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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OOy4uTh CTYIEHTOB NPUHLMIAM pa3pabOTKH, SKCIUTyaTallMH, aHAIU3y KOPPEKTHOCTH U
YCTOHYMBOCTH MH(POPMAITMOHHBIX CUCTEM U OTACIBHBIX UX KOMIIOHEHTOB, 00pa0aThIBAIOIIUX OONbIINE
MOTOKHU JaHHBIX, BKIJIIOYasi MPUMEHEHHE TEXHOJIOTUU 00paboTKu MH(POPMAIMU B PEKHUME PEaJTbHOTO
BpPEMEHH, B TOM YHCJIe MHOTOMEPHBIX JaHHbIE B (PUHAHCOBOW M SKOHOMHUYECKOH cepe.

1.2. 3agauy AUCHUILIUHBI

1. [Mony4nTh 3HAHUS O METOJAX MPEACTABICHHUS MHOTOMEPHBIX NaHHBIX B aHAIHUTUYECKUX
cucTeMax.

2. Iomy4yuTh 3HaHUS O METO/IaX aHAJIN3a MHOTOMEPHBIX TaHHBIX.

3. [omyunTh yMEHHUs M HABBIKH Pa3paOOTKH U SKCILTyaTalluy MPUIOKESHUH CIISIUAILHOTO aHATN3a
JTAHHBIX.

4. Tlony4nTh YMEHUS M HABBIKU Pa3paOOTKH M MPUMEHEHHS aBTOMAaTU3HPOBAHHBIX TEXHOJOTHH
00paboTKK O00MBIMNUX WHGOPMAIMOHHBIX MOTOKOB (MAacCHBOB) (PMHAHCOBOW W/UJIM dKOHOMHYECKOMH
WHPOPMAIINY B PEXKUME PEATBHOTO BPEMCHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte Otoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctumius: Moayns HanpasieHus noarotoBku (hard skills — HS).

Nunexc qucuumiuael: 51.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

KoMIeTeHis WHauKaTopsl JOCTHKEHHS [Tmanupyemble pe3yabTaTbl 00y4eHUs 110
KOMITETEHIIHH JTVCIUTUTAHE
YHuBepcaibHble KOMIETEHIIUH
YK-2. Cnocoben YK-2.1. 3HaeT TeopeTrueckue | 3HaeT MPUHIMIIBI pa3pabOTKU U
YIPaBIATh IPOSKTOM Ha |M METOJOJIOTUYECKHE OCHOBBI |IKCIUTyaTallul UH(OPMAIIMOHHBIX CUCTEM,
BCEX 3Talax ero YIPaBJIEHUS IPOEKTOM Ha 00pabaTbIBatOIIKX OOJIBIINE
KU3HEHHOTO LIUKJIa BCEX ATAIaX €ro >KU3HEHHOTO |MOTOKH JaHHbIX.
IUKJIA
VK-2.2. Ymeer YmMmeet co3naBath HHGOPMALIMOHHBIE CUCTEMBI
pa3pabaTbIBaTh U JUTsl 00pabOTKH MHOTOMEPHBIX U TOTOKOBBIX
peaTn30BBIBATH MPOCKTHI JAHHBIX, B T.4. PUHAHCOBOW U

YKOHOMHYECKOU chepe.

VK-2.3. Bnaneet HaBbikamu | BiajeeT HaBbIKaMU MPOESKTUPOBAHUS
paboTHI B 00J1aCTH TPOCKTHOM | MH(POPMAIIMOHHBIX CHCTEM JIJIsi paOOTHI C
JEATETLHOCTH M peau3allii | MHOTOMEPHBIMU U MTOTOKOBBIMH JIAHHBIMU U
MIPOCKTOB TJIAHUPOBAHUS UX PEaTU3alliH.
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VK-3. Crnocoben
OpPTraHHU30BBIBATH U
PYKOBOIUTH pabOTOM
KOMaH/Ibl, BEIpaOATHIBAs
KOMaH/IHYIO CTPATETHI0
JUISL IOCTUIKEHHUS
IMOCTaBJICHHOM 1IN

VK-3.1. 3naeT TeopeTnyeckue
¥ METOJIOJIOTHYECKHE OCHOBBI
OpraHu3aIIOHHOTO
PYKOBOJICTBA U BBIPAOOTKHU
KOMAaHHOW CTpaTeruu JJis
JOCTHKEHUS! TIOCTABIICHHOM
e

3HaeT MEeTOIMKN (POPMHUPOBAHUS KOMAH]]
pa3pabOTINKOB HHPOPMAIIMOHHBIX CUCTEM
JUtst 00JIPIINX OOBEMOB JIaHHBIX.

VK-3.2. Ymeer
OpraHU30BBIBAThH PA0OTY
KOJUIEKTHBA (KOMaH/IbI) TS
JIOCTVIKEHMS TTOCTABIIEHHOM
1ean

YMmeeT onpenensTh KpUTepuu
PE3yJIbTaTUBHOCTU U aHAJIM3UPOBATh paboTy
KOJIJIEKTUBA

VK-3.3. Bnaneer
KOHKPETHBIMU METOJIaMH U
pUEMaMH COIUATBHOTO
B3aUMOJICHCTBHS U paObOTHI B
KOMaH/IE, a TAK)KE METO/IaMu
OpraHu3aIuy KOJUICKTUBA
(xoMaH[IBI) U ero (ee)
PYKOBOJCTBOM

Bnaneerr HOKUMU noaxogaMu K yIpaBJICHHUIO
MMPOCKTAMHU 11O pa3pa60TI<e HH(bOpMaI_II/IOHHBIX
CHUCTEM

OobmenpodeccnoHaNbHBI

€ KOMIICTCHI MU

OIIK-5. Cnocoben
pa3palaThIBaTh U
MOJICPHU3UPOBATH
IPOrpPaMMHOE U
amnmapaTrHoe
obecneueHue
UH(POPMAIMOHHBIX U
ABTOMATH3UPOBAHHBIX
CHCTEM

OIIK-5.1. 3HaeT cOBpeMEHHOE
MPOrpaMMHOE U alapaTHoe
obecrieueHme
MH(GOPMALIMOHHBIX U
ABTOMAaTU3MPOBAHHBIX CHCTEM

[TpuMeHsieT HHCTPYMEHTAIILHBIC CPEJIbI,
MIPOTPAMMHO-TEXHUYECKHE TUIATGOPMBI JIJIs
peleHwust 3a/1a4 B 00JIaCTH CO3aHuUs
WH()OPMAIMOHHBIX CUCTEM JIsl 00pabOTKH
MHOTOMEPHBIX ¥ MOTOKOBBIX JaHHBIX.

OIIK-5.2. Ymeer
pa3pabaThIBaTh IPOrPaMMHOE
U amnmaparHoe o0ecreyeHue
UH(POPMALIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CHCTEM
JUISL pEILICHHUS
npodeccHoHaNbHBIX 33724

PazpabaTbIiBaeT OpUrnHaIbHbIE IPOrPAMMHBIE
CpeAcCTBa JJIs PELICHUS 3a/a4 aHaJIM3a U
00pabOTKX MHOTOMEPHBIX M TOTOKOBBIX
JIAHHBIX.

OIIK-5.3. Bnaneer metogamu
MOJICpHU3AIIUT
MIPOrPaMMHOTO H
arnmapaTHOTO o0ecreueHus
MHPOPMALMOHHBIX
ABTOMATH3UPOBAHHBIX CHCTEM
JUTSL PEeUICHUS
poeCCUOHANIBHBIX 3324

Hccnemyer XxapaKTepUCTHKH KadecTBa
MIPOrPaMMHOTO OOecTieueHus 1t 00paboTKH
MHOT'OMCPHBIX U ITOTOKOBBIX JAHHBIX U
BEITIOJTHSIET €T0 MOJCPHHU3AIINIO.
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OIIK-7. Cnocoben
MIPUMEHSTD TIPH
perieHun
po(hecCHOHATBLHBIX
3a/1a4 METO/bI U
Cpe/ICTBa MOJy4EHHUS,
XpaHeHus, nepepaboTKu
U TPaHCIISIIAH
uHpOpMaLUN
MOCPEJICTBOM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHIi, B TOM
YHCiIe, B II100aIbHBIX
KOMITBIOTEPHBIX CETAX

OIIK-7.1. 3naeT metoabl U
CpeJICTBa NOJyUeHus,
XpaHeHus, nepepaboTKu U
TpaHCIAIUU HHpOpMaIIH
IIOCPEACTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH,
B TOM YHCJI€, B TJI00aIbHBIX
KOMITBIOTEPHBIX CETSIX

3HaeT MeTO/Ibl U IPOrPaMMHBIE CPEACTBA JUIS
BEITPY3KHU U MPpeoOpa30BaHUs JTaHHBIX IS UX
HOCJIEIYIOIIETO JIIUTEIBHOTO XPAaHEHHS 1
aHATMTUYECKON 00paboTKH

OIIK-7.2. YMmeeT npuMeHsTh
METO/JIbI U CPEe/ICTBA
MOJTyYeHUsl, XpaHEeHHUS,
nepepaboOTKU U TPAHCIISIITUN
nH(}OpMaIK TOCPEICTBOM
COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHIA,
B TOM YHCJI€, B TJI00aIbHBIX
KOMIIBIOTEPHBIX CETAX

Hcnonmb3yeT METOIBI U CPeICTBA MOTYUYCHHS,
XpaHeHUs, IepepabOTKH ¥ TPAHCIIAIAN
nH(pOpMaIu pu CO3TaHUHN
WH(GOPMAIMOHHBIX CHCTEM JIJIS JIOCTYTIA K
XPaHWIHUINAM JaHHBIX U BBITIOJTHEHHS 3a/1a4
aHATMYECKON 00pabOTKH JTaHHBIX.

OIIK-7.3. Bmaneer
HaBBIKAMH, METOIAMU U
CpelICTBaMU MOTyUYeHUS,
XpaHeHus1, IepepaboTKu U
TpaHCIALUUU UHPOPMAITUU
MOCPEACTBOM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTHH,
B TOM YHCJIE, B TVIOOAIBHBIX
KOMIBIOTEPHBIX CETAX

IIpoBoauT aHaNU3 METOAOB U CPEICTB
MOJy4YeHHUs], XpaHEHUs, nepepaboTKH U
TPAHCISIIUY MHPOPMALIUN U IPUMEHSIET UX
JUIS peau3alyy aHaJIUTHIeCKOH 00paboTKu
MHOT'OMEPHBIX U MOTOKOBBIX JAHHBIX.

OIIK-8. Cnocoben
OCYIIECTBIIATh

¢ peKTHBHOE
yIpaBicHUE
pa3paboTKoit
POTPAaMMHBIX CPEJICTB U
IPOCKTOB

OIIK-8.1. 3HaeT TeopeTuKo-
METO/I0JIOTMYECKNE OCHOBBI
3P PEKTUBHOTO YIIPaBICHUS
pa3paboOTKOI MpOrpaMMHBIX
CPEZCTB U TIPOCKTOB

Hccnenyer apxurekTypy HHPOPMAMOHHBIX
CUCTEM ]ISl aHATTUTUUECKON 00pabOTKU
MHOTOMEPHBIX M MOTOKOBBIX JaHHBIX.

OIIK-8.2. YmeeT BoIOUpaTh
cpeacTBa pa3paboTKu
POTPAMMHBIX CPEJICTB U
MPOEKTOB, OIIEHUBATH UX
CJIO)KHOCTB, TNITAHUPOBATH
pecypchl, KOHTPOJIHPOBATH
CPOKH BBITIOJTHEHUS U
OIICHUBATh KAYECTBO
MOJYYEHHOTO pe3yiIbTara

[IpuMmeHsieT HHCTpyMEHTAJIbHbIE CPEICTBA
MPOEKTUPOBAHUS HH(DOPMALIMOHHBIX CUCTEM
Y CEpBHUCOB U MPOBOJUT OLIEHKY X KayecTBa.

OIIK-8.3. Bnaneer
TEXHOJIOTUSAMU U (WIJIH)
MHCTPYMEHTAJIbHBIMU
CpEeICTBaMU 110

3P PEKTUBHOMY yIPaBIECHUIO
pa3paboTKOM MPOrpaMMHBIX
CPEICTB U MPOEKTOB

Vcnonb3yeT npoueccHbIi MoaAXo1 K
YIPaBJIECHUIO pa3pabOTKON MPOrpaMMHOTO
oOecrieueHHs il aHATTUTUYECKON 00paboTKH
MHOT'OMEPHBIX U MOTOKOBBIX JAHHBIX.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM TUCHUILIMHBI B 3aYe€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMHYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npemnojgaBarejiemM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHUuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcecero |Cemectpsl

Buapl yaeOHOH AeSTEIBHOCTH
4acoB 1 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 56 56
JIeKIIMOHHbBIE 3aHATUS 28 28
JlaGopaTopHble 3aHATUS 28 28
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 88 88
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
[ToaroroBka Kk 3amuTe oTyeTa 1o JabopaTopHOr padboTe 23 23
[ToaroTtoBka k 1abopaTopHOii paboTte, HaNMCcCaHUE OTYETa 46 46
[ToaroroBka Kk TECTUPOBAHUIO 19 19
IToaroroBka u capaya ’IK3aMeHa 36 36
OO0mas TpyroeMKoCTh (B 4acax) 180 180
Oo0mas Tpya0eMKocTh (B 3.€.) 5 5

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa ITHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero vacos
Jlek. | JIa6. | Cam. dopmupyembie
HasBanus paznenos (Tem) JUCHUILTUHBI (0e3
3aH., 4| pad. |pal.,u KOMITETCHIINH
JK3aMeHa)
1 cemecTp
1 Xpanunumia 1aHHbIX. 4 6 25 35 OIIK-5, OIIK-7, OIIK-8,
VK-3
2 MHOroMepHbIe XpaHUITUIIA TaHHBIX C 8 10 20 38 OIIK-5, OIIK-7, OIIK-8,
npumenenneM OLAP TexHomoru. YK-2, VK-3
3 BBeneHuEe B MHTEIUICKTYalbHbIN 4 6 20 30 OIIK-7, OIIK-8, YK-2
aHaJIN3 JIaHHBIX.
4 CoBpeMEeHHbIE METO bl 12 6 23 41 OIIK-5, OIIK-7, OIIK-8,
KJaccu(uKalum, annpoKCUMaLUH, YK-2, VK-3
KJIACTepU3aIMU OOJBIINX
WH(GOPMAIIMOHHBIX TOTOKOB U
MAacCCHUBOB.
Uroro 3a cemectp| 28 28 88 144
Urtoro| 28 28 88 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3nenoB (TeM) TUCIUILIMHEI (B T.4. IO JCKIUSIM)

TpynoemMKocThb
HazBanus paznenoB  |Coaeprkanue pa3nenoB (TeM) TUCIUTLTAHBI (eKIHOHHbIe dopmupyemble
(TeM) TUCIUTUTAHBI (B T.4. TIO JIEKIIHSIM) KOMIIETEHIINU
3aHATHSA), 4
1 cemecTp
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1 Xpanwiunia faHHbeIX. |Mojenu xpaHeHus: JaHHbIX. X PpaHUIIUILA 4 OIIK-5, OIIK-7,
JIAHHBIX U UX ocobenHnoctu. Cpena YK-3
(YHKIMOHUPOBAHUS XPAHWIHIL TAHHBIX.
Butpuna nanneix. CuctemMbl HOIIEPHKKU
NPUHSATHS PEILICHHS.
Hroro 4
2 MHoromepHble Texnonoruss OLAP. Tabnuunoe u 8 OIIK-5, OIIK-7,
XpaHWIMIIA JAHHBIX C  |MHOTOMEPHOE MPEACTABICHHUS JaHHBIX B OIIK-8, YK-2,
npumenenuem OLAP aHAJIUTHYECKOH 0a3e MaHHBIX. SI3BIK VK-3
TEXHOJIOTUM. 3anpocoB MDX. Ctpykrypa
MHOTrOMepHOro ky6a. Pabota ¢
u3MepeHusiMu kyooB nanHeix. OLAP-ky6
U PEISIMOHHbIE MOJeNn. Pemenns
ousHec-ananu3a Microsoft. Microsoft SQL
Server Analysis Services. UHCTpyMeHTBI
ynpasiieHus ciayx00it SSAS. 3menenue
Mep, aTpuOyTOB U Hepapxuil KyOoB
JTAaHHBIX.
Utoro 8
3 Beenenue B [ToHsITHE MHTENIEKTYAJIBHOTO aHaJn3a 4 OIIK-7, YK-2
WHTEJUICKTY JTbHBIN nanubix (Data Mining). Knaccudukanus
aHaJIN3 JAHHBIX. aHaUTHYeCcKuX cucreM. Kputnka
texHosioruu Data Mining. 3amaun
MHTEJUIEKTYaJIbHOTO aHAJIN3a JJaHHbIX.
Uroro 4
4 CoBpeMeHHbIE Knacrtepuzauus u anroputmsel k-means u 12 OIIK-5, OIIK-7,
METO/BI FCM. HUepapxuueckas KiacTepusarnusl. YK-3
KJIaCCU(UKAIINH, Anroputm DBSCAN. Knactepusanus ¢
almnpoKCUMallH, nomo1tuso EM anropurma.
KJIACTEpU3aLUU HckyccTBeHHBIE HEMPOHHBIE CETH
00IBIINX (cBepTOUHbIE HEWPOHHBIE CETH) [T 3aAa4
UH(POPMAIIMOHHBIX anMpOKCUMAIUH U KJIacCU(UKAITUH.
IIOTOKOB U MacCHBOB. Hcnonb30BaHue AepeBbEB MPUHATHS
peleHui 115 33134 KIaCCU(PUKAIHH.
baiiecoBckas kiaccupuKkanus.
[TocTpoenue ancambieit
KJ1acCU()UKATOPOB € TIOMOIIHIO METOJIOB
Oyctunra u 6arrunra. Kiaccudukanus n
KJIaCTepU3alMsl TIOTOKOBBIX JTaHHBIX.
Onpenenenre KOHIENTYalbHOIO CABUIA.
I'panuna Xédaunra.
Hroro 12
Hroro 3a cemectp 28
Utoro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npegycmoTpeHo yaeOHBIM MIJIaHOM
5.4. JlaGopaTopHbIe 3aHATHUSA
HaumeHnoBanue nabopaTopHbIX paboT MpuBeieHO B Tabnuie 5.4.
Tabnuua 5.4 — HaumeHnoBaHue 1a00opaTopHbIX paboT
6
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HasBanus paznenos (Tem) HanmenoBanue TpynoemMKkocTs, dopmupyemble
JTUCIUTUTUHBI 1a00paTOPHBIX paboT q KOMITETCHIIH
1 cemecTp
1 Xpanunumia JaHHBIX. PazseptriBannie OLAP-ky6a B 6 OIIK-5, OIIK-7,
MS SQL Server Analysis OIIK-8
Services.
Hroro 6
2 MHoromepsble Xpanuwiuiia | MI3MeHenust mep, aTpuOyToB U 6 OIIK-7, OIIK-8,
naHHbix ¢ npumenenneM OLAP |uepapxuit OLAP-ky6oB B YK-2
TEXHOJIOTHIA. Microsoft SQL Server
Analysis Services
Ornpezenenne pacuImpeHHbIX 4 OIIK-7, OIIK-8
CBOICTB aTpuOyTOB U
n3mepenuit B OLAP-ky6ax.
Hroro 10
3 Beenenue B HNHCTpyMeHTHI aHau3a 6 OIIK-8, YK-2
MHTEIJICKTYJIbHBIN aHaIu3 naaabix B MS SQL server.
JIaHHBIX. Hroro 6
4 CoBpeMEeHHbIE METO/IbI AHan3 IIOTOKOBBIX JaHHBIX 6 OIIK-5, OIIK-7,
KJIaCCU(UKAIINH, OIIK-8, YK-2
arMpOKCUMAIIHH,
KJIaCTEpU3ALNH OOIBIINX
Hroro 6
WH(GOPMAIMOHHBIX IOTOKOB U
MacCHBOB.
Hroro 3a cemectp 28
Hroro 28

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTesqIbHaAs1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tab6mmma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
HaszBanus pasaenoB |Bunsl camocrosarensHoil | TpyaoemkocTs, | DopMupyembie
@OpMBI KOHTPOJIA
(TeM) TUCUUTLTAHBI paboTHI q KOMIIETEHIINU
1 cemecTp
1 Xpanunuiia IToaroroska K 3amure 8 OIIK-5, OIIK-7, | 3ammura oT4yera
JIaHHBIX. OTYeTa 10 OIIK-8 o 1abopatopHoi
nabopaTopHoii pabote pabote
[ToaroroBka K 12 OIIK-5, OIIK-7, | JlaGopaTtopHas
nabopatopHOit padore, OIIK-8 pabora
HaIMCaHUEe OTYeTa
IToaroroBka x 5 OIIK-5, OIIK-7, | TectupoBanue
TECTUPOBAHUIO YK-3
Uroro 25
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2 MHoromepHble [TonroroBka Kk 3amure 5 OIIK-7, OIIK-8 | 3amwura oTuera
XpaHWJIHINA JAHHBIX C |OTYETa IO 110 1abopaTopHOI
npumeHernneM OLAP |mabopaTopHoii paboTe pabote
TEXHOJIOT . [ToaroToBka K 12 OIIK-7, OTIK-8 | JlaboparopHas
nabopaTopHO# pabdoTe, pabora
HaIMcaHue OTyeTa
[ToaroroBka x 3 OIIK-5, OIIK-7, | TectupoBaHue
TECTUPOBAHUIO OIIK-8, YK-2,
YK-3
Hroro 20
3 Beenenue B IToaroroska K 3amure 5 OIIK-8, YK-2 3ammra oT4eTa
MHTEIJIEKTYyJIbHBIM | OTYeTa MO 110 JTaOOPaTOPHOM
aHaJu3 JaHHBIX. nabopaTopHoi pabore pabore
IToaroroska k 10 OIIK-8, YK-2 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKUe OTYeTa
IToaroroBka k 5 OIIK-7, YK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 20
4 CoBpeMeHHbIE IToaroroBka K 3aiiuTe 5 OIIK-5, OIIK-7, | 3amura oT4yeTa
METO/bI oT4era 1o OIIK-8, YK-2 | mo naGopaTopHOii
KJaccuukanuy, nabopaTopHoii pabote pabote
anmnpoKCUManum, [ToaroroBka kK 12 OIIK-5, OIIK-7, | JlaGopaTopHas
KJIaCTepU3alnu naboparopHoit padore, OIIK-8, YK-2 pabora
QWISITIZ0 HaIlMCAaHUE OTYETA
MH(OPMAITHOHHBIX IToaroroBka K 6 OIIK-5, OIIK-7, | TectupoBanue
MOTOKOB M MAaCCUBOB. | recTypoBaHHIO VK-3
Hroro 23
Hroro 3a cemectp 88
IToaroroBka u cmaua 36 DOK3aMeH
HK3aMeHa
Hroro 124

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,

M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3YYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Buner yueOHoi
dopmMmupyembie JEATENBHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIIMH JIek. JIa6. Cawm.
3aH. pao. pao.
OIIK-5 + + + 3ammra oT4eTa 1o jgabopaTopHoOit padoTe,
JlaGopaTtopnast pabota, TectupoBanue, JK3aMeH
OIIK-7 + + + 3amura oT4era 1o J1abopatopHOi padoTe,
JlaGopatopHas pabota, TectupoBanue, Jk3aMeH
OIIK-8 + + + 3amuTa oT4eTa 1o 1abopaTopHoii padore,
JlaboparopHnas pabota, TectupoBanue, JK3aMeH
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YK-2 + + + 3amura oT4eTa 1o jgabopaTopHoil padote,
JlaboparopHnas padota, TectupoBanue, DK3aMeH

YK-3 + + TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /Uisi OEHKH YCIIeBAeMOCTH 00y4aloIuXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t GOpPM KOHTPOJIS IPECTaBICHbI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIE OLIEHKH

. . MaxkcuManbHBIH
MakcumanbHbIi MakcumanbHbIN
OaJLI 3a IepuoI Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢ OaJ 3a epuo.I
Mexnay 2KT u Ha CEeMecCTp
Hauajia ceMecTpa mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemecTp
3amura oT4YeTa M0 10 10 7 27
nabopaTopHoi paboTe
JlaGopaTtopHnas pabota 5 5 3 13
TectupoBaHue 10 10 10 30
DK3aMeH 30
Hroro makcumym 3a 25 25 20 100
MepUoO.I
Hapacratomium urorom 25 50 70 100

6.2. IlepecueTr 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UTOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
bauibl Ha naTy TEKylero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Ta6muma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIUHbI

7.1. OcHOoBHas IMTEpaTypa
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1. TTapdenos, 1O. I1. [TocTpensuronHble XpaHUIUIIA JaHHBIX : ydeOHOe mocodue miis By30B / FO.
I1. [Tapdenor ; mox Hayuno# pegakuueit H. B. [Tamynmosckoit. — Mocksa : U3narensctBo FOpaiit, 2020.
— 121 c. [DnextponHbIii pecypc]: — Pexxum moctymna: https://urait.ru/bcode/453758.

2. Puzaes, . C. UnTennexkTyaabHbI aHAIN3 AaHHBIX : yueOHoe mocobue / U. C. Puzaes, 3. T.
TaxaBoBa. — Kazaub : KHUTY-KAH, 2020. — 116 c. [DnexTpoHHbI pecypc]: — Pexum gocryna:
https://e.lanbook.com/book/264896.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Mapxkun, A. B. IIporpammupoBanue Ha SQL B 2 4. YacTtp | : yueOHMK U IPAKTUKYM /7Sl BY30B /
A. B. Mapkun. — 2-e usn., nepepab. u gon. — Mocksa : U3natenasctBo FOpaiit, 2021. — 403 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://urait.ru/bcode/471148.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIEC YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. CnenuanbHbple TEXHOJOTUHM 0a3 JaHHBIX B MH()DOPMALMOHHBIX cHUcTeMax: MeToandeckue
yKa3aHUs JJisl BBIMIOJHEHUs 1a00opaTopHbIX U camocTosiTenbHbIX pabot / K. C. Capun - 2018. 146 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7637.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoAMUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy m3ydeHWW AMCUUILIMHBI PEKOMEHAYETCS 00pamarhCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITUOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU YUeOHOM
MeOenpto. IMeroTest MylbTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCIUILTHHBL.

8.2. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue Jisl JJa0opaTOpPHBIX padoT

Aynutopuss MOAETUPOBAHUS, NMPOSKTUPOBAHUSA M HKCILUIyaTallMd HWH(POPMALUOHHBIX U
AHAIUTUYECKUX CUCTEM: yueOHas ayAUTOpUs AJIs MPOBEACHUS 3aHATUN NMPAKTUYECKOrO TUMA, yueOHas
ayJIMuTOpUs U1 MPOBEJIEHUs 3aHATUI abopaTtopHoro Tuna; 634045, Tomckas obnacts, r. Tomck, yiI.
Kpacnoapmeiickas, a. 146, 407 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- NnrepaktuBHas nocka TraceBoard TS-408L;

- [Ipoextop ViewSonic PJD5154 DLP;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Microsoft Windows 10;

- VirtualBox;

- Visio;

- Visual Studio;

- CrenmanbHOE TIporpaMMHoOe oOecriedeHne WHGOPMAMOHHBIX U aHamuTH4YecKux cucrem [10
Microsoft SQL Business Intelligence;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 Xpanunumia JaHHBIX. OIIK-5, OIIK-7, |3amura otyeta 1o |IIpumepHsbIil nepeyeHb
OIIK-8, YK-3 nabopaTopHOH BOIIPOCOB JIJIs1 3AIUTHI
pabote 71a00paTOPHBIX pabOT
JlaGopatopHas Tembl 1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
2 MHoromepHble XpaHUIUIIA OIIK-5, OIIK-7, |3amuTa otuera no |lIpumepHblit nepedeHb
nansbix ¢ npuMmenenneM OLAP |OIIK-8, YK-2,  |maGoparopHoii BOIIPOCOB ISl 3aLUTBI
TEXHOJIOTHA. YK-3 pabote 1abopaTopHBIX paboT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
3 Beenenue B OIIK-7, OIIK-8, |3ammura otyeta 1o |IIpumepHsbIil nepeyeHb
MHTEJJICKTYJIbHBIN aHaIu3 YVK-2 nabopaTopHOH BOIIPOCOB JIJI51 3aIIUThI
JTAHHBIX. pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOIIPOCOB
4 CoBpeMEHHbIE METO/IbI OIIK-5, OIIK-7, |3amuTa otuera no |lIpumepHblii nepedeHb
KJlaccupUKaIum, OIIK-8, YK-2, nabopaTtopHoOit BOIIPOCOB [JIS1 3AILIUThI
arMpoOKCUMAIINH, VK-3 pabote 1ab0paTopHBIX PaboT
KIIACTEPU3aLMK OOIbIINX JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
UH(GOPMAIIMOHHBIX TOTOKOB U pabota
MacCHBOB. TectupoBanue [IpuMepHBIi IEpEUEHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOITPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILINHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YyJbTATOB OOyYEHHUS IO

JUCLUILUIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HaTh YMETh | BJIaJIETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HABBIKOB WJIN
CYMMBI 0aJUIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICIbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MIPUMCHCHHE
HABBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakoi#t crmoco® xpaHeHHS NOJpa3syMeBaeT, YTO MCXOJHBIC JTaHHBIE OCTAIOTCS B TOH Ke
PENSIUOHHON 0a3e JaHHBIX, i€ OHM M3HAYAIBHO HAXOWINCH, a arperaTHble JaHHBIE XPAHATCS
B MHOTOMEPHOI 0a3ze JaHHbBIX?
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10.

—_

~Now

1. OLAP;

2. MOLAP;
3. ROLAP;
4. HOLAP.

. Uto u3 cebst mpeacTaBisiOT ocu Kyba?

1. u3mepenus;
2. Mephl;
3. 3ampochl.
B cxeme «3Be3na» BHenmHue (BTOpUYHBIC) KIIFOYH JTOJDKHBI OBITH B Ta0uIe(Tabmunax):
1. ¢akros;
2. U3MEpEHUIL;
3. oba BapuaHTa BEPHBI.
Kakue nanubpie HEOOX0IMMO COXpaHsATh I MOBTOpHOTO 3amycka ETL-niporecca:
1. KOIMYEeCTBO 3arpyKEHHBIX KOPTEKEHN TaHHBIX;
2. BpeMs MOCJEIHETO 3aIyCKa;
3. CIHMCOK WACHTH(UKATOPOB 3arPyKEHHBIX KOPTEKEH.

. ITpeumymiectBO cxembl « CHEKUHKAY:

1. mensbIe pa3mep 0a3bl JaHHBIX;
2. menbuie oneparuii JOIN B 3ampocax K JaHHbBIM;
3. MeHbIIIe BHENTHUX KITIOYEH B cCXeMe JaHHBIX.
Kaxkue snemMeHThI TOJDKHBI OBITh CO3/JaHbl B XPAHUJIUIIE TAHHBIX PaHbIIE APYTHX:
1. TaGmuIbl K3MEPEHUH;
2. Tabmuibl GakToB;
3. TOPSAOK HE BaKEH.

. CKOJIbKHM M3MEpEHUsIM HE00X0aMMO 3apUKCHPOBATh 3HAUCHHS (TPUCBOUTH KOHCTAHTHI), YUTOOBI

CHU3HTH pa3MEPHOCTH Ky0a ¢ ¢ YiCIIOM u3MepeHnid d 10 JByMepHOM TaOIuIIbI?
1. d-2
2.2
3. d+2
4. 2*d

. B pe3ynbprare kako# onepanuu KOJWYECTBO SYEEK KyOa 0CTaeTCss HEM3MEHHBIM ?

1. cpes;
2. BpalllCHHE;
3. meranmm3aius;
4. B3sTHE TIONKYOA.
BriokeHHBIE KOJIJIEKIIMK 3JIEMEHTOB JAHHBIX IPUCYTCTBYIOT B CIICIYIOIIEH MOJICIH:
1. JOKyMeHTHast MOJENb;
2. rpadoBasi MOJIEIb;
3. peNsIMOHHAs MOJICIIb;
4. xaro4Y-3HaUeHHE.
['panuia XEpauHra ucmonb3yeTcs 1JIs:
1. 0OpaboOTKM MOTOKOBHIX IAHHBIX MPU TIOCTPOSHUU JACPEBHEB MIPUHATHUS PEIICHHUIA;
2. ompeneneHus: KOHIENTyalbHOTO CIBUTA;
3. MOHMCKa KJIaCTEPOB IMTIyMOBBIX (TOCTOPOHHKX ) JIEMEHTOB JIAHHBIX.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Cxema JaHHBIX CHC)KMHKA U 3BC314.

OLTP 6a3a naHHbIX, XpaHWIHIIE JaHHBIX U MHOroMepHas 0a3a maHHbIXx. VX MecTo B
ApXUTEKType MHPOPMALIMOHHBIX CUCTEM MPEIIPUATHSL.

Mogenu [XpaHeHHs JaHHBIX : peJIILUOHHAs, rpadoBasi, JOKYMEHTHAs, KIII0Y-3HAYCHHE.
Xpanunuuie nanHbix 1 OLAP-cepBep B apXUTEKType KOPIOPATUBHBIX MH(POPMAIIMOHHBIX
cucreM (ob6s3arenbHo Hamumuue UML-nuarpaMMel pa3BepThIBAHUS).

. Pexxumsr pabotsr OLAP-cepBepa.

S3b1k 3anpocoB MDX: oneparuu nosryueHust JaHHbBIX C (pUIbTpaIHeH.
YacTuuHas ¥ mojHas BHITPY3Ku AaHHBIX U3 OLTP 6a3 maHHBIX B XpaHWJIUINE TaHHBIX
(o6s3arenpHO HAmuue UML-auarpamMmbl A€SITETEHOCTH).

CornacoBaHa Ha noptane Ne 82625 14



8. OLAP-xy0: Mepbl 1 U3BMEpPEHHUsI, CHE)KUHKA U 3BE371a.
9. OLAP-ky0: nepapxusi "3MEpEeHHA.
10. OLAP-ky0: oTHOIIEHHE MHOTHE-KO-MHOTUM BHYTPH U3MEPCHUS.
11. Peanuzanus nporecca MHTEUIEKTYaJIbHOIO aHAIN3a TAHHBIX: 3TAlbl U KX OMHUCAHUE.
12. CBepTOUYHbIE HEUPOHHBIE CETH.
13. AnroputMm knacrepusanuu K-Means.
14. AnroputMm knactepuzanuu FCM.
15. AnroputMm knactepuzanuu DBSCAN.
16. Mepapxuueckas KiacTepusanus.
17. HauBnsIii kitaccudukarop baiieca.
18. JlepeBo npunsaTUS pemieHnii. Anroputm [D3
19. JepeBo npunstus pemenuii. Anroput™m C4.5
20. Arcambiu Kiaccu(puKaTopoB.
21. KoHuenTyaibHbII CABUT JAHHBIX U aJITOPUTMBI €r0 ONPEICIICHHUS.
22. Tlpomecc 0OpabOTKH MOTOKOBBIX TAHHBIX: OTPAaHUYCHUS U TPEOOBAHUS K AJITOPUTMY.
23. HUcnonws3zoBanue rpaHulisl XEQhauHra npu peanu3annn 1ePeBbEB MPUHATUS PEIICHUH.

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB sl 3aIUTHI J1a00PATOPHBIX padoT

Kakue 1Be TUIIOBBIE CXEMBI JAHHBIX MCIOJIb3YKOTCS MPU CO3/1aHUN XPAHWINLL TaHHBIX ?

B uem npenmyiiecTBO HEHOPMAJIN30BAHHBIX CXEM JAAHHBIX?

[Touemy B OLTP 0azax maHHBIX MPUMEHSIOTCS HOPMATU30BAHHBIE CXEMBbI JAHHBIX ?

Kaxkue onepanun ocymectBisoTcs ¢ OLAP-ky6oMm (msiTe ocHOBHBIX omepanuii)? [Ipuseante
IIPUMEpBI

5. Kakue TpeGoBaHMs U OTrpaHUYEHUS IPUMEHSIOTCS K alTOPUTMaM aHAJIM3a MOTOKOBBIX JAHHBIX?

L=

9.1.4. Tembl J1a00paTOPHBIX PadoT

. PaszBepteiBanne OLAP-ky6a B MS SQL Server Analysis Services.

. U3menenus mep, arpudyToB u uepapxuit OLAP-ky60B B Microsoft SQL Server Analysis
Services

Ornpezenenne pacuimpeHHbIX CBOUCTB aTpuOyToB 1 u3Mepennii B OLAP-ky0ax.

NucTpymenTsl ananu3a nanHeix B MS SQL server.

AHaIM3 TOTOKOBBIX JIaHHBIX

N —

nkhw

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeIbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIC UJEU; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.
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CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILINHE.

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJEHTOB U camoobpa3oBanue. [Ipu 3ToM camocTosiTenbHas paboTa CTyI€HTOB UTPAET PEILAIOIIYI0 POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHust TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI.

N3yyeHne TeM TeopeTHUEeCKOM YacTU MUCHUILUIMHBI OCYIIECTBISETCS Ha OCHOBE MaTepuaia
JIEKIIMOHHBIX 3aHATUI. B paMkax BBINOIHEHUS MOATOTOBKHU K Ja00OpaTOPHBIM paboTaM peKOMEHIyeTCs
J€TaJbHO MO3HAKOMUTHCS C TEOPETHUECKUM MaTepHalIOM MO TeMaM JIabopaTOpHBIX padoT, a TaKkKe C
MOCJEN0BATENbHOCTHIO JNEHCTBUIM BbhIMOJHEHUS nabopaTopHBIX pPaboT, yKa3aHHBIX B
METOOUUYECKUX yKa3zaHUIX.

CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIIUH.

[To nucuMIUIMHE MOTYT MMPOBOAUTHCS IOTIOJIHUTENLHBIC 3aHATHS, B T.9. B (hopMe BEOMHAPOB.
Pacniucanue BeOMHAPOB M 3amMCH BEOMHAPOB MyOJUKYIOTCS B QJIEKTPOHHOM Kypce / 3JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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