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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 oucuunnuHel paspabotan(a)(v): 3aBenytownii kadenpoi, A.H. (noueHT) Muccapos M. L. (kadpenpa aHannsa
OaHHbIX 1 NccnenoBaHns onepauni, oTaeneHne yHaaMmeHTanbHOM MHAPOPMAaTUKK U MHAPOPMALMOHHbBIX TEXHONOMUR),
Moukadas.Missarov@kpfu.ru ; ooueHT, K.H. (ZoueHT) LWycTtosa E.IN. (kadenpa aHanuaa faHHbIX U MCCnenoBaHms
onepauwuii, otaeneHme oyHaaMeHTanbHON NHGOPMATUKN 1 MHCDOPMALMOHHBIX TexHonoruin), Evgeniya.Shustova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
Orik-2 CnocobeH coBepLIeHCTBOBATL 1 peann3oBbiBaTh HOBbIE MaTeMaTuyeckme MeToabl

peweHna npuknagHblX 3anad

MNnK-4 BbinonHeHne pabot 1 ynpasneHue pabotamm nNo co3naHuio, Mogucrkaumm m
conpoBoxaeHuo NC

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JlonxeH 3HaTb:

- OCHOBHble MOCTAHOBKW W Knaccudukaumio 3aaay MaWwmnHHOro obyyeHns;

- OCHOBbI PErPEeCcCMOHHOro 1 KNnacTepHoro aHannsa ;

- MeToLbl 6aieCOBCKOM 1 NMHERHO Knaccugpmkaumnm, NepeBbeB PELEHW, HEAPOHHBIX CETEN;

JonxeH ymeTtb:

- CpOpMaﬂVISOBaTb 3a4aydn B pas3iMyHbIX NpuknanHbIX 06NnacTsax Ha OCHOBE MaTtemMaTuyeckmx Mo,u,ene|7|
PErpeccroHHOr0 1 KNacTePHOro aHanmaa, Teopumn Knaccugoukaumm;

- NIPUMEHATb MeTOObl N aNrOPUTMbI MALWWHHOIO o6yqu|/|9| npu pelweHnn npuknagHblx 3ana4y aHann3a naHHbIX

JlonxeH BnaneTb:

- COBpEMEHHbIM MateMaTn4eCknm annapaTtom aHanmaa gaHHbIX;
- HaBblKaMM NOCTAHOBKN HAay4YHO-UCCienoBaTe/ibCKMX 3anad.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

-OCYyLWEeCTBNATb NOMCK NHJPOpMaLIUK N NpeaBapUTeNbHYIO o6pa60n<y OaHHbIX NO NONy4YeHHOMY 3a0aHUIO, I'IO,D.60p
ajekBaTHbIX MeTo40B MALWLNHHOIO 06y‘-IeHVIFI, HeobXxoAUMbIX NSt peweHns noctas/eHHbIX 3anay

-MPUMEHATHL B npocpeccmor—iaanom neAaTeNnbHOCTUN 3HaHWA, yMeHUs, HaBblkW, NMNoy4YeHHble B X04e OCBOEHNA
OncunnnHbl

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.08 OucumnaunHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas mateMatvka u nHgopmatuka (Matematnieckoe MoLEeNMpoBaHve
PV3NYHECKMX MPOLECCOB)" M OTHOCUTCS K 06513aTeNbHBIM OUCLIMIIVIHAM.

OcBavBaetcsi Ha 1 Kypce B 2 cemecTpe.

3. O6bem gucunnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLIMIINHBI COCTaBASIET 7 3a4eTHbIX(ble) eanHuL(bl) Ha 252 yaca(oB).

KoHTakTHasi paboTa - 42 yaca(oB), B TOM 4YncCne nekuun - 26 4aca(oB), npakTnyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 210 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
®dopma NPOMEXYTOHHOrO KOHTPONS ANCLMMANHBI: 3a4ET BO 2 CEMECTPE.

4. CopepXxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Bupgbl 1 yacbl KOHTaKTHOM paboThl, Camo-

MX TPYA0EMKOCTb (B Yacax) cToS-

N Paspenbl gucumniunHbl / Ce- [Nekuumn,llekunm Npaktu-|Mpaktn-fla6opa-lla6opa-| T€Nb-
Moanyns MEeCTP| Bcero | B 3/1. | YeCKue [yeckue |[TOpHble |TOpHble| Has

copme [3aHATUSA, B an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. Knaccngovkaumsi 3anaqy MawmHHOro
1 06y4eHusi. PacnpeneneHust n paccTosiHns Ha

- | naHHbIX. 2 2 0 0 0 2 0 22
2. |Tema 2. PerpecCuoHHbI aHanms. 2 4 0 0 0 2 0 38
3. |Tema 3. HelpoHHble ceTw. 2 8 0 0 0 2 0 35
4. |Tema 4. MeToabl knaccugumkaumm. 2 4 0 0 0 2 0 36
5. |Tema 5. [lepeBbs peleHunin. 2 4 0 0 0 2 0 35
6. |Tema 6. KnacTtepHblin aHanms. 2 4 0 0 0 6 0 44

Toro 26 0 0 0 16 0 210

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. Knaccudbmkauums 3apnad malumHHoro obydeHusi. PacnpepeneHust u pacCTosSsHUS Ha OaHHbIX.

MpuMepsbl 1 Knaccudmrkaums 3anay MalwnHHoro obydeHns. ObydeHne ¢ yumutenem n obydeHue 6es yuutens. Npobnema
nepeobydyeHunsi. BeposTHOCTHbIE pacnpeneneHns Ha gaHHbIX. DYHKUMK NoTepb. AMNUPUYECKUI PUCK. TUMbI AAHHBIX,
ob6paboTka JaHHbIX. Mepbl CX0ACTBA, METPUKW, YNbTPpaMeTpUk. PaccTosHUs Ha eBKIMOO0BbIX NPOCTPaHCTBAX.
PaccTosiHue XaMMUHra 1 pefakLnoHHOe pacCcTosiHe.

Tema 2. PerpecCUOHHbIN aHanNus.

MHoxecTBeHHas nuHeitHas perpeccusi. HennHeliHas perpeccusi. 'pebHeBast perpeccusi. Meton nacco. Jloructmyeckast
perpeccus. BHewHune 6ubnuotekn Python ons ocywecTeneHns perpeccuoHHoro aHanmaa. Busyannsaums pesynbtatos
perpeccroHHOro aHanuaa ons ogHoakTopHOM U ABYXEaKTOPHOW NMHENHON 1 HENNHENHOW perpeccuii Ha Python.
[MocTpoeHne nMHUKM normcTudeckon perpeccum Ha Python.

Tema 3. HenpoHHble ceTu.

NuHeiHble knaccudprkatopbl. ANropuT™M 0ByyeHus nepcenTpoHa. Teopema 0 CXOLMMOCTY anropMTMa NepcenTpoHa.
2-X-CIOMHbIA NepcenTpoH. nybokne HeMpPOHHbIE CeTH NPSIMOro pacrnpocTpaHeHus. ObyyeHne HePOHHOR ceTu.
"paauneHTHbIl cnyck. MeTon obpaTHOro pacnpocTtpaHeHus owmnbku. Cnocobbl perynsipuaumu. Mpobnemsl onTuMmaaumnm
HelMpoHHbIX ceTell. CBepTOUYHblE HEMPOHHbIE ceTn. Onepaumns ceepTku. MNynuHr. PekyppeHTHble HEMPOHHbIE CeTH.
ABTOKOAMPOBLMKK. MNprMeHeHne 6ubnunotek Python ons peannsaumm anropytMoB HEAPOHHbBIX CETEN.

Tema 4. MeTtoapbl Knaccudoukauum.

MeTon k 6nmnxanwmx cocenei n ero mogndukaumu. uarpamma BopoHoro. dopwmyna baiteca. baiiecosckas
knaccudpmkaums. HavsHblli 6aiecosckuii knaccudoukatop. baecoBckas knaccudgukaums B cnydae ANCKPETHOro 1
HenpepbIBHOroO pacnpeneneHnii. Bolbop OaHHbIX Ans peleHns 3anayn Knaccmdpmkaumm 3 peno3uTopus aHHbIX Ans
MawmnHHoro obyyeHus. Peanusaums metoga k Gnuxariwux coceget (KNN) n ero moandgpumkaumm Ha Python. PeweHue
3apaym Kknaccudprkaumm ¢ nomoLLblo HameHoro bariecosckoro knaccudpumkaropa Ha Python. OueHka To4HOCTH
NoMyYeHHbIX PELeHNiA C MOMOLLBIO METOAA Kpocc-Banuaaumm Ha Python.

Tema 5. [lepeBbs peLLeHUMN.

PerpeccunoHHble oepesbs. [epesbsa knaccudukauum. SHTponus kak mepa nHgopmaumm. KostdpuumeHt OxunHu.
Anroputm CART. AnropuTm C4.5. MpuMep noctpoeHns nepesa knaccudpukaummn. Pewarowwne npasuna. Obpeska
nhepesbes. [1prMeHeHne MeToda nepeBbeB pelleHnin ansg 3agaqm knaccudukauum Ha Python, oueHka ToyHoCcTH
MONy4YeHHbIX PeLeHnii.

Tema 6. KnactepHbiin aHanus.
OBpUCTMYECKNE METOLbI KNacTepm3aunn: MeTo, CBA3HbIX KOMMOHEHT, METOA, KpaTtyarlero gepesa, anropnutm dopernb.

Anroputm K-cpegHux. ANropuTMbl epapxuyeckoin knactepusaumu. Metogbl "6nuxHero cocena”, "nanbHero cocena”,
cpefnHen cBA3K, LEHTPOB Macc, metog Yopaa. ®opmyna JlaHca-Yunbamca. PyHKLMOHANbI KA4eCcTBa KNnacTepHOro
pasbueHns. Boibop DaHHbIX ANs peweHns 3a8ayn Knactepusaumm U3 peno3nutopust AaHHbIX 4 MaWMHHOTO 0By4YeHMs.

MNpumeHeHe MeTona k cpenHux ons peweHns 3agadn knactepmusauum Ha Python.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

3AE
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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, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

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

BbioruH, B.B. MaTtemaTtuniyeckme 0CHOBbLI MalWMHHOIO 06y4eHMsl U MPOrHO3MPOBaHNS [NeKTPOHHBIA pecypc] : y4eb.
nocobue Mocksa : MLUHMO, 2013. 304 c. - hitps://e.lanbook.com/book/56397

NarytuH, M.B. HarnsinHas maTemaTundeckasi ctatuctuka [9nekTpoHHbIi pecypc] : y4eb. nocobue Mocksa : Mi3gatenbctso
'Nabopatopus 3HaHuiA', 2015. 475 c. - https://e.lanbook.com/book/70706

®dnax, M. MawuHHoe 0byyeHune. Hayka 1 nckyccTBO NOCTPOEHNS anropyTMOB, KOTOPbIE U3BMEKAIOT 3HAHNS U3 OaHHbIX
[SnekTpoHHbIl pecypc] Mocksa : MK lNpecc, 2015. 400 c. - https://e.lanbook.com/book/69955

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPO/S 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpencTBaa;
- KpUTEPUM OLIEHMBAHNSA AN KAX 00 OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbil.
NuTtepatypa MoxeT BbITb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 ABYX BapUaHTOB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe OUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npu BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMK NeYaTHbIX M3aaHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydvatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 n3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM M BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

BaitecoBckue_MeTonbl_MalwWHHOrO_0byyeHus_(kypc_nekuuii .M. BeTposa) -
http://www.machinelearning.ru/wiki/index.php?title=
BaiiecoBckue metonbl_MawnHHOrO_oby4yeHus (kypc_nekuwmit) / 2017 O.M1. Betpos

BeeneHve B MawunHHoe obyyeHne (komaHna B Teams) -
https://teams.microsoft.com/l/team/19%3a3b0a97e684124a71aad1f81f75febcdd%40thread.tacv2/conversations ?groupld=2795t

BeeneHue B MalwmHHOe 0byyeHue Ha Python (SOP Ha caiite KDY) - https://edu.kpfu.ru/course/view.php?id=3795
MawwnHHoe o0byyeHue (kypc nekumid, H.KO.3onoTbix) - http://www.uic.unn.ru/~zny/ml/

MawwnHHoe_ obyyeHne_(kypc_ nekuuii _K.B.BopoHuoga) -
http://www.machinelearning.ru/wiki/index.php?tite=MawnHHoe_ 0byyeHne_(kypc_ nekunii%2C_K.B.BopoHuoB)

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKomeHaauum

nekumm Mocne nNpocnywmBaHns Kaxaoi Nekummn CTyAeHT LOMXKeH AoMa caMoCTosiTeNbHO ee npopaboTtartb,
MCMNONb3ysl KOHCMEKT 1 Ty OCHOBHYIO 11 AOMOMHUTENbHYIO NTepatypy, kotopas bbina pekomeHnoBaHa
npenonaeatenem. Takasi caMocTosiTenbHas pabota facT BO3MOXHOCTb CTYAEHTY HA O4epenHOA
NeKUMM Nyyie NoHMMaTh 1 ycBavBaTb HOBbI MaTepuan.

Peanusauusa naHHoi gucumnivHbl NpeanonaraeT kak 04Hyto, Tak ¥ AUCTaHUMOHHOE hopMy
oby4yeHus.

na6opaTopr|e Kaxnpoe npakTn4eckoe 3aHATne npegnonaraet 3HaHne N3/10KEHHOIo Ha nekunmn teopetnyeckoro

pa60Tb| mMatepunana, oTHOCsLWerocs K 0aHHOMY NpPakTn4eCkoMy 3aHATULO. HOSTOMy Onga ny4dwero yCBoeHus
CTyOEeHTy XenatenbHO nepen KaXanbiM npakTtni4eCknMm 3aHATUEM N3YHNTb NPEenCTOSWYO TEMY,
MCNonb3ysa KOHCMEKT N nnteparypy, KotTopas 6bina pekoMeHngoBaHa npenogaBaTtenem.

Peanusauusa naHHow gucumnivHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLUMOHHOE GoopMy
o0by4eHus.

camocTos- | CamocTosiTenbHas paboTa CTyAeHTOB ONMPaeTCs Ha NPYBELEHHYIO OCHOBHYIO U LOMOMHUTENBHYIO
TenbHas nuTepaTtypy no M3y4aemMoMy Kypcy, a TakXe Ha NpeLnoXeHHbIE MHTEPHET-pecypchl. [ns nomowm
pabota CTYLEHTY NPy OCBOEHWUM 1M TEM, BBIHECEHHBIX HA CAMOCTOSTENbHOE 0ByYeHUEe, NpeanonaraeTcs
NpoBeLeHNE KOHCYNbTaUuiA, Kak 0BWux, Tak U MHAMBULYANbHbIX.

Peanusauusa gaHHoi gucumnivHbl NpeanonaraeT Kak 04Hyto, Tak 1 AUCTaHUMOHHOE hopMy
oby4yeHus.

3aveT Lns nogrotoBkm K 3a4eTy No AMCUMUNNMHE CTyoeHTy ByneT npeanoxeHa noapobHas nporpamma
Kypca 1 BOMpocChl, BbIHOCKMMbIE Ha 3a4eT. [pn noaroToBke K 3a4eTy Npeanonaraertcs, 4To CTyOeHT,
M3yyalolwmin Kypc, cHaYana 03HakoMUTCS C NeKUUSIMUX, MPOCMOTPMUT MaTepuanbl TEM, BbIHOCUMbIX Ha
3ayerT, B npeanaraemoli y4ebHO-MEeTOAMYECKON NnTepaType.

Peanusauusa naHHoi gucumnivHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLMOHHOE GoopMy
o0by4eHus.

10. MepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKOe obecneyeHne 06pa3oBaTenbHOMO NpoLecca no LUCLUMIMHE (MOLYNI0) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MomelweHnst ons caMoCTOSTEeNbHON paboTbl 0ByHatoWMXCS, YKOMMNNEKTOBAHHbIE CrieuMann3npoBaHHoi Mebenbto (CTonbl 1

CTY/bs) 1 OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbloTep v npuHTep Ans pacneyarky pasnaroyHbix MaTepuanos.
MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumumv npenogasaHus aucUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTV B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TeXHonorum, obneryarowme
BOCMpUSTHE NHpopMaLMKN 0By4YatoWMMUCS MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTsa, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOpPMaLnio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayonanbHO;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang nepenayv Hgoopmaummn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI 06yqa|ou4eroc9| C npenogaesarenem, B TOM Hucne Be6I/1HapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI AJ15 npoeeneHnsa BupTyanbHbIX NEeKUMN ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUS BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yquM9|, nposeneHns ceMmnHapoB, BbICTyNIeHNAa C ooknagamm 1 3alTbl BbINOMTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW paGOTbI;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA AJis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpPOnS;

- yBenndeHne npononxmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENIbHOCTUN NX COa4qun:

- NPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatowwerocst K 0TBETY Ha 3a4éTe UNn 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- MPOAOMXMNTENBHOCTI BBICTYNEHNS 0By4atowWerocs npu 3awmte KypcoBoii paboThl - He Bonee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMm ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.04.02

"MpuknagHas matematvka n nHopmaTnka" n MarmcTepckon nporpamme "Martemartnyeckoe MoaenmpoBaHme
dor3n4eckmnx npoLieccos”.
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51.0.08 BeeneHue B MalwmnHHoe oby4eHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpmnb noarotoskn: MaremaTnyeckoe MogenmpoBaHne unsnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTteparypa:

1. BotoruH, B. B. Matematuyeckue 0CHOBbI MaWMHHOrO 0By4eHns U NPOrHO3NpPoBaHus : yiebHoe nocobue / B. B. BbtoruH.
- Mocksa : MUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TeKCT : @NeKTPOHHbIV // J1aHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/56397 (nata obpaweHuns: 12.12.2021). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. ®nax ., MawnHHoe obyyeHne. Hayka n nckycCcTBO NOCTPOEHMS anropMTMOB, KOTOPbIE M3BNEKAKOT 3HAHUS U3 AaHHbIX /
®nax . - Mockea: OMK [Mpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT
ctypeHTa' : [cawnT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970602737.html (nata obpaieHus: 12.12.2021). -
Pexwvm goctyna : no noanucke.

3. KawwnnHa, O.A. Muccapos M.[. 9nekTpoHHbIi kKypc 'AHann3 aaHHbix B cpene R', 2014. - TekcT : anekTpoHHbii. - URL:

https://edu.kpfu.ru/course/view.php?id=833 (nata obpaieHus: 12.12.2021). - Pexxum poctyna: Tobko Ansi CTYLEHTOB U
cotpynHukos KPY

JononHutenbHas nuteparypa:

1. KpsiHeB, A. B. MeTpuuecknii aHanns u obpabotka naHHbix / A. B. KpsiHes, I". B. NlykuH, [. K. Y nymsiH. - Mockea :
DOUBMATIINT, 2012. - 308 c. - ISBN 978-5-9221-1068-6. - TEKCT : 3NeKTPOHHbIN // JlaHb : aneKTPOHHO-6MbNnoTeYHas
cuctema. - URL: https://e.lanbook.com/book/59523 (nata obpawenusi: 12.12.2021). - Pexxum goctyna: ons aBTopus.
nosib3oBarenen.

2. NannTberos., . M. KoMnbioTepHble TEXHONOMMIN aHannsa gaHHbIX B 3KOHOMeTpuke: MoHorpadoust / .M. Laiintberos.
- 3-e nsg., ucnp. v gon. - Mockea : Bysosckuit yuebHuk: HULL MHdpa-M, 2013. - XIV, 587 c. (Hay4yHas kHura). ISBN
978-5-9558-0275-6. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/365692 (nata obpaleHus:
12.12.2021). - Pexum goctyna: no noanucke.

3. Uypakos, E. . BBeaeHvne B MHOrOMepHble cTatucTuyeckne Metoasl : yuebHoe nocobue / E. M. Yypakos. -
CaHkT-leTepbypr : JlaHb, 2016. - 148 c. - ISBN 978-5-8114-2149-7. - TekcT : aNeKTPOHHbINA // JlaHb :
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/87598 (nata obpaweHus: 12.12.2021). - Pexum
JocTyna: ang asTopma. nonb3osaTenen.
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51.0.08 BeeneHue B MalwmnHHoe oby4eHne

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

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpmnb noarotoskn: MaremaTnyeckoe MogenmpoBaHne unsnyeckmnx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

AR 5 AN LM O



