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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

CtpaHnua 2 n3 8.
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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
Orik-2 CnocobeH CTpoMTb 1 aHaNM3MpoBaTb MaTeMaTnieckme Moaesnv B COBPEMEHHOM
EeCTECTBO3HaHUW, TEXHWNKE, 9KOHOMMUKE 1 yrnpasneHnm

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

- NTOHMMaTb NPUHLUWNbI, METOObI N NOAOXOObl MALWWNHHOIO o6yqu|/|s|;

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

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.08 ducumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBarenbHoit nporpammel 01.04.01 "Martematuka (FeoMeTpus, TONONOMUS U UX NPUIOXEHNS)" N OTHOCUTCS K
06s3aTeNbHbIM AUCUMNANHAM.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuMnanHbI (MOAyns) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BMAAM y4eOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMMIVHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 65 yaca(oB), B TOM 4yucne nekuum - 32 4yaca(oB), npakTnyeckume 3aHsTus - 32 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 43 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHOW U caMOCTOATeNbHOM paboThbl NO AUCLUNANHE (MOAYIIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi

N moayns Cemectp (B yacax) pa6ota

MpakTuyeckunelaboparopHble

Jlekumn 3aHATUSA paboTbl
1.|Tema 1. BeegeHue 2 4 6 0 10
2.|Tema 2. JluHenHas perpeccus 2 10 8 0 10
3.[Tema 3. Knaccudpmkaums paHHbIX 2 8 10 0 10
4.|Tema 4. HelipoHHble ceTu 2 10 8 0 13
NToro 32 32 0 43

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. BeegeHue

BeeneHue. Victopryeckmnii 0630p Teopun MalwmMHHOro obydeHust. 3aaadv MawmnHHOro obydeHns. MoHsTua n
TEPMUHONOrS MalWUHHOro 0byyeHns. Knaccudukaumsa 3anad MawmnHHoro obyyerms. ObyueHue ¢ yantenem. Meton

Koppekuun ownbkn. Meton obpaTtHoro pacnpocTtpaHeHns ownbku. ObyyeHne 6e3 yuntens. ObyyeHune ¢
noakpenneHmem. Meton 6nnxanwmnx cocenei.

CtpaHunua 3 13 8.
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Tewma 2. JluHennHasa perpeccus

NuHeHas perpeccus OT ogHoW nepemeHHoi. Mogenb npeactaeneHns. ®yHKUMA oueHnBaHns. MeToq rpaaneHTHOro
cnycka. JlnHeiiHas perpeccusi 0T MHOMMX NepeMeHHbIX. MonuHomnanbHas perpeccus. Mpobnema nepeobyyeHus un
HepnoobyyeHusi. OTobpaxeHne faHHbIX. PaboTa ¢ naHHbiMm B Python. NumPy n Pandas. MpumeHeHune naketos sklearn.

Tewma 3. Knaccucukaumsa gaHHbIX
3apgayn knaccndmkaumm. Knactepmusauus. Meton k-cpegHux. Metpuku. [lepesbs peleHuni

(Classification and Regression Trees). HaneHbin Baliec. Meton onopHbix BekTopos (Support Vector Machines).
OnTtnMnsaumst napameTpos anroputMa. Metoabl 6ubnmotekn Scikit-Learn.

NHXHMpUHT gaHHbix. YnpouweHue doyHkummn. Perynspusauus. MNpobnema nepeobyyeHus.

Tema 4. HenpoHHbIe ceTn

BeeneHue B HellpoHHble ceT. ObydeHue HepoHHOM ceTn. PyHKUMS LeHbl. MeToa rpaAneHTHOro crycka.
MHuumanmaaums gaHHblX cnyYanHbIMM 3Ha4eHUsMK. JTnHeHble knaccudoukatopbl. Anroputm oby4yeHns nepcenTtpoHa.
"ny6okue HelipoHHble cetu (Deep learning). HelipoHHast ceTb ¢ ucnonb3oeaHneM TensorFlow. MpumMepbl 06y4eHns
HEeNpPOHHOM ceTu.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas pabota oby4arolyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTUpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToaNYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 oCyLecTBAEHNS 06pa3oBaTeNnbHON AeATENbHOCTH N0 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeaeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AucUUNIuHe (MOaYN0)

DOoHLO OLEHOYHbIX cpencTs no gucuunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCIE 3HAHWN, yMeHI/II7I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 0By4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eicTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTaMm, 3aaHns PasnnyHbIX TUMOB.

DoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHOW 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKNtoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

KETPOHHBH
B_EPCHTET
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

Habopbl faHHbIX 4515 MawunHHOro oby4yeHust - http://archive.ics.uci.edu/ml/datasets.html
OnnaiiH kypc Andrew Ng - www.coursera.org/learn/machine-learning
Pecypc, nocesiweHHbIn MawmHHoMy obyyeHuio - hitp://www.machinelearning.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu CTyneHTam HeobX0aMMO MoceLwaTb NEKUMU U BECTU KOHCNEKT NEKLUIA BCeL 3a U3N0XEHNEM
Mmatepuana npenojaeateneM. PekomeHyeTcs npopabaTbiBaTtb KOHCMEKT B TEYEHME OHS NOCne
NeKLMM 1 NpocMaTpmBaTh €ro BHOBb HakaHyHe crefyolei nekumn. B cnydae obHapyxeHus owmnbok
1NN BO3HWMKHOBEHWS BOMPOCOB MO NpeiblaylemMy Matepuany Heo6xoanmo obpatntbes K
npenopasarento.

npakTn4eckmne Ins noarotoBku K NpPakTn4eCKnM 3aHATUAM CTYOEHTY peKoMeHOyeTCAa npeaBapuTesibHO

3aHATNA I'IpOpa6aTbIBaTb KakK NeKLUNOHHbIN martepuan, Tak n Mmatepuan npenbloywmnx npakTnyeckmnx 3aHATUIA.
OcHoBoli ans NOAroTOBKK CnyxumnTt ,D,OépOCOBeCTHOG BbINOSMIHEHNE OOMaWHero 3agaHus. Ins
YCNewHOoro peuweHnsa 3anad ﬂepBOIZ 4acTu Kypca CTyaeHTaM pekoMeHOyeTCcs BCMOMHUTb Matepuan,
OCBOEHHbIN B npenbloyumnx ceMmectpax B paMkax 6a30BbIX MATEMATUYECKMX ONCLUMNH.

camocTtos- | CamocTosiTenbHas pabota CTyAeHTOB COCTOUT M3 IByX OCHOBHbIX YacTel - npopaboTka NeKLUMOHHOIo
TenbHas mMaTepuana v BbiNONHEHUS LOMAlWHVX 3a8aHnii. s OCBOEHWNS TEOPETUYECKOro M NPaKTUYECKOro
pabota maTepuana, B Cry4ae, Koraa KOHCMeKTOB OKa3blBaeTCsl HELOCTATOYHbIM, Ui 4ns 6onee AetanbHoi
npopaboTkn OTAENbHbLIX TEM PEKOMEHAYETCS MCMONb30BaTh NMUTEPATYpPy, YKasaHHyo B
COOTBETCTBYIOIWEM pasgene. Bce Bo3HvKalowWwme BONPOCH PEKOMEHAYETCS 3apaHee YeTko
CCPOPMYNMpPOBaTh U BNOCNEACTBUM 06CYANTb C MPenoLaBaTenem.

aK3aMeH 3asorom ycnewHoi cnaqv ak3amMeHa siBnsetcs paboTa B Te4eHue BCero cemecTpa.
HenocpencTBeHHy0 NOArOTOBKY K 3K3aMeHy peKOMEHIyeTCsl pa3aenuTb Ha Ba atana. Ha nepeom
aTane npopabaTbiBAOTCS BCE 9K3aMEHaLMOHHbIE BOMPOCH! U (DOPMYIMPYOTCS BOMPOCHI K
npenofaeartento B paMkax KOHCy/bTauuy no pasnenam, He1oCTaTo4yHO NoApPo6HO ONMCaHHbIM B
pamKax NeKUMOHHOro Kypca unu 6onee TpyaHbIM B 0OCBOeHUM Matepuana. lNocne KoHcynbTaumm
MPOMCXOANT OKOHYaTeNnbHas npopaboTka 1 3akpenneHue mateprana no BCeM aK3aMeHaLVOHHbIM
BOMpocam.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJIOTMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

KETPOHHBH
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Mporpamma aucumnnuHbl "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 01.04.01
"MatemaTtumka" n Marmctepckon nporpamme "feoMeTpurs, TONONOTUS U NX NPUNOXEHNS".
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Mporpamma aucumnnuHbl "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.08 MaiwuHHoe obyHeHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpodomnb noarotoskun: CeomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.BbtorvH, B. B. MatemaTnyeckme 0CHOBbI MAWMHHOMO 0BY4EHUS 1 MPOrHO3UpPOoBaHus : yuebHoe nocobre / B. B. BbloruH.
- 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 obpaterusi: 03.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. Koanbo Jlync Meppo, MoctpoeHne cuctem MawmHHOro obydeHust Ha sisbike Python / Jlyuc Meppo Koanbo, Bunnn
PuuapT. - Mocksa: MK lNpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7 - TekcT : anekTpoHHbiil // OB5C 'KoHcynbTaHT
ctyneHTa' : [cawnT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603307.html

(nata obpaweHns: 03.03.2020). - Pexum gocTtyna : no noanmcke.

3. ®nax ., MawnHHoe obyyeHne. Hayka 1 NCKycCTBO NOCTPOEHUS anrOpUTMOB, KOTOPbIE N3BAEKAKOT 3HAHUS U3 LaHHbIX
/ ®@nax IM. - Mocksa: OMK lMpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - TekcT : anekTpoHHbI // SBC 'KoHcynbTaHT
ctyneHTa' : [cawnT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970602737.html

(nata obpaweHuns: 03.03.2020). - Pexum gocTtyna : no noanmcke.

4. MakknHnn Y., Python n aHanns gaHHbix / Yac MakkuHnu - Mocksa: MK lMNpecc, 2015. - 482 c. - ISBN
978-5-97060-315-4 - TekcT : anekTpoHHbIl // OBC 'KoHecynbTaHT cTygeHTa’ : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603154.htm|

(maTa obpatweHms: 03.03.2020). - Pexum goctyna : no noanucke.

JononHutenbHasa nuTteparypa:

1. Cammepdomng M., Python Ha npaktuke / Mapk Cammepdomng - Mocksa: MK MNpecc, 2014. - 338 c. - ISBN
978-5-97060-095-5 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTygeHTa' : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970600955.htm| (nata obpaweHus: 03.03.2020). - Pexum goctyna : no
noanucke.

2. Ocunos I'.C., MeToabl nckyccteeHHoro nHtennekta / Ocunos I.C. - Mockea: PU3MATIINT, 2011. - 296 c. - ISBN
978-5-9221-1323-6 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922113236.html| (aata obpalueHus: 03.03.2020). - Pexum goctyna : no
noanucke.

3. B03meBa, B. A. BeeneHue B cneumnanbHOCTb NporpammmcTa: yuebHuk / B.A. I'Bosaesa. - 2-e 13g., ucnp. u gon. -
Mocksa: N, '@OPYM' : UH®PA-M, 2019. - 208 c. : un. - (MpodeccrmoHansHoe obpazosaHue). - ISBN
978-5-8199-0297-4. - TekcT : anekTpoHHbIl. - URL: hitps://znanium.com/catalog/product/988422 (nata obpalweHns:
03.03.2020). - Pexwnm goctyna: no nognucke.
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Mporpamma aucumnnuHbl "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.08 MaiwuHHoe obyHeHne

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 noarotoskun: eomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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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