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Pa6ouas mporpamma JUCLMILTHHEI pa3paboTaHa Ha OCHOBE (eepalbHOro
roCyIapCTBEHHOTO 00pa3oBaTeIbHOIO cTaHjapra cpegHero
npodeccronansHoro oopazosanus (nanee — PI'OC CI10) no crenranbHOCTH
09.02.07 MadopMalmOHHbIE CUCTEMBI U IPOIrPaMMUPOBAHUE.
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nHMOOPMATUKUA U IIPOrpaMMHUPOBAHUS

PaGouas mporpamMma AWCLUIUIMHBI PacCMOTpEHa M PEKOMEHIOBaHA K
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1. O6muras xapakTepucTrka padodeil MporpaMMbl TUCITUILUTHHBI

1.1. Mecro AMCHMIUIMHBI B CTPYKTYyp€ OCHOBHOW 0OOpa3oBaTEIbHOU
IPOrpamMMBbl

VYuebnas pucuumuimHa «OI1.14 OCHOBBI _MalIMHHOTO _OOYyYECHUS»
SIBJISIETCS BapUATHBHOM YaCThIO OOMIENPOQPECCHOHATBLHOIO IMKJIA OCHOBHOM

npodeccuoHalbHONM 00pa30oBaTebHONM MporpaMmbl B cooTBeTcTBUH ¢ DT'OC
10 CIIEIINAJILHOCTHU 09.02.07 Nudopmarimonusie CUCTEMBI u
IporpaMMHpPOBaHUE.

1.2.1lenp ¥ nIaHUPYEMBIE PE3YIBTATHI OCBOEHUS TUCLUILINHBI:

B pamkax nporpamMmbl AUMCHMIUIMHBI CTYJACHTAMU OCBauBalOTCS yYMEHUS U
3HAHHS

Kox oOmux u YMenus 3Hanus
npodhecCHOHATBHBIX
KOMIIETEHITUS

paboTaTh ¢ pa3THUHBIMH SI3BIKA Python
HCTOYHMKaMH  JaHHBIX: CSV, a”Hajgn3a JaHHBIX

OK 01 XML u XLS, 6a3nl JaHHBIX; MAIIHHHOTO 00yYCHUS;

OK 02 IIOATOTAaBINBAThL JaHHBIE IS OuOIMOTEKH NumP

Y,

85 82 aHaJINn3a; Pandas, Matplotlib,

OK 09 BU3YaJIU3UPOBATh PE3YJIbTAThI SciPy, PyTorch, Keras,

K 6.5 aHaJn3a; TensorFlow;

K 1'0 1 BEIOHMPATH OIITUMAJILHEIH cpena

K 10.2 i QITOPUTM JIJTSI aHAITH3A, MIPOTPaMMHUPOBAHHS

MK 11.1 MIPUMCHSITh Ha MIPAKTUKE Jupyter;
AITOPUTMBI MAIIHHHOTO OCHOBHBIE  KOHIIEIINN
0o0y4JeHHUS JUISt pelIeHus aHaM3a  JaHHBIX
AHATTUTUYECKUX MalIuHHOTO  OOyYeHMS,
3a7a4; QITOPUTMOB H  3aja4
paboTaTh ¢ HEUPOHHBIMH CETSIMHU. MalIuHHOTO  OOyYeHMS,

HEUPOHHBIX CETEH.




2. CTpyKTypa U COJIepKaHUE TUCIUILIUHBI

2.1. O0beM IUCUMIUTMHBI U BUABI y4€OHOM pabOThI

Bun yueGHOM paboThI Oomem B
qacax

O6beM 00pa3oBaTeNbHOM MPOTrPaMMBbl JUCIUATIITHBI 112
OOBem paboThI CTYICHTOB BO B3aUMOJICHCTBHH C MPETOAABATEIEM 94
B TOM YUCIJIE:

TEOPETHYECKOE 00yUeHNe 52
MPAaKTUYECKUE 3aHATUS 42
nabopaTopHbIe 3aHATH .
KOHTPOJIbHBIE pa0OTHI -
Kypcogoii mpoekt (paboTa)(eciu npeaycMOTpeHO) -
caMoCTosTeNIbHas paboTa 6
Koncynbranuu 4
[TpomesxyTouHas arTecTanus B popme sK3aMeHa 8




2.2. TeMaTH4ecKui IJIaH U COAEPKaHUE JUCUIUTLIAHBI

HaumenoBanue Conepxanue yaeOHOr0 MaTepuana u O6bem | Kompl koMmeTeHIINH,
pa3/esioB U TeM (bopMBbI OpraHu3anuu AesITeIbHOCTU B yacax bopMUpPOBaHUIO
CTYy/ICHTOB KOTOPBIX
croco0CTByeT
AJIEMEHT IPOTPaMMBI
1 2 3 4
Pa3znen 1. AHaIu3 TaHHBIX 34
Tema 1.1. OcHOBBI ConeprkaHue yaeOHOro MaTepuasa 10 OK 01
aHaJIN3a JaHHBIX 1. OCHOBHBIE TIOHATHUS aHAJIN3A JAHHBIX. 2 OK 02
OcHoBbl pabotsl ¢ Jupyter Notebook OK 03
2. bubnuoreka NumPy. ITonesnbie OK 09
UHCTPYMEHTBHI. 2 I1IK 10.1
3. bu6nuoteka Pandas. Bo3aMo>KHOCTH U151 K 11.1
Data Science 2
B TOM unce npakTUYECKUX 3aHATHMN: 4
1. [IpakTrueckoe 3aHsATHE 2
«Mcnonb3oBanue 6ubauoreku NumPy»
2. IlpakTrueckoe 3aHsATHE 2
«Vcnonb3oBanue 6ubauoTexku Pandasy
CamocTtosTenbpHas paboTa CTYJCHTOB 3
Tema 1.2. CojeprkaHue y4eOHOro MaTepHaa 8 OK 01
[TpenobpadoTka 1. OuncTKa JAHHBIX OT BEIOPOCOB, 2 OK 02
JIAHHBIX IIPOITYCKOB U JIyOJIMKATOB, OK 03
npeoOpa3oBaHKe pa3HBIX (OPMATOB OK 09
JIAaHHBIX IIK 10.1
2. mxeHepust IpU3HAKOB 2 IK 11.1
B TOM uncie npakTU4eCKuX 3aHATUN: 4
1. Ilpaktuueckoe 3anarue «O6padboTka 2
JaHHBIX O KJIMEHTaxX OaHKay»
2. Ilpaktuueckoe 3anatue «HxeHepus 2
IPU3HAKOBY
CamocrosiTenbHas paboTa CTy/IE€HTOB -
Tema 1.3. Cozeprkanne yueOHOro MaTepuaa 8 OK 01
Hccnenosarensckuit | 1. I[ToctpoeHue rpadukoB IpH MTOMOIITH 2 OK 02
Y CTAaTUCTUYECKUH | Gubnuorek Matplotlib u Seaborn OK 03
aHAJINA3 JAHHBIX 2. AHanu3 B3aMMOCBSI3€M IPU OMOIIHN 2 OK 09
oubamoreku SciPy 1K 10.1
B ToM uncie npakTHYeCKUX 3aHITHIA: 4 NK11.1
1. [TpakTHyeckoe 3aHsATHE «AHAIHU3 2
KITUEHTOB OaHKa
2. IIpakTueckoe 3aHsATHE «AHAIU3 2
MOMYJISIPHOCTH 3aIPaBOK»
CamocTodTenabHasi paboTa CTYJEHTOB -
Tema 1.4. Cucremsr | Coxpeprkanue yueOHOro MaTepuana 4 OK 01
XPaHEHMsI TaHHBIX OK 02
1. Ananu3 nanabix Ha SQL 2 OK 03
OK 04
B ToM uncie npakTHYecKuX 3aHITHIA: 2




1. [TpakTnueckoe 3austue «IIpumenenue 2 OK 09
SQL B ananu3e maHHBIX) 11K 6.5
IK 10.1
[1K 10.2
CamocTtosTenpHas paboTa CTYJICHTOB - MK 11.1
Tema 1.5. CopepxaHnue yueOHOTo MaTepuala 4 OK 01
BcnomorarenbHEIe - OK 02
uncTpymenThi Data 1. Pabora c Bash,.VlrtualEnV, Docker. 2 OK 03
Science 2. Ynpasnenue Git-peno3utopremM 2 OK 04
B TOM uncCie NpakTUYECKUX 3aHATHMN: - OK 09
CamocTtosaTenpHas paboTa CTYJCHTOB 3 [IK 6.5
[1K 10.1
IK 10.2
MK 11.1
Pa3nen 2. OcHOBBI MAILIMHHOTO 00YYeHHS 22
Tema 2.1. Beenenue | Coxpep:xanue yueOGHOro Matepuasna 14 OK 01
B MalllMHHOC 1. OcHOBHBIEC MOHATHS MAIIIMHHOTO 2 OK 02
oOydeHue 06yueHns OK 03
2. 3amaun kIaccu(UKAIUN U PETPECCHH 2 OK 09
3. 3agaum knacrepusanuu. [louck 2 11K 10.1
aHOMasui HK 11.1
4. MeTpUKH OLICHKH Ka4eCcTBa MOJIeNIeH 2
B TOM uncie npakTU4ECKUX 3aHATHMN: 6
1. [Ipaktuueckoe 3anarue «lIporuos 2
BEPOATHOCTH yXOJa KJIIMEeHTa U3 OaHKay
2. llpaktuueckas pabora «CermeHTanus
KJINEHTOB» 2
3. IlpakTrueckas padora «Ilouck
aHOMAaJIM METOJJaMU MAIIMHHOTO 2
00yUCHHS
CamocTtosaTenbHas paboTa CTYJCHTOB -
Tema 2.3. Copneprxanue yueOHOTo MaTepuana 4 OK 01
MamunHOoe OK 02
0byuenHe s 1. Anroput™m TF-IDF u si3pik0BOE 2 OK 03
06paGoTkH TexcTop | IPCACTABICHHE word2vec. OK 04
B TOM uncie npakTHYECKUX 3aHATHMN: 2 OK 09
1. Ilpaktudeckas pabora «O6HapyxeHue 2 [IK 6.5
criaMa» IIK 10.1
IIK 10.2
K 11.1
CamocTtosaTenbpHas paboTa CTYJCHTOB -
Tema 2.4. Copepxanue yueOHOT0O MaTepuaa 4 OK 01
PexomennmarensHEIC OK 02
CHCTEMBI 1. KonnabopatusHast GpuiibTpanus, 2 OK 03
KOHTEHTHBIE PEKOMEH AN OK 04
B TOM unce npakTHYECKUX 3aHATHMN: 2 OK 09
1. Ilpaktuueckas pabora «Iloctpoenue 2 [IK 6.5
PEKOMEHIaTEIbHON CUCTEMBD) I1IK 10.1
IK 10.2

MK 11.1




CamocrosiTenpHast paboTa CTy/IEHTOB

Pa3nen 3. OcnoBbl Deep Learning 38
Tema 3.1. Coneprxkanue yueOHOro MaTepuasa 12 OK 01
Heiipornsre cetn 1. Heiiponnsie cetn, Oubmuorexa PyTorch 2 OK 02
2. Metop rpaAM€HTHOTO CIIycKa 2 OK 03
3. Perynspusanusi HEHPOHHBIX CeTeH 2 OK 09
4. bubnuoreka Keras 2 1K' 10.1
5. bubmmnoreka TensorFlow 2 [K11.1
B ToM uncie npakTHYecKuX 3aHITHIA: 2
1. [TpakTuueckoe 3austue «Iloctpoenue 2
MIPOCTON MOJIEJIM HEHPOHHOM CETU»
CamocTtosTenbHas paboTa CTYJCHTOB -
Tema 3.2. CogepxaHnue yueOHOTO MaTepHrala 6 OK 01
Kommprorepaoe 1. BBenieHue B KOMIIBIOTEPHOE 3PEHHUE, 2 OK 02
3pCHHC oubmmotexka OpenCV OK 03
2. CBEpTOUHbBIC HEUPOHHBIC CETH 2 OK 09
B TOoM unciie npakTHYEeCKUX 3aHSATHIA: 2 TIK'10.1
K 11.1
1. ITpaktuueckoe 3anstue «Co3nanue 2
HEHUPOCETH IS pacIlO3HABaHUs
1300paKCHHIN
CamocrosiTenpHas paboTa CTy/I€HTOB -
Tema 3.3. CopepxaHue yueOHOTO MaTepHualia 20 OK 01
HeiiporHsle cetn 1. YerpoicTBO 60NBIINX SI3BIKOB MOJIENIEH 2 OK 02
Jutst 06paboTKH 2. PekyppeHTHbIE HEPOHHBIE CETH U UX 2 OK 03
TEKCTOB Pa3sHOBHIHOCTH OK 09
3. O630p Tpanchopmepos, BERT, GPT, 2 11K 10.1
LLaMA IIK 11.1
B ToM 4nciie mpakTUYECKUX 3aHSATUM: 14
1. Ilpaktuueckoe 3anstue «Mopenb st 2
KJIAaCCU(UKALIUN TEKCTa»
3. [Ipaktuueckoe 3anstue «IIpoekt — 12
co3/laHue COOCTBEHHOM HEHPOHHOI ceTH ¢
TEMOM Ha BBEIOODY
CamocrosiTenbpHas paboTa CTy/I€HTOB -
Koncyabranus 4
IIpomexyTouHas aTTecTanus B popme IK3aMeHA 8

Bcero:

112




3. YcaoBus peanu3anuy TACIUATLTAHBL
3.1. Jna peanu3aluu NpOrpamMMbl JUCHUUIUIMHBI JIOJDKHBI  OBITH
NPEeIyCMOTPEHBI  CIEAYIOIIKUE CIeUaNbHbIE TOMEIeHUs: jadopaTopus
IPOTrPaMMHUPOBaHMS B 0a3 TaHHBIX
"~ obopymoBaHHe yueOHOro KabuHeTa: 25 pabounx MecT KabuHeTa, pabouee
Mecto nipenogaBaresisa (APM), mapTsl jyisi 00y4arommxcs.
TEXHUUYECKHUE CpeIACTBAa OOyudeHus: MyibTuMeauna-mpoekrop, IIK ¢
MOAKJIIOYeHUEM K ceTu HTepHeT.
obopynoBanue mnaboparopuu u pabounx wmect gadoparopuu: IIK 1o
KOJIMYECTBY yUalllUXCsl, MOAKIIOYEHUE K JIOKAJTBbHOM CEeTH, MOJIKIIOUCHNE
K cetu MHTEpHET.
Jlunien3nonHnoe IPOrPaMMHOE oOecrieueHue o011ero "
po¢eCCHOHAIBHOTO HA3HAYCHMS.

3.2. UndopmanmonHoe obecrieyeHne peaansaiun TporpaMMebl
JUis peanuzauuy mporpamMmbl  OMONIHMOTEYHBIM (POHI CTPYKTYpPHOTO
nojpa3fefieHus  JODKeH  WMETh  TeYaTHble  W/WIM  DJEKTPOHHBIC
oOpa3oBarenbHble W UWH(OPMAIMOHHBIE PECYpPChl JJIA HCIOJIb30BAHMUS B
obpazoBarenpHOM Tiporiecce. Ilpu dopmupoBanun OubIMOTEYHOTO (OHIA
BbIOMpaeTcs He MeHee OIHOTO u3Aanus u3 nepeuncieHabx B [IOOIT neyatHbIx
U3JIaHuid U (WIIM) DJIEKTPOHHBIX M3JaHUI B KayeCTBE OCHOBHOIO, MPU 3TOM
CITUCOK, MOKET OBITh IOMOJIHEH HOBBIMU H3JaHUSIMHU.
OCHOBHBIE MEYaTHBIE U DJIEKTPOHHBIC U3TAHUS:
1. Konmpamos, FO.H., AHanu3 naHHbIX U MaIllMHHOE OOydYeHHE Ha
mwiargpopme MS SQL Server : yuebnoe nocodue / FO.H. Konapamos.
— Mocksa: Pycaitnc, 2024. — 303 ¢. — ISBN 978-5-466-06473-5.
— URL: https://book.ru/book/941049
2. Kopotees, M.B., OcHoBbI MaminHHOTrO 00y4yeHust Ha Python: yueOHuk
/ M.B. KopoteeB. — MockBa: KunoPyc, 2024. — 431 c. — ISBN 978-
5-406-12673-8. — URL.: https://book.ru/book/952751
JloTOTHUTEIbHBIE UCTOUYHUKHU:
1. Joxymentanus Pandas. — [DnekTpoHHbIH pecypc]. — Pexxum nocryma:
https://pandas.pydata.org/docs/
2. Jloxymentauust NumPy. — [DnekTpoHHbIl pecypc]. — Pexxnm nocryna:
https://mumpy.org/doc/
3. Hoxymentamuss Matplotlib. — [Onextponsslii pecypc]. — Pexum
noctymna: https://matplotlib.org/stable/contents.html
4. Scikit-learn: Machine Learning in Python. — [DnexkTponHsIif pecypc].
— Pexxum noctymna: https://scikit-learn.org/
5. Keras: the Python deep learning API. — [DnexkrpoHHsIif pecypc]. —
Pexum noctyna: https://keras.io/
6. Hoxymentamusi TensorFlow. — [DnekrpoHHbI pecypc]. — Pexum
noctymna: https://www.tensorflow.org/api_docs



. Hoxymentammusi PyTorch. — [DnekrtponHsiii pecypc]. — Pexum
nocrtyma: https://pytorch.org/docs/stable/index.html

. Pacnipenenennsie mpeacTtaBieHust cioB u (ppa3z MuxonoB Tomac. —
[ DJIEKTPOHHBIM pecypc]. — Pexum JOCTyIIA:
https://papers.nips.cc/paper/5021

. Merakiaccbl U MeTanporpammupoBanue B Python. — [DnekTpoHHbIH
pecypc]. — Pexum pocryma: https://gitjournal.tech/metaklassy-
imetaprogrammirovanie-v-python/

10.bubnauorexkn mnsa riayookoro oOydeHus: Keras. — [DJIEKTpOHHBIM

pecypc]. — Pexum JOCTYyTIA:
https://habr.com/ru/company/ods/blog/325432/

11.MeToibl ONITUMHU3AIIMM HEUPOHHBIX CETEeH. — [ DIEKTPOHHBIN pecypc].

— Pexum nocryna: https://habr.com/ru/post/318970/



4, KOHTpOJ'II) M OLICHKA PC3YyJIbTAaTOB OCBOCHHA AUCIHUIIIINHBI

Kontpons u

OLICHKAa

pE3yNIbTATOB

OCBOCHMUA

JUCHUATUINHEBI

OCYILIECTBIISIETCA TPEnojaBaTeeM B MPOILECCEe MPOBEACHUS NPAKTUUECKUX
3aHSTUN, TECTUPOBAHMS, @ TAKXKE BBIMIOJHEHUS CTYJACHTaAMU WHJUBUIYATbHBIX
3a/1aHUM, TPOCKTOB, UCCIIETOBAHUM.

Pe3ynbrarhl 00ydeHHs

Kpurepuu orenku

MeTtonanl onieHKH

[lepeuens 3HaHUH,

OCBaMBaEMbIX B PAMKax

JICTIATUTHHBL:

| s3bika Python ams aHanu3sa

JAHHBIX 1 MAIIMHHOTO
o0Oy4eHus;
oubimorexku NumPy;
ouobamnoreku Pandas;
oubnmorexu Matplotlib;
CpeZbl IPOrpaMMHUPOBAHHS
Jupyter;
OCHOBHBIE KOHIETIIIHU
aHau3a JaHHBIX U
MaIIMHHOTO O0yYEHUs;
QITOPUTMOB H 33124
MaIIMHHOTO O0yYEHUS;
HEHPOHHBIX CETEM;
paboTaTh ¢ pa3TUuIHBIMHU
HCTOYHHKaMHU JaHHBIX: CSV,
XML u XLS;
MOJrOTABINBATh IaHHBIE JUIS
aHaIN3a;
BU3YaJIM3UPOBAThH
pe3yNbTaThl aHAIH3A;
BbIOMPATh ONTUMAIBHBIN
QITOPUTM JJISl aHAJIH34,
NPUMEHSTh Ha MPAKTUKE
QITOPUTMBI MAIIMHHOTO
00yuYeHHS ISl PELICHUS
AQHATUTHYECKUX 33/1a4;
CO3/1aBaTh aHAIIUTHYECKUE
MaHeH;
paboTaTh ¢ HEHPOHHBIMU
CETSIMH.

«OTIMYHOY - TEOPETUUYECKOE
coJiepKaHue Kypca OCBOEHO
MOJTHOCTHI0, 0€3 MpoOeIioB,
yMeHHsI cpOpMHUpPOBaHBI, BCE
MPEyCMOTPEHHBIE TPOTPAMMOiL
y4eOHbIe 3aJaHUS BBITIOJHEHBI,
KaueCTBO UX BBITIOJHEHUS
OLICHEHO BBICOKO.

«XOopoIuIoy» - TEOPETUIECKOoe
coJiep’KaHue Kypca OCBOCHO
MOJIHOCTHI0, 03 MPOOEIoB,
HEKOTOPBIC YMCHHSI
c(hOpMHUPOBAHBI HEIOCTATOYHO,
BCE IIPEyCMOTPECHHBIE
porpaMMoii yueOHbIe 3a1aHus
BBITIOJTHEHBI, HEKOTOPBIC BUIBI
3aJaHUH BBIIIOJHEHBI C
OIIOKaMH.

«Y IOBIETBOPUTEIILHOY -
TEOPETHYECKOE COJICPIKAHNE
Kypca OCBOCHO YaCTUYHO, HO
npoOesIbl He HOCAT
CYIIECTBEHHOI'O XapakTepa,
HEO0OXOUMBbIC YMEHHUS padOTHI C
OCBOCHHBIM MaTEPHAJIOM B
OCHOBHOM C(hOpMHUPOBaHHI,
OOJIBIIIMHCTBO
MPEyCMOTPEHHBIX MPOTPaMMOn
oOydeHus1 yueOHBIX 3a/TaHnu
BBINOJIHEHO, HEKOTOPBIC U3
BBITIOJTHEHHBIX 32/ IaHUN
COJIepKAT OLTHOKH.

«HeynoBnerBoputensHOY -
TEOPETHYECKOE COJIepKAHNE
Kypca HE OCBOCHO,
HE00XO/IMMBbIE YMEHUS HE
cOpMHUPOBAHBI, BHITIOIHECHHBIE
y4eOHbIE 3a/IaHUsI CO/IEpIKAT
rpyObIe OIIMOKH.

KOMITBIOTEPHOE
TECTUPOBAHUE
10 OT/ICITEHBIM
TeMaM
JUCIUTINHBI,
TeKyIIUH
KOHTPOJIb B
(dhopme 3anTUThI
MPAKTUYECKUX
pabor;
9K3aMeH I0
JTUCIUTLINHE.




