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Mporpamma ancumnnuubl "ducnepcrnonHbii aHanma"; 02.03.01 "MaTtemaTnka u KOMMboTEPHbIE HayKn'".

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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Mporpammy omcuunnuHel paspaboTan(a)(v): LOUEHT, K.H. (ooueHT) CumywkuH C.B. (kadhenpa MmaTemMaTnyeckoi
ctatnucTuky, IHCTUTYT Matematukn n mexaHuku um. H./. Nobayesckoro), Sergey.Simushkin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, OCHOB MPOrpamMMmMpoOBaHNs U MHPOPMALMOHHBIX TEXHONOMUIA

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- OCHOBHbIE BEPOSITHOCTHbIE 3aKOHbI, OMMCHIBAIOLWME NOBEAEHME CllyHaiiHbIX BEKTOPOB (HOPMasbHbIN 3aKOH,
MYNbTUHOMUANbHbBIA 3aKOH);

- OCHOBHble MPUHLWMIEI MOCTPOEHMSI MOLeNein perpecCnoHHbIX CBS3ei MexX Iy UCCneayeMbIM/ XapaKkTepucTukamm
(perpeccusi ¢ NMHEMHON 3aBUCMOCTbIO OT HEN3BECTHbIX MapaMeTpoB);

- OCHOBHble (POPMbI NpencTaBneHns MHOroMepHbIX OaHHbIX U 0cobeHHOCTU pa60TbI C HUMU;

- MeTOAbl, NPYMEHsiEMble A aHann3a u 06paboTku MHOFOMEpPHbIX COBOKYMHOCTEN (METOA HaMMEeHbLUMX KBaapaToB.,
KpuTtepuin duiwepa, paHroBble KPUTEPUN, HECMELLEHHbIE OLIEHKN NapaMeTpoB MOAenu, Tabnumubl perpeccroHHbIX
monoenen);

- OCHOBHbIE METOAbI MOCTPOEHUS ONTUMANbHbIX NMIAHOB NPOBEAEHNS (PAKTOPHBLIX 9KCMEPUMEHTOB (MOMHbIIA
oaKTOpHbIV NnaH, 4pobHble pennukn, BnoYHbIe CxeMbl, NATUHCKME NnaHbl, D-, G-, A-, L-, Q-onTuManbHble NnaHbl);

- MeTobl MOCTPOEHNA ONTUMaJIbHbIX MNAaHOB ONsA NONMHOMMANbHON 1 TpMFOHOMeTpMHeCKOVI perpeccvn7|.

JonxeH ymeTtb:

- NIPUMEHATb MeTO bl ANCNEPCUOHHOIo aHannsa aonsa 06pa60TKVI peanbHbIX HNCNOBbIX OAHHbIX, YHUTbIBASA rpaHULbl
NPUMEHNMOCTN mMaremMaTtn4yeckoin Mogenu;

- MPUMEHATb cneunann3npoBaHHbIE NPOrpamMMmHbie NPOaYKTbl A1 NpoBeneHNA BbIMNCNTNTENbHbIX npouenyp
ONCNepCNOHHOro aHannaa,

- peanusoBbiBaTh NPOLELYPbl AMCMEPCUOHHOMO aHanm3a B paMkax UMetoWwmxcst cCpeacTs 06paboTku faHHbIX;
- BbiBMpaTh METOOMKY CTATUCTMYECKOrO NCCNEN0BaHNs SKCNepuMeHTalbHbIX AaHHbIX.

JlonxeH Bnanetb:

- MeToaaMun NoCTpoeHns mMaTemMaTu4yeckom mogenu npogoeccuroHanbHbIX 3a8a4 v CO,D,Gp)KETGHbHOVI nHTEepnpeTaunn
NoNny4yeHHbIX pe3ynbTaTos.

- HaBblkaMu BbIBOpa MaTeMaTM4eckrx MeTodoB 06paboTkn aKCNepUMeHTaNbHbIX AAHHbIX, aOeKBaTHbIX LM
nccnenoBaHns;

- HaBblkamMu peannsaummn MaTeMaTMyeckux MeTonoB 06paboTKy aKCNepMEHTaNnbHbIX AaHHbIX B BUAE NPUKNaaHbIX
NporpamMHbIX NPOAYKTOB;

- HaBblkaMW COCTaBJ/1IEHNA OTYETOB NO MeToAMKaM nccnenosaHna n nx peanm3adnn B suaoe I'IO, aHannsa pe3ynbTaTosB
obpaboTku.

JonxeH OEeMOHCTpMpoBaTb CNocoBHOCTb Y FOTOBHOCTb:!
- CNOCOBHOCTb 1 FOTOBHOCTb NPUMEHATb HA NPakTuUkKe OCHOBHblE METOObl ANCNEPCUOHHOIoO aHanmaa.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO
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HaHnas gucuunnuHa (Moaynb) BkoveHa B pasgen "61.8.10B.03.03 OucumnaumHel (Mogynm)" OCHOBHOW
npocpeccroHanbHon obpasosatensHoi nporpamMmbl 02.03.01 "MaTtemaTtuka u KoMMbioTepHble Hayky (Hayka 0 faHHbIX)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

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

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 37 yaca(oB), B TOM 4ynucne nekuun - 18 yaca(os), npakTuyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOSb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 7 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 paboThbl MO AUCLMNNIUHE (MOAYNIO)

Buabl 1 yacbl KOHTaKTHOW paboThl, Camo-
UX TPYOOEMKOCTb (B Yacax) CTOSI-
N Paspenbl gucunnnuHbl / Ce- [Nekuumn,llekuum Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
monyns MeCTp| Bcero | B 3n. | uyeckume |4yeckue [TopHble|TOpHble| Has
copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chopme | 6oTa
Tewma 1. Knaccmyeckas nuHelriHas Mogenb
1. |perpeccumn Kputepuin duwepa 7 4 0 4 0 0 0 10
> Tema 2. Mogenv oMcnepcuoHHOro aHanmaa 7 5 0 5 0 0 0 10
Tema 3. IncnepcuoHHbIn aHanns
s MHOTrOMEPHbIX JAHHbIX 7 5 0 5 0 0 0 8
4. Tema 4. OnTUMM3a3umsa PakTOPHbIX NNaHOB 7 4 0 4 0 0 0 7
MToro 18 0 18 0 0 0 35

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Knaccuyeckast nuHenHasa Moaenb perpeccuu Kputepun duwiepa
Knaccnyeckas nuHeinHasa mogenb perpeccun. OLUeHKn MeToaa HaMMeHbLWUX KBaapaTos.

MapameTpryeckune doyHkLMKM, gonyckawowme oueHky. Teopema "aycca-Mapkosa. EOMHCTBEHHOCTb OLLEHOK MeToaa
HavMeHbWwUX KBaapaToB. PacnpeneneHne oueHoK B HopManbHOM cnydyae. KaHoHndyeckne nepemeHHble. HecMewéHHOCTb
OLEHOK MeTo4a HaMMeHbLUNX KBagpaTos.

Tema 2. Mogoenu aucnepcMoHHOro aHanusa

Mogenu ancnepcmoHHoro aHanusa. OaHOaKTOPHbIV AMCMNEePCUOHHBIA aHanns. [ByxdakTopHbIA ANCNEPCUOHHDIN
aHanM3 ¢ paBHbIM YACNOM HabnaeHNl B sivelike. MonHbIn MHOrogakTopHbI aHanma ¢ B3anmogenctausamu. Pazbuerve
MOMHOM CyMMbl KBaapaToB. PopManbHbIN ANCNEPCUOHHBIA aHanU3 - Teopema o pacnpeneneHne cnaraembix
KBapaTnyeckoin oopmbl B HOPMasibHON MOLENW.

Tema 3. lucnepCUOHHBbIA aHaNU3 MHOFOMEPHbIX AaHHbIX

LncnepcuoHHbI aHannm3 MHOroMepHbIX AaHHbIX. 3afada NpoBepPKX rmnoTesbl 0 LIEHTPe HOpManbHO pacnpeneneHHbIX
HaHHbIX. KpuTtepuin duwepa ons cpaBHeHUs ABYX FPynn MHOrOMepHbIX AaHHbIX. Kputepun cpaBHeHUn 6onblioro Ynucna
rpynn rno MHOrOMEpPHbIM JaHHbIM, OCHOBAaHHbIE Ha paccTosiHUM MaxanoHobuca 1 Ha COBCTBEHHbIX Yucnax MaTpuL,
KOoBapuauuia.

Tema 4. OnTuMmn3asuus akTopHbIX N1aHOB

OntMn3auus akTopHbIX NNaHoB. MNonHbIA gakTopHbIi nnaH. OpobHele pennukn. AHann3 onpenensiowmx
COOTHOWeHWA. JlaTnHckue nnaHbl. bnodyHble cxembl. OnNTuManbHbIe hakTopHble NnaHbl. VIHgopMauroHHas matpuua.
Mpumepbl cpaBHeHW NnaHoB. Kputepmm ontManbHOCTU. TeopeMbl akBmBaneHTHocTU. Teopema Kndgepa-Bondgosuua.
OnTrmanbHble NnaHbl 4N NOAMHOMUANbHOW U TPUTOHOMETPUYECKON perpeccumn

CtpaHnua 4 13 9.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMCTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

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

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

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

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM 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, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

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

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 ns 9. Bl YHH

ARl | AL O



Mporpamma ancumnnuubl "ducnepcrnonHbii aHanma"; 02.03.01 "MaTtemaTnka u KOMMboTEPHbIE HayKn'".

StatPlus - http://www.statplus.net.ua/ru/help/source/a_anova_single.htm

StatSoft - anekTpoHHbI y4ebHuK no Statistica - http://www.statsoft.ru/home/textbook/modules/stanman.html|
AHanM3 sKOHOMMYECKUX AaHHbIX C NCNonb3oBaHueM Statistica 6,0 - http://cdo.bseu.by/stat1/lab2_1.htm
denepanbHblii 0bpasoBaTenbHbIl nopTan - http://ecsocman.hse.ru/

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nekumu NekumoHHbIM MaTepran coaepxuT 6onbloi 06EM TEOPETUHECKOrO MaTepuana, aJisi OCBOEH!s
KOTOPOro HeOHX0AMMO NMPOV3BOAMTL YTEHUE YXXE HAYUTAHHOIrO MaTepuana ¢ BblOeNeHNEM MoX0
OCBOEHHbIX YacTel U pelleHneM BO3HMKaWmx 3anad. Kpome Toro, Heo6xoaMMo Mo Kaxaon nekumm
BbIOENSATb OCHOBHbIE YACTV NPELCTABNEHHbIX TEOPEM U YTBEPXLEHUIA, BOKPYT KOTOPbIX (DOPMUPOBATh
BeCb 0CTOB Teopuun. CTyneHTaM cnefyeT CTPEMUTLCS K aKTUBM3ALMM 3HAHUIA HA 3aHATUSIX U MO
LpYrvM OUCLMMIVHAM, KOTOPbIE MCMONb3YTCS NPY NOCTPOEHUN NEKLMW.

npakTuyeckue | [Ina peweHns npakTMyecknx aanady Ucnonb3ayoTcsl CTaHaapTHbIE KOMMNbIOTEPHbIE CpeacTea

3aHsTUA 06paboTku CTaTUCTUYECKMX JaHHbIX. [T03TOMY NepBbIi Wwar B peweHnn Takux 3agad coctonT B
LOCKOHaNbHOM OCBOEHMM BO3MOXHOCTEN 3TUX CPelcTB 06paboTku. MMaBHOe 34€ech - NpaBunbHas
opraHusauus naHHbIX, NPeAcTaBneHve ux B Buae yaobHol Tabnuubl - dopeima. ViHTepnpeTaums
MoMyYeHHbIX pesynbTaToB noapasyMeBaeT noapobHOe 03HAKOMNEHNE C COOTBETCTBYIOWMUM
TEOpPEeTNYECKNM MaTeprnanom

camocTosi- | N3yyeHne MeTonoB OMCNEPCMOHHOro aHanmaa npeaycMaTprBaeT crucTeMaTnyeckyto

TenbHas CaMOCTOSATENbHYIO paboTy CTYAEHTOB

pabota HaL LOMOMHUTENbHBIMY MaTepuanamm; pasBMTMe HaBbIKOB CAMOKOHTPONS, CMOCOBCTBYOLMX
MHTEHcMdMKaumm yuebHoro
npouecca. N3y4yeHne neKLMoHHOro MaTepuana no KOHCNeKTY Nekuunii AOMKHO CONPOBOXAATbCS
N3y4eHneMm pekoMeHayeMol nuTepartypbl, OCHOBHOM 1 AononHUTenbHoW. OCHOBHOW Lenbio
opraHu3auum camocTosTenbHOM paboTbl CTYAEHTOB SBNSIETCA CMCTEMATN3ALMS 1 aKTUBU3aLNS
3HaHW, NONy4eHHbIX UMW Ha NEKUUAX U B NpoLecce NoAroTOBKM K MPakTUYeCKUM 3aHATUAM.
CamocTosiTenbHas pabota no Usy4eHuio AMCUUNKHbLI NpeanonaraeT BHeayaAMTOpHyto paborTy,
KoTopas BKo4aet
pelieHne npakTn4ecknx 3ana4y pasnn4yHom CNoXHOCTU, pacCCMOTPEHNE BONPOCOB, OCTaBMEHHbIX Ha
camocToaTenbHoOe n3yyeHne, NOAroTOBKY K 3K3aMeHy 1 3a4eTy.

3a4ver npl/l noaoroToBke K 3aqéTy Heob6x0anMo yaoenntb OCHOBHOE BHMMaAHNE CBA3AM MeXay pa3/inyHbIMA
pasaoenamm gucumnnimnHbl - NNHENHbIM MOOENSM, MeToaam OncnepcruoHHOro aHannia, MetTonam
NOCTPOEHNA ONTUMalbHbIX N1aHOB 3KCNepMeHTa, OPUEHTUPOBAHHBIM HA YMEHbLUEHNEe owmnbKM
BblBOOA, METOOAM NOCTPOEHUA MOZENen n Nx cTaTucTUYeCcKom naeHTugpukaumn. KpOMe TOro,
ycnewHas coava 3a4éTta nonpasymMmeBaeT OOCKOHANbHOE N3y4YeHne KOMMNbOTEPHbIX CPEencTB peweHns
NnpakTn4eckmnx 3agay

10. MepeyeHb MHPOPMALMOHHBIX TEXHONIOMMIA, UCMOJIb3yeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moaynko), BKAYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaMMOCTH)

MepeyeHb NHHOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPY OCYLLECTBNEHNN 0Opa30BaTeNbLHOro nNpoLecca no
LMCLMMIMHE (MOBYNIO), BKNOYAs NEePeYeHb NPOrpPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHBbIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MomelleHns onst caMoCTOSTENbHOM paboTbl 0BYYaOWMUXCS, YKOMMNEKTOBAHHbIE CMELNANn3npoBaHHOR MebGenbto (CTONbI 1
CTYNbs!) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecnedeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBaTenem, ykOMNIeKTOBaHHbIE CNeLManM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbIin knacc.
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Mporpamma ancumnnuubl "ducnepcrnonHbii aHanma"; 02.03.01 "MaTtemaTnka u KOMMboTEPHbIE HayKn'".

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

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

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

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

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

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

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

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

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

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

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

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 02.03.01
"MaTtemaTtuvka 1 KOMNbIoTEPHbIE HayKK" 1 NPOdOUII0 NOAroToBKM "Hayka 0 faHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./1B.03.03 [ucrnepcuoHHbIN aHanm3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodounb noaroToskmn: Hayka 0 gaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.BopoauH, A.H. SnemeHTapHbIli Kypc TEOPUM BEPOSATHOCTEN N MaTEMATNHECKON CTaTUCTMKMN [ONEKTPOHHbIA pecypc] :
yyebHoe nocobve / A.H. BopoauH. -

OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NMaHb, 2011. - 256 c. - Pexum poctyna: https://e.lanbook.com/book/2026

2. bopoBkoB, A.A. MatemaTnyeckas ctatucTvka [OnekTpoHHbI pecypc] : yuebHuk / A.A. BOpoBKOB. -

OnekTpoH. aaH. - CaxkT-MeTepbypr : NlaHb, 2010. - 704 c. - Pexum poctyna: https://e.lanbook.com/book/3810

3. CeewHunkos, A.A. MNMpuknagHble METoabl TEOPUN BEPOSATHOCTEN [DNEeKTPOHHbIA pecypc] : y4ebHuk / A.A. CBELWHUKOB. -

OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NaHb, 2012. - 480 c. - Pexum poctyna: https://e.lanbook.com/book/3184

4. CeewHunkos, A.A. MNMpuknagHble MeToabl TEOPUM CRyYaiiHbIX OYHKUMIA [DNeKTPOoHHbIA pecypc] : yiebHoe nocobue /
A.A. CBELHVKOB. -

OnekTpoH. AaH. - CaHkT-MeTepbypr : NlaHb, 2011. - 464 c. - Pexum poctyna: https://e.lanbook.com/book/656

JononHutenbHas nuteparypa:

1. Kopanos, J1.6. Teopns BepoAaTHOCTER 1 cnyvaiiHble npoueccsl [9nekTpoHHbIA pecypc] / J1.6. Kopanos, A.I'. CuHai ;
non pen. 6.M. lN'ypesuya ; nep. ¢ aHrn. 9.B. MNepexoaueBoit. AnekTpoH. faH. - Mocksa : MUHMO, 2014. - 408 c. - Pexum
poctyna: https://e.lanbook.com/book/71821

2. Kopones, B.1O. MatemaTtnyeckue 0CHOBbI TEOPUM prcka [DneKTPOHHbIN pecypc] : yuebHoe nocobue / B.1O. Kopones,
B.E. Benwunr, C.4. WoprwuH. -

OneKkTpoH. aaH. - Mockea : Puamatnut, 2011. - 620 c. - Pexxum goctyna: https://e.lanbook.com/book/2742

3. AnoH, H. BeposATHOCTHbIN MeTo [OnekTpoHHbIN pecypc] : ydebHoe nocobue / H. AnoH, . CneHcep ; nog pen. A.A.
CanoxeHko. -

OnekTpoH. AaH. - Mocksa : Mapatenbctso 'Nlabopatopus 3HaHuid', 2015. - 323 c. - Pexunm gocTyna:
https://e.lanbook.com/book/70705

4. NarytnH, M.B. HarnganHas matemaTmnyeckas ctatucTvka [QnekTpoHHbIl pecypc] : ydebHoe nocobue / M.B. NaryTtuH. -

OnekTpoH. aaH. - Mockea : N3patenbcTeo 'JlabopaTtopus 3HaHwmit', 2015. - 475 c. - Pexxum goctyna:
https://e.lanbook.com/book/70706
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./1B.03.03 [ucrnepcuoHHbIN aHanm3

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHnua 9 13 9.




