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1. IINTAHUPYEMBIE PE3YJIBTATbBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJII0), COOTHECEHHBIE C INIAHUPYEMbBIMH PE3YJbTATAMH
OCBOEHMS OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Hacrosimas pabovas mporpaMma AMCHUIUIMHBI yCTAaHABIMBACT TPEOOBAHUS K 3HAHUAM U
YMEHHMSIM CTY/ICHTA, a TAK)KE ONpeAeNseT COAEPKAHUE U BUIbI YU€OHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBHH C:

» CaMOCTOSTEILHO yCTaHABIMBaeMbIM oOpa3oBatenbHbIM cTanaapTom (CYOC 3++) mo
HaIlpaBJICHUIO MOArOTOBKU (ypoBeHb OakanaBpuata): 09.03.02 «MHopmManmoHHble CUCTEMBI U
TEXHOJIOTHI;

* OcHOBHOI mpodeccuoHaNbHOW 00pa30BaTENFHON NPOrPaMMOM IO HAIPABJICHUIO
noarotoBku 09.03.02 «MHpOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHI;

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 09.03.02
«MHpOpMaLIIOHHBIE CUCTEMBI U TEXHOJIOTUN.

I[Ipy  oCBOEGHMM  JAMCHUIUIMHBI  IUTAaHUpyeTCs  (opMuUpOBaHME  KOMIETEHLUH,
MPETYCMOTPEHHBIX OCHOBHOH NpodeccnoHanbHOM oOpazoBarenbHor mporpammont (OITOIT) na
ocaoBe CYOC 3++ mo nampasienuto noarotoBku 09.03.02 «MupopManmoHHbIE CUCTEMBI H
TEXHOJIOTHN (YpOBEHb OaKaiaBpuara)

Inpp xoMneTeHUH, KO
HANPABJICHUS
DopMyJIMPOBKA KOMIIETEHIIUH
NMOAr0OTOBKH/CIIENHAJTbHOCTH
no CYOC 3++
Oo6menpogeccnoHalbHbIe KOMIIETEHIIMN COOCTBEHHbIE
Crioco0OeH MpUMEHSTh MAaTeMAaTUYECKUE MOJIEITH, METOIbI U
OIKC-8 CpEeJCTBA MPOEKTUPOBAHUS NH(DOPMALIMOHHBIX U
(09.03.02) ABTOMATU3UPOBAHHBIX CUCTEM, B TOM YHUCJIE HA OCHOBE
COBPEMEHHBIX METOJ0B UCKYCCTBEHHOI'O MHTEJUIEKTA U
dbopmanpHON 00pabOTKM 3HAHUN

st ocBoenust komnereHuuid, Bxonamux B OIIOII, mpemycMoTpeHsl crenyromiue
WHIUKATOPBI TOCTHKCHHS KOMIIeTeHIIn (Tadsmia 1).



Tabauna 1. UHukaTopsl JOCTHKEHUS! KOMITETEHLIUN

1 2 3
IIn¢pp xoMneTeHUH, KO NHaukaTopsl JOCTHKEHUA KOMIIETEHIIUT ®opMBbI M MeTOABI 00YUYeHHS1, CIIOCOOCTBYIOIHE
HalNpaBJICHUSA (popMHPOBAHUIO U PA3BUTHIO KOMIIETCHIIUH

NMOAr0TOBKH/CNIEeNHAJTbHOCTH MO
CYOC 3++, hpopmyiupoBKa

OIIKC-8

(09.03.02)

CrniocobeH npuMeHsTh
MaTeMaTHYECKHUE MOJICITH, METOIBI
Y CPEICTBA MPOSKTHPOBAHHS
WH(POPMAITMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM, B
TOM YHCJIE Ha OCHOBE
COBPEMEHHBIX METOO0B
MCKYCCTBEHHOTO MHTEJICKTA U
dhopmManpHO 00pabOTKM 3HAHUI

3HATbH

- MaTeMaTUYEeCKUE MOJICITH, METO/IbI U CPEJCTBA
NPOCKTUPOBAHUS UHPOPMAITUOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM

YMETbH

- IPUMEHSATh MaTEMaTHYECKHE MOJICITH, METOIbI 1
Cpe/CTBa MPOCKTUPOBAHUS, B TOM YHCJIC HA OCHOBE
COBPEMEHHBIX METOJIOB HCKYCCTBEHHOTO HHTEIICKTA U
dbopmanbpHON 00pabOTKH 3HAHUI

®opMbI 00yUeHHS:

OpoHTaNbHAS U TPYIIOBasi GOPMBI.

Metoab! 00yueHust:

CrnoBecHbrit meTon o0ydeHus (JIexiun)
Haomronenue u UcciieqoBaTesCKuii METOT
(JTabopatopHbIe pabOTHI)

Meton npobiemHoro ooyuenus (CamocTosTebHas
pabora)

AKTHBHbIE 1 HHTEPAKTHUBHbIE METOAbI 00yUeHHS:
oOcyXJIeHIE MPAKTUYECKUX MPUMEPOB Ha JIEKLIUIX




2. MECTO UCIUMIUVIMHBI B  CTPYKTYPE OBPA3OBATEJIbHOI
ITPOI'PAMMBI

Hucrunmuaa BxomuT B biok Bl «Jluctumamael  (Momysn)» 00pa3oBaTEIbHOU
nporpamMMbl  OakanaBpuata mo HamnpasieHuto 09.03.02 «MHpopManMOHHBIE CHCTEMBI U
TEXHOJIOTHM.

W3ydyeHne AMCLMIIIMHBI MPEANOJaraeT IpeABapUTEIbHOE OCBOCHHME CIIEAYIOIINX
JUCIUIUIMH y4eOHOTro TUIaHa:

— AJTOpPUTMBI U CTPYKTYPHI TAHHBIX

— AHanuTH4ecKasi TeOMETpUs

— BrbruncnurenbHas MaTeMaTHKa

— MHWudopmaruka

— MaremaTnyeckuii aHaJIN3

— Mertoapl onTUMH3AINU

OcBoenune y4eOHON TUCIUIUIMHBI CBS3aHO ¢ (JOPMUPOBAHWEM KOMIIETCHIIUN C y4E€TOM
matpuilsl komrereHuuid OIIOIl nans HampaBieHHs MOATOTOBKM (YpOBEHb OakajaBpuaTa):
09.03.02 «MHpOpMaITMOHHBIE CUCTEMBI U TEXHOJIOTHI.



3. OBBbEM JUCIUIIJIMHbI

OO0muit 00BeM TUCITUTUIMHBI COCTABIISET 5 3a4ETHBIX SUHHUI] (3.€.), KOTOPBIE COCTOSIT U3
180 akamemuueckmx dacoB (ak.4.) wiak 135 acTpoHOMHYeckMX dYacoB. B Tom uwmcre:
1 cemectp — 5 3.e. (180 ax.u.).

Tabauna 2. O0bEM AUCIUTUIMHBI 110 BUJaM y4eOHBIX 3aHATHH (B aK.4.)

O0Bem o cemecTpam, aK. 4.
N Konn4yecTBo ceMecTpOB 0CBOCHUS
Buabl yueOHo# padoThbl
Bcero AMCIUILIMHbBI

1
O0BeEM OUCIUIUINHEI 180 180
AynutopHasi padora* 51 51
Jlexrum (JI) 34 34
Jlabopartopusie pabots (JIP) 17 17
CamocrositesbHas padora (CP) 129 129
Hpopa?on(a y4eOHOTro Marepuasia 495 495
JEKINH
IToaroroBka K J1ab0paTopHBIM paboTam 12 12
IToaroroBka K 3K3amMeHy 30 30
[ToaroroBka K py0eKHOMY KOHTPOJTIO 6 6
Jlpyrue BUJbI CAMOCTOSITENIbHOM paboTel | 76.75 76.75
Buja npoMeKyTOYHOM aTTecTAlNU IK3aMeH

*B TOM YHCIIe, B (hOpME MPAKTUIECKON TOTOTOBKH



4. COAEPXAHUE JUCHUIJIMAHBI, CTPYKTYPUPOBAHHOE IO MOAYJISIM YYEBHOM JUCHUILINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMMNYECKHUX YACOB 1 BUJOB YYEBHbIX

3AHATUHA
Taoauna 3. Coaepxanne TUCHUTUINHBI
Buaebl 3ansTHii*, aK.4. HIndp xomnereHumi, Texkyuiuii KOHTPOJIb
. 3aKpeIlIeHHbIX 32 Baaasl
Ne i/m HanmenoBanne MmoxyJist I C P CP Moty 1em (Ko 1o Cpok KonTpoabnbie (wmn/
CYOC 3++) (Henens) MepPONPUATHS Makc)
1 cemecTtp
PyGesxHbIi KOHTPOIB | 9/15
1 T§XHgnomn Pa3BelOYHOr0 aHAIN3a U 2 0 12 64 | omKc-g 1
00pabOTKH aHHBIX JlaGopaTopHsie paboTHI 12 /20
HUTOI'O: 21/35
PyGesxHbIit KOHTPOIIb 2 9/15
) TeXHOJ‘I?FI/II/I ncnonm%gnm U OLICHKH! 12 0 5 35 | OmKC-s 17
MOJIENICH MAIIIMHHOTO O0YHCHHS JlabopaTopHbie pabOThI 12/20
HUTOI'O: 21/35
3 Ox3aMeH - - - 30 | OIIKC-8 - IK3aMeH 18/30
HUTOI'O 3a cemecTp 34 0 17 129 | - - - 60/100

*B TOM YHCIIe, B (hOpME MPAKTUIECKON OATOTOBKH




Conep:kanue IMCHUILVIMHBI, CTPYKTYPHMPOBAHHOE 0 TeMaM (MOLYJIsIM)

Ne,
. HaumenoBanue MoayJisl, COJEPKaAHUE Yacel
1 TexH0JI0rMu pa3BeI0YHOr0 AHAJIU3a H 00PaA0OTKH JTAHHBIX
Jlekuun 22
11 Beonnas nekmus. llenmm w 3amaum kypca. Copepkanue kypca. O0630p )
' CYIIECTBYIOIIMX UCTOYHUKOB 110 aHATHM3Y JAHHBIX U MATUHHOMY 00Yy4EHUIO
[TonsiTne Habopa maHHbIX (maracera). Mcnonb3oBanue 6ubimotek Pandas
1.2 | Polars gns oOpaGotku HabopoB pgaHHbIX. CoeAMHEHUE [aHHBIX, 4
rPYNNUPOBKA JaHHBIX, IPYTHE ONEepaIlluy C TaHHBIMU
PasBenounslii aHanu3 JgaHHBIX. KoOppensUMOHHBIN aHaNU3 JaHHbIX.
O6paboTka TPOIMYCKOB B JaHHBIX. MacmraOupoBaHWE JAaHHBIX W €0
1.3 | BIusHHE HA KA4eCTBO MOJEJeH MaImMHHOTO 0OydeHus. OCHOBBI TEOPHUH 6
HIKanupoBaHus. lI3BrnedyeHne mNPU3HAKOB [UIsl YHUCIOBBIX, TEKCTOBBIX,
rpadUueCKUX NaHHBIX, TAThl U BPEMEHH
1.4 | Busyanu3zanus JaHHBIX ¢ momMouibio Oubaunorexk Matplotlib u Seaborn 2
bubmuoreka NumPy wu Bektopusamms BbeuucieHuid B Python.
1.5 | Ucnonb30BaHue TEXHOJIOTUU pA3pEeKEHHBIX MaTpHll Juid paboOThl € 2
O0oJLIITMMU HA0OpaMH JTAHHBIX
OcHoOBHBIE 33/1a4¥ MAITUHHOTO O0yUYeHUs: 00y4eHHE C yuuTeaeM, o0ydeHne
0e3 yuurensi, 00y4eHHE C MOAKPEIICHUEM, IPyTrrue BUIbI O0ydeHus. 3aaaun
1.6 kiaccuukanuu u perpeccud. [lonarue oOy4aromeil ¥ TECTOBON BHIOOPKH. 6
) Merton 6mmkaiimux coceneit. OneHkKa KauecTBa Mojieliel KiacCuuKaum 1
perpeccuu. MeTpuKku KadecTBa W MX BBIOOp Juid oLleHKH Mozeneit. Kpocc-
BaJIMIallKs U TOJ00p rUneprnapamMmeTpoB
JlabopaTopHblie padoThl 12
P11 JlaGopaTtopHnas pabora Nel. Pazpenounsrii ananu3 gaHHbIX. MccnenoBanue u 3
BU3YaJIU3aIsl TAHHBIX
JIP1.2 | Jlaboparopnas pabota No2. M3ydenne Oubanorex oOpabOTKH JaHHBIX 3
P13 JlaGopatopHas pabota Ne3. O6paboTka NIpOIMYCKOB B IaHHBIX, KOAUPOBAHHE 3
KaTeropraJibHbIX MPU3HAKOB, MacIITAOUPOBAHHUE JAHHBIX
JlaGopaTtopHnas pa6ota Ne4. [TonroroBka oOydJaromieit 1 TECTOBOM BBIOOPKH,
JIP1.4 | xpocc-Banmupanuss M MOAOOp THUIEpHapaMeTpoB Ha TMpUMEpe MeToja 3
OJMKaNINNUX cocenei
CamocrosiTesbHasi padoTa 64
CP1.1 | IloaroToBka Kk pyoesxxHOMY KOHTpOJt0 Nol 3
CP1.2 | TIpopabGoTka yueOHOTO MaTepuaa JeKIun 2.75
CP1.3 | [loaroroBka K 1a00paToOpHBIM paboTaM 8
CP1.4 | Ipyrue BuIbI CAMOCTOSATENBHOM pabOThI 50.25
) TexHOI0rMH UCNOJIb30BAHNS U OLEHKH MO/iesieil MAIIMHHOTO
00yuyeHust
Jlexknun 12
OCHOBHBIE MOJIETM MALTUHHOTO 00YyUYCHHUSL, IPeIHA3HAYECHHBIC [T PEIICHUS
3a1a4 KiaccUPUKalMu U perpeccuu. MeTonbl Ha OCHOBE TPaJUEHTHOIO
2.1 |cnycka c peryindpuzauueid. JIMHeWHas W JIOTUCTHYECKAs pErpeccusl. 2

Hcnonp3zoBanne Oubmmotrexku scikit-learn s mOCTpoeHUsT Mojenei
MaIIMHHOTO O0y4YeHHUs




Meton omnopHbeix BekTopoB (SVM). OcuoBel Metona. Ilepexom B

2.2 | IpOCTPAHCTBA BBICIIUX NOPAAKOB. [[puMeHeHne MeToaa OIOPHBIX BEKTOPOB 2
JUISL peUICHHUs 3a7a4 KJIACCU(HUKAIIMU U PErPecCuu
23 HepeBbsi pemenuii. OcHOBbl MeTona. OlleHKa BaXXKHOCTH NPU3HAKOB. )
' [TpumeHeHne MeToAa ISl PEIICHHUs 330a4M KJIACCH(PHUKALUU U PErPecCuu
AHcamOnu Mojeneil MamuHHOTO OOydeHws. barruHr u cimydaliHBIN Jiec.
24 I'papuenTHbiii OyctuHr. OCHOBHBIE MPHUHLUIBI MOCTPOCHHUS HEHPOHHBIX 4
' cereil. MeTtoa rpynmoBoro ydera aprymeHToB. [IprmeHeHre MeToaoB st
pelieHus 3a/1a4 KJacCu(UKauU U Perpeccuu
25 OcHoBHbBIE METOJIBI 00yUYeHHs 0e3 YUUTeNs: KJacTepu3alus U MOHUKEHHE )
pa3MepHOCTH
JlaGopaTopHble padoThl 5
JIP2.1 | JJaboparopHas pabota Ne5. Jluneiinbie Mmogenu, SVM U niepeBbs petieHui 2
JIP2.2 | JlaboparopHas pabota Ne6. AHcamOan Moieneld MallmHHOTO O0y4YeHHUs 3
CamocTosiTesibHasi padboTa 35
CP2.1 | IloaroroBka K pyOexHOMY KOHTpOJIIO Ne2 3
CP2.2 | IIpopaboTka yueOHOTO MaTepHraia JEeKIHi 1.5
CP2.3 | TloaroroBka K JJabOpaTOpHBIM paboTam 4
CP2.4 | llpyrue BUABI CAMOCTOSITEIHHON pabOTHI 26.5
3 IK3aMeH 30
CP3.1 | IToaroroBka K 3K3aMeHy 30
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5.

YUEBHO-METOJIWYECKOE OBECIIEYEHHE CAMOCTOSATEJbLHOM
PABOTHI CTYJIEHTOB

CamocrosiTenpHas paboTa CTYASHTOB IO JAUCIHUIUIMHE 00ECTICUMBACTCS CIICIYIONIUMHU y4eOHO-
METOAMYECKUMU MaTEepUaIaMHU:

l.
2.

Pabouas nporpamMMa IuCIUILIUHBIL.

[lepeyenp y4ueOHON nMUTEpaTypBl U JOMOJHUTEIBHBIX MAaTEPUAIOB, HEOOXOIUMBIX JUIS
OCBOCHMS AUCIUIUIMHBI [Pazaen 7 Pabouelt mporpaMmbl TUCITATITAHBI .

[lepeuens pecypcoB cetu HTEpHET, pEKOMEHTyEeMBbIX JUIsl CAMOCTOSATENIbHOM pabOThI IPH
OCBOCHHMH JAUCIUIUTMHBI [Paznen 8 Pabodveit mporpaMMbl AUCITUTUTHHBI].

Metoauueckue yKka3aHus Ui CTyJE€HTOB [0 OCBOCHHUIO TUCHMILUIMHEI [Paznen 9 Paboueit
IIPOrPaMMBbI TUCLUIUIHHBI .

[lepeyenb MHPOPMALMOHHBIX TEXHOJIOTUH, UCHIOIB3YEMBIX MPH W3YUYECHUH AMCLUUILUINHBL,
BKJII0Yas IEpEeYeHb IPOrpaMMHOI0 o0ecrieueH sl, ”HYOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
u npoeccuonanbHbIx 6a3 ganHbIx [Paznen 10 PaGoueil mporpaMmbl AUCIUTUIMHBL .

CTyleHThI MONYYal0T JTOCTYN K YKa3aHHBIM MaTepualiaM HavyMHAas C TIEPBOTO 3aHATHSA IO
mucuuiuimae, B coorseTcTBuu ¢ OITOIT.

11



6. ®OHJ OIEHOYHBIX CPEJCTB JJsI TPOBEJAEHMSI TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOIN ATTECTALIIMA CTYAEHTOB MO
TV CHATIIAHE

@®onn  onenounbix cpeacts (POC) nansg mpoBeleHUS TEKYHIEro KOHTPOJIS H
IPOMEKYTOUHOW aTTeCTAalMM OOydYaloUMXCs 10 JUCLUIUIMHE Oa3upyeTcss Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaroB UX (OPMHUPOBAHUS B MPOLECCE OCBOCHHS 00pa30BaTEIbHOM
nporpammbel. @OC obecneynBaeT OOBEKTUBHBIH KOHTPOJIb JOCTHIKEHUS BCEX PE3yJbTaTOB
00y4YeHHMsI, 3aIUTAHUPOBAHHBIX ISl AUCIUTITNHBIL.

®OC Bxitouaer B ceosi:

— IepeueHb KOMIIETEHLUH C yKa3aHHUEM JTalnoB UX (OPMUPOBAHMS B IPOLECCE OCBOCHMS
00pa30BaTeNIbHONM IPOrpaMMBl;

— OIHMCaHWe I0KAa3aTelei U KPUTEPHUEB OLICHMWBAHUSA KOMIIETCHIMI Ha Pa3jIM4YHBIX dTamax ux
(dopMHpOBaHUsI, ONUCAHNE IIIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIC 3a/IaHUs WIM MHBIE MaTepHalibl, HEOOXOIUMBIE Uil OLEHKH 3HAHUH,
YMEHUH, HaBbIKOB U (WJIM) OIBITA AEATEIBHOCTH, XapaKTepU3yIOIue 3Tanbl (OPMUPOBAHUS
KOMIIETEHIINI B IPOIIECCE OCBOECHUS 00pa30BaTeIbHOM MPOTrPaMMBL;

— METOOUYECKHE MaTepuaibl, ONPEIEIAIOIINE NPOLEAYypbl OLICHUBAHWS 3HAHWUW, YMEHH,
HaBbIKOB M (MJIM) OIBITA JESATEIbHOCTH, XapaKTEPU3YIOIUX 3Talbl (OPMHUPOBAHUSA
KOMIIETCHIIUH.

KoHTpoib 0CBOEHUS NUCHUIUIMHBI MPOU3BOAUTCA B COOTBETCTBUH C IlosoxeHneM o
TEKYILIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOU arrectanuu odyuatoumxcs B MI'TY um.
H.D. baymana.
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7. TEPEYEHb YYEBHOW JIUTEPATYPbBI M  JOIOJHMUTEJBHBIX
MATEPUAJIOB, HEOBXO/JUMBbIX JJIS1 OCBOEHUSA JUCIUITIJIMHBI

Jluteparypa

1. bynnakoBa T. M. HccnemoBaHue CIOXKHBIX CHCTEM M MPOILECCOB: ydeO. mocobue /
bynnakosa T. U.; MI'TY um. H. O. baymana. - M. : U3a-so MI'TY um. H. O. baymana, 2017. -
162 c.: un. - bubnuorp.: c. 158-161. - ISBN 978-5-7038-4511-0.

2. [InatonoB, A.B. MamuHHoe o0OyueHue: y4yeOHoe TocoOue Il BY30B/
A. B. IlnatonoB. — 2-e u3n. — Mocksa : U3garensctBo FOpaiit, 2025. — 89 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-20732-3.

3. Bonoroga, JI. C. CucteMsl MOAIEP KU MPUHATHUS PELICHUH ;| yIeOHUK U MPAKTHKYM IS
By30B/ JI. C. bonotoBa. — Mocksa : MszmarensctBo [Opaiit, 2025.— 530 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-20422-3.

JIONOJTHUTEIbHBIE MAaTePUAIIBI
4. beccmeptnspiit, 1. A. Cuctembl UCKYCCTBEHHOTO MHTEIJIEKTA : ydeOHOE IMocoOme Jis
By3oB/ U. A. beccmeptHblif. — 3-e u3n., ucnp. u gon. — Mocksa : MU3garensctBo Opaiit,
2024. — 164 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-18416-7.
5. Amnppeit bypkoB. MamunaHoe o0ydenue 6e3 numiHuX cinoB / Auapeil bypkos. - CaHKT-
[TetepOypr : [Murtep, 2020. - 192 c. - ISBN 978-5-4461-1560-0.
6. I'puropreB Anekceil. MammaHOoe oOyueHue. IlopTdonmo peanbHBIX NTPOEKTOB. . /
['puropseB Anekceit. - Cankt-IlerepOypr : [Tutep, 2023. - 496 c. - ISBN 978-5-4461-1978-3.
7. Mbpou, K. I1. BepostHocTHOE MamuHHOe 00yuenue. Beenenne / K. I1. Mapdu ; nepeBon
¢ anrnuiickoro A. A. Cnunknna. — Mocksa : JIMK Ilpecc, 2022. — 940 c. — ISBN 978-5-
93700-119-1.
8. [apaen, b. KpynmnomacmrabHoe mammaHOEe oOydeHue BMecTte ¢ Python : ydeGnoe
nocobue / b. lllapnen, JI. Maccapon, A. BockeTtu ; nepeBon ¢ anrnuiickoro A. B. JlorynoBa. —
Mockaa : JIMK IIpecc, 2018. — 358 ¢. — ISBN 978-5-97060-506-6.
9. bpunk Xenpuk, Puuapnc Jxozed, Peepond Mapk. MammnHoe oOyuenue. / Bpunk
Xenpuk, Puaapac [Ixozed, Desepond Mapk. - Cankr-IlerepOypr : [Tutep, 2018. - 336 c. - ISBN
978-5-496-02989-6.
10. [Tnac JIx. Bannep. Python niist ciiokHBIX 3a1a4: HayKa O TaHHBIX U MAIIMHHOE 00YyYCHUE.
/ Tnac k. Baugep. - Cankr-IletepOypr : [Tutep, 2021. - 576 c. - ISBN 978-5-4461-0914-2.
11.  banaxeBuu K., Maccapon JI. Kuura Kaggle. MamuaHnoe oOydyeHre U aHajau3 JTaHHBIX /
[lep. c anrn. / banaxesuy K., Maccapon JI. - Cankr-IlerepOypr : BXB-IletepOypr, 2024. - 448 c.
- ISBN 978-5-9775-1903-8.

12.  Macuc C. UnTepnperupyemoe mammaHoe o0ydenue Ha Python: Ilep. ¢ anri. / Macuc C.
- Cankr-IletepOypr : BXB-IletepOypr, 2023. - 640 c. - ISBN 978-5-9775-1735-5.
13.  Pamxka, C. Python u mammnaHOe 00y4eHue: KpaifHe HeoOX0AUMOe TOCOOHe 10 HOBEHIIeH

IpecKa3aTeIbHON aHAINTHUKE, 00s3aTeNibHOE Ul OoJiee TiTyOOKOro MOHMMAHUS METOJOJIOTHH
MalmHHOTrO 00yueHus : pykooactso / C. Pamka ; nepeBoa ¢ anrimiickoro A. B. Jlorynosa. —
Mocksa : JIMK IIpecc, 2017. — 418 ¢. — ISBN 978-5-97060-409-0.
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10.
. DNEeKTpPOHHO-OMOIMOTeUHasT cUCTeMa «YHHUBEpCUTETCKas OMONIMOTEeKa  OHJIAMH»

11

12.
13.
14.

15.

16.
17.
18.

. Hanmonanwsnas Dnextponnas budmmorexka (HOB) https://rusneb.ru/.
20.

19

IHEPEYEHb PECYPCOB CETHU HMHTEPHET, PEKOMEHIYEMBIX JIJIs1
CAMOCTOSATEJBHOU PABOTHI 1P OCBOEHUU JTUCIUAITJIMHBI

Caiit yauBepcurera: http://bmstu.ru

OnexkTpoHHass  oOpaszoBarenbHas cpema MO MITY  wum.  H.D.baymana
http://portaldo.mgul.ac.ru/

bubmuoreka MI'TY um. H.O. baymana http:/library.bmstu.ru.

Caiit UznatensctBa MI'TY um. H.D. baymana https://press.bmstu.ru
Hayuno-texuunueckas 6ubnanorexka KO® MI'TY um. H.D. baymana. http:/library.bmstu-
kaluga.ru.

bubmuoreka M® MI'TVY um. H. D. baymana https://mf.bmstu.ru/info/library/

Poccuiickas rocynapcTBenHas ounbnuoreka http://www.rsl.ru.

lNocynapcrBennas myOoIuIHas Hay4YHO-TEXHUYECKas oubnuoreka Poccun
http://www.gpntb.ru.

Hayunas snexkrponnas 6ubmmoreka http:/eLIBRARY.RU.

DNeKTpOoHHO-O0UOIMOoTEeUHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com.

http://biblioclub.ru.

OnexTpoHHO-0nOaMoTeuHast cuctema «IPRbooks» http://www.iprbookshop.ru.
OnekTpoHHo-O6ubanoreunas cucrema (ObC) «FOpaiity» https://biblio-online.ru.
Hentpanpnass  Oubnuoreka  oOpa3zoBaTelbHBIX — pecypcoB  MwunHoOpHayku PO
www.edulib.ru.

Enunas  xomrekuust  nudpoBbIX — oOpa3oBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru.

®denepanbHbIi HEeHTp HHPOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB http:/feior.edu.ru.
DneKTpoHHO-O0ubaMoTeuHas cucrema https://ibooks.ru/.

Buptyansnsiii untansasiii 3a1 PI'b https://ldiss.rsl.ru/.

DNEKTPOHHO-OMOIMOTEUHAsT CHCTEMa, KOTOpas CONEPKUT DIEKTPOHHBIE BEPCUU
y4eOHHMKOB, YYEOHBIX M HAyYHBIX IMOCOOWH, MOHOTpaduil MO Pa3IUYHBIM O00JIACTIM
3HaHMi https://book.ru/.
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9. METOJJUYECKHE VYKA3AHHUMA A CTYAEHTOB II0 OCBOEHHIO
JANCHUITINHBI

IIpuctynas k pabGoTe, KaxIbli CTYIAEHT [JOJDKEH IPUHMMATh BO BHHMAaHUE
HWKECIIEAYIOLHUE MTOJI0KEHUS.

JlMcIUIUIMHA NTOCTPOEHA 10 MOAYJIBHOMY NPHHLHMITY, KaXIblH MOIYJb MPEICTAaBIAET
cOOOM JIOTMYECKH 3aBEpIICHHBIN pa3zen MUCHUILIMHBL. J{MCUMIUIMHA JENUTCS Ha TPU MOMAYIIS
(BKJTIOUAsT DK3aMEH).

Ha mepBoM 3aHATHM CTYyAEHT MOJy4yaeT HH(OPMAIUIO IS JOCTyNa K KOMIUIEKCY
METOAMYECKHX MaTEpPHAJIOB MO JUCLUILUIMHE.

JleKk MM NOCBALICHBI PACCMOTPEHUIO KITIOUEBBIX, 0a30BbIX MOJOKEHUN TUCHUIUIMHBL U
Pa3bACHEHUIO y4eOHBIX 3a/laHHH, BBIHOCUMBIX Ha CAMOCTOSATENIbHYIO IPOPAOOTKY.

[TpakTHyeckas MOArOTOBKA MOKET BKIIIOYATh B CeOsl OT/AEIbHbBIC 3aHATHS JIGKLIMOHHOTO
TUIMA, KOTOpbIE TIPEAyCMaTPUBAIOT TiepeAady ydeOHoW wuHOOpMaAuu O0ydJaromumMcs,
HEOOXOAMMOW  JUIs  TOCTEAYIOIIEro  BBIMOJHEHUS  paboOT, CBS3aHHBIX C  Oymymien
IpoQeCCHOHATIBHOM 1€ TENbHOCTBIO.

JlaGopaTopHble padoThl NperHa3HAUYEHBI I MPUOOPETEHHS OMbITa MPAKTUYECKOM
peanu3anuy OCHOBHOW mMpod)ecCHOHaIbHOM 00pa3oBaTeNbHON MporpaMMbl. MeToaudeckue
JOKYMEHTBHI K J1a00paTOpHBIM paboTaM HpopadaThIBAIOTCA CTYAEHTAMU BO BpeMs 3aHATHHA U
CaMOCTOSTENIbHOW paboThl. HeoOXoauMblii ypoBEHb MOJATOTOBKH KOHTPOJUPYETCS TeEpe.
poBeIeHUEeM J1a00paTOPHBIX padoT.

ITpakTHyeckasi MOArOTOBKA MPHU peanu3aluy y4eOHOW TUCLUIUIMHBI OPraHU3yeTCs IyTeM
poBeieHUsT abopaTOpPHBIX PadOT M MHAMBHUIYATbHBIX H(WMJIM) TPYNIOBBIX KOHCYJbTAIIHA,
IpeIyCMaTPUBAIOIIUX y4acTHE OOY4YaroLIMXCS B BBINOJIHEHUHM OTIEIBHBIX JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIiel mpodecCuoHaNbHON e TeTbHOCTHIO.

CaMocTosiTe1bHAasi padoTa CTYIEHTOB BKJIIOYAET CIEAYIOLIME BHIBL: MpopadoTKa
y4eOHOTro MaTepHuasa JeKIUi, MOAroToBKa K Ja00opaTOpHbIM paboTaM, MOArOTOBKA K 3K3aMEHY,
IOJTrOTOBKA K pyO€KHOMY KOHTPOJIt0. Pe3ynbTaThl Bcex BUOB pabOThI CTYI€HTOB (POPMUPYIOTCS
B BHUJEC JIMYHOIO PEUTUHIA, KOTOPBIM YYUTHIBAETCA HA IPOMEKYTOUYHOM ATTECTALMM.
CamocrosTenbHas padoTa MpelycMaTpUBaeT HE TOJIBKO MPOPAaObOTKy MaTepHaoB JIEKIHH, HO U
UX pACIIMPEHHE B pE3yJbTaTe IOMCKA, aHAJIW3a, CTPYKTYpPUPOBAHUS M IIPEICTABICHUS B
KOMITAKTHOM BH/JIE COBPEMEHHOM MH(OpMAIK U3 BCEX BO3MOMXKHBIX HCTOYHHUKOB.

Texymmii KOHTPOJIb NPOBOJIUTCS B TEUEHUE KAXKIAOIO MOAYJS, €ro pe3yJbTaThl
CKJIaJIbIBAIOTCS U3 OLEHOK IO CIEAYIOLUIMM BUJAM KOHTPOJIBHBIX MEPOIIPUATHI:

- PyOexHbIil KOHTPOJIB
- JJaGoparopHsbie pabOTHI.

OcBoeHME AMCUMIUIMHBI M €€ YCIENIHOE 3aBEpIICHHE Ha CTaAUM IPOMEXYTOUHOM
aTTeCTallud BO3MOXHO TOJIBKO IIPU PEryJsspHOM paboTe BO BpeMs CEMECTpa U IJIAaHOMEPHOM
IIPOXOKAECHUN TEKYILETO0 KOHTPOJIS.

Jlns 3aBepieHust paboThl B CEMECTPE CTYAEHT JOJDKEH BBINOJIHUTh BCE KOHTPOJIbHBIE
MEPONPUSTHSL, BXOAAILIUE B TEKYIIHI KOHTPOJIb.

KoHTposbHOE MEponpusTHE CUUTAETCS BBIMOJIHEHHBIM, €CJIU 32 HETO CTYAEHT MOIY4HI
OLIEHKY B Oayl1ax, HEe HU)KE MUHUMAJIbHOU OI[CHKH, YCTAaHOBJIEHHOU MPOrpaMMOi TUCIUILIHHBI TIO
JTAHHOMY MEPOIIPUSTHIO.

CryneHThl, HE CIaBIIME KOHTPOJIBHOE MEPOIPHUATHE B YCTAaHOBJIEHHBIM CpOK,
IPOI0JIKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C MOPSIIKOM, IPUHATHIM Kadeapoi.

IIpoMe:kyTouHasi aTTecTalMsl 1O JUCLUUIUIMHE TPOXOAUT B (opMe HK3aMeHa,
KOHTPOJIMPYIOLIETO OCBOEHUE KIIIOUEBBIX, OA30BBIX MOJ0XKEHUH IUCLMILIMHBI, COCTABIISIFOIINX
OCHOBY OCTaTOYHBIX 3HAHHM O HEX.

MeToanKa OleHKH 10 PeiTHHTY
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CtyzaeHT, BHIMOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TUTAHOM 3aJaHUs U CAABITUH
BCC KOHTpOJII:HInle MepOHpI/I}ITI/IH, HOHY‘IaGT I/ITOFOBYIO OI_IQHKy II0 OUCLHUIIJIMHE 3a CeMeCTp B
COOTBETCTBUHU CO IIKAJIOHN:

PeiliTunr OneHka Ha JK3aMeHe
85—-100 OTJINYHO
71 — 84 XOPOIIIO
60-70 YIOBJIETBOPUTEILHO
0-59 HEYJIOBJIETBOPUTEIBHO

OueHuBaHWEe JUCLUMIUIMHBI BEAETCS B COOTBETCTBUMU C llonmokeHwem o TeKyliem
KOHTpOJIE yCIIEBAEMOCTH U MIPOMEKYTOUHOMN aTTecTaluu oOyuaromuxcs B
MI'TY um. H.3. baymana.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUM, MCIOJIb3YEMBIX
P N3YYEHUU ANCHHUIIINHBI, BKJIIOYASA INHEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMANMOHHbBIX
CITPABOYHbBIX CUCTEM U IPO®PECCUOHAJIBHBIX BA3 TAHHBIX

NudopMmannoHHbIe TEXHOJIOTHM:

- OnexkTpoHHass WHPOpPMaLMOHHO-0Opa3oBarenbHas cpega MITY  um. H.D. baymana
obecrieunBaeT JOCTYN K y4eOHBIM IUIaHaM, paboOYuM TporpaMmaM IUCHHUIUIMH (MOIYJeH),
IporpaMMaM TpPaKTHK, IEKTPOHHBIM y4eOHBIM HM3JaHUSAM U JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, ykazaHHbIM B pabo4yMX Hporpammax AMCHUIUIMH (MOJyJeil), mporpamMmmax MpaKTHK,
dbopMUpOBaHKE TEKTPOHHOTO MOPTHOIHO 00YJAIOIIETOCs, B TOM YHCIIE COXpaHEHUE ero padboT
U OIEHOK 3a 3TH pabotel. [IpegycMoTpeHa BO3MOXHOCTh CHHXPOHHOTO U ACHHXPOHHOIO
B3aUMOJICHCTBHUS CTYIEHTOB M TpenojaBareieil IMOCPEACTBOM TEXHOJOTHH M CIyk0 IO
MEPEChUIKE U TMOJIyUYEHHUIO AJIEKTPOHHBIX COOOIICHHM MEXIy MOJIb30BaTEeNIIMU KOMITBIOTEPHON
cetu MuTepHer.

- DnexTpoHHas mouTa npenoaasarens: https:/mail. bmstu.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru;

- OnexkTpoHHass oOpasoBarenbHas cucrema MITY wum. H.D.baymana https:/e-
learning.bmstu.ru/

I[IporpammHoe obecnevyeHme:

- Anaconda

- Astra Linux Special Edition

- Git

— Mozilla Firefox

- PyCharm Community 2019.+
- Python

- P7-Ocdwuc.IIpodeccnonanbHbIi

HNndopmannoHHbIe CIPABOYHbIE CHCTEMBI:

- WNudopmannonno-npasosas cucrema «l'apant» http://www.garant.ru;

- Nudopmanmonno-npasoBas cuctema «Koncynprant [Tmrocy http://www.consultant.ru;

- bubnnorexka HOpMaTUBHBIX TEXHUUECKUX IOKYMEHTOB B cpepe HaBUTalluU U IPUMEHEHUS
TJIOHACC https://glonassunion.ru/regulatory-control/technical;

- Karanor nanmonanpabix cranaaptos (Poccranmapt) https://www.rst.gov.ru/portal/gost;

- [TopTan xopnopauuu «Pockocmocy http:// www.roscosmos.ru/;

- Hayuno-oOpa3oBarenbHbiii  mopTan  «bomnbimas — poccuiickass — SHIMKIIOTIECIHS
https://bigenc.ru.

IMpodeccuonanbHbie 6a3bl JAHHBIX:

- Enunas 6aza 'OCTos P® https://gostexpert.ru;

— DJeKTPOHHBIN HOHI IPAaBOBOM U HOPMATHUBHO-TEXHUYECKON HHMOpMAIIUU
https://docs.cntd.ru;

- l'ocynapcrBennas cratuctuka P@ http://fedstat.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJINMOM
JJIAA UBYYEHUA JUCHUITJINHBI

HepequL MaTCpHUAIbHO-TEXHUYCCKOT'O obecneyeHus JUCHTUITIINHBI

Ne,

. Buj 3ansarui Buja u HamMeHOBaHUE 000PYA0BAHUSA

1 Jleknnu CHelMaIbHO 000pyI0BaHHBIE ayJauTOpPUU C
MYJIbTUMEIUNHBIMU CpenCTBaMH, cpencTBaMu
3BYKOBOCTIPOM3BEJICHUSI W HMEIONIUMHU BBIXOJT B CETh
HNuTepHeT; moMemeHus sl NPOBEAEHUS AYIUTOPHBIX
3aHATUH, 000PY/IOBaHHBIC YUYECOHOM MEOENbIO; ayTUTOPHH
OCHAIlICHHBIC KOMITBIOTCpAMHU C JOCTYIIOM K 6a3aM JaHHBIX
u cety VIHTepHET; CTyIMN; KOMIIBIOTEPHBIE KJIACCHI.

2 | JJabopaTopHbie pabOThHI CIELIMAIIBHO 000pyI0BaHHBIE ayJIuTOpUn C
MYJIbTUMEIHHHBIMU Cpe/cTBaMH, cpencTBaMu
3BYKOBOCIIPOM3BEICHNUS M MMEIOUIMMU BBIXOJ B CETh
WuTepHeT, moOMemieHnsl I MPOBEACHUS ayJUTOPHBIX
3aHATHUH, 000pyIOBaHHBIE YyueOHOM MeOenbo; ayTMTOpUn
OCHAII[CHHBIE KOMITBIOTEpaMH € JOCTYIIOM K 0a3aM JaHHBIX
u cetu VIHTEpHET; CTy/IMU; KOMIIBIOTEPHbIE KJIACCHI.

3 CamocrosiTenbHas pabora | 6ubimMoTeka, uMmeromas padodyre MecTa i CTY/ICHTOB;

BBICTABOYHbBIC 3aJIbl; ayIUTOPHH, OCHAILIEHHbIE
KOMIIIOTEpAMU € JocTynoM K cetu MHTepHer.
CouuokynbTypHOE MPOCTPAHCTBO YHUBEpPCUTETA

MO3BOJISICT CTYIICHTy  Ka4eCTBEHHO BBIMIOJTHSTh
CaMOCTOSITENTLHYIO paboTy.
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