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1. OOmras xapakTepucTuKa padbovei mporpaMMbl TUCIIUTLIAHBI

1.1. MecTo AMCUUIUIMHBI B CTPYKType€ OCHOBHOH 00pa3oBaTenbHON

IIPOrpaMMBl

Vyeonas gucimiuinHa «OI1.14 OcHOBBI  MAaIIMHHOIO OOYYEHUI»
SBJISIETCSI BapUATHUBHOM 4acThio 0OHIENpO(EeCCHOHAIBLHOTO IMKIAa OCHOBHOM
npodeccruoHabHOM 00pa3oBaTebHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC 1o
crierranbHOCTH 09.02.07 H(pOpMaLIMOHHBIE CUCTEMBI M IPOTPaMMUPOBAHHUE.

1.2.11enb ¥ mIaHUpYEMbIE PE3YJIbTAThl OCBOCHUS TUCIMILIAHBIL:

B paMKax IporpaMmbl AUCHHUILUIMHBI CTYJACHTAMH OCBAaWMBAIOTCA YMCHUS U

3HAHUA
Ko o0mux u YmeHus 3HaHus
po¢eCcCHOHATBHBIX
KOMITETEHITHS
paboTath ¢ pa3sIUIHBIMHU SI3BIKA Python TUTST
UCTOYHUKaMH JaHHbIX: CSV, aHajusa JIAHHBIX u

OK 01 XML u XLS; MAaIIMHHOTO O0yUYEeHUs;

gﬁ gg [MOATOTABINBATE JAHHBIE IS oubmuorekn NumPy;

OK 04 aHaju3a; ouomoreku Pandas;

OK 09 BU3YaJIU3UPOBATh PE3YJIbTATHI 6ubsmorexu Matplotlib;

[IK 6.5 aHaIIN3a; Cpelibl

IIK 10.1 BBIOMPATH OIITUMAJIbHBIN NporpaMMUpPOBaHUA

K 10.2 AITOPUTM IS AHAITH32; Jupyter;

K 11.1 TIPHMEHSTh Ha TIPaKTUKE OCHOBHBIE KOHILIEIHUH
AJITOPUTMBI MAaIlIMHHOI'O aHajisa AaHHBIX u
00y4eHus TUTS peleHus MAaIIMHHOTO O0yUYEeHUs;
AHATUTUYECKUX QITOPUTMOB W 3a4ad
3ajau; MalIMHHOTO O0YYCHHUS;
CO31aBaTh AHAJINTHYECKHIE HEHPOHHBIX CETEH.
MaHEeI!;

paboTaTh ¢ HEHPOHHBIMH CETSMHU.
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2. CTpyKTypa U COJAEpKaHUE TUCLUTLIINHBI

2.1. OObeM IUCUUTIIIMHBI U BUABI Y4eOHOM paboThI

Bun yue6HOM paboThI Oomem B
yacax

O06nem 00pazoBaTeNbHON TPOTPAMMBI TUCITUTIITAHBL 107
O6beM paboThl CTyIEHTOB BO B3aMMOACHCTBHUH C TpENogaBaTeieM 92
B TOM YHCJIE!

TEOPETHYECKOE 00yUeHUe 46
MPAKTUYECKUE 3AHATHUS 46
nabopaTOpPHBIE 3aHITHS -
KOHTPOJIbHBIE pabOTHI -
KypcoBoii mpoexT (pabora)(eciiu mpeayCcMOTPEHO) -
caMoCTOsTeNIbHas paboTa 3
Koncynbranun 4
[IpomexxyTounas arrectanus B (popMe dK3aMeHa 8




2.2. TeMaTU4eCKUi IJIaH U COJIEPKaHNE JTUCITUTUTUHBI

HanmenoBanune Copepxanne yaeOHOTO MaTepuana u O0beMm | Koabl KoMITETEHIINIA,
pas3esoB U TeM (dbopMBbI OpraHu3anuu AesTeIbHOCTH B yacax (hopMHUPOBAHHUIO
CTYJICHTOB KOTOPBIX
CIOCOOCTBYET
DJIEMEHT IPOTrPaMMBI
1 2 3 4
Pa3nen 1. Havayio anaan3a TaHHBIX 26
Tema 1.1. OcHOBBI Coneprkanue yueOHOTo MaTepuasa 10 OK 01
aHaIu3a JaHHBIX 1. OCHOBHBIC KOHIICIIIIH aHAJIN32 1 OK 02
TAHHBIX. OK 03
2. OcHoBsl paboTsl ¢ Jupyter Notebook. 1 OK 09
3. bubnmnorexa NumPy. I[Tone3nsie 2 1K 10.1
WHCTPYMCHTBI. K 11T
4. bubmuoreka Pandas. Bo3moxuoctu 2
mutst Data Science.
B TOM 4ncie npakTU4eCKUX 3aHATHN: 4
1. [IpakTrueckoe 3aHsATHE 2
«Hcnonb3oBanue 6mdbanoTeku NumPy».
2. llpakTrueckoe 3aHsATHE 2
«Mcnonb3oBanue Oubanoreku Pandasy.
CamocTtosTenpHas paboTa CTYJCHTOB -
Tema 1.2. Copnepkanne yueOHOro MaTepuaa 6 OK 01
[TpenobpaboTka 1. OuucTKa JaHHBIX OT BBIOPOCOB, 2 OK 02
JAaHHBIX NPOIYCKOB U TyOJINKAaTOB OK 03
2. TlpeoGpazoBanue pasHbIX HOpPMATOB 2 OK 09
JAHHBIX [1K 10.1
MK 11.1
B TOM 4nciie npakTUYeCKUX 3aHATUI: 2
1. [IpakTueckoe 3aHsATHE «AHAINU3 2
KJIUEHTOB OaHKay.
CamocTtosTenpHas paboTa CTYJCHTOB -
Tewma 1.3. ConepxaHue y4eOHOTO MaTepHralia 10 OK 01
HccnenoBatensckuil | 1. VccnemoBaHre OCHOBHBIX CBOMCTB 2 OK 02
1 CTaTHCTHUYCCKHH JTaHHBIX, IIOUCK 3aKOHOMEPHOCTEN, OK 03
aHajn3 NaHHBIX pacrnpe/ene il 1 aHoOMaui OK 09
2. bubmuotexu SciPy u Matplotlib 2 IK 10.1
3. AHanu3 B3aUMOCBSI3€H B JaHHBIX 2 IK11.1
METOJJaMH CTaTUCTUKU
B TOM uncIie NpakTUYeCKUX 3aHSITUI: 4
1. ITpakTrueckoe 3aHATUE «AHAIHU3 2
MOIYJISIPHOCTH 3aIPaBOK».
2. IlpakTnueckoe 3aHATHE «AHAIU3 2
BOPOHOK TPOJIaX JJIsi ONITUMU3AIIAN
paboThI OT/IETIAa MAPKETHUHTAY.
CamocTosTenbHas paboTa CTYJCHTOB -
Paznen 2. OCHOBBI MAIIMHHOTO 00y4YeHU 45




6

Tema 2.1. Benenne | Comep:kanue yueOHOro Marepuaia 8 OK 01
B MAaIlIMHHOE 1. OcHOBHBIE KOHIEMIINN MAITHHHOTO 2 OK 02
06yquMe 06yquI/m OK 03
2. 3amaun kiIaccupUKaUl U PErpeccuu 2 OK 09
B TOM uncie npakTU4eCKUX 3aHATHN: 4 MK 10.1
MK 11.1
1. ITpakTueckoe 3ansaTue «Co3nanue 2
MIEPBOTO MPOEKTA C MAIIIMHHBIM
oOydeHuem»
2. [Ipaktuueckoe 3ansitue «IIpornos 2
BEPOATHOCTH yXOJa KIIMEHTa U3 OaHKay
CamocTtosTenpHas paboTa CTYJCHTOB -
Tema 2.2. Copneprxanue yueOHOTO MaTepurana 11 OK 01
Benomorarensabie 1. Pabora ¢ Bash, virutalenv, Docker. 2 OK 02
uHCTpyMeHTHI Data | 2. PaGora ¢ Git-peno3uropusmu. 2 OK 03
Science B TOM 4nciie npakTUYeCKUX 3aHATUI: 4 OK 09
1. Pabora ¢ Bash, virtualenv. 2 1_1;115 16651
2. [IpakTryeckoe 3aHsATHE «YTIpaBICHUE 2 K 10:2
Git-penozuropuem». K 11.1
CamocTtosTenpHas paboTa 00ydaronuxcsi: 3
Pa6ora ¢ Docker
Tema 2.3. Copneprxanue yueOHOTO MaTepurana 8 OK 01
Maremarnka 1. AITOPUTMBI M CTPYKTYPBI JAHHBIX: OK 02
MAINHHOTO CJIO)KHOCTH AJITOPUTMA, AITOPUTMbI Ha 1 OK 09
00yuenus rpadax, TMHAMHUYECKOE
POrpaMMHUPOBAHUE
2. Jluneiinas anreOpa: BEKTOPHI,
MaTpUILbl, PACCTOSHUS 1
3. UncneHHbIE METOIBI: TPUOIMIKEHHBIE
QITOPUTMBI, AITOPUTMBI ONTUMH3AIIH, 1
TpauEHTHBIN CITYCK
4. ANropuTMbI MAIIMHHOTO O0YYCHHS:
periaonue AepeBbs, OyCTUHT U 1
OSTTHHT, JIMHEHHBIC U MOJICIH
B TOM 4ncie npakTU4eCKUX 3aHATHN: 4
1. [Ipaktrueckoe 3ausitue «Metoj 2
npeoOpa3oBaHus JaHHBIX IS 3AIIUTHI
JUYHON MH(OPMAIMH KIIMEHTOB)
2. Ipaktuaeckoe 3ausaTue «Pa3paboTka
MOJIEJH JIIsl IpecKa3aHusi CTOUMOCTH 2
aBTOMOOWIISI C IPOOETOM
CamocrosTenbpHas padoTa CTy/I€HTOB -
Tema 2.4. Cuctemsl | Coneprxkanue ydeOHOTO MaTepuasa 4 OK 01
XpaHEHHUsI JaHHBIX OK 02
1. Ananu3 manHbeix Ha SQL ) OK 03
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B TOM unce npakTHYECKUX 3aHATHIA: 2 OK 04
OK 09
1. IlpakTHdeckoe 3aHsATHE «AHAIHN3 2 K 6.5
JaHHBIX 1py oMoy SQL» K 10.1
IIK 10.2
CamocTtosTenbHas paboTa CTYJEHTOB - HK 11T
Tema 2.5. O6yuenue | Conmepkanue yueOHOTO MaTepuaia 6 OK 01
0e3 yuurens OK 02
1. 3anmauum knactepuzanuu 2 OK 03
[Touck anomanuii OK 09
B TOM uncie npakTU4eCKUX 3aHATHN: 4 MK 10.1
K 11.1
1. [Ipaktraeckas paborta «CermeHTanus 2
KJIUEHTOB)
2. Ipaktuaeckas padora «Ilonck 2
aAHOMAJIMIl METOAaMH MaITUHHOTO
00yueHUs»
CamocrosTenbpHas padoTa CTy/IE€HTOB -
Tema 2.6. Coneprkanue yueOHOT0o MaTepuasa 8 OK 01
MammnHOe OK 02
obyueHue s Anroput™m TF-IDF u si3pikoBoe 2 OK 03
TOKCTOR npencraBieHne word2vec OK 09
B TOM 4nciie npakTUYeCKUX 3aHATUI: 6 MK 10.1
MK 11.1
1. Ilpaktuueckas pabora «O6Hapy eHue 2
TOKCHUYHBIX KOMMEHTapPHUEB)
2. Ilpaktuyeckas padora «OOHapyxKeHHE 2
cramay
3. [IpakTuueckas padota 2
«Knaccudukarys HOBOCTEH 110
KaTeropusim»
CamocTtosTenpHas paboTa CTYJCHTOB -
Pa3znen 3. OcnoBbl Deep Learning 24
Tema 3.1. Coneprkanue yueOHOTo MaTepuaa 24 OK 01
KomnerorepHoe OK 02
3peHHe 1. HeliponHsble cetn 2 OK 03
2. MeToz rpajMeHTHOrO CITyCKa 2 OK 09
3. Perynsipu3zanusi HEMpOHHBIX CETEH 2 IIK 10.1
4. CBEpTOYHBIE HEHPOHHBIE CETH 2 K 11.1
5. bubnmnoreka Keras 2
6.bubnuoreka TensorFlow 2
B TOM 4ncie npakTU4eCKUX 3aHATHN: 12
1. Ilpaktuueckoe 3anstue «Iloctpoenue 6

MOJEJI HEUPOHHOU CETH»




2. IlpakTnueckoe 3anaTue «ONTUMHU3ALNS 6

HEUPOHHOU CETH»

CamocTtosTenbHas paboTa CTYJEHTOB -
Kouncyabranus 4
IIpomeskyTouHnas arrectauus B opme IK3aMeHa 8

Bcero:

107




3. YcnoBus peanu3aiiy JUCIUATITHHBI
3.1. Jng peanuzanmud TpOTpaMMBbl JAHCIUIUIMHBI JOJDKHBI  OBITH
NPEeIyCMOTPEHBI  CIEAYIOIINe CIeNUalbHbIE TIOMEIIeHus: Jaboparopus
IpOrpaMMHUPOBaHUS U 0a3 TaHHBIX
— o0opyaoBanue yueOHOTo KabnHeTa: 25 pabounx Mect kabuHeTta, pabodee
MecTo npenoaaBatess (APM), mapTel 151 00yJarouxcs.
— TEXHMYECKHE CpelCcTBa oOydeHus: MylnbTuMeana-mpoekrop, I[IK ¢
NOJIKITF0OYEHNEM K ceTn IHTepHeT.
— o0OopynoBanue ynabopatopur M pabouyux mecT yabopatopun: IIK mo
KOJIMYECTBY yUaIIUXCsl, MOAKITIOUYCHNE K JIOKAIBHON CeTH, MOAKIIOUCHUE
K ceTu IHTEepHET.
— JluniensnonHnoe IpOrpaMMHOE oOecrnieyeHue o011ero u
po(eCCUOHATBHOTO Ha3HAYCHHSI.

3.2. UndopmanmonHoe obecriedeHre peam3ainy IporpaMMel
s peanuzandy  TpoTpaMMbl  OMOIMOTEYHBIH (QOHI CTPYKTYPHOTO
nojpas3felieHuss  JODKeH  WMETh  TeYaTHble  W/WIM  DJICKTPOHHBIC
oOpa3oBaTelbHbie W WH(OPMAIIMOHHBIC PECYPChl JIsI HWCIOJIb30BaHUS B
obpazoBarenbHOM Tporiecce. Ilpu dopmupoBanun OubIMOTEYHOTO (OHIA
BBIOHpaeTCsl He MeHee OHOTO u3aaHus u3 nepeurcieHHbx B [IOOIT newatHbIX
U3MaHuil ¥ (WIM) SIEKTPOHHBIX U3JIaHUH B Ka4eCTBE OCHOBHOTO, MPHU ITOM
CIIMCOK, MOXKET OBITh JIOTIOJTHEH HOBBIMHU M3IaHHSIMH.
OCHOBHBIC TTEYATHBIE U SJIEKTPOHHBIC W3TAHMUS:
1. Konnmpamos, FO.H., AHaim3 naHHBIX W MalIMHHOE OOyYeHHE Ha
mwiatdopme MS SQL Server : yue6Hoe nocooue / FO.H. Konaparos.
— Mocksa: Pycaitnc, 2024. — 303 c. — ISBN 978-5-466-06473-5.
— URL: https://book.ru/book/941049
2. Kopotees, M.B., OcHoBbl MmaimaHoro o0ydenust Ha Python: yueOHuk
/ M.B. KopoteeB. — Mocksa: KunoPyc, 2024. — 431 c. — ISBN 978-
5-406-12673-8. — URL.: https://book.ru/book/952751

JlonoaHUTENbHbIE UCTOYHUKHU:
1. Pacnpenenennsie mpeacrtaBieHusi cioB U ¢pa3 MuxosoB Tomac. —

[DneKTpOHHBII pecypc]. — Pexxum JOoCTyMna:
https://papers.nips.cc/paper/5021
2. Draw.io — [OnektpoHHslii pecypc]. — Pexum  mgocryma:

https://startpack.ru/application/draw-10663
3. Huctpykmusa no pabore ¢ TensorFlow Object Detection API. —

[DJIEKTPOHHBII pecypc]. — Pexum JOCTyMa:
https://habr.com/company/nixsolutions/blog

4. MHOTONOTOYHOCTh HaA TmpuMmepax — Moxayab threading. -
[OnexkTpoHHBIN pecypc]. — Pexum noctyna: https://python-

scripts.com/threading
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. Meraknaccel 1 MetanporpammupoBanue B Python. — [DnexTpoHHbIi
pecypc]. — Pexum pmocryma: https:/gitjournal.tech/metaklassy-
imetaprogrammirovanie-v-python/

. Keras: the Python deep learning API. — [DnekTponHsIil pecypc]. —
Pexxum nocrtyna: https://keras.io/

. bubnmorexkn mns raybokoro oOydenus: Keras. — [DneKkTpoHHBII
pecypc]. — Pexxum JOCTYyTA!
https://habr.com/ru/company/ods/blog/325432/

. MeTroapl onTUMHU3alUM HEUPOHHBIX CETEU. — [ DMEKTPOHHBIN pecypc].
— Pexxum nocrtymna: https://habr.com/ru/post/318970/
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4, KOHTpOHB M OIICHKA PC3YyJIbTATOB OCBOCHHA JUCIUIIIINHBI

Kontpons u

OLCHKAa

pE3yabTaTOB

OCBOCHUA

JTACIATUINHEBI

OCYUIECTBJISIETCS] MPENOAABATENIEM B MPOLECCE IMPOBEACHUSA MPAKTUYECKUX
3aHATHMI, TECTUPOBAHUS, @ TAKXKE BBINOJHEHUS CTYJICHTAMH WHIWBUILYaJIbHBIX
3aJIaHUN, IPOEKTOB, UCCIICIOBAHUN.

Pe3ynbTarhl 00y4eHus

Kputepuu onenku

MeToan!I OLIEHKHU

[Iepeuens 3HaHUM,
OCBaMBaEeMbIX B paMKax
JTUCTIUTLTAHBL:

— s3bika Python s ananuza
JAHHBIX ¥ MAITUHHOTO
oOyJeHus;

— Oubmmorekn NumPy;

— o6ubmunorexu Pandas;

— Oubmmorexku Matplotlib;

—  Cpelbl MPOrpPaMMHUPOBAHHUS
Jupyter;

— OCHOBHBIEC KOHIICTIIIUU
aHaJIM3a JaHHBIX U
MaITUHHOTO 00YyUYCHUS;

— QJITOPUTMOB U 3a/1a4
MaITUHHOTO 00YyUYCHUS;

— HEHUPOHHBIX CETEH;

— paboTath C pa3IMYHBIMU
HCTOYHHKAaMHU maHHBIX: CSV,
XML u XLS;

— TOJATrOTaBIMBAaTh JIaHHBIC IS
aHaln3a;

— BHU3YaJIM3UpPOBATH
pE3yNIbTAThI AaHATIN3A;

— BBIOUpATh ONTUMAIIBHBIN
AJIITOPUTM JIJIsl aHAJIN34;

— TPUMEHSATH HA IPAKTHKE
aJITOPUTMBI MAILIMHHOTO
oOydJeHUs )11 peIeHus
aHAJIMTUYECKUX 3a]1aY;
CO3/1aBaTh aHAIUTUYECKUE
MaHEeIH;

— paboTtarb ¢ HEUPOHHBIMHU
CEeTSIMH.

«OTIMYHOY» - TEOPETUUECKOE
coJiep)kaHue Kypca OCBOCHO
MOJTHOCTBIO, 03 MPOOEIoB,
yMeHus chopMUpOBaHBI, BCE
IIPEAYyCMOTPEHHBIE IPOTPaMMOM
yueOHbI€ 3aJJaHUS BHIIIOJHEHBI,
KayeCTBO WX BBITTOJIHEHUS
OLICHEHO BBICOKO.

«XO0pOoII0» - TEOPETUUECKOE
cojiepaHue Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MPOoOeIoB,
HEKOTOPBIC YMCHHUS
c(hopMHUPOBaHBI HEJJOCTATOYHO,
BCE MPEyCMOTPEHHBIC
porpamMMoi yueOHbIe 3aJaHus
BBITIOJTHCHBI, HCKOTOPBIC BUABI
3aJaHU{ BELIIOJHEHEI C
OIIMOKAMH.

«Y IOBIIETBOPUTEIILHO) -
TEOPETUUECKOE COJIepKaHNe
Kypca OCBOGHO YaCTUYHO, HO
poOesIbl HE HOCST
CYIIECTBEHHOTO XapaKTepa,
HE0OXOAMMBIC YMEHHUS pabOTHI C
OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIIMHCTBO
MPEyCMOTPEHHBIX TPOTPaMMOit
o0y4eHusl yaeOHBIX 3aJaHHi
BBITIOJTHEHO, HEKOTOPbIE U3
BBITIOJTHCHHBIX 3a/IaHUN
coJiepXKaT OITUOKH.

«HeynoBneTBopuTensHOY -
TEOPETUYECKOE COIepIKaHNE
Kypca He OCBOCHO,
HE0O0XOIMMbIE YMEHHS HE
c(OpMHUPOBAHBI, BHIIIOTHEHHbIE
yueOHbIe 3aJJaHHsI COJlepKaT
rpyObIe ONIMOKH.

KOMITBIOTEPHOE
TECTUPOBaHUE
M0 OTAETHHBIM
TeMaM
JUCITUTIIAHBI,
TEKYILUN
KOHTPOJIb B
dbopme 3aITUThI
MPAKTUYECKUX
pabor;
9K3aMeH I10
TUCITUTLIAHE.




