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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 oucumnnuHbl paspaboTan(a)(m): LoueHT, K.H. HacpytamHoB M.d. (kagpenpa KOMMNbIOTEPHON MaTeEMaTUKN 1
MHdOopMaTKKK, oTAeneHne neparormyeckoro obpasosaHus), Marat.Nasrutdinov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN

OriK-1 CnocobeH HaxoanTb, OOPMYIMPOBATh M pelaTh akTyasbHble U 3Ha4YVMble Npobnemsbl
NPUKNagHoON N KOMMbIOTEPHOW MaTemMaTukn

OriK-2 CnocobeH co3naeath 1 UCCNenoBaTb HOBbIE MAaTEMATMYECKME MOLENN B
ECTECTBEHHbIX Haykax, COBEPLIEHCTBOBATL U pa3pabaTbiBaTb KOHLENLUN, TEOPUA U
MeToabl

Or1K-3 CnocobeH caMoCTOATENbHO CO34aBaTb NPUKNALHbIE NPOrPaMMHbIE CPEACTBA Ha

OCHOBE COBPEMEHHbIX MHZIOPMALIMOHHBIX TEXHONOMMA U CETEBbLIX PECYPCOB, B TOM
uMCne OTeYeCTBEHHOro NPON3BOLACTBA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
OCHOBHbIE METOAbI MALWMHHOTO 00y4YeHNs!

JlonxeH ymeThb:
NPVMEHSITb NOMYYEHHbIE 3HAHUS ONS NMOCTPOEHUS MOLEeNel MalWMHHOTO 0by4YeHust

JonxeH Bnanetb:

npuknagHeiMK naketamm pandas, numpy, matplotlib, sklearn ona peanmsaummn moneneit MaWMHHOrO 06y4YeHNs. YMETb
aHanu3npoBaTb BaXHOCTb NPU3HAKOB OO BEKTOB 1 OLIEHMBATL TOYHOCTb PabOThl NPYMEHSEMbIX METOL0B.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- NTOHMMaTb NPpUHLUKNbI, METOObI N NOOXOObl MALWWNHHOIO 06y‘-IeHVI$|;

- MPUMEHATb TeopeTnveCKne 3HaHunA, 1 npakTn4eckne ymeHns n HaBblkn B obnactu uccnenosaHus 3agady aHanmsa
OaHHbIX N UX pelweHnsa Metogamm MamHHOro o6y'-|eHv|9|.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.09 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpazosatenbHol nporpammbl 02.04.01 "MaTemaTrika u KoMMbloTEPHbIE Hayky (MeToobl MaTeMaTn4Yeckoro u
anropUTMNYECKOrO MOLENMPOBAHUS 0BLEHAYYHbIX 1 MPUKIAAHbIX 3a4a4)" U OTHOCMTCS K 0653aTeNbHbIM JUCLMMNIVHAM.

OcBauBaetcs Ha 1 kKypce B 2 ceMecTpe.

3. O6bem aucuMnanHbI (MOAYns) B 3a4eTHbIX eAUMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb AUCLIMIIMHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTta - 61 4aca(oB), B TOM 4ncne nekuuu - 30 yaca(oB), NpakTnyeckne 3aHsTus - 30 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositensHas pabota - 101 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 54 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLUMANHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue OUCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmnit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNANHE (MORYNIO)
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

1. |Tema 1. BeeneHue 2 6 0 6 0 0 0 20
Tema 2. 3apaya knaccngomkaumm gaHHbIX
2. |(nornyeckmne n MeTpuyeckue) 2 6 0 6 0 0 0 20

Tewma 3. 3agaya knaccngmkaumm gaHHbIX

3. |(nnHenHble MeToObl M Banecosckas 2 6 0 6 0 0 0 20
naccudvkaums .
eMa. SanaJa perpeccith ! 2 6 0 6 0 0 0 20
ema 5. HEMPOHHbIE CeTy 2 6 .0 | 6 ] 0 0 0 21

eHe A HaRANS-AaHHbiXrvatoe uu_y-lcnwc AeTopriecKkiti 0030 TeOptit-MaititHHOTO 6'}""ic'rii/‘l T Ououp saga4
aAlmHERHO O6y‘-|eH|/|9|. [NoHaATuS n TepMnHonorus MaLUVIHHOFOQﬁy‘-IE HUSH Kn CCIrnglKaU,VIﬂ(ﬁaﬂ Y M@LI.II/IHHOFQ)Oéy-Iel‘]iUﬂL
Oy4eHue ¢ YYUTENEM. Meton KOoppeKkuunn OWnOKN. Meton O6paTHC ro paCﬂtOCTpaHe HN S OUJM;KVL O6y‘-|eH|/|e 6ed
yquTens. O6yLIGHV|e C nogkpenneHnem. MeTon enxanwmnx cocenei. Bubnuotekun a3bika Python ans pa6OTbI C
naHHbiMn (NumPy, Pandas, Scikit-Learn).

Tema 2. 3apadya KnaccucpukaumMm OaHHbIX (Mornyeckue n MeTpuyeckue)

3apauym knaccudgoukaumm. Jlornyeckue metoabl knaccudpmkaumm. Pewatowme nepesbs. XagHas HACXOASWAs cTparernus
'paznensii u Bnacteyid'. Anroputm ID3. HepocTtatkm XanHol cTparernm n cnocobsl nx yctpaHeHus. MNpobnema
nepeobyyeHus. CnyyaitHblli nec. MeTpuuyeckne MeToabl kKnaccugukauun. Mmnotesbl KOMAAKTHOCTY U HEMPEPBLIBHOCTU.
O606LWEHHBI MeTpuyeckuin knaccudpukaTtop. Meton 6nuxaiwmnx coceneit KNN 1 ero obobweHnus. Moabdop yucna k no
KpUTEPWIO CKOMb3SLEro KOHTpons. Meton noTeHumanbHbIX (OyHKLMIA 1 ero CBA3b C TMHENHON MOLENbIO
knaccugukaumm. Henapametpuyeckas perpeccus. JlokanbHO B3BEWEHHbIA METOA, HAMMEHbLWWNX KBaAPATOB. loepHoe
crnaxuBaHue. 3afada otbopa npusHakoB. XaaHblli anropuT™ NOCTPOEHUS METPUKM.

Tema 3. 3apaya Knaccucukaumm gaHHbIX (MMHEeNHbIe MeToabl U BanecoBckasa knaccudmkaums)

NuHeliHble MeToObl KNaccudoukaumm. MeToll cTOXacTUYeCKOro rpaMeHTa sl HaCTOMKN IMHEHBIX KNTacCUopMKaTopoB.
Perynsipusauus. JinHeinHas perpeccust oT ogHoi nepeMeHHoin. Moaenb npeacrasneHmst. @yHkuMs oleHnBaHus. MeToq
rpafMeHTHOro crnycka. JInHeHas perpeccusi oT MHOrMX nepemeHHbix. MonuHoMuanbHas perpeccus. MNpobnema
nepeoby4yeHusi n HefoobydeHus. OTobpaxeHue OaHHbIX. baliecoBckas knaccudurkaums 1 oLeHUBaHne NAoTHOCTK

Tema 4. 3apaua perpeccumn

3apauu perpeccuun. MeTon onopHbIX BEKTOPOB 1 ornctudeckast perpeccusi. OntumanbHas pasaensiouas
runepnnockocTb. [MoHsATe 3a30pa Mexay knaccamu. Cnyyan NMHERHON pasaenMoCT U OTCYTCTBUS NIMHERHOM
pasnenuMocTi. CBSI3b C MHMMM3ALMER perynsipnaoBaHHOro SMIMPMYEckoro pucka. KycoyHo-nnHenHas dpyHkums
notepb. 3aaadya KBaapaTuyHOro NPorpaMM1pPOBaHUS 1 ABOMCTBEHHas 3amadqa. [oHaTUe onopHbIX BEKTOPOB. JIMHeHas
perpeccusi. 3aiaya perpeccur, MHOroMepHas NMHeinHas perpeccus. MeTon HauMeHbLMX KBaApaToB, ero
BEPOSITHOCTHBI/ CMbICT 1 FeOMEeTPUYecKnii cMbich. MoHUXEHNe pa3MepHOCTU U MEeTOL, MMaBHbIX KOMMOHEHT. KoMnoaunuum
anropuTMOB.

Tema 5. HerpoHHbIe ceTn

HelipoHHble ceTu. paaneHTHble MeToObl onTUMMU3auun. Bruonorudeckmnin HelipoH, Mooens MakKannoka-MuTtca kak
NIMHERHbIN KnaccudgoukaTop. PyHkUuK aktusauun. MNMpobnema nonHoTbl. 3adada ucknodatouero unu. MNMonHoTa
IBYXCIOVHbIX CeTeli B NpoCcTpaHCcTBe OyneBbiX oyHKLUMA. ANropuTtM 06paTHOro pacnpocTpaHeHus owmnbok. OBPUCTUKN
NS POPMUPOBAHNS HaYanbHOro NpubnuxeHus. Meton NOCNOVHON HACTPOVKK ceTu. HelipoHHble ceTun rny6okoro
0by4eHns (0630p).

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 11 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 roga Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cogepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyeMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Habopbl AaHHbIX Onst MawmnHHOro obyyeHust - http://archive.ics.uci.edu/ml/datasets.htmi
OnnainH kypc Andrew Ng - www.coursera.org/learn/machine-learning
Pecypc, nocBsweHHbI MawmnHHOMY 0bydeHmio - hitp://www.machinelearning.ru/

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn CTy,D,eHTaM HeobxoOMMO MnocellaTtb NeKLUN U BECTX KOHCMNEKT NieKLniA Bcrnen 3a U3NoXeHnem
mMatepunana npenogasaTtenem. PeKOMeH,D,yeTCFI I'IpOpaéaTblBaTb KOHCMEeKT B Te4eHne OH4 nocne
nexkuunm n npocMmatpmeatb ero BHOBb HakaHyHe CJ'IG,D,yPOLLI,GVI nekumn. B cny4yae 06Hapy>KeH|/|s| owmbok
nnn BO3HMKHOBEHNSA BOMPOCOB Mo npenblayuwemy marepuany Heobxo 1Mo 06paTI/ITbCFI K
npenonasaresto.

npaktudeckme | Insi noaroToBKM K MpakTUHECKMM 3aHSITUSIM CTYLEHTY PEKOMEHAyeTCs NpeaBapuTeNbHO

3aHATUS npopabaTbiBaTb Kak NeKUMOHHbIN MaTepua, Tak 1 Matepuan NpenblayWwmnx NpakTMHeckmx 3aHsThiA.
OcHoBOW o115t MOATOTOBKM CIy>XMT LOOPOCOBECTHOE BbINO/IHEHME AOMalHEro 3agaHus. Ons
YCMELWHOro peweHnst 3a1a4 NepBoi YacTu Kypca CTyaeHTaM pekoMeHayeTcsl BCOMHUTb MaTepuarn,
OCBOEHHbI B NpeblaylWwmnx ceMecTpax B pamMkax 6a30Bbix MaTeEMaTU4ECKNX AUCLUMINH.

camocTtos- | CamocTosiTenbHas paboTta CTyAeHTOB COCTOUT U3 [IByX OCHOBHbIX YacTel - NpopaboTka NeKLUMOHHOro
TenbHas MaTtepuana v BbINONHEHUS AOMallHUX 3aaaHuin. N5 0CBOEHUS TEOPETMHYECKOro U NPakTMYeckoro
pa6oTa MaTtepuana, B ciiy4ae, Korfia KOHCMeKTOB OKa3blBaeTCs HEOCTaTOYHbIM, Unv Ans Gonee AeTanbHoM
npopaboTKn OTAENbHbLIX TEM PEKOMEHOYeTCS UCMONb30BaTh NUTEPATYpPY, yKa3aHHYIo B
COOTBETCTBYIOLEM pasfene. Bce BoaHUKaloWwme BONPOCHI PEKOMEHAyeTCsl 3apaHee YeTko
COpMYNMPOBaTh U BNOCNEACTBUM 06CYaUThb C NperoaaBaTtefnemM.

aK3aMeH 3anorom ycnewHomn coaqm ak3ameHa siBnsietcs pabota B TeHEHVe BCEro cemecTpa.
HenocpeLcTBEHHYO MOLArOTOBKY K 9K3aMeHy PEKOMEHAyeTCs pa3nenuTb Ha Aga atana. Ha nepsom
aTane npopabaTtbiBalOTCSA BCE 9K3aMeHaLMOHHbIE BOMPOCHI 1 (hOPMYNMPYIOTCS BOMPOCHI K
npenonaBaTento B paMKax KOHCyNbTauum Nno pasaenam, HeLoCTaTo4HO NoAPOOHO ONMCaHHbIM B
paMkax NnekLMOHHOro Kypca nnu 6onee TpyaHbIM B OCBOEHUM MaTepuana. Mocne KoHCcynbTaumm
MPOUCXOAUT OKOHYaTeNbHas npopaboTka v 3akpenneHe Matepuana no BCEM 9Kk3aMeHaLMOHHbIM
BOMpOCaM.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTH B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanungamn n nuuamn ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepPHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMIo U3 PasHbIX MCTOYHMKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuo 02.04.01

"MaTtemaTturka 1 KOMNbIOTEPHbIE HAaYKM" 1 MarncTepckomn nporpamme "MeTtoapl MaTeMaTu4eckoro 1 anropuTMMYecKoro
MOLEennpoBaHus obLLeHay HbIX ¥ NPUKNaaHbIX 3anay”.
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orpamma gucumnaunHbl "MawmHHoe o0ydeHue"; 02.04. aTeMaTtuka 1 KOMMbIoTepHbIe Haykmn".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.09 MawwuHHoe oby+HeHne

MepeyeHb nuTepartypbl, HEOOXOAUMOW L4JIi OCBOEHMUS OUCLMMAUHBI (MOLYyNs)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMObIOTEPHBIE HAYKK

Mpodpunb noaroToBkM: MeToAbl MATEMATUYHECKOrO M anropuUTMUYECKOro MOLENNPOBaHMS 06WeEHaYYHbIX U NPUKNAaHbIX
3agay

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0byyeHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:
1. Koanbo Jlync Menpo, MNoctpoeHre cucteMm MawmnHHOro obyyeHns Ha si3bike Python [SnekTpoHHbIn pecypc] / Nyuc
Menpo Koanbo, Bunnn PuyapT - M. : IMK Tlpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7 - URL:
http://www.studentlibrary.ru/book/ISBN9785970603307.html
2. ®nax ., MawnHHoe obyyeHne. Hayka 1 NCKycCTBO NOCTPOEHUS anrOpUTMOB, KOTOPbIE N3BAEKAKOT 3HAHUSI U3 LaHHbIX
[OnekTpoHHbIf pecypc] / @nax IN. - M. : IMK [Mpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - URL:
http://www.studentlibrary.ru/book/ISBN9785970602737.html
3. MakkuHnn Y., Python n aHanvsa paHHbIx [9nekTpoHHbIl pecypc] / Yac Makkunnm - M. : IMK [Mpecc, 2015. - 482 c. -
ISBN 978-5-97060-315-4 - URL: http://www.studentlibrary.ru/book/ISBN9785970603154.html
4. BotoruH, B.B. Matematuyeckne oCHOBbI MAWMHHOIO 06y4eHNs U NPOrHO3MpoBaHUs : ydyebHoe nocobue / B.B. BbioruH.
- Mockea : MLUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TeKCT : aNeKTPOHHbIN // SNeKTPOHHO-61bnmoTeyHas
cuctema Jlanp' : [canT]. - URL: https://e.lanbook.com/book/56397

JononHutenbHasa nuTteparypa:

1. Cammepdomng M., Python Ha npakTuke [OnekTpoHHbit pecypc] / Mapk Cammepdomng - M. : OMK TMpecc, 2014. - 338 c.
- ISBN 978-5-97060-095-5 - URL: http://www.studentlibrary.ru/book/ISBN9785970600955.html

2. Ocunos I".C., MeToabl MICKYCCTBEHHOrO MHTENNeKTa [OnekTpoHHbI pecypc] / Ocunos IM.C. - M. : DUBMATIINT, 2011.
- 296 c. - ISBN 978-5-9221-1323-6 - URL: http://www.studentlibrary.ru/book/ISBN9785922113236.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.09 MawwuHHoe oby+HeHne

I'Iepe'-|e|-|b MH(POPMaLLMOHHbIX TEXHONOMMW, UCNONb3YyeMbIX AN1s1 OCBOEHUS AUCLUMIUHbI (MOJJ,ynSl), BKJlro4yas
nepedyeHb nporpaMmMHOro obecneyeHns u MH(OPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHnA 06u_.|,eHaqub|x 1 npuknanHbix
3anad

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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