10.2017 1. Ne
484809.

®opma peajm3anuu: o0yuyeHHE C MPUMEHEHUEM IUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHH.

®opma 00yueHusi: OYHasl.

Pexum 3aHaTHIA:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTEIbHON MpPOrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpeTHbIe 1aThl IPOBEACHUS 3aHATHIM
YKa3bIBalOTCA B JIOIrOBOPE HAa OKa3aHUE 00pa30BaTeNbHBIX yCayr. JlaHHbIE pacliucaHus XpaHsITCs
B 2JICKTPOHHOI cUCTeMe ydeTa Xoia peanuzauuu nporpammsl. [Ipu moOom rpaduke 3aHATHIHA
yueOHass Harpy3ka ycTaHaBiuBaercs He Oosnee 40 9acoB B HeIENI0, BKIIOYAs BCE BHJIBI
ayJUTOPHON U BHEAyIUTOPHOH (CaMOCTOATENbHOI) yueOHOM paboThl CiTyIIaTes.

TpeOoBaHusi K YPOBHIO NMOATOTOBKM CJylIaTe/si, HeoOXoaAMMble /sl OCBOEHHS
NpOrpamMMbl: MMETh WJIM MOJIydaTh BbIcHIee oOpa3oBaHHe (MOATBEP)KIAAETCS AMILNIOMOM WU
crpaBKoil 06 00yueHnn), 6a30BbIE HABBIKU B aJITOPUTMH3ALMU U IPOTPAMMHUPOBAHUM. .

BoigaBaemblii JOKYMEHT: IIpU YCIICHITHOM HPOXOXIACHWU ITPOTrpaMMBbl U CIavde HUTOTOBOM
aTTCCTalluM BBIAACTCA YAOCTOBCPECHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTaAaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI HMTOTOBBIX JOKYMEHTOB

Cpok 1eHCTBHSI HTOTOBBIX JIOKYMEHTOB pErjaMEeHTUPYETCs Ha OCHOBE IpaBUII 1O paboTe
C TEpPCOHAIOM B cdepe AeITeIbHOCTH JaHHOM IPOTrpaMMbl, YCTaHABIMBAETCS HA OCHOBE
COJIep KaHus POTPaMMBI U COCTaBIIsAET (B rojax): 3.



2. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnmna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-2: Cniocoben 3HaTh:
MMOHUMAThH TPUHITAITHI - OCHOBHBIC MaTEMAaTHUYCCKHIE MOJCIIN;
paboThl COBPEMEHHBIX - IPUHIIMAIIBI TOCTPOEHUS OCHOBHBIX MaTEMAaTHUECKHX MOJICIICH.
MH(POPMALMOHHBIX
TEXHOJIOTUH B VMern:
[IPOrpaMMHBIX CPEACTB, B | - pa3padaThIiBaTh MaTEMAaTUUECKUE MOJICIH IPUKIAIHBIX 33724,
TOM YHCJIE - aHAJIM3UPOBATh MATEMATHYECCKUE MOJICITH ITPUKJIATHBIX 3a71a4.
OTEYECTBCHHOTO Baanets:
MIPOM3BOJICTBA,
WCIIO0JIB30BaTh UX MPU
pelieHuy 3a1a4y
npodeccnoHaTEHOM
IEeITEIbHOCTU

B pesynbpTrare 0OCBOEHHS MPOTpaMMBbl CIYHIATEINb JOJDKEH OBITh CIIOCOOEH pealn30BhIBATh
TpYAOBbIe (YHKIIMH B COOTBETCTBHH C PO(PECCHOHATBHBIM CTaHIApTOM (TadI. 2).
VYpoBeHb KBaTUpHUKALUH

Tabmumna 2
[TpakTHKO-OpHEeHTHPOBAHHbBIE TPEOOBAHUS K PE3YJIbTaTaM OCBOSHHS MPOrPaMMBI

TpynoBbie pyHKIIUU TpeboBaHus K pe3yabTaTaMm |

2.2. XapakTepuCTHKa HOBOI0O BHAA NPO(ecCHOHANBHON AeATEJIbHOCTH, HOBOM
KBAJIH(pUKAHUU
He mpenycMoTpeno

3. CTPYKTYPA W COJIEPJKAHUE ITPOI'PAMMbI (PABOYHE ITPOI' PAMMBI
JTUCLUILINH (MOAYJIEI)

3.1. TpyaoeMKOCTb IPOrpaMMbl

TpynoeMKoCTh mporpamMmbl BKJIIOYash BCE BHJbl ayJAUTOPHON M BHEAyIUTOPHOU
(camocTOATENHEHOM) pabOTHI COCTABIISET:

- 2 3a4ETHBIX EAUHUIL;

72 ak. 4.

CrpykTypa nporpaMMbl C YKa3aHMEM HAUMEHOBAaHUS IUCLUIUIMH (MOAYJEH) M HX
TPYJOEMKOCTH IIPEJCTaBiIeHa B Ta0I. 3.

VY4eOHBI MIaH JOMOJHUTENBHONH 00pa3oBaTeIbHONM NpPOrpaMMBbl MPEACTABICH B
MIPUIIOKEHNE A., IBISIOINNCSI HEOTHEMIIEMOM YaCThIO MPOrPAMMBI.



Tabnuma 3

Ctpykrypa nporpaMmMsl 1 pOpMBI aTTeCTallun

HanmenoBanue
JIACITUIIINH
(Momymeit)

BCETO

KonraktHas paboTa, ak. 4

BCETO

PopMa aTTecTauuu

(Tecr,

TEKYIIUH KOHTPOIIb

1 3a4€T, UTOI'OBBIN

(3adeT, 9K3aMeH, 3aluTa OTIYeTa

NPOMEXYTOYHAS aATTECTALIUS
0 CTaXXHPOBKE)

HTOrOBas aTTeCTaIHs
pe3yJbTaTaM CTaXKHPOBKH,

(MTOTOBBI
9K3aMeH, JOKJIaJ 10

UTOTOBBIN ATTCCTALlMOHHBIN

JK3aMeEH, UTOr0Bast

aTTeCTallMOHHAs paboTa)

2

w

~

O ayUTOpHBIC 3aHATUS

o| DIEKTPOHHOE O0yHeHHe

~| o6yuenue ¢ JIOT

©0| KOHTPOJIb

©| CamocrosTeabpHas pabora, aK. 9

—| CTaxupoBKa, aK. 4

[EEN

™| ompoc u mmp.)

=
w
[N
~

3wk Python u
BO3MOKHOCTH
MAaIInHHOTO
00yueHUs

o

R

s
Q
pL

1.1.

SI3bIK
MPOTpaMMHPOBaHUSA

Python

16

16

1.2.

MamunHoe
o0OyueHue

O R Ok

18

16

1.3.

Busyanuzanus
pe3yIbTaToOB
aHaJIN3a JaHHBIX C
nomMouisio Jupyter
Notebook u
Matplotlib.

=

18

16

1.4.

MamunHoe
oOyueHwue ¢
nomMonieko scikit-
learn: 3agaun
KIaccu(hUKaIu 1
perpeccuu. Meton
Ha OCHOBE JICPEBHCB
pewennii. Meton
JIMHEHHOH
perpeccum.

=

18

16

Hrorosas
aTTecTalus

HTtoroselii 3a4eT

HUTOIO:

72

3.2. Conep:xaHue nporpamMmmal (padoune NporpaMMbl TUCHHUILIAH (MOIYJI€i)

Copep:xanue TUCIUILIMH (MOIYJIEH) peIcTaBIeHo B Tab. 4.




Tabmuna 4
ConeprkaHue TUCIUILTAH (MOTYJICH )

Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIAH (MOTYJICH)

1. | S3wik Python 1 BO3MOXHOCTH MAaIIMHHOTO 00YYECHUS

1.1. | SI3BIK mpOrpaMMHUPOBAHUS
Python

PaccmarpuBarorcst 6a30Bble THIIBI JaHHBIX U KOHCTPYKIMH
s3p1ka Python, Bo3MoxHOCTH BBOJa-BbIBOa. CTPYKTYypHOE
nporpamMupoBanue Ha Python. OCHOBHBIE IPUHIUIIBI

00BEKTHO-OPUEHTHPOBAHHOTO NporpammupoBanus (OOII).

1.2. | MammnaHOE 00yueHue

PaccmarpuBarorcst 6a30BbIe ITOPUTMBI 11 00pabOTKU
MacCHBOB JIaHHBIX B Python. [TpuMmeHeHne 6a30BBIX
aJIFOpI/ITMOB JJIA HpOBeI[eHI/IH CTaTUCTHUYCCKOI'O aHaJIn3a
MacCHUBOB JIaHHBIX. ClielMaIu3uPOBaHHbIE HHCTPYMEHTBI
JUTsi 00paboTKKM MaccuBOB JaHHBIX: NumPy, Pandas.

1.3. | Buzyanuzauus
PE3yJIbTaTOB aHAIN3A
JAHHBIX C TTIOMOIIBIO
Jupyter Notebook u
Matplotlib.

PaccmaTprBarOTCsS BO3MOXKHOCTH HHTEPAKTHBHOIO BeO-
onoknota Jupyter Notebook, a Takke U3y4aroTcsi CHOCOOBI
BH3YaIM3alliH IaHHBIX C oMol 6ubnuoreku Matplotlib.

1.4. | MammnHO€E 00y4yeHue ¢
nomonisko scikit-learn:
3aJauu KIacCU(PHUKAIIH U
perpeccun. Metoa Ha
OCHOBE /IEPEBHEB
pemenuii. Meton
JIMHEWHOM PErpecCcui.

PaccmaTpuBarOTCst BO3MOXKXHOCTH OMOIMOTEKH MATHHHOTO
oOyuenus scikit-learn ans pemeHus 3aaa4 KaaccuPpUKaUU U
perpecuu.

AHHOTanuu pabouux nmporpamMm JUCHUIUIMH (MOyJieil) peacTaBiaeHbl B MpuiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MpakTUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNbHOM MpOorpaMMbl MpeACTaBlieHa B IpUilokeHue B.

B pamkax yueOHOro
UCHOJB3YIOTCS  TPAJUIIMOHHbBIE

IUTaHA  JIOTIOJIHUTENIbHOW — 00pa30oBaTEeIbHOM  MPOrpaMMBbl
o0Opa3oBaTeNbHbIE TEXHOJOTHUHM, a TaKXKe HWHTEPaKTHBHBIC

TEXHOJIOTUH, ITPEJICTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTeprucTuka 00pa3oBaTeNbHON TEXHOJIOTUU
HanmenoBanue Kpartkas xapakrepucruka
WNHnuBunyanbHbIN [IpoBepka BO3MOKHOCTH IPUMEHEHUS 3HAHUM 110 OCHOBAM
MPOEKT MPOTPaMMHUPOBAHUS U MAIITHHHOMY O0YYEHUIO0, TTOTYIYEHHBIX B paMKax
JTAHHOTO Kypca, AJIsi HEKOTOPOM MpeIMEeTHOM 00JIacTH.




5. ONEHOYHBIE U METOANUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapAKTEPUCTUKAMHU KOHTPOJIBHBIX
3agaHuii ¥ npenactasieH B Tabnure 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopme 3adera, IK3aMeHa WU
OTYeTa O CTAKUPOBKE B COOTBETCTBHMM C YYEOHBIM IUIAHOM. XapaKTepUCTHKA 3aJaHUN
npencrasiena B Tabmuue 2 npunoxxenus I

5.3. UTorosas arrecranus
Hroromas arrecrammss 1O TporpamMme NpoBOAHMTCS B (GopMme umoecosoco 3auema.
XapakTepucTrKa 3aaHui npeacrabiieHa Taomuie 3 npunoxenus [

5.4. HezaBucHMBbIH KOHTPOJIb Ka4ecTBa 00y4eHH sl
[lopsimox  He3aBUCHMMOM OLIEHKM KadecTBa JOINOJHUTENbHOM  00pa3oBaTelbHOM
[IPOrpaMMbI NIPEACTABIIEH B IPUIIOKEHUU |

6. OPTAHUBALIMOHHO-IIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeToaMYecKoe U MHGOPMALMOHHOE o0ecnieyeHue

a) mutepatypa HTb MOU:

1. CemxBuk, P. [IporpammupoBanue Ha si3bike Python = Introduction to programming in
Python : yue6nsIit kypc : nep. ¢ anri. / P. CemxBuk, K. Vaiin, P. [lonaepo . — Cankr-IlerepOypr;
Mocksa : [Quanektuka, 2019 . — 736 c. - IlapamtensH. TuT. 1. Ha aHnIL 3. - ISBN 978-5-
9908462-1-0 ..

6) nmurepatypa ObC u B/I;

1. Makkunnu V.- "Python u ananu3 ganasix", (2-oe u3., ucmp. u Ao1.), M3aaTenscTBo:
"IIMK Ilpecc", Mockaa, 2020 - (540 c.)
https://e.lanbook.com/book/131721.

B) ucnoiab3zyembie JbC:

1. Ilopran oTKpsITEIX AaHHBIX Poccuiickoin Penepanuun
https://data.gov.ru;
2. OBC Jlanp



https://e.lanbook.com/;
3. DnektponHas oubnmoreka MOU (Ob MBON)
http://elib.mpei.ru/login.php.

6.2. KagpoBoe o0ecrieuenune

Jlnst  peanu3anu  JOTIOJHUTEIBRHOW 00pa30BaTeIbHON IPOrpamMMbl  MPUBJICKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MBOW» wm nuna, npeacTtaBUTeNM paboTojaTenel WM oObeAUHEHWUH paboTojaTelIeH.
Nudopmanus o KaapoBOM OOECICUCHUU OTOTHUTEIBHOW 00pa3oBaTeNbHON MPOrpaMMBI
MpeJICTaByieHa B puiiokeHuu /.

CBenmeHuss O  PYKOBOJAWTEIEC  JOMOJTHHUTEIBHOW  00pa3oBaTENbHOM  MPOrPaMMBbI
MpeJICTaBICHbI B IpuiiokeHue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMSI CTOMMOCTH IO  JOIOJIHUTEIbHON
o0pa3zoBaTeNpHON IpOrpaMMe MpeicTaBieHsl B npuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIyllIaTesel
WIM 3aKa34MKOB, IO HANpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTh paboTodaTrenu, yHUBEpPCUTETHl (B ToMm uucie MOU), rocymapcTBeHHbIE
CTPYKTYPBI U IPOYME YUaCTHUKH 00pa30BaTEIbHOTO PhIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecrieyeHue

MatepuraabHO-TEXHHYECKUE YCIOBHS pPEau3alliy JOTOJHUTEIHLHOW 00pa30oBaTeIbHON
MporpaMMel npezacTapieHsl B [Ipunoxennn 3.

Kanennapusiii rpadpux yueOHOTO Tpoliecca pa3pabaThIBAeTCs ¢ YY€TOM TpeOOBaHUN K
KauecTBy OCBOE€HHsS U To 3ampocam obOyuaromuxcs (IIpunoxenue W). Pacnucanue 3anatuit
pa3padarbIBaeTCsl Ha KAKAYIO peaI3yeMyl0 IPOTpaMMy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/nn CopepxaHue U3MEHEHHs (aKTyaJIn3alin) JlaTa yTBep>KaeHusl N3MEHEHUI
1 IIporpaMMa yTBepXkeHa 06.02.2023
PYKOBOI[I/ITCHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o CeeneHuna o enagensue L3N M3KU
O6paSOBaTeHLHOH : LT : Bnageneu NoHoea T.B.
MPOTrPAMMBI - Mol ¢ WaenTwdnratop R5ac51726-lonovaTv-bodd3591 T.B. Uo"oBa
(OKHOCTB) (moanuce) (pacumdpoBka
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