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1. HEJIb OCBOEHUA AU CHUITJINHBI

Jucuunnuna «IIporpamMupoBanue Ha si3bike Pythony BxonuT B mporpammy GakaliaBpuaTa
«MckycCTBEHHBI HMHTEIEKT: pa3paboTka W OO0y4YeHHWE MHTEUIEKTYalIbHBIX CHCTEM» IO
HarnpaBieHussM noaroroBku 02.03.02 dynpamenTtanbHas uWHPoOpMaThka W HHGOPMAIMOHHBIC
texnonoruu u 09.03.03 IIpuknanHas uHpopMaTUKa, U U3ydaercs Bo 2, 3 cemectpax 1, 2 Kypcos.
Jucuunnuny peanusyer Kadenpa npukiagHOro HMCKYCCTBEHHOTO HWHTENJIeKTa. JlucuurminHa
cocTouT U3 6 pa3znenoB u 68 TeM W HalpaBlieHa Ha M3y4YeHHE S3bIKa MporpammupoBanust Python
KaK OCHOBHOT'O MHCTPYMEHTa pa3pabOTKH B 0071aCTH UCKYCCTBEHHOTO UHTEIJIEKTa — OT 0a30BOTO
CHHTAaKCHCa M CTPYKTYP JaHHBIX IO 00BEKTHO-OPHEHTUPOBAHHOTO POTrPAMMHUPOBAHHUSL, pabOTHI C
oubmmorekamu Hay4dHbIX BbrumcieHnid (NumPy, Pandas), Bu3yammzanuu maHHBIX, CO37aHUS
npototunoB WU-npunoxxeHuii, aBTOMaTH3alMd TECTUPOBAHHMS U OPraHU3ALUH IMPOrPAMMHOIO
KOJa JiUIsl KOMaHIHOM pa3paboTKHu.

Llenpl0o OCBOCHHMS JUCLUUIUIMHBI SBJsiETCS (OPMHPOBAHUE Y CTYACHTOB YBEPEHHOTO
BiaaeHus s3pikoM Python st pemenust npodeccuoHanbHbIX 3a1a4 B obmactu MM: Hanucanus
YHCTOr0, TECTHUPYEMOTO0 M JIOKYMEHTHPOBAHHOTO Koja, 3(dekTuBHOM pabOTHI C JaHHBIMU C
WCIOJIb30BAaHUEM CIIELUATN3UPOBAHHBIX OMOIMOTEK, CO3AaHNs UHTEPAKTUBHBIX NpoToTtunoB UU-
pellIeHMid, OpraHu3alliyd aBTOMATH3MPOBAHHOTO TECTUPOBAHUS, a TaKKe pa3BUTHE HABBIKOB
KOMaHJTHOW pa3pabO0TKH ¥ HHPOPMAIIMOHHON TPaMOTHOCTH TIPH IMOUCKE TEXHUUYECKUX PEIICHHH.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA JUCIIUAIIJIMHbI

OcBoenne mucuumuiiabl «lIporpammupoBanre Ha s3bike Python» HampaBieno Ha
(dopmupoBaHue y 00y4arOMUXCsl CIETYIONMX KOMIIETEHIIMN (YaCTH KOMIIETEHIIHH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxci npu o0c60eHuu
OUCYUNTUHBL (Pe3YTbMambl 0C80EHUSL OUCYUNTIUHBL)

I/IHIH(IKaTopr JAOCTHIKCHHSI KOMIICTCHIINMHA

Kommnerenuus N
(B pamMKax JaHHOW JHUCIUILTHHBI)

Mugp

Crioco0OeH: UCKaTh HYKHEIC
HCTOYHUKYA UHPOPMALIUU U
JTAaHHBIC, BOCIIPHHUMATb,
aHAIIM3UPOBATh, 3aIIOMUHATH U
nepenaBath HHPOPMAITHIO C
HCIIOIb30BaHHEM HU(PPOBBIX

YK-12

CPEJICTB, & TAKKE C MOMOIIBIO
aNTOPUTMOB TIpH paboTe ¢
MOJTyYSHHBIMH U3 PA3THIHBIX
HUCTOYHHMKOB TAHHBIMHU C LENBIO
3¢ (HEKTUBHOTO HCIIOIB30BAHHUS
MOJTy4EHHOM HH(DOPMALIUH IS
peLIeHusI 3a]1a4; MPOBOAUTH
OLIEHKY HH(DOPMAIIH, €€
JIOCTOBEPHOCTh, CTPOUTH
JIOTHYECKHE YMO3AKITIOUCHHUS Ha
OCHOBaHHH TIOCTYITAIOIITHX
HHGOPMAIIMK U JaHHBIX

VK-12.1 Criocoben nckath Hy>KHbIE HCTOYHUKH WH(OPMAIIUA U
JIAHHbIE, BOCTIPUHUMATh, aHATU3UPOBATh, 3AIIOMUHATh 1
nepenaBath HHPOPMALHIO C UCTIOJIB30BaHHEM HU(BPOBBIX CPEIICTB,
a TaKXKe C MOMOIIBIO AITOPUTMOB MIPH PAOOTE C MOTYICHHBIMHU U3
Pa3IMYHBIX UCTOYHUKOB TAHHBIMU C IENbI0 3 PEeKTHBHOTO
UCIIOJIE30BaHUSI MTOJTyYCHHON HH(GOPMAIIAK IS PEIICHUS 3a]1a4;

OIIK-2

Crioco6eH MOHUMATh TIPUHITUATIBI
paboTHI COBPEMEHHBIX
WH(OPMALMOHHBIX TEXHOJIOTHI
MPUMEHSTh KOMITBIOTEPHBIC
METO/IbI, COBPEMEHHOE
MpOrpaMMHOE 00CCIICUCHHE, B
TOM YHCJIC OTEYCCTBEHHOIO
MIPOUCXOKACHUS, U PEUICHUS
337124 IpoQeCcCHOHANTBHOM

OI1K-2.2 YMeeT NpuMeHITh COBPEMEHHOE TIPOTPaMMHOE
obecrieueHre (B TOM YHCIIE OTEYECTBEHHOTO IIPOUCXOXKICHUS ),
(peiiMBOpKH MAIIMHHOTO O0YYEHHS U HHCTPYMEHTHI 00pa0OoTKH
JAHHBIX JJIsL penieHus 3aaad B oonactu UU;




I/IHIH(IKaTopI)I JAOCTHIKCHHSI KOMIICTCHIIMHA

[ngp Komnerenmun (B pamMKax JaHHOW JHUCIUILTHHBI)
JIeSATEIbHOCTH
Cnioco6eH pa3zpabarbiBaTh
iii?ggﬁf;ﬁ?;;ﬁHnﬂ s OIIK-3.2 YmMeer pa3pabarbiBaTh NPOrpaMMHBIE PEILICHUS Ha
OBIIACTH CHOTEMHOLO 1 si3pikax Python u C++ s 3amad 00pabOTKH TaHHBIX, MAITUHHOTO
HPHIIAHOTO 00yueHHs U rITyOOKOro 00yUeHHUsI, TPOCKTHPOBATh U
OITK-3 HIPOrpaMMHPOBAHHS, peaM30BBIBATH 0a3bl JAHHBIX;
MATEMATHICCKHX 1 OIIK-3.3 BirazeeT HaBBIKAMH CO3JaHMS, TeC’EI/IpOBaHI/ISI M OTJHAIKH
HH(OPMALHMOHHBIX MoJIeei, 6a3 /rOPUTMIMECKHX 1 IPOTPAMMHEIX PELICHHH /s CHCTEM un,
BKITIOUast pa3paboTKy ManIuIaifHOB 00pabOTKH JaHHBIX U O0yYeHUS
JTAaHHBIX, CPE/ICTB TECTHPOBAHUS, Moereit;
MIPUTOIHBIE IS IPAKTHIECKOTO
IPUMEHECHHUS
Crioco0OeH poeKTHPOBATh
MK-2 2?2;2;?1?;4ﬁgg:}fgi;n%ﬁmx [1K-2.2 PazpabarsiBaet nporotunst VC ¢ anementamu U,
MPOBOJIUT UX BATHIAIMIO C 3aMHTEPECOBAHHBIMU CTOPOHAMHU;
pa3pabaTbIBaTh MPOTOTHIIBI U
0a3bl IaHHBIX TAKUX CHCTEM
Crnioco6eH pa3zpabarbiBaTh U
MK-3 f::?;;ggzsszzcgg:;;;f; IIK-3.2 Pa3pabarsiBacT IJIaH TECTUPOBAHHS U OPraHU3alMOHHBIC
MIOKyMeHTHI 1i71s TectupoBanus [10 cuctem MU,
Ka4yecTBa IPOTrPaMMHOTO
obecneuerns cucrem 1IN
PL-1.1 PazpabatbeiBaeT 1 OTJIQXXUBAET MPUKIIATHBIC PEIIICHHSI
pa3HOM CIIOKHOCTH U JJIsl pa3HOTO Kpyra KOHEYHBIX NOJIbh30BaTeNeH
CHOCOBEH MPUMEHST A3bIK C HMCITOJIb30BAHNEM SI3BIKA TIPOTPAMMHUPOBAHHS Pythf)n, TECTHPYET,
PL-1 nporpavmuposars Python s WCTIBITHIBACT M OI[CHUBAET KAUYeCTBO TAKHUX PEIICHHIA;
petems 3aniau B oGnacti UK PL-1.2 Ocymectsisier BEIOOpP HHCTPYMEHTOB pai;pa60TK1/1 Ha
Python, mpuemieMbIxX 11 CO3JaHUS TPUKIIATHONW CHCTEMBI
00pabOTKU HAYYHBIX TaHHBIX, MAIIUHHOTO OOYYCHUS U
BU3YAJTU3AIMH C 3aJaHHBIMU TPeOOBAHUSIMH;
. SS-2.1 3¢ heKTUBHO KOMMYHHULIUPYET C YYACTHUKAMU MPOCKTHON
N Al . KOMaHam(bnq})m HJ‘IaHI/IpOBaHZII/I, pesznsaulzn U aHAJIM3e peP;yJII)TaTOB
SS-2 KOMMYHUKALHH 1 KOMAHAHOH paboThI B KOHTEKCTE THOpUAHOI KoMaH bl "Uenosek+1I1",

paboTe B MEeXIUCLUUILITHHAPHBIX
npoektax B obnmactu MU

BKITI0YAast IOCTAHOBKY 3aj1a4 JroasaM u M-arenram, Guxcanmio
JIOTOBOPEHHOCTEHN M KPUTEPHEB Ka4eCTBa,

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Hucrunmuna «IIporpammupoBanne Ha si3bike Python» oTHocuTes k 00s3aTenbHOM 4YacTh
6moka 1 «lucuummuHel (MOLyN)» 00pa3oBaTeIbHON MPOTrPaMMBI BBICILIETO 0Opa30BaHUSI.

B pamkax o0pa3zoBaTeNbHON MpOTrpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe

OCBaMBaroT

Apyrue JUCHUITIIUHBI

15005 8)851

MPaKTUKH, CIIOCOOCTBYIOIIHUE  JOCTHIKECHHUIO

3alUTAaHUPOBAHHBIX PE3YJIbTaTOB OCBOSHUS MUCHMILIHHBI «[IporpamMupoBanue Ha si3pike Pythony.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO,

CROCOOCMBYIOWUX  OOCMUNCEHUTO

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60E€HUA ()uCL;uI’lJZqul

IIpepmecTByromue Iocaenyromue
Mudp Haumenosanue Hﬂcﬁl/lzl['lﬂﬂﬂbl}/MOl;yﬂﬂ, uﬂcunnnﬂ?lil/nl:lonyﬂn,
KOMIETeHIIUU % %
NPAKTUKH NPAKTUKH
Crioco0eH: UCKaTh HY)KHBIC MeTtoel pa3paboTKu
MCTOYHHUKU MHGOPMAIMY 1 peLIeHHi Ha OCHOBE
JTAaHHBIC, BOCIIPUHUMATb, BBeneHre B MCKYCCTBCHHBIH HCKYCCTBEHHOTO MHTEIJICKTA
YK-12 aHAIM3UPOBATh, 3alIOMUHATh | UHTEJJICKT; (Git, Docker);

U IiepesiaBaTh HHHOPMALIUIO
C UCIOJb30BAaHUEM
IM(POBBIX CPEACTB, @ TAKKE

Bsenenue B 6a3bl JaHHEIX;
Baiio-xooune**,
MeToapl MAaITUHHOIO




HanveHoBanme IIpeamecTByomue Mocaenyrwomue
In MCUHUTLTHHBI/ MOTYJIH MCUHUTLTHHBI/ MOTYJIH
bp KOMIIETeHIIHH auen *Hy ’ auen *Hy ’
NMPAKTHKHA NMPAKTHKHA
C TIOMOIIBIO aJITOPUTMOB 00y4eHus;
npu paboTe ¢ MOTYYCHHBIMU DKCIUTyaTallMOHHAS PAKTUKA
U3 Pa3IUYHBIX HCTOYHHKOB (yueOHas);
JTAHHBIMH C [IEJIBIO
3 PexTUBHOTO
WCTIOJIE30BAHUS MTOJTydYSHHOM
UHPOPMALNH [T PEIICHUS
3a/1a9; IPOBOJHUTD OLIEHKY
nHpOpMaIny, ee
JIOCTOBEPHOCTb, CTPOUTH
JIOTHYCCKHE
YMO3aKIIOUCHHUS Ha
OCHOBAHUH TOCTYHAFOIIUX
WHPOPMALIMYU ¥ JAHHBIX
CriocoOeH moHNMaTh
6 [TapaiensHoe u
TPUHITUITEL PA0OTHI acH eI
COBPEMCHHBIX PaCIIpECIIeHHoe
HHOPMALHOHHBIX MIPOTPaMMHPOBAHHE;
p N MaccoBo-napamieabHbie
TEXHOJIOTHH U IPUMEHATH Uctopus u reopust
KOMIBIOTEPHBIC METOIBI MIPOTPaMMHPOBAHHUS, BBIHCIICHIA B MAITHHIOM
p AR, porp P ’ . obyuennu (GPU);
OIIK-2 COBPEMEHHOE MporpaMMHOe | BBeneHue B MCKYCCTBEHHBIH
obecrieueHre, B TOM YHCIIC HMHTEJUICKT; Ocnosi riry6oKoro odyuerus;
OTe‘{GCTBeHH(’)FO ’ Hadoop, SPARK;
MeToabl MalIMHHOTO
TPOUCXOKACHUS, JJIs
CIICHUS 3314 00yuenus,
P N HeiiponHsle cetu;
npoQeCcCUOHATBHOM
JICSITEIBHOCTH
[IporpaMmmupoBaHue Ha SI3BIKE
C++;
BBenenwne B 6a3b1 TaHHBIX;
CriocobeH pa3pabaThiBaTh A A ’
[TapannenbHoe u
ANTOPUTMHUYECKUE
pacmpeneneHHoe
MPOTPaMMHBIE PELICHUS B )
MIPOTPaMMHPOBAHHE;
00J1aCTH CUCTEMHOTO 1 MeTos! paspaGoTKil
TIPUKIIATHOTO JluckpeTHas MaTeMaTHKa, ' pasp
MPOTPaMMUPOBAHHUS, HUctopus u Teopust PCLICHIH Ha OCHOBE
OIIK-3 HCKYCCTBEHHOT'O MHTEJIIEKTA
MaTeMAaTHYECKUX U MIPOrpaMMHPOBAHHUS; (Git, Docker):
UH(QOPMALMOHHBIX MOJICIICH, MCT,OILBI MaHI’I/IHHOFO
0a3 TaHHBIX, CPEICTB
00y4eHus;
TECTHPOBAHUS, IPUTOIHEIC .
JUTSL IPaKTUYECKOTO Heiiponnie cemi;
o HMEHGHHH Texnomormdaeckas (IIPOEKTHO-
p TEXHOJIOTHYECKAs) MPAKTHKA
(Ipon3BOACTBEHHAS);
OKcIuTyaTalliOHHAs IPaKTHKA
(Ipou3BOACTBEHHAS);
[IpenumioMHast mpaKkTHKa;
DKCIUTyaTallMOHHAS TPAKTUKA
yeOHas);
CriocoOeH MpOeKTHPOBATh (¥ ’
ADXITCKT P P TexHonormyeckasi (IPOSKTHO-
P YPY TEXHOJIOTUYCCKAs) IPAKTHUKA
UH(QOPMALMOHHBIX CUCTEM C (Mpou3BOACTBeHHAA);
IK-2 komnioHeHtamu MU, ’

pa3pabaTbIBaTh IPOTOTHITEI
1 0a3bl JTAaHHBIX TAKUX
CHCTEM

[IporpaMmmupoBaHue Ha SI3BIKE
C++;

[TapannenbHoe u
pacmpeneneHHoe
MIPOTPaMMHPOBAHHE;

MeTtoel pa3paboTKu
pelIeHud Ha OCHOBE
HCKYCCTBEHHOTO MHTEIIICKTA




HIngp

HanmenoBanue
KOMIIeTEHIIHH

IIpenmecrByomue
AUCHHILTAHBI/MOYJIH,
NMPaKTHKU*

Mocaenyrwomue
AUCHHILTAHBI/MOYJIH,
NMPaKTHKU*

(Git, Docker);

Hadoop, SPARK;
MaccoBo-napasuiesibHbIe
BBIYUCIICHUSI B MAIIMHHOM
obyuennu (GPU);

MLOps 1 npoMbITIIIEHHAS
pa3paboTKa CUCTeM
HCKYCCTBEHHOTO UHTEILICKTA;
[MpakTuyeckas MOAroTOBKa Ha
MPOEKTaX OTPACIEeBBIX
WH/TyCTPUAILHBIX TAPTHEPOB;
ITpoektupoBanue u
pa3paboTka cucTeM
KOMITBIOTEPHOTO 3pPEHUS;
[MpakTukym o oopadorke
ecTecTBeHHOrO s13b1ka (NLP);
OCHOBBI TNTyOOKOTO 00yYEHHS;
Baiio-kooune**;

Beezenue B 0a3bl JaHHBIX;
OwnTtosorus 1 rpadbl 3HAHUIA;,

I1K-3

CnocobeH pa3pabaTbIBaTh 1
peanu30BBIBaTh CTPATETUH
TECTHPOBAHUS M KOHTPOJISL
KayecTBa IPOrpaMMHOTO
obecnieuenns cucrem NN

MeToapl MAIIIMHHOTO
00y4eHwus;

Heliponnsie cetu;
bezonacHocTh cucteM
HCKYCCTBEHHOTO MHTEIIJICKTA;
O06paboTka 1 aHamm3
n300paKeHUIT U BUJIIEO C
TTOMOIIIBIO0 METO/I0B
HCKYCCTBEHHOTO MHTEIJICKTA;
AHaIM3 €CTeCTBEHHOTO SI3BIKa
C TIOMOIITHIO METOJIOB
HCKYCCTBEHHOTO MHTEIJICKTA;
MeTtoel pa3paboTKu
pelIeHud Ha OCHOBE
HCKYCCTBEHHOTO MHTEIJICKTA
(Git, Docker);

MLOps u npoMbllLIeHHAS
pa3paboTka cucteM
HCKYCCTBEHHOTO MHTEIJICKTA;
IIpoexktupoBanue u
pa3paboTKa CUCTEM
KOMIBIOTEPHOTO 3PCHHUS;
[IpakTukym o obpadboTke
ectecTBeHHOTO s13b1Ka (NLP);
Onrumuzauus Mojaenei
MAaIIMHHOTO O0YYCHNS;
[IpakTHuveckas MOArOTOBKA Ha
MPOEKTAaX OTPACIEBBIX
WHTyCTPUAIBHBIX TAPTHEPOB;
[penuruioMHas MPaKkTUKA;
TexHonoruueckast (MpOESKTHO-
TEXHOJIOTHYECKAs) MPAKTHKA
(Ipon3BOACTBEHHAS);
OKcIuTyaTallMOHHAs IPaKTHKA
(yueOHnas);
OKcIuTyaTallHOHHAs IPaKTHKA
(mpou3BOACTBEHHAS);




HIngp

HanmenoBanue
KOMIIeTEHIIHH

IIpenmecrByomue
AUCHHILTAHBI/MOYJIH,
NMPaKTHKU*

Mocaenyrwomue
AUCHHILTAHBI/MOYJIH,
NMPaKTHKU*

SS-2

CriocobeH k 3¢ heKTUBHON
KOMMYHUKAIWUHU U
KOMaHIHOH paboTe B
MEKANCIUUTUTHHAPHBIX
nmpoekrax B oomactu U

Hnocmpanuwtil a3vik**;
Pyccruii sazvix (kak
uHoCmMpanuslil) **;

DKCIUTyaTallMOHHAS PAKTUKA
(yueOHast);
DKCIUTyaTallMOHHAS TPAKTHUKA
(mpou3BOACTBEHHAS);
TexHonoruueckast (MpOESKTHO-
TEXHOJIOTHYECKAs) MPAKTHKA
(Ipou3BOACTBEHHAS);
MeTtoel pa3paboTKu
pelieHnii Ha OCHOBE
HCKYCCTBEHHOTO MHTEIJICKTA
(Git, Docker);

MLOps u npoMbllLIeHHAS
pa3paboTka cucTeM
HCKYCCTBEHHOTO MHTEIJICKTA;
[IpakTuveckas MOArOTOBKA Ha
MPOEKTAaX OTPACIEBBIX
WHIYCTPHAIBHBIX TAPTHEPOB;
IIpoexktupoBanue u
pa3paboTKa CUCTeM
KOMIBIOTEPHOTO 3PEHHUS;
[IpakTukym no obpadboTke
ecTecTBEeHHOrO s13b1ka (NLP);
Bonvuue asvikogvle
Mmooenu**;

Baii6-koouna **,
Hnocmpanuwiil a3vik**;
Pyccruii sizvix (kax
uHoCmpanuslil) **;
Hnocmpannwiil a3vik 8
npogeccuoHanbHol
oesamenvrocmu **;

Pyccruii azvix (kak
UHOCMPAHHDBLIL) 8
npogheccuonanbHoll
OdesmenvHocmu **,

PL-1

Crioco0eH IPUMEHSTH SA3bIK
nporpamMMmupoBanus Python
JUISL pellieHus 38124 B
obmactu U

Texnonormyeckasi (POSKTHO-
TEXHOJIOTUYCCKAs) IPAKTHUKA
(mpou3BOACTBEHHAS);
OKcIuTyaTalliOHHAs IPaKTHKA
(Ipou3BOACTBEHHAS);
Baiibo-kooune**;

MeToapl MAaITMHHOTO
00yJeHHS;

OCHOBBI TTyOOKOTO 00YYEHHS;
IMapannensHoe 1
pacrpeeneHHoe
MIPOrpaMMHPOBaHUE;

Hadoop, SPARK;

* - 3aI0JIHSETCS] B COOTBETCTBUM ¢ MaTtpuueii komnerenimidi u CYII OIT BO

** - 3JICKTHBHBIC JUCIUIUINHBI /IPAKTUKU




4. OFBEM JJUCIHUIIJIMHBI U BUAbI YYEBHOMN PABOTHI

O6mas TpyaoeMKocTh aucuuiuiiHbl «[IporpamMupoBanue Ha si3bpike Pythony cocraBisieT «6y 3a4eTHBIX €IUHUIIL.
Tabauya 4.1. Buowvl yuebHot pabomvi no nepuooam 0cC80eHUs 00pa308amenbHOU NPOcPAMMbL 8blCUlec0 00pa3z08anusi OJisi OYHOU (Hopmbl

00yueHus.
Bun yueOHO# paGoThI BCEI'O, ak.u. ) Cemecrp(-p1) 3
Koumaxmmnas paboma, ax.u. 136 68 68
Jlekuuu (JIK) 0 0 0
Jlaboparopusie pabotsl (JIP) 0 0 0
[TpakTnueckue/cemunapckue 3ansrus (C3) 136 68 68
Camocmosmenvras paboma 0by4arwuxcs, axK.u. 53 40 13
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 27 0 27
Oo0masi TpyA0eMKOCTh ¥ CHMIIJIMHbBI aK.4. 216 108 108
3a4.e/l. 6 3 3




5. COAEP)KAHUE JUCIIAITJIMHbI

Tabnuya 5. 1. Coodeporcarue oucyuniunsl (Mo0yis) no eudam y4ebHou pabomol

Bug | ®opmup
Homep | HammenoBaHme pa3geina y4eOHOli | yembIe
HaumeHoBaHHE TeMBbI Copep:xaHue TeMbI
pa3nea JHCIMIIIMHBI padoThl | HHAUKA
* TOPBI
VYcranoska Python u HacTpoiika cpenst pazpadotku (VS Code,
PyCharm, Jupyter Notebook). REPL-pexwuM. 3amyck CKpHIITOB.
Beenenne B Python. Cpena paspaboTku u Y » JUPY . ) p Y p OI1K-3.2,
1.1 HeDBAs IIPOrDAMMA ITepBas mporpamma: print(), input(). Kommenrapuu. Ctuimb Koga C3 PL-1.1
p porp PEP 8. O630p skocuctemsl Python mist UW: modyemy Python ’
crai crangaprom B ML/DL
Ilepemennbic: npucBauBanue, uMeHoBaHue (snake case). Tumbl
aHHbIX: int, float, complex 1. Apudmeruueckue oneparmu:
[lepemeHHbIE, YUCITOBBIE TUIIBI U a « o 0**’ complex, bool. Ap (bu CTUHCCKUE Oreparl OIlK-3.2,
1.2 +,—, *,/, /], %, **. [lpuopurer onepanuit. @yukuus type(). C3
apupMeTHIECKHE OIepaLuu . PL-1.1
Junamudeckas Tunmsaius. [Ipusenenue tumnos: int(), float(),
str()
CTpoKH KaK MOCIIE0BATEIILHOCTH: CO3aHNE, KOHKATCHAIHS,
nyonupoBanue. Munekcanms u cpessl (slicing). OcHOBHBIE
. oo OI1K-3.2,
1.3  |Ctpoku: co3manve, HHASKCAIHS, METOIbI metomsl: upper(), lower(), strip(), split(), join(), replace(), find(), C3 PL-1.1
count(). F-crpoku (formatted string literals). Ctpoxu kak ’
nansbie B NLP: npencraBieHne TeKCTOB
OcHoBrI Python: cuHTakcuc, > —— —
Jlorudeckwuii Tum bool. OnepaTopsl cpaBHEHHS: ==, |=, <, >, <=,
Pasmen | | THTBI NaHHBIX, YIIpaBICHHE _ o
>=, Jlorndeckue oneparopsl: and, or, not. Y CIOBHBIN onIepaTop
MTOTOKOM o 1 .
if-elif-else. TepHapHsIii oneparop. BroskeHHBIE yCIOBUSI. OI1K-3.2,
1.4 | YcnoBHbIE KOHCTPYKIHH C3
IIpakTuka: kiaccupuKamus YUCIOBOTO 3HAUCHHUS PL-1.1
(TI0JIOKUTENFHOC/OTPUIIATEIEHOE/HOITb) — MPOCTEHINas
«Kyaccuuranus
Hukon for: urepanus no MOCIEA0BATEILHOCTIM, (YHKIIHS
range(). Luxu while: ycioBue nponosmkenus. YpasieHue
. . OI1K-3.2,
1.5 |Hukius for u while mukiioM: break, continue, else. Bnoxennsie ukibl. [IpakTuka: C3 PL-1.1
reHepanys TaONHIbl YMHOXKEHHS, TOJCUYET CyMMEBI 3JICMEHTOB, ’
TTOVICK 2JIEMEHTA MepedopoM
Cosznmanue ciimckoB. MHaekcamus u cpesbl. Meronsr: append(),
extend(), insert(), remove(), pop(), sort(), reverse(), index(), OIK-3.2
1.6  |Crmcku: co3aHue, METOIbI, CPE3bl count(). KonmpoBaHue cUCKOB: MOBEPXHOCTHOE H TIIyOOKOE. C3 PL-1 1 ’
CrnckoBbie BkiodeHust (list comprehension). Crincku Kak ’
OCHOBHAS CTPYKTYpa JJIsl XpaHEHHSI JTaHHBIX
1.7 |KopTexu, MHOXECTBa, CJIOBApH Koptexu (tuple): Hem3MeHseMble TIOCTIeTI0BATEIBHOCTH, C3  |OIIK-3.2,




Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JTHCIUTIIHHBI padéoThl | HHAHKA
* TOPbI
pacrakoBka, IMEHOBaHHbIe KopTexkH (namedtuple). MuoxxecTBa PL-1.1
(set): omepanuu 0ObEAMHCHUS, IEPECCUCHHS, PA3HOCTH.
Cnosapu (dict): kmou-3HaueHue, Mmeto sl keys(), values(),
items(), get(), setdefault(). Dict comprehension. CiioBapu kak
JSON-110100HBIE CTPYKTYPBI AaHHBIX
Onpenencnue Gpynknuu: def, return. [Tozunmonnsie u
MMEHOBaHHBIC apTyMEHTHI. 3HAYCHHS 110 YMOIYAHUIO. *args u
(] : **kwargs. Oonacts Bugumoctu: LEGB. JlokymMmeHTHpOBaHHE OIIK-3.2,
18 VHKITUH: OTIpE/IeIICHNE, apTyMEHTEHI, g . It YMEHTHP 3 PL-11
BO3BpaliacMble 3HAUCHUS ¢yaxouit: docstrings. AHHOTanMu THIOB (type hints): def PL-1 2’
func(x: int) -> str. @yHKIUsA Kak 0a30BbIi 0JI0K MOAYIHHOTO ’
Ko/ia
AnoHuMHBIE QyHKITMH: lambda. @yHKIMH BBICIIETO MTOPSIKA:
map(), filter(). Mozayus functools: reduce(). ['eneparopHsle
OIIK-3.2,
1.9  |JIamOpma-pyHkimu, map, filter, reduce BeIpakeHUsI. CBsI3b ¢ QYHKIMOHAIBHBIM CTHIIEM 00paboTKH C3 PL-1.1
JIAHHBIX: TTAWTUIalH NPeodpa3oBaHuil KaK MOCIIEJ0BATEIILHOCTh ’
map/filter
OtkpsiTHE U 3aKpbITHE (aitnos: open(), close(), KOHTEKCTHBIN
MeHemkep with. Pexumer: ‘1, ‘w’, ‘a’, ‘rb’, ‘wb’. Urenue:
o read(), readline(), readlines(). 3arnuce: write(), writelines(). OIIK-3.2,
110 | Pabora ¢ aiinamn Pabora ¢ CSV: moayns csv. Pabora ¢ JSON: momyis json. 3 PL-1.1
Urenue ¥ 3a1MCh JaHHBIX — (QyHIAMEHT A7 3arpy3KH
JIATaceToB
Wckmouenus: TypeError, ValueError, FileNotFoundError,
KeyError, IndexError. Koncrpykuus try-except-else-finally. OI1K-3.2,
1.11 |O6paboTka HCKITIOUECHU I MHoxecTBeHHBIE except. ['eHepalysi HCKIIIOUeHUH: raise. C3 PL-1.1,
TTonp3oBarensckue uckmodeHus (class MyError(Exception)). PL-1.2
[pakrHka: robust-o0padoTKa BBOJIa NOJIB30BATEIIS
CamocrositenpHas pabota: peienne Habopa 3a1a4 Ha 6a30BbIH
1.12 |Kowutponsuas paGora: ocossi Python cuHTakcuc Python — NEPEMEHHBIE, YCIOBHS, UKIBL, byHKIMH, 3 OIIK-3.2,
CTPYKTYPBI TaHHBIX, (aiiiibl, 00paboTKa UCKITFOUCHHHA. 3a1auu PL-1.1
BKJIFOYAIOT 00pabOTKy TEKCTOBBIX M YHUCJIOBBIX JaHHBIX
OOBeKTHO- [NonsiTre xiacca u o0bekTa. Onpenenenue kiacca: class. OTIK-3.2
Pasen 2 | OPHCHTUPOBAHHOE 21 |Knacest u oGbextsi: ocHoss OOI Koncrpykrop init(). ATpuOyTHI 3K3eMIuIsipa U Kitacca. MeToBbl. 3 PL-11.
MIPOrPaMMHPOBAHUE U KirroueBoe cioBo self. Coznanue sx3eMIusipoB. [Ipumep: kiacce PL-1.2

MOAYJbHAS pa3paboTKa

Dataset ¢ atpuOyramu data, labels 1 MmeTogoM summary()




Bupg | ®opmup
Homep | HaummenoBanme pasjeiia ydeOHoli | yemble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JAVCHUTIIHHBI padoTHI | HHAMKA
* TOPbI
WHKancyssiuus: coryialieHus o NpuBaTHOCTH (_ private,
. mangled). CrolictBa: @property, @setter. CneunanbHble OIIK-3.2,
Wukancynsuus, cBOHCTBa, CrieHUalbHbIE — ] .
2.2 METONL (marngeckue) meroast: str(), repr(), len(), getitem(), eq(). C3 PL-1.1,
A Ieperpyska onepatopos. [Ipumep: kinacc Matrix ¢ oneparmeit PL-1.2
CJIOKCHUS
Hacnenosanue: cuntakcuc, Be3oB super(). Ilepeonpenenenue
MeToI0B. MHOXecTBeHHOe HacnenoBanne 1 MRO (Method OIIK-3.2,
Resolution Order). ITonumopdusm: e i epeiic PL-1.1
2.3 |HacnemoBanue u moJiuMopQu3m v ). Homumopusm: exwmbIii nitepgeric ms C3 ’
Pa3HBIX THIOB. AGCTpaKTHBIE KJIACCHl: MOAYJh abe. [Ipumep: PL-1.2,
nepapxust Model — LinearModel, TreeModel ¢ meTogom IK-2.2
predict()
IIpotokon uteparopa: iter(), next(). Coznanue
NOJIB30BATENILCKUX HTepaTopoB. ['enepatopsr: yield, yield from. OIIK-3.2,
2.4 |Urepatopsl U reHepaTOphI I'eneparopHble BoIpaxkeHUs. JIEHUBbIE BBIYUCICHUS U YKOHOMUS C3 PL-1.1,
namsTH. [IpuMenenue: notTokosast 0opaboTka 6onbmux (aitios PL-1.2
JIAHHBIX (YTEeHHE jaTaceTa no OaTyam)
Hexoparops! pynkimii: @decorator. Co3maHue cOOCTBEHHBIX
nekopatopos. functools.wraps. Ilpumepsr: @timer, @logger, OIIK-3.2,
2.5 |[exopaTopsl 1 KOHTEKCTHBIE MEHE/DKEphl | (@retry. Jlexopartopsl kiaccoB (0630p). KoHTekcTHBIE C3 PL-1.1,
MeHemkepsl: enter(), exit(), contextlib. [Ipumenenue: 3amep PL-1.2
BpeMeHH BbinojgHeHuss ML-nannaiina
Mopymu: import, from ... import, as. [lakeTsr: init.py.
CrannaptHas 6ubaroTeka: os, sys, pathlib, datetime, OIIK-3.2,
Monaynu u nakeTsl. BupryanbHbie . .
2.6 collections, itertools, re. BupTyanbHbIe OKpYXEHHS: venv, C3 PL-1.1,
OKpPY KEHUS . . ;
conda. Menepkep maketoB pip. Paitn requirements.txt. OIlK-2.2
BocnpousBoaumocts okpyxenus st ML-nipoekta
Monyns re: match(), search(), findall(), sub(), compile().
CHUHTaKCHC PEeryIsipHBIX BBIPaKEHHI: CUMBOJIBHBIC KJIACCHI,
2.7 |Pabora ¢ perymspHbIME BEIpaKCHHMH KBaHTU(HUKATOPBI, IPYIIIHI, AIbTEPHALHS. )Kazgﬂ)le U JICHUBbIE 3 OIIK-3.2,
kBaHTU(UKaTopsl. [IpakTrka: u3BnedyeHue email-aapecos, nar, PL-1.1
YHCIIOBBIX JAHHBIX U3 TeKCTOB. [IprMeHenue: npenoopadboTka
TekcToB aiist NLP
Monyns threading: coznanue noroxos, Thread, Lock. GIL: uto OIIK-3.2,
MHOTOIIOTOYHOCTh U aCHHXPOHHOCTh
2.8 9TO M IOYEMY OTpaHUYHMBACT Mapayuieau3M. Moryib C3 PL-1.1,
(BBEneHME) . g . .
multiprocessing: 06xox GIL. Asyncio: async/await (0030p). PL-1.2
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Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JAVCHUTIIHHBI padoTHI | HHAMKA
* TOPbI
Koraa uro ucnosns3osars: 1/0-bound vs CPU-bound 3anaun.
Casi3b ¢ ML: mapasienibHast 3arpy3ska nannsix, Dataloader
Bubnuoreka requests: GET, POST, 3aronoBku, mapaMeTpsl,
JSON-otBets1. Pabora ¢ REST API. O6paboTka omubok OIIK-3.2,
2.9  |Pabora ¢ Buemaumu APl 1 HTTP-3anpocst |HTTP. Ayrenrudukanus (API-kimroun). [Ipaktuka: 3ampoc k C3 |OIIK-2.2,
ny6nmunomy API (Hanpumep, OpenWeatherMap nin PL-1.1
HuggingFace Inference API). ITapcunar JSON-oTBeTa
Monyns logging: yposau (DEBUG, INFO, WARNING,
ERROR, CRITICAL), popmarupoBanwue, handlers. Otnanka: OI1K-3.2,
2.10 |JlorupoBaHUE U OTJIATKA pdb, breakpoints B IDE. IIpodunuposanue: cProfile, C3 PL-1.2,
line_profiler (0630p). [IpakTuka: nobaBIeHNE TOTHPOBAHUS B OIIK-3.3
y4eOHbii ML-maimnaitn
Docstrings: hopmatsl (Google, NumPy, reStructured Text).
I'enepauns nokymentanuu: Sphinx (0630p). Type hints 1 ux PL-1.2,
2.11 i[;qi};l\;l;m/lp OBAHMUE KOAA I CTaHIapTL! nposepka: mypy. Jlunrepsr: flake8, pylint, ruff. C3 SS-2.1,
®dopmaruposanue: black, isort. Pre-commit hooks. Cs3b ¢ OIIK-3.3
KOMaH/IHOHM pa3paboTKO: eMHbIe CTaHIapThl KO
Munu-mpoekt: cozaanue Python-nakera st 00paboTku PL-1.1
IMpoekrt: coznanue Python-nakera ¢ OOII- Aaumpix ¢ OOTT-apxurexTypoid. CTp yK.Typa faxeta: init.p Y PL—l:Z:
2.12 APKHTEKTVDOM Moy, Kiaccsl. Jlokymentuposanue: docstrings, type hints. C3 $S-2 1
p yp ITy6mukamus Ha PyPI (0630p). Odhopminerne README.md. P
. . OIIK-3.3
Pabota B mapax: code review mapTHépa
3adeM TeCcTHpPOBaTh KOJI. BUaBI TeCTHpOBaHMS: unit,
uHTeTparontoe, end-to-end. [TupamMua TecTHpoBaHUs. OI1K-3.2,
3.1 Beenenne B TectupoBanue. Moayib unittest | Moayinb unittest: TestCase, assertEqual, assertTrue, setUp, C3 PL-1.2,
tearDown. 3amyck TectoB. [IpakTuka: HamMcaHue Unit-TeCTOB IK-3.2
Juis GYHKIMH 00pabOTKHU TaHHBIX
TecrupoBanue u YcraHoBKa 1 3ammyck pytest. OOHapyKeHHE TECTOB.
Paznen 3 |obecrieueHne kayecTra YrBepxkaenus (assert). Puxcrypsl: @pytest.fixture. OIIK-3.2,
Python-kona 3.2 | DpelMBOpK pytest: OCHOBBI [Mapamerpuzanus: @pytest.mark.parametrize. IIponyck TecToB: C3 PL-1.2,
@pytest.mark.skip. [IpakTuka: nepenucsiBanue unittest-recTon IK-3.2
Ha pytest
Monyns unittest. mock: Mock, MagicMock, patch. OIIK-3.2,
3.3 | TectupoBanue: MOKH, nokpeitue, TDD MokupoBaHue BHEIIHUX 3aBUcuMocTel ((aitnbr, API). C3 PL-1.2,
M3mepenne NoKpeITHsL: pytest-cov. MHTEepnpeTarus oT4éra o I1K-3.2
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Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JTHCIUTIIHHBI padéoThl | HHAHKA
* TOPbI
nokpeitun. TDD (Test-Driven Development): nukin Red-Green-
Refactor. [Ipaktuka: TDD mjist pyHKIMY BaquIaiy JaHHBIX
OcobenHocTH TecTpoBanus ML-kona: HEETEPMHUHU3M,
3aBHCUMOCTh OT naHHbIX. CTpaterun: gukcamus seed, K-3.2
TecTHpOBaHUe (POPMBI BBIXO/Ia, TPOBEPKA JHANIA30HA 3HAYCHUI >’
34 |TectupoBanue ML-KOMIOHEHTOB P (op 718, TIPOBEPKA AHan ’ C3 PL-1.2,
smoke-tectbl Mozienu. TecTupoBaHue MaHIIAiHOB 00Pa0OTKU OITK-3 3
JTAHHBIX: TIPOBEPKA THIIOB, MPOIYCKOB, KOPPEKTHOCTH '
mpeoOpa3oBaHui
CocrapieHne TIaHa TeCTUPOBaHUs s yueonoro MM -nipoekra:
OTIpe/ieNIeHHe TECTUPYEMBIX KOMIIOHEHTOB, YPOBHEH K-3.2
35 IIpoexkTupoBanue T€CTOB: IJIaH TECTUPOBaHUs, KputepueB npuéMku. 111abmon ruiana 3 S92 '1 ’
’ tectupoBanust 1t U -nipoexra tectupoBanus. [IpakTuka: HanrcaHUe TUTaHA TECTUPOBAHMS JIJISt OIK '3 ’3
nairuiaiiHa «3arpyska JaHHbBIX — TpenoopaboTka — o0ydeHue ’
MOJIENIN — TMIPEJICKa3aHUe»
3auem HykeH Git. OcHOBHBIC KOMaHBIL: init, add, commit,
. status, log, diff. daiin .gitignore. BerBnenue: branch, checkout, PL-1.2,
Pa6ota ¢ Git: OCHOBBI BEpCHOHHOTO
3.6 KOHTPOILSL merge. KondmukTsl u ux paspemienue. [Ipaktuka: C3 SS-2.1,
P MHULMAIA3ALHS PENO3UTOPHSL, CO31aHUE BETOK Ul Pa3HbIX OIIK-2.2
GYHKUMH, CITMSTHYC
Y nanénnsie penozutopun: GitHub/GitLab. Komanngsr: clone,
. .. push, pull, fetch. ®opx u Pull Request. Code review: npaxtuka SS-2.1,
Pabora ¢ Git: ynanéHHble permo3uTOPUN 1 .
3.7 1 4eKk-JIUCT. Issues u Projects i ynpasiieHus 3a1a9aMu. C3 PL-1.2,
KOMaHIHas paboTa
IIpaktuka: pabota B mapax — co3ganue PR, nmpoBenenue code OIIK-2.2
review, CIusHUE
Crparernu moucKa pemeHuii: opunratbHas JOKyMEHTans
Python, Stack Overflow, GitHub Issues, HaydHbIe cTaThHH. OIIK-2.2
33 [Mouck TexHUUecKoi nHPpopManuu u padora | OueHKa JOCTOBEPHOCTH HCTOYHHKOB. UTEHHE HCXOAHOTO KOJa 3 VK-12 '1 ’
' C IOKyMeHTauuei 6ubmmotek. Pabora ¢ REPL u help(). [Ipakruxa: peruenue $S-2 1 ’
HECTaHJIAPTHOI 33[1a4u C UCIOJIh30BAHUCM JOKYMCHTAIUH U '
pecypcoB coobuiecTBa
HUcnonp3oBanue MU-accuctentos (GitHub Copilot, ChatGPT)
J1s1 TeHepanuu koja. Kputuueckas oleHka CreHepupOBaHHOTO YVK-12.1
WNudopmaunonnas rpamorHocTs: NN- A pall Aa. 2P H pHp ’
39 KOJia: KOPPEKTHOCTh, 0€30MMaCHOCTh, YUTAEMOCTb. C3 TIK-3.2,
aCCHCTEHTHI M Bepu(uKanus Koja
Bepuduxanus yepe3 TecTupoBaHue. ITHIECKHUE aCTIeKTHI: SS-2.1

aBTOPCTBO, JHIeH3MpoBaHue. IIpakTika: reHeparys GyHKIHN
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Homep | HammeHoBaHue pa3sgesa yueOHoOIi | yemble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JTHCIUTIIHHBI padéoThl | HHAHKA
* TOPbI
NU-accucTeHTOM — HamMCaHUE TECTOB — HCIPABICHUE
omudoK
OI1K-3.2,
CamMocrosiTenbHas paboTa: peanu3alus Kiacca s 00paboTKu
. o OI1K-3.3,
310 Kontponsnas pabora: OOII, tectupoBanue, |nanabix ¢ OOII-apxutekTypoli, HalTUCaHUE TeCTOB (pytest), 3 PL-11
' Git odopmienne xona (type hints, docstrings), myonukamus B Git- S
enosutopun ¢ README u .gitignore PL-1.2,
P P BHE TK-3.2
VYcranoska u umropt NumPy. Co3ganne MmaccuBoB: np.array(),
np.zeros(), np.ones(), np.arange(), np.linspace(), np.random.
NumPy: coznanne MaccuBoB U 6a30BbIe p-zeros(), np 0, np e ().’ p-linspace(), np OI1K-3.2,
4.1 AtpubyTsl: shape, dtype, ndim, size. Hnekcanus u cpesbl. C3
oneparuu . PL-1.1
Konuposanwue: view vs copy. MaccuB NumPy kak ocHOBHast
CTPYKTYypa JaHHbIX B ML
[TosnemenTHBIE onepanyu: apuMeTHKa, CpaBHEHHE,
jorudeckue. Y HuBepcanbusle Gpynkuuu (ufunc): np.exp(),
. . OI1K-3.2,
4.2 |NumPy: BexTopusanus u Broadcasting np.log(), np.sqrt(). Broadcasting: nmpaBmia, IpuMepbI, THITUIHEIC C3 PL-11
omuOku. Ocu (axis) u arperarmu: sum, mean, std, min, max o ’
ocsiM. BekTopu3anus vs IUKJIBL: 3aMep IPOHM3BOIUTEIBHOCTH
Monyns np.linalg: dot, matmul (@), det, inv, eig, svd, norm,
. lve. T : resh flatt
NumPy: numeiisas anreGpa i pabora c solve. TpancnionupoBanue, nu3smMenenue Gopmer: reshape, flatten, OI1K-3.2,
43 MATOHLAMI ravel, transpose. CrekupoBanue: np.hstack, np.vstack, C3 PL-1.1
Pasnen 4 Hayunbie Beruncnenus: Tpr np.concatenate. [IpakTuka: peainzanus METo1a HAUMEHBIIUX ’
A NumPy u Pandas KBajapaToB yepe3 NumPy
Moayns np.random: seed, rand, randn, randint, choice, shuffle,
. normal, uniform. I"'eneparo np.random.Generator). 3ame
NumPy: cinydalinpie uncia u v " I?] » pH.( p ). 3avep OI1K-3.2,
4.4 MPOM3BOIUTENRHOCTH: Yotimeit B Jupyter. CpaBHerne NumPy n C3
MIPOU3BOIUTEIBHOCTh PL-1.1
guctoro Python. ITpakTrka: reHeparus CHHTETHIECKOTO
JlaTaceTa JUis 3aJa9d Perpeccuu
VYcranoBka Pandas. Series: co3nanue, MHICKCAIHS, OTICPAITUH.
Pandas: Series i DataFrame — oCHOBHbIC DataFrame: CO3/laHHE U3 CI0BAPEH, CIIHCKOB, CSV. AtpulGyTsI: OITK-3.2,
4.5 shape, columns, index, dtypes, info(), describe(). 3arpyska C3
TOHSITUS - PL-1.1
nanHbIx: read_csv(), read json(), read excel(). DataFrame xax
Tabuia npuzHakoB ML-monenu
)4 .1 il .b .M
Pandas: unaexcanys, pUILTpaLus, BEIOOD Hpexcauust: loc[], iloc(], []. Bynesa dunbrpauus. Merox OIIK-3.2,
4.6 AHHBIX query(). Beioop crondioB. YcnoBHsie BeIOOpKU. COPTUPOBKA: C3 PL-1.1

sort values(), sort index(). [Ipaktuka: ribTpanms natacera
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Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JAVCHUTIIHHBI padoTHI | HHAMKA
* TOPbI
0 YCJIOBHSIM (HarpuMmep, BEIOOp 3amuceil ¢ onpenesiéHHBIMU
3HAYCHHUSIMH ITPU3HAKOB)
Oo6Hapyxenue nporyckos: isnull(), notnull(), info().
O6pabotka: dropna(), fillna(). Ctpareruu 3anosHeHus:
47 Pandas: o6paboTka nponyckoB u cpeaHee, MeMaHa, Mojia, nHTepnossuus. [IpeodbpasoBanne 3 OIIK-3.2,
' npeoOpa3oBaHKe TUIIOB TunoB: astype(), pd.to_numeric(), pd.to_datetime(). PL-1.1
KommpoBanue kateropraibHBIX TIPU3HAKOB: get dummies(),
LabelEncoder (0630p)
I'pynmuposka: groupby(). Arperanuu: agg(), transform().
MHo>xecTBeHHbIE arperaiii. CBoIHbIe TaOIUITLL: pivot table(), OI1K-3.2,
Pandas: rpynmupoBka, arperamus u -
4.8 crosstab(). [IpakTrka: aHainu3 AataceTa MpoaaXk — BBIPYUKa IO C3 PL-1.1,
CBOJIHBIC TaOJIUITBI M N .
KaTeropusM, CPEIHHUI YeK TI0 peruoHam (Keic, CBI3aHHbIN ¢ X5 OIIK-2.2
Group)
Oo6benunenue: merge(), join(), concat(). Tunsl coequHeHnit:
inner, outer, left, right. Pectpykrypuzanus: melt(), stack(),
Pandas: o0beanHEHNE U pECTPYKTYpHU3ALMs OIIK-3.2,
4.9 unstack(). [Ipakrtrka: 00beANHEHNE HECKOIBKUX Ta0JIHIL C3
JAHHBIX N PL-1.1
naracera (IIpU3HAKU + METKH + METa/laHHbIC) B €IUHbIH
DataFrame
Meron apply(): no crpokam u crosouam. np.vectorize(). Merox
Pandas: apply, vectorize, pipe — pipe() A1 HOCTpOCHNUS LIENO0YeK IpeoOpa3oBaHuii. OIIK-3.2,
4.10 Ontumusanus: nzderanne apply B IM0JIb3y BEKTOPHU30BAHHBIX C3 PL-1.1,
MIPOJIBUHYTast 00paboTKa . N
oneparnuii. [IpakTrka: mocTpoeHue nanIuiaiftHa nmpenoopadboTku PL-1.2
naHHbIX 11t ML-monenn
3arpy3ka peansHoro naracera (Kaggle, UCI ML Repository).
Tpaxrikym: EDA (Exploratory Data TTonuerit mukn EDA: info(), describe(), mpoBepka mpomycKoB, PL-1.1,
4.11 . pacnpeneseHns MpU3HAKOB, Koppersiuu. @opMyIrpoBaHue C3 |OIIK-2.2,
Analysis) Ha peaJIbHOM J1aTaceTe
TUIOTE3 O JaHHBIX. JJOKyMEHTHpOBaHUE Pe3yIbTaTOB B Jupyter OIIK-3.3
Notebook
Cpasaenne NumPy u Pandas: xorya 4To ucnonp30BaTh.
[Tpou3BOANTEIBHOCTD: 3aMepPbl HA OJJUHAKOBBIX OIEPALUSX. PL-1.1
412 IMpaktuxym: NumPy vs Pandas — Bb160p Konsepranusa: DataFrame.to_numpy(), 3 PL—I‘ 2’
' HHCTPYMEHTA pd.DataFrame(np.array). IIpakrtuka: peaausaius 0JJHOTO o
- OIIK-3.2
nairuiaitna oopabotku nanusix Ha NumPy u na Pandas,
CpaBHEHHE
Paznen 5 | Busyanuzanus JaHHBIX U 5.1 Matplotlib: 0CHOBHI BU3yasIM3amyu Apxwurekrypa Matplotlib: Figure, Axes, Artist. bazoBsie C3  |OIIK-3.2,
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Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JAVCHUTIIHHBI padoTHI | HHAMKA
* TOPbI
npototunuposanue NU- rpaduku: plot(), scatter(), bar(), hist(). Hactpoiika: 3aronoBok, PL-1.1
MIPUIIOKEHU I HOJIUCH OCEH, JIereH/1a, CeTKa, BeTa. MHOKeCTBEHHbIE
subplot. Coxpanenue: savefig(). [Ipaktuka: Bu3yanusanus
pacrpezielieH!i IPU3HAKOB JlaTacera
Temnoseie kapThl (imshow), koHTYpHBIE rpaduku (contour,
Matplotlib: mpozsuryTsic rpaduiH u contourf). 'mcrorpammel ¢ KDE. Boxplot u violin plot. Ctunu: OITK-3.2,
5.2 plt.style.use(). ArHoTamu: annotate(), text(). [Ipakruka: C3
CTHITU3AITHS N PL-1.1
BU3YaJU3AIHsI KOPPEISMIINOHHON MaTPHIIBI U PacIpeaeTICHUS
KIIACCOB
bubnmoreka Seaborn: grtocodus 1 OCHOBHBIEC THITBI TPpaHUKOB.
Relational: scatterplot(), lineplot(). Distributional: histplot(), OI1K-3.2,
5.3 |Seaborn: craTucTHYecKasi BU3yalIn3aIus kdeplot(), boxplot(). Categorical: countplot(), barplot(), C3 PL-1.1,
violinplot(). Heatmap. FacetGrid. IlpakTtuka: Bu3yanusanus OIIK-2.2
MHOTOMEPHOI'0 JlaTacera
Bbubnuoteka Plotly Express: scatter(), line(), bar(), histogram(),
box(), heatmap(). UnrepaktuBHOCTB: hover, zoom, pan. 3D- OIIK-3.2,
5.4  |Plotly: unTepakTuBHAs BU3yanu3alus rpaduxu. Anumanuu. Plotly B Jupyter Notebook. IIpaxruka: C3 PL-1.1,
CO3JJaHME MHTEPAKTUBHOTO AAIO0p/Ia AJIsl BU3yaIu3aliu IK-2.2
pesyabtatoB EDA
Jupyter Notebook: siueliku kona, Markdown, marmueckue
komasgs! (Yetimeit, Yomatplotlib, %%writefile). Jupyter Lab: OITK-3.2
55 Jupyter Notebook kak HHCTpyMEeHT pacmmpeHHble BO3MOXKHOCTH. CTPYKTYpa aHATUTHIESCKOTO 3 K-> 2 ’
’ MIPOTOTHITHPOBAHHUS HOYTOYKa: 3ar0JIOBOK, onucanue 3agadn, EDA, OHK-.Z ’2
MoJlennpoBaHue, BIBOABL. [IpakTrka: opopmienne HOyTOyKa '
JUTSL BOCTIPOM3BOAMMOTO SKCIEPUMEHTA
bubnmoreka Streamlit: yctaHOBKa, 3amycK. BumkeTsl:
st.slider(), st.selectbox(), st.text input(), st.file uploader(). K22
Streamlit: co3manue HHTEPAKTUBHBIX Beison: st.write(), st.dataframe(), st.plotly chart(), st.pyplot(). A
5.6 . C3 |OIIK-3.2,
MIPOTOTUIIOB Layout: st.columns(), st.sidebar(). [IpakTuka: co3nanue PL-1.1
NPOTOTHIIA NPUIIOKEHHS JJIS 3arPy3KH U BU3yaIH3aliH ’
Jlaracera
Co3snanue nporotuna MU-npunoxkenuns Ha Streamlit: 3arpy3ka MK-2.2
5.7 |Streamlit: nporotun UU-npunoxxenus AGHHLIX — TIPE/I00padoTKa — 00yueHue HpOCTOi Moxen C3 OHK—?;.3’,
(sklearn) — Bu3yanm3aius pe3yJbTaTOB — WHTEPAKTHBHOE PL-1.1

npenckazanue. Jlemmoit Ha Streamlit Cloud (0630p). CBsi3b ¢
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Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JTHCIUTIIHHBI padéoThl | HHAHKA
* TOPbI
BaJIMJAIMCH MPOTOTHUIIA C 3aMHTEPECOBAHHBIMH CTOPOHAMH
bubnunoreka FastAPI: ycranoska, mapupytel, GET/POST.
FastAPI: cosnatne REST API st ML- Monemu nannbix: Pydantic (BaseModel). ABTOOKyMEHTAIHS: 1IK-2.2,
5.8 MoJICITH (BBEICHHC) Swagger Ul Ipaktuka: coznanue API-suanounTa ams C3 OIIK-3.2,
A A npejcka3anust o0yueHHoi monenu. TectupoBanue API: PL-1.1
requests, httpx
I'pynmoBoii MUHH-TIPOEKT: pa3padboTka nportoturna NH-
pelieHus. DTarbl: 3arpy3ka 1 ananu3 gJaHabix (Pandas), IK-2.2,
59 [IpoexT: nporotun MN-pemenus ¢ Busyanu3anus (Matplotlib/Seaborn/Plotly), o0ydenue monenu 3 SS-2.1,
’ BH3yalu3anuei (sklearn), cozmanue naTepdeiica (Streamlit wmu Jupyter). OI1K-3.3,
IIpesenranus npoTotuna. PaboTa B KOMaH/e: pacipeieicHue PL-1.1
3agad, Git
IIpesenTamus npoexkToB KOMaHaaMHu. JleMoHcTpaus $S-2 1
510 |3amwra npoekra u peer review paboTaromiero npotoruna. Peer review: OLIEHKa KOJIa, 3 K-2.2,
APXUTEKTYPBI, JOKYMEHTAIIUU, TECTOB APYTOH KOMAaH/bI 110 YCK- IK-3.2
qmcty. OOpaTHas cBs3b. Pediiekcusi: 4TO MOXKHO YIIy4YIINTh '
Tunossle BU3yanu3anuu B ML: kpuBasi 00ydeHus, MaTpuia
omnoOok (confusion matrix), ROC-kpuBas, pacnpeneneHue PL-1.1,
IIpaxtukym: Busyanusanus aast ML — N
5.11 [ MpecKa3aHuil, BAXKHOCTb MPU3HAKOB. Peanu3anus Ha C3 OIlK-3.2,
y P Matplotlib/Seaborn. CBsi3b ¢ olieHKOH KayecTBa MoJIeNei 1 OIIK-2.2
KOMMYHHKAIIMEH pe3yIbTaTOB CTEHKXOJIepaM
Oxkcnopt Jupyter Notebook: HTML, PDF, Markdown.
nbconvert. Papermill: mapameTpuzanus HOyTOyKOB.
. .. ] . OI1K-3.3,
512 [Ipaxtukym: Jupyter — otuér. Okcopt 1 | BocmpomsBonumocTs: pukcamus seed, requirements.txt, 3 PL-12
’ BOCIIPOU3BOANMOCTh cTpykrypa npoekra. Cookiecutter Data Science: mabmon OHK-.Z ’2
npoekra. [IpakTuka: opopmiieHHEe BOCIPOU3BOUMOTO ’
AHAJIUTHYECKOTO 0TYéTa
Crpykrypa mpoekra: src/, tests/, data/, notebooks/, configs/,
README.md, requirements.txt, Makefile. Paznenenue kona: PL-12
Wnterpanus, 6.1 |Crpykrypa ML-npoekra: opranusaims Kojaa MOJLY.1H 06pa0OTKH JAHHEIX, 06yqu1/I;1,“np cACKazatd, C3 |OIIK-3.3,
BU3yanu3alyu. [[puHIMIT ¢TMHCTBEHHOW OTBETCTBECHHOCTH.
Pa3nen 6 |aBToMaTH3anusa u . . ] IK-2.2
Cookiecutter Data Science. IIpakTuka: co3nanue nabiona
MPOEKTHas paboTa
MPOCKTA
62 Kondurypaunu n ynpasienue ®aiinel koupurypanuu: YAML, JSON, TOML. bubnauorekn: 3 PL-1.2,
) rnapameTpamMu PyYAML, configparser, python-dotenv. Xpanenue OI1K-3.2,
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Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JAVCHUTIIHHBI padoTHI | HHAMKA
* TOPbI
TUNeprapaMeTpoB U IMyTel k faHHbIM. [IlepemeHHbIe OIIK-3.3
OKpYXEHHUs: 0s.environ, .env Qainsl. [IpakTuka: BbiHECEHNE
napameTpoB ML-naiinaiina B KOHQHUIYpalOHHBIN (aiin
Makefile: nenu, 3aBucHUMOCTH, IepeMeHHble. THIIOBBIE LIen
it ML-nipoekra: make data, make train, make test, make lint. PL-1.2,
6.3  |Asromaruzanust: Makefile u ckpurTs Cxpunrtsl 3amycka: argparse st CLI. IIpaxTuxa: co3nanue C3 |OIIK-3.3,
Makefile mys aBTOMaTH3aIMY MalIIaiiHa 00paOOTKY JaHHBIX U TIK-3.2
00y4eHHs MOICTTH
Henpepoieuas unrerpanus: GitHub Actions. ®aiin workflow
(.github/workflows/). TurmoBoii maiTuTaifH: ycTaHOBKa T1K-3.2,
6.4 |CI/CD pmns Python-npoektoB (BBeneHHE) 3aBUCUMOCTEH — JIMHTUHT — TECTHPOBAHHE —> OTUET O C3 PL-1.2,
nokpeiThr. [IpakTrka: HacTpoiika GitHub Actions st OIIK-3.3
y4eOHOro MpoeKTa (3aIyck pytest npu kaxioM push)
Monyns sqlite3: monkitouenue, co3nanue tadmui, INSERT,
SELECT, UPDATE, DELETE. ORM SQLAIchemy (0630p). OIIK-3.2,
6.5 |Pabora c 6azamu naHHbIX U3 Python [IpakTHKa: coxpaHeHHe pe3yIbTaTOB SKCIIEPUMEHTOB (METPUKH, C3 PL-1.1,
runepnapameTpsl) B SQLite-6a3y. 3ampocsl 1uis aHamm3a: OIIK-2.2
«JTydniasi MOZIENb 10 accuracy»
Bubnuoteku: requests + BeautifulSoup, Selenium (0630p).
OrHKa BeO-cKkpelnuHra: robots.txt, rate limiting. [Ipakruka: OIIK-3.2,
6.6  |Beb-ckpeinuHT ¥ cOOp JaHHBIX cOOp MaHHBIX C BeO-CTpaHUIIBI (HATIPUMEP, 3aT0JIOBKH C3 |OIIK-2.2,
HOBocTel), coxpaneHrne B CSV. CBs3b co cOOPOM JaHHBIX IS YK-12.1
obyuenns ML-monenei
00630p kmo4eBbIx 6ubIMoTEK: scikit-learn (ML),
PyTorch/TensorFlow (DL), Hugging Face (NLP/LLM), PL-1.1
6.7 |O630p sxocuctemsl Python s N OpenCV (CV), Optuna (ontumusaius), MLflow (tpexunr), C3 OHK—.Z.’Z,
DVC (BepcuonupoBanue qanHbIxX). Kak BeIOpaTs OMOIHOTEKY OITK-3 2
Juist 3aaaqu. [IpakTuka: pelenrue npocTon 3a1aun ’
knaccudukanmu Ha scikit-learn ot 3arpy3ku 10 OlCHKH
[TocranoBKa 33124y UTOIOBOTO IIPOEKTA: BBIOOD JaTaceTa, K22
HTOroBbIi NPOEKT: MOCTAHOBKA 3aJauul U (popmy:mpoBaHHe 33/1auH, IIAHUPOBAHNE APXHTEKTY Pl HK—3:2:
6.8 pemenus. CocTaBneHue miaHa TecTupoBaHus. Pacnpenenenue C3
IUTAHUPOBaHUE . . SS-2.1,
poueii B komanzae. Coznanue penosuropus, Hactpoiika CI, OIK-3 3
CTpyKTypa npoekrta. Hauano peanmzauuu )
6.9  |WTOTOBBII MPOEKT: peau3alusl U Peanu3zanus npoekra B KOMaHAax: 3arpy3ka u 00paboTka C3 PL-1.1,
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Bupg | ®opmup
Homep | HamMmeHoBaHme pa3aesia yuyeOHOIi | yeMble
HanmeHoBaHue TeMBI Coaep:xanue TeMbl
pa3nena JTHCIUTIIHHBI padéoThl | HHAHKA
* TOPbI

TECTUPOBAHUE JIAaHHBIX, 00y4EHHE MOJICIIN, BU3yaIn3alys Pe3yIbTaToB, PL-1.2,
coznanue npororuna (Streamlit/Jupyter). Hanucanne tectos. OIIK-3.3,

Code review BHyTpH koMaHabl. [TonroToBka k 3amure IIK-2.2,

[K-3.2,

SS-2.1

3amuTa UTOTOBBIX NMPOEKTOB: JEMOHCTpALUs paboTaromero

penieHus1, O0bsICHEHNE apXUTEKTYPhI, PE3YJIbTATHI SS-2.1,

6.10 | Mrorossiit mpoekT: 3ammura 1 pediexcus TECTUPOBaHUs. Peer review: olleHKa MPOEKTOB APYTUX KOMAH]I. 3 IK-2.2,

Peduekcus: 94To yaanoch, 4T0 MOXKHO YIIYYIINTh, KAKHE HABBIKH T1K-3.2,
OIIK-3.3

pa3BuThl. PekOMeHIanmm 1o ganpHekneMy u3ydenuio Python
st UA

* - 3anonHseTcs Tobko Mo OUHOM dopme oOyuenwus: JIK — rexyuu,; JIP — aabopamopnuie pabomst, C3 — npakmuyeckue/ceMunapcrue 3aHsamusl.
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6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuanbHo-mexHuueckoe obecneuerue OUCYUNIUHbL

Crnenuajau3upoBaHHOe
yueOHoe/1a00paTopHOE
odopynoBanue, I10 n
MAaTepHAaJIbI J1JI51 0CBOECHUS
AUCHMILINHBI
(mpu HeOOXO0AMMOCTH)

Tun aynuropun OcHaleHue ayauTopun

AynuTtopust Ui IpOBEACHUS 3aHITUI
CEMHHAPCKOT'0 THUIA, TPYIIOBBIX U
VH/IMBUYaTbHBIX KOHCYJIBTAIIUN, TEKYIIETO
JUBHILY YIRTEUIH, TCKYIIL IlepconanbHbie
KOHTPOJISI U TPOMEKYTOYHOM aTTeCcTalu,
CemuHapckas KOMIIBIOTEPBI,
OCHAIIEHHAs] KOMIIJIEKTOM

N neooxoaumoe 110
CHeIHaTN3UPOBAaHHON MeOeH 1
TEXHUYECKUMHU CPEACTBAMHU MYJIbTUMENA

MpE3EHTAaIH.

AynuTopHst Ui CaMOCTOSTEIIbHOW PaboThI
oOydJaroruxcs (MOXKET UCIIOIh30BaThCS IS

Hns o IlepconanbHbie
. | TPOBEIEHUS CEMHUHAPCKUX 3aHSATHH U
CaMOCTOSTCIIBHOU o KOMHLIOTGpBI,
KOHCYJIbTAITUH ), OCHAIIEHHAs KOMILIEKTOM
paboThl "eoboxoaumoe I10

CHEIMATN3UPOBAHHON MeOeH
KomnbroTepamMu ¢ goctynom B DMOC.

* - ayauTopHs Ul CAMOCTOATEIbHON paboThl oOydatoniuxcs ykaspiBaeTcst OBSA3ATEJBHO!

7.  YYEBHO-METOJUYECKOE 1 HH®OPMAIMOHHOE OBECIIEYEHHME
JUCIHHUIIVIMHBI

OcHoenas tumepamypa:

1. Yepnbimes, C. A. OcHoBbI nporpammupoBanus Ha Python : yue6Huk mist By3oB / C.
A. YepHblmieB. — 2-¢ u3., nepepad. u gon. — Mocksa : U3narensctBo FOpaidt, 2025. — 349 c.
— (Bricmiee oOpazoBanme). — ISBN 978-5-534-17139-6. — TekcT : 3JEKTpOHHBIA //
Oo6pazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/567821

2. I'ypukoB Cepreit PoctrcinaBoBud. OCHOBBI aITOPUTMHU3AIMU U IPOrpaMMHUPOBAHUS Ha
Python. yuebnoe nocobue [Dnekrponusiii pecypc]. - M.: UHOPA-M, 2023. 341 c. ISBN 978-5-
16-016971-5 URL:
https://mega.rudn.ru/MegaPro/UserEntry? Action=Link FindDoc&id=508886&idb=0

3. IlpakTukyM 1O TporpaMMHpoBaHHMI0 Ha s3bike Python. Yyebnoe mocoOue. st
cTyAeHToB, oOyuatomuxcst 1o HampasieHusM 01.03.02 «[lpuknagHas wmaremaTHka U
nndopmatukay, 09.03.03 «IIpuknagnas wunHpopmatukay, 10.03.01 «HubopmanmonHas
6e3omacHOCTBY, 38.03.05 «busnec-undopmatikay, (mporpamma moAroToBKM OakantaBpa). — M.:
DUHAHCOBBIN YHUBEPCUTET, JCMApPTaMEHT aHAIM3a JAaHHBIX U MAIIMHHOTO oO0ydeHwms, 2023. —
320 ¢
Jlononnumenvnas numepamypa:

1. XykoB Poman AnexkcanapoBud. S3bIk mnporpammupoBanus Python. mpakrtukym
[OnexTpoHHbIil pecypc]. - M.: UHOPA-M, 2023. 215 c. ISBN 978-5-16-016971-2 URL:
https://mega.rudn.ru/MegaPro/UserEntry? Action=Link FindDoc&id=508831&idb=0
Pecypcuvl ungpopmayuonno-menekommynuxkayuonno cemu « Anmepremy:

1. ObC PYIH u ctopornue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekrporHO-6ubMOTeYHas cuctema PY/IH — ObC PYIH
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https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuterckas 6ubnuoreka onnaita» http://www.biblioclub.ru
- OBC «}Opaii» http://www.biblio-online.ru
- OBC «KoncynbranT crynentay www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- HaykomeTpuueckas 6a3a nanueix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 camoCcmosamenbHol pabomol 00YUAIOWUXCA NPU
0CB80EHUU OUCYUNTUHBL/ MO0V ™!

* - Bce y4eOHO-METOAMYECKUE MaTepUaibl JIJII CAMOCTOSITEIIBHOM pabOThl 00YUYaIOMUXCS
pa3MelarTCcsl B COOTBETCTBUM € JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule aucuumiussl B TYUC!
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