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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenu TUCIUNINMHBI:

1. CdopmupoBaTh MpeACTaBICHHE O poid HUPPOBBIX IBONHUKOB B
ynpasienuu oobektamu BCM.

2. O3HaKOMHUTH C METOJaMU MAIIMHHOTO OOY4YeHUs, MPUMEHSEMbIMU JIJIs
aHaJM3a JAHHBIX U MPEAUKTUBHON aHAJINTUKU HA TPAHCIIOPTE.

3. O0y4uTh MPAKTUYECKOMY IPUMEHEHUIO IIUPPOBBIX TBOHHUKOB U MOJIETICH
NN B xonTekcTte BCM.

3agauu TUCIUTUINHBI:

1. U3yuuTh apXUTEKTYpPy U KOMIIOHEHTHI IIU(GPOBBIX TBOMHUKOB.

2. OCBOUTH OCHOBHBIE AJITOPUTMBI U MOJXO/IbI MAIIMHHOTO O0YyYEeHHUSI.

3. PazoOpats npumepsl npumenenus ML u 1udpoBbIX IBOWHHUKOB B
MOHUTOPUHIE COCTOSIHUA UH(PpacTpyKTyphl U cocTaBoB BCM.

4. Hayuutbcsi ¢opmupoBaTh U oOpabaThiBaTh JATACEThl JJI MOCTPOCHUS
MOJEEN.

5. IlomyuuTs HaBbIKM PAOOTHI C CHUMYJISIIUOHHBIMA W AHAJIMTHYECKUMU
iaTpopMamH.

6. ChopmupoBaTh KOMIETEHIIMN B UHTETPAMU [UPPOBBIX ABOMHUKOB B IT-
nauamadgt BCM.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYEMBIX Ppe3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIUILTAHE (MOIYIIIO):

OIIK-5 - CnocobeH pa3pabarbiBaTh U MOAEPHHU3UPOBATH MPOTPAMMHOE U
anmapaTtHoe obecriedeHne nHHOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM;

IIK-3 - Cmocoben co3nmaBate cxembl [T-manmmadra BCM B pamkax
METOJI0JIOTUH pa3padoTku apxutektypsl 110;

IIK-4 - Cnocoben wunterpupoBath B [T-manmmadptr BCM wmammnHOE
oOydeHue 1 nu(ppoBbie JBOMHUKH.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOoJaraeT, YTo Mo ero pe3yJibraTtamMm
oOyyaroruiicst Oyier:

3Harth:

- APXUTEKTYpPY IUGPOBBIX JBOMHUKOB U UX KJIACCU(PUKAIIHIO;

- 0a30BbIC U IPOJBUHYTHIC METOBI MAITUHHOTO OOYYCHHSI;

- IPUHITUITEI cOOpa U aHaliM3a TeJeMeTpUIecKuX naHHbix Ha BCM;



- TEXHOJIOTMM W  HUHCTpyYMEHThl  uHTerpauuu  HMHW-momenen B
AKCIUTYaTAlMOHHYIO CPELy.

Ymersb:

- pa3pabaThIBaTh aQpXUTEKTYPY MU(PPOBOTO JBOMHUKA;

- BBIOMpaTh W TMPHUMEHATh alropuTMbl ML K 3amadam mpeacka3aHusi U
JTMarHOCTUKH,

- HaCTpaWBaTh MOTOK TEJIEMETPUU M BH3yaTU3UPOBATh PE3yIbTATHI;

- UCTI0JIB30BaTh UHCTPYMeHTHI Jupyter, Scikit-learn, TensorFlow u mp.

Baanernb:

- MPAKTHYECKUMHU HABBIKAMHU TMOCTPOEHUS IU(MPOBBIX MojeNel 00BHEKTOB
BCM;

- HaBbIKAaMM aHAJIM3a U BU3YyaJIu3alluy SKCILUTYaTallMOHHbBIX JTaHHBIX;

- HWHCTPYMEHTapuMeM HHTerpamuu Mojened B  peanbHoe [0 wm

UHPPACTPYKTYPY.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO6mast TPyIOEMKOCTh AUCHUILIMHBI (Moayssi) coctaBisier 5 3.e. (180
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMmuidHbL (MoOayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarolmuxcss € MeJarorH4eckKuMu  pabOTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaecTBo yacos

Tur yqeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0bemM mucHUIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITEIbHOW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
Mearorn4ecKuMy paboTHUKAMHU U (WIJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
o0pa3oBaTeNbHOM MpOTpaMMbl HA HWHBIX yCIIOBUSIX, TMPH TPOBEACHUU
IPOMEKYTOUHOM aTTecTaluu cocrapisier 116 akagemuyeckux vyaca (0B).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00ydYeHHH, 00BEeM TUCITUTUIMHBI (MOIYJIS) MOXKET OBITh peaim30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUaIOUINXCS, a TAaKXKe B opme
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMU, TIPUBJIEKAEMBIMH K peain3alui 00pa30BaTEIbHON MPOrpaMMBbl HA MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |BBenenue B UQPPOBEIC TBONHUKN
PaCCManI/IBaeMBIe BOIPOCHI:

— TOHATHE I(POBOTO TBOMHUKA;

— UCTOPUA U PA3BUTUC KOHLCIIIHNH,

— CTPYKTypa U KOMIIOHEHTBI JBOMHHUKA;
— IIpUMEHEeHue B cepe TpaHCTopTa.

2 |O0630p TEXHOJOTHI U CTaHAAPTOB LU(POBBIX TBONHUKOB
PaccmaTrpuBaeMble BOIIPOCHI:

— OCHOBHBIE TEXHOJIOTHIECKHUE TUIAT(HOpPMBI;

— CTaHJapThl 0OMEHa JTaHHBIMH;

— nndpoBas MOAENb U U(POBast TCHb;

— IIpUMeEpBI BHEJPEHUS HA TPAHCIIOPTE.

3 |OCHOBBI MalIMHHOTO O0YYEHHUS
PaccmarpuBaembie BOIPOCHL:

— turel ML: supervised, unsupervised, reinforcement;
— OCHOBHBIC aJITOPHUTMBI;

— METPUKH KauecTBa MOJEJIEH;

— MO/IrOTOBKA JTAHHBIX.

4  |Uudpactpykrypa u apxurexkrypa [T-nanamadra s ML
PaccMaTprBaeMble BOTIPOCHI:

— CXEeMbI B3aUMO/ICHCTBHSI MOIyJIEH;

— CI/CD mnst ML,

— DevOps u MLOps;

— UHTerpanwys B dkciutyarannoHnyto UT-cpeny BCM.

5 |IIporHo3upoBaHne TEXHUYECKOT'O COCTOSIHUS 00bekToB BCM
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

— MCTO/BI Hpe,HHKTHBHOfI AHAJIMTUKH,

— IMIPUMEPLI aHaIM3a U3HOCA KOMIIOHCHTOB;

— OIIPEACIICHUE KPUTUYCCKUX OTKJ'IOHCHPIﬁ;

— OIICHKA OCTATOYHOI'0 pecypca.

6 |IIpumeps! HUPOBBIX TBOMHUKOB B pealbHOM AKCILTyaTaI[iH
PaccmarpuBaemble BOIPOCHL:
— u¢pOBOH TBOWHUK COCTABA;

— 1poBoil TBOMHUK HHPPACTPYKTYPHI,




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
— QHAJINTUKA U TCIEMETPUA;
— BU3yaJiu3alus U yIIpaBJICHUC.
7 |HMaCcTpyMeHTH U dpeitmBopkrn ML

PaccmarpuBaembie BOIIPOCHL:

— 0030p Python-6ubnumorex: Pandas, Scikit-learn, TensorFlow;
— CpeJCTBa BU3yall3aLlnH;

— HacTpOIKa Cpensl;

— pabota B Jupyter.

Be3onacHOCTh 1 HaJIEKHOCT IIPY BHEIPEHNUHU IU(PPOBHIX ABOHHUKOB
PaccmarpuBaembie BOIIPOCHL:

— ysa3BuMocTu B ML-cucremax;

— 0€30MacCHOCTh TaHHBIX;

— TECTUPOBAHUE JBONHUKOB;

— OTUUYECKUE aCTIEKTHI.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie paboThI

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepKaHHe

Cosznanue nporotuna nudposoro qBoitHMKa 00bekTa BCM
B pe3ynbrarte BRIOTHEHHUS J1TaO0OPaTOPHOI pabOTHI CTYIEHTHI pa3padoTaloT MPOCTOH MPOTOTUT HHU(POBOTO
nBoiiHuKa Ha Python.

O0paboTka TeaeMeTpUIEeCKIX JaHHBIX
B pesynbTaTe BBIIOIHEHUS 1a00PAaTOPHON PabOThI CTYJEHTHI PEaU3yIOT CKPUIT 110 OYHUCTKE, arperanuy 1
BU3yalIH3ally TeJIeMETPUH.

OO0yueHne MOJIeNN MPeICKa3aHusl OTKA30B
B pesynbrarte BRIOTHEHHUS 1a00paTOPHOH pabOTHI CTYIEHTHI MOCTposT ML-Moens Ha OcHOBE
OKCITyaTallMOHHBIX JTaHHBIX.

Buenpenne ML-monenu B undpoBoii JBOMHUK
B pesynbrare BeIMOTHEHHS Ta00PATOPHON pabOThI CTYACHTHI HHTETPUPYIOT MPEACKA3aTENbHYI0 MOJIETH B
MPOTOTHII II(PPOBOTO TBOHHHUKA.

Cumynsus pabotsl cuctembl BCM
B pesynbrare BRINOIHEHUS 1a60paTOPHOIT pabOTHI CTYACHTHI CO3AayT HIMUTAIIMOHHYIO MOJAETb
(I)yHKL[I/IOHI/IPOBaHI/IH CTaHIIUHX HUJIN JCIIO.

MopenupoBaHue aerpaaaluid KOMIIOHEHTOB
B pesynbrate BIMOTHEHHS 1Ta00PATOPHOH pabOTHI CTYJEHTHI PEali3yIOT MOAEINPOBAHNE ITOCTETICHHOTO
M3HOCA TEXHUYECKOT0 y3JIa.

ABTOMaTI/ISaI_II/ISI MponeccoB HCpGO6y‘-ICHI/IH MOACINU
B pesymnprarte BRIIOTHEHUS 1a00PaTOPHOI pabOTHI CTYICHTHI pealu3yioT CHCTEMY MOHHTOPHHTA METPHK
MOJIENI ¥ TPUTTEPA TePeoOyIeHNS.

Pa3paboTka mosp3oBaTeabckoro uHTepdeiica nudpoBoro IBOMHIKA
B pesyinbrate BhINOTHEHHS 1a00PATOPHOM pabOTHI CTYEHTHI CO3/1aayT NPOCTOl BeO-nHTEpdEic 1t
BU3YyaJin3allu COCTOSTHUA 00BeKTa.

[IpakTueckue 3aHsaTHS




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

AHaiu3 KelcoB UCIOIB30BAHUS IIU(PPOBBIX JBOWHUKOB B TPAHCIIOPTE
B pesyinbTate BBINOTHEHHS NPAKTHYECKOW pabOTHI CTYICHTHI aHANU3UPYIOT U KIACCU(DUIUPYIOT NPUMEPHI
peanu3anuy nuppPOBHIX ITBOWHUKOB.

Co6op 1 00paboTKa TEIEMETPUICCKUX JTAHHBIX
B PE3YyJIbTATC BBINIOJIHCHUA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHTBI U3BJICKAIOT, OUUIIAOT U HOPpMAJIU3YIOT
OKCITyaTallHOHHBIC TaHHBIC.

®dopmupoBanue MUGPOBOI Moe 00BEKTa
B pe3ynbrare BRINOTHEHHUS MPAKTHYECKON paOOTHI CTYIEHTHI IPOSKTUPYIOT MPOCTYIO III(PPOBYIO MOIETH
BaroHa Wi 3JICMEHTA ITyTH.

Beenenue B Scikit-learn: nmuHeiHas perpeccus U KiaccuGUKaIys
B PE3yJIbTATC BBINIOJTHCHUA HpaKTH‘-IeCKOﬁ pa6OTI>I CTYACHTBL 06yqa}0T 0a30BEIE MOJCJ/IN U aHATIU3UPYIOT
HX pE3YJIbTAThI.

[Iporuo3 Texuudeckoro coctosiuus y310B BCM Ha 0CHOBE HCTOPUYECKUX JAHHBIX
B PE3yJIbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTI>I CTYACHTHI CTPOSAT MOJCIIb MIPOIrHO3a U3HOCA Ha OCHOBE
BPEMCHHBIX PAAOB.

Busyanuzanus mudpoBeIX JBOWHUKOB ¢ UCTIONb30BaHKeM Python
B pe3ynbraTe BHINOIHEHMS IPAKTUYECKON pabOThI CTYJCHTHI CO3/1aI0T BU3YaIbHOE IIPECTABICHHE
dpoBOro IBOHHHKA.

WuTerpanus moaeneir ML B oKkcITyaTalluOHHYIO CUCTEMY

B pesynbraTe BHINONHEHHMS IPAKTUYECKON pabOThI CTYCHTHI pa3padateiBatoT npotoTunt REST-cepBuca Ha
Flask.

besonacHocts B ML-MOnensaX: aHAJIA3 ySI3BUMOCTEN
B PE3yJIbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTI>I CTYACHTHI IPOBOJAT aHAJIN3 HaA YCTOI>'I‘II/IBOCTL MOACIIN

K aHOMAJIbHBIM JTaHHBIM.

4.3. CamocrosiTenbHas padoTa 00ydaroImuXCs.

o/

Bun camocrositensHO# paboTh

HOI[FOTOBKa K IPAKTHUYCCKUM 3aHATHUAM

Pabora ¢ JICKIIUOHHBIM MAaTCpUAJIOM

CaMocTosATeIbHOE N3YUEHHE PEKOMEHIyEMOM JINTEPATYPbI

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

gl Bl WO N =

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHui, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh IpHU

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 | Kocskos, A. CucremHas unxkenepus. [IpuHnunsl u https://e.lanbook.com/book/66484

npakTuka : yaeOHoe nocodue / A. Kocsikos, Y. CBuT.
— Mocksa : JIMK Ilpecc, 2014. — 624 ¢. — ISBN
978-5-97060-122-8.




2 | baroBpun, B. K. CuctemHast u nporpaMMHast https://e.lanbook.com/book/1097
umxeHepus. CloBapb-CIIPaBOYHUK : yueOHOE
nocobue / B. K. batoBpun. — Mockaa : IMK Ilpecc,
2010. — 280 c. — ISBN 978-5-94074-592-1.

3 | 3a6poaun, A. B. OcHOBBI IPOEKTUPOBAHUS https://e.lanbook.com/book/111721
WH()OPMAITMOHHBIX CUCTEM C TOMOIIBIO si3bika UML :
ydueOHoe nocobue / A. B. 3abpoaun, B. I1. ByOoHoB. —
Cankr-IlerepOypr : IITI'VIIC, 2018. — 46 ¢. — ISBN
978-5-7641-1133-9.

4 | UBanoBa, O. I'. MeToxs! u cpencTBa npoektupoBanus | https://e.lanbook.com/book/320327
UH(POPMALMOHHBIX CHCTEM U TeXHOJOTHH. OCHOBBI
UML : yue6noe nocobue / O. I'. iBanoga, 1O. 0.
I'pomoB. — TamboB : TI'TY, 2020. — 81 ¢. — ISBN
978-5-8265-2308-7.

5 Kornunckuii, C. B. Pazpabotka monenei https://e.lanbook.com/book/183204
peIMETHOM 001aCTH aBTOMATU3ALWH : Y YCOHHK TSI
By30B / C. B. Kotnmuuckuii. — Cankr-IlerepOypr :
Jlanp, 2021. — 412 c. — ISBN 978-5-8114-8035-7.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Odurmansueiii caiit PYT (MUUT) (https://www.miit.ru/);

Odurmansueiii calit Muntpanca Poccuu (https://mintrans.gov.ru/);

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru);

Nudopmarmonnsiii  mopran  Hayunas  siexkTtpoHHas — OuOimoTreka
eLIBRARY.RU (www.elibrary.ru);

OO6pazoBaTenbHas riatgopma «OTKpBITOE o0pazoBaHuE»
(https://openedu.ru);

OO6mme uHpOpPMAIMOHHBIE, CIPABOYHBIE U  TIOMCKOBBIE  CHUCTEMBI
«Koncynbrant [Lmrocy, «I apant»;

DNEeKTPOHHO-ONOIMOTEIHAS cucrema U3/1aTeIhCTBA «JIaHBY»
(http://e.lanbook.com/);

DeKTpOHHO-0MOMoTeuHas cucrema ibooks.ru (http://ibooks.ru/);

DekTpoHHO-OMOMMoTeuHass  cucrema  «Axamemus»  (http://academia-
moscow.ru/);

DnexkTpoHHo-O0ubanoTeuHas cucrema « BOOK.ruy» (http://www.book.ru/);

DJIEKTPOHHO-OUOINOTEUHAS cucrema «ZNANIUM.COM»
(http://www.znanium.com/)



7. IlepedyeHb  JHIIEH3MOHHOTO W  CBOOOJHO  PacHpPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CredYeHus, B TOM 4YHUCIE OTEYECTBEHHOrO0 MPOU3BOCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

Microsoft Internet Explorer (vin npyroii 6paysep)
Omnepannonnas cucteMa Microsoft Windows
Microsoft Office

Visual studio Code

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOIYIIIO).

VY4eOHble ayIUTOpUM ISl MPOBEACHHUS YUYEOHBIX 3aHSATUN, OCHAILECHHBIE
KOMITBIOTEPHOW TEXHUKON U HA0OpamMu IEMOHCTPAMOHHOTO 000pYI0BAHHUS.
9. ®opma MPOMEKyTOUHOM aTTECTAIUU:

DK3aMeH BO 2 CEMECTpE.

10. OueHouHbIE MATEPHUAIIBI.

OI.[GHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMG)KYTO‘-IHOﬁ

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktrom PYT (MUUT).
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