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Mporpamma ancumnnuHbl "Aranna gaHHbix"; 09.03.04 "TporpamMmHas nHxeHepus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "Aranna gaHHbix"; 09.03.04 "TporpamMmHas nHxeHepus".

Mporpammy nucuunnuHel paspabotan(a)(n) Hosukos A.A.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHLun npuobpeTaeMor KOMNETEHLUN
MNK-4 BnaneHve HaBblkamun MOOENNPOBaHNS, aHaNM3a 1 NCMNonb3oBaHNs OPMasbHbIX

METOLOB KOHCTPYVMPOBAHWS MPOrpaMMHOro obecrneyeHus, CnocobHOCTb
cbopmanmaoBaTb NpeaMeTHY0 06nacTb NPOrpamMMHOro NpoekTa n paspaboTatb
creumdukaumum onsi KOMNOHEHTOB MPOrPaMMHOr0 NPoLyKTa

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

OCHOBHbIE MOHATUS, TEPMUHOMOMMIO aHaNN3a AaHHbIX.

OCHOBHbIE METOibl UCCNen0BaHNS U MPUMEPbl MCMONb30BaHUS aHaNn3a AaHHbIX..

Obyyatowmincs OONXeH 3HaTb TEOPETUYECKME OCHOBbI aHannaa AaHHbIX..

YMeTb pelatb TMNOoBble 3a4a4u U oOPMyNMpPoBaTh NPUKNaaHble 3a4a4un B TEPMUHAX aHannsa gaHHbIX..

YMeTb CTPOUTb MOAENN ECTECTBEHHBIX ABNEHUA, CCNedyeMblX MeToiaMn aHanu3a AaHHbIX.

Bﬂa,ﬂ,eTb OCHOBHbIM/ METO0aMN nccnenoBaHns, NCNONb3yKWNMN aHann3a gaHHbIX.

BnageTb HaBblkaMi MHTYUTMBHOrO MNOAX0A K PeLleHVN0 HeCcTaHAapTHbIX 3a4a4 C NPUBIEYEHNEM aHannaa AaHHbIX.
LeMoHCTprpoBaTb CNOCOBHOCTb U FOTOBHOCTb pewaTthb 3a4a4u, UCMob3ayolme MeTobl aHanM3a AaHHbIX.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.1B.01.03 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccuroHanbHon obpasosartenbHoi nporpammel 09.03.04 "MporpaMMHas nHxeHepus (TexHonorum paspaboTku
VHOPMALMOHHBIX CUCTEM)" U OTHOCUTCS K AUCLMNAUHAM MO BblBopy.

OcBauBaeTcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucumnanHbl (MOOyNs) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4Yucne nekuun - 36 4aca(oB), npakTnyeckume 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTosiTennHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIUHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl AUcUUNINHbI / UX TPYA0EMKOCTb CamocTosiTesNibHas

N moayns CemecTp (B yacax) pa6ota

MpakTuueckuelaboparopHble

Jlekumn 3aHATUSA paboTbl
1.|Tema 1. PaboTa ¢ natacppeiimamm 5 4 4 0 4
2.[Tema 2. MeToabl knactepmsauuun. 5 4 4 0 4
3.[Tema 3. Metoabl knaccudprkauum 5 4 4 0 4
Tema 4. BeeneHue B perpecCuUoHHbIN

4, aHanu3 5 4 4 0 4
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Buabl n yachbl
KOHTaKTHOW paboThbl,
N Pa:-;.l:l,em:;:I g';l;’:#:nnm-lbl / Cemectp nx T[()g.ﬂ.gg:)l(()ocrb CaMo;L%,g;ana,.
e | pagora
5. ;ﬁ:ﬁmiépfggfgxmm% NPUMEHEHNS 5 10 10 0 0
o i, Fespaora pesemaiwnu| 5 |10 | 10 : 2
Ntoro 36 36 0 36

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. Pabora ¢ patachpennmamm

Bubnunoteka pandas. Tunbl gaHHbIX DataFrame u Series. Hoctyn no nHaekcy B DataFrame. ®unbTpaums DataFrame.
"pynnupoBska v arpernposaHue B Pandas. YteHne v 3anuck gpaiinos B Pandas, paboTa ¢ pensumoHHbIMU 6asamu
HaHHbIX. Busyannsaums paHHbix B pandas, aewbopabl. Bubnmnoteka NumPy. TpexmepHble U aHUMUPOBaHHbIE
BU3yanuaauuu.

Tema 2. MeToabl Knactepusauuu.

MeTpuryeckue npocTpaHcTea, hopManbHOE onpeneneHve 1 obume cBocTBa METPUYECKMX NPOCTpaHCTB. MeTpuyeckme
Knactepmsaums. Metoq K-cpegHux (k-means), nx mogudpmrkauum, meton K-mog (k-mods), MeToabl HEHeTKOWM
Knactepusauuu ¢ npumepamm (c-means). Nepapxunyeckas knactepmsauus. Meton oopManbHOro sneMeHTa, normieckme
JeHgporpammbl. [lepeBbs peweHunin, anroputM ciy4aHoro neca.

Tema 3. MeTtoapbl Knaccudoukauum

MeToapl knaccudukaumu. Metonbl Hanbonbwero npasnononobus. Meton kNN. HameHblin Baiecosckuii
knaccugoukartop. Pewarowme nepesbs 1 cnyyYaiHblii nec. HopMmpoBaHHble BEKTOPHbIE NpocTpaHcTea. HopMbl m
HOPMVPOBaHHbIE BEKTOPHbIE NPOCTPaHBCTBAa. MeTpunyeckre n HopMMpoBaHHbIe NPocTpaHcTea. Knaccmgukaums s
BEKTOPHbIX NpocTpaHcTeax.Jloructnyeckas perpeccust. Meton onopHbIX BEKTOPOB.

Tema 4. BeegeHue B perpecCMOHHbIN aHanus3

MeToz HanMmeHblmnX KkBagpaTos. Moangukaumm Metoga HarMeHblvx kBaapaTos. OgHoMepHas nuHerHas
perpeccrnoHHas mogens. OgHoMepHas HennHenHas perpeccmoHHas mogensb. MHoromepHas nMHerHas perpeccrnoHHas
mopenb. MNMoHnxeHne pasamepHocTen. CuHrynapHoe pasnoxeHune. MeTon rnaBHbIX KOMAOHEHT. MHoromMepHas
HenvHerHas perpeccnoHHas Mogens.

Tema 5. Paz6op keMCOB NpUMeHeHNs1 aHanu3a AaHHbIX

Bubnunoteka scikit-learn 1 s13bik nporpamMMupoBanmus R. Pazbop nprvMepoB NpMMEHEHNS aHanM3a AaHHbIX B KOHKPETHbIX
cuTyaumsix, B3aTbiX U3 Kecos canta Kaggle. @akTopHbIA aHann3 3KOHOMUYECKUX nokasaTenen Bo BANSAHUW Ha LeHy Ha
HeOBMXMMOCTb. PaccMOTpeHUe 3a4aum CKOPUHTa B MPUMEHEHNU K AndddpepeHLnanbHoi guarHocTuke 6onesHen.

Tema 6. Pazpabotka, npeseHTauusi u obycxneHue NpoeKkToB

B TeyeHre ceMecTpa no Mepe U3y4eHnst METOLOB aHaNM3a LaHHbIX, CTyAEeHTbl 0053aHbl BbIOpaTh 06 BEKT K KOTOPOMY
OHU MOMbITAIOTCS NMPUMEHWUTb 3TOT aHaNU3 AaHHbIX. MNpe3eHTaumns NPoekTHbIX rpynn. 10-15 MUHYTHBIE BBICTYMNEHUS
rpynn (3-4 ucnoHuteneit), 06 bACHSIOWME NOCTAHOBKY 3aayu, a TaKXe NpeLnonaraemMble METOLbl PELLEHNS 3TOW
3ajayv B pamkax npeameTa aHanusa naHHblx. O6CyXAeHNe N3BECTHBIX aHANOMMYHbIX MPOEKTOB,

5. MepeyeHb yue6HO-MeTOAMUYECKOr0 06ecneyeHus Ajisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BoIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NPopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NMTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NMPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

machinelearning.ru - http://www.machinelearning.ru

BeeneHve B MawnHHoe obyyeHue - https://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie?action=enroll
MawwuHHoe oby4eHne B BusHece - https://stepik.org/course/16560/

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLUMUINIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea Tekylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B choHLe OLeHOYHBIX CPEACTB COAEPXUTCS Crenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO ANCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEpPUM OLIEHMBAHNS 01 KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMblie K 0eicTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oncumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucuMNAuHLI (MOSYNS) NpPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 [BYX BapUaHTOB (Mn60 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnuoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NtoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". MpU MCMONb30BaHMM NeYaTHbIX U3naHWn GBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTtypbl Ha kKaxaoro obyyatolerocs U3 yucna nuu, 04HOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOWN y4ebHOM nnTepaTtypbl, HEOOXOAMMOI A1 OCBOEHWS AUCLUMNAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLMnAnHblL. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHM KOMMNIEKTOBAHNUS OOHA0B Hay4Hoi
6ubnnotekun KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

machinelearning.ru - http://www.machinelearning.ru
Stepik.org - https://stepik.org/course/16560/
BeeneHune B MawnHHoe obyyeHue - https://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie?action=enroll

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

nekuunu B Xxone NeKLUMOHHbIX 3aHSTUI BECTU KOHCMNEKTUPOBaHWe y4ebHoro matepuana. Obpalate BHUMaHME
Ha KaTeropuu, OpPMyMPOBKIY, pacKpbliBatolme cogepXxaHue Tex Unn UHbIX SBNEHUA 1 NPOLIECCOB,
HayyHble BbIBOAbI W MPaKkTU4eckme pekoMeHaaumm, NonoXnTeNbHbIA OMNbIT B OPaTOPCKOM UCKYCCTBE.
XenaTtenbHo 0CTaBnTb B paboumx KOHCMEKTax Nossi, Ha KOTOPbIX AenaTh NOMETKN 13
PEKOMEH0BaHHOW NUTEPATypPbl, OOMOMHAOWME MaTepuan NPocylaHHOM Nekummu, a Takxe
nogyepkmaaolme ocobyto BaXXHOCTb TEX UMM UHBIX TEOPETUHECKMX NMONOXEHN. 3a8aBaTb
npenoaasaTesnto YTOYHSIOWME BONPOCHI C LIeNblo YSCHEHNS TEOPETUYECKMX NMONOXEHWUIA, paspelleHuns
CMOPHbIX CUTyaLINA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckme | B xoie NoAroToBKM K NPakTUY4ECKMM 3aHATUSIM U3Y4UTb OCHOBHYIO IUTEPATYPY, O3HAKOMUTBLCS C

3aHsTNA LLOMOIHUTENBHON NUTEPaTypPO, HOBbIMY NYBAMKALUSAMA B NEPUOLNYECKUX U3OAHUSX: XypHanaXx,
rasetax u 1.4. [pu aTOM y4ecTb pekomMeHaauuy npenogaearens n TpebosaHus y4ebHOM Nporpammei.
JopabatbiBaTb CBOV KOHCMEKT NEeKLMW, AeNnas B HEM COOTBETCTBYIOLWME 3anncu U3 nuTepaTypsl,
peKoMeHA0BaHHOM NpenoaasaTenem 1 NpeaycMoOTPeHHON y4ebHom nporpaMMoit. [MoaroToBnTh
Te3UChl 4J1s1 BLICTYMEHWIA Mo BCeM y4ebHbIM BONpPOCcaM, BEIHOCUMbIM HA ceMunHap. FoToBsCh K
LokKnagy unu pegpepaTmeHOMy cooblieHuto, obpaluarbes 3a MeToANYECKON NMOMOLLbIO K
npenogaeatento. CocTaBuTb NAaH-KOHCMEKT CBOEro BbICTyNNeHus. [MpoaymaTb npuMepsl C Lenbio
obecrneyeHunst TECHOW CBS3U M3y4aeMoli TEOPUU C PeanbHOW XN3HbLO.

camocTtosi- | CBOoeBpeMeHHoe 1 Ka4eCTBEHHOE BbIMOJIHEHNE CaMOCTOATENbHOM paboTbl HasupyeTcs Ha

TenbHas cobntoaeHNN HACTOSWMX PEKOMEHLALUNIA 1 N3yYeHNN PeKOMeHOoBaHHOM nuTepatypbl. CTyOeHT

pabota MOXET [OOMNOMIHUTb CMUCOK NCMNOMb30BaHHOM NNTEPATYPbl COBPEMEHHBLIMU UCTOYHUKAMU, HE
npeacTaBneHHbIMU B CINCKE PEKOMEHO0BAHHOW nuTepaTtypbl, U B JanbHENIWeM UCNONb30BaTb
cobCcTBEHHbIE NMOArOTOBNEHHbIE Y4ebHble MaTepranbl NPY HanMcaHuy KypcoBbiX U AUMNOMHbIX paboT.
B xone noaroToBkM K CEMUHApPaM N3y4ntb OCHOBHYIO NTUTEPATypy, 03HAKOMUTLCS C AOMONHUTENBHON
nnTepaTypoii, HoBbIMM MyBAKaUMSIMK B NepPUOANHECKMX 3OAHUSIX: XypHanax, raszetax u 1.4. Mpu
9TOM y4ecTb pekoMeHaaumu npenonasatens u TpebosaHust yiebHon nporpammel. [opabaTbiBaTh
CBOW KOHCMEKT nekuuun, genas B HeM COOTBETCTBYIOWME 3anucn N3 nurepaTypbl, PEKOMEHO0BaHHOWN
npenoaaBaTenem 1 npeayCMoTPeHHoN y4ebHo nporpamMmoit. [oarotoBnTs TE3NCHI 4151 BBICTYMIEHNIA
Mo BCeM y4yebHbIM BOMpocaM, BbIHOCMMbIM Ha ceMuHap. NoToBsCh K foknany unun pedepaTvBHOMY
cooblLeHmio, obpallaTbCs 3a METOAMYECKOM NOMOLLbIO K Npenogasatento. CocTaBuTb NinaH-KOHCMEKT
CBOEro BbICTynneHus. NpoayMatb NpuMepsbl ¢ Lenbio 06ecneveHns TECHOM CBSI3N N3y4aeMoli Teopui
C peasibHol X13Hbio. CBOEBPEMEHHOE M Ka4eCTBEHHOE BbIMONHEHNE CaMOCTOSITENIbHOW paboThl
6asvpyeTcst Ha cobM0AEHNM HACTOSILLMX PEKOMEHOaUNA U N3YHEHUN PEKOMEHAOBAHHON NMTepaTypbl.
CTyLeHT MOXET JOMOMHUTBL CAMCOK NCMONb30BaHHONW NNTEPaTypPbl COBPEMEHHBIMU NCTOYHMKAMM, HE
npeacTaBneHHbIMU B CNNCKE PEKOMEHO0BAHHOW nuTepaTtypbl, U B JanbHENIWeM UCNONb30BaTb
cobCcTBEHHbIE MOArOTOBNEHHbIE Y4ebHble MaTepranbl NPV HanMcaHuy KypcoBbiX U AUMNOMHbIX paboT.

3avet B xone noaroToBky K 3a4€Ty Mo AMCLMNIMHE obyyatolWweMycs Crylatento Kypca pekoMeHayeTcs ¢
LleNbio MOBbLILEHWS! er0 BO3MOXHOCTEN MO YCMELWHOMY MPOXOXAEeHMIO 3a4éTa NoBTOPUTb BECb paHee
N3Y4YeHHbI Matepuarn, kak TeopeTU4eCcKoro XxapakTepa, Tak U NPakTUYecKne 1 caMoCcToSTeNbHbIE
paboTbl, ONPenenMTb BO3MOXHbIE MPObNeMHbIe MecTa YCBOEHMSI Matepuana 1 NpoBecTy
LonofHUTENbHble 0bpa3oBaTeNbHbIe AeCTBUS ANS Pa3peLeHNs BbiIBNEHHbIX paHee NpobneMHbIX U
HEOCBOEHHbIX y4acTKOB Kypca.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKJlouyas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

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

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

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

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA
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Mporpamma ancumnnuHbl "Aranna gaHHbix"; 09.03.04 "TporpamMmHas nHxeHepus".

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u yyebHbIM nnaHom no HanpasneHuto 09.03.04
"MporpaMMHas UHXeHepus" 1 NPodunto NOAroTOBKM "TexHonorum pa3paboTkm MHPOPMALIMOHHBIX CUCTEM".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

AR 5 AN LM O
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.01.03 AHanu3 BaHHbIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuteparypa:

1. ByxoBeu, A. I'. ANropyTMbI BEIYUCANTENbHOM CTaTUCTMKK B cucTeMe R : yuebHoe nocobue / A. . Byxoseu, 1. B.
Mockanes. - 2-e n3g., nepepab. n gon. - CaxkT-MNeTepbypr : NlaHb, 2015. - 160 c. - ISBN 978-5-8114-1802-2. - TekcT :
SNEKTPOHHBIN // IaHb : anekTpoHHO-6nbnnoteuHas cuctema. - URL: hitps://e.lanbook.com/book/68459 (pata obpalieHus:
26.02.2020). - Pexunm poctyna: ons asTopma. nonb3oBartenen.

2. M'vHuc J1.A., Ctatuctnyeckme Metobl KOHTPONS 1 ynpaBneHns kavectsoM. MpuknaaHble nporpamMMHbie CPENCTBA :
yyebHoe nocobue / M'munc J1. A. - PocToB-Ha : N3a-Bo KODY, 2017. - 81 c. - ISBN 978-5-9275-2619-2 - TekcrT :
9anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785927526192.html| (aata obpalueHus: 26.02.2020). - Pexxum goctyna : no
noanmcke.

3. Cratuctuka : yuebHuk / B.B. FnuHcknid, B.I". NoHuH, J1.K. Cepra [n ap.] ; nog pen. B.I'. MloHnHa. - 4-e nag., nepepad.
n pon. - Mocksa : MIH®PA-M, 2017. - 355 c. - (Bbicee obpasosaHue: bakanaspuar). - www.dx.doi.org/10.12737/25127.
- ISBN 978-5-16-105518-2. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/552459 (nata
obpaileHns: 26.02.2020). - Pexwum pocTyna : no Noanucke.

JononHuTtenbHas nuteparypa:

1. Teopusl BeposSiTHOCTEN U MaTeMaTmyeckasi ctatucTmka: ydyebHoe nocobue / buptokosa J1.I"., Bobpuk .M., MatBees
B.W., - 2-e uaa. - Mockea :H/Ll MIHDPA-M, 2017. - 289 c. (Bbicwee obpasosaHue: bakanaspuart) ISBN
978-5-16-011793-5. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/370899 (nata obpalueHus:
26.02.2020). - Pexxum gocTyna : no nognucke.

2. benbko, U. B. Teopust BeposiTHOCTER, MaTEMaTMYECKas CTaTUCTVKA, MaTeEMaTYECKOE NporpaMMmpoBaHue: yiebHoe
nocobue / Benbko N.B., Mopo3zosa .M., Kpuwtanosuy E.A. - Mockea: HALL MIH®DPA-M, Hos. 3HaHue, 2016. - 299 c.
(Bbicwee obpasosaHue: bakanaepuart) ISBN 978-5-16-011748-5. - TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/542521 (nata obpaiieHns: 26.02.2020). - Pexum gocTyna : no noanmcke.

3. Konpaes, B. [. YucneHHble MeTombl M NporpaMMupoBaHme : yiebHoe nocobue / B. . Konpaes ; non pea. npod. J1.T.
arapwvHoii. - Mockea : 1, '@OPYM' : UHDPA-M, 2017. - 336 c. : un. - (MpodpeccrnoHansHoe obpasosaHue). - ISBN
978-5-16-101025-9. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/672965 (nata obpalweHus:
26.02.2020). - Pexxum gocTyna : no nognucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.01.03 AHanu3 BaHHbIX

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

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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