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1. IEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:
Ilesin ocBOeHUS AMCHUILNINHBI: (popMUpOBaHHE OOIIEKYIBTYPHBIX U
npodeCCHOHATBLHBIX KOMIIETEHIINH, HEOOXOIUMBIX IS pealn3anui HHPOPMALMOHHO-
AHAINTUYECKON U HAYYHO-UCCIIE0OBATEIbCKON NEATEIbHOCTU
3agaum  ocBoeHMsl  JMCHMIUIMHBI:  [pHOOpETeHHE B pPaMKax  OCBOCHUS

IIPEIyCMOTPEHHOTO  KypCOM  3aHSATHM  CIENYIOIUMX 3HAHUH, YMEHHH M  HAaBBIKOB,

XapaKTePU3YIOMIUX ONpeaesIEHHBINA yPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIMH (CM. ToapoOHee

m.3):

1) 3HaTh:

- OCHOBHBIE UJIEU U AITOPUTMBI ONITUMHU3ALINH;

- TEOPETHUYECKUE OCHOBBI MATEMAaTUYECKOIO U KOMIIBIOTEPHOI'O MOJEIUPOBAHMS

- OCHOBHBIE MOHSTHS TEOPUU MOJEIUPOBAHUS, OCHOBHBIE TPeOOBaHUS, MPEABABIIEMbIE K
pa3paboTke MaTeMaTHUECKUX MOJIeIIEH;

- pa3Iu4YHbIE KJIACCHl MOAEIIEH,

- YMETh NPUMEHATh UX JUIS pEIICHUs MPaKTUYECKUX 3a]ady, UMEThb HaBbIKM pabOThI B
cpelax MOJEIUPOBaHUS.

2) yMeTb:

- TUTAHUPOBATH MTPOBECHNE KCIIEPUMEHTOB U 00padaThIBaTh UX PE3YIbTATHL;

- 00OCHOBBIBAaTh BBIOOP METOJOB JJIsl TMOAJEPKKH TMPHHATUS PEHICHUH B KOHKPETHBIX
CUTyalLUsX;

- pa3pabarbIBaTh HAOOPHI KPUTEPUEB [T 3a/1a4 IPUHATHS pEILICHUI;

- IIPUMEHSTh METOBI MOAAEPKKHU IPUHATHUS PELICHUI;

- pa3pabaTbIBaTh CUCTEMBI MTOIEPKKH IPUHATHUS PELICHUI; BIaJAETh:

3) Bmazgets:

- TEPMUHOJIOTUEHN, IPUMEHAEMOMN B TECOPUU NIPUHATUS PEILICHU;

- METOAAMH MOIAEPKKU IPUHATUS PEILICHUM,

- MH(GOPMALIMOHHBIMH CPEJICTBAMU MOAEPKKU MPUHATHS PeILICHUH,

- HaBBbIKAMHU MPAKTUYECKOH pabOThI 10 pelIeHNI0 ONTUMHU3ALMOHHBIX 3a/ay;

- HaBbIKAMU IPUMEHEHUs aJrOPUTMOB U METOJOB ONTHMHU3ALMHM, OCHOBHBIX KIJIACCOB
MOZEIEW M  METOJOB  MOJCIHMPOBAHUA, IPUHLHUIIOB  IIOCTPOCHHS  MOJEEH
MH(OPMAIMOHHBIX IPOILIECCOB, METOI0B (JOpPMATTU3AIMH, AITOPUTMHU3ALUH U PeaTU3alluu
MOJEJIEH C TIOMOIIBIO COBPEMEHHBIX KOMIIBIOTEPHBIX CPEICTB; MCIOJb30BaHUSA
MHCTPYMEHTAJIBHBIX CPEJICTB MOACIUPOBAHUS CUCTEM.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucnumimua «CucTeMbl NPUHATHS PEIICHUNH» OTHOCUTCSA K YMCIY AUCHMILIMH OJoKa
b1.B.1./IB, npennaznaueHHOro sl CTYAECHTOB, oOyvaromuxcs no Hamnpasienuto: 02.03.03. -
"MatemaTnueckoe ooecrieueHue U aIMUHUCTPUPOBAHNE HH(OPMALIMOHHBIX CUCTEM" .

JUis  ycmemrHoro M3y4eHus JUCHMIUIMHBI HEOOXOJUMBl 3HAHUS U YMEHHS,
MpUOOPETEHHBIE B Pe3yJIbTaTe OCBOCHHUS KypcoB «ba3bl TaHHBIX»; «/luckpeTHass MmaTemMaTukay,
«Matemaruueckasi Joruka», «MHpopmatuka W HOpPOrpaMMHUPOBAHHE» U TOJHOCTBIO WM
gacTU4HO chopmupoBanubie komnerennuu [1K-5, YK-2, a umenno:

— 3HaTh: OCHOBHbBIE MOHSTHS, YTBEPKICHHS, a TaK )K€ METOJAbl UCCIETOBAHUS, METOAUKY
IIOCTPOEHHUS Pa3IMYHBIX AMCKPETHBIX CTPYKTYp, HOBEWIINE IOCTH)KEHUS AMCKPETHOMN
MaTeMaTHKH, OCHOBHBIE MIPUHIIMITBI IPOrpaMMHUPOBAHUS; ApPXUTEKTYPHI
UHPOPMALIMOHHBIX CHUCTeM 10 00paboTKe [aHHBIX, APXUTEKTYpy M MPUHIIMIIBI
MOCTPOEHUS XPAHWINI JaHHBIX, BO3MOHOCTH CYBJl, momnepxuBaromux pa3indHbIe
MOJIEJIM OpraHu3allud JaHHBIX, NpeumyliectBa W Hexpoctatku 3TuX CVYBJ[ mpu
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pean3alyy pa3IuyHbIX CTPYKTYP JIaHHBIX,
yMeTh: IPUMEHATh METOJbI JUCKPETHOW MaTeMaTHKH Ha MPaKTHUKe, paboTaTh B cpenax
[IPOrpaMMUpPOBaHUs; IMPOEKTUPOBATh peISIUUMOHHBIX bJ[ 18 KOHKpeTHOW 3aaauu,
HOpMaM30BaTh persiinonHyto bJl, co3maBate 00bekThl bJ/l, MomudunmupoBars naHHbIE
B/,

BJA/IeTh: METOJOJOTMEed M HaBbIKAMHM PELICHUsS HAYYHbIX M NPAKTUYECKUX 3aj]ad,
IUCaTh MPOrpaMMbI Ha S3bIKaX BBHICOKOTO YpPOBHs, HaBbIkamMu paboTsl B CASE-cucremax
npoektupoBanuss  bJl, HaBeikamMmu  paboTel ¢ cepBepamu  bJl, HaBbBIKamMu
IporpaMMupoBaHue Ha si3bike SQL, HaBbIkaMu aaMUHUCTpUpoBaHus b1,

OCHOBHBIE TOJOKEHUSI AUCUUIUIMHBI MCIHOJIB3YIOTCS B JaJdbHEHIIEM IPU H3yYECHHU

TaKuX JUCHUIIIMH KaK: ((HpeIII[I/IHJIOMHaSI IMPpaKTHUKa».

3. MIEPEYEHD ILIAHUPYEMBIX PE3YJBTATOB OBYUEHUS 11O

JUCLMUIIINHE (MOJYJII0), COOTHECEHHBIX C

INIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSI OCHOBHOM
MPO®ECCHOHAJBHOM OBPA3OBATEJIBHOM [TPOT'PAMMBI

Koa u HaumenoBanue | Ilepevenb miiaHupyeMbiX pe3y/ibTATOB 00y4eHHUs 110 AW CHUIIJIMHE
peasiuzyemMoii (MO/1yJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHU J0CTUKEHMSI
KOMIIETeHIIHU U KOMIIeTeHIIHii

I1K-5 3HaTh:

Cnocoben — OCHOBHBIC IMOHATHUS U MPUHIIUIIBI CACTEMHOTO aHAJIN3a,

HCITIOJIb30BATh — OCHOBHBIE TEPMUHBI B 00JIaCTU IPUHATHS PELLIEHUS,

COBPCMCHHBIC MCTOIbI — MOJXOJbI U MPUHIIUIIBI IPUHATHS PEILICHUH,

paspadoTkm 1 — OCHOBHBIC aPXUTEKTYPbI XPAHWIIUIIL JTaHHBIX,

peasanun —  TEXHOJIOTUM ITOCTPOEHHUS XPAHUIIMIL JAHHBIX,

KOHKPETHBIX — BO3MOYKHOCTH COBPEMEHHBIX CHUCTEM MAaTEeMaTHYeCKOro u

alropuTMOB MMUTAIIMOHHOTO MOJCIIUPOBAHUS,

MaTeMaTUYECKUX .

. — ponb WH(OOPMAIMOHHBIX TEXHOJOTUW B 3a/ade MPUHSITHI

Mozenet  Ha  0ase o

pelieHui,

A3BIKOB .

— KJaccu(UKaIuio 3a7a4 IPUHITUS PEIICHUH,

MpOrpaMMHUPOBaHUs U .

— KjaccuuKaus METOA0B MPUHSITHSI PEIICHUH,

MAaKeTOB  MPHUKIATHBIX 9

MpOrpaMM — YCIIOBUS NPUHSATHS PELICHUH, )

MOJIETHPOBAHHS — KJIaCChl CUCTEM MPUHSITHS PELICHUN,

— CBOW MpaBa U 00S13aHHOCTHU KaK rpaKIaHUHA,

— THIOJIOTHIO 3KCIIEPTOB U KOTHUTOJIOTOB,

— KpUTEpUU NPUHATHUS PELICHUH (ONTUMM3AIINH),

YMers:

— CTpPOUTHh ONTHUMHU3ALMOHHBIE MOJEIH JUISI TEXHUYECKUX
MIPOEKTOB,

— TIPUMEHATH METOJIbI T€HEPAIH ATbTEPHATHUB,

— TIPUMEHATH pAIMOHAJIBHBIE METO/ABl BBIOOpA aATbTEPHATHB
(MaTeMaTH4ecKoe MpOrpaMMUPOBAHHE)

— TPUMEHSTH IBPUCTUYECKUE METO/IbI BBIOOpA allbTePHATHB,

— TIPUMEHATH METOJbl HW3BJICUCHHUS] 3HAHMM W3 JTaHHBIX
(xmaccudukanyu, KIiacTepusauu, acCCOIUaU 1 T.1.)

— TMPUMEHATHh TEPMUHOJIOTHIO JJIsi TOCTAHOBKHU 3a]1a4 MPUHATHS
penieHui,

— OOBICHATH BO3MOXHOCTH coBpeMeHHbIXx WMT B 3amauax
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NOPUHITHS PENICHWA Ha pPa3HbIX YPOBHSAX YIPABICHUS W
pa3HBIX MIPEIMETHBIX 00JIACTSIX,

— OCYUIECTBJISITh TIOJATOTOBKY MaHHBIX IS 3a/la4 MaIlluHHOTO
00yueHwusl,

— TPUMEHATH METOJbI
MIPUHSITHS PEIICHUS

— TPUMEHSATH METOJII CHCTEMHOTO aHAJIH3a,

— TPUMEHSATH METOJIbI ONTHMH3AIHIH,

— TPUMEHSATH METOJIBI PabOTHI C IKCIIEPTaMH,

MAIIMHHOTO OO0ydYeHus i 3aj1ad

— TMPUMEHATh METOAbl paboThl C  Ppa3IMYHBIMU  THIIAMH
JKCIIEPTOB,

— TPUMEHATH METOJbI IPUHATHS PELIECHUS B ACJIOBOW U JIMYHOU
JKU3HH,

— IIPUMEHATHh METO/bI INIAHUPOBAHUS CBOEH JEATEIbHOCTH,

— OCYILECTBJIATh  MAaTEMaTHMYECKyl0  IIOCTAaHOBKY  3ajauu
IIPUHATHUS PELICHU,

Bnaners:

— HaBBIKAMH pEIICHUs 33a]1a4 JTUHEHHOr0 MPOrpaMMUPOBAHUS,

— HaBBIKAMH PEIICHU 33/1a4 HEJTMHEHHOr0 MPOrpaMMHUPOBAHUS,

— HaBBIKAMH MPOrpaMMHPOBaHUs Ha si3bike SQL,

— HaBblKaMH PabOTHI ¢ OMOIMOTEKaMH OOpPaOOTKHM JaHHBIX Ha
s3pikax R wim  python HaBbikamu — perieHus — 3a7a4
JTUHAMHYECKOT0 MPOrpaMMHUPOBAHHUS, HABbIKAMU pPabOTHI B
cUCTeMax MaTeMaTHYECKOT0 MOJICIUPOBAHUS,

— TEPMHUHOJIOTMEN NPUHSTHS PEIICHUN,

YK-2

CriocobeH  omnpenensiTh
Kpyr 3aJad B paMKax
MIOCTaBJICHHOW LENu U
BbIOMpATH
ONTUMAJIbHBIE CIIOCOObI
WX pEIIeHHUs], HCXOIS U3
JEHCTBYIOIIUX
IIPaBOBBIX HOPM,
UMEIOIUXCA  PECYpCOB
Y OTPaHUYECHUHN

Na-1yx2

3HaTh ACUCTBYIOIIEE 3aKOHOAATENIBCTBO U MTPABOBBIE HOPMBI,
perynupymolre npohecCuoHaIbHYO IS TEIHHOCTD

NA-1.1yx2

3HaTh OCHOBHBIE METO/IbI OIIEHKH CIIOCOOOB PEIICHUS
npodeccHoHANBHBIX 3a1a4, BUIBI PECYPCOB U OTPAHUYCHHIMA
NI-2yx2

YMeTh MOBOANTH aHATH3 MIOCTaBICHHOH 1€/ U (OPMYITUPOBATH
3a/1auu, HEOOXOIUMBbIE JJI €€ TOCTHKECHHS, aHATU3UPOBATh
aJbTEPHATUBHBIE BAPUAHTHI.

Na-2.1yx2

YMeTh UCTI0IB30BaTh HOPMATUBHO-TIPABOBYIO JOKYMEHTAIIUIO B
chepe mpodeccroHaTbHON AeSTENTHPHOCTH

N-3yx2

Brnanetrs MeTonukamu pa3paboTKH 1IeNM U 3a7a4 IPOEKTa.
Na-3.1yx2

Brnagetrs MeTo1aMu OLIEHKH MOTPEOHOCTH B pecypcax,
MIPOJIOJKUTEIIEHOCTH M MHBIX YCIIOBUSX PEATU3AIMHU TTPOCKTa
N-3.2yx2

Bmanets HaBBIKAMH
JIOKYMEHTalUen

paboTsI c HOpPMaTHUBHO-TIPaBOBOM

dopma
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4.1. O0beM TUCHMILIMHBI B 32a4éTHBIX eAuHUNAX (Bcero) 5 3ET

4.2. O6beM TUCUMILIMHBI M0 BHAaM y4eOHOo# padoTsl (B yacax) 180

®opma 00yueHuUs: OouHas

Bupa yueOHoii padoThI

KosmuecTBo yacoB
(¢popma oOyueHust ouHasi)

Bceero no niiany B 1.4. o cemecTpam
5

1 2 3
KonrtakTHas pabora 72 72
00yJaromuxcs ¢ MpenoaBareiem
B cootBeTcTBUU ¢ YII
AyIUTOpHBIE 3aHSATHSL: 72 72
Jlexuuu 18 18\18*
CeMuHapHI U PAKTHYECKUE 18 18\18*
3aHSATHUS
JlabopatopHbie paboOThI, 36 36\36*
PaKTUKYMBI
CamocTtosTenpHas paborta 72 72
dopma TeKyiero KOHTPOJIs TECTHPOBAHUE, TECTHPOBAHUE,
3HAHUH U KOHTPOJISI KOHTpOJIbHAsI paboTa KOHTPOJIbHAS paboTa
CaMOCTOSITENIbHOM pabOThI (peuienue 3a1a4) (peenue 3a1a4)
Kypconas pabora - -
Bunpl npomexxyTouHOM 9K3aMeH sKk3ameH (36)
aTTectanuu (dK3aMeH, 3a4eT)
Bcero gacoB 1o qucIUIUIMHE 180 180

*Konuuecmeo wuacos pabomer IIIIC ¢ obyuarowumucs 6

npUMeHeHueM 371eKMpPOHHO20 00YYeHUs.
B cayuae neobxooumocmu ucnonv3oeanus 6 yueOHOM npoyecce YacmuyHO/UCKIIOYUMENbHO
OUCMAHYUOHHBIX  00pA306AMENbHBLIX MEXHONIOo2Ul 6 mabauye uepes cleul YKa3vleaemcs

KoJjquvecmeo 4dacoe pa60mbl

IIicC c

obyuarowumucs 01a

npogeodeHus

OUCMAHYUOHHOM (hopmame ¢ npuMeHeHuem INeKMpOHHO20 00YYeHUs.

OUCmMaHyuoHHom ¢hopmame ¢

3aHAMUN 8

4.3. Conep:xanue TMCUMILIMHBI (MoayJisi.) PacnpenesieHue 4acoB o reMaM ¥ BUJIaM

y4eOHoi1 padoThI:
®dopma 00yueHUs OuHas

Buap! yueOHBIX 3aHSATHIA ®opma
AyIUTOpHbBIE 3aHATHS 3ans TeKYIIero
JlaGopato THA B CamocTto
Haspanue MpakTaae P KOHTPOJIsI
Bcero pHbIE HHTEP ATeIb IHAHHI
pa3nesioB H TeM CKHe
Jlexmun padoThI, aKTHB Hasi
3aHATHS, .
NMPAKTUKY HOM padora
CeMHHAPBI
MBI dopme
1 2 3 4 5 6 7
1. ITpouecc 13 2 2 - - 9 TECTUPOBA
NPUHSATHS HHUE
pELICHU.
2. CucreMbl 13 2 2 - - 9 Tectupona
NOJJIEPKKHU HHUE
®dopma 5u3 15




MI/IHHCTepCTBOVHayKI/I M BBICIIETO 96paSOBaHPI5[ P® Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Pabouast mporpaMma JUCIUIIINHBI
MPUHATHUSA
peLICHU.
3. Xpanunuma 13 2 2 - - 9 Tectuposa
JTAHHBIX. HUe
4. CpencrtBa 25 2 2 12 6 9 TECTUPOBA
CYB/J nns HUE
AHATUTUYECKOU
00paboTKu
JTAHHBIX.
5. Metoast 13 2 2 - - 9 [IpoBepka
paboThI € peuieHus
HKCIIEPTAMH. 3a/1a4
6. MeTto bl 29 4 4 12 6 9 [IpoBepka
BbIOOpA peleHuit peueHus
(panoHAaJIBHEIE). 3a/1a4
7. Metonsl 13 2 2 - - 9 [IpoBepka
BbIOOpA pelieHus perieHus
(9BpHUCTHYECKHE). 3a1a4
8. MeTopl 25 2 2 12 6 9 [IpoBepka
W3BJICUCHUS perieHus
3HAaHUU. 3aJ1a4
OK3aMeH 36 36 9K3aMeH
Hroro 180 18 18 36 18* 72 -

5.COJAEPKAHUE JUCLHUJIUHBI (MOLY.JI5T)

Tema 1. IIpouecc NpUHATHS pelLICHHH.

Mogenp 3aauu NPUHATHSA PEIIEHUH, METOABI U MX KJIacCHU(UKalMs, OCHOBHbIE HTaIlbl
mporecca NPUHATHS pEUICHUH. Y CIIOBHS IPUHATHS pelieHui. MeTo bl ONMCaHusI POLECCOB.

Tema 2. CucreMbl NOAACP/KKU NPHUHATHS PELICHUM.

Cxema ¢opManbHOH CHUCTEMBI MONJEPKKU MNpUHATHS pemieHuil. CTpykTypa,
HOJCHCTEMBbl, (YHKIHUH, OCHOBHBIE BUJIBI APXUTEKTYp M IPHUMEPBl  CHUCTEM MOAJCPKKHU
MIPUHATUS PELICHUI

Tema 3. XpaHwinma JaHHBIX.

OnpeneneHne W CBOMCTBA XpaHWJIMIL JaHHBIX, BUJbl JaHHBIX, XpPAHSIIIUXCS B
XpaHuuIax. MHOroMepHast MOJieNlb npeAcTaBieHus: gaHHbix. Texnomoruu Bl u ETL, OLAP.
Bunpl peanmzanmm mHOroMepHOM Moxaenu naHHbix. CYBJl, obecrneunBaroiiue MOAAEPKKY
OLAP.

Tema 4. Cpeacra CYB/] nuisa anaauTu4eckoii 00padoTky JaHHBIX.

Ha npumepe PostgreSQL paccmarpuBaroTcsi CpeaCTBa CHUCTEMbI IS aHATUTHUECKOU
00pabOTKM JaHHBIX: MOHATHUS OKHA (OVEr), cekimoHupoBanue (partitioning) , ymopsjgounBanue
(order by), xampupoBaHume (C HMCHOJNB30BaHHEM [OWS ¥ range), aHaJIUTHYECKUX (QYHKIHHA
cBeZieHMs], PyHKIMN HyMepaliy, MOoTy4eH s 3HaU€HUs! CTPOK, CTATUCTUYECKHE.

Tema 5. MeToabl padoThl ¢ IKCIEPTAMH.

3amaun 2KCIEepPTOB B Tporiecce MpuHATUs pemennii. Knaccudukanus MeTomgoB paboTsl ¢
JKcIepTaMu. MeTobl OLIEHNBAHUS YKCIIEPTOB.

Tema 6. MeToas! BbIOOpa pelieHuil (palHOHAJIbHbIE).

3agaua ontumuzanuu. Knaccudukanuss MeETOAOB ONTUMHU3AIMM. MareMaTHueckoe
nporpaMmMupoBaHue. MeToapl MUHUMM3AIMKA (YHKIUA OJHOW TIEPEeMEHHOW (TIOIMapHOTo

dopma 6 u3 15
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CpPaBHEHHS, JTUXOTOMHUH, 30JI0TOTO CEUYCHHsS), METOJBl MHOIOMEPHOW ONTUMHU3AIMH (HYJIEBOTO
nopsaka: Meron Xyka-J[kuBca, meron Hengepa-Mwupa; mepBoro: rpaJMeHTHOTO CIIyCKa C
MOCTOSTHHBIM ~ IIarOM,  HAWUCKOPEWINEro  CIycka; BTOporo:  HpioToHa),  nuHEHHOE
pOrpaMMUpPOBAHUE U T.1.

Tema 7. MeTtoabl BbIOOpa pemieHusi (3BpUCTHYECKHE)

[TonsiTe H»BPUCTUKH. DBOIIOIMOHHOE MOJETUPOBAaHUE (TE€HETUYECKUE AalNTOPUTMbl U
METO/] TPYTMIIOBOTO Y4YETa apryMEeHTa), IBPUCTUIECKOE TPOrPaMMHUPOBAHHUE.

Tema 8. MeToab! n3BJIeueHus 3HAHNMA.

Texnosnorus Data Mining )onpezaenceHue, 3a1a4u, MOACIH, METOMABI, 3Talbl). MeTObI
KJIaCCU(UKALUU M PErpeccHu: IMOCTPOSHUS MpaBWi Kiaccu(UKAIMM, JCPEBbEB pEILICHUH,
MaTeMaTHYeCKUX  (PYHKIMH; TIOMCKAa  ACCOIMATHBHBIX mpaBwi  (axroputM  ApProiri),
Kiactepusanuu (0a3oBble W amantuBHbe Meronsl). Visual- m Text- Mining. CranmapTs
TEXHOJIOTHH.

6. TEMbBI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSTHAM

Tema 1. Ilpouecc npuHsTHS pemennii (popma mpoBeICHHS - CEMUHAP ).
Bonpocsl
1) Yro HEOOXOAMMO YUUTHIBATH NP MPUHITHH PEIICHUI?
2) Kakwue sTamnsl BKIIOYAET B ¢e0s POLIECC NPUHSITUS PEIICHHIA?
3) Kakue MeTO/IbI IPUHATHS PEIICHUIN CYIIECTBYIOT?
4) Kaxkue ycrnoBus IPUHATHS PEIICHHS BBIICISIOT?
5) Kakue CyIIEeCTBYIOT METOJbI OIKMCAHUS MPOLECCOB U KaKUe M3 HUX MOXKHO
MCIIOJIb30BaTh JJIsl ONMCAHUS IIpoLecca PUHATHUS PELIEHUI?
Tema 2. Cuctembl OAAEPKKH NPUHATHA pemieHnii (hopma MPOBEACHUS - CEMHHAD).
Bonpocsl
1) Kakue noacucremsl Bxoasart B CITITP?
2) Kakwue cymecTByroT apxutektypsl mocrpoenus CIITIP?
3) Kakue knaccer CIITIP BeigensroT?
4) Kakue MeTO/IbI UCTIONB3YIOT TipH noctpoeruu CIITTP?
5) Kakue cpencrsa pazpadotku CIIIIP cymiecTByroT?
Tema 3. Xpanuauma gaHHbIxX (GopMa IpoBEICHUS - CEMUHAp).
Bonpocsl
1) Ha ocHOBe KaKoOil TEXHOJIOTHUHU CTPOSITCS ONepaTUBHBIC Oa3bl TaHHBIX ?
2) Ha ocHOBe KaKoii TEXHOJIOTUH CTPOUTCS XPAHUITUIIE TaHHBIX?
3) st yero ucnonb3yroT TexHonoruto ETL?
4) B uewm otiuuus OLTP u OLAP?
5) Yewm ormnmyarorcs ROLAP, MOLAP u HOALP?
6) Kaxk peanu3yroT MHOrOMEpHOE MPECTaBICHIE MOJICTH 3Be3/1a U CHEe)KUHKA?
Tema 4. CpeacrBa CYB/ aas anaauTuyeckoit o0padoTku maHHbIX (dopma
IIPOBEJCHUS - CEMUHAP).
Bomnpocsl
1) KaxoBo mpuMeHeHHe OKHA JUIS OTy4YeHHs aHATUTUIECKUX TaHHBIX ?
2) B uem 3akirodaeTcsi CeKIIMOHUPOBAHUE JTAHHBIX?
3) KaxkoBo pacummpenue omneparopa yrnopsaounBaHue?
4) TlpuBenuTe NpUMEPHI HCIOIB30BaHUS QYHKIHIA CBEICHHUS.
5) Kak MOXHO HCHOJNB30BaTh CTATUCTUYECKUE (DYHKIMM M YTO OHH IO3BOJISIOT
neaaTh?
Tema 5. MeTtoabl padoThl ¢ IkcnepTamMu ((hopma NPOBEJCHUS - CEMUHAP).
Bomnpocsl
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1) B ueM 3aKiIr04aeTcsi METO/ «MO3TOBOM HITYpM»?

2) B yem 3aki04aercsi METOM «KPYTJIbIA CTOI»?

3) B uem 3akmouaercs meron «Jlenbhu»?

4) B yeMm 3aKi04aeTcsi METOJI aHaIu3a HepapXuii?
Tema 6. Metoasl BbIOOpa peuleHuii (panuoHajbHble) (popma mpoBeneHHS -

CEMHUHap).

Bonpocsl

1) Omnwmcanue 3a1a4n ONTUMH3AINAN?

2) Kiaccudukanus 3agad ontuMu3anuu?

3) Kiaccudukaiyss METOI0B PELICHHUS 3a1a4 ONTHUMHU3AIHN?

4) MaremaTuuecKoe nporpaMMUpoBanue?

5) Jluneiinoe mporpaMMupoOBaHuE?

6) JluHamMu4eckoe nmporpaMMUpoOBaHUE?

7) B ueMm 3aKiIr04aeTcsi METO] 30JI0TOTO CCUCHHS?

8) B yem 3akioyaeTcs METOT IUXOTOMUU?

9) B ueMm 3aKJIH04ACTCs METO/I MOMAPHOTO JACTCHUs?

10) B uem 3akirouaercs Metoa Xyka-JxuBca?

11) B uem 3akiarouaercs metoq Henepa-Muma?

12) B uem 3aKkiIr04aeTCsi METO MPAJIMEHTHOIO CITyCKAa C MOCTOSIHHBIM IyTeM?
Tema 7. Metoabl BbIOOpa pelieHusi (OBpucTuyeckue) (bopma mpoBencHHs -

CEMHUHap).

Bomnpocsl

1) Kakue HeOoCTaTKU Y 3BPUCTHYECKOTO 1M01X0/1a?

2) YTO Takoe 3BOIONUOHHOE MOICTUPOBaHHE?

3) Uro Takoe 3BPUCTHYECKOE MPOrpaMMHUpPOBaHHUE?

4) Yto TaKoe IBPUCTHKA?

5) Yro takoe kpoccoBep?

6) Kakue MeTOIbI MyTalllH CYIIECTBYIOT?

7) Kaxkue ObIBarOT MeTOIbI 0TOOpA?

8) Kak ocyrmiecTBiseTcss KOIUPOBAHUE IPU3HAKOB?
Tema 8. MeToabl u3BjieyeHus: 3HAHUM (popMa MPOBEACHUS - CEMHUHAD).
Bonpocsl

1) Kakwue 3agaun DM BoIAessIIOT?

2) Yto takoe DM?

3) Kakwue cymectByrot moaearn DM?

4) Krnaccudukarus Mmetonos DM?

5) Oranet DM?

6) B yem 3akiro4aeTcs METOJ OJTHOTO TpaBuia’?

7) B gem 3akimrogyaeTcss HAWBHBIN OalieBCKUI METOT?

8) B uem 3axirouaeTcs METOJI «pa3/ieiisiii U BIACTBYI»?

Ha npakTrueckux 3aHATUAX TaK)Ke IIPEAYCMOTPEHO PELICHUE 3a1a4 10 TEMaM:
1) AnropUTMBI pelIeHHs 33aa4 OTHOMEPHON ONTUMH3AIINY.
2) TlocraHoBKa 3agauMl JIMHEHHOrO mporpammupoBanus. I[IpeoOpazoBanus 3amaunm U3
pa3HbIX (HopM.
3) I'paduyeckuii MeToxa perieHus 3a1aum.
4) CHUMILIEKC-METO/I.
5) TpancnoprtHas 3agaya.
6) IlocraHOBKa 3314 IETOYUCICHHOTO MporpaMmupoBanus. Meron ['omopu.
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7) TlocraHoBKa 3aJauyd HEIUHEWHOrO NPOTrpaMMHPOBaHMsA. MeETonbl YCIOBHOW U
0e3yCIOBHOW ONTUMU3ALINH.
8) Meroasl Data Mining.
3amauu U1l IPAaKTUYECKUX 3aHATHI OepyTcs U3 33Ja4HUKOB, HAIpUMED:
Co6ons b.B. Meronsr ontumusaruu: npaktukyMm / b.B. Co6ons, b.U. Mecxu, I'.H. Kanbsirun —
PocroB-na-Jlony: ®enukc, 2009 — ¢.380.

7.JIABOPATOPHBIE PABOTHI, IPAKTUKYMBbI

Tema 3. XpaHwjinina JaHHBIX

Leas padoThI: MONydYeHUE MPAKTHYECKHX HABBIKOB NPOCKTUPOBAHUS, Pa3pabOTKU H
WCIIOJIb30BAHUS XPAHWIHII TaHHBIX.

3aganme: cnpoekTupyiite bJl B MHOroMepHOH Mojenu TPEACTAaBICHHS TaHHBIX
UCIIONIB3YI0 MOJICTh 3BE3JIbl WM CHEXKUHKH (B PEISIMOHHON 0a3e) COrIacHO TOTYyYeHHOMY
BapuaHTy (Mcrob3ys nporpammy Open System Architect unu ananoruunoe CASE-cpenctso,
MOJieJIb JIOJKHA BKJIOYaTh HE MEHEE 5 CYIIHOCTEH), peau3ydTe CIpOEKTHPOBaHHYIO 0azy B
CVYB/]] PostgreSQL.

Brecure B 6a3y TecToBble qaHHbIC (He MeHEe 10 CTPOK B KOKIYIO TAOIHILY).

Peanu3syiite aHanuTHYeCKHe 3ampochl K 0a3e, HCIONB3Ys CICAYIOIINE KOHCTPYKIIMH
CeKUMOoHMpoBaHUe  (partitioning), ymnopsmoumBanue (order by), kaagpupoBanme (c
UCIIOJIb30BAHUEM TOWS M range), aHaIMTUYeCKUX (QYHKIMK cBeleHus (crosstab), paHkupoBaHus
¢ynkuuii (row_number, rank, dense rank), mosryuenus 3Hauenus ctpok (first value, last value,
lead, lag), craructuueckue (var, varp, stdevp, stdev).

JIJIst cripaBKY 1O  CHHTAKCHUCY UCIIOJIB3YHTE PECypChI:
https://postgrespro.ru/docs/postgrespro/9.5/tablefunc,
https://postgrespro.ru/docs/postgresqgl/9.5/tutorial-window,
http://www.sgl-tutorial.ru/ru/book_crosstab.html,
https://postgrespro.ru/docs/postgrespro/9.5/functions-aggregate.

Oruert o nadopaTopHoi paboTe TOMKEH COACPKATh:

daMmII0 ¥ HOMEpP TPYIIITHI YYaIerocs, 3a1aHme

Ornucanne MHOTOMEPHON MoJIeNH (CXxema)

dusuueckyro moaeib b/ (sql-koxm)

[TepeueHb TECTOBBIX JAHHBIX (B BUIE TaOJIHUII)

Kon 3ampocoB, 3amaya (Bompoc) [uisi pEHIeHUS KOTOPBIX MOXHO HCIIOJIh30BaTh
MOJy4YeHHbIe HAOOPHI JaHHBIX (IJIS KaKIOTO 3ampoca), U Pe3yJbTaThl UX BBIMOTHEHHUS
(mpuUHCKpHH ¢ 6a3bl).

arONE

Tema 6. MeToabl BbIOOpa penieHuii (palMOHAIbHbBIE)
Heabr paborei: I[lonydeHune MNpakTUYECKUX HABBIKOB B 00JacCTH ONTHUMH3AIUU
JIaHHBIX.
3aganme: Mcnons3ys nporpamMmmuoe cpenctBo MS Excel, pemure 3amauy ontumuzanumy,
COTJIACHO TMOJYYEHHOMY BapHaHTYy.
Oruer o nadopaTopHoi paboTe TOMKEH COACPKATh:
daMUIUIO0 U HOMED TPYIIIHI, 3a/IaHUE
Onucanue 3aga4
Ornncanue npornecca pemeHus
Pemenue

AN

Tema 8. MeToabl nH3BJIeUeHHS 3HAHUK
JlaGoparopHasi pabdora
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Lean padorter: [lonyyeHue npakTUYECKUX HABBIKOB aHAIM3a JTAHHBIX.
Bamanue: Hcmonb3ys mnporpamMmHoe cpeictBo Weka, BbimosHHTE aHadW3 JIaHHBIX

COIJIACHO MOJTYYEHHOMY BapuaHTy. PaboTa COCTOMT U3 HECKOJIBKUX ITAIIOB:

ok wdE

10.
11.

1) TloaroToBKa MaHHBIX /ISl aHAJIHM3a B MOJYYEHHOH COIJIACHO BApHAHTY MPEIMETHOMN
obnactu (arpuOyToB HOKHO OBITH He MeHee 10, cTpok ¢ nmanHeiMu He MeHnee 100,
CTPOKHU JOJKHBI OBITh YHUKAJIbHBIMU)

2) 3arpy3ka JaHHBIX B CHCTEMY, PaCCMOTPEHHE ONUCAHMS JAHHBIX (MaKCHMAaIbHbIX,
MUHUMAaJbHBIX 3HAUYEHUH U T.1.)

3) Iloctpoenue Mozesel pa3THYHBIMA METOIAMH:

— Perpeccuonnoi,

— Knaccudukanum

— Kracrepuzaunun

— AcconuatuBHOU

4) HccrnenoBanue MoJENeH, WX MHTEPIPETAIMs] W BBIBOJBI O BO3MOXHOCTH HX
MPUMEHEHUS

Oruer 1o J1abopaTopHOU paboTe MOIKEH COACPKATh:

DaMuIIKIO0 U HOMEP TPYIIIbI, 3a/1aHKe

Ornucanue TaHHbIX

Ornucanue npoiiecca NOCTPOSHUS MoJIeei

Ornucanue Moay4YeHHOTO pe3yibTara (C BU3yalu3aiueil)

WuTeprpeTanyst MOJIy4eHHBIX PE3yIbTaTOB U BHIBOJIBI

JIMCTHHTY TaHHBIX U MOJICIICH.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
He npedycmompenwvr VII.

9. HEPEYEHbD BOITPOCOB K 3AYETY
[Ipotecc npuHaTHS pemieHu# (MOIETh 3a/1a4u IPUHATHS PEIICHUM, OCHOBHBIE TaITbI
npouecca NPUHATHS PELICHUH, YCIOBUS PUHATHS PELICHUN )
[Tponiecc npuHATHS perieHuH (MEeTOIbI U UX KIacCU(pUKAIMS, METOAbI OMTUCAHUS
MIPOIIECCOB).
CucTeMbl OAJEPKKU NPUHATHS pelIeHni (cxeMa GopMallbHON CHCTEMBbI TIOJIEPKKU
MPUHSTHS PEIIEHUH. CTPYKTYpa, MOACUCTEMBbI, (DYHKIINN)
CucreMbl NOAEPIKKY PUHATHS PELIEHUM OCHOBHBIE BUJIBI ADXUTEKTYP U MIPUMEPHI
CUCTEM MOAJICP>KKH MPUHATHUS PELICHUM
XpaHwiniia JaHHBIX (ONPEIEICHUE U CBOMCTBA XPaHUJIMIL JaHHbBIX, BU/b] JaHHBIX,
XpaHALUXCS B XpaHWJINILAX, MHOTOMEPHAs MOJIENb IPECTABICHUS JaHHbIX )
Texnonoruu Bl u ETL, OLAP.
Bunel peanuzanun MuHoromepHoit mogenu ganubix. CYBJ], o6ecneunBaromue
noanepxkky OLAP.
CpenctBa CYB/I muist ananuTrueckoit 0OpabOTKHU TaHHBIX (TIOHATHUS OKHA (OVer),
CeKI[MOHUpOBaHue (partitioning) , ynopsirouuBanue (order by), kagpupoBanue (¢
WCITOJIb30BAaHUEM TOWS U range))
CpenctBa CYB/] nns1 ananutndeckoit 00paboTKH TaHHBIX (aHATUTHYECKHE (YHKIMHA
CBelleHUs1, PYHKIMI HyMepalluH, TOTy4YeHHs 3HAUCHUsI CTPOK, CTATUCTHYCCKUE U . ).
Metoab! paboThl C FIKCIIEPTaMH.
Metonapl BeIOOpa pemieHui (pamuoHanbHbie) (3a1aua ontumusanun. Kimaccudukamms
METO/I0B ONTUMH3AIINN ).
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12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Texnonorust Data Mining (onpenenenue, 3a1add, MOJEIH, METOIbI, ITAIIHI ).

Mertonbl Ki1accuUKaLUU U pErpeccuu: MOCTPOEHUS MPaBUIl KIacCU(PUKALMH, 1€PEBbEB
pELICHHI, TOCTPOCHUSI MAaTEMaTHYECKIX (DYHKIIUI;

Mertonb! ki1accuUKaluy U perpeccuu: MoMcka acCOMaTUBHbIX IPaBUII (AJITOPUTM
Aproiri)

Mertoab! kiactepusanuu (6a30Bble U aJalITUBHBIE METO/IbI).

Visual- u Text- Mining. CTaHIapThl TEXHOJIOTHU.

MatemaTnueckoe porpaMMHpOBaHUE.

Metoapl MuHUMH3aIMKA (YHKIUUM OAHOM IEpeMEHHOH (IOMapHOTO CpaBHEHUS,
JUXOTOMHH, 30JI0TOTO CEYEHU)

Meroasl MHOTOMEPHON ONTUMH3ALUU HYJIEBOrO IOpsaka: Meron Xyka-/[xuBca, MeTon
Hennepa-Muna;

Meroasl MHOIOMEPHOW ONTHMM3ALMU IIEPBOrO IOPSAJKA: T'PAaJIUEHTHOIO CIIyCKa C
IIOCTOSIHHBIM 11arOM, HAUCKOPEWILIEro CIIyCKa,

Meroasl MHOTOMEpPHOM ONITUMM3alK BTOpPOro nopsaka. Meron HproTona.

JInHerHoe mporpaMMHUpPOBAHUE

Henunelinoe nporpammupoBanue

DOBOJIIOLIMOHHOE MOJIETUPOBaHKE (T€HETUUECKUE aIrOPUTMbI U METO/J] IPYINIIOBOrO y4era
apryMeHra).

OBpucTHYecKoe nporpammupoBanue. [IoHsATHE 3BPUCTUKH.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIUXCS

dopma 00yueHHs] O4Has

HasBanue Bua camocTosiTe/IbHOM padoThI O0bem ®opma
PasieioB u TEM B yacax KOHTPOJISA
1. ITpouecc YTECHUE OCHOBHOMU U JOIOIHUTEIBHOU 9 TECTUPOBaHUE

HNPUHSTHS
o JIUTEPaTyphl, CAMOCTOSTEIIBHOE U3yUYECHHE
peLIeHU.
Marepuaa 1o JUTEPATyPHbIM HCTOYHUKAM;
2. CucreMbl YTECHUE OCHOBHOMU U JONOIHUTEIBHOU 9 TectupoBanue
MOJIEPKKH
JIUTEPaTypPhl, CAMOCTOSATEIBHOE U3yUECHHE
IPUHSTHA
peLeHui. Marepuaa 1o JUTEPATYPHbIM HCTOYHUKAM;
3. Xpanunuina YTeHWE OCHOBHOM W  JOMOJHUTENHHOH | 9 TectupoBanue
JTAaHHBIX. JIUTEPaTyphbl, CAMOCTOSTEIBHOE HU3YyYCHUE
Marepuaa 1o JUTEPATYPHbIM HCTOYHUKAM;
4. Cpencrtpa YTEHHE OCHOBHOM W  JONOJHUTEIHHOU | 9 TECTUPOBAHUE
CYB/ s JINTEPATYpPBI, CaMOCTOSATEIIBHOE W3Y4YECHHUE
AQHAJIUTUYECKON | MaTepHualia Io JIUTEPATyPHBIM HCTOYHUKAM;
00paboTku
JTAaHHBIX.
5. Meronsl CaMOCTOATEIIBHOE BbINOJIHEHHE | 9 IIpoBepka
paboThI € MPAaKTUYECKUX 3aJaHUM PEnpOIyKTHBHOTO penenus 3ana4y
JKCIIEPTaMH. TUNa (OTBETHl HA BOIPOCHI, TPEHUPOBOUHBIE
YOpa)KHEHUS, 33/1a4H, TECTHI);
6. Metozsl CaMOCTOATENIBHOE BbINOJIHEHHE | 9 IIpoBepka
BbIOOpaA peIIeHUH | MPAaKTUYECKUX 3aJaHui PernpoayKTHBHOIO pelieHns 3a1a4

dopma

11 u3 15




MHHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus PO

Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
®-Pabouas nmporpaMma JUCIHILTHHEL

(pauoHanbpHBIE). | TUNA (OTBETHI HA BOIPOCH], TPEHUPOBOUHBIE

yIpa)kHEHUs], 3a]]a4u, TeCThl);
7. Meronsl CaMOCTOATENIBHOE BbINOJIHEHHE | 9 IIposepka
BbIOOpaA peIlIeHUs | MPAKTUYECKUX 3aJaHUi PenpogyKTHBHOTO pelieHns 3ana4y
(aBpucTHUECKHE). | TUNIA (OTBETHI HA BOIPOCHI, TPEHUPOBOUYHbIE

yIpa)KHEHUs], 33]]a4u, TeCThl);
8. Meroasl CaMOCTOSITENIbHOE BbINOJIHEHHE | 9 [IpoBepka
U3BJIICYCHUS IIPAKTUYECKUX 3aJaHUN PENpOLyKTUBHOIO pelieHns 3ana4y
3HAHUM. Tuna (OTBEThl HA BONPOCH], TPEHUPOBOUHBIE

yHnpa)KHEHUs], 3a]]a4u, TeCThl);

11. VYEBHO-METOJIAYECKOE 1 WH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

a) Cnucok pekoMeHayeMoil JTuTepaTypsbl

OCHOBHaA

1)

[Ipokonenko, H. FO. Cuctemsr moaiepKKu MpUHATHS penieHni : yaeonoe nocodue / H. 1O.
[Tpokonenko. — Hwuxuuit HoBropos : HukeropoJckuii rocy1apcTBEHHBIH apXHTEKTYpPHO-
cTpouTtenbHbli yHUBepcuter, ObC ACB, 2017. — 189 c. — ISBN 978-5-528-00202-6. —
TekcT : 27eKTpoHHBINA // DnexkTpoHHO-OMOMuoreyHas cucrema [PR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/80838.html

2) Joppep I'.A., MeToapl ¥ CHUCTEMbl MPHHATHS PEUICHU# [DIEeKTpOoHHBIA pecypc]: yued.
nocooue / Jloppep I'.A. - Kpacuosipck : CDY, 2016. - 210 c. - ISBN 978-5-7638-3489-5 -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785763834895.html

JAONOJTHUTEIbHAS

1) Cucrembl MOMICPKKU TPUHSITHS PEIICHUH : YIeOHUK U PaKTHKyM Jitst By30B / B. I'. Xanun
[m np.]; mom penakuuein B.I. Xamuna, I'. B. YepHoBoii. — Mocksa : M3gaTtenbcTBO
FOpaiir, 2022. — 494 c. — (Bsiciee oOpazoBanue). — ISBN 978-5-534-01419-8. — Tekct
:  onexTpoHHbIi // OOpaszoBarenpHas 1iarpopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/489344

2) COopHHK 3a/1a4 IO MaTeMaTHUKe JJIst BTy30B : yue0. nocodue. Y. 4 : MeTo/ibl ONTHMHU3AIINH.
VYpaBHeHUs] B 4YaCTHBIX NPOU3BOAHBIX. VHTerpampHble ypaBHeHus / mnox pen. A. B.
Edumoga. - 2-e u3n., nepepad. - Mocksa : Hayka, 1990

3) JlsBoBuu, U. . MHGOpMaIMOHHBIE TEXHOIOTHH MOJCIUPOBAHUSA U oNTUMU3aIuu. Kpatkas
TeopHs U npunoxeHus : MoHorpadus / U. 5. JIeBoBuy, f. E. JIbBoBuy, B. H. ®ponos. —
Boponex : BopoHexckuii MHCTUTYT BBICOKUX TexHonorui, Hayunas kxura, 2016. — 444 c.
— ISBN 978-5-4446-0836-4. — Tekct : 31MeKTpOHHBIH // DIeKTpOHHO-OMOIMOTEYHAs
cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/67365.html

4) Bopnenun Jmutpuii PoctucnaBoBuu. JIuHeiiHOE mNporpaMMHUpOBaHUE : y4e0.-METOI.

nocobue / Bonenun JImutpuii PoctucimaBoBud; YiabsHOBCK. Toc. YH-T, H-T MaTeMaTuKH,
¢u3uku 1 uHpopM. Texnonorui, Kad. nmpuki. marematuku. - YabsHoBck : Y'Y, 2006. -
Nmeercs med. anamor. - OneKTpoH. TekcToBeie maH. (1 daitm : 6,55 MO). - Tekcr :
anexTponHsbIit. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/188

yueOHO-MeToaAnYeCcKasn

1)

JlunaroBa CBetmiiana BanepreBHa.CucTeMbl IPUHATHS PEUICHUH : y4e0.-MeToA. mocobue /
JlunaroBa Cernana Banepbena; Ynl'Y, ®MUuAT, Kad. TenekoMMyHUKallMOHHBIX
TEXHOJIOTH U ceTel. - YibsHOBCK : Yal'Y, 2016. - 3arin. ¢ sxpaHa. - DJIEKTPOH. TEKCTOBBIE
man. (1 daitm  : 569 KO6). - Tekcr :  omekrponHeni. —  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/247
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2) MeTtoanueckiue peKOMEHIAINH /Il CEMUHAPCKUX (MIPAKTUYCCKKX ) 3aHATHH, 1TaDOpaTOPHOTO
NPaKTUKyMa U CaMOCTOSITEIIbHON paboThl 1Mo AuciuIuinHe «CUCTEMbI IPUHSATHS PEIICHHIDY
JUTSL CTYJICHTOB (haKyJIbTeTa MaTeMATHKH, WH()OPMAIIMOHHBIX U aBUALIMOHHBIX TEXHOJIOTUH /
C. B. Jlunmaroga. - YaesHoBck : Y'Y, 2022. - 75 ¢. - Heony6nukoBanubii pecypc. - URL: .
- Pexum gpmocryma: OBC Val'V. - Tekcr : oanekrponnsii. —  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13548

CoracoBaHo: 7 )
Cremmanuct Benynmwmii HB Val'V Bo6posa H.A. [ /é Y/ / 2023
JIOIKHOCTB COTPYIHMKA Hay4HOIT OMOIHOTeKH [J5(e] Toanmcs/ Jata

0) [IporpammHoe obecnieyeHue

1.  Penaxtop Tabmui MS Excel.
2. CVYB/] PostgreSQL.
3. Weka.
4.  Python

B) [Ipodeccnonanbubie 0a3b1 JAHHBIX, HH()OPMANHMOHHO-CIIPABOYHbIE CHCTEMbI:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Hudposoii oopazoBarenpHbIi pecypc IPRsmart : amekrpoHHO-OMOIMOTEYHAs crcTeMa :
caitr / OOO Kommanus «Ai [Tu Ap Menuay. - Caparos, [2023]. — URL.: http://www.iprbookshop.ru.
— Pexxum octyma: 1iist 3aperucTpyp. moyib3oBaTeseil. - TeKCT : AIeKTPOHHBIH.

1.2. O6pasosatenbhas miathopma FOPAWIT : oGpasoBaTeNnbHEIH pecype, SIeKTPOHHAs
oubamoTeka : caiit / OO0 DiekTponHOe H3maTenbeTBO «FOPAWMTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum mocTyma: 1uist 3aperucTpup. nosb3oBaTeseil. - TeKCT : AIeKTPOHHBI.

1.3. baza mannbIX «DnekrpoHHass Ombmmoreka Texuumueckoro BY3a (ObC «KoncymbranT
CTYACHTa») : 3JeKTpOHHO-OMOnmmoreunas cucrema : caiit / OOO «llonutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctymna: mjist 3apeructpup.
oJIb30BaTeNnei. — TEKCT : 3IEKTPOHHBIM.

1.4. KoHncynbpTaHT Bpaya. DIIEKTpOHHAS METUIIMHCKas OnOnmoTeka : 0a3a JaHHBIX : caT /
OOO «Beicmas mIKONa OpraHU3allMd W YOPaBJICHUS  3/paBOOXpaHeHHEM-KOMIIeKCHbIH
MEIWIMHCKMIA KoHcanTHHI». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: JUTS 3aPETUCTPHP. MOJIb30BaTeeid. — TeKCT : 9JeKTPOHHBIH.

1.5. bonpmas MeaummHCKass OMONMHMOTEKA : DIEKTPOHHO-OMOIMOTEYHAsi cUCTeMa : cauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryna:
JUISL 3aPETUCTPHUP. TTOIb30BaTENEN. — TEKCT : 3JIEKTPOHHBIN.

1.6. OBC Jlans : snekrpoHHO-OMOMMoTeyHas cuctema : caiit / OO0 DbC «Jlauby. — CaHKT-
[MerepOypr, [2023]. — URL:  https://e.lanbook.com. — Pexum gocTyma: aias 3apeructpup.
1oJib30BaTeNnel. — TEKCT : 3IEKTPOHHBIM.

1.7. OBC Znanium.com : 35eKTpoHHO-0ubHnoTeuHas cuctema : cat / OO0 «3HaHuyMm». -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum qocTyna : uist 3aperucTpyp. mojiab30BaTeieii.
- TekcT : 2NeKTPOHHBIMN.

2. KoncyastanTllaroc [DnexTpoHHBI pecypc]: chpaBoyHas mpaBoBas cuctema. / OO0
«Koncynperant [1moc» - OnextpoH. gad. - Mocksa : Koncynsrantllnroc, [2023].

3. ba3bl 1aHHBIX NEPHOAMYECKUX U3TAHMIA:

3.1. eLIBRARY.RU: nayunas »snexkTpoHHas Oubmmoreka : cait / OOO «Hayunas
OnekTponHas bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : s
aBTOpH3. MOJIb30BATENEH. — TEKCT : IIEKTPOHHBIN
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3.2. DnextponHas Oubmmoreka «M3marensckoro goma «I'pedennukoB» (Grebinnikon) :
anekTponHas 6ubnuorexka / OO0 UJI «I'pebennukoy. — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum gocTyma : mis aBTopu3. moib3oBaTeneil. — TekcT
3JIEKTPOHHBIN.

4. @enepajbHas rocylapcrBeHHasi uH(popManuoHHasa cucremMa «HanuonaabHas
3JIEKTPOHHAsI OUOJIHOTEKA» : AJeKTpoHHAs Onbmmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexxum gocTyna : Ui mojib3oBaTeei HaydHOW OMOIMOTEKH. — TekcT :
3JIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue : (denepanbHblii moptan / yupeaurenb OT'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3eKTPOHHBIIA.

6. DnexTponHasi omdamoreyHasi cucrema Yal'yV : monayns «OnekTpoHHass OHOIHMOTEKa»
ABUC Mera-ITPO / OO0 «Jlata Dxcmpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JUIs TIOJIb30BaTelIei HaydyHOH OMOIMOTEKU. — TEKCT @ AIEKTPOHHBIH.

CoracoBaHo:

\C/L:k/lc.(//\_gm jZ/,f /— / é'/_’)ljtfﬂ //7 /7
IlomkHocts cotpyaunka YUTuT / HUO / yzﬁ UCh Jarta

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBbI:

AyauTopuu JUisl TPOBEJEHUS JEKUUM (JEKIMOHHBIE ayauTopun 3 kopmyca Yal'y),
CEMHUHApPCKUX 3aHATUN (JIEKIHMOHHBIE ayauTtopun 3 Kopmyca Yil'VY), g BbIOIHEHUS
1ab0paTOPHBIX pabOT M MPAKTUKYMOB (IUCIUICHHBIC Ki1acchl | kopryca Yal'VY), mist mpoBeneHus
TEKYIIET0 KOHTPOJIA U TMPOMEKYTOYHOW aTTecTalvu (JIeKIMOHHBIE ayIUTOpPHH 3 Kopmyca
yary).

AyIuTOpUM yKOMILUIEKTOBAHBI CIEIUANTU3UPOBAHHOW MeOenbto, y4eOHOM TOCKOM.
Aynutopuu ISl IPOBEACHUS JICKIIUKA O0OPYIOBaHBI MYJIbTUMEIUNWHBIM O0OpYAOBaHUEM ISt
npenocraBneHuss uHpopmanuu Oonbiiol ayauropuu. [loMerneHus A CaMOCTOSITENbHOMN
paboThl  OCHAIIEHBl KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTHIO TOAKIIOYEHUS K CETU
«uTepHeT» M oOecmeyeHHeM JO0CTyla K D3JIEKTPOHHOM WH(GPOMAIIMOHHO-00pa30BaTEIbHOM
cpene, JIIeKTpOHHO-OMONIHoTeyHoi cucteme. llepedeHr 000pyAOBaHHWA, HCIOJIB3YEMOTO B
y4eOHOM TTIPOIIeCcCe, YKA3bIBAETCSI B COOTBETCTBUU CO CBEACHUSMU O MaTePHAIbHO-TEXHUYECKOM
o0ecrevyeHny U OCHAIIEHHOCTH 00pa30BaTENbHOTO MPOIIecca, pa3MEIEHHBIMU Ha O(PUITHATIEHOM
caiite Ynl'VY B paznene «CeneHust 00 00pa3oBaTeIbHOM OpraHU3aI[un.

13. CIIEIIUAJIBHBIE YCJIOBUSA JInI b | OBYYAIKOIIUXCSL C

OI'PAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbs

B cnydae wnHeoOxommmocTH, OOydYaroOIUMCs U3 YHCHA JHI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0pOBbsSI (I10 3asBICHHUIO OOYYAIOIIErocsi) MOTYT TpeiaraThbCsi OIHU W3
(01 (591474:0)11170.€ BAapHUaHTOB BOCIIpUATUSA I/IH(i)OpMaI_[I/II/I C Y4e€TOM nux WHIAWBUIYAJIbHBIX
NCUXO(PU3UUECKUX 0COOEHHOCTEH:

— JJIA JIW ¢ HAPYIICHUAMU 3PCHUS: B (bopMe SJICKTPOHHOI'O JOKYMCHTA, NHAUBUAYaJIbHBIC
KOHCYNBTAIlMM C TpHUBJICYEHUEM THU(IOCYPAONEPEBOAUNKA, HWHIWBUIyalbHbIE 3aJaHui U
KOHCYJIbTAalluH,

— JUIS JUIl C HapylmeHUsMH clyxXa: B TiedaTHOM Qopme; B ¢opme 3IEeKTPOHHOTO
JOKYMCHTA, HHIWBUAYAJIbHBIC KOHCYJIbTallun C MMPUBJICYCHUEM CYypAOIICPECBOAYHNKA,
WHAWBUIYAIbHbIE 331aHUS U KOHCYJIbTAIIHH;

— JId JIMO C HAapYIICHHUAMH OIIOPHO-ABUTAaTCIIBHOTO alirapara: B e4aTHOU (bopMe; B
(I)opMe QJICKTPOHHOI'O JOKYMCHTA; MHAUBUAYAJIbHBIC 3aJaHW U KOHCYJIbTAllUU.
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B cirydae HEOOXOIUMOCTH UCIIOJTb30BAHUS B y4aeOHOM mporecce
YaCTHYHO/UCKIIIOYUTENIBHO ~JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, OpraHU3aIHs
pa6otsr IIIIC ¢ obywaromumucs ¢ OB3 u MHBanMIaMH NPETyCMAaTPUBAETCS B AJIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENBHON Cpe/ie C y4eTOM HMX WHIUBHIYaIbHBIX ICUXO(PH3MYECKUX

0COOEHHOCTEH.

(']
/; ,.'H;' _
( )
PazpaboTtunk - l/ »/ JIOTICHT C.B. JlumaroBa
MOANNCH JIOJKHOCTD [)7(0]
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