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

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 "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

Mporpammy omucuunnuHebl paspabotan(a)(n) LOUeEHT, K.H. (poueHT) HacnbynnuH P.I". (Kadpenpa Teopun goyHKumiA n
NpubnuxeHuin, oToeneHne Matematukm), rnasibul@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):

JlonxeH 3HaTb:

MeTonbl U NPpUHUWNbI MAWMHHOIO 06y'-ieHI/IF|, HGO6XO,EI,VIMbIe ONAa peleHnda NnocTtaBNeHHbIX 3anay

JonxeH ymeTb:
OCYLLECTBNSITb MOUCK MHApopMaLMK U NpenBaputenbHyto 06paboTky AaHHbIX MO NoAy4YeHHOMY 3adaHuto, noabop

ajekBaTHbIX MeTo40B MAlWLNHHOIO Oﬁy‘-leHMFI, HeobXoAUMbIX NSt pelweHns noctaBneHHbIX 3anay

NPUMEHATb B I'IpO(beCCI/IOHaJ'IbHOIz 0eATenbHOCTU 3HAHUA, YMEHUA, HAaBblKK, NMONYy4YEeHHbIE B XO4e OCBOEHUSA

AncumnninHbl

noHMMaTb NPpUHUMNbI, METOOblI N MOAXOAbl MALWWHHOIO o6yquV|9|;

NPUMEHATb TeopeTnYeCkmne 3HaHnA, N nNpakTn4eckmne ymeHusa n Haeblku B obnactu nccnenosaHusA 3anad aHannsa
OaHHbIX 1 X pelweHnda MmetogaMmn MallMHHOIo o6yquV|;|

JlonxeH BnaneTb:

MPWHLMNaMK, MeToaamn 1 NoAX0AaMM MALIMHHOMO 0By4eHUs
JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FOTOBHOCTb:

OCYLLECTBNISATL MOWCK MHADOpMaLIMK U NpeaBapuTeNbHyo 06paboTky AaHHbIX MO MOfyYEeHHOMY 3a4aHuto, nonbop

ajekBaTHbIX MeTo00B MalWnHHOro O6y‘-ieHI/I§|, HeOGXO,IJ,I/IMbIX Ona peweHnsa noctaBneHHbIX 3anad

NPUMEHATL B I'IpOCpeCCVIOHaJ'IbHOVI 0eAaTenbHOCTN 3HaHWA, yMeHusA, HaBblkW, NMony4eHHble B X04e OCBOEHNA

AOncunninHbl

NOHMMaTb NpUHUMMNbI, METOObI K NOAXO0Obl MALWWMHHOIO o6yqu|/|9|;

NPUMEHATb TeopeTnyeckne 3HaHn4, N npakTnyeckne yMeHns n HaBblkn B obnacTtu nccnenoBaHms 3agady aHanuaa
OaHHbIX 1 X pelweHna metogaMmn MallMHHOro o6yqu|/|;|

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntoyeHa B pasaen "61.0.08 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUMOHASBHOW
obpaszosatenbHoi nporpammel 01.04.01 "MaTtemaTtuka (SkcTpeManbHble 3a8a4n U 3a8adv onTUMU3aumm)" 1 OTHOCUTCS K

o0b6s3aTenbHbIM ancumninmnHam.

OcBavBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmMxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO

paboTy obyuatloLmxcs

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

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

CamocTositenbHas paboTta - 43 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).

CtpaHnua 3 13 9.
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Mporpamma aucumnnuHbl "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

CDopMa NMPOMEXYTOYHOro KOHTPOJIA ANCUUNTINHDI: 3K3aMEH BO 2 ceMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi

N Monyns CemecTp (B yacax) pa6ota

MpakTuyeckuellaboparopHble

Jlekumn 3aHATUA pabortbl
1.|Tema 1. BeeaeHue 2 5 5 0 8
2.[Tema 2. NluHenHasa perpeccust 2 8 7 0 9
3.|Tema 3. Jloructuyeckas perpeccus 2 7 7 0 9
4.[Tema 4. Knaccudpmkaumst jaHHbIX 2 6 7 0 9
5.|Tema 5. HelipoHHble ceTu 2 6 6 0 8
Ntoro 32 32 0 43

4.2 ComepxaHue auCUUMIUHBI (MOBYNS)
Tema 1. BBegeHue

BeeneHue. O630p 3a4ay, pewaembix anropuTMamMmm MalmMHHOro obydeHns. Knaccudomkaums anroputMoB MalwmMHHOrO
00y4eHus. MNoHATNS 1 TEPMUHONOTSA MaWNHHOrO 0byyeHms. ObydeHue ¢ yanteneM. Meton koppekumu ownbku. Metoq
obpaTHOro pacnpocTtpaHeHus ownbku. ObyyeHne 6e3 yuntens. ObyyeHune ¢ nookpennexHmem. Meton Gnuxanwmnx
cocepen.

Tema 2. lluHenHas perpeccus

JlvHenHas perpeccus oT ogHol nepemeHHon. Mogenb npencrtasneHns. ®yHkUns oueHnsaHms. CUHrynapHoe
pasnoxeHuve. JluHeHas MOHOTOHHas perpeccus. MeTog rpagueHTHoro cnycka. JlnHeriHas perpeccus 0T MHOTMX
nepemeHHbIx. MNMonMHoMuanbHas perpeccus. MNpuMep HaxoXAeHUs napameTpoB MOLENW 1 BocCcTaHoBReHUS . Mpobnema
nepeoby4eHusi n HenoobydeHns. OTobpaxeHne OaHHbIX.

Tewma 3. Jloructnyeckas perpeccus

LleneBas coyHKLMS noructudeckon perpeccumn. ObocHoBaHwve. MapameTpbl noructuyeckoin perpeccuun. Metonbl otbopa
nepemeHHbIX. Perynspmsauns normctnyeckon perpeccun. Metog ctoxactuyeckoro rpagueHTa. lNporpammHas
peanusauns anroputMa noructumdeckon perpeccun. CeszaHHble Metoapbl. JIoCTOMHCTBA U HEAOCTaTKM NOrMCTUYECKON
perpeccuu.

Tewma 4. Knaccucukaumsa aaHHbIX

MeToapl knaccudukaumu. MatemaTmyeckas noctaHoska 3agaqv. MeTtoabl Hambonblero npaenononobus. Meton,
k-cpenHux. HopMbl 1 HOpMMpPOBaHHbIE BEKTOPHbIE NpocTpaHcTea. MeTpryeckme 1 HOpMUPOBaHHbIE MPOCTPaHCTBA.
MpaHuLa NnpuHATUS pelweHns. MeTon rpaaneHTHOro cnycka. YnpolweHue cyHkumn. Perynsapusaums. NMpobnema
nepeobyyeHus.

Tema 5. HenpoHHble ceTn

BeegneHue B HelpoHHble ceTn. CTpykTypa HepoHHo ceTu. OBy4eHnsl HEMPOHHOM CeTW C NMOMOLLbIO anropmuTMa
obpaTtHoro pacnpocTpaHeHus ownbkn. MHorocnoHble HelpoHHbIe ceTn. PyHKUKMS LeHbl. MNporpaMMHasi peanusauus
anropuTtMa obpaTHOro pacnpocTpaHeHns owmnbkun. [JocTOMHCTBA U HeaoCcTaTkKu MeToaa 06paTHOro pacrnpocTpaHeHusl.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa o00y4atolmMXCcs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOl paboTbl 0ByHaoWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)
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Mporpamma aucumnnuHbl "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW A1 OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

Habopbl AaHHbIX Onst MawmrHHOro obyyeHust - http://archive.ics.uci.edu/ml/datasets.htmi

OnnariH kypc Andrew Ng - www.coursera.org/learn/machine-learning

MopTan ctatei no npumeHeHnto T n mawmnHHoMy obyyeHuto - http://habrahabr.ru/hub/machine_learning/
MpodpeccroHanbHbIl MHTEPHET-PECYPC MO MalMHHOMY 0byyeHuto - hitp://www.machinelearning.ru/
Pecypc, nocBsweHHbIA MaWmnHHOMY 0BydeHmio - - http://www.machinelearning.ru/

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xo0e neKUunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne yqe6Horo martepuana. O6pamaTb BHMMaHmne
Ha KaTteropum, opMynnMpoOBKN, packpbiBatowWwuye CyTb TeX NN UHbIX SABNIEHUI 1 npoueccos, Hay4Hble
BblBOAbl N NPpaKTU4eCckmne pekomeHgaunn. )KenaTtenbHoO ocTaBUTL B pa60q|/|x KOHCNeKTax nong ans
noMeTokK. . He cnepnyet CTeCHATbCA 3anaBaTtb IEKTOPY BOMPOCHI, eCnun Kakue-nmbo acnekTol
NeKUMOHHOro Martepuana okasa/inCb HENOHATHbIMW.
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Mporpamma aucumnnuHbl "MawnHHoe obydeHne"; 01.04.01 "Martematuka".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTn4eckmne PaboTa Ha NPakKTU4eCKmMxX 3aHATUAX npegnonaraet CucteMaTtnyeckyro 1 nnaHOMepHYo NoaroToBkKy K

3aHATNA 3aHaTuto. lNocne nekumn cnenyet NO3HAKOMUTBCA C NJIaHOM NMPakTN4eCKnx 3aHSATUIA N CMIUCKOM
06s13aTenbHOA U OOMNONHUTENbHO nmtepartypbl, KOTOPYLO Heobxo 1Mo npo4nTaTb, N3y4nUTb N
3aKOHCNEeKTNpoBaTb. PasbscHeHune no BOnpocam HOBOW TEMbI Oal0TCH npenogaBaresieM B KOHLE
npenbioywero NnpakTn4eckoro 3aHATuS.

camocTtosi- | CamocTosiTenbHasi pabota MOHOrpaguyeckux paboT, nx pedpeprnpoBaHns, NOAroTOBKN LOKNAL0B U
TenbHas coobLeHnin. BaxkHbIM 3TanoM B caMOCTOSITENbHOW paboTe sIBNsSieTCS NOBTOPEHWE MaTepuana no
pa60Ta KOHCMNEeKTy nekuun. O,ElHa N3 rMaBHbIX COCTAaBNAKOWNX BHeay,!J,VITOpHOVI noaroToBku - pa60Ta C

y‘-{eﬁHVIKOM. OHna npeanonaraet: BHAMATE/IbHOE NMpo4YTeHne, KpUTnyeckoe OCMbICNieHne cooep>XXaHu4,

06ocHOBaHMe coOCTBEHHO nosnunm nNno ONCKYyCCUOHHbIM MOMEHTaM, MNOCTAHOBKN MHTEpPECYIOWNX

BOMPOCOB, KOTOPbIE MOTYT CTaTb NpeaMeToM obcyxaeHust Ha cemuHape. Mpu paboTe ¢ TepMUHaMK

HeobxonMMo obpalaTtbCs K CNoBapsiM, B TOM YMCNE AOCTYMHbIM B VIHTEpHETE, HanpuMep, Ha caiTe

http://dic.academic.ru.

3K3aMeH |_|pVI NOoAroToBKe K 3K3aMeHYIo nnutepatypy n NICTOYHUKKN, KOTOPbIE pa36|/|panv|0b Ha CeEMMHapax B
TeyeHume cemecTpa. OrTBeT Ha aK3amMeHe npennonaraet nosiHoe 1 nocnenosaTtenbHOE N3N0 XeHne
M3y4eHHOro Marepuana, a Takxe geMoHCcTpauunto CrNOCOBHOCTU 1 TOTOBHOCTU NMPUMEHNTb NONy4YEeHHbIE
TeopeTndeckme 3HaHus K npennaraemMbiM NpakTU4eCknMM 3a0aHnAM.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp ons pacneyaTkn pa3naToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0BpazoBaTenbHOM NPOLECCE NMPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMxcs BOCMNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;

- NPVYIMEHEHNEe NPOrpaMMHbIX CPEACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns ceMmHapoB, BbICTYMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.01
"Martemartumka" n MarmcTepckon nporpamme "OKcTpeMasnbHble 3a8a4M 1 3agadm ontumMmusaummn’.
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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 NoAroToBKU: SKCTpeManbHble 3a4a4v U 3a8a4M onTUMmn3aumnm
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Koanbo Jlync Menpo, MNoctpoeHre cucteMm MawmnHHOro obyyeHns Ha si3bike Python [SnekTpoHHbIn pecypc] / Nyuc
Menpo Koanbo, Bunnn Puyapt - M. : MK Tlpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7 - URL:
http://www.studentlibrary.ru/book/ISBN9785970603307.html

2. ®nax ., MawuHHoe obyyeHune. Hayka 1 nckyccTBo NOCTPOEHNS anropnTMOB, KOTOPbIE U3BMEKAIOT 3HAHNSA U3 OaHHbIX
[OnekTpoHHbIf pecypc] / @nax IN. - M. : IMK [Mpecc, 2015. - 400 c. - ISBN 978-5-97060-273-7 - URL:
http://www.studentlibrary.ru/book/ISBN9785970602737.html

3. MakkuHnn Y., Python n aHanvsa paHHbIx [9nekTpoHHbIl pecypc] / Yac Makkunnm - M. : IMK [Mpecc, 2015. - 482 c. -
ISBN 978-5-97060-315-4 - URL: http://www.studentlibrary.ru/book/ISBN9785970603154.html

4. BotoruH, B.B. Matematuyeckne oCHOBbI MAWMHHOIO 06y4eHNs U NPOrHO3MpoBaHUs : ydyebHoe nocobue / B.B. BbioruH.
- Mockea : MUUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TeKCT : aNeKTPOHHbIN // SNeKTPOHHO-61bnmoTeyHas
cuctema Jlanp' : [cainT]. - URL: https://e.lanbook.com/book/56397

JononHutenbHas nuteparypa:

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

2. Ocunos I".C., MeToabl MICKYCCTBEHHOrO nHTEennekTa [9nekTpoHHbi pecypc] / Ocunos IM.C. - M. : DUSMATIINT, 2011.
- 296 c. - ISBN 978-5-9221-1323-6 - URL: http://www.studentlibrary.ru/book/ISBN9785922113236.html

3. Bo3aesa B. A. BeefeHune B cneumnanbHOCTb NporpammmncTa: y4ebHuk / B.A. 'Bosaesa. - 2-e u3g., ucnp. u gon. - M. :
na '®@OPYM' : UHD®PA-M, 2017. - 208 c. - URL: http://znanium.com/catalog/product/552523
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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 NoAroToBKU: SKCTpEeManbHble 3a4a4v U 3a8a4M onTUMmn3aumnm
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.
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