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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omucuunnuHel paspaboTan(a)(n) ctapwmii npenofasatens, K.H. PasuHkos E.B. (kadhenpa cmctemMHoro
aHanuaa v NHAPOPMAaLIMOHHBIX TEXHONOIMI, OTAEeNeHne PyHOaMeHTanbHON NHPOPMATMKM U MHCPOPMALIMOHHBIX
TexHonorui), evgeny@razinkov.ai

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-11 Co3aaHue 1 conpoBoxaeHne TpeboBaHnii U TEXHNYECKMX 3a4aHunii Ha pa3paboTky v

MoA4epHMn3auno cCUCTeM 1 nogcucTemMm Manoro n cpenHero macwTaba 1 CnoXHoCTH

MnK-4 PaspaboTka TpeboBaHuii U MPOEKTUPOBaHNE NPOrpaMMHOro obecrneyeHus

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

- BO3MOXHOCTV anropMTMOB MalMHHOMO 0By4eHNs;

- KNacchbl 3aay, PelwaemMblx C MOMOLLbIO anropUTMOB MAWNHHOMO 0BYyYeHUs!.

JonxeH ymeTb:

- NMPUMEHSITb Ha NpaKTVKe anropuUTMbl MAWMWHHOTO 00yYeHMS;

- 060CHOBATb NPUMEHEHWE TOr0 UM UHOMO anropuTMa MawmnHHOrO 00yYeHN ONs PeeHns KOHKPETHOW 3a4auu.
JonxeH snagertb:

- 6a30BbIM MHCTPYMEHTapUEM MaLWNHHOIO 0ByYeHUs;

JonxeH neMoOHCTpMpPoBaTh CNOCOBHOCTL N FOTOBHOCTb:

- NPOrpPaMMHO Peann3oBbIBaTL ANrOPUTMbl MALLMHHOMO 0ByYeHNs;

- MPUMEHSTb aNrOPUTMbl MAWKMHHOIO 0BYYEHNS Ha NPaKTUKE;

- aHanu3npoBaTb peaynbTaTbl 00y4eHNs anropuT™a, Nnpeanaratb Myt NOBbILEHNS TOYHOCTU anropuTMa.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.B.10 ducumnavHbl (Mogynu)" OCHOBHOW NPOgIECCUOHASNTbHON
obpaszoBatenbHoi nporpammel 02.03.02 "dyHaameHTanbHas MHGopPMaTKa U MHCPOPMALIMOHHbIE TEXHONOTMK
(CncTeMHbln aHann3 1 UHOOPMALMOHHBbIE TEXHONOMMN)" 1 OTHOCUTCS K BApUaTMBHOW YacTu.

OcBauBaeTcs Ha 3 Kypce B 6 CeMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4ncne nekuum - 36 4aca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNVHBI: 3K3aMeH B 6 ceMecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

N Paspenbl oucumnnuHbl / Cemect UX TPYAOEMKOCTb CamocTtositTenbHas
Monyns P (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

4 |Tema 1. BBegeHune B MaWNHHOE
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 2. JlnHenHble Mogenm
2. perpeccumn 6 4 0 2 5
3.|Tema 3. Jloructuyeckas perpeccums 6 4 0 2 5
4.[Tema 4. HelpoHHble ceTun 6 6 0 4 6
5.[Tema 5. [lepeBbs peleHuii 6 6 0 2 5
6.[Tema 6. Anroputm AdaBoost 6 8 0 4 5
7.[Tema 7. Knactepusaums 6 6 0 2 5
Ntoro 36 0 18 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBegeHne B MalMHHOE 06y4YeHue

YTo Takoe MawunHHoe obyyeHue. MpenmylecTBo MaWwmnHHOrO 0by4eHns npu peweHnn 3agad. O63op 3anad, pewaemblx
anropuTMamun MawWmnHHOro obydyeHns. MprmMepbl NPUMEHEHMSI MALWMHHOTO 0By4YeHMsI B aHaNn3e TeKCTa, KOMMbIOTEPHOM
3peHnmn, aHanmae Buaeo u ayamo. Knaccmgprkaums anroputMoB MalMHHOro 06y4eHuns: MalwnMHHOE 0By4eHUue C yYuTenem,
6e3 yuutens, oby4eHne ¢ NOAKPENIEHNEM U T.4.

Tema 2. JIuHenHble MOJenu perpeccum

NuHeitHas perpeccus. JTnHenHble Moaenu perpeccvn. BoiBoa LeneBoin goyHKUMU NMHERHON PEerpeccuu ¢ noMoLLbio
MeToda MakcuManbHOro npaegononobus. basucHble goyHkumn. MaTtpuua nnaHa. BeldvcneHue napameTpos Mooenu,
BbIBOA, (DOPMY/Ibl BHIMUCNIEHNS NapaMeTpoB. Perynsipnsaumst NMHENHOM perpeccum, BolBoa (oOPMynbl BbIYUCIEHWS!
napameTpoB NPV NCMONb30BaHNM Perynsipusaumm.

Tema 3. llornctuyeckas perpeccus

3apauu knaccugoukaumn. Cnocobbl M3MepeHns TOYHOCTU B 3asade knaccudoukaumn. basosbiin anroputm
Knaccudprkauum: noructudeckast perpeccust. Lienesasi doyHKLUMSI NOrMCTUHECKON PEerpeccuu, BbiBOL LIENEBOM qoYHKLIMK C
MOMOLLbIO METOAa MakcuManbHoro npaegononobus. Perynapuaauns noructuyeckoi perpeccun. Meton rpagneHTHOro
cnycka [ns BbIMUCNEHNS NapamMeTpoB NOrMCTUHECKON perpeccum.

Tema 4. HenpoHHble ceTn

CTpyKTypa HelpoHa: BXoAbl, BbIXOA, BECA, CMELLEHNE, aKTUBaLMS, (OYHKLUNS akTuBaumm. Buabl qoyHKUMI akTuBaumm:
nuHerHas oyHKumMs akTneauum, curmont, RelLU, Leaky RelLU. CTpykTypa HelpoHHol ceTn. MHOrocnoHbIi
nepcnentpoH. ObyyeHne HERPOHHO CeTV C NMOMOLLbIO MeToa FPaAneHTHOro crnycka. BeluncneHne BekTopa rpafmeHTa
C NoMoLLblo anroputMa o6paTHOro pacnpocTpaHeHNs oWnNBKM.

Tema 5. [lepeBbs peLueHUn

LepeBo pelleHunii kKak anroputm knaccudpukaumm. CTpykTypa AepeBbeB PELEHUI: BHYTPEHHNE 1 TEPMUHANBHBIE Y3bl.
Buabl pasnensiowmx yHKUWiA: pa3aeneHne runepniockocTsMy, napaniefbHbIMM 0CSM KOOPAMHAT, NMHenHoe
pasgneneHue, HenvHeiHoe pasaenenHve. ObyyeHuns aepesa peweHnii. Llenesas doyHKLMS BHYTPEHHEro yana, Kputepum
co3[aHunsi BHYTpEHHero yana. Perynspusaumns nepeses peweHuit. AnroputMm Random Forest.

Tema 6. Anroputm AdaBoost

O6beanHeHne cnabbix kKnaccngukaTopoB B aHcamMbnb ¢ y4eToM ocobeHHoCTel cnabbix KnaccudomkaTtopos ¢ NOMOLLbIO
anroputma AdaBoost. Onncanue anroputma AdaBoost. Lienesasi coyHkumst ons 0byyeHuns cnabbix kKnaccugmkaTopos,
goopmyna obHoBNeHUS Becos, Lienesast goyHkumns AdaBoost. MatemaTtunyeckoe obocHoBaHue anroputma. Kackan
KnaccugunkaTtopos.

Tema 7. Knacrepusauus
MeTonbl MawunHHoro obyyeHmst 6e3 yuntens. O630p CylwecTByOWMX aNropMTMOB Knactepmaaummn. Anropmutm k-means.
LleneBasi cpyHkums anroputma k-means. MeToapl MHULMANM3aLMmM LEHTPOMAoB, 06HOBMEeHME LeHTpounoB. BoiBoa

MeTo4a 0OHOBNEHUS LLEHTPOWUIOB 13 LeneBoi pyHkumn. Kputepuii octaHoBkn anropuTma. Mpevmylectsa v
HemocTaTku anroputMa k-means.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
LncbpoBsoii obpazosatenbHbllii pecypc "BeeneHue B Data Science v mawnHHoe obyyeHue" - https:/stepik.org/course/4852

LindgppoBoit obpazoBaTenbHbIi pecypc "MatemaTtmyeckne n MHCTPYMeHTanbHble MeTobl MaWmnHHOro 0byyeHus", MUON -
https://openedu.ru/course/mephi/mephi_011_machinelearning/

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B doHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KpUTEPUU OLIEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLINIA;

- MexaHu3M (OopMUPOBaHUNS OLIEHKW MO ANCUMMAVHE (MOZYNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPUM OLIEHMBAHNS L1 KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsasBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atoWwmnMcsl B OOHOM U3 ABYX BapuaHToB (MM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHNUS OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NEeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl  He meHee 0,25 ak3emnngapa AONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHOMN Y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOayns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)
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Bupeo-nekuun kypca - http://video.razinkov.ai

Komanga B MS Teams: -
https://teams.microsoft.com/l/team/19%3a63ba516bf564461abb40e93b21ffc6b7%40thread.tacv2/conversations?groupld=df684

Hay4HbIn noptan no Mmatematnyeckmm Haykam - http://www.mathnet.ru

MopTan obpasoBatenbHbix pecypcos no UT - http://www.intuit.ru

MopTan ctateli no npumeHeHno T 1 mawmnHHoMy obydeHuto - http://habrahabr.ru/hub/machine_learning/
MpogoeccroHanbHbll MHTEPHET-PECYPC MO MalMHHOMY 0By4eHuto - http://www.machinelearning.ru/

9. MeTognyeckue ykasaHusl oisi 06y4aloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nekumu CTyLEeHTY pEKOMEHAYETCS BHMMATENBHO CNyllaTb NEKTOPa, CNEAUTb 3a TEM, YTO HANWCaHO Ha [OCKe
UM NPELCTaBNEHO Ha cnaingax Npe3eHTauun, aHannsmpoBaTh Nony4yaemyro UM nHcpopmaumio. B
cnydyae, eCnu Matepuan nekumMn HEMoHSTEH, CneayeT 3a4aTth BONPOC B OTBEAEHHOE AN BOMPOCOB
BpeMsi. CTy[eHTy TakXe PEKOMEHIYeTCSl KOHCNEKTMPOBATbL MaTepman nekuum B TeTpanu, 4to
ynyylwaeT 3anoMyHaHue.

na6opaTopr|e ﬂpvl BbIMONTHEHUN na6opaToprlx p8.60T CTyOEeHTy peKkoMeHOyeTCAa BHUMATEeIbHO aHann3npoeatb

pa6OTbI nocTaBNeHHYo 3anavy, yoensas ocobeHHoe BHMMaHue KpUTepusam oueHKN TOYHOCTU pelleHnsa 3a0a4n.
ﬂporpaMMHbu?l Kom, MONXeH BObITb 06'beKTHO-OpI/IeHTI/IpOBaHHbIM, YUCTbIM, C NOACHAOWNMN
KOMMeHTapunamn. OcobeHHoe BHMaHue cnepnyet ynenntb Metonosiorm4ecknm acrnektam peleHumns
3anaydn, Ha KOPPEKTHOEe pasneneHne Bbl60pK|/1 Ha o6yt4arou4y+o, BannaoaunoHHYO U TECTOBYIO.
Pe3yﬂbTaTbI paGOTbI nporpamMmbl OOXKHbI ObITb opopmneHbl B BUAE Tabnuuy n rpagounkos.

camocTosi- | [Mpu BeOeHUn caMocToSITENbHON PaboThl CTYOEHTY PEKOMEHOYETCS BHUMATENBbHO NOAX0ANTb K
TenbHas N3YyYEeHUIO HaY4HbIX CTaTeI7I, o6pamaTb BH/MaAHME Ha 3HAYNMMOCTb MNONTY4YEeHHOro pe3dynbtara, Ha
paboTa TpeboBaHus K oby4vatollen Beibopke, Ha CKOPOCTb PaboTbl NpeanaragMblx anropuTMoB, Ha

pe3ynbTatbl X CPABHEHUNA C CYLWEeCTBYHOWNMN. B cny4yae, ecnum |/|3y'-|aeMb||7| matepuman NoHATEeH He 00

KOHLa, pekomeHayeTcs obpalleHne K JOMoNHUTENbHOW nuTepaType.

aK3aMeH Ha ak3ameHe oby4atowmiics 4oNXeH NPoAeMOHCTPMPOoBaTh ry6okoe NoHMMaHWe U3y4eHHOro
Martepuana, kak ¢ TOYKM 3PeHUsi TEOPUK, Tak U C TOUKUN 3PEHNS NPaKTUYECKOro NMpUMeHeHNs!
anropuTMOB MalNHHOIO 06y4eHusi. HeoB6X0OMMO YeTKO popMyNMpoBaTh OTBET M BbiTb FOTOBLIM €ro
MOSICHUTb. VIcnonb3oBaHWe OOMNONHUTENbHbLIX UCTOYHMKOB MHAPOPMALIMK HA 9K3aMeHe 3anpeLieHo.

10. NMepeyeHb MHOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MOAyno), BK/IOYas nepedeHb NporpaMmMHOro obecneyeHmst 1 UHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NPU OCYLLECTBNEHNN 00pa3oBaTeNbLHOro NpoLecca no
LMCLMMNNMHE (MOOYNIO), BKNOYAs NEePeYeHb NPOrpPamMMHOro 06ecneyeHns n MHGPOPMALMOHHBIX CPABOYHbIX CUCTEM,
npencTasneH B MpunoxeHunn 3 k paboyeit nporpamme OUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTBIEHUS 06pa3oBaTeNnbHOro
npouecca no gucuunnuHe (Moayno)

MarepuranbHo-TexHU4YeCcKoe obecnedeHme obpas3oBaTenbHOro NpoLecca no AnucumnanHe (Mooynio) BkoyYaeT B cebs
cnenywumne KOMMNOHEHTbI:

MomelleHns ons caMoCTOATENbHOM paboTbl 0ByYaOWUXCS, YKOMMNEKTOBAHHbIE CMELNANN3NPoBaHHOR Me6GeNbo (CTOMbI 1
CTYNbs1) ¥ OCHALLEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MNOLOKMIOUYEHMUS K ceTn "MIHTepHeT" 1 obecrneyeHrem
LOCTyna B aNEKTPOHHYI0 MHPOPMaLMOHHO-06pasoBaTensHyto cpely KDY.

YyebHble ayamTopun )i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbloTep v npuHTEp Ans pacnedvarky pasaaroyHbix MaTepuanos.
MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauummv npenogasaHusl oauCcUNNIUHBbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToabl 1 TeXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YaoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.02

"®yHpameHTanbHas nHopMaTtuka n MHGOPMaLMOHHbIE TEXHONOrMKN" 1 NPodrno NoAroToBky "CMCTEMHbBIN aHanm3 u
MHGOOPMaLNOHHBIE TEXHONOornn".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.10 MawunHHoe ob6y+eHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrka U UHPOPMALIMOHHbBIE TEXHONOrN
Mpochunb noarotoskn: CUCTEMHbI aHaNN3 U MHOPMALIMOHHbBIE TEXHONOINK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:

1. PocToBues, B. C. VickyccTBeHHbIE HEMpPOHHbIe ceTu : y4ebHuk / B. C. PocToBues. - CaHkT-MeTepbypr : NlaHb, 2019. -
216 c. - ISBN 978-5-8114-3768-9. - TeKCT : 9NeKTPOHHbIA // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/122180 (nata obpaueHus: 06.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBaTenei.

2. Wanwupo, N. KomnbioTepHoe 3peHue : yuebHoe nocobue / J1. Wannpo, . CtokmaH ; non penakumein C. M. Cokonoea ;
nepesop ¢ aHrnuiickoro A. A. borycnaeckoro. - 4-e n3g. - Mocksa : Jlabopatopusi 3HaHui, 2020. - 763 c. - ISBN
978-5-00101-696-0. - TekCT : 3NeKTPOHHbIN // JlaHb : aNeKTPOHHO-6MbnnoTeyHasa cuctema. - URL:
https://e.lanbook.com/book/135496 (nata obpaueHuns: 06.03.2020). - Pexum pocTyna: ons aBTopus. Nonib3oBaTtenei.

3. XnaHos, A. A. ABTOHOMHbIi UICKYCCTBEHHBIA MHTENNEKT : y4ebHoe nocobue / A. A. XpaHoB. - 5-e n3ga. - Mocksa :
Na6opatopus 3HaHuin, 2020. - 362 c. - ISBN 978-5-00101-655-7. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135544 (nata obpaleHms: 06.03.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

4. BoloruH, B. B. Matematuyeckme 0CHOBbI MalIMHHOMO 00y4eHns 1 NPOrHo3upoBaHus : yuebHoe nocobue / B. B.
BbtoruH. - Mockea : MUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/56397 (nata obpaweHus: 06.03.2020). - Pexum
JocTyna: ong asTopua. nonb3oBaTtene.

JononHutenbHas nuteparypa:

1. AnekceeBa, T. B. MIH(popMaLMOHHbIE aHAaNUTUYEeCKNe cucTeMbl [ONeKTPOHHbIN pecypc] : y4ebHuk / T. B. Anekceesa, HO.
B. Amvpuau, B. B. [luk v ap.; nog pegd. B. B. Ouka. - Mocksa : M®ITY CuHeprus, 2013. - 384 c. - (YHuBepcuTeTckas
cepusq). - ISBN 978-5-4257-0092-6. - TekcT : anekTpoHHbIia. - URL: https://znanium.com/catalog/product/451186 (nata
obpalileHus: 06.03.2020). - Pexum pocTyna: no noanmcke.

2. CmonuH, 1. B. BBeneHne B UCKYCCTBEHHbIN MHTENNEKT: KOHCMEKT nekuuii : y4ebHoe nocobue / L. B. CMonuH. - 2-e
n3ga., nepepab. - Mockea : PUSMATIIUT, 2007. - 264 c. - ISBN 978-5-9221-0862-1. - TEKCT : 9NeKTPOHHbI // J1aHb :
aneKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/2325 (nata obpaueHus: 06.03.2020). - Pexum
[ocTyna: Ans aBTopma. nofb3oBaTtenei.
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3. Ocunos, I'. C. MeToabl UCKyCCTBEHHOrO MHTEnNnNekTa : MoHorpadms / . C. Ocunos. - Mocksa : ®uamatmt, 2011. - 296
c. - ISBN 978-5-9221-1323-6. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/544787 (nata
obpaileHns: 06.03.2020). - Pexum pocTyna: no noanmcke.

4.B03aeBa, B. A. BeeneHue B cneumnanbHoCTb NporpammmcTa : ydebHuk / B.A. ['Bo3nesa. - 2-e usga., ucnp. n gon. - M. :
nO '@OPYM' : UHD®PA-M, 2019. - 208 c. : un. - (MpodeccuoHansHoe obpasosaHue). - ISBN 978-5-8199-0297-4. - TekcT
: 3NeKTpoHHbIiA. - URL: https:/znanium.com/catalog/product/988422 (nata obpauweHus: 06.03.2020). - Pexwum goctyna:
no noanucke.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.10 MawunHHoe ob6y+eHne

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrKa U UHPOPMALIMOHHbBIE TEXHONOrN
Mpochunb noarotoskn: CUCTEMHbIV aHaNN3 U MHOPMALIMOHHbBIE TEXHONOINK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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