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Pabouast nporpamma qucuumiInHbl «OCHOBBI SKCIIEPTU3bI CUCTEM HAa OCHOBE aHAJIM3a JAaHHBIX)»
pa3paboTana:

- B coorBercTBUH ¢ TpeboBanusmMu ®I'OC BO — maructpaTypa mo HampaBiIeHHUIO MOATOTOBKU
27.04.03 «CucTteMHBI aHaIW3 W YIPaBICHHUE», YTBEPKICHHOIO mNpukKazoM MwuHOOpHaykun Poccum
Ne 837 o1 29.07.2020 r.;

- HA OCHOBaHMM YYE€OHOTrO IIJJaHa MAarucTpaTryphl MO HampaBieHHO noArotoBku 27.04.03
«CHCTeMHBIN aHaNW3 U YIpaBICHHE» HANpaBIeHHOCTH (mpodwmis) «Teopus U MareMaTndeckue METOIbI

CUCTCMHOI'O aHaIn3a U YIIPABJICHHA B TEXHUYCCKUX U CONUAJIBHO-OKOHOMHWYCCKUX CUCTEMAX)).

CocraBurenb K.T.H., 1oll. A¢anacsea O.B.

PaGouas mporpamMma paccMOTpeHa U 0100peHa Ha 3acelaHUM KageApbl CHCTEMHOI0 aHAJIN3A U
ynpasJjenus ot «01» ¢espans 2023 r., mpotokomn Ne 10.

3apenyrommii kapeapoit CAunY,
I.T.H., IpO.

J.A. IlepByxun



1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

Heap u3ydeHusi (ucuumaIuHbl «OCHOBBI IKCIEPTHU3BI CHCTEM HAa OCHOBE aHAIIM3a JAHHBIX)»:
yrIIyOJieHHE M paclIMpeHHe CTYICHTaMH OOIIECHCTEMHBIX TEOPETHUYECKUX 3HAHHMW B 00JAacTH aHAJIM3a
JTAHHBIX M Pa3BUTHE HABBIKOB MPUMEHEHHUS COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH 00paOdOoTKH
JaHHBIX JIJISl TIPOBEICHHS SKCIEPTU3bI TEXHUYCCKHX M COIMATbHO-YKOHOMHUYECKHX, CITOCOOCTBYIOIINX
OTIPECIISATH KPYT 33/1a4d B paMKax MOCTaBJICHHOMN LIEeJM U BRIOUPATh ONTUMAIBHBIE CIIOCOOBI UX PEIICHUS
JUTSL yIIPABIICHHSI TPOSKTOM Ha BCEX ATAlax ero KHU3HEHHOTO IUKJIA.

OCHOBHBIMH 32]a4aMU AU CHUILIMHBI SIBJISIIOTCS:

- U3yYCHHUE ITAIOB )KU3HEHHOTO IMKJIA TIPOCKTA; ATAIOB Pa3paOdOTKU U Pean3aluy MPOeKTa; Me-
TOJIOB Pa3pabOTKH U YIIPABICHUS MPOCKTaMHU;

- IPUOOPETCHNE U PA3BUTHE KOMIIETEHTHOCTH, YMEHUS pa3pabaThiBaTh MPOCKT C YYETOM aHAIH3a
ATBTEPHATHBHBIX BAPUAHTOB €TI0 Peallu3allli,

- IPUOOPETCHHE U Pa3BUTHE KOMIIETCHTHOCTH, YMEHHUS ONPEACIATH IICJICBbIC ITAIbl, OCHOBHBIC
HamnpaBlieHUs: PadOT, OOBSICHUTH LN U CHOPMYIUPOBATH 3a/la4M, CBSI3aHHBIC C IMOATOTOBKOW U peain-
3alMeit MpoeKTa YIpaBisITh MPOSKTOM Ha BCEX ATAlax €ro KH3HEHHOTO ITUKIIA;

- U3YYCHHUE METOIMK pa3pabOTKH M YIPABICHUS IMPOCKTOM, METOJOB OIICHKH MOTPEOHOCTH B pe-
cypcax u 3pGEeKTUBHOCTH MPOEKTA.

- U3YYCHHE CYIIHOCTH METOJIOB aHAJIM3a JAHHBIX U OCOOEHHOCTEH MX KOPPEKTHOTO TIPUMEHEHUS
B pa3IMYHBIX HH(POPMAIMOHHBIX CHUTYALUsAX B MPOIECCE MPOBEACHUS IKCIIEPTU3bI TEXHUUYECKUX H COIIH-
AITBHO-2KOHOMHUYECKHIX CHUCTEM;

- OBJIaJICHUE B KOMILJICKCE HAYYHO-METOJMYCCKHM amnlapaToM aHajiu3a JAHHBIX MPU UCCIIEI0Ba-
HUU CJIOXKHBIX CHCTEM, HaBBIKAMH, YMEHUSIMH ITPOBEICHUST 000CHOBAaHHUS, BRIOOpPA U UCTIOIB30BaHUS Pa3-
JIMYHBIX METOJIOB aHaJM3a JaHHBIX JUIS JOCTHXKEHHS IeJIeH SKCIEPTH3bI CII0KHOW CHCTEMBI C TIPUMCHE-
HUEM COBPEMEHHBIX ITAKETOB MPUKJIAIHBIX TPOrpaMM 00paOOTKH JTaHHBIX;

- 3HaKOMCTBO C NPUHIIUIIAMU TIOCTPOCHHUS, OCHOBHBIMH XapaKTEPHUCTUKAMH U BO3MOXHOCTSIMHU
COBPEMEHHBIX KOMITJICKCOB aHAJIM3a JAHHBIX M MEPCIEKTUBAMH WX PA3BHTHUS JJIs PEIICHUS 3a/1a4 JKC-
MEPTU3bI TEXHUYECKUX U COLUATbHO-OKOHOMUYECKUX CUCTEM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumimza «OCHOBBI SKCIIEPTH3bl CUCTEM Ha OCHOBE aHAIM3a JaHHBIX» OTHOCUTCS K YacTH,
dopmupyeMoil ydacTHUKaMu 00pa3oBaTeNIbHBIX OTHOIIEHWH, bnoka 1 «/lucuummunsl  (MOIynn)»
OCHOBHOI Tpo¢ecCHOHaIbHON 00pa30BaTEIbHONW MpOrpamMMbl MO HaIpaBiieHHI0 MoArotoBku 27.04.03
«CucTeMHBIN aHaNU3 U yIpaBlieHHe», HanpaBieHHOCTh (Mpo¢uib) «Teopus 1 MaremMaTudeckue MeTo/Ibl
CUCTEMHOIO aHajlu3a W YNPaBICHUS B TEXHUYECKUX M COLHUAIbHO-D)KOHOMUYECKUX CHCTEMax» M
n3y4aercs Bo 2 U 3 cemecTpax.

[IpeniecTByOIMME KypcaMu, Ha KOTOPBIX HETIOCPEACTBEHHO Oa3zupyercs AucHUIInHa «OCHOBBI
DKCIIEPTU3BI CUCTEM HA OCHOBE aHAIM3a JAHHBIX» SBILIIOTCA «MareMaTH4ecKkoe MOJIEIUPOBAHUE, 4. 1»,
«MaremaTtudeckoe MoJenupoBanue, 4. 2», «MubopmarmonHas 6e30macHOCTh U 3aniuTa HHHOPMAITIN,
«CoBpeMeHHbIe KOMIIBIOTEpHBIE TEXHOJIIOTUU B Hayke», «CoBpeMeHHbIe POOIeMbl CUCTEMHOTO aHaIu3a
U yIIpaBJICHUS.

JuciummHa «OCHOBBI  DKCIIEPTH3bl CHCTEM Ha OCHOBE aHaJW3a JAaHHBIX»  SBISAETCA
OCHOBOIIOJIATAIONMICH Ui M3yYeHHUs Cleayronmx auciuuiumH: «OCHOBBI Teopuu d(HPEeKTUBHOCTH
CIIOXKHBIX CHCTeM», «MccnenoBaHne onepauuid B 3aJadyax ONTHUMM3ALUN», «MeToabl OLEHKU
s dexTuBHOCTH (DYHKITMOHUPOBAHUS CIIOKHBIX CHCTEM).

Oco0eHHOCTBHIO NpenofAaBaHus JUCHUIVIMHBI «OCHOBBI DKCIEPTHU3BI CUCTEM HA OCHOBE aHAIN3a
JAHHBIX» B paMKaxX OCHOBHOM IpoQeccHoHaIbHON 00pa3oBaTebHON MPOrpaMMBbI 110 HalpaBJIEHHUIO MOJIro-
ToBKH 27.04.03 «CHcTeMHBIN aHaIU3 U yIIpaBJIeHUE», HAPABIEHHOCTD (MTpo¢dmiib) «CUCTEMHBIN aHATIU3 U
ynpasieHue» (YypoBeHb MarucTpaTyphl), HalpaBiIeHHOCTh «Teopus U MaTeMaTH4YeCKHe METOJIbl CHCTEM-
HOT'O aHaJIM3a U yNpaBJICHUs B TEXHUUYECKUX U COLUAIBHO-IKOHOMHUYECKUX cUcTeMax» B I'opHOM yHH-
BepcuTeTe sBisieTcs Oosiee ri1y00Koe pacCMOTPEHHE BOIIPOCOB, KACAIOIIUXCS MPOBEACHUS aHaIM3 I0-
CTaBJICHHOM 11e71 1 (OpMYJIMPOBAHUS 33/1a4, KOTOPbIe HEOOXOJUMO PEIIUTh [Tl €€ TOCTUXKEHUS; aHAIIN-
32 aJbTEPHATUBHBIX BAPUAHTOB JUIsl TOCTH)KEHNSI HAMEUYEHHBIX PE3YJIbTaTOB; UCII0JIb30BaTh HOPMAaTUBHO-



MPAaBOBYIO TOKYMEHTAIHIO B Chepe IKCIEPTH3bI TEXHHUECKUX U COIMATBHO-IKOHOMUYECKUX CHUCTEM IS
00BEKTOB MUHEPATHHO-CBIPHEBOTO KOMILIEKCA C TPUMEHEHUEM COBPEMEHHBIX MAaKeTOB MPUKIIATHBIX TPO-
rpamMm o0pabOTKH JTaHHBIX.

3. IJTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIBTATAMM OCBOEHUSI OBPA3OBATEJIBHON
IMPOI'PAMMBbI

[Ipouiecc u3zydeHus: nUCUUILTUHBI «OCHOBBI IKCIEPTU3bI CUCTEM HAa OCHOBE aHAJM3a JaHHBIX)
HampaBlieH Ha (OPMUPOBAHUE CIEAYIOIUX KOMITETECHIUI:

®opmupyeMble KOMIIETEHIIUH

Koa u HauMeHOBaHHe HHAXKATOpAa

Conepzanne KomIeTeH- Kox AOCTHKEHUS] KOMIIeTEeHIIUN

107071 KOMIIETeHIIUH
Crniocob6eH yrpaBisiTh YK-2. VK-2.1. 3Harb: 3Tansl )KU3HEHHOTO IUKJIA MPOEKTA; ITa-
MIPOEKTOM Ha BCEX ATarax bl pa3paboTKU U peanu3alyl MPOeKTa; METOAbI pa3pa-
€ro KU3HEHHOTO IHKJIa OOTKH M YIIpaBJICHUS TPOCKTaAMU;

YK-2.2. YMeTh: pa3pabatbiBaTh MPOEKT C yUYETOM aHAIU-
3a aJbTEPHATUBHBIX BAPUAHTOB €0 pealn3alliu, orpee-
JSATH II€JIEBBIE 3Tallbl, OCHOBHBIC HAMpaBJICHHS padoT;
OOBSICHUTH EIH B CHOPMYTUPOBATEH 3a/1a4M, CBSI3aHHBIC
C TIOJITOTOBKOM M peanu3anueil mpoeKTa yrnpasisaTh Ipo-
€KTOM Ha BCEX JdTarax ero >KU3HEHHOTO ITUKJIA;

YK-2.3. BnageTts: METOIMKaMu pa3pabOTKH U yIpaBJie-
HUSI IPOEKTOM; METOaMH OLIEHKH TOTPEOHOCTH B pecyp-
cax ¥ 9(pHEKTUBHOCTH MPOCKTA.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIINHBI
4.1. O0beM IMCUMILUINHBI M BUIbI Y4eOHOH padoThl
OO6mas TpyI0€MKOCTh YI4EeOHOH TUCIUTUIHHBI COCTaBIsIeT S 3a4éTHRIX equHuIbl, 180 ak. gaca.

Buj yueoHoii padoThl Bcero ak. yacos Ak ;acm 1o ceMec; pam
AynuTopHasi paboTra, B TOM 4HcJIe: 76 36 40
Jlextum (JI) 22 12 10
[Tpaktryeckue 3anstus (I13) 54 24 30
CamocrositesbHas padora crygentos (CPC), B 68 36 32
TOM 4HCJIe:
[ToaroroBka K NpakTUYECKUM 3aHATUAM 41 27 14
AHnanutuyeckuil ”HPOPMAIMOHHBIN MOUCK 18 18
ITonroroBka Kk 3auery 9 9
g[;OMe)KyTO‘IHaﬂ arrecranus — 3a4eT (3) / 9K3aMeH 36 3 3 (36)
O01as TpyA0eMKOCTb U CIUIIIUNHbI
aK. yac. 180 72 108
3a4. ejl. 5 2 3




4.2. Cogepxanmne TUCUUIIMHBI

VY4eOHBIM MJIAaHOM MPETYCMOTPEHBI: JIEKIIUHU, TPAKTHUECKUE 3aHATUS M CAMOCTOATENNbHAs paboTa.

4.2.1. Pa3aeJbl IMCHUILIMHBI H BUALI 3AHATHI
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Paznen 1 «Okceneprusa cucreM u myTu €€ 34 6 8 20
aBTomMaru3anuu. TpeOoBaHMs K SKCIEPTHBIM CUCTEMAaM»
Paznen 2 «AHanu3 jaHHBIX METOJAMH MaTEMaTHYECKON 38 6 16 16
CTaTHUCTUKH
Paznen 3 «Metoabpl 00pabOTKM SKCIIEPUMEHTATBHBIX
8 AR OBP P 72 | 10 | 30 32
JTAHHBIX»
Hroro: 144 22 o4 68
4.2.2. Conepxxanue pa3aeaoB AUCHUIIHHBI
HaumenoBanne
. TpynoeMKOCTb
Ne pazaeJa Coaep:xanue JIeKUMOHHBIX 3aHATHIA
B aK. yacax
n/n AUCHUITIMHBbBI
1 | Pazpmenl BBenenue B ananu3 aaHHbiX. [IpoGiema o6paboTku
«JKCTIepTH3a CH- JNaHHbIX. MaTpuna AaHHBIX. ['MHOTE3bl KOMIIAKTHOCTH
CTeM 1 MyTH & ap- | X CKPBITHIX ¢daktopoB. CTpyKTypa MaTpHUIbl JaHHBIX U
3amaun 00paboTku. Marpuia oObeKT-00bEeKT U MpH-
TOMaTH3aLUH.
Toet 3HaK-npu3Hak. PacctossHne u Ommzocts. M3mepenue 5
PEOOBAHUA K IKC™ | 11y i3makoB. OcHOBHBIE MpoGIEMB! H3MepeHHi. OCHOB-
IICPTHBIM CHCTC- Hbele THIBI mKai. [Ipobnema agekBatHOCcTH. THIBI TIE-
Mam>» PEMEHHBIX M IIKaJIbl M3MEpPEHUH NaHHBIX. OCHOBHBIE
MOHATHSL ~MaTeMaTH4eckod crtaTUCcTUKH. CrocoOsl
I'PYNIUPOBKU U MPEICTaBICHUS] BBIOOPOUHBIX JTaHHBIX.
2 | Pazmen 2 UucnoBble XapaKTEpPUCTUKU BBIOOPOUHBIX JIaHHBIX.
«AHaIM3 TaHHBIX CratucTuyeckue TunoTe3sl U METOMbl UX MOATBEPHKAC-
MeToxamn Matema- | AU MlccrienoBanme CTaTHCTHYECKUX Pasiuuuii MKy 6
. BBIOOPKAMU JTaHHBIX.
TUYECKOM cTaTH-
AHanu3 JaHHBIX HA OCHOBE TUHAMUYECKHX PSII0B.
CTHKN»
Pa3nen 3 [Ipumenenune METO/I0B KOPPEIALMOHHO-
«Metonpl  00pa- | pErpecCHOHHOTO aHalu3a NP HCCIEA0BAaHUU BpEMEH-
OOTKM  9KCIEpHU- | HBIX PSJIOB.
MEHTQJIbHBIX JIaH- WHnekcHplil aHaIW3 JaHHBIX AKCHEPUMEHTATbHBIX 10
HBIX» JTAaHHBIX.
Oco0eHHOCTH TPUMEHEHUsI METOAOB KJIACTEpHOTrO
aHaJIM3a JAHHBIX
Hroro: 22




4.2.3. IlpakTn4yeckue 3aHATHS

Ne . TpynoeMkocTh
u/n Paznennt TeMaTuKka NPAKTHYECKUX 3aHATUH B aK. yacax
1 Pasnen 1 Martpuna ZIGHHBIX  3a1a4H 00pabOTKN TEXHUKO-PKOHOMUYECKUX 2
noKasareJien
2. Paznen 1 |OTHOmIEHUS U MX NPECTABICHUE 2
3. Pazgen 1 |Knaccudukarnus naHHbIX 2
4, Pazgen 1 |3amaum ananvsa u MHTEpHIpETAllMU JAHHBIX 2
Paznen 2 |OOpaboTka 3KCHepUMEHTAIbHBIX IaHHBIX HA OCHOBE CTaTHUCTHYE-
S. CKUX MOJEIEH. 2
6 Pasmen 2 |MccnemoBaHue CTAaTUCTUYECKUX PA3IMUUil MEXKIy BbIOOpKaMH 1
JTAHHBIX.
7. Pazgen 2 |Cpennue moka3arenu B aHAIU3€E PSAAOB IUHAMUKHU. 1
8. Paznen 2 |Onpenenenue Hanmu4usi TPeH1a BPEMEHHOTO psijia. 2
0. Paznen 2 |CrinaxuBaHWE BpEMEHHOTO psija. 2
10. Pazmen 2 |AHamu3 cOCTaBISIOMUX BPEMEHHOTO Psija. 2
11. Pazgen 2 |Onpenenenue Hanu4uusi TpeHJa BPEMEHHOTO psijia. 1
12. Pazgen 2 |Onenka anekBaTHOCTH TPEHAOBBIX MOIENEH 2
13. Pazgen 2 |IIporHo3upoBaHue Ha OCHOBE YPaBHEHUS PErPECCUU 1
14. Pazgen 2 |MccrnenoBanue ce30HHOCTH YPOBHEN BPEMEHHBIX PSAJIOB. 2
Pazgen 3 |MeToabl KOppensImOHHO-PErPECCUOHHOTO aHaIN3a IIPH UCCIIEI0-
15 BaHUH BPEMEHHBIX PSIOB 4
16. Pasgen 3 |PakTopHbIN aHAIU3 4
17. Paznen 3 |MHAEKcHBIE METOIBI (PAKTOPHOTO aHAIIM3A 4
HccnenoBanre TuHAMUKU c€0€CTOMMOCTH BBITYCKAEMOM
18. Paznen 3 4
MPOYKLIUH
19. Paznen 3 |MccnenoBaHne TMHAMHUKY BAJIOBOM MHTEHCUBHOCTH MOTPY3KH 4
20. Paznen 3 |Knactepublit ananus 4
Pazgen 3 |IIpumeHeHnEe COBpEMEHHBIX AKETOB MPUKJIAIHBIX TPOTrpamMM AJis
2L pelieHus 3aaa4 00paboTKU HKCIIEPUMEHTAIbHBIX TAHHBIX 6
Hroro: 54

4.2.4. JIabopaTopHbie padoThI
JlabopamopHnuie pabomul He npedycmMompensl

4.2.5. Kypcosbie padoThl (IIPOEKTHI)
Kypcoswie pabomur (npoexmul) He npedycmompenvi




4.2.6. TemMbl 1JI1 AHAJTUTHYECKOT0 HH(POPMAITMOHHOT0 TOUCKA

I‘D‘i Tembl 17151 AHATUTHYECKOT0 HH(POPMALMOHHOIO MOUCKA
1. DKcIepTHasi CUCTEMA
2. Pemaroniyie moBepXHOCTU U AUCKPUMUHAHTHBIE (DYHKIIUU
3. Knaccugukanus 1aHHBIX HA OCHOBE CTATUCTUYECKHX MOJIEIICH
4. baiiecoBckas AMCKpUMHHAHTHAST (DYHKITHS
5. BepositHocTh 0mmmobok
6. KitactepHblii aHanu3
7. Kputepun kauectBa pa3OueHust Ha KJIacChl
8. OcHOBHbIE THIIBI KJIACTepHBIX nporenyp. OCHOBHBIE 3a1a4 KJIACTEPHOTO aHaIHN3a
0. AJNTOPUTM aBTOMATHYECKOM KilacCH(hUKALMU Ha OCHOBE MCIOJIH30BAHMUS KIacTep-aHAIN3a
10. |MeToapl CHUKEHHS pa3MEPHOCTEH TaHHBIX
11.  |[T'eomeTpuyeckas HHTEPIPETALHNS TTABHBIX KOMIIOHEHT Ha IJIOCKOCTH
12. |®akropHbIil aHann3. Mojens (aKTOPHOTO aHAIN3a
13. |I'paduyeckue MeToapl aHaIM3a BPEMEHHBIX PSJIOB
14. |DATA mining

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

B xozne o0yueHus mpuMeHsoTCs:

Jlekuuu, KOTOpBIE SIBISIFOTCSI OJJHAM M3 BOKHEUIINX BHJOB YUEOHBIX 3aHATHHA M COCTABISIIOT OCHOBY
TEOPETUYECKOH MOAroTOBKU 00ydaronumxcs. Llenn IeKIMOHHbIX 3aHATHIA:

-IaTh CUCTEMaTH3MPOBAHHBIC HAy4YHbIE 3HAHUS N0 UCHUIUIMHE, AKUEHTUPOBAaTh BHHUMAaHUE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILINHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO II03HABATEIIbHYIO JEATEIbHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTus. Lleny mpakTHYECKUX 3aHATHI:

-COBEpIIEHCTBOBATh YMEHUS U HaBBIKH PEIICHHS MIPAKTUUECKUX 3a/1au.

I'maBHBIM cOJiep’KaHUEM ATOrO BHUJA YUEOHBIX 3aHSTHUIL ABISETCS pabOTa KaKAOro 00ydaromerocs mno
OBJIAJICHHIO MPAKTUYECKUMH YMEHUSMU M HaBbIKaMU MPO(eCCHOHATIbHON JIESITeIbHOCTH.

Koncyabranuu (Tekymias KOHCYJIbTalsl, HAKAHYHE 9K3aMeHA SBIIAETCS OJHON U3 (JOpM pyKOBOACTBA
y4eOHOI paboTOil OOyuarommxcss M OKa3aHUs MM IOMOILIM B CaMOCTOSITEIbHOM M3YYEHUH MarepHhaia
JWCIUTUTAHBL, B JIMKBUAAIMHA UMEIOIINXCS IPOOETIOB B 3HAHUSX, 33/I0JDKEHHOCTEH 110 TEKYIIMM 3aHSTHSIM, B
MOATOTOBKE MUCbMEHHBIX padoT (IIPOEKTOB).

Tekymiue KOHCYNIbTallMM MPOBOJATCS MpenojaBaTeieM, BEAYIIMM 3aHATUS B y4eOHOH rpymie,
HayYYHBIM PYKOBOJMTENEM M HOCST KaK MHUBUAYAIbHBIN, TAK M TPYIIIOBOM XapakTep.

CamocrosiTejibHasi pa0ora o0y4yarOlIMXCsl HampaBlieHa Ha YIUIyOJIeHHE W 3aKpeIuleHHE 3HaHWM,
MOJYYEHHBIX Ha JIEKUMSAX M JIPYIMX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITENBHOIO AKTHUBHOIO
MPUOOPETEHUSI HOBBIX, IOTIONHHUTENBHBIX 3HAHWH, MOJTOTOBKY K MPEACTOSIMM YYeOHBIM 3aHATHSIM W
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJACTBA JJISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU,
IMPOMEXXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHW S JUCITATLTAHBI
6.1. Ouenounvie cpeocmea 0 camocmoamenbHou paGomsl u MeKyuse20 KOHMpPOJia
ycnesaemocmu
Paznen 1. Dxkcnmeprm3a cucreM M NnyTH e€ aBroMaru3anMu. Tpe0oBaHUsI K JKCHEPTHHIM
cucreMam
1. Ilpeamer u 3a1a4u AUCHUTUINHBL.
2. DKcrepTy3a CUCTEM M ITyTH €€ aBTOMaTU3al1H.
3. TpeOoBaHMS K SKCHEPTHBIM CUCTEMAM.



4. Beenenue B ananu3 naHHbIX. [IpobiiemMa 00paboOTKU JaHHBIX.
5. Marpuna qaHHbIX.
6. ['nmnoTe3pl KOMIAKTHOCTH U CKPBITHIX (haKTOPOB.
7. CTpyKTypa MaTpHIlbl JAHHBIX U 33]]a9d 00PaOOTKH.
8. Marpuna 00beKT-00beKT U MPU3HAK-TIPU3HAK.
9. PaccrosiHue u 6:m3ocThb. M3mepenne mpu3HaKoB.
10. OTHOI1IEHUS U UX TIPEACTaBIICHHUE.
11. OcHoBHBIE TTPOOIEMBI H3MepeHHt. OCHOBHBIE THUITBI LIKAJL.
12. IIpoGnema aeKBaTHOCTH.
13. Knaccuduxamus 1aHHBIX.
14. OcHoBHBIE 3371a4M aHAJIM3a U UHTEPIIPETAUU JaHHBIX.
Pa3znen 2 Anajau3 JaHHBIX METOAAMH MATEMATHYECKON CTATHCTUKHU
. JlanHple. AHannu3 JaHHBIX.
. Craructudeckoe HabmoeHue. ['eHepanbHast COBOKYITHOCTh. BriOopka.
. CBOJIKa U TPYIIHUPOBKA MATEPUAIOB CTATUCTUYECKOTO HAOIIOACHHUS.
. Cratuctudeckue TaOJIUIbl | TPaBUIIA UX MIOCTPOCHHSI.
. CTaTuCTUYECKNE BETNYMHBI.
. Cratuctuueckue cpennue. Buapl cpenHux.
. [lokazaTenu Bapualuy CTAaTUCTUYECKUX MPU3HAKOB.
. lucniepCcuoHHBIN aHaIU3.
. Psapl fMHAMUKY B CTATUCTUYECKUX MCCIIEOBaHUAX. IHTEepBalbHbIE U MOMEHTHBIE PSIJIbI.
10. Iloka3zaTenu aHaiv3a BpEMEHHBIX PSJIOB.
11. OcHoBHasi TeHneHIMs (TpEHA) YpOBHEH BPEMEHHOTO psaa. MeTolbl OmpeneieHus] TpeHa.
Merton ykpynHeHus uHTepBaioB. CKOJB3SIINE CPETHNUE.
12. Dxonomuueckue nHAEKChl. HIeKCHbIN aHanu3. IHAUBUAYyaIbHbIE U arperaTHble NHIEKCHI.
13. Iuiekcbl cpeqHUX BEIUYMH.
14. ®akTOpHBIN aHATIU3 TAHHBIX.
15. UccnenoBanrie C€30HHOCTH YPOBHEW BPEMEHHBIX PSA0B PACIIPENCIICHHUS.
Pa3znen 3 Metoabl 00padoTKH IKCIIEPUMEHTAIBHBIX JAHHBIX
. DKOHOMHYECKHE UHACKCHI. IHIEeKCHBIN aHan3.
. UHnuBUayanbHbIe U arperaTHble MHACKCHI.
NHpekcsl cpeTHIX BETUYHH.
. UTo cocTaBisieT OCHOBY MHIEKCHBIX COOTHOILIEHUIA?
. B ueM nposBASIOTCS CHHTETHYECKHE CBOMCTBA OOIINX MHACKCOB?
. Oco0eHHOCTH aHATUTUYECKUX CBOMCTB OOIIUX MHJIEKCOB.
. B ueM cymHoCTh 1 0COOCHHOCTH TPUMEHEHUS arperaTHBIX WHIEKCOB?
. CymHOCTbh 1 0COOEHHOCTH TPUMEHEHHUSI HHACKCOB CPETHUX BEIUYUH.
. [lepeuncnure BakHEHIIINE XapaKTEPUCTUKU (DAKTOPHBIX IJIAHOB.
. Uro BKJIIOYAET B ceOsI MOHATHE «CTIEKTP» T1aHa?
10. B kakux ciydasx BO3MOXHA IMPOBEPKaA aJIEKBATHOCTH MOJICITH TUTaHa?
11. CymHOCTh KpUTEpPHEB OPTOTOHAILHOCTH W POTATA0ENBbHOCTH TPU TUIAHUPOBAHUS DJKCIIe-
pUMEHTA.
12. Tlepeuncnure MOMAETH, HCIOJNBb3yeMble IPU COCTABICHHH W WCCIEIOBAaHUHM  IOJIHBIX
(aKTOPHBIX IJIAHOB.
13. IlpaBuna noctpoeHus APOOHBIX (PAKTOPHBIX MJIAHOB.
14. CymHOCTh METOIOB KJIaCTEp-aHaIn3a.
15. OcobeHHOCTH METO/I0B MHOTOMEPHOU HepapXUIeCcKOr KIIacCU(PUKAIUH.
16. KakoBBI OCHOBHBIE TPEUMYIIECTBA HOPMHUPOBAHHOW MaTPHUIIBI CBOWCTB?
17. CymHocTs IpoIeayphl ONpeaeTIeHIs MOTEHITNAIOB XapaKTEPUCTHUK.
18. OcobOeHHOCTH MPUMEHEHHSI «B3BEIICHHOT0» EBKIINI0BA PacCTOSHHUS.

O 00 1 N N B W —

©CO~NOUTAWNE



6.2. Ouenounvle cpeocmea 01 NPOGeOEHUsL NPOMENCYMOUHOU ammecmayuu (IK3ameHa)
6.2.1. Ilpumepnotii nepeuensv 60nPOCO6/3a0aHUIl K IK3AMEHY (MO OUCUUNIUHE):
1. . Tunsl nepeMeHHBIX U LIKaJIbl U3BMEPEHUH TaHHBIX.
CrniocoObl rpynnupoBKU U MPEACTABICHUS BBIOOPOYHBIX JAHHBIX.
YucaoBble XapaKTEPUCTHKH BEIOOPOUHBIX JTAHHBIX.
CratucTyeckue rurnoTe3bl U METObl X MOATBEPKACHHUS.
OcobeHHOCTH HCCTeIOBAaHNS PA3INYUN BBIOOPOYHBIX JAHHBIX.
Oco6eHHOCTH MPECTAaBICHHUs BHIOOPOUHBIX JAHHBIX B BUJAE PSAIOB AMHAMHUKU. Buapl nuHa-
MUYECKUX PAIOB.
7. Iloka3aTeny MHTEHCHBHOCTH YPOBHEH TMHAMHUYECKOIO psja.
8. Cpennue nokasaTenu B aHAIM3€ TUHAMUYECKHUX PAIOB.
9. IlpuMeHeHME METOJOB KOPPEIALMOHHO-PEIrPECCHOHHOIO aHalu3a MPH HCCIEJOBAHUU Bpe-
MEHHBIX ps10B. COCTaBISIONINE BPEMEHHOIO psija.
10. Meronbl onpesneneHnss OCHOBHOM TEHIEHLIMU YPOBHEH BPEMEHHOIO psizia.
11. [Ipouenypsl cria)kuBaHHs YPOBHEW BpPEMEHHOTO psijia. Meroa YKpYINHEHMs MHTEpPBajOB.
Ckomnp3diue cpeaaue.
12. Meronbl aHAIMTHYECKOTO BEIPAaBHUBAHMSI YPOBHEH BPEMEHHOTO PsiIa.
13. OueHka aieKBaTHOCTU TPEHIOBBIX MOJIEIIEH.
14. CymHocTs U 0COOEHHOCTH IPOrHO3UPOBAHMSI HA OCHOBE PErpecCHOHHBIX Mozenei. OreHka
TOYHOCTH U JJOCTOBEPHOCTH IIPOTHO3HBIX 3HAYCHHUH.
15. MeTo1bl MHIEKCHOTO aHaIu3a JaHHbIX. HIUBUAYyaIbHbIE MHIEKCHI.
16. ArperatHble U cpeiHHE UHJIEKCH] B ()aKTOPHOM aHAIM3€ JaHHbIX.
17. WunexcHbie MeTOABI (PAKTOPHOTO aHAIN3A JAHHBIX.
18. Meronbl KkiacTep-aHanu3a B MCCIEIOBAHUU TEXHUYECKUX U COLMAIbHO-3KOHOMUYECKHUX CH-

SER A

CTEM.

19. CymHocTh U 0COOEHHOCTH IPUMEHEHHS METO0J1a MHOIOMEPHOM HepapXxuueckol kiaccuduka-
IHH.

20. OcoGeHHOCTH MpOLEAYP M MOJCIUPYIOMIUX AITOPUTMOB CIIy4ailHBIX BEIMYUH U YHCIOBBIX
MIOCJIE0BATENBHOCTEN.

21. MopenupoBaHue CIy4aiHbIX IPOLIECCOB.

22. DKcriepTr3a CUCTEM M IYyTH €€ aBTOMATU3aIUH.

23. TpeboBaHU K SKCIIEPTHBIM CHCTEMaM.

24. TIpobnema 0OpabOTKH JaHHBIX.

25. Marpuiia JaHHBIX.

26. CtpyKkTypa MaTpHIbl JAaHHBIX U 3314 00paOOTKH.

27. Marpuina o0beKT-00beKT U MPU3HAK-TIPU3HAK.

28. PaccrosiHue u OJIH30CTb.

29. T'unoTte3bl KOMIIAKTHOCTH U CKPBITHIX (DaKTOPOB.

30. U3mepeHne mpu3HAKOB.

31. OTHouIeHHs U UX Mpe/ICTaBICHHE.

32. OcHoBHBIE TPOOIEMBI H3MepeHHH. OCHOBHBIE THITHI IITKAJT.

33. IIpobnema aneKBaTHOCTH.

34. OcHOBHBIC 33J]a41 aHAJM3a U HHTEPIPETAINN JTaHHBIX.

35. CoBpeMeHHbIE MAaKeThl MPUKIATHBIX MPOTPaMM JUIs peleHus 3a7ad 00paboTKU IKCIIEpUMEH-
TaJBHBIX TaHHBIX.



6.2.2. IIpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHY
Bapuant Ne 1

Ne i/m Bonpocsl BapuaHThl 0TBETOB
1. Konnenuust uccinenoBanusi cu- | 1. BBIOpaHHBINA METOJ POBEICHHS UCCIIEIOBAHUI CH-
CTEMBI — 3TO... CTEMBbI YIIpaBJICHUS
2. cucTema B3IJISI0B, OIPEEIISIOIINX OCHOBHBIE
HAIPAaBIICHUS UCCIICIOBAHUS
3. pe3yabTaThl, OJIYYEHHbIE B IIPOLIECCE UCCIIEIOBAHUS
CHUCTEMBI YIIPaBJIEHUs OpraHu3anuei
4. aHaIM3 YKOHOMUYECKUX [TOKa3aTesIeH NesTeIbHOCTH
OpraHu3aliy 3a UCTEKIINN epUoJl
2. B xoxe uccnenoBanus 00b14HO | 1. peliaroinyro v SKBUBAJIEHTHYIO.
bopMuUpYIOT ....... TUIIOTE3bI 2. IMaBHYIO U BTOPOCTEIIEHHYIO.
3. OCHOBHYIO U aJIbTE€PHATUBHYIO.
4.110JI0)KUTENIBHYIO U OTPULIATENIBHYIO.
3. OmHO W3 OCHOBHBIX CBOWCTB | 1. MPOM3BOAUTENHHOCTH TPYAQ
BHEIIHEH Cpelbl — 3TO... 2. puUcK
3. HEONPEIEIEHHOCTh
4. )KecTKasi uepapxuyeckas CTpyKTypa
4. Kak Ha3piBaeTcs COBOKYMHOCTh | 1. yrmopsioueHHbIH Habop
3JIEMEHTOB, B3aUMOJEHCTBYIO- 2. cucrema
IIMX MEXIy cOO0H U BHEIIHEH 3. 3B€HO
CpeJIoii B mpoliecce 1iejieHa- 4. KOMILJIEKC
MPABJICHHOTO (PYHKIIMOHUPOBA-
HUSA?
S. C TOuKM 3peHust y4acTHs 4eno- | 1. OpraHu3aluoHHBIE, SPraTUUYeCcKue U TEXHUUECKUE
BEKa B peali3alluy YIpPaBISAIO- | 2. CTATUYECKUE U TUHAMUYECKHE
IIMX BO3AEUCTBUM  cucTeMbl | 3. peasibHble U aOCTpaKTHBIE
OBIBAIOT ... 4. OTKPBITBIE U 3aKPbITHIE
6. [Tpu oObenMHEHUN HNIEMEHTOB B | 1. Ipeacka3yeMocTh
CUCTEMY IOCIeIHssI Tpuodpe- 2. TOJIEPaHTHOCTh
TaeT cnenuprUecKue CUCTEM- 3. CHHEPreTUYHOCTb
HbI€ CBOMCTBA, HE MPUCYIINE HU | 4. SMEPPKEHTHOCTD
O0JIHOMY M3 3neMeHTOB. Kak
Ha3bIBAIOTCS ATH CBOMCTBA?
7. CuHOHMMOM TepMHUHa «kiace» | 1 maTpuna
SIBJISICTCA ... 2 TakCOH
3 BEeKTOp

4 npu3HaK




AnHanus — 370...

1. mpencraBiieHUE CIOXXHOTO OOBEKTa B BHUJE NMPOCTHIX
COCTABJISIIOLIUX U ONPEeNIEHUE CBSI3U MEXAY HUMU

2. COEAMHEHUE MPOCTHIX COCTABIISIIOIINX OOBEKTA B €1~
HOE 11eJ10€ TI0 U3BECTHOMY IPABIILY

3. BBISBICHHE TJIaBHOrO (hakTopa, BIMAIOLIETO Ha
ycToi4rBOe (PYHKIIMOHUPOBAHUE paccMaTpUBaeMON CH-
CTEMBI

4. BpijeneHue u U3ydyeHue OTHEIbHBIX YacTel 0O0beKTa
UCCJICI0BAHUS

OCHOBHBIE 3aJa41 CUCTEMHOTO
aHanusa

1. nexoMIo3uIys, aHAJIU3 ¥ CUHTE3.

2. uHTeTrpUpoBaHue U qudPpepeHIrpoBaHue.

3. BBIYHCIICHHE TIOKa3aTeleld aHaan3a 1 OCHOBHOM TEH-
JEHIIUH Pa3BUTUS CUCTEMBI

4. CTPYKTYpHBII U NapaMeTPUUYECKUI CUHTE3

10.

Cunres — 9710...

1. mpencTaBiieHUE CIIOKHOTO O00bEKTa B BUJE MPOCTHIX
COCTABIISIFOLIUX U OMPECNICHUE CBSI3U MEXAY HUMH

2. COeIMHEHHE TTPOCTHIX COCTABIIAIONINX O0OBEKTA B €1I1-
HOE 11€J10€ TI0 U3BECTHOMY MPAaBIITY

3. BBISBICHHE TJIaBHOTO (hakTopa, BIMAIOLMIETO Ha
ycToiunBoe (PYHKIMOHUPOBAHUE paccCMaTpUBAEMOM CH-
CTEMBI

4. ompejeneHue MapaMETPOB, XapaKTEPU3YIOLIUX [ei-
CTBHE CUCTEMBI YIIPABJICHUSI.

11.

VYcioBust  HEONpeNeNeHHOCTH
XapaKTEepU3yIOTCS —

1. BO3MOXXHOCTBIO IIOJyYEHHUSI OTPULATEIBHBIX PE3YIlb-
TaToB.

2. Hen30€XKHOCTBIO MOJYYEHUsI OTPULIATENIBHBIX Pe3yJib-
TaToB.

3. HUCKJIIOYEHHEM BO3MOXKHOCTH IIOJIYYEHHUS OTpHIa-
TEJIbHBIX PE3YJIBTATOB.

4. cBoiicTBaMU J10/Iel U OpraHu3aluii, ¢ KOTOPBIMU B3a-
MMOJICICTBYET paccMaTpuBaeMasi OpraHu3ausl.

12.

OKcnepTHas cCUCTEMa 370 ...

1 cucrema, co3gaHHast sl MPOBEACHUS SKCIIEPTHU3HI.

2 Tpymma SKCIEepTOB, COBMECTHO peEHIaomasi MOCTaB-
JICHHYIO 3a/1ay4y.

3 cucreMa HCKYCCTBEHHOTO MHTEIJIEKTa, NCTIOJb3YIOMIast
3HaHUS I 00ecrieueHus BBICOKOA((EKTUBHOTO pellie-
HUS 33/1a4 B Y3KOU NMpo¢eCcCHoHaIBHOM 00JIacTH.

4 cuctema, 3pPEeKTUBHOCTh KOTOPOU OIEHUBAETCS IKC-
IepTaMH.

13.

DKcIepTHBIE CUCTEMBI MO ce-
paM HCIONb30BaHMs Kilaccudu-

LUPYIOTCS HA ...

1 OTKpBITBIE U 3aKPBITHIE.

2 CTaTUYecKHue U THHAMHYECKHE.

3 IPOU3BOJICTBEHHBIE U YIIPABICHYECKUE.
4 opraHu3allMOHHBIE U TEXHUYECKHE.

14.

OCHOBY JKCIEPTHOM CHUCTEMBI
COCTAaBIISIET ...

1 6a3a MaHHBIX.

2 Oa3a 3HaHUH.

3 mpenMeTHasi 001acTh.

4 cucrema ypaBHEHHWH, ONUCHIBAIOIIMX TUHAMHUKY CH-
CTEMBI.

15.

KomnoereHTHOCTH ATO ...

1 cmocoOHOCTD K aHAIIHBY.
2 crocoOHOCTh K CUHTE3Y.
3 3HAHUWE MPEIMETHON 00JIaCTH.




4 cnocoOHOCTh MPUHUMATH BEPHBIE PEIICHUS TIPU HE-
MTOJIHBIX WJIM HEKOPPEKTHBIX JIAHHBIX.

16.

K xakum cuctemam OTHOCATCS
CHCTEMBI C OOJIBIIMM KOJIHYe-
CTBOM Pa3HOTHUIIHBIX AJIEMEH-
TOB, COCIMHCHHBIX Pa3HOO0Opa3-
HBIMH CBSI3SIMU?

1. x 6oIBIINM

2. K CMEIIaHHBIM

3. K CJI0KHBIM

4. K HEyCTOMYHUBBIM

17.

ManI/IHa JaHHBIX BKJIFOYACT ...

1. pe3ynbTaThl HAOIIOICHUS HAJl COCTOSIHUEM HCCIIETye-
MOM CHCTEMBI.

2. 3Ha4YeHHs (HaKTOPOB, BIMIONINX HA PE3YyJIbTaT IKCIIe-
pUMEHTA.

3. maHHBIC 00 YCIOBUSAX HAOIIOJACHUS 32 COCTOSTHHEM
CHUCTEMEBI.

4. 3HaueHus1 Kputepues I3H(HEKTUBHOCTH CUCTEMBI.

18.

baza 3Hanuii BKJIIO4aer ...

1 daxTs! 1 npaBuia.

2 (hakThl U BBIBOJIBI.

3 mokasareiu U KpUTEpHUu.
4 MeToJbl U METOJIUKH.

19.

B cranmaptuzoBaHHOW MaTpuile
MAHHBIX ...

1 Maremarnueckoe 0XUAaHUE U TUCIIEPCUs TPU3HAKA
paBHBI HYJIIO.

2 MaremaTnueckoe OXuJaHue IPU3HaKa paBHO €IUHU-
1€, a JUCIEePCHUsl paBHA HYJIIO.

3 Marematuueckoe 0XKuAaHue IPU3HAKA PABHO HYJIIO, a
JUCIIEpCHUsl paBHA €UHUIIE.

4 MaTtemaTH4eCcKO€e OKUJaHUE U AUCIEPCHS PU3HAKa
paBHBI EMHUIIE.

20.

CTaHI[apTI/BaI_II/IH
JaHHBIX ITO3BOJIACT ...

MaTpulbl

1. cpaBHMBaTE MeX1y COOOMN pa3IUUHbIe KPUTEPUU U
NOKa3aTesHy.

2. uccenoBaTh TMHAMUKY U3y4aeMOTo SBJICHUS.

3. CHU3UTH BAMSIHUE (PAaKTOpa HEONPEIEIEHHOCTH.

4 comoCTaBIATh MPU3HAKK PA3IUYHON PU3HUecKol npu-
POJBL.

Bapuant Ne 2

Ne i/

Bonpocsl

BapnaHTm OTBETOB

C Touku 3peHus B3aUMOJEH-
CTBHSI CHUCTEM C OKpYKarolleu
CpPEeAOH pa3nuyaror. ......

. OTKPBITBIC U 3aKPBITHIC CUCTCMbI
. AaKTUBHBIC 1 ITaCCUBHBIC

. CTaTUYECKHE U AUHAMUUYECKUE

. peasibHble U aOCTPaKTHBIE

basb1 3Hanu# co3garorced ...

. OKCIICpTaMu U NIpOTrpaMMHUCTaAMH.

. OKCIIEpTaMU U MHXKCHECPAMH I10 3HAHHUAM.

3. HHXKCHCPAMHU 110 3HAHUAM U ITPOrpaMMHUCTAMU.

4 OKCIIEPTaMH, MHXKCHCPAMHU 110 3HAHUAM U ITpOorpaMmMu-
CTaMH.
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OcHOBHAsET OCOOEHHOCTH CIIOXK-
HBIX CUCTEM ITO...

1. BoibItoe KOJIMYECTBO DJIEMEHTOB

2. BonpIioe KOTMYECTBO CBA3CH MEXTY JIEMEHTaMH

3. Pa3HOOOpa3ue TUIIOB 3JIEMEHTOB U CBSA3EH MEXK]y HU-
MH.

4. JINHaMUYHOCTH MPOIIECCOB, MPOTEKAIOIINX B CUCTEME
1pu ee GyHKIIMOHUPOBAHHH.

4, Brixonnas nmepemenHasi, xapak- | 1. kputepwuii.
Tepu3ymollas mnopefeHue uccie- | 2. hakrop.
TyeMOW CHCTEMBbI Ha3bIBACTCH. .. | 4. OTKIIVK.
5. moKa3aTelb.
o. C TOuUKM 3peHHus CYIIHOCTHU | 1. OTKPBITBIE U 3aKPBITHIE CUCTEMBI
MPUPOABI AJIEMEHTOB pa3iinya- | 2. aKTUBHbIE U TACCUBHBIC
0T CJIEIYIOIIHNE CUCTEMBL. . ... .. 3. cTaTHYecKue M JUHAMUYECKHE
4. peanibHble U aOCTPAKTHBIE
6. OcoOeHHOCTBI0 OONBIIMX CH- | 1. 3HAYUTETBHBIC pa3MephI
CTEM SBIISETCH. . ... 2. HaNW4YWe B HUX CJIOKHOMW YIPaBIISIIOIICH MOICUCTEMBI
3. 607bI11asg Macca 3JIEMEHTOB
4. BO3BMOXHOCTH OIHUCAHUs COCTOSIHUS O€3 yuera cocTo-
STHUSL KQXKJIOTO AJIEMEHTA CHCTEMBI B OTACITBHOCTH
7. @akTOpHBIA aHaIM3 CUCTEMHI | 1. omucanue PyHKIIMOHUPOBAHUS OTJCIIbHBIX 3BEHHCB
(oOBekTa) — 3T0. .. CHUCTEMBI.
2. aHanM3 BO3AEUCTBUSI HAa pabOTY CUCTEMbI BHEILIHUX U
BHYTpPEHHUX (PaKTOPOB.
3. aHanu3 pabOTHl UCTIOJIHUTEIBHBIX 3BEHHEB CUCTEMBI.
4. crioco0 BeIpaKEHUS MIPEATIOYTCHUS
CyObEKTHBHBIMU BEPOSITHOCTSIMH.
8. Kak naszpiBaercs cioco6 Beipa- | 1. coprupoBka
KESHUS PEATIOYTEHUS ITyTeM 2. TIOTIApHOE CpaHeHHE
MIPEJCTABICHHS YIIEMEHTOB B 3. paHXHpOBaHUE
BU/IE TIOCJIEI0BATEILHOCTH B 4. anpropHOE BRIPAKEHHE MPEIIOYTCHUI
COOTBETCTBHH C BO3PACTAHUEM
WA yOBIBAHUEM HX MPENIOYTH-
TEIbHOCTHU?
9. Craructuueckasi TUIIOTE3a — 1. mpeanonoxenue (CyKJI€HNUE), TOATBEPKIAEMOE HIIH
3TO... OIIPOBEPraeMoe B X0/I€ CTATUCTUYECKOTO MCCIIEJOBAHUSI.
2. CTOJIb MaJiasi BEpOSITHOCTb, YTO COOBITHE C TAKOW Be-
POSITHOCTBIO SIBJISETCS MPAKTHUECKU HEBO3MOKHBIM.
3. Hay4YHO 00OCHOBAHHBIE CIIOCOOBI U METOJIbI HCCIIEIO-
BaHUs PUEMBI TPOBEPKH UCTUHHOCTH 3HAHUH U 3aKITIO-
YEHUI
4. cioco0 BBIpAKEHUS MPEANOUYTEHUSI CYObEKTUBHBIMU
BEPOSITHOCTSIMH.
10. | Kak Ha3bIBaeTcs cpeHee 1. k03¢ puLmeHT paHroBoil KOppenaunuu

apudmeTnyeckoe HOMEPOB AJie-
MEHTOB B paH)XMPOBaHHOM psi-
Ay, ABJIIAOINUXCA OAUHAKOBBIMHA
10 NMPEANOYTUTEIBLHOCTH ?

2. o0t panr
3. CTaHIapTU3UPOBAHHBINA PaHT
4. BENMMYUHOW BBIYMCIICHHON JUCTIEPCUH




11.

Cratuctuueckuili psin pacrpe-
JeNIeHHsI — 3TO. ..

1. COBOKYITHOCTb, U3 KOTOPOI MPOU3BOAUTCS OTOOP
SIMHUI] B X0JI¢ HAOIIOICHHUSI.

2. yIOPSA0YCHHOE PaCIpeICIICHIE SUHUI] H3ydaeMOn
COBOKYITHOCTH Ha TPYIIIIBI IO ONPEACICHHOMY Bapbu-
pyIoIIEeMy MPU3HAKY.

3. mpeanoyiokeHue (CyXAeHHUE), MOATBEPKIaeMOe UITH
OMPOBEPracMoOe B XOJI€ CTATUCTUIECCKOTO UCCIICIOBAHUS.
4. COBOKYITHOCTh OTOOPaHHBIX €AMHHI] B X0JI¢ HAOJII0-
JICHUSL.

12.

FCHepaJ'IBHaH COBOKYIITHOCTb —
9TO...

1. mpeanonoxeHue (CyxaACHHUE), MOATBEPKIAEMOE UITH
OTPOBEPracMoe B XOJI€ CTATUCTUICCKOTO UCCIICIOBAHUSI.
2. COBOKYITHOCTh OTOOPAHHBIX €IMHHMI] B X0JI¢ HaOJIt0-
IeHUs.

3. CTOIb MaJasi BEPOATHOCTD, YTO COOBITHE C TAKOH Be-
POSITHOCTBIO SIBJISICTCS MPAKTUICCKH HEBO3MOYKHBIM.

4. COBOKYITHOCTb, U3 KOTOPOU MTPOU3BOIUTCS OTOOP
EIMHHUIL B X0/ HAOII0CHUS.

13.

Bri6opka — 370...

1. mpenmnonoxxenue (CyxkaeHue), MOATBEPKAAEMOE HIIU
OTPOBEPracMoe B XOJI€ CTATUCTUUYECKOTO MUCCIICIOBAHMUS.
2. COBOKYITHOCTh OTOOPaHHBIX SAMHHI] B X0JI¢ HAOJII0-
JICHUS.

3. cTOJIb MaJ1asi BEPOSTHOCTh, YTO COOBITHE C TAKOU Be-
POSITHOCTBIO SIBIIICTCS MPAKTUUECKH HEBO3MOXKHBIM.

4. HECKOJIbKO 3HaUEHUH aHATM3UPYEMOTO MOoKa3aTels,
OTOOpaHHBIX ISl HCCIICTIOBAHUN.

14.

Bri6epute mapameTpsl cTaH-
JApTHOTO HOPMAaJIbHOT'O pac-
npeaesIeHus

1. M=00=1
o M=00=0
3. M=1D=1

4 M=-lo=+1

15.

DKCTMOHEHIMANbHOE pacrmpee-
JICHUE XapaKTepU3yeTcs ...

1 mapameTrpamu A u L.

2. mapamerpamMu M u G.
3. mapaMeTpoM A.
4.mapamerpamu o, B U 7.

16.

B yeMm cocTouT runore3a KOM-
HakTHOCTH?

1 OOGBEKTHI OIHOTO KJIacca OMHUCHIBAIOTCS KOMIIAKTHOM
CUCTEMOH ypaBHEHMUIA.

2 V3meHeHusl pa3IUYHbIX IPU3HAKOB OJM3KH 110 CBOUM
3HAYECHUSM.

3 Paccrosinre Mex a1y oObeKTaMHU OJTHOTO Kj1acca B IIpo-
CTPAHCTBE MPU3HAKOB MEHBIIE, YEM PACCTOSTHUE MEXKIY
00BEKTaMH Pa3INYHBIX KJIACCOB.

4 PaznuuueM Mexay NpU3HaAKaMH IMOX0XKUX OOBEKTOB
MO3KHO MpeHeOpeyb.

17.

YpoBeHb 3HAUUMOCTH — 3TO. ..

1. MakcuManabHOE 3HaYEHHE BHIOOPKU

2. CTaTUCTUKA KPUTEPHUS, IO KOTOPOU CYASAT O CIpaBell-
JIMBOCTHU CTaTUCTUYECKON TUIIOTE3bI

3. MmokasaTesib KadecTBa NPEAMETOB WM SABJICHUH, IO
KOTOPOMY MOKHO OIPEJEIUTh UX CXOACTBO WU Pa3iu-




quc
4. cTonp Maias BCPOATHOCTb, YTO €O MOIKHO IIPCHC-
6peqb B JaHHOM HCCJICAO0OBaHHUU

18. | Beibpats dopmyny mns ompe- 1 <+ 13
JeJeHts cpeiel apupmeTrye- X= H,le Xi
CKOM N
B3BEIIECHHOMN Z X; .
2. o _ =l
X=-
>t
i=
3. X =% X, X5.. X,
4 )_(:(Xmax Xmln)/2
19. | Beibpats qoopM}iﬂy jIs ompe- | q )—(:nlxlxzxs___xn
JeNIeHusl cpeiHer apudmernye- B
CKOIi TIPOCTOi 2.X=(X, 12+ X, + X5...X, /2)/ n—-1
1 n
Nz
— 1&|Yi—Yx
4 A==3% |=——.100%
Nz Y
20. | BwiOpate Qopmyny s ompe- n
JCTICHHsI CPEIHETO JIMHEHHOTO Z‘Xi _X‘
OTKJIOHEHHS lLd=*
n




Bapuant Ne 3

Ne ni/n

Bonpocsl

BapuaHTbl 0TBETOB

1.

Koadduuuent pocra mnokasbl-
BACT ...

1 BO CKOJIBKO pa3 U3MEHUJICS YPOBEHbB psijia MO CpaBHE-
HUIO C TIPEBIIYIIUM WM HAaYaJIbHBIM YPOBHEM.

2 CKOJIBKO MPOIEHTOB COCTABIISIET MOCIEAYIOMUMI YPO-
BEHb Psi/ia OT MPEAbAYIIET0 UIH HAa4YalIbHOT'O YPOBHSI.

3 Ha CKOJIBKO €MHMII U3MEHUJICS MOCIEAYIOIIMH ypo-
BEHb Psi/la 0 CPABHEHUIO C MPEABLAYIINM UK Haualb-
HBIM YPOBHEM.

4 Ha CKOJIBKO MPOLIEHTOB YBEITUYMJIICS YPOBEHb OTUYETHO-
T'o epruoaa 1o CpaBHCHUIO C MPCAbIAYIIIUM UJIW HAYaJIb-
HBIM YPOBHEM.

Temn pocra NOKa3bIBAET ...

1 BO CKOJIBKO pa3 U3MEHWICS YPOBEHb psiJia 110 CpaBHE-
HUIO C TPEBbIIYIIUM WM Ha4aJbHbIM YPOBHEM.

2 CKOJIBKO MPOLIEHTOB COCTABJISET MOCIEAYIOIINUN ypo-
BEHb Psi/ia OT MPEAbAYIIET0 UIN HA4YaIbHOTO YPOBHSI.

3 Ha CKOJIBKO €MHMI] U3MEHUJICS MOCIEIYIOIINUN ypo-
BEHb Psi/ia IO CPABHEHUIO C MPEABIAYIINM WU Haualb-
HBIM YPOBHEM.

4 Ha CKOJIBKO MPOILIEHTOB YBETUYMIICS YPOBEHb OTUYETHO-
ro Mepro/Ia 1Mo CPABHEHUIO C MPEABIIYIIIUM WA HaYallb-
HBIM YPOBHEM.

Temn npupocTa NoKa3bIBaeT ...

1 BO CKOJIBKO pa3 U3MEHUJICS YPOBEHb psiJia 110 CpaBHE-
HUIO C TPEBIIYLIIIM WM Ha4aJbHbIM YPOBHEM.

2 CKOJIBKO MPOIEHTOB COCTABJISIET MOCIEAYIOIINI ypO-
BEHb pAJIa OT MPEbIIYIIEr0 WIK HA4aJIbHOTO YPOBHS.

3 Ha CKOJIBKO €MHMI] U3MEHUJICS MOCIEIyIOINN ypo-
BEHb pAJIa IO CPABHEHUIO C IPEABIAYIIUM WU Ha4yallb-
HBIM YPOBHEM.

4 Ha CKOJIKO MPOIIEHTOB YBEITUYUIICS YPOBEHb OTUYETHO-
ro nepuoja 1mo CpaBHCHUIO C MPCAbIAYIINM W HAYaJIb-
HBIM YPOBHEM.

AoOcomrotHoe 3Hauenne 1%
MPUPOCTA MTOKA3HIBAET ...

1 CKOJTBKO €TMHUIT HAJI0 TPOU3BECTH B IAHHOM TIEPHOJIE,
9TOOBI YPOBEHB MPEABIAYIIET0 Mepruoaa Bo3poc Ha 1 %..
2 CKOJIBKO €IMHUI] B IPOIIEHTAX COCTaBJISET MOCIETYIO-
LI YPOBEHB psifa OT MPEAbIAYIEro UM Ha4albHOTO
YpOBHSI.

3 Ha CKOJIbKO €ITMHULl U3MEHWIICS MOCIEAYIOINHA ypo-
BEHb psJia IO CPABHEHUIO C TIPEIBIAYIIIUM YPOBHEM.

4 Ha CKOJIbKO IPOLIEHTOB YBEIHYUIICS YPOBEHb OTYETHO-
T'0 Meproa MO CPAaBHEHHUIO C MPEIBIIYIIINM YPOBHEM.

HWHpgexkc ce30HHOCTH onpeacida-
€TCA KakK ...

1 OtHoeHNe 3HaYeHUs TTOKA3aTeNs 38 TEKYLIHI MecCsIIT
K 3HAYEHUIO [TOKA3aTelIs 32 UCTEKIINI MECHII.

2 OTHOILIEHNE 3HAaYEHMsI [T0Ka3aTeNs 3a TEKYIUN MeCsII]
K 3HAYEHUIO [TOKA3aTells 32 aHAJIOTMYHBIA MECALL ITPE/bl-
JyILLIEro roja.

3 OTHONIEHME 3HAYEHUS MMOKa3aTeNs 32 TEKYIIMN MeCSII]
K CPEIHEr0JIOBOMY 3HAUEHMIO ITOKa3aTeIsl.

4 OTHOIIeHHE 3HAYEHUS TT0Ka3aTels 3a TeKYILUNH MecsI]
K CPEIHEr0JJOBOMY 3HAUEHHUIO N10KA3aTessl 32 MUHYBIIUI




Tono.

WHTepBasibHbBIE MOKA3aTeNN Xa-
PaKTEpU3YIOT ...

1 cocrosiHue n3ydyaeMoro 00beKTa 3a ONpeIeIeHHbII
[IEPUOJ] BPEMEHHU.

2 COCTOSIHHE U3Y4aeMOro 00bEeKTa Ha OMPEICICHHYIO
JaTy.

3 U3MEHEHHEe COCTOSTHUS U3y4aeMoro 00beKTa 3a ompe-
JIEJIEHHBIH 11epUOoJl BpEMEHH.

4 cKOpOCTb U3MEHEHUE COCTOSTHUS U3y4aeMOro 00beKTa
3a OIPEJIEIICHHBIIN IEpUOJT BPEMEHH.

JAuHamuueckue IIOKAa3aTeNn
BPEMEHHOT'O psa MOTYT OBITh

1 saneMeHTapHBIMH U KOMIUIEKCHBIMH.

2 IeNCTBUTEIBbHBIMIA U MHUMBIMH.

3 LENHBIMHA U 0a3MCHBIMU.

4 neTepMUHHPOBAHHBIMU U CITYYaiHBIMH.

BripaBHuBaHUE PAIOB TUHAMU-
KU MIO3BOJISIET ...

1 BBIIBUTH OCHOBHYIO TCHACHIMIO U3MCHCHUS ITOKAa3a-
Tes.

2 GoJiee MOITHO yYeCTh COBOKYITHOCTh (DaKTOPOB, BIIHSI-
IOMIMX Ha [TOKa3aTelb.

3 IOBBICHTH TOYHOCTH PE3YIHTATOB UCCIICIOBAHUS.

4 OBBICUTH JOCTOBEPHOCTh PE3YJILTATOB UCCIIEIOBAHUSL.

MomMeHTHBIE TOKa3aTeld Xa-
PaKTEepU3YIOT ...

1 cocTosiHUE M3y4aeMoro 0ObEKTa 3a ONpPEeACTICHHBIN
HepHOJ BPEMEHH.

2 COCTOSIHHE U3y4aeMOT0 00bEKTa Ha ONPEACICHHYIO
Jary.

3 U3MEHEeHHEe COCTOSHUS H3y4aeMoro 0OBEeKTa 3a ompe-
JICTICHHBIN TIEPHOJT BPEMEHHU.

4 cKOPOCTh U3MEHEHHSI COCTOSIHUS N3y4aeMOro 00beKTa
3a ONpeeIeHHBIN epruo/] BpeMEHH.

10.

AOCOJIIOTHBIE TIOKA3aTeEn Xa-
PaKTEPU3YIOT ...

1 oyro BETMYHMHBI, TPUBEACHHYIO K 0a30BOMY YPOBHIO
2 aGCOMOTHBIN TeMIT U3MEHEHUS 3HAYeHHsI TOKa3aTess
3 3Ha4YcHUE BEJINYNHELI B HaTypaJlbHOM BBIPAKCHWH.

4 TeMIl I3BMEHEHHUS 3HAYEHUS TIOKa3aTelsl, MPUBEICHHBIN
K 0a30BOMY YPOBHIO.

11.

AOCONIOTHBIE IIETIHBIE TPHPO-
CTBI TTOKA3bIBAIOT. ..

1 Ha CKONBPKO €MHHUII U3MEHUJICS TMOCIEYIOIINUNA ypo-
BEHb PSAJa IO CPABHEHUIO C HAYAJIbHBIM.

2 Ha CKOJIBKO €IMHUIl U3MEHUJICS TTOCJIEAYIOIINN ypo-
BEHb PJa IO CPABHEHUIO C MPEIBIIYIIIHM.

3 BO CKOJIBKO pa3 U3MEHUJICS MOCIEAYIOIINI YPOBEHb
psAlla 0 CPAaBHEHUIO C HAYaJIbHBIM.

4 BO CKOJIBKO pa3 U3MEHUJICS MTOCIENYIOUN YPOBEHb
psAlla M0 CPABHEHUIO C MPEABLIYITUM.

12.

AOcomoTHbIE 0a3UCHBIE TPUPO-
CTBI TTOKA3bIBAIOT. ..

1 Ha CKOJIBKO €TMHUILl U3MEHWIICS MOCIEAYIOINMI ypo-
BEHb PsJa IO CPABHEHUIO C HAYAJIbHBIM.

2 Ha CKOJIBKO €IMHUI] U3MEHUJICS TOCIEIYIOIINI ypo-
BEHb PsJa IO CPABHEHUIO C MPEIBITYIIHM.

3 BO CKOJIBKO pa3 U3MEHUJICS MOCIEAYIONINI YPOBEHb
psAlla 0 CPAaBHEHUIO C HAYaJIbHBIM.

4 BO CKOJIBKO pa3 U3MEHUJICS MOCIIEIYIOIUN YPOBEHb
psAlla M0 CPABHEHUIO C TPEABIIYIIUM.

13.

AOCOJIFOTHBIM TIEMTHON MPUPOCT
BEJIMUMHBI Y PAacCUUTHIBAETCS
o gopmyzre ...

lYn-l' Yn.
2Y0- Yn
3 Yn- Yo




4 Yn - Yn-1.
14. | A6comoTHbIi 0a3ucHBIA TIPHU- | 1 Yn-1- Yn.
POCT BEJIMYHMHBI Y PAacCUUTHIBA- | 2 Yo - Yn
eTcs o popMmyiie ... 3Yn-Yo
4 Yn - Yn-1.
15. | OTHocuTenbHBIE  TOKa3aTeNH | | J0JI0 BEJIMYUHBL, IPUBEIECHHYIO K 0230BOMY YPOBHIO
XapaKTEepU3YIOT ... 2 abCOJIOTHBIN TEMIT U3MEHEHHS 3HAYCHUS TIOKA3aTeIs
3 3HaueHUE BEIINYMHBI B HATYPAJIIbHOM BBIPa)KCHHUH.
4 TeMIl U3MEHEHUS 3HAYEHUS 0Ka3aTelsl, IPUBEICHHBIN
K 6a30BOMY YPOBHIO.
16. | IlpousBoaHble pAabl TUHAMUKH | | HEMHBIMU U Oa3MCHBIMH.
OBIBAIOT ... 2 MOJNIOKUTEJIBbHBIMHA U OTPULIATEIbHBIMH.
3 IOJIHBIMH U HEIOJIHBIMH.
4 BO3pacTalOUIMMHU U YObIBAIOIIKMMHU.
17. | K merogam BblpaBHHUBaHMs ps- | 1 meton Jenbdu.
JIOB IMHAMUKHA OTHOCUTCH ... 2 METOJI CKOJB3ALIEH CPEIHEN.
3 MeTo]1 HeollpeIeIeHHbIX MHOXUTENEH Jlarpanxa.
4 MeTox INIaBHBIX KOMIIOHEHT.
18. | Cpemnuii ypoBeHb B HHTEp- | | cpeqHe reoMeTpHIECKOM
BaJIbHBIX DPsax AMHAMUKHM HUC- | 2 CpeQHEN rapMOHUYECKOU
qucsiercs no popmyse. . . 3 cpenHelt apudMeTuyecKoi.
4 cpegHel XpOHOJIOTHYECKOM.
19. | Cpennuii ypoBeHb B MOMEHT- | | cpeqHei reoMeTpHIecKOM
HBIX Psilax IMHAMUKH C HEPaB- | 2 CpeJHEN rapMOHUYECKOU
HbIMM MHTEpPBAJIAMU HCUUCIS- | 3 CpeaHEeN XPOHOIOTUYECKOM.
eTcs o hopMmyIe. .. 4 cpennelt apudMeTHYECKONW B3BEIICHHOM.
20. | Pax oTHOCHUTENBbHBIX BEIMYMH, | | ycpeaHEHHBIM
MPUBEIECHHBIX K MPEAbIAYIIEMY | 2 LIETHbIM.
NEPUOAY, Ha3bIBAETCA. . . 3 Ga3UCHBIM.
4 TUHAMAYECKHUM.

6.3. Onucanue nokasareJsieil U KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, ONIUCAHUE

IIKAaJ1 OII¢CHUBaHUA
6.3.2. Kputepuu o1ieHOK NPOMeKYTOUYHOI aTTecTAlMHU (IK3aMEeH)

Onenka

(HEeyT10BJIETBOPHUTEJIBLHO)

«Q» 0CBOEHHSA

Iloporosbliii ypoBeHb

YrayoJaeHHbIH
YPOBEHb OCBOEHHS

IIpoaBuHYyTHII
YPOBEHb OCBOCHUS

«3»

(YA0BJ1€TBOPUTEJIHHO)

«5»
(oTaM4HO)

«“»
(xopoio)

CTymeHT B MMOJTHOM

CryneHT He 3HaeT
3HAYUTEILHON YacTH
Marepuana, JOImycKaeT
CYIIIECTBEHHBIE OIIMOKU B

CTyneHT MOBEpXHOCTHO
3HACT MaTepuan
OCHOBHBIX Pa3/IeiIOB U
TeM y4eOHOMH
JUCITUILTAHBI, JIOITyCKaeT

CTyaeHT XOpOIIIo 3HAeT

MaTepua, TPaMOTHO U

0 CYILIECTBY U3J1araet
€ro, JOIycKast

00BEMe 3HaeT MaTepua,
TpaMOTHO | 110
CYIIECTBY U3Jaraer ero,
HE JIOIycKast

HEKOTOpbIE HETOYHOCTH B CYILIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha .
BOIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
p Ha BOIIPOC
He ymeer Haxonuts Wnorga Haxogut YBepeHHO HAXOUT be3ommnbouHo HaxoUT
petreHus: O0IBITMHCTBA perienus, perienus, pemieHus,
MIPETyCMOTPEHHBIX MpeyCMOTPEHHBIE MIpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
porpaMmMoi 00yueHust porpaMMoit 00ydeHust porpaMMoit 00yueHust IPOrpamMmon




Onenka

IHoporoBblii ypoBeHb YrayoneHHbIH IIpoaBuHyTHII

«2» OCBOCHMA YPOBEHb OCBOCHHS YPOBEHb OCBOCHHSA
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S»
(Y10BJIETBOPUTEJIBHO) (xopo1o) (0OTJIMYHO)
3aJaHUI 3a1aHU 3a1aHul o0OydeHus 3aJaHAil
BonbmuHCTBO IIpenycMoTpeHHbIE [IpenycMoTpeHHbIE [IpenycmoTpeHHbIe
MIPETyCMOTPEHHBIX MpPOTpaMMoii 00yUIeHHUs MpOTpaMMoii 00ydIeHHUs MpOTpaMMoii 00ydIeHHUs

MporpaMMoi 00ydeHus
3a/IaHU HE BHITIOJIHEHO

3aJJaHHs BBITIOJTHCHBI
YAOBJICTBOPUTEIBHO

3aJaHusd yCIICIIHO
BBITIOJTHCHBI

3aJaHurd yCIICIIHO
BBITIOJTHCHBI

Hpumepuaﬂ WKaila OueHUBGAHUA 3HAHUI 8 MECMOBOIL gbopme:

KoaunyecTBo NpaBuJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynoBierBopurenbHO
50-65 Y 10BIETBOPHUTENEHO
66-85 Xoporio
86-100 OTnraHO

6.3.3. Kputepun o1ieHOK NPOMeKYTOUYHOI aTTeCTALMHU (3a4€T)

Ouenka Onucanue
ITocemenne 6omnee 50 % JIEKINMOHHBIX ¥ IPAKTUIECKUX 3aHATHH; CTYAEHT TBEPIO
3HaeT MaTepHall, TPaMOTHO U 10 CYIIECTBY U3JIaraeT ero, He I0MycKas Cylie-
3auTeHo CTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIIPOC; BCE IIPEAYCMOTPEHHBIE IIPOTPAMMOM

0o0ydeHus 3a/1aHNs BHITIOTHEHBI, KAYECTBO UX BBHITIOJHEHUS TOCTATOYHO BHICOKOE;
B TCUCHHE CEMECTpPa BHIMOIHII TBOPUYECKYIO paboTy.

He 3auteno

ITocemenne menee 50 % JEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH; CTYACHT He 3Ha-
€T 3HaYUTEJIbHOW YacTH MaTepHaa, I0IyCKaeT CYIECTBEHHbIE OIINOKH B OTBETaX
Ha BOIPOCHI; OOJIBIIMHCTBO NPEAYCMOTPEHHBIX IPOrpaMMOi 00yUYeHus 3a1aHUH
HE BBINOJIHEHO, KAUYECTBO WX BBIMOIHEHHS OLIEHEHO YHCIOM OAIIIOB, OIM3KHM K
MUHUMAJIEHOMY.




Ilpumepnan wkana oyeHuBaHUA 3HAHUIL 8 Mecmosoul hopme:

KoinuecTBO NpaBUJIbLHBIX 0TBETOB, %o Onenka
0-49 He 3aureno

50-65 3aureHo

66-85 3auyTeHo

86-100 3auyTeHo

7. YYEBHO-METOJUYECKOE 1 ”THOOPMALIMOHHOE OBECIIEYEHUE
T CIHATITAHBI

7.1. PexomenayemMas uTeparypa
7.1.1. OcHoBHAas JIUTEpPaTYypa

1. mxypun, A. A. MeTonsl U CpeAcTBa HayuyHBIX UcclenoBaHui : yueOHUK / A.A. ITwxypuH,
A.A. ITwxypun (mi.), B.E. ITatkoB. — Mocksa : UH®PA-M, 2021. — 264 c. + Jlomn. Mmatepuaisl [ DIek-
TpoHHBIN pecypc]. — (Bricmee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010816-2. - Tekcr : anek-
TpOHHBIN. - https://znanium.com/catalog/document?id=360472

2. I'puropneB, A. A. MeTonbl 1 alNropuT™Mbl 00padOTKK NaHHBIX : yueObHoe nocobue / A. A. I'pu-
ropees, E. A. UcaeB. — 2-¢ u3na., nepepad. u qon. — Mocksa : UTHOPA-M, 2021. — 383 c. — (Bricmiee
obOpazoBanme: bakamaBpmar). - ISBN 978-5-16-015581-4. - Tekct : OJCKTPOHHBIA. -
https://znanium.com/catalog/document?id=361208.

3. Teopus craructuku : yueOHUK / oj pex. npod. I'.JI. I'pombiko. — 4-e uzg., nepepad. u q0mm. —
MockBa : HMH®PA-M, 2021. — 465 c¢. — (Bwicmiee o6Opa3oBanue: bakamaBpuar). — DOI
10.12737/textbook _5d0734d6e23853.79720708. - ISBN 978-5-16-014914-1. - TekcT : 3JIEKTPOHHBIN. -
https://znanium.com/catalog/document?id=376765.

4. I'pomsiko, I'. JI. Teopus cratuctuku : npaktukym / [".JI. 'pombiko. — 5-e u3a., ucmp. u 1om. —
Mocksa : UH®PA-M, 2021. — 238 ¢. — (Bwicmiee oOpazoBanue: bakanaspuart). - ISBN 978-5-16-
005432-2. - Tekcr : anekTpoHHBIH. - https://znanium.com/catalog/document?id=368500

5. MeTo/bl ¥ cpeacTBa HAYyYHBIX HccaenoBanuii: yueonuk / [Iioxypun A.A., [Tuxypun (mn.) A.A.,

[IarkoB B.E. - M.: HHUI[ HWH®DPA-M, 2016. - 264 <c. [DOnexTtpoHHbli pecypc] -
http://znanium.com/catalog.php?bookinfo=556860

6. Metoasl u anropuT™Mbl 00pabOTKH HaHHBIX: ydeOHoe mocobme / A.A. I'puroppeB. — M.:
NH®PA-M, 2017. — 256 c. [DnexkTpoHHbII pecypc] -

http://znanium.com/catalog.php?bookinfo=545998
7. MeToibl U cpelicTBAa KOMILJIEKCHOTO aHanu3a aAaHHbeix/ Kynanues A.IlL. - M.: HUL] UTHOPA-M,
2016. - 511 c. [DnexTponHsbIit pecype] - http://znanium.com/catalog.php?bookinfo=548836

7.1.2. JlonoaHuTEILHAS JIUTEPATypa

1. Ky3neno M.H. OcHOBBI Hay4HBIX HCCIeI0BaHUN : yuyeOHoe mocobue ams OakanaBpoB / Kys-
HeroB M.H.. — Mocksa : JamkoB u K, 2018. — 284 ¢. — ISBN 978-5-394-02952-3. — TekcT : 211ek-
TpOHHBIH - https://www.iprbookshop.ru/85322 .

2. bepexnas, E. B. MeToapl u Mozienu NMpUHATHS YIPaBICHYECKUX peIIeHHi: y4e0. mocobue /
E.B. bepexnas, B.1. bepexuoit. — M. : UHOPA-M, 2019. — 384 c. + Jlon. MaTtepuansl [ DNE€KTPOHHBIH
pecypc; Pexum noctyma http://www.znanium.com]. — (Bsicmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/975. - ISBN  978-5-16-006914-2. - Tekctr : DIEKTPOHHBIA -
https://znanium.com/catalog/document?id=354949

3. @uxtenromsil, . M. OCHOBBI MaTEMaTHYECKOT0 aHAJIKM3a : YUeOHMK JUIs BY30B : B 2 yacTsx /I
M. ®uxtenronpu. — 13-e, crep. — Cankr-IlerepOypr : Jlanp, 2021 — Yactp 1 : OcHOBBI MaTeMaTH4e-
ckoro aHammza — 2021. — 444 c. — ISBN 978-5-8114-7583-4. — Tekcr: 5IEKTPOHHBII -
https://e.lanbook.com/book/162390; https://e.lanbook.com/book/175511

4. BockoboiinukoB HO.E. OOpaGoTka M aHamu3 5SKCIEPUMEHTAJIBHBIX JAHHBIX B IaKeTax
MathCAD u Excel : yaue6HOoe mocooue / Bockoboiinukos FO.E.. — HoBocubupck : HoBocubupckuii roc-
yIApCTBEHHBIN apXUTEKTYpPHO-CTpouTeNnbHbId yHUBepcuTeT (Cubcerpun), 9bC ACB, 2020. — 161 c. —



https://znanium.com/catalog/document?id=360472
https://znanium.com/catalog/document?id=361208
https://znanium.com/catalog/document?id=376765
http://znanium.com/catalog.php?bookinfo=556860
http://znanium.com/catalog.php?bookinfo=545998
http://znanium.com/catalog.php?bookinfo=548836
https://www.iprbookshop.ru/85322
https://znanium.com/catalog/document?id=354949
https://e.lanbook.com/book/162390
https://e.lanbook.com/book/175511

ISBN 978-5-7795-0906-0. — Tekcr : a5ekTpoHHBIH // DnekTponHo-0ubaunoreunas cucrema [IPR BOOKS
: [caiiT]. — URL.: https://www.iprbookshop.ru/107639.html

5. Cokoios, I'. A. BBenenue B perpeCCHOHHBIA aHAIN3 U INIAHUPOBAHUE PETPECCHOHHBIX DKCIIC-
PUMEHTOB B SKOHOMHKE : yyeOHoe mocobue / I'. A. Cokonos, P. B. CaruroB. — Mocksa : UTHOPA-M,
2019. — 202 c. — (Beicmiee oOpazoBanue: Maructparypa). - ISBN 978-5-16-003646-5. - Tekcr : amek-
TpoHHbId. — https://znanium.com/catalog/document?id=368168

6. Cunnsie, H. . Teopus miaHHpOBaHUs DKCIEPUMEHTA M aHAIHM3 CTaTUCTUYCCKHX JAHHBIX !
yueOHMK U npakTukyMm s By3oB / H. M. CunusieB. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narens-
ctBo HOpaiit, 2020. — 495 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05070-7. — TekcT : amek-
TpOHHBIH - https://urait.ru/bcode/449686

7. bepukamBuiu, B. III. Cratuctuyeckass oOpaboTKa AaHHBIX, TUIAHUPOBAHKUE DKCIICPUMEHTA H
cirydaiiHble mpoueccsl : yuedHoe nocodue s By3os / B. . bepukamsunu, C. I1. Ocbkun. — 2-e u3f.,
ucrip. U jgomn. — Mocksa : UMznarensctBo IOpaiit, 2021. — 164 c. — (Beiciiee oOpa3oBaHue). —
ISBN 978-5-534-09216-5. — Texkcr : anmekrponHsblil // ObpazoBatenbHas miardopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/473180

7.2. Ba3bl JaHHBIX, )J1eKTPOHHO-0MOIMOTEYHbIE CHCTEMbl, HH(POPMAIHOHHO-CIIPABOYHbIE U
NMOUCKOBbIE CHCTEMBI

1. EBpomneiickas mudposas 6udbaunoreka Europeana: http://www.europeana.eu/portal

2. Koncynprantllntoc:  cnpaBouHO-TIOMCKOBAasi  cuUcTeMa  [DJEKTPOHHBIM  pecypc]. -
www.consultant.ru/

3. NubopManmoHHO-U3IaTEICKUI [IEHTP MO Ie0JIOTUH M HEIPOIOJIb30BaHUI0 MUHHUCTEPCTBA

IPUPOAHBIX pecypcoB u skonorun Poccuiickoit @enepauuu - OO0 "TEOMH®OPMMAPK":
http://www.geoinform.ru/

4. WudopmarmonHo-aHaIUTHYECKHI IeHTp «Munepan»: http://www.mineral.ru/
Muposas uudponas oubnuotexa: http://wdl.org/ru
Hayunas snektponnas 6ubnuoreka «Scopusy: https://www.scopus.com
Hayunas anekrponnast 6ubnuotexa ScienceDirect: http://www.sciencedirect.com
Hayunas snextponnas 6ubnnoreka «eLIBRARY»: https://elibrary.ru/
[Toptan «I'ymanutapHoe oOpasoBanue» http://www.humanities.edu.ru/

10.  ®enepanbHbIil mopran «Poccuiickoe oOpazoBanue» http://www.edu.ru/

11.  ®enepanbHoe xpaHwimine «EnuHas Kojutekuus HHUQPOBBIX 00pa3oBaTENbHBIX PECYPCOB
http://school-collection.edu.ru/

12.  TlowmckoBbie cucteMbl Yandex, Rambler, Yahoo u mp.

13.  DnexTpoHHO-OMOIMOTEUHAs cucreMa U3/1aTeIbCKOTO LEHTpa «JIanby:
https://e.lanbook.com/books

14. DnexrtponHas  Oubnuoreka  Poccuiickoit  I'ocymapctBennoit  bubGmmuoreku  (PI'B):
http://elibrary.rsl.ru/

15.  DnexTponHas Oubnamoreka yueOHUKOB: http://studentam.net

16.  DnextpoHHO-6MGIHOTEuHas cucteMa «BC FOPAUT»: www.biblio-online.ru.

17. Dmnextponnas Oubnmoreunas cucrema «Hamwonanbnbli 1H(pPOBON pecypc «PyKoHTH»:
http://rucont.ru/

18.  DnexTpoHHO-OMOIMOTEUHas cuctema http://www.sciteclibrary.ru/
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI

8. 1. MaTepua/bHO-TeXHHYECKOE OCHAIIEHHE ayAUTOPHIi

1. Ayaurtopus 1jisi IPOBENEHUS JCKIIMOHHBIX 3aHATUN U MPAKTUYECKUX padboT
OcnanieHHocts nomenieHust: 16 nocagounsix mect. Cton aynutopHbid — 10 mIT., KOMIIBIOTEPHOE KPECIIO
— 23 ., MOHOOJIOK — 17 1mIT. (BO3MOKHOCTB JIOCTYIA K ceTH «HTepHET»), ToCKa ayaAuTOpHas 1moj (hio-
Mactep — 1 1T., Ja3epHbIi NpUHTEp — 1 1IT.
[lepedens nuieH3MOHHOTO MporpaMMHoro odecmneuenus: Microsoft Windows 7 Professional (I'K Ne
1464-12/10 ot 15.12.10) Microsoft Office 2007 Professional Plus (Microsoft Open License 46082032 ot
30.10.2009, GPSS World (cBoboano pacmpocrpansemoe I10), Arduino Software (IDE) (cBoGoaHO pac-
npoctpansemoe [10), Microsoft SQL Server Express (cBo6onHo pacnpoctpansemoe [10).

2. Ayautopus IS NpOBEACHUS JEKIMOHHBIX 3aHATHIA U MPAKTHUECKUX padboT
OcnanieHHOCTh TOMelIeHus: 16 nmocagounbix MecT. CToN ayJUTOPHBIN — 9 1IT., KOMIIBIOTEPHOE KPECIIO —
17 mT., MOHOONOK — 17 mT. (BO3MOXHOCTh J0cTyna K cetu «HTepHeT»), nazepHslid npuntep — 1 mrT.,
nmocka — 1 .
[lepedens nuieH3MOHHOTO MporpaMMHoOro obecmnedeHnus: Microsoft Windows 7 Professional (I'K Ne
1464-12/10 ot 15.12.10) Microsoft Office 2007 Professional Plus (Microsoft Open License 46082032 ot
30.10.2009 MathCad Education (J{orosop Nel134-11/12 ot 28.11.2012), GPSS World (cBo6oato pac-
npoctpansiemoe [10), Arduino Software (IDE) (cBoOomno pacmpocrtpansemoe I10), Microsoft SQL
Server Express (cBoboaHo pacnpoctpansemoe [10).
8.2. llomereHus I CAMOCTOSITeIbHON padoThI:

1. OcHaieHHOCTh MOMEIIEHUs JUIS CaMOCTOSATENbHONH padoThl: 13 mocamounbix mecT. Ctym —
25 mT., CTON — 2 MT., CTOJ KOMIBIOTEPHBIA — 13 mT., mKad — 2 mT., J0CKa ayJUTOpHAs MapKepHas —
1 wir., APM yue6Hoe I1K (MonuTOp + cucremusiii 6110k) — 14 mrt. Joctyn k cetu «HTepHET», B K-
TPOHHYIO UTH(POPMALIMOHHO-00pa30BaTEIbHYIO CpENy Y HUBEPCUTETA.

[TepedeHs TUIEH3MOHHOTO MMporpaMMHOro obecniedeHus: Microsoft Windows 7 Professional:I'K Ne
1464-12/10 ot 15.12.10 «Ha mocraBky kommbioTepHoro obopynoBanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha nocraBky xommbrotepHoil Texuuku» 'K Ne 447-06/11 ot 06.06.11 «Ha mocraBky oOopynoBaHHs»
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky obopynoBanus" JJorosop Ne 1105-12/11 ot 28.12.2011 «Ha
MIOCTaBKY KOMIIbIOTEpHOr0 00opyaoBaHus», JJorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky KoM-
nptoTepHoro odopynoBanusi» 'K Ne 671-08/12 ot 20.08.2012 «Ha moctaBky mpoaykuun», Microsoft
Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open
License 60853086 ot 31.08.2012 Kaspersky antivirus 6.0.4.142

2. OcHallleHHOCTh MOMEIEHUS Il CaMOCTOATENbHOM paboThl: 17 mocagounsix mect. Jlocka ais
nucbMa Mapkepom — 1 mT., pabouue Mecta CTy/neHTOB, o0opyaoBanHbie [1IK ¢ mocTymnom B ceTb yHHUBEp-
curera — 17 mr., MynbTUMeAUNHHBINA ipoekTop — 1 mT., APM npenoaasaresns a1 paboThl ¢ MyJIbTUME A
— 1 wT. (cucremMHbIN 00K, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 mT. HocTtyn k cetn «HTep-
HET», B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeveHb NMHUIIEH3UOHHOTO POrpaMMHOTO obecrieueHust: Omnepainonnas cucrema Microsoft Win-
dows XP Professional: Microsoft Open License 16020041 ot 23.01.200.

Omneparmonnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. OCHaIEHHOCTh MOMEIEHH ISl CaMOCTOsTeNbHOW paboThl: 16 mocagounbix MecT. CTON KOM-
NBIOTEPHBIN TS CTYACHTOB (TUN 4) - 3 MIT., CTOJ KOMITBIOTEPHBIH TS CTYASHTOB (T 6) — 2 MIT., CTOJ
KOMIIBIOTEPHBIHN 111 CTYyAeHTOB (Tun 7) — 1 mT., Kpecio mpenoaaBaTens (CeTka, IBeT YepHblid) — 17 mrT.,
JI0CKa HarmojbHasi MOOWIbHas Oenasi MmarHuTHo-MapkepHas «Magnetoplan» 1800mmx1200mMMm - 1 .,
MoHoOsIoK Lenovo M93Z Intel Q87 — 17 wit., mmakar — 5 wr. Joctyn k cetn «HTEpHET», B AJIEKTPOH-
HYI0 HHQOPMAaIIMOHHO-00pa30BaTeNbHYIO Cpelly Y HUBEPCUTETA.

[lepeyeHp NMIIEH3MOHHOrO MporpamMmHoro obecnedenus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.



Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010.
Core]DRAW Graphics Suite X5 Jloroop Ne559-06/10 ot 15.06.2010 «Ha moctaBky mporpamMMHOTO
obecneuenusi». Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1. Cisco
Packet Tracer 7.1 (cBobomno pacmpoctpansemoe [10), Quantum GIS (cBoGomHO pacmpocTpaHsieMoe
I10), Python (cBoGomno pacnpoctpansiemoe I10), R (cBoboano pacnpoctpansemoe I10), Rstudio (cBo-
6oxH0 pacnpoctpansiemoe [10), SMath Studio (cBoboano pacmpoctpansiemoe [10), GNU Octave (cBo-
6oxH0 pacnpoctpansiemoe [10), Scilab (cBob6oaHO pacnipocTpansemoe [10)

8.3. Ilomemmenus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY10BAHMSA:

1. LHenTp HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB OOyUEHUSI:

OcHallleHHOCTb: NMEPCOHAIBHBIA KOMIIBIOTEp — 2 WT. (HocTyn K cetu «MHTepHEeT»), MOHUTOpP —
4 1mIT.,ceTEeBON HAKOMUTEIh — | MIT.,MCTOYHUK OecriepeOONHOro MUTaHUsI — 2 IIIT., TEJICBU30P IJIa3MEHHBIH
Panasonic — 1 wr., Touka Wi-Fi — 1 mr., masuibHas cranuus — 2 WT., Apeib — 5 Wrt., nepdoparop — 3 wr.,
HAaObOp MHCTPYMEHTa — 4 WIT., TeCTep KOMIBIOTEPHON ceTH — 3 IIT., OAIJIOH CO CXKaThIM razom — 1 mirt.,
1acTa TerIonpoBoAHas — 1 mwT., mputecoc — 1 WIT., pagrocTanys — 2 mWrT., CTod — 4 mT., TyM0a Ha KoJje-
cuKax — | mT., MoACTaBKa Ha Kojiecukax — 1 mrT., mkad — 5 mrT., kpecio — 2 mrT., Jectauna Alve — 1 mr.

[Mepeuensb aueH3MOHHOTO IporpamMmmuoro obecrneuenus: Microsoft Windows 7 Professional (JIu-
nensuonnoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012); Microsoft Office 2010 Pro-
fessional Plus (JIuuensuonunoe cornamenue Microsoft Open License 60799400 ot 20.08.2012); AHTHBH-
pycHoe nporpammuoe obecrneuenue Kaspersky Endpoint Security (Horoop Ne J1810(223)-12/17 or
11.12.17)

2. HenTp HOBBIX HH(GOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUSI:

OcHallleHHOCTb: CTOJ — 5 WIT., CTYJ — 2 WIT., KPecao — 2 WT., mKag — 2 1IT., IE€PCOHATbHBIA KOM-
nploTep — 2 WT. (Doctyn Kk cetu «MHTepHeT»), MOHUTOP — 2 WT., MDY — 1 mwT., TeCTep KOMIbIOTEPHOM
cetd — | mT., 6aJOH cO CxKAThIM ra3oM — 1 WIT., mypynosepT — | wT.

[epeuenpb MHMIIEH3HOHHOrO mMporpammuoro obdecredenus: Microsoft Windows 7 Professional (JTu-
nensnonHoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIuuensuonnoe cormamenue Microsoft Open License
46431107 ot 22.01.2010)

AnTHBHpYCcHOE nporpammHoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne /1810(223)-
12/17 o1 11.12.17)

3. LleHTp HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHIA U CPEICTB OOyUCHHUS:

OcHallleHHOCTh: CTOJ — 2 MWIT., CTyJs — 4 1T., Kpecyio — 1 mrT., mKkad — 2 mT., IepCOHAIBHBIA KOM-
neioTep — 1 mrt. (noctym k cetn «MHTEpHET»), BeO-kamepa Logitech HD C510 — 1 mwT., kononku Logitech
— 1 wrT., TecTep KOMIIbIOTEpHOU cetn — | mT., Apenb — 1 wT., TenedoH — 1 mrt., Habop PyUHBIX UHCTPY-
MEHTOB — | mT.

[epeueHp JUIEH3MOHHOTO MporpamMmmHoro obecnedeHus: Microsoft Windows 7 Professional (JIu-
niensronnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cormamrenue Microsoft Open License
46431107 ot 22.01.2010)

AnTuBupycHoe nporpammuoe odecrnieuenune Kaspersky Endpoint Security (JJorosop Ne JI1810(223)-
12/17 o1 11.12.17)

8.4. JIuuieH3MOHHOE MPOrpaMMHoOe o0ecredyeHne

1. Microsoft Windows 8 Professional (morosop 6eccpounsrii 'K Ne 875-09/13 ot 30.09.2013 «Ha mo-
CTaBKY KOMITBIOTEPHOH TEXHUKH))

2. Microsoft Office 2007 Standard (moroBop Oeccpounsiii Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2010 Professional Plus (moroBop 6eccpounsrit Microsoft Open License 60799400 ot
20.08.2012, mororop Oeccpounsiii Microsoft Open License 47665577 ot 10.11.2010, moroBop 6eccpou-
HeIii Microsoft Open License 49379550 ot 29.11.2011)

4. MathCad Education, /loroBop Nel134-11/12 ot 28.11.2012 "Ha mocTaBKy mporpaMMHOT0 oOecriede-
Hus"

5. LabView Professional, 'K Ne1142912/09 ot 04.12.2009 "Ha nocraBky mporpaMMHOro odecrieueHus" .
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