[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: TanyHuH Cepreit AnekcaHapoBuy HpI/IJIO}KCHI/Ie Kk OIIOIT

[JlomKHOCTb: NpOpeKTOp No yyebHoii paboTe C

[lara nognucarus: 14.07.2023 09:49:49 «LCMaHTMHCCKNC  TEXHOJIOTHH
YHMKANbHbI NPOrPaMMHBIA KNHOY: MHOT'Oar¢HTHBIC CUCTEMBI»

08ef34338325bdb0ac5a47baab472ce36cc3fc3b

CHoeraTy «<ADTU»

1886 o .
Y MEPBbIN SAEKTPOTEXHUYECKNN

MMUHOBPHAYKU POCCUN

(pez[epam,Hoe TOCYyHJapCTBEHHOE€ aBTOHOMHOE€ O6paBOBﬁTCJ’ILHOe YUIpPEIKIACHUE BBICIIETO O6p8.30BaHI/I$I
«Cankr-IlerepOyprekuii rocyiapcTBeHHbIN 3JIEKTPOTEXHUYECKUI YHMBEPCUTET
«JIITN» um. B.A.YabsinoBa (Jlenuna)»

(CHIoI'ITY «JI9TH»)

PABOYAS ITPOT'PAMMA
JTUCHUTITUHBI
«AHAJIMTUYECKHUE NHO®OPMAIIMOHHBIE CUCTEMbI»
JUTsl HIOATOTOBKH MarucTpoB
110 HANPAaBIICHUIO
01.04.02 «IIpuknagnas maremMaTuka U HHHOPMATHKA
10 MPOrpaMMme

«CemaHTHYECKHE TEXHOJIOTNM U MHOTOAreHTHBIC CUCTEMBI»

Cankr-IleTepOypr
2023



JIMCT COITTACOBAHUA

PazpaboTunku:

I.T.H., ipodeccop Xomox 1.1.

PaGouas mporpamMma paccMoTpeHa 1 0100peHa Ha 3aceqanuu kadeapsr BT

02.09.2021, nmpotokon Ne 6

PaGouas mporpamma paccMoTpeHa U 0100peHa yueOHO-METOIUYECKOM KOMHUCCHEH

®KTH, 16.09.2021, nporokos Ne 6

Cornacoano 8 UC NOT
Havaneank OMOJIA 3aropoaniok O.B.



1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTrosiTenbHas paboTa, BKIIOYas 4achl Ha KOHTPOJIb
(akazeM. yacoB)
Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

Hudd. 3auet (kypc)

Nuoii

K
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2 AHHOTAIIUA AMCHUITJINHBI

«AHAJIMTUYECKUE UHOOPMAILINMOHHBIE CUCTEMBbI»

JlaHHbBII Kypc 00ecrieurBaeT TEOPETUUECKUE U TPAKTUYECKUE 3HaHUsI B 00J1a-
CTU METOJIOB M MHCTPYMEHTOB MHOTOMEPHOIO aHain3a AaHHbIX. [Iporpamma kyp-
ca BKJIIOYAET B ce0sl U3yUCHUE MOHATHUSL XPAaHWUJIUIIA JaHHBIX, MHOTOMEPHOIO Ky0a,
OLAP cucremsbl, ocobeHHOCTEH paboThl ¢ HUMHU. B paMkax NTUCUHUIUIMHBI paccMar-
pPHUBAIOTCS CPEACTBA MHOITOMEPHOTO aHajiu3a JAaHHbIX. M3y4yaroTcsi OCHOBHBIE OIle-
painuu ¢ MHOrOMepHbIM KyOoMm, Turbl noctpoenus OLAP cuctem. Ilpuobperarorcs
IPaKTUYECKUE HABBIKM MHOTOMEPHOTO aHaIN3a JaHHbIX. BCce 3aHATHS TUCIMIUINHBI

ITOAKPEIUIEHBI IIPUMEPAMH.
SUBJECT SUMMARY

«OLAP ANALYSIS»

This course provides theoretical and practical knowledge in the field of meth-
ods and tools for multivariate data analysis. The course program includes the study of
the concept of a data warehouse, multidimensional cube, OLAP systems, and the pe-
culiarities of working with them. The discipline examines the means of multivariate
data analysis. The basic operations with a multidimensional cube, types of building
OLAP systems are studied. Practical skills of multivariate data analysis are acquired.

All lessons of the discipline are supported by examples.



3 OBIIUE IMOJIOXKXEHUSA
3.1 esn u 321241 QU CHUATIIAHBI
1. llenp nucuMIuiMHbI -HOPMUPOBAHUE TTPEACTABICHUS O PAa3BUTHH aHATUTHYECKUX

MH(OPMAIMOHHBIX CUCTEM U TPUOOPETEHNE HABBIKOB MMOCTPOEHUS aHATUTUYECKUX

I/IH(i)OpMaI_II/IOHHBIX CHUCTCM.

2. I/I3y‘-ICHI/I€ OCHOB MHOT'OMCPHOI'O aHaJIM3a JaHHBIX. Hay‘lHTBCSI CTpOUTH aHAJINTH-

geckre MHHOPMAITMOHHBIC CUCTEMBI.
3. 3HaHHWE OCHOB MHOTOMEPHOI'O aHaJIn3a JIAHHBIX.
4. YMeH#HEe UCII0Ih30BaTh METO/Ibl MHOTOMEPHOTO aHaIu3a TaHHBIX.

5. HaBbIku MHOI'OMCPHOI'O aHAaJIN34 NaHHBIX.

3.2 Mecrto nucuumiimebl B cTpykrype OITOII

JlucuuminHa n3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX JTUCITUILIMH YY4eOHOTO TIJIaHa:
1. «AHaNMU3 pacnpeeICHHbIX JaHHBIX)

2. «YueOHas mpakThKa (TeXHOJIOTrnYecKas (MpOEeKTHO-TEXHOJIOTNYECKast ) TPAKTUKA)»
1 o0ecreurBaeT U3yuYeHUE MOCISAYIONINX TUCIUIUINH:

1. «IIpon3BoacTBEeHHAs TIpaKTHKa (Hay4YHO-UCCIIEI0OBATENIbCKast padoTa)»

2. «IaTenneKTyaabHble areHThl U MHOTOAr€HTHBIE CUCTEMbD

3. «OOBEKTHO-OPUEHTUPOBAHHOE JIOTHYECKOE MPOTPAMMHUPOBAHHEY

4. «IIpencraBneHue 3HaHUI B CHCTEMAX UCKYCCTBEHHOIO MHTEIIIIEKTA

5. «ITpousBoacTBEeHHAs MPAKTHUKA (MPEIIUTIIIOMHAS PAKTUKA)



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

I1K-9 CrniocoOeH wuccnenoBarh U pa3pabaThiBaTh APXUTEKTYpPbl CHUCTEM HCKYC-

CTBCHHOI'O MHTCJIJICKTA JJIA Pas3IMYHBIX IIPCIAMETHBIX o0JIacTell Ha OCHOBE
KOMIIJIEKCOB ME€TOAOB U MHCTPYMCHTAJIBHBIX CPEACTB CUCTEM UCKYCCTBCH-
HOI'O MUHTCJJICKTA

1IK-9.1 Uccneoyem u paspabamsieaem apxumekmypsbl cucmem UCKYCCMBEHHO20
uHmeniexma 07 pazniuyHvlx npeoMemHulx odracmet




4.1

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | UadpopmManmoHHO-aHATUTUYECKHE CUCTEMBI. 2
2 | Konuenuust XpaHUIum] JaHHBIX 2
3 | MHOromepHslii aHaJIU3 JaHHBIX 2 4 20
4 | OLAP -cucrembl 2 5 1 34
Hroro, au 8 9 1 54
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 72/2
4.1.2 Copepxanue
Ne HaumeHoBaHue TeMbl Conepxanue
n/n AUCHHUIIMHBI
1 | UndopmanmoHHO-aHATUTHYE- 3anaun MAC. OcHoBHble ypoBHU. OLTP cucremsl. Otinu-
CKHE CUCTEMBI. yust OLTP cuctem u aHAIUTUYECKUX CUCTEM.
2 | Konnenuus xpanunuin ganabix | [lonsitue X/1. OcnoBHble xapaktepuctuku. ETL mpouecc.
Tunel X]I. BUTpruHbI JaHHBIX.
3 | MuoromepHbIii ananu3 qaHHbix | [loHsTHe MHOrOMepHOro Ky6a. OCHOBHBIE ONepalnuu Hajl
KyOoMm.
4 | OLAP -cucremsl Onpenenenune OLAP cuctemsl. Tunst OLAP cuctem. Ap-
xutekrypa OLAP cucrem. OcHoBHbie OLAP -cuctemsl.
4.2 IlepedeHb 1a00PATOPHBIX padOT
JlabopaTtopHblie pabOThI HE PEYCMOTPEHBI.
4.3 IlepeyeHb NPAKTHYECKHUX 3AHATHH

HaunmeHnoBaHnue NMPaKTUHYIECCKUX 3aHATHH

KoauuecTtBoO aya. 4acoB

1. UccnemoBanne OLAP -cucteMsl.

9

Hroro
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4.4

4.5

4.6

4.7

4.8

4.9

KypcoBoe npoextupoBanme

KypcoBas pabota (IIpoeKT) He IPEeTyCMOTPEHBI.

Pedepar

Pedepar e nmpenycmotrpeH.

I/IHIII/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

NuauBuayansHOE JOMaIIHEE 3a/IaHUE HE TTPEyCMOTPEHO.

JHoxaan

Jlokiiaa HE PETyCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.

Oprannzanus 1 ya4e0HO-MeToAHUYECKOoe o0ecredeHre CaMoCTOATe/IbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON paOOTON CTY/ICH-

TOB C PCKOMCHAOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH W HH-

dopMarmoHHBIMU pecypcamu cetu HTepHer.

HHaHI/IpOBaHI/IC BPEMCHU I N3YUCHUS JTUCIHUITIIIMHBI OCYIICCTBIIAACTCS Ha BECh

nepuoj 00yyeHus, pelycMaTpuBas PU TOM PETYJIIPHOE MOBTOPEHUE MPOHACHHO-

o Marcpuaja. O6y‘-IaIOI_HI/IMCH, B paMKax BHC&YI[HTOpHOﬁ CaMOCTOSITCIILHOU pa60—

ThI, H€O6XOIII/IMO PETYIIAPHO AOMMOJIHATL CBEACHUAMUA U3 JIMTCPATYPHBIX HCTOUYHHUKOB

Marcpuall, SaKOHCHCKTI/IpOBaHHHﬁ Ha JICKIOIHUAX. HpI/I 9TOM Ha OCHOBC M3YUCHHA PC-

KOM@HI[OB&HHOIZ JIUTCPATYPhI uenecooGpa3H0 COCTaBUTH KOHCIICKT OCHOBHBIX I10JI0-

KEHUHN, TEPMUHOB U OIPEACIICHUM, HEOOXOIUMBIX JIJIsl OCBOEHUS Pa3/IeioB yUeOHOM



JTUCIUILINHBI.

Oco060€e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00yUYeHUs
U KOHTPOJIA CaMOCTOSTENbHON padboThl. KoHCynbTHpOBaHUE Ipenanonaraet ocoobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBHE MEXAY IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOJKET MpeAnucarb KOHCYJbTUPYEMOMY, JTHUO0 OH BIIAJIEET CIocoOaMu JesTeNb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MMYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYAOEMKOCTb, a4

Pabota ¢ JIeKIIMOHHBIM MaTepuaoM, ¢ yueOHOH JuTeparypoit 8
Omneperxaromias camocTosiTeNbHast pabora (M3yueHHe HOBOTO Mare-

puaza 10 ero U3JI0KeHUs Ha 3aHATUSIX) 8
CaMoCTOsTENIBHOE U3YUEHHE Pa3/A€I0B TUCIUILINHEI 8
Brimonnenne JoMantHuX 3a1aHui, JOMAITHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka k J1abopaTopHbIM padoTaM, K MPaKTHUYECKHUM M CEMHU-

HapCKUM 3aHATHIM 20
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJNIOKBUYMaM 0
Brinonnenne pacueTHo-Tpaduueckux padoT 0
BeInosnHeHne KypcoBoro mpoeKkTa Uil KypcoBoil paboTsl 0
ITouck, u3ydyeHue U npe3eHTanust HHOpMaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaJIM3 HAy4HBIX IMyOIMKaIUil 110 3aJaHHOI Teme 0
PaboTa Haj MEXIUCIUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJHEHUE PACYETOB, COCTaB-

JICHHUE CXEeM U MOJIeJIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3aueTy, UG PepeHINPOBAHHOMY 3aUETY, FIK3AMEHY 10
HUTOI'O CPC 54




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo

IK3. B
ouno.1.

OcHoBHas auTeparypa

1 WHuTennexTyanbHbIN aHAJIN3 JAHHBIX B paclpelesieHHbIX cuctemax [Tekcr] : 9
[Monorpadwus] / [M. C. Kynpusinos, 1. U. Xomon, 3. A. Kapmues, 1. A. Tomy-
6es], 2012. -108, [1] c.

JlomonuuTenpHas ureparypa
1 MeTtoast 1 Mozienu aHanu3a n1aHHbIX : OLAP u Data Mining [ TekcT] : yue0. ro- 67
cobue mo crermaabHOoCTH 071900 MHGOPM. CHCTEMBI M TEXHOJIOTHH HarpaB-

nennst 654700 "Uudopm. cucremsr” / A. A. bapcersin, M.C. Kynpusinos, B.B.
Cremnanenko, .M. Xomon, 2004. -336 c.

5.2 TlepedeHb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH « MH-

TECPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJITMHBI

Ne n/m DJIeKTPOHHBIN aapec

1 Brenenne 8 OLAP u MmHOrOMepHBIe 0a3bl JaHHBIX -http://www.olap.ru/basic/alpero2i.asp

5.3 Anpec caiiTa Kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=2792


http://www.olap.ru/basic/alpero2i.asp
https://vec.etu.ru/moodle/course/view.php?id=2792

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

JIist TUCTMTUTMHBI « AHATTUTHYECKUE HH(OPMAIMOHHBIE CUCTEMBD) (DOpMOIL Ipo-
MEXKYTOUHOM arrecTanuu siBjsiercss aud@. 3adet. OreHMBaHUE KaueCTBa OCBOCHUS

AUCHUIIITUHBI ITPOU3BOJANUTCS C UCITOJIb30BAHUCM peﬁTHHFOBOﬁ CHUCTCMBI.

JAuddepenuupoBaHHbIi 3a4eT

Ouenka Koan4yecTtBO Onucanue
0aJ10B
HeynosneTrBoputensHo 0-51 TEOPETUYECKOE COIEP)KAHUE Kypca HE OCBOE-

HO, HEOOXOAMMBbIE MPAKTUYECKU HABBIKH U yMe-
HUS He C(POPMHUPOBAHBI, BHINOJI-HEHHBIE Y4eO-
HBIE 33/IaHUs CONEepKaT TpyOble OMMOKHU, T0-
MOJI-HUTEJIbHAsT CaMOCTOsITENIbHAs paboTa Hal
KypCOM HE NPUBEAET K CYLIECTBEHHOMY IOBBI-
IIEHUIO KaueCTBa BBINOJHEHUS Yy4eO-HbIX 3a/1a-
HUHN

VYII0BIETBOPUTEIBHO 52 -67 TEOPETHUYECKOE COAEPIKAHNE Kypca OCBOCHO Ya-
CTHUYHO, HO IPOOEbl HE HOCST CYLIECTBEHHO-
ro XapakTepa, He0OX0IMMbIE MPaKTHUECKHE Ha-
BBIKM ¥ YMEHHsI pabOThl C OCBOCHHBIM MaTepH-
aJIoM B OCHOBHOM C(OPMHUPOBaHbI, OONBIINH-
CTBO IPEAYyCMOTPEHHBIX IPOrpaMMOii 00yUueHus
y‘-IGGHbIX SaﬂaHHﬁ BBIITOJIHCHO, HCKOTOPLIC U3
BBIITOJIHCHHBIX 3aHaHHﬁ coaepxkar OIIINOKHU

Xoportio 68 — 84 TEOPETHUECKOE COJCpKAaHUE Kypca OCBOCHO
MIOJIHOCTHI0, 6€3 POoOEeIOB, HEKOTOPBIE IPAKTU-
YeCKHe HaBbIKK U YMEHUS C(POPMUPOBAHBI HEJIO-
CTaTOYHO, BCE MPEIYyCMOTPEHHBIC TIPOTPaMMON
oOy4eHus1 ydeOHbIC 3a/1aHUS BHITIOJTHEHBI, Kaue-
CTBO BBINOJIHCHHS HU OJIHOTO U3 HUX HE OIICHE-
HO MHHHMAJIbHBIM YHCJIOM 0aJlIOB, HEKOTOPBIC
BUJIBI 3TaHHI BBITIOJIHEHEI C OIIMOKaMU

OtnuyHO 85 —-100 TEOPETHUUECKOE COAEpPKAHUE Kypca OCBOEHO
MOJTHOCTHIO, 0e3 MPoOeIoB, HEOOXOAMMBIE ITPAK-
TUYECKUE HABBIKU U YMEHHS C(OPMHUPOBAHBI,
BCE MMPEyCMOTPEHHBIE TIPOTPaMMOi 00yde-HuUs
y‘IC6HI)Ie 3aJaHuA BBIIIOJIHEHBI, KAYECTBO UX BbI-
MIOJTHEHUS! OIIEHEHO KOJIMYECTBOM 0aJlIOB, OJIH3-
KHAM K MaKCUMaJIbHOMY

10



OcobGeHHoCTH 1O0MyCKA

JlonyckoMm Kk nudgHepeHIIupOBaHHOMY 3a4eTy SIBJISIETCA 3allldTa 2 MpaKTUYe-

CKHX paboT B popMme JoKIaaa/Ipe3eHTAIIH.

6.2 OueHouyHbIe MATEPHUAJIBI JJIS IPOBEACHUS TEKYIEero KOHTPOJISA U NPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

Bonpocs! k tudg.3auery

Ne i/ Onucanue
1 3aaun penlaemMble ccTeMaMu HoAaep:Kku npuHsaTus pemenuit (CIIIIP)
2 IToncucremer CIIIIP
3 OLTP -cucrtemsl
4 Headdexrunocts OLTP cuctem miis aHanmsa TaHHbBIX
5 Konnenmus xpanunumia nanaeix (X/1). JloctonncrBa u HepocTatku X1
6 Buptyansnbie X]|
7 Burtpunst gannsix (BJ1)
8 Opranumzanus X/1. Unpopmanmonssie noToku B X/
9 ETL — mpouecc. OuncTka JaHHBIX
10 MHoromepHas MoJieNb JaHHBIX
11 [Ipencrasnenne TaHHBIX B BUJI€ MHOTOMEPHOTO KyOa

12 Onepanuy ¢ MHOTOMEPHBIM KyOOM
13 Apxurektypa cucreM OLAP cucrem.
14 Mpuoromepunsiit OLAP (MOLAP).

15 Pensimuonnsiii OLAP (ROLAP).

16 CpencTBa OnepaTuBHOTO aHAIU3a IaHHBIX.
17 Cucrema Mondrian ot Pentaho

18 Cucrema Palo ot Jedox

19 Cuctema Apache Kylin

20 Cuctema Apache Druid

21 Cuctema OLAP ClickHouse

22 Cucrema Superset

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEHHBIX MaTEPHAIOB ISl TPOBEPKH CHOP-
MHUPOBAHHOCTH KOMIMETEHIIMHU (MHAMKATOpa KOMIIETCHIIMN) pa3MeIleH B 3aKPBITOU

YacCTH I10 aJIpecy, YKa3aHHOMY B II. 5.3

11



6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

8 MHoroMepHbIi aHaIu3 JaHHBIX

9

10 Hoxnanx / Ilpesenra-
us

12 OLAP -cucremMsl

13

14

15

16 [IpakTuyeckas pabora

6.4 Meroanka TeKylero KOHTpoJIs

Tekymuii KOHTPOJIb OCYIIECTBIISIETCS MO KAYECTBY CIIETaHHBIX JOKJIAIOB U aK-
TUBHOCTH pa0OThI Ha JIEKIMIX U MPAKTUUECKUX 3aHITHUSIX.

OrueHka Mo gucuuIuimae GopMupyercs us:

—OILIEHKY 32 TEOPETUYECKYIO 4acTh (MakcumyM 10 0asoB);

—OIIEHKY 32 MPAKTHYECKYIO 4acTh (MUHUMYM 6, MakcuMyM 10 6aioB).

OneHka 3a TeOPETUYECKYIO YacTh MOXKET OBITh MOJIy4YEHA:

-3a OTBETHI HAa BOMPOCHI Ha JICKIUSX;

-3a JI0KJIaJl (MAKCUMYM 5 0asioB);

-3a MPAKTHYECKYI0 paboTy (MakcuMyM 5 Oaiiia 3a BOIpoc).

OHCHKa 3a HIPAKTUYCCKYIO YaCTb MOKCT OBITH I10JIy4CHa 3a DOKJIaAbl K BBIIIOJI-

HeHwue 3a1annii (Makcumym 10 6anoB).
HToroBast o1ieHKa BEIYUCIISETCS CISIYIONTUM 00pa3oM:
— 5, ecniu HabpaHo 6anmoB > 17,
—4, ecnu 14 < nabpano 6amioB < 17;

— 3, ecim 10 < mabpano 6amnos < 14;

12



7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmdaecTBo  mocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO npernoaBare’s,
KOMIIBIOTEp WJIH  HOYT-
OyK, IpOEKTOp, 3KpaH,
MapKepHasi I0CKa.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE

[IpakTyeckue 3aHs-
THA

Aynuropus

KonmuecTtBo 1mocamgodHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO npernoaBare’s,
KOMIIBIOTEp WJIH  HOYT-
Oyk, TPOEKTOp, DKpaH,
MapKepHasi JI0CKa.

1) Windows XP
U BBILIE;

2) Microsoft
Office 2007 wu
BBIIIIE

CamocrosiTenbHas pa-
6ora

Ilomemenue miaga ca-
MOCTOSATENFHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOJKJIFOUeHUs K cetn «MH-
TEpHET» U obecrneueHueM
JocTyna B DJIEKTPOH-
HYIO UHGOPMAIIOHHO-
o0Opa3oBarenbHyl0  Ccpeay
VHUBEPCUTETA.

1) Windows XP
1 BEHIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE

13




8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

N3menenue

Jdara u HOMep MPOTOKOJIA
3acenanusa YMK

ABTOp

HavyaabHuk
OMOJIA

23.12.2021

BHecensl
H3MEHe-

HHUS B
KOMIICTEHT-
HOCTHYIO
MOJCIb
o0OpazoBa-
TEIbHOH
porpam-
MBI, Ha
OCHOBaHHH
nmucbMa Mu-
HOOpHAyKH
Poccun ot
21.12.2021
Ne MH-
5/22720

23.12.2021 r., mpoTokoJ 3a-
cemanusg YMK Ne 9

I.T.H., TpO-

dbeccop,
.. Xonox

18.05.2023

[Iporpamma
aKTyajbHa,
U3MEHe-

HUS HE
TpeOyroTCsL.

18.05.2023 r., mpoTokoJ 3a-
cemanusg YMK Ne 4

IO.T.H., Tpo-

deccop,
.. Xonox
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