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Mporpamma aucumnnuHbl "MMy6okoe MawmnHHoe obyyeHne"; 01.04.01 "MaTtemartuka".

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

CtpaHnua 2 13 9.




Mporpamma aucumnnuHbl "MMy6okoe MawmnHHoe obyyeHne"; 01.04.01 "MaTtemartuka".

Mporpammy aomMcuunnnHel paspabdoTan(a)(n) BoueHT, K.H. HacpyTanHoB M.®. (kadpepa KOMMNbIOTEPHON MaTEMaTHKU 1
MHdoopMaTKKK, oTAeneHne neparormyeckoro obpasosanus), 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 npuobpeTaeMorn KOMNeTEHLUN
MNnK-4 CnocobeH opreHTUPOBATLCS B COBPEMEHHbIX airopuTMax KOMNbOTEPHON

Matematukmn; obnanatb CrocobHOCTAMU K 3dPEKTUBHOMY MPUMEHEHUIO 1
peanusauum MaTeMaT4yeCKn CNOXHbIX anrOPUTMOB B COBPEMEHHbBIX NPOrPaMMHBbIX
Komnnekcax

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

- NTOHMMaTb NPUHUWNbI, METOObI N NOAXOObl MALWWNHHOIO o6yqu|/|s|;

- MPUMEHATb TeopeTnyeckne 3HaHunA, N npakTnyeckne ymMmeHms n HaBblkn B obnactn uccnenosaHnsa 3anady aHanmaa
OaHHbIX N X peweHnsa Metogamm MamHHOIo 06yqu|/|;|.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.1B.06.01 OucumnnuHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.01 "MaTtemaTuka (9KcTpeManbHble 3a4a4v 1 3a8a4yn
ONTUMM3ALMK)" 1 OTHOCUTCS K OMCLUMNIMHAM MO BbIGOPY.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpeE.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasareneM (Mo BUAaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0eEMKOCTb AUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 56 4aca(oB), B TOM yucne nekuuu - 28 yaca(oB), NpakTMYeckne 3aHsTus - 28 yaca(os),
nabopatopHble paboTsl - 0 Yaca(oB), KOHTPO/b CaMOCTOATENbHON paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 52 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBI: 3K3aMeH B 3 CEMECTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 3 n3 9. Bl YHH

AR 5 AN LM O



Mporpamma aucumnnuHbl "MMy6okoe MawmnHHoe obyyeHne"; 01.04.01 "MaTtemartuka".

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 n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl AUCLUMNIINHDI / MX TPYAO0EMKOCTb CamMocTosiTeNbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekumn 3aHATUSA paborthbl
1.|Tema 1. BeeneHue 3 4 4 0 12
Tema 2. 3apaya knaccudmkaumm
2.|0aHHbIX (nornyeckue N MetTpuyeckume) 3 6 6 0 10
Tema 3. 3apava knaccudmkaumm
3.|maHHbIX (NMHEeRHbIe MeToabl U 3 6 6 0 10
Bawnecosckas knaccudmkaums)
4.|Tema 4. 3apaya perpeccum 3 6 6 0 10
5.[Tema 5. HeinpoHHble ceTu 3 6 6 0 10
Toro 28 28 0 52

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBegeHue

BeeneHue. AHanns faHHbIX U MaWwmnHHOE 0byyeHune. Victopryecknii 063op Teopun MawmnHHoro obydeHus. O63op 3apad
MalMHHOrO 06y4eHust. MOHATUS 1 TEPMUHONOIMS MaWUHHOTO 0byyeHns. Knaccudpukaums 3anay MawmnHHOro obyyeHms.
O6yueHue ¢ yuutenem. Meton koppekumm owmbkm. Meton obpatHoOro pacnpocTpaHeHus ownbkn. ObyyeHune 6e3
yuutensi. ObyveHue ¢ noagkpenneHnem. Meton bnuxainwmx coceneir. bubnunotekn s3bika Python ans pabotel ¢
naHHbiMn (NumPy, Pandas, Scikit-Learn).

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

3apaum knaccudgukaumm. Jlornyeckue metoabl knaccudpvkaumm. Pewatowme nepesbs. XagHas HACXOASWAS cTpaterns
'paznensii u Bnacteyid'. Anroputm ID3. HepocTtatku XanHol cTpaternm n cnocobsl nx yctpaHeHus. MNpobnema
nepeobyyeHusi. CnyyaitHblli nec. MeTpuuyeckne MeToabl knaccugoukauun. Mnotesbl KOMAAKTHOCTY U HEMPEPBLIBHOCTU.
O606WEHHBI MeTpuyeckuin knaccudpukaTtop. Meton 6nuxaiwmnx coceneit KNN 1 ero o6o6bweHnus. Moabop yucna k no
KPUTEPUIO CKONb34Lero KoHTpons. MeTtog noTeHumanbHbIX PYHKUNUA U ero CBA3b C IMHENHON MOLENbIO
knaccupukaumn. Henapametpuyeckas perpeccus. JlokanbHO B3BELWEHHbIA METOL HAUMEHbLUWUX KBaApaToB. SoepHoe
crnaxuBaHue. 3afadva otbopa npuaHakoB. XaaHblli anropuT™ NOCTPOEHUS METPUKM.

Tema 3. 3apaya kKnaccucukaumm gaHHbIX (MMHEeNHbIe MeToabl U BanecoBckas knaccudmkaums)

JInHeHbIe MeToabl Knaccudgomkauunm. MeToa cToxacTn4eckoro rpagneHTa ons HaCTOMKWN NIMHENHbIX Knaccugomnkatopos.
Perynﬂpmsauvlﬂ. JlnHenHas perpeccus ot ogHom nepeMeHHO|7|. Mogoenb npencrasneHus. q))/HKLI,I/Iﬂ oueHunBaHns. Meton
rpagneHTHoro crnycka. NnHenHas perpeccuns oT MHOIrnx nepemMeHHbIX. MonnHoMmansHas perpeccus. I'Ipo6neMa
nepeo6yqu|/|9| n He,u,oo6yqu|/|9|. OT06pa>KeHv|e OaHHbIX. banecosckas Knaccudukauma n oueHnsaHue nNaoTHOCTH

Tema 4. 3apaua perpeccumn

3apaun perpeccun. Meton onopHbIX BEKTOPOB M Noructudeckas perpeccus. OntuMmanbHas pasgensiouas
rmnepnnockocTb. MNMoHsATUe 3a3opa Mexay knaccamu. Cnyyam NMHeRHON pa3aenmMocTyi U OTCYTCTBUS IMHENHOW
pasnenumocTtu. CBA3b C MUHMMU3ALMER PErynsipu3oBaHHOro aMNMpuYeckoro pucka. Kyco4yHo-nuHeHas coyHKLMS
noTepb. 3aaaya KBagpaTnYHOro NPorpaMMMpoBaHns 1 OBOMCTBEHHAas 3anaya. [ToHATME ONopPHbIX BEKTOPOB. JInHeliHas
perpeccusi. 3agaya perpeccumn, MHOroMepHas nuHeHas perpeccus. MeTon HauMeHbLWX KBaapaToBs, ero
BEPOSITHOCTHbIA CMbICT 1 FTeOMETPUYECKMii CMbIch. MNOHUXEeHe pa3MepHOCTV U MeTo[, rMaBHbIX KOMNOHeHT. KoMnoauumm
anropuTMOB.

Tema 5. HerpoHHbIe ceTn

HelipoHHble ceTu. paaneHTHble MeTodbl onTuMmUsauun. Bruonorudeckmnin HelipoH, mooens MakKannoka-MuTtca kak
NIMHeRHbI KnaccudgoukaTop. PyHkUuun aktusauun. MNMpobnema nonHoTbl. 3amada ucknodatouero unu. MonHota
IBYXCIOViHbIX CeTeli B NpoCTpaHCcTBe OyneBbiX oyHKLUMWA. ANropuTM 06patHOro pacnpocTpaHeHus owmnboK. OBPUCTUKN
NS POPMUPOBAHNS HaYanbHOro NpudnnxeHns. Meton NOCNOVHON HACTPOVKK ceTu. HelipoHHble ceTun rny6okoro
o0by4yeHns (0630p).

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAYIH0)
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Mporpamma aucumnnuHbl "MMy6okoe MawmnHHoe obyyeHne"; 01.04.01 "MaTtemartuka".

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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

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

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Habopbl faHHbIX Ans MawnHHOro obyueHns - hitp://archive.ics.uci.edu/ml/datasets.html
OnnanH kypc Andrew Ng - www.coursera.org/learn/machine-learning
Pecypc, nocesiweHHbIn MawmHHoMy obyyeHuio - http://www.machinelearning.ru/
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Mporpamma aucumnnuHbl "MMy6okoe MawmnHHoe obyyeHne"; 01.04.01 "MaTtemartuka".

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekuummn CTy,EI,eHTaM Heo6x04MMO MocelaTtb NeKUUn 1 BeCTU KOHCMEKT NeKUUii Bcneq 3a U3noXeHneMm
mMarepuana npenonasatenem. PeKOMeH,D,yeTCSI HpOpa6aTblBaTb KOHCMNEeKT B TedeHne OH4 nocne
nekumm v npocMartpmeaTb ero BHOBb HakaHyHe cne,uyrom,em nekuuun. B cny4yae O6Hapyer|/|9| ownbok
nnn BO3HWKHOBEHWS BONPOCOB MO npeablayueMy matepunany Heo6x04UMO oépamn:c;l K
npenogaeartento.

npakTuyeckme | [Ins noarotToBKU K NPakTUYECKUM 3aHATUSIM CTYLEHTY PEKOMEHIYETCS NpeaBapuTenbHO

3aHsATUA npopabaTbiBaTh Kak NeKLMOHHbIA MaTepman, Tak U Matepuan npenblioyluyx NPakTUHECKnX 3aHATUIA.
OCHOBOI1 [nst MOLrOTOBKYN CNYXWT fLOBPOCOBECTHOE BbINONHEHWE AOMALLHEr0 3aaaHuvs. [ns
YCMEWHOro pelleHns 3a4ay NepBoi 4acTu kKypca CTyAeHTaM PeKOMEHOYeTCs BCIOMHUTb MaTepuar,
OCBOEHHbI B Npeablaylyx CEMECTPax B pamMkax 6a30BbIx MaTeMaTU4ECKNX JUCLMMIVH.

camocTos- | CamocTosiTenbHas paboTa CTyAeHTOB COCTOUT N3 ABYX OCHOBHbIX YacTell - npopaboTka NeKLUMOHHOro
TenbHas MaTtepuana v BbINONHEHUS AOMaLHKX 3aaaHuid. [Ins OCBOEHUS TEOPETUHECKOrO U MPaKTUYECKOro
pabota maTtepuana, B crydyae, Korfa KOHCMNeKTOB 0Ka3blBAeTCS HELOCTATOYHbIM, UK Ans Gonee neTanbHOM
npopaboTkn OTLENbHbIX TEM PEKOMEHOYETCS UCMONb30BATh NIUTEPATYPY, YKa3aHHYIO B
COOTBETCTBYIOIWEM pasgene. Bce BosHvKalowme BONPOCH PEKOMEHAYETCS 3apaHee YeTko
CcoopMynMpoBaTh ¥ BNOCNEACTBUM 06CYaUTb C NpernoaaBaTtenem.

aK3aMeH 3anorom ycnewHomn cia4m ak3ameHa siBnsieTcs paborta B TeYeHVe BCero cemecTpa.
HenocpeAcTBEHHYO MOArOTOBKY K 9K3aMeHy PEKOMEHAYEeTCs pasaenuTb Ha Aga atana. Ha nepsom
aTane npopabaTbiBalOTCS BCE 9K3aMeHaLMOHHbIE BOMPOCHI 1 hOPMyMPYIOTCS BOMPOCHI K
npenonaBaTtesnto B paMKax KOHCYNbTauum no pasaenam, HeLoCTaTo4HO NoAPOOHO ONMCaHHbIM B
paMkax NnekLMOHHOro Kypca unu 6onee TpyaHbIM B OCBOEHUM MaTepuana. Mocne KoHCynbTaumum
MPOUCXOAUT OKOHYaTeNbHas npopaboTka v 3akpenneHe Matepmana no BCEM aK3aMeHaLMOHHbIM
BOMpOCaM.

10. NMepeyeHb MHCGOPMALMOHHBIX TEXHOJNOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaloUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMNOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMNAVHE (MOLYNIo), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpamMMme AUCLMMANNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolwme KOMMOHEHTbI:

MNMomelleHnst oNisi cCaMOCTOSITENbHOM PaboTbl 0BYYaOWUXCS, YKOMMNIEKTOBAHHbIE CMELUannu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIIOHYEHMS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
JOCTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpely KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pa3aaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
KomnbioTepHbIi knacc.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U N, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPO0BbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NoNb30BaTenen;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/indHbIX BUOAX 6e3 notepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atowmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX NCTOYHVIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNAMY Clyxa NONyyYani MHOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 6 13 9. Bl YHH

AR 5 AN LM O



Mporpamma aucumnnuHbl "MMy6okoe MawmnHHoe obyyeHne"; 01.04.01 "MaTtemartuka".

- 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;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusaMu ®IFOC BO u yuebHbiM nnaHoM no HanpasneHuo 01.04.01
"MaTtemaTumka" n MarmcTepckon nporpamme "SKCTpeManbHble 3a4a4u 1 3a8aym onTuMmsaunn’.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./1B.06.01 ybokoe mawmnHHoe oby+eHue

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpodomnb NoAroToBKU: SKCTpeManbHble 3a4a4v U 3a8a4M onTUMmn3aumnm
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:
1. Koanbo Jlync Menpo, MNoctpoeHre cucteMm MawmnHHOro obyyeHns Ha si3bike Python [SnekTpoHHbIn pecypc] / Nyuc
Menpo Koanbo, Bunnn Puyapt - M. : MK Tpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7 - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970603307.html
2. ®nax M., MawnHHoe obyyeHne. Hayka 1 NCKyCCTBO NOCTPOEHUSI anrOpUTMOB, KOTOPbIE N3BAEKAKOT 3HAHUSI U3 LaHHbIX
[OnekTpoHHbIf pecypc] / @nax IN. - M. : MK TMpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - Pexum pgocrtyna:
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 - Pexxum goctyna: hitp://www.studentlibrary.ru/book/ISBN9785970603154.html

JdononHutenbHaa nuTeparypa:

1. Cammepdomng M., Python Ha npakTuke [OnekTpoHHbit pecypc] / Mapk Cammepdomng - M. : OMK TMpecc, 2014. - 338 c.
- ISBN 978-5-97060-095-5 - Pexum goctyna: 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 - Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785922113236.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./1B.06.01 ybokoe mawmnHHoe oby+eHue

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

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpodomnb NoAroToBKU: SKCTpEeManbHble 3a4a4v U 3a8a4M onTUMmn3aumnm
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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