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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma gucumnnunHbl "BeeneHne B MalmHHoe obydeHne"; 01.04.02 "MpuknagHas Mmatemartuka v nHdopmartmka”.
p

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
; KawwvHa Onbra AHgopeesHa

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OriK-1 CnocobeH pelwaTb akTyanbHble 3a4a4v oyHAAMEHTaNbHON 1 NPUKIaaHO
MaTemMaTukm
Orik-2 CnocobeH CoBepLIEeHCTBOBATb M peanv30BbiBaTb HOBbIE MateMatTuieckne MeToapl
pele-HUs NpuknagHbIX 3agady

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHble OMnpeeneHns, NocTaHoBKM 1 Knaccugorkauuio 3aaay MawmnHHOro oby4eHus:, a Tak xe MeTombl UX
peweHus.

OCHOBHble MeTObl pelleHnda 3agay MalMHHOIo 06y'-IeHVIﬂ, CUHTAKCUC N CeMaHTUKY A3blka R, nakeTtbl s3blka R
npuMeHsemble ong peweHunsa 3anady MalnHHOro O6y'—IeHI/IF|.

JonxeH ymeTb:

- doopmManusoBatb 3a4a4n B pasiNyHbIX NpUKNagHbIX o0bnacTax Ha OCHOBE MaTeMaTUyecknx Moaenen
perpeccuoHHOro 1 KnacTepHoro aHannsa, Teopun knaccudukaumu,

-q)OpMaﬂVI3OBaTb 3ajayn B pasiMdHbIX NpuknanHblx obnacTsix Ha OCHOBE MateMaTnyecKunx MeTon0B MAalNHHOIo
o6yquV|9| N nporpamMmmmpoBaTb anropuTtMmbl peann3aumm 3Tnx MeTonoB npu peweHnn npuknanHbix 3agay aHanmaa
OaHHbIX B R, a Tak Xe noHnMaTb U 0O BACHSATb BOSMOXHbIE pe3ynbrarthbl peUJeHMVI.

JonxeH Bnanetb:

HaBblkaMWi NOCTAHOBKWN Hay4YHO-UcCnenoBaTenbCknx 3aaa4q B pa3iMyHbIX NPpUKNnanHbIxX obnacTsix Ha OCHoBe
mareMaTthnyeckmx Metoaos MallMHHOIo 06yLIGHI/I$I.

HaBblKaMy NMOCTaHOBKM HAY4YHO-UCCNELOBATENbCKMX 3a4a4, PELaeMblX C NMOMOLLbIO METOA0B MALWHHOMO 0BYYEHUS, NX
peanu3auueii B R 1 uHTepnpeTaumm nonyYeHHbIx pesynbTaTos.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

-OCYyLWEeCTBNATb MOMUCK NHJPOpMaLIUK N NpeaBapUTENbHYIO o6pa60TKy OaHHbIX NO NONy4eHHOMY 3a4aHuI0, |'|0,El.60p
ajeKkBaTHbIX METOO00B MALLNHHOIO Oéy‘-IeHVIFI, HeobXoAUMbIX NSt peweHns NnocTtaBeHHbIX 3ana4y

-MPUMEHATHL B I'IpO(peCCVIOHaJ'IbHOVI neAaTenbHOCTN 3HaHWA, yMeHUs, HaBblkW, NMony4YeHHble B X04e OCBOEHNA
OncunnnnHbl

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.08 OucumnaunHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOWA
obpasosatenbHoi nporpammel 01.04.02 "MpuknagHas matemMaTuka u nHdpopmatka (Matematudeckme mMetomsl 1
VHCPOPMAaLOHHBIE TEXHONOMUM B 9KOHOMUKE U (oUHAHCAX)" M OTHOCWTCS K 0653aTeNbHbIM LUCLUMNINHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblgeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb ANCLIMIMHBI COCTaBASIET 8 3a4eTHbIX(ble) eanHuML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 42 4yaca(oB), B TOM YuC/e nekuun - 28 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 14 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTosiTenbHas pabota - 246 yaca(oB).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: OTCYTCTBYET B 1 cemecTpe.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbI, Camo-
MX TPYOO0EMKOCTb (B Yacax) cToS-
N Paspenbl oucumMnivHbl / Ce- [Nekuumn,llekuum Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. |4eckue |4eckue [TopHble|TOpHble| Has
c¢opme[zaHsiTUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa
Tema 1. Knaccmpukaums 3anay MawmHHOro
0by4eHus. PacnpeneneHust 1 pacctosiHus Ha
1. NAHHDIX. 1 2 0 0 0 2 0 28
2. |Tema 2. PerpeccumoHHbIn aHanms. 1 4 0 0 0 2 0 46
3. [Tema 3. HepoHHbIe ceTw. 1 8 0 0 0 2 0 41
4. |Tema 4. MeToabl knaccudukaumm. 1 6 0 0 0 2 0 42
5. |Tema 5. lepeBbs peweHui. 1 4 0 0 0 2 0 41
6. [Tema 6. KnactepHsblii aHanus. 1 4 0 0 0 4 0 48
Toro 28 0 0 0 14 0 246

4.2 CopepxaHue aucUUNIUHLI (MOBYyNSA)
Tema 1. Knaccuchukauus 3apad maliMHHOro obyuyeHus. PacnpeneneHus u pacCTOSHUA Ha OaHHbIX.

MpvMepsbl 1 knaccudomkaums 3anay MawnHHoro obydeHns. ObyyeHne ¢ yumtenem n obydeHve 6e3 yautens. Npobnema
nepeobyyeHns. BeposaTHOCTHbIE pacnpefseneHmns Ha AaHHbIX. PyHKLMM NOTEPb. SMNUPUYECKNIA pUCK. TUMbI AAHHBbIX,
0bpaboTka faHHbIX. Mepbl CXOACTBA, METPUKU, YNbTPAMETPUKU. PacCTOSHNSA Ha eBKNUAOBbLIX MPOCTPAHCTBAX.
PacctosiHue XaMMuHra n penakumoHHoe paccTosiHue.

Tema 2. PerpecCOHHbIN aHanun3.

MHoxecTBEHHas NUHeHas perpeccus. HennHeitHas perpeccus. MpebHesas perpeccus. Meton nacco. Jlornctnyeckas
perpeccusi. BHewHue 6ubnuotekn Python ons ocylecTeneHns perpeccnoHHoro aHanmaa. Buayanusaums pesynbtatos
PErpecCMOHHOro aHanuaa ons 0gHoakTOPHOM 1 ABYXEAKTOPHON MHENHON 1 HENMHENHON perpeccuii Ha Python.
lMocTpoeHne nMHUM NormcTUYeckon perpeccum Ha Python.

Tema 3. HerpoHHbIe ceTwm.

NuHeiHble knaccudpmkaTopbl. AropyuT™ 06yyeHWs nepcenTpoHa. Teopema 0 CXOAMMOCTY anropruTMa NepcenTpoHa.
2-X-CNOMHbBIA NepcenTpoH. ['nybokue HEPOHHbBIE CETH NPSMOro pacnpocTpaHeHus. OByYeHVe HEMPOHHO ceTu.
"paguneHTHBbIN cnyck. MeTon obpaTHOro pacnpoctpaHeHus owmnbku. Cnocobbl perynsipusumu. Mpobnembl onTuMmsauunm
HeNpoHHbIX ceTeli. CBepTOYHblE HEMPOHHbIE ceTn. Onepaumns ceepTku. MNynuHr. PekyppeHTHble HEMPOHHbIE CETH.
ABTOKOAMPOBLMKHK. MprMeHeHne 6ubnnotek Python ons peannsaumm anroputMOB HEMPOHHbBIX CETEN.

Tema 4. MeTtoapbl Knaccudoukauum.

MeTon k 6nmxanwunx cocenen n ero moancpukaumm. dunarpamma BopoHoro. ®opmyna Baiieca. baliecosckast
knaccudprkauus. HaveHbili 6aiecoBckuii knaccudoukatop. baecoBckas knaccugukaums B cnydae AnNCKPeTHOro 1
HenpepbIBHOroO pacnpeneneHnii. Bolbop OaHHbIX Ans pelweHns 3a8ayn Knaccmgpmkaumm n3 peno3nTopus JaHHbIX As
MawmnHHoro obyyenusi. Peanusaums metoga k Gnuxariwunx cocegenn (KNN) n ero moangpukaumm Ha Python. Pewerue
3ajaym knaccmgomkauum ¢ nomowbio HameHoro baecosckoro knaccugmkaropa Ha Python. OueHka To4HOCTH
Nony4YeHHbIX PELEHNA C MOMOLLBIO METOAA KPOCC-Banuaaumm Ha Python.

Tema 5. [lepeBbsi peLLueHUA.

PerpeccuroHHble nepeBbs. [epeBbs knaccudukauun. SHTponus kak mepa nHgopmaumm. KostdpuumeHt OxuHw.
Anroputm CART. AnropuTm C4.5. MpumMep nocTpoeHns nepesa knaccudoukaumm. Pewarowwne npasuna. Obpeska
nepesbes. [1pyMeHeHne MeToda AepeBbeB peleHnin ans 3agaqu knaccudpmkauum Ha Python, oueHka To4HOCTH
NOJy4YEHHbIX PELLEeHNA.

Tema 6. KnactepHbin aHanus.
OBpUCTUYECKME METObI KNAcTepn3aunmn: METOL CBSA3HbIX KOMMOHEHT, METOL KpaTyanllero nepesa, anroputm dopene.

ANropuTM K-CpelHUX. ANroputMbl Mepapxmyeckoi knactepmaaumu. Metonbl "6nuxHero cocena”, "nansHero cocena”,
cpeLnHel CBA3M, LEHTPOB Macc, metog Yopaa. ®opmyna JlaHca-Yunbamca. PyHKLMOHANbI KA4eCTBa KNacTepHOro
pas3bueHns. Beibop faHHbIX NS peweHns 3aiadm knactepmnsaumnm u3 peno3nTopust aHHbIX 4S9 MaWWHHOTO 0byYeHms.

MNpumeHeHne MeTona k cpenHux ons peweHus 3agayn knactepmsauum Ha Python.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

am PAEKTPOHHBH
CtpaHnua 4 13 9. Il YHHUBEPCHTET
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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.

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAynN0), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHUN 06pa3oBaTebHOro nNpoLecca no
LMCLMNAMHE (MOOYNIO), BKNOYAs NepeyeHb NporpamMMHOro obecneyeHns  MHGOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun ons KOHTakTHOW paboThl C MpenonasateneM, yKOMNIeKkToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbtoTepHbIii knacc.

CtpaHnua 6 13 9.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOLONXMTENBHOCTU BbICTYMNEHNS 00y4yatoLerocs npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 01.04.02

"MpuknagHaa matematnka n nHgopmatuka” n Mmarnctepckon nporpamme "MaTtemaTnyeckme MeTobl U MHPOPMALMOHHbIE
TEXHONOrMM B 3KOHOMUKE U donHaHcax".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

AR 5 AN LM O



orpamma gucumnnuHbl "BeeneHre B MalimHHoe obydeHne"; 01.04. vKnamnHas matematvka u uHgoopmartuka”.
n "B 6 ";01.04.02 "M !

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.08 BeeneHue B MalwmnHHoe oby4eHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpomnb noarotosku: Marematnyeckme MeTobl U UHOPMALMOHHbIE TEXHONOMUN B 9KOHOMUKE 1 rHaHCax
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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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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

Mpodpomnb noarotosku: Marematuyeckme MeToabl U UHOPMALMNOHHbIE TEXHONOMUN B 9KOHOMUKE 1 rHaHCax
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.
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