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ITpu pa3paboTke paboueii mporpaMMbl Y4eOHOW JUCLUTIIIMHBI B OCHOBY TIOIO’KEHBI:

7. ®I'OC BO mno HampaBieHuto noArotoBku 21.04.02 3emsieyCTpoliCTBO U KaJaCTPbl, YTBEePXKJEeHHbIN
MunwncrepcTBoM 06pa3oBanus U Hayku P® 11 aBrycra 2020 r., mprika3 Ne 945.

2) YueOHbI 1/71aH OCHOBHOW 00pa3oBaTe/ibHOM MPOrpaMMbl 3eMJIer0/Ib30BaHye: OpraHn3alius, OLlleHKa U
yrpaeyieHre o00peH YuenbiM coBeToM PT'BEOY BO I'AY CeBepHoro 3aypaibs ot 27 despans 2025 T.
ITpotokom Ne 9.

Pabouasi mporpamma yueOHOM JUCLMIUIMHBI (MOZY/s) ofoOpeHa Ha 3acefilaHiy KadeApbl MaTeMaTUKA U
uHpopmaTrku ot 27 despasst 2025 r. TIpoTokon Ne 7.

4

Pabouast mporpamma yueOHOH JUCIUTIIMHBI (MO/YJ/Is) 0/00peHa MEeTOAMYEeCKON KOMUCCHEH HHCTUTYTa
ot 27 derpass 2025 r. ITpoTokos Ne 6. %

H.H. ManbuykoBa

WN.o. 3aBepayroiiero kadeapoii

[Ipencenatens MeToaMUYeCKOW KOMUCCUWA UHCTUTYTa C.M. Karoruna

Pa3pa6oTuuk:

Epémuna [1.B., K.C.-X.H., JOL|eHT Kadepbl MaTeMaTUKX U NH(HOPMaTUKU

JTMpeKTOp HHCTHTYTa: s M.A. KoHonvH




1. IlepeueHb MUIAHUPYEMBIX Pe3y/ILTATOB 00yUeHHUsI MO AUCLIUIINHE, COOTHECEHHBIX C
IVIAHUPYeMbIMH pe3y/ibTaTaMHi 0CBOeHHs 00pa3oBaTe/IbHOM MPOrpaMMbI

Koo [TepeueHb nyIaHUPYEMBIX

NBavkaTop AOCTHXKeHUs
Komne- | Pe3yibTaTbl OCBOEHUS pe3yJ/IbTaTOB 00yUueHUs 10
KOMITeTeHIUH
meHyuu JUACIATIIHE

3HAmMb:

- TeOpeTUUeCKUe OCHOBBI U
MeTO/IbI PellieHUs 3a/jau
aHa/v3a JJaHHbIX; UMETh
npeZicTaBieHre 00 OCHOBHBIX
TeHZIeHLIVSX Pa3BUTHS TEOPUH

Criocoben W13 y.1 - OcBanBaet Y NIPaKTUKHU JIaHHBIX U

MeToJax paboThI C HUMU;
OCYILECTBJIATH TeOPeTUUYEeCKHE OCHOBBI U A%X p ’

% Memb:
KPUTUUECKUN aHa/IU3 Y .
IPOBIEMHEX MeTO/bl aHa/In3a JaHHBIX, _ pelliaTh TUIOBbIE 33/1aut B

. TIpUMeHsIeMbIX MPH PellleHnH
CHTyaLuii Ha OCHOBe p pu p 006/1acTH aHa/nu3a J1aHHbIX,

CHUCTeMHOro noaxoga, | PAK/IAAHBIX 3a/1a4 B TPUMEHATD
BbIpabaThIBaTh obacTu ipodeccroHaTbHON | COOTBETCTBYIOLIME METOAbI

CTpaTervio JAeMCTBUM | JeaTe/IbHOCTH Y 3HaHUs B _
nipocdeccroHaNTbHOM

JiesiTeNTbHOCTH;
e1ademn:

- METOJMKOM aHa/13a
JAHHBIX JIJIS1 PeIIeHUsT
THUIOBBIX 3a/la4 B 00/1acTH
nipoceccroHaNTbHOM
JesiTeJIbHOCTH.

YK-1

2. MeCTo AUCIHUIUIHHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbI

JaHHast gucLUIUIMHA OTHOCUTCA K DT/]. dakyabmamuebl.

515t m3yuyeHus AVCHUATUIMHBI HEOOXOAMMBI 3HaHUS B 00/1aCTH: MaTeMaTHKH, THPOPMaTUKA
Y IU(PPOBBIX TEXHOJIOTUH.

BgedeHue @ aHanu3 OAHHbIX SIBSETCS Mpe/IecTBYIOMIeN JUCLIMIIIMHON /JIsi BBITYCKHOU
KBa/TM(PUKALIMOHHOM pabOoTHI.

JucipnrHa u3ydaeTcs Ha 2 Kypce B 3 ceMecTpe T10 3a0YHOU (hopme 00ydeHwus..




3. O0beM JUCHUIVIMHBI U BUABI Yue0Ho# padoThl

OO0111as1 TPYA0EMKOCTh JUCLUTUIMHBI cocTaBsieT 108 uacoB (3 3a4eTHBIX eZIMHULIbI).

Buz yueGHOM paboThbI

dopma 00yueHHust

3a04yHasi
AyauTtopHsble 3aHATHSA (BCero) 12
B mom uyucne: -
JIeKIIMOHHOT'O THIa 6
CeMHMHApPCKOTO TUIIA 6

CamocTosATe/IbHasi pabora (Bcero) 96

B mom uucne:

[TpopaboTka MaTepuana JeKI[|H,

MOJATrOTOBKA K 3aHATUAM 72
CaMocTosiTelTbHOe U3yUeHHe TeM

KypcoBotii poekT (paboTa) -
PacuetHo-rpaduueckrie paboThbl -
KoHTposibHast paboTta 24
Pedepar -
VHauBuyanbHble 3aaHUs -
Bu/1 npOMeXXyTOUHOM aTTecTalluu: 3aueT
OO01as TPyAOEMKOCTh:

4yacoB 108
3aUeTHBIX eHMUI] 3

4. CopepxaHue JMCLUILIMHBI
4.1. Copep>xaHue pa3feioB JUCHMIIIMHBI

Ne Haunmenosanue Cogep>xaHue paszesa
/0 | pasjena JUCLUIIVHBI
OcHOBBI aHa/M3a Posmb  aHanu3a [JaHHBIX B COBpeMeHHOM Mwupe. HayuHble
1. | paHHBIX uccnenosanvs. [Iporpammuoe obecrieuenue. [ToctpoeHue crucTemMbl
aHa/M3a JJaHHbIX.
Bu/ipl JaHHBIX, [aHHble, MOAXObI W OMpeJe/ieHus], KU3HEeHHBbIM LUK/ JaHHBIX.
9 K/1accupurKauys [ToHsiTMe MeTaZlaHHBIX, >KU3HEHHbIN LUK/ MeTaZlaHHbIX. bosblive
" | METOZOB aHa/M3a JlaHHbIe, CHUCTeMbl yripaBjieHUs bosbiiumu JaHHbIMA. OCHOBHbIE
JIAHHBIX 3a/lauM Y KJacCU(UKaLMsi METOJ0B aHaIu3a aHHbIX.
Google Tabmuip ITepBuuHast 06paboTKa JaHHbIX. CBOZIHbIE TaOMIIBI U AHarPaMMBbI.
3 | AT aHanusa dopmyJibl A/ aHa/ir3a JaHHbIX (TOTOBble (POPMYJ/IbI CTAaTUCTUKU;
JlAHHBIX TeKCTOBble coHble (opmynsl Lookup, Vlookup; dopmyiibl
ycnoBus IF, ccbinku u maccuBsl (BITP, I'TIP). Makpochi.
AHanu3 JaHHBIX B [TapameTpuueckas u HerlapameTpUuecKas CTaTUCTHKA.
4. nporpamme AtteStat | JHUCIEPCHOHHBIN, PerpeCCHOHHBIN, KOPPe/IALMOHHBIN, (PaKTOPHBIH,
excel K/IaCTePHBIN ¥ MHPOPMAaLMOHHBIN aHa/H3.
WnTteniektyanbHblll | IHTepdelic ¥ KOMITIOHeHThl 00paboTKu pgaHHBIX B Low-code
aHa/u3 JaHHBIX B rmnat¢popme Loginom. 3Ortambl MHTE/NIEKTyaJbHOTO — aHaaM3a
aHa/IUTUYEeCKOU JlAaHHBIX. Tpancdopmalsi  [aHHBIX, BU3yaM3aLus u
5. | niardopme aHa/IMTUYeCcKast OTYeTHOCTh. [IporHo3upoBaHre BpeMeHHbIX PsifiOB.
Loginom Wcrionb3oBaHWe TeXHOJOTHM HEWMPOHHBIX ceTed [1s  3afiau
Community Edition | mporHo3vpoBaHus. MeToAbl K/IaCTEPHOTO aHaau3a U TIOMCKa

acconuMaTtuBHbBIX NpaBuil B Loginom pexxume Data Mining.




4.2. Pa3ae/ibl AUCHUIUTMHBI X BUABI 3aHATHA

3a0uHast hopma 00yueHus

Ne HaumenoBanue pa3sgesna JlekuonHoro | CemuHapCKoOr CP Bcero,
n/n JVCLIATITMHBI THIA 0 4yacoB
THUIA
1 2 3 4 5 6
1. | OcHOBBI aHa/IM3a JAHHBIX. 2 - 20 22
2. | Buapl [JaHHBIX, KacCUpUKaLIUs - - 20 20
MeTOZIOB aHa/K3a JIaHHBbIX.
3. | Google Tabmuipl A1 aHa/M3a - 2 20 22
JJAHHBIX.
4. | AHaM3 [aHHBIX B IIporpamme - 2 20 22
AtteStat excel.
5. | IHTenneKkTyaqbHbIN aHaIU3 2 - 20 22
JJaHHBIX B aHAJIMTUYECKON
nnaTdopme Loginom Community
Edition
Urtoro: 4 4 100 108

4.3. 3aHATHUA CeMHUHAPCKOIro THIIA

Ne TpynoeMKoOCTb
n/n Ne pasjiena Tema py'q(qac)
JVCLIATI/TUHBI Epp—
1 2 3 4
1. 3 Google Tabmuiipl. @opMyJIBI /1S aHaIM3a 2
JaHHbIX. CBO/THBIE TaOJ/IUIIBI U THArPAMMBI.
2. 4 AtteStat. PerpecCMOHHBIN U KOPpesIHOHHBIN 2
aHasIu3.
3. 5 Loginom Community. ba3oBble HaBbIKU 2
paboTbl. OurcTKa U npegodpaboTKa JaHHBIX.
Wroro: 6

4.4. IlpumepHas TeMaTHKa KypPCOBBIX P0eKTOB (pabot) - He npedycmompero OIIOIT

5. OpraHu3anusa CaMmoCTOSTe/IbHON PadoThI 00yJaloMXCs MO AUCIUTUITHHE

5.1. Tunbl camocTOATE/IHLHOM Pabd0ThI M eé KOHTPO/Ib

Tun camocTosTe/TbHOM PadoThI dopma obyueHust Texkyimni KOHTPOJIb
3a04Has
[TpopaboTka MaTepuana JeKIHH,
MO/JITOTOBKA K 3aHATUSIM 72 TecTrupoBaHue
CamocrosiTeqibHOe U3yueHre TeM
KonTtposnrHast pabora 24 3aiyra KOHTPOJIbHOM
paboThl

BCero 4acos: 96




5.2. YueOHO-MeTOAHUECKHE MaTepHasIbl /ISl CAMOCTOSITe/TbHOM padoThI:

1. BBeseHve B aHanu3 [JaHHBIX [DJIEKTPOHHBIM pecypc]: Metoauueckue ykasaHusl K
BBITTOJITHEHUIO CAMOCTOSITe/TbHOM PabOThI /1711 HAalpaB/IeHWH MOATOTOBKH, peann3yemMbix B [AY
CeBepHoro 3aypanbsi / ABtop-cocT. I.B. Epémuna. - Tiomenb: ['AY CeBepHoro 3aypasbs,
2023.-12c.

2. BBegenwe B aHanM3 JaHHbIX [ONeKTPOHHBIM pecypc]: MeTroanueckye ykasaHUs K
BBITTOJITHEHUIO KOHTPOJILHOW pabOThl /11 HamnpaB/eHWH IOATOTOBKH, peanu3yeMbix B ['AY
CeBepHoro 3aypanbsi / ABtop-cocT. I.B. Epémuna. - Tiomenb: ['AY CeBepHoro 3aypasbs,
2023.-12c.

3. [IllxapeBa, I'. B. AHanu3 faHHBIX: yueOHO-MeToAuueckoe nocobue / I'. B. IlIHapeRa, XK.
I'. IToHomapeBa. - CuM¢eponosb: YHUBEpPCUTET 5KOHOMMKM W yrpasienus, 2019. - 129 c. -
Tekct: 3nekTpoHHbIA // [udporoii obpazoBarensHbii pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum foctyma: /7151 aBTOpU3HMp. NI0/b30BaTeNeu.

4. @emuH, ®. O. AHamu3 gaHHbiX. Yacth 1. TToAroToBKa [JaHHBIX K aHanu3y: yueOHOe
nocobue / @. O. ®equn, . ®. PequnH. - MockBa: MOCKOBCKUI TOPOZCKOHW TeAaroruuecKuit
yHuBepcuteT, 2012. - 204 c. - ISBN 2227-8397. - TekcT: 3/1€KTPOHHbIA // DJIeKTPOHHO-
6ubmoTeunas cucrema IPR BOOKS: [caiiT]. - URL: https://www.iprbookshop.ru/26444.html -
Pexxum focTyna: A/ aBTOpU3UP. OIb30BaTe e.

5.3. Tembl, BBIHOCMMBIE Ha CAMOCTOATE/IbHOE U3yYeHHe:

Pazgen 1. OcHOBBI aHa/M3a JaHHBIX.

1. TexHosioruu aHaavsa JaHHbIX.
1.1. AHanuTUUecKuil 1 HPOPMAL[MOHHBIN MOAXO0/AbI K MO/Ie/TUPOBaHUIO.
1.2. Knaccel 3agau, peiiaembie MmetoZamu Data Mining.

Pa3gen 5. VHTennekTyanbHbId aHaiv3 JAaHHbIX B aHaIUTUUYecKoW nmnardopme Loginom
Community Edition.
1. Tlownck accoLMaTUBHBIX TIPaBUJL.

1.1. BBegeHvie B ap(pMHUTHBHBIN aHaIU3.

1.2. MeTo1Ka MOKCKa aCCOLMaTUBHBIX ITPaBUJI.



6. DoHJ OLEHOYHBIX CPEACTB /A TNPOBeAeHHs TMPOMEXYTOUHOW aTTeCTal{uu
00y4JaroIuXCs M0 JUCHUIUTHHE

6.1 IlepeueHb KOMIIETEHI[UIl M OLIEHOYHbIE CpeJCTBA HHJUKATOpa /[OCTH)XeHHUS

KOMIIeTeHI[HI
Koo ITepeuens nyaHUpyeMBbIX HavmMeHoBaHue
NBaukaTop fOoCTHKeHUs
Komne- pe3y/bTaToB 0OyUeHus 1o OLIeHOYHOTI'O Cpe/iCTBa
KOMITeTeHLIU1
meHyuu JVCLIATIJTUHE
3Hamb:
- TEOPETUYECKKE OCHOBBI U
MeTO/bl pelleHUs 3a/a4u
aHa/M3a JIaHHbBIX; UMETh
nipe/icTaB/ieHre 06 OCHOBHBIX
TeHAEeHLUAX DA3BUTUA TeOPUH
I/IHS VKA - OCBaI/IBHET " MPAaKTHUKU JdaHHBIX U
MeTofiax paboThl C HUMH;
TeopeTUUeCKre OCHOBBI U
ymemb:
METO/BI aHa/ih3a JaHHBIX, - pelaTh THIIOBLIE 3a/laul B
NPUMEHSIEMbIX TIPU PEIIEeHNUH | o6 1aCcTH aHa/IM3a JAHHBIX, Tect
YK-1

TMPUK/IaIHBIX 3a7lau B
obnactu ripoeccroHaIbHOM
JlesiTeTbHOCTH

MPpUMEHSATDH
COOTBETCTBYIOLIME METObI
U 3HAHUNA B

nipoceccroHaTbHOU
JiesiTeNTbHOCTH;

e1ademn:

- METOJVKOM aHa/M3a
JAHHBIX [JIs1 pelleHust
TUIOBBIX 3a7lau B 06/1acTh
nipoceccroHaTbHOU
JesiTe/TIbHOCTH.

6.2. IIIkanbl OLeHHBAHUA

IMIkana OLl€EHHUBdHUA TeCTUPDOBAHHUA HA 3d4e€Te

% BBINO/JIHeHUA 3a/JaHUA Pe3synbrat
50-100 3auTeHo
MeHee 50 He 3aUTeHO

6.4. TunoBbie KOHTPOJIbHBIE 3a/IaHHSI WJIX MHbI€ MaTepua/ibl:
YKasaHsbl B TIPAJIOKeHUH 1.

8. IlepeueHb OCHOBHOI M JIOMO/THUTE/JBLHOM y4deOHOI JIMTepaTypbl, He00X0AMMOM

JUIS1 OCBOEHUA NUCLMII/INHBI
a) OCHOBHas JiuTepaTypa

1. Denbix, A. H. CoBpeMeHHble MeTOZbI NPUK/IaJHON MH(OPMATUKY B 3a/jauax aHaav3a JaHHBIX:
yueOHOe Tocobue 1o Kypcy «MeToAbl UHTe/IeKTyalbHOTo aHanmu3a fJaHHbix» / A. H. Henbix, A. A.
Henbrx, 3. M. KotoB. - Pocrop-Ha-/{oHy, Taranpor: W3gatenscTtBo HOKHOTO (hemepasbHOrO
yuuBepcutetra, 2021. - 130 c. - ISBN 978-5-9275-3783-9. - Tekct: a3mekTpoHHbN // Lludporoii
obpa3oBatenbHelii pecypc IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/117165.html -
Pe>xuM focTyma: fij1g aBTOPU3UP. N0/Ib30BaTe e,

2. Kortukos, I1. E. AHanu3 JaHHBIX: yuebHO-MeToauueckoe mocobue / T1. E. Kotukos. - CaHKT-
[TetepOypr: CIIGITIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - Tekct: 3/1eKTpOHHbIH // JlaHb:




3/1eKTPOHHO-01b/moTeuHast cucteMa. - URL: https://e.lanbook.com/book/174498 - Pexxum moctyma: ajist
aBTOPM3. TI0/Tb30BaTeIei.
0) Aoro/iHUTe/bHAs TUTepaTypa

3. IlTHapeBa, I B. AHamm3 faHHBIX: yueOHO-MeTopudeckoe mocobue / I'. B. IlTHapeBa, XK. T.
[TonomapeBa. - Cumdepornosb: YHUBEDPCUTET 3KOHOMUKU U yripaBiaeHus, 2019. - 129 c. - Tekcrt:
3/1eKTpOHHBIM //  1ludpoBoit obpasoBaresnbHbili  pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum pocTtymna: /151 aBTOPU3UP. M0JIb30BaTeeH.

4. ®emun, ®@. O. AHamm3 AaHabX. YacTs 1. [ToroTOBKA AaHHBIX K aHaMM3y: yuebHoe ocobue / .
O. ®egun, ©. ®. euH. - MockBa: MOCKOBCKHI FOPOJCKOM Mefjarornyeckuii yauBepcutet, 2012. - 204
c. - ISBN 2227-8397. - TeKkcT: 3/eKTPOHHBIN // DneKTpoHHO-OubmmoreuHass cucrema IPR BOOKS:
[caiit]. - URL: https://www.iprbookshop.ru/26444.html - Pexum pgocryma: jsisi aBTOpHU3MP.
T0JIb30BaTesel.

5. ®eaun, ®. O. AHanu3 faHHbIX. YacTs 2. MHCcTpyMeHThI Data Mining: yue6Hoe mocobue / @. O.
®enun, ©. O. equn. - MockBa: MOCKOBCKUI TOPO/ICKO# Tiejlaroruueckuii yHuBepcuret, 2012. - 308 c.
- ISBN 2227-8397. - TeKCT: 3/1eKTPOHHBIH // DneKTpoHHO-0MbO/moTeuHas cuctema IPR BOOKS: [cair]. -
URL: https://www.iprbookshop.ru/26445.html - Pexxum pocTtyma: A/s1 aBTOPU3UP. TOB30BaTe ei.

9. IlepeueHb pecypcoB HH(OPMaLMOHHO-Te/IEKOMMYHUKAI[HUOHHOU CeTH
"WnTepHer"

http://www.intuit.ru/ - HaljoHanbHbIM OTKPBITHIN yHUBepCUTET «IHTYUT».
http://www.planetaexcel.ru — cai'T o Bo3mokHocTsix Excel.
http://office.microsoft.com/ru-ru - caiit pupmsl Microsoft.

10. MeTouuecKre yKa3aHusl JJisi 00y4alomuxcs M0 0CBOEHUI0 AN CI{UTTHHBI

1. BBeseHve B aHanM3 [JaHHbIX [O/eKTPOHHBIM pecypc]: Meroanueckre ykasaHUs K
NpakTHYeCKUM paboTaM [ijisi HamnpaB/eHW TOATrOTOBKU, peanu3yeMmbix B ['AY CeBepHOro
3aypasbs / ABrop-cocT. [1.B. Epémuna. — Tromens: ['AY CesepHoro 3aypaibs, 2023. - 60 c.

11. ITepeuenb nH(GOPMALMOHHBIX TeXHOIOTHI

Microsoft Windows 8 Professional;
Microsoft Office Standard 2010;
Hapctpoiika MS Excel AtteStat;

Cepeuchkl Google Suite for Education;
Loginom Community Edition CE 6.5.4;
CucTema 3/1eKTpoHHOT0 00yueHust Moodle.

Uk W=

11. MaTepua/bHO-TEXHHYECKOe ofecrneyeHre AUCHUIUTUHBI

[l ipoBesieHysl IPAKTUUECKUX 3aHATUM 10 AUCLIUILIMHE «BBeseHye B aHanv3 [JaHHBIX»
VICTIOJIb3YeTCsl KOMITbIOTePHbIN KiiacC (14-15 KOMIIbIOTEPOB) C yCTaHOBJIEHHBIM MPOrPaMMHBIM
obecrieueHreM.

JIeKIIMOHHBIE 3aHATHS MPOBOAATCS B yueOHbIX ayautopusax ®T'BOY BO I'AY CeBepHoro
3aypasibsi C My/IbTUMeIUHHBIM 000pyZOBaHHeM (TIPOEKTOP W/WIM MHTePAKTUBHAS 10CKA).

[nsi  BBITIONIHEHUST CAMOCTOSITE/IbHON paboThl  oOyuaroujpecss MOTYT T0Jb30BaThCs
ynTanbHbIMU 3anamMu 6ubmoreku PI'BOY BO T'AY CemepHoro 3aypanbs, B TOM YHCTIe
OCHaIEHHBIMU KOMIbIOTEPAMH C JIOKa/IbHOW CEThI0 U BBIXOJOM B UHTEPHET.

12. OcobeHHOCTH 0CBOEHHS AUCLHUILIMHBI /1A UHBAJ/IMAO0B H JIMI] C OrPaHUYE€HHbBIMHA
BO3MOXHOCTHAMHU 3/10PpOBbA

OOyuenre o0OyuarOIuXcsi C OrpPaHWYEHHBIMH BO3MOJKHOCTSIMH  3[]OPOBbSI  TIpH
HeoOXOIMMOCTH  OCYIL|eCTB/ISIETCS HAa OCHOBE a/jaTUPOBAaHHOM paboueil MporpamMel  C


https://www.iprbookshop.ru/26444.html
https://e.lanbook.com/book/174498

WCII0/Ib30BaHMEM  CIeIMalbHBIX MeTOJ0B O0yueHWs U [JU/IaKTHUeCKMX MaTepuasioB,
COCTaB/IEHHBIX C Y4yeToM ocobeHHOCTel TCUX0(U3UUYECKOro pa3BUTHS, WHIUBUYaTbHBIX
BO3MOYKHOCTEM U COCTOSTHUS 3/I0POBBS TAKUX 00ydJaroluxcs (00ydarorerocs).

B nenax ocBoeHusi yueOHOW TMporpamMmbl JWCLUIUVIMHBI MHBAIWAaMU M JIMLAMHA C
OrpaHWYeHHBIMHA BO3MO>KHOCTSIMU 37J0POBbsI 00€eCIieurBaeTcs:

* /19 UHB&JWMJOB M /ML C OTPaHUYEHHbIMU BO3MO)KHOCTSIMH 3/10pPOBbsI I10 3PEHMIO:
pa3MelrieHre B AOCTYMHBIX AJisi 00yYaroUXcsl, SIB/ISIOIUXCS CIeMbIMU WM CIab0BUASAIIMMH,
MecTax M B afalTUPOBaHHOM ¢opme cCrpaBoYHON WHGPOPMALMKM O pachMCcaHuM YyueOHBIX
3aHATHW; IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIEero obyyaroremycs HEoOX0MMYH0

TOMOLLb; BBIYCK abTePHATUBHBIX (POPMATOB MeTOIYeCKUX MaTepHasoB
(xpymHbIM WpUdT WM ayArodaiisibl), UCIIO/Ib30BaHUe BepCUH caiita s crnaboBugsmux ObC
IPR BOOKS u crieriuanbHoro mobusisHoro npunoxenusi IPR BOOKS WV-Reader (mporpamMMel
HEeBU3ya/lbHOTO [JOCTyNa K WH(OpMalyy, mpeAHa3sHAaueHHOW My MOOW/IBHBIX YCTPOWCTB,
paboTtaromux Ha oreparioHHoM cucteme Android u iOS, koropas He TpebyeT crelMa/ibHO
0o0y4yeHHOTO accucTeHTa, T.K. JoAd ¢ OB3 1o 3peHno paboTalOT CO CBOMM yCTPOMCTBOM
TIPUBBLIUHBIM CTTOCOOOM, MCTIO/b3Ysl CrielidasbHble ITaTHbIe TIPOTPaMMBI /ISl He3psIUMX JItofei, C
koTopbiMi [PR BOOKS WV-Reader umeet nosiHyt0 COBMeCTUMOCTb);

* [/ WHBAIMJOB U JIML C OrPaHWYEHHbIMM BO3MOKHOCTSIMU 3/I0POBbSI IO CHIYXY:
Ha/ljieXkallliMu 3ByKOBBIMU CpeJiICTBaMU BOCIIPOM3BeJileHre MH(OpMaLiy;

* [/ WHB&IMJOB U JIML C OrPaHUUYEHHBIMA BO3MOXXHOCTSIMU 3[J0POBbSl, MMEIOIIUX
HapyIIeHUs] OTOPHO-/IBUTATe/IbHOTO anrapara: BO3MOXKHOCTb OeCTpersiTCTBEHHOTO [JOCTYyTa
oOyuaroluxcsi B yueOHble TIOMellleHusl, TyaleTHble KOMHAThI U Jpyrye ToMeltieHus: Kadepsl, a
TaKKe MpeObIBaHMe B YKa3aHHbIX  [MOMeEIeHUsIX.

O6pa3oBaHre 00yuarIIMXCs C OrpaHUUeHHBIMU BO3MOXKHOCTSIMU 3/]J0POBbSI MOXKET ObITh
OpraHM30BaHO KaK COBMECTHO C APYTMMH OOYYarOIIMMMUCS, TaK ¥ B OT/eNbHBIX TPYIax WA B
OTJe/IbHBIX OpraHu3aLUsiX.
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MUHHCTEPCTBO HaYKH U BbICIIET0 0b6pa3oBaHus PO
®I'bOY BO lN'ocynapcTBeHHbIM arpapHbiid yHUBepcuTeT CeBepHOro 3aypasbsi
VH)KeHepHO-TeXHOIOTUYeCKUM UHCTUTYT
Kadegpa MmaTeMaTuky 1 MTHPOPMaTUKU

®OH/I OLHEHOYHLIX CPEJCTB

1o yueOHOM JucuriiHe « BBe/ieHe B aHa/N3 JaHHBIX»
Ans  HampaeieHuss noArotoBku 21.04.02  3emsieyCTpOMCTBO M KaJacCTpbl

MarvcTepcKasi IporpaMMa 3em/1eno/1b308aHue: 0p2aHu3ayusl, OYyeHKa u ynpasneHue

YpoBeHb BhICIIIero 0O0pa3oBaHUs — MarucTparypa

dopma 00yueHUs: 3a0UHast

Pa3paboTumk:

Epémuna [1.B., K.C.-X.H., AOLIEHT Ka(eApbl MaTeMaTUKX U MH(OOPMaTUKA

YTBepK/ieHO Ha 3ace[jaHUM Kadepbl
npoTokos Ne 7 ot 27 deBpans 2025 r.

W.o. 3aBepytoliiero Kadenpoi W H.H. ManbuykoBa

Tromens, 2025



KOHTPOJIBHBIE 3AJAHUSA 1 UHBIE MATEPUAJIbI OOEHKHA
3HAHUM, YyMeHUI, HABBIKOB U (U/IM) ONbITA AesATe/IbHOCTH, XapaKTepU3yHliiue
sTanbl (GopMHUPOBaHMSA KOMIIETEeHLIMH B MPOLiecce 0CBOEHUsA JUCIUILIMHBI

TBOPYECKHX 3a/laHNH / IPOEKTOB
BBE/IEHUE B AHAJIN3 JAHHBIX

Bomnpocsl K 3auéty

KomneTeHius Boripocsl

YK-1 OrnpefienieHre «aHaU3 JAaHHBIX».

CriocobeH OcHOBHBIe 33/jauM aHa/M3a JaHHbIX.

OCYLLECTBJISITh [TpuMepsl ipuMeHeHUs1 MeTOAOB aHaM3a JaHHbBIX.

KPUTHYECKUW aHaIu3 AITOpUTM TIOCTPOEHUSI CUCTEMbBI aHa/M3a JaHHbBIX.

TTPO0OJ/IEMHBIX [Tpumep akTyanbHOTO HarpaB/ieHus B 00/1aCTH aHa/MM3a JaHHbBIX.

CUTYyaLuil Ha OCHOBe TexHoIOrMM aHaM3a JaHHbIX.

CUCTEMHOTO0 MOJX0/a, AHanuThueckuii 1 MHOOPMAaLIMOHHBIN MOAXO0/IbI K MOJe/IMPOBAHHIO.

BbIpabaThIBaTh JTarbl UHTeJJIeKTyalbHOT'O aHa/iu3a JaHHbIX.

CTpaTeruto JencTBuii Knaccel 3agau, periaembie MeTofiamu Data Mining.

. Onpenenenve «ganHbie». 'OCTHI ¢ onpeeieHUsIMU [TaHHBIX.

. Onpenenenus uz ®3-149.

. ’Kvi3HeHHBIW LMK/ JaHHBIX.

. Jtan «CHUHTe3 AaHHBIX».

. JTan «VcroJ/ib30BaHue TaHHbIX».

. Oran «Ilybnvkauys JaHHBIX».

. Jtan « ApXvBaLUsi JaHHBIX».

. Merazannsie. 'OCThI A/ MeTaZlaHHBIX.

. ’Kvi3HeHHBIN LMK/ MeTaJaHHbBIX.

. Otan «OueHKa TpeOOBaHUI U aHA/TU3 KOHTEHTa».

. Oran «CrieuduKarys CUCTeMHBIX TpeOOBaHMI».

. Jran «CrcremMa MeTaJaHHBIX».

. Otan «CepBUC U OLIEHKa».

. OnpezienieHre «bosbllivie JaHHBIEY.

. I1sTh XapakTepuCTHUK, NPUCYLMX BOMbLINM JaHHBIM.

. BasoBble npuHLUMBI 00pabOTKM BOMBIINX JaHHBIX.

. Onpepenenne «AHaUTUKA BobIINX JaHHBIX».

. OcHOBHbIE BO3MOXXHOCTH aHaIMTUKX BONbIINX JaHHBIX.

. Knaccudukarys v mporHo3upoBaHye Kak rpyTina 3a/iau aHaIu3a
JlAaHHBIX.

29. Knacrepur3anus Kak rpyrmnra 3afau aHaau3a JaHHbIX.

30. Accouanyy, aHaau3 B3aMM03aBUCUMOCTel Kak rpymrna 3ajau

aHanu3a JaHHbIX.

31. Busyanu3anus Kak rpymnna 3a/jau aHajiv3a JaHHbIX.

32. AHaIUTUYECKUM TTOAX0/ K MO/IeJTMPOBAHMIO.

33. NHdopmMaLiMoHHbIN MOAX0/ K MO/IeTMPOBaHUIO.

34. Texnonorusa KDD.

35. Hactpoiiku focTyrma K google Tabmumiiam.

36. CBo/iHbIe TabUITBI ¥ TUATPaMMBI.

37. IlpuMeHeHre CTaTUCTUYECKUX (OPMYJI //Is1 aHA/IM3a JaHHBIX.

38. TekcToBbie cyioxxHbIe popmybl Lookup, Vlookup.

39. ®opmyisl ycinosus IF.

40. Ccoiiku 1 MaccuBsl (BIIP, I'TIP).

41. Maxkpocsl.

42. ITapameTpruecKas 1 HelrapaMeTpUuecKasi CTaTUCTHKA.

43. [InciepCHOHHBIA aHa/n3 B Attestat.
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44. dakTopHbIY aHaM3 B Attestat.

45. PerpeccroHHbIN aHamu3 B Attestat.

46. KoppensiMoHHBINM aHau3 B Attestat.

47. OripesienieHre «HeWPOHHAs CETh».

48. [IpuHIMNUANbHOE OT/IMYHe HEMPOHHBIX CeTel 0T 0OBIYHBIX
MPOTrPaMMHBIX CHUCTEM.

49. HelipoceTeBast Mo/iesib 00pabOTKH [JaHHBIX.

50. DneMeHThI, U3 KOTOPBIX COCTOUT UCKYCCTBEHHbIM HEHPOH.

51. YcnoBusi ycrneuHoro QyHKIMOHUPOBAaHWsI HePOHHOM CeTH.

52. OCHOBHbIE He[JOCTaTKA HEMPOHHBIX CeTeH.

53. 3ajiaua K/IacTepu3aliy, eé OTJIMUKMe OT K/IacCU(PUKaIru.

54. OripefienieHyie «KJjiacTep».

55. OCHOBHBI€ 3Tarbl KJIaCTEPHOT0 aHaau3a.

56. ITpouecc obyueHus 6e3 yuuress (CaMOOPraHU3alis).

57. OTnrune Tipoliecca 00yueHHs C yuuTesneM, oT o0yueHus 6e3
yUuTessl.

58. Ctpykrypa cetu KoxoHeHa.

59. TIpUHLIUIT KOHKYPEHTHOTO 00yUeHUsl, €0 OCHOBHbIE IHaTH.

60. CtpykTypa KapTbl KoxoHeHa 1 pUHLUM BbIOOpa umnc/ia siueek B Hell.

61. OueHka pe3yJ/ibTaTa KjlaCcTepU3aluu 1o packpacke KapTbl KoxoHeHa.

62. Pa3Be04HbII aHAIM3.

63. BpemeHHoOM psf.

64. MHoXeCcTBeHHasl TMHelHasi perpeccusi.

65. [IporHo3upoBaHue € UCOIb30BaHUEM MHOXKeCTBEHHOW JTMHEMHOMN
perpeccuu B tuiat¢opme Loginom CE 6.5.4.

66. AzjanTyrBHbIe MOZe/Y IIPOrHO3MPOBAHUS.

67. KoMIoHeHTBI BpeMeHHOr0 psja.

68. IIpowecc NMpOrHo3MpOBaHKs BDEMEHHOTO psijia C IMOMOLLBIO
KOMITOHEHTHOT'O aHa/lu3a.

69. MeTtopl aHa/M3a BpeMeHHBIX PsIZOB.

70. Ce3oHHBIe KoJieOaHMS.

71. TpeHp, BpeMeHHOTrO psifia.

72. Ce30HHas1 KOMIIOHEHTA BDEMEHHOI'0 psiJia.

73. Lluknnueckass KOMIIOHEHTa BDEMEHHOT0 psjia.

74. CnyuaiiHasi KOMIIOHEHTa BpEMEeHHOT 0 psijia.

75. Llenu HaxoXJAeHUs1 aCCOLMaTUBHBIX ITPaBUII.

76. O6nacTh NMPUMEHEHHUs JIePEBLER PELIeHHH.

77. LllTaTHBIN a/IrOPUTM [TOCTPOEHUS [iepeBbeB pPellleH! aHaTMTUUeCKOn
nnardopme Loginom CE 6.5.4.

78. IIpyMeHeHue /lepeBbeB pelleHui [Jisl OMUCaHKs JaHHBIX.

79. IIpuMeHeHUe lepeBbeB pellieHui AJisi KacCU(PUKaLUU.

80. TTpumepbl 06/1aYHBIX CHCTEM.

OO6yuaromHiicst J0MyCKaeTcsl K IPOMEXKYyTOUHOM aTTeCTallyy 110 AUCLIUI/IMHE TP yCI0BUU
BBITIOJTHEHUS] BCEX TMPAKTUYECKUX PadOT, 3allUThl WHUBHU/YATbHOTO 3aZlaHus, BBIMOHEHUS Ha
TI0JIOKUTE/IbHbIE OLIEHKW TeCTOB I10 JIeKLJMOHHOMY MaTepuasly UM TemaM, BbIHECEeHHbIM Ha
caMoCTosITe/TbHOEe 00yueHue.

TecToBoe 3a/jaHKe B CUCTeMe 37IeKTPOHHOT0 00ydeHusi Moodle Bkrogaet 30 BOMpOCOB, B
C/Ty4aliHOM TIOpsiZiKe BLIOpaHHBIX M3 0OaHKa BoOmpocoB. OOyuaroijemycsi TNpeJoCTaB/sieTcs 2
TIOIBITKH, 110 45 MUHYT KaxKzasl.
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BapuaHThI 3aJjaHu#i /IS KOHTPO/IbHOM PadoThI

BapuanT Ne 1
Posnb aHanM3a JaHHBIX B COBpEMEHHOM MUpe.
ba3oBbie mpuHIMIBI 06paboTKKM BOMBIIMX JaHHBIX.
Texuonorus KDD.
WuTtepdoeiic google Tabsuij.
[MporHo3vpoBaHue C WCIIO/b30BaHWEM MHOYKECTBEHHOW JIMHEMHOW perpeccud B
matdopme Loginom CE 6.5.4.
[IpakTrueckoe 3aZjaHue: HaWguTe B CeTH VIHTepHeT /[Ba caWTa, Ha KOTOPBIX
WCTIO/B3YIOTCSI CUCTEMbI TIPOTHO3UPOBaHusi. OnuIrTe, 100aBbTe CChIIKU Ha CAWThI.
Bapuant Ne2
HayuHsle nccneoBanus B cepe aHanv3a JaHHbBIX.
PacripesiesieHHbIe (aiiioBble CUCTEMBI.
Krnaccugukarysi 1 nporHo3vpoBaHye Kak rpyIina 3a7au aHaan3a JJaHHbIX.
PerpeccroHHbINM aHa/N3 JAHHBIX Cpe/ICTBaMH google Tabmuil.
[ITaTHbIA aNrOPUTM TIOCTPOEHHS JlePeBbeB pelleHWil aHaIuTHYecKol Tuiatdopme
Loginom CE 6.5.4.
[IpakTnueckoe 3ajaHve: HaWguTe B ceTU VIHTepHeT JBa calTa, Ha KOTOPBIX
WCTIONB3YIOTCSl peKOMeH/jaTe/lbHble CUCTeMbl. OnuIMTe, 00aBbTe CChIIKU Ha CalThlI.
Bapuant Ne3
[IpuMmepsl IpUMeHeHHs MeTO[0B aHa/Iu3a JaHHbIX.
KnacTepusanus Kak rpymmna 3a/jau aHauiu3a JaHHbIX.
CBo/iHble TaOJTUIIbI ¥ JUarpaMMbl CPeICTBaMU google Tabtuil.
[puHLMNManbHOe OT/IMUMe HeHPOHHBIX ceTell OT 0OBIYHBIX TPOrPaMMHBIX CHUCTEM.
Loginom. [IpuMeHeHue fiepeBbeB PellieHu Jj1s1 K/lacCUbHKaI[Uu.
[TpakTryeckoe 3ajaHue: MoJb3ysack cucteMamu SCOPUS, Web of Science, E-library
(PVHLI), BbISIBUTE HECKOJIBKUX BeAYIIUX YUeHbIX B C(pepe aHa/iIN3a JJaHHbIX.
Bapuant Ne4
ATOpUTM NOCTPOEHUSI CUCTEMBI aHa/IM3a JaHHbIX.
7K13HeHHBIH LUK/ JaHHBIX.
AHanuTUUecKri NoJXo/ K MOJ|eTMPOBaHMUIO.
Google Tabmuier: ccbiiku U MaccuBhbl (BITP, T'TIP).
Loginom. TpeHs BpeMeHHOI'0 psifa.
[TpakTHueckoe 3ajjaHue: IOJB3YSICH OJHOM M3 IepeuncieHHbIx cucteM SCOPUS,
Web of Science, E-library (PWHLI), npoaHanusupyiTe AWHAMUKY KOJHUYECTBA
ny06/IMKaLyii 3a TISITh JIeT 110 HarpassieHnto Deep Learning.
BapuaHt Ne5
Ornpegenenve «gaHHbie». ['OCToI € onipefieneHUsIMU JAaHHBIX.
3ajlaua K/acTepr3ariiy, eé oTJIMuMe OT KlacCHHUKaLUH.
NHudbopmalioHHbIN MOAX0/, K MO/JIeTMPOBaHMUIO.
KoppensiLuoHHbIi aHa/M3 JaHHBIX CpeACTBaMU google Tabsuil.
dakTopHbIY aHa/U3 B Attestat.
[TpakTrueckoe 3aZiaHue: TO/b3YsICb OAHOW M3 mepeuncieHHbIX cucteM SCOPUS,
Web of Science, E-library (PVHILI), mpoaHanusupyiTe AWHaMHUKy KOJIMUYeCTBa
ny6/MKaluii 3a MATh JIeT 10 Harnpas/eHuto Big Data.
Bapuant Neb
[Hanusle. Onpegenenus usz ®3-149.
[Tpumep akTya/sbHOTO HarpaBJieHuUs B 00/1aCTH aHa/IN3a JaHHbIX.
Knaccudukanus 3agau Data Mining.
[TpumeHeHMe MakpocoB B google Tabmurax.
Acconmaruy, aHaM3 B3aMM03aBUCUMOCTel Kak IPyTITNa 3a/ilay aHa/im3a IaHHbIX.
[IpakTHueckoe 3ajjaHue: TOJB3YSICh OJHOM M3 MepeurcreHHbIX cucteM SCOPUS,



Web of Science, E-library (PWHII), Haiizure mnsaTh myOnMKauuii ¢ HauOOJbIIeH
LIMTMPYeMOCTBIO 3a IT0C/IeJHHe [ecsTh JieT 110 Harpas/ieHuto Big Data.

Bapuant Ne7
’Kvi3HeHHbII LMK/ JaHHbIX. OCHOBHBIE STallbl.
Busyanu3aiys Kak rpymnmna 3a/au aHaausa JaHHbIX.
@DYHKI[MS1 KOHKYPEHTHOI'O CXO/CTBa.
®opmyrel ycosus IF B google Tabnmiiax.
JucniepcroHHbIM aHanu3 B Attestat.
[TpakTHueckoe 3afjaHue: IOJIB3YSICH ONHOM M3 IepeuncieHHbIx cucteM SCOPUS,
Web of Science, E-library (PMHII), HaliguTe mnATh MyONMKalMii C HauOo/bIIei
LUTUPYEMOCTbI0 3a TIOC/e[HUe [ecsiTh JieT 1o HampasieHuto Social Network
Analysis.

ek wh=

Bapuant Ne8
Mertapnannsie. 'OCThI /151 MeTalaHHBIX.
YcnoBus ycnenHoro ¢GyHKIJMOHMPOBaHWSI HEMPOHHOM CETH.
JTarlbl pellieHrs 3a/lauy aHa/iu3a [JaHHbIX U UX B3aUMOCBSI3HU.
[TpuMeHeHMe CcTaTUCTUUECKUX (DOPMYJT [JIs aHA/TU3a JaHHBIX B google Tabmijax.
Loginom. OrjeHka pe3y/bTaTa KjacTepu3aliiy 1o packpacke KapTel KoxoHeHa.
[TpakTHueckoe 3aZiaHue: MOJB3YsCh OJHOM U3 MNepeunciaeHHbIx cuctem SCOPUS,
Web of Science, E-library (PMHILI), HaiiauTe mATh MyO/JUKaldid C HauOOJIBIIIEH
LIUTUPYEMOCTBIO 3a NOC/IejHUe NeCATh JIeT 110 Harpas/ieHuto Deep Learning.
Bapuant Ne9
JKW3HeHHBIN UK/ MeTaZaHHbIX. OCHOBHBIE 3Tarlbl.
Ornipegenenvie « AHaIUTUKA BOJBIINX JaHHBIX».
KauecTBeHHBIN U KOJTMYECTBEHHBIN 3Tarlbl aHaIn3a JaHHbIX.
Hacrpoiiku foctyna K google Tabmiiam.
KoppensuyonHsiii aHamus B Attestat.
[TpakTHUeckoe 3ajjlaHue: TI0Jb3YsICh HAayUHOM-371eKTpOHHOW Oubsmorekoi E-library
(PVHL]), HatiiMTe MATH aKTYaIbHBIX MyO/TUKAI|M 110 aHA/IU3Y JJaHHBIX.
Bapuant Ne10
Bosbime panubie. TISTh XapaKTePUCTHK, TIPUCYIIMX OOJIBIIMM JaHHBIM.
OCHOBHBIE HeZIOCTaTK HEMPOHHBIX CeTel.
TekcToBble ciiokHbie popmysel Lookup, Vlookup B google Tabnmiiax.
OcHOBHBIEe 33/]au¥ aHau3a JaHHBIX.
Loginom. [lenn HaxoXeHWs aCCOLMAaTUBHBIX TTPaBUJI.
[TpakTHUeckoe 3a/jaHKe: TO/b3YysACh HAayUHOWU-3/IEKTPOHHON Oubnnorekoi E-library
(PUHLI), Hatigute myOsvKauuyd 1o TeMe «Big Data: TepcrieKTWBBI Pa3BUTHS B
Poccun».
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KontponbHast pabota BbinonHseTcss oOyuaromumucs 3aouHod (opmel. CraeTcs Ha
TIPOBEPKY MpernojaBaTeto B eprUoj, CeCCUu.

[Ipu olLleHKe KOHTPOJIbHOM pabOThI OMpeZAessitoTCS BbIJEP)KaHHOCTb TpeOOBaHMN K
ohopM/IeHHIO0 KOHTPOJIbHOM paboThbl, COOTBETCTBHE COZEPsKaHHs 3alaHHOMY BapHaHTy, MOTHOTa
W TI0C/e/|0BaTellbHOCTb  W3/I0’KeHWs], HaJuuyhe [JOCTaTOYHBIX TIIOSICHEHUH, BBITIOJHEHHe
MPaKTHUeCKOTo 3aZlaHusl, YAC/I0 ¥ XapaKTep OMIMOOK (CyIjeCTBEeHHbIe WM HeCyIlleCTBeHHbIE), a
TaK)ke OTBeThbI Ha YTOUHSIIOILIMe BOTIPOCHI TIPeroJjaBaTe/isi 10 CO/lep’KaHUI0 KOHTPOJIbHOM.

KpuTepum onjeHKu:

- OLleHKa «3auTeHO» BBLICTaB/sieTCss 00ydJaroliemycs, eciM KOHTpOJbHas pabora
BBITIOJTHEHA 110 CBOEMY BapHaHTY, AOMYIEHO 0 KaXJ0MY 3a[JaHHI0 TI0 OHOW HeCyIieCTBeHHOU
omrbKe ¥ B OJHOM 3aJaHUM JIOIyIleHa OJHA CYILecTBeHHas OIIMOKa, MpUBeJeHbl CXeMBl,
TabMLBI ¥ PUCYHKH, TPeOYIOIIMe 3T TOsSICHeHUs 110 paboTe.



- OlLlEHKa «He 3auTeHO» BBICTAB/SIeTCS OOydYarolleMycs, €eC/M KOHTpOJbHas paboTa
BBITIOJTHEHA He 110 CBOEMY BapUaHTy, AOMYILEHO 10 MMOJIOBUHE 3a/JaHHH 110 OJHOM CYyI|eCTBEHHOM
ommbKe, He TIpHBe/IeHbI CXeMbI, TaOJULIbI ¥ PUCYHKH, TpeOyolye 3TH MosicHeHusI 10 pabore.
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