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Pabouast nporpamma qucuumiInHbl «OCHOBBI SKCIIEPTU3bI CUCTEM HAa OCHOBE aHAJIM3a JAaHHBIX)»
pa3paboTtana:

- B coorBercTBHH ¢ TpeboBanusmMu ®PI'OC BO — maructpaTypa mo HampaBiIeHHUIO MOATOTOBKU
27.04.03 «CucTeMHBI aHalW3 W YIPaBICHHUE», YTBEPKICHHOIO mNpukKazoM MwuHOOpHayku Poccum
Neo 837 o1 29.07.2020 r.;

- Ha OCHOBaHMM YYE€OHOIrO IIJJaHa MAarucTpaTypbl MO HampasieHHI0 noarotoBku 27.04.03
«CHCTeMHBIN aHaNW3 U YIPaBICHUE» HANpPaBIeHHOCTH (mpodwmib) «Teopus U MareMaTndeckue METOIbI

CUCTCMHOI'O aHajlIn3a U YIIPABJICHUA B TEXHUYCCKUX U COMUAJIBHO-DKOHOMHWYCCKUX CUCTEMAX)).

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

PaGouas mporpamMma paccMOTpeHa U 0100peHa Ha 3acelaHUM KageApbl CHCTEMHOI0 aHAJIN3A U
ynpasJjenus ot «01» depans 2022 r., mpoTokoin Ne 5.

3aBenytouuii kadeapoit CAunY,
I.T.H., JIO1I.

10.B. Unpromuu

Pabouan nporpamma corjjacoaHa:

HavanpHuk ynpasneHus yueOHo-
METOAMYECKOTO 00ECTIeUCHHUS
00pa3oBaTeNpHOrO Mpolecca,
K.T.H.

I1.B. IBanosa




1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

Heap u3ydeHusi (ucuumIuHbl «OCHOBBI AKCIEPTHU3BI CHCTEM HAa OCHOBE aHAIM3a JAHHBIX)»:
yrIIyOJieHHEe M pacluIMpeHHe CTYACHTaMH OOIIECHCTEMHBIX TEOPETHUYECKUX 3HAHHMW B 00JACTH aHAJIM3a
JAHHBIX W Pa3BUTHE HABBIKOB MPUMEHEHUS COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHA 00pabOoTKU
JTAHHBIX JIJIS TIPOBEICHHS SKCIEPTU3bI TEXHUYECKHX M COIMAIbHO-YKOHOMHUYECKHX, CITOCOOCTBYIOIINX
OTIPEICIISATH KPYT 33/1a4d B paMKax MOCTaBICHHOW II€JM U BHIOUPATh ONTUMAIBHBIC CIIOCOOBI UX PEIICHUS
JUTSL yIIPABIICHHS TPOSKTOM Ha BCEX ATArax ero )KM3HEHHOTO ITUKIIA.

OCHOBHBIMH 32]a4aMU AU CHUILIMHBI SIBJISIIOTCS:

- U3yYCHHUE ITAINOB KU3HCHHOTO IMKJIA IPOCKTA; ITANOB Pa3padOTKU U peau3aliy MPOEKTa; Me-
TOJIOB Pa3pabOTKH U YIPABICHUS MPOCKTaAMHU;

- IPHOOPETCHNE U PAa3BUTHE KOMIIETEHTHOCTH, YMEHHsI pa3padaThiBaTh MPOCKT C YUETOM aHAIU3a
ATBTEPHATHBHBIX BAPUAHTOB €T0 PCATU3AIINH,

- IPUOOPETCHHE U PA3BUTHE KOMIICTCHTHOCTH, YMEHHS ONPEICISATh IICJIEBbIC ATAllbl, OCHOBHBIC
HampaBJIeHUsT PabOT, OOBSICHUTH LETH U CHOPMYIIUPOBATH 3a]1a4M, CBSI3aHHBIC C IMOATOTOBKOW U peain-
3aluei MpoeKTa YIpaBysITh MPOSKTOM Ha BCEX ATAlax €ro )KMU3HEHHOTO IUKIIA;

- U3YYCHHE METOIMK pa3pabOTKH U YIPABICHUS MPOCKTOM, METOJIOB OIICHKHU IMOTPEOHOCTH B pe-
cypcax u 3pGeKTUBHOCTH MPOEKTA.

- U3YYCHHE CYIIHOCTH METOJIOB aHAJIM3a JAHHBIX U OCOOEHHOCTEH MX KOPPEKTHOTO TIPUMEHEHUS
B pa3IMYHBIX HH(POPMAIIMOHHBIX CHUTYALUAX B MPOIECCE MPOBEACHUS IKCICPTU3bI TEXHUUYECKUX H COIH-
ATBHO-2KOHOMHUYECKHIX CHUCTEM;

- OBJIaJICHUE B KOMILJICKCE HAYYHO-METOJMYCCKHM amnlapaToM aHajiu3a JAHHBIX MPU UCCIIEI0Ba-
HUU CJIOKHBIX CHCTEM, HaBBIKAMH, YMEHUSIMH MTPOBEICHUST 000CHOBAHUS, BEIOOPA W HCITOJIB30BAHMS Pa3-
JUYHBIX METOJIOB aHAIHM3a JAHHBIX JUISl JOCTHIKEHHS 1IeJIe SKCIEePTU3bI CI0XKHOU CHCTEMBI ¢ TIpUMEHe-
HUEM COBPEMEHHBIX MTAKETOB MPHUKJIAIHBIX TPOrpaMM 00pabOTKH JTaHHBIX;

- 3HAKOMCTBO C MPUHIIUINAMH MOCTPOCHHSI, OCHOBHBIMH XapaKTEPUCTHUKAMU M BO3MOXHOCTSIMU
COBPEMEHHBIX KOMITJICKCOB aHAJIM3a JAHHBIX M MEPCIEKTHBAMH WX Pa3BUTHSI JJIS PEIICHHS 3aJ]1ad dKC-
MePTU3bl TEXHUYECKUX U COLIMATbHO-KOHOMHUYECKUX CHCTEM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JuctunimHaa «OCHOBBI 3KCIIEPTH3bl CUCTEM Ha OCHOBE aHAIM3a JaHHBIX» OTHOCUTCS K YacTH,
dopmupyeMoil yyacTHUKaMu 00Opa3oBaTeNIbHBIX OTHOIIEHWH, bnoka 1 «lucrummuasl  (MOIysH)»
OCHOBHOI mpo¢ecCHOHaIbHOM 00pa30BaTeIbHONW MPOrpamMMbl MO HallpaBiieHHI0 MoArotoBku 27.04.03
«CucTeMHBIN aHANU3 U yIpaBlieHHe», HanpaBieHHOCTh (popuib) «Teopus U MaTreMaTHYECKHE METOAbI
CUCTEMHOIO aHallu3a W YNPaBICHUS B TEXHUUECKUX M COLHUAIBHO-DKOHOMHUYECKHX CHUCTEMax» H
n3yyaetcs Bo 2 U 3 cemecTpax.

[IpeniecTByOMUMEU KypcaMu, Ha KOTOPBIX HETIOCPEACTBEHHO Oazupyercs AucHUIInHa «OCHOBBI
9KCIIEPTU3BI CUCTEM HAa OCHOBE aHAIM3a JAHHBIX» SIBISIIOTCS «MaTeMaTHuecKoe MOJEIUPOBAaHUE, Y. 1»,
«MaremaTiueckoe MoJieIupoBaHue, 4. 2y», «HpopmanmonHast 6e30MacHOCTh M 3alIUTa HHGOPMALIUN»,
«CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU B HayKke», «CoBpeMeHHbIe MPo0IeMbl CHCTEMHOI'O aHAINU3a
U YIIpaBJICHUS.

JuciummHa «OCHOBBI  DKCIIEPTH3bl CHCTEM Ha OCHOBE aHaln3a JAaHHBIX»  SBISAETCA
OCHOBOIIOJIATAIONICH Ui M3YyYeHHUs CIenyromux auciuiuimH: «OCHOBBI Teopuu d(HPEeKTUBHOCTH
CIIOXKHBIX CcHUCTeM», «MccnenoBaHne onepauuid B 3aJadax ONTHUMM3ALUN», «MeTroasl OLEHKU
s dexTuBHOCTH (PYHKITMOHHUPOBAHUS CIIOKHBIX CHCTEM.

Oco0eHHOCTBHIO NpenofAaBaHus JUCHUIVIMHBI «OCHOBBI DKCIEPTHU3BI CUCTEM HA OCHOBE aHAIN3a
JTAHHBIX» B paMKaX OCHOBHOM IpoQeccnoHaIbHON 00pa3oBaTeIbHON MIPOrpaMMBbI 110 HAIpaBJIEHHUIO MOJIro-
ToBKHM 27.04.03 «CurcTeMHBIN aHANIN3 U YIIPABICHHUE», HAPaBIECHHOCTH (poduiib) «CUCTEMHBIN aHANIN3 U
yrpasiieHue» (YypoOBeHb MarucTpaTyphl), HalpaBiIeHHOCTh «Teopus U MaTreMaTH4ecKue METO/Ibl CHCTEM-
HOT'O aHaJIM3a U yNpaBJICHUs B TEXHUUYECKUX U COLUAIBHO-IKOHOMHUYECKUX cucTeMax» B I'opHOM yHH-
BepcHuTeTe sBisieTcs Oosee riay00Koe pacCMOTPEHHE BOIIPOCOB, KACAIOIIUXCS MPOBEACHUS aHAIU3 I0-
CTaBJICHHOM 11eN U (OpMYJIMPOBAHUS 33/1a4, KOTOPbIE HEOOXOAUMO PEUIUTh AJIs €€ JOCTHXKEHHUS; aHaJH-
3a aJbTEPHATUBHBIX BAPUAHTOB JUIsl JOCTH)KEHUS HAMEUEHHBIX PE3yJIbTaTOB; UCIIOJIb30BaTh HOPMAaTUBHO-



MPABOBYIO IOKYMEHTAIIMIO B Chepe IKCIEPTH3bI TEXHHUECKUX U COIMATBHO-YKOHOMUYECKHX CUCTEM JUIS
00BEKTOB MUHEPATHHO-CBIPHEBOTO KOMILIEKCA C TPUMEHEHUEM COBPEMEHHBIX MAaKeTOB MIPUKIIATHBIX IPO-
rpamMm 00pabOTKH TaHHBIX.

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

[Ipouiecc u3zydeHus: nUCUUILTUHBI «OCHOBBI HKCIEPTU3BI CUCTEM Ha OCHOBE aHAIU3a JAHHBIX)
HarpasJieH Ha (JOPMUPOBAHUE CIIEAYIOIIUX KOMIIETEHIIUH:

®opmupyeMble KOMIIETEHIIUH

Koa u HauMeHOBaHUe HHIUKATOPA

Conepzkanne KomneTen- Kox AOCTHKEHUS] KOMIIeTeHI[UH

107071 KOMIIETEeHIIUH
CrniocobeH ynpaBisiTh YK-2. VK-2.1. 3Harb: 3Tansl )KU3HEHHOTO IUKJIA MPOEKTA; dTa-
MIPOEKTOM Ha BCEX 3Tarax bl pa3paboTKU U peanu3alyl MPOeKTa; METOAbI pa3pa-
€ro KU3HEHHOTO IUKJIa OOTKH M YIIpaBJICHUS TPOCKTaAMU;

YK-2.2. YMeTh: pa3pabaTbiBaTh NPOEKT C YyUETOM aHAIU-
3a aJIbTEPHATUBHBIX BAPUAHTOB €0 pean3alluu, onpese-
JATh LEJNEBblE ATalbl, OCHOBHBIC HAIIPABICHUS pPabOT;
OOBSICHUTH el U CHOPMYIHUPOBAThH 3aauH, CBSI3aHHBIC
C MOATOTOBKOM M peanu3aluell MpoeKTa ynpasisaTh Mpo-
€KTOM Ha BCEX 3Tallax ero *U3HEHHOTO 1IHKJIa;

VK-2.3. Bnagetb: MeToaMKaMH pa3paboTKHU U ylpaBiie-
HUS IPOEKTOM; METOJaMH OLIEHKH OTPEOHOCTH B pecyp-
cax ¥ 9 (HEeKTUBHOCTH NMPOEKTA.

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
OO6mas TpyI0€MKOCTh YI4EeOHOH TUCIUTUIHHBI COCTaBIsIeT S 3a4éTHRIX equHuIbl, 180 ak. gaca.

Buj yue6Hoii padoThI Bcero ak. uacos Ak tzlacm L ceMec; pam
AynutopHasi padoTa, B TOM YHCJIe: 76 36 40
Jlexiuu (JI) 22 12 10
[Tpaktryeckue 3anstus (I13) 54 24 30
CamocrosiTeabHas padora cryaentos (CPC), B 68 36 32
TOM 4YHcJe:
[ToaroroBka K NpakKTUYECKUM 3aHSATUSIM 41 27 14
AHnanutnyeckuil ”HGOPMAIMOHHBIHN MOUCK 18 18
IloaroroBka Kk 3adery 9 9
g[;OMe)KyTO‘IHaﬂ arrectanus —3aueT (3) / ax3amMeH 36 3 3 (36)
O01as TPy10eMKOCTb U CIUIIIHHbI
aK. vac. 180 2 108
3a4. efl. 5 2 3




4.2. Cogepxanmne TUCUUIIMHBI
Y4eOHBIM IJIAHOM MPETYCMOTPEHBI: JICKITUH, IPAKTUICCKHIE 3aHATHS M CaMOCTOsITEIbHAs 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 94 68
4.2.2. Conepxanue pa3aeaoB AUCHUIIHHBI
HaumenoBanne
. TpynoeMKOCTb
Ne pasaea Copeprxanne JeKIMOHHBIX 3aHATHI
B aK. yacax
n/n AUCHUITIMHBbBI
1 | Pazpmenl BBenenue B ananu3 paHHbiX. [IpoGnema 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. PacctosHue u Onmszocth. M3mepenue 6
PEOOBARUA K IKC™ | 11 13makoB. OcHOBHBIE MpoGIeMs! H3MeperHnii. OCHOB-
IICPTHBIM CHCTC- Hbele THIBI mKal. [IpoGnema agekBatHOCTH. THIBI TIe-
Mam>» PEMEHHBIX M IIKaJIbl M3MEpEeHUH NaHHbIX. OCHOBHBIE
MOHATHSL ~MaTreMaTHdeckod crtaTUCTUKH. CrocoOsbl
IPYNIIUPOBKU U NPEJICTaBICHUS] BBIOOPOUHBIX JaHHBIX.
2 | Pazmen 2 UucnoBble XapaKTEPUCTUKU BBIOOPOUYHBIX JIaHHBIX.
«Anamus nappeix | CTaTUCTHYECKUE TUIOTE3bl M METOMABI MX IOATBEPIKIE-
MeToxamn Matema- | AU MlccrienoBanme CTaTHCTHYECKUX Pasiuuuii MKy 6
. BBIOOPKAMU JTaHHBIX.
TUYECKOM cTaTH-
AHanu3 JaHHBIX HA OCHOBE TUHAMUYECKHX PSI/IOB.
CTHKN»
Pa3nen 3 [Ipumenenune METO/I0B KOPPEIALMOHHO-
«Metoabl  00pa- | perpecCCHOHHOTO aHajlM3a IpPU HCCIEAOBAaHUM BPEMEH-
OOTKM  OSKCIEpHU- | HBIX PAJIOB.
MEHTQJIBHBIX [J1aH- WHAeKCHBIM aHAIM3 JAaHHBIX HKCHEPUMEHTAIbHBIX 10
HBIX» JTAHHBIX.
OCOOEHHOCTH TNPUMEHEHUS] METOJOB KJIaCTEPHOTO
aHaJIM3a JAaHHBIX
Hroro: 22




4.2.3. IlpakTn4yeckue 3aHATHS

Ne . TpynoeMkocTh
u/n Paznennt TeMaTuKka NPAKTHYECKUX 3aHATUH B aK. yacax
1 Pasnen 1 Matpuna JAHHBIX U 3371341 00pabOTKH TEXHUKO-DKOHOMHUYECKUX 2
noKasareJien
2. Paznen 1 |OTHOmIEHUS U MX NPECTABICHUE 2
3. Pazgen 1 |Knaccudukarnus naHHbIX 2
4, Pazgen 1 |3amaum ananusa u MHTEpHpETAlMU JAHHBIX 2
Pazgen 2 |O6paboTKa IKCIIEpUMEHTAIbHBIX JJaHHBIX Ha OCHOBE CTAaTHCTHYC-
S. CKUX MOJEIEH. 2
6 Pazgen 2 |MccrnenoBanue CTaTUCTUYECKUX Pa3iIudUil MEXIy BBIOOpKaMU 1
JTAHHBIX.
7. Pazgen 2 |Cpennue mokazareiau B aHAIHM3E PSAOB IMHAMUKH. 1
8. Paznen 2 |Onpenenenue Hanu4uus TpeHa BPEMEHHOTO Psijia. 2
0. Paznen 2 |CrinaxuBaHWE BpEMEHHOTO psija. 2
10. Pazmen 2 |AHamu3 cOCTaBISIOMUX BPEMEHHOTO Psija. 2
11. Paznen 2 |Onpenenenue Hanu4uus TpeHIa BPEMEHHOTO Psijia. 1
12. Pazgen 2 |Onenka anekBaTHOCTH TPEHAOBBIX MOIENEH 2
13. Paznen 2 |IIporHo3upoBaHue HA OCHOBE YPaBHEHUS PErpeccuu 1
14, Paznen 2 |MccnenoBaHue Ce30HHOCTH YPOBHEH BPEMEHHBIX PSIOB. 2
Pazgen 3 |(MeToabl KOppensImOHHO-PErPECCUOHHOTO aHaIN3a MIPH UCCIIE0-
15 BaHUH BPEMEHHBIX PSIOB 4
16. Pasznen 3 |PakTopHBIN aHAIU3 4
17. Paznen 3 |MHIOekcHble MeTOABI (AaKTOPHOTO aHAN3a 4
HccnenoBanre TuHAMUKU c€0€CTOMMOCTH BBITYCKAEMOM
18. Pasnen 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
21. pelieHus 3aaa4 00paboTKH IKCIIEPUMEHTATbHBIX TaHHBIX 6
Hroro: 54

4.2.4. JIaboparopHble padoThI
JlabopamopHvie pabomul He npedycCmMompeHvl

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




4.2.6. TemMbl 1JI1 AHAJTUTHYECKOT0 HH(POPMAITMOHHOT0 TOUCKA

13‘:1 Tembl 1151 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 KJACTepHBIX mporienyp. OCHOBHBIE 3a1a4u KJIACTEPHOTO aHaIH3a
9. AJNTOPUTM aBTOMATHYECKOM KiIacCH()UKAIIMU Ha OCHOBE MCIOJIH30BAHMUS KIIaCTep-aHATTN3a
10. |MeToapl CHUKEHHS pa3MEPHOCTEN TaHHBIX
11.  |[I'eomeTpuyeckas MHTEPHPETALHNS TTIABHBIX KOMIOHEHT Ha IJIOCKOCTH
12.  |®axropHbIii aHanu3. Mojens (hakKTOPHOTO aHAIHM3a
13. |I'paduyeckue MeToapl aHaIM3a BPEMEHHBIX PSJIOB
14. |DATA mining

5. OBPA3OBATEJIBHBIE TEXHOJIOI'X

B xozne o0yueHus mpuMeHsoTCs:

Jleknmu, KOTOpbIE SBJSIIOTCS OJAHUM M3 BaXHEHIIMX BUAOB YUE€OHBIX 3aHSTUI U COCTaBISIOT OCHOBY
TEOPETUUECKOM MOATOTOBKH 00yyaromumxcs. Llenn JTeKnoHHbIX 3aHATHil:

-IaTh CHCTEMAaTH3HpPOBAaHHBIE HAy4YHbIE 3HAHMA IO JAUCIMIUIMHE, AKIEHTUPOBAaTh BHHUMAaHUE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILINHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIbHYIO JAEATENIBbHOCTh OOY4YaIOIIMXCs, CIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTus. Lleny mpakTHYECKUX 3aHATHI:

-COBEPILEHCTBOBATh YMEHUS U HABBIKHM PELICHUS NTPAKTUYECKUX 3a/1a4.

I'maBHBIM cofep’KaHUEM ATOrO BHJA y4E€OHBIX 3aHATHUI sBIsieTCs paboTa KaXJI0ro 00ydaroIierocs 1o
OBJIJICHUIO NIPAKTUYECKMMH YMEHUSMH M HaBbIKaMU MPo(eCCHOHAIbHON IESITEeIbHOCTH.

Koncyabranuu (Tekyias KOHCY/IbTalUs, HAKAHYHE 9K3aMeHa SABIAETCs OJHON n3 (GOpM PyKOBOJICTBA
y4eOHOI paboTOoil OOyuaromMxcs M OKa3aHUs MM IOMOIIM B CaMOCTOSITEIbHOM M3YYEHUH MarepHhaia
JUMCIUITINHBL, B IMKBUIALUKN UMEIOIIUXCS TPOOEIOB B 3HAHUSX, 33/I0JKEHHOCTEN M0 TEKYILUM 3aHSTUSM, B
MOATOTOBKE MHUChbMEHHBIX paboT (IIPOEKTOB).

Tekyminue KOHCYNbTallMM MPOBOJATCS IperojaBaTeieM, BEAYIIMM 3aHATHS B Yy4eOHOH rpymime,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUyaJIbHbIN, TaK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0ora o0y4yalolIMXCsl HampaBlieHa Ha YrUIyOleHHe U 3aKperuleHue 3HaHU,
MOJTYYEHHBIX Ha JIEKUUSX M JIPYIMX 3aHATHUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIBHOTO AKTHBHOTO
MPUOOPETEHUs] HOBBIX, JOMOJIHUTENbHBIX 3HAHWM, MOATOTOBKY K TMPEACTOSAIIMM YYeOHBIM 3aHATUSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJACTBA JJISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU,
IMPOMEXXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUW S JUCITATLTAHBI
6.1. Quenounvie cpeocmea 0nsa camocmosamenbHoOU padomsl U MeKyuie20 KOHmMpOos
ycnegaemocmu
Pazgesn 1. Dxcmeprm3a cucreM M nyTH e€é aBroMaTru3anMu. Tpe0oBaHUsI K 3KCHEPTHHIM
cucreMam
1. Ilpeamer u 3a1a4u AUCHUTUINHBL.
2. DKCcnepTr3a CUCTEM M MMYTH €€ aBTOMATH3aLIH.
3. TpeOoBaHMS K SKCIEPTHBIM CUCTEMAM.



4. Beenenue B ananu3 naHHbIX. [IpobiiemMa 00paboOTKU JaHHBIX.
5. Marpuna JaHHBIX.
6. ['nmnoTe3pl KOMIAKTHOCTH U CKPBITHIX (haKTOPOB.
7. CTpyKTypa MaTpHIlbl JAHHBIX U 33]]a9d 00PaOOTKH.
8. Marpuna o0beKT-00beKT U MPU3HAK-TIPU3HAK.
9. Paccrosnue u 6:m3ocThb. M3mepenne mpu3HaKkoB.
10. OTHOI1IEHUS U UX TIPEACTaBIICHHUE.
11. OcHoBHBIE TTPOOIEMBI H3MepeHHt. OCHOBHBIE THUITBI LIKAJL.
12. IIpoGnema aeKBaTHOCTH.
13. Knaccuduxamus 1aHHBIX.
14. OcHOBHBIE 3a/1a4M aHATN3a U UHTEPIPETALUU TaHHBIX.
Pa3nen 2 AHau3 TaHHBIX METOAMH MAaTEeMATHYECKO# CTATHCTHKH
. lanHble. AHaTU3 JaHHBIX.
. Cratuctuueckoe Habmonenue. ['eHepanbHas COBOKYITHOCTh. Beibopka.
. CBOJIKa U TPYIIIUPOBKA MATEPUAIOB CTATUCTUYECKOTO HAOTIOACHHUS.
. CraTucTnyeckne TaOIUIbI U TIPaBUIIA UX TIOCTPOCHUSI.
. Cratuctuyeckue BeTUYHHBI.
. Cratuctuueckue cpeanue. Buapl cpeqHux.
. [lokazarenu Bapuanuu CTaTUCTUYECKUX MTPU3HAKOB.
. lucniepCcuoHHBIN aHaIU3.
. P11 TuHAMUKY B CTATUCTUYECKUX HCCIeIoBaHUsAX. IHTEepBalbHbIE U MOMEHTHBIE PSIBL.
10. Iloka3zaTenu aHaiv3a BpEMEHHBIX PSJIOB.
11. OcHoBHast TeHneHIMs (TpeHA) YpOBHEH BpPEMEHHOro psaa. MeTonbl onpeneneHus] TpeHIa.
Merton ykpynHeHust UHTepBasioB. CKOIb3SIINE CPETHUE.
12. DxoHOMHUecKHe UHAEKCHI. HIeKkcHbI ananu3. UHauBuIyanbHble U arperaTHble HHIEKCHI.
13. uaexchl CpeTHUX BETUYHH.
14. ®akTopHBIN aHATN3 JAHHBIX.
15. UccnenoBanrie C€30HHOCTH YPOBHEW BPEMEHHBIX PSA0B PACIIPENCIICHHUS.
Pa3znen 3 Metoabl 00padoTKH IKCIIEPUMEHTAIBHBIX JAHHBIX
. DKOHOMHYECKHE UHACKCHI. IHIEeKCHBIN aHan3.
. InauBuayanbHble U arperaTHbIe HHACKCHI.
NHpekcsl cpeTHIX BETUYHH.
. UTo cocTaBisieT OCHOBY MHAEKCHBIX COOTHOILIEHUN?
. B ueM nposBASIOTCS CHHTETHYECKHE CBOMCTBA OOIINX MHACKCOB?
. Oco0eHHOCTH aHATUTUYECKUX CBOMCTB OOIIUX MH]IEKCOB.
. B ueM cymHOCTb 1 0COOCHHOCTH TTPUMEHEHHUS arperaTHbIX UHIEKCOB?
. CymHOCTb ¥ 0COOEHHOCTH TPUMEHEHHSI HHACKCOB CPETHUX BEIUYUH.
. [lepeuncnure BakHEWIINE XapaKTEPUCTUKH (PAKTOPHBIX TIAHOB.
. Uro BKJIIOYAET B ceOsI MOHATHE «CTIIEKTP» T1aHa?
10. B kakux ciayvasx BO3MO)KHa IIPOBEpPKa aIeKBATHOCTH MOJIEIH IJ1aHa?
11. CymHoCTh KpUTEpPHEB OPTOTOHAIBHOCTH M POTATaOETBHOCTU TpHU IUIAHUPOBAHUS DJKCIIE-
pUMEHTA.
12. Tlepeuncnure MOMAENH, HCIONb3yeMble MPU COCTABICHHUM W HCCICJOBAHUHM  TOJIHBIX
(aKTOPHBIX IJIAHOB.
13. IlpaBuna noctpoeHus APOOHBIX (PAKTOPHBIX MJIAHOB.
14. CymHOCTbh METOIOB KJIaCTep-aHaIn3a.
15. OcobeHHOCTH METO/I0B MHOTOMEPHO HepapXHueCcKon KiIacCu(pUKaIUH.
16. KakoBbI OCHOBHBIC MPEUMYIIIECTBA HOPMUPOBAHHON MaTPHIIbI CBOMCTB?
17. CymnocTs npoueaypsl onpeaeacHus NOTEHIMAIOB XapaKTEPUCTHUK.
18. OcoOeHHOCTH TPUMEHEHUS «B3BEIICHHOT0» EBKIIMIOBA PaCCTOSIHUSI.
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6.2. Oyenounvie cpedcmea 0131 NPOGEOEHUA RPOMENCYMOUHOU ammecmayuu (IK3amena)
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.
CratucTudeckue rurnoTe3bl U METOIbI UX MOATBEPKICHMS.
OcoOeHHOCTH HCCTIeIOBAaHUS PA3INYUN BEBIOOPOYHBIX JAHHBIX.
Oco6eHHOCTH MPECTAaBICHHUs BHIOOPOUHBIX JAHHBIX B BUJAE PSAIOB AMHAMHUKU. Buapl nuHa-
MUYECKUX PAIOB.
7. Iloka3aTeny MHTEHCHBHOCTH YPOBHEH TMHAMHUYECKOIO psja.
8. Cpennue nokasaTenu B aHAIHU3E JUHAMUYECKUX PSIOB.
9. IlpumMeHeHME METOJOB KOPPEISALMOHHO-PEIPECCHOHHOIO aHallu3a IMPH HMCCIEOBAHUU Bpe-
MEHHBIX ps110B. COCTaBISIOLINE BPEMEHHOTO psija.
10. Meronbl onpesenaeHnss OCHOBHOM TEHIEHLIMU YPOBHEH BPEMEHHOTO psizia.
11. [Ipouenypsl criakuBaHus YPOBHEW BpPEMEHHOTO psiia. MeToJl YKpYNHEHHS HHTEPBAJIOB.
Ckonp3diue cpeauue.
12. Meronbl aHAIMTHYECKOTO BEIPAaBHUBAHMSI YPOBHEH BPEMEHHOTO PsiIa.
13. OueHka aieKBaTHOCTU TPEHIOBBIX MOJIEIIEH.
14. CymHocTs U 0COOEHHOCTH IPOrHO3UPOBAHMSI HA OCHOBE PErpecCHOHHBIX Mozenei. OreHka
TOYHOCTH U JOCTOBEPHOCTH NPOTHO3HBIX 3HAYCHUH.
15. MeTobl MHIEKCHOTO aHalu3a AaHHbIX. IHIUBUAYyaIbHbIE HHIEKCHI.
16. ArperatHble U cpeiHHE UHJIEKCH] B ()aKTOPHOM aHAIM3€ JaHHbIX.
17. VnpexcHbie METOIbI (PaKTOPHOTO aHAIIW3A TaHHBIX.
18. Meronsl KiacTep-aHanM3a B MCCIEIOBAHUN TEXHUYECKUX U COLMAIbHO-?KOHOMUYECKHUX CH-

SER A

CTeM.

19. CymurHocTh U 0OCOOEHHOCTH MPUMEHEHHS METO0J1a MHOTOMEPHOIN MepapXUUecKon Kiaccudpuka-
M.

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. Marpuia JaHHBIX.

26. CTpyKkTypa MaTpHIIbl JAaHHBIX U 3a/1a4d 00paOOTKH.

27. Marpuia o0beKT-00bEKT U MPU3HAK-TIPU3HAK.

28. PaccrosiHue u OIH30CTb.

29. T'unote3bl KOMIAKTHOCTH U CKPBITHIX (haKTOPOB.

30. U3mepeHne MpuU3HAKOB.

31. OTHouIeHHs U UX Mpe/ICTaBICHHE.

32. OcHoBHBIE TPOOIEMBI H3MepeHHiH. OCHOBHBIE THITHI IITKAJT.

33. IIpobnema aneKBaTHOCTH.

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

35. CoBpeMeHHbIE MAaKeThl MPUKIAJHBIX POrpaMM I peleHus 3a1ad 00paboTKH 3KCIIepUMEH-
TaJIbHBIX 1aHHBIX.



6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHYy
Bapuant Ne 1

Ne i/m Bonpocsl BapuaHThl 0TBETOB
1. Konnenuust uccinenoBanusi cu- | 1. BBIOpaHHBIN METOJ IPOBEICHHS UCCIIEIOBAHUI CH-
CTEMBI — 3TO... CTEMBbI YIIpaBJICHUS
2. cucTema B3IUISI0B, OIPEEIISIOIINX OCHOBHBIE
HaIlpaBJICHUs UCCIIEI0BAHMS
3. pe3yabTaThl, MOJIYYEHHbIE B IIPOLIECCE UCCIIEI0BAHUS
CHUCTEMBI YIIpaBJIEHUsI OpraHu3anuei
4. aHanu3 S5KOHOMUYECKHX MTOKa3aTeNlen JesITeIbHOCTH
OpraHu3aliy 3a UCTEKIINN epUoJL
2. B xoxe uccnenoBanus 00b14HO | 1. peliaronyro U SKBUBAJICHTHYIO.
bopMuUpYIOT ....... TUIIOTE3bI 2. IIaBHYIO U BTOPOCTEIIEHHYIO.
3. OCHOBHYIO U QJIbTEPHATUBHYIO.
4.M0J10’)KUTEINIBHYIO U OTPULIATEIIbHYIO.
3. OmHO M3 OCHOBHBIX CBOWCTB | 1. MpOM3BOAUTENHLHOCTH TPyAa
BHEIIHEH Cpelbl — 3TO... 2. pucK
3. HEONPEIEIEHHOCTh
4. )xecTKas uepapxudeckas CTpyKTypa
4. Kak Ha3piBaeTcs COBOKYMHOCTh | 1. yrmopsiioueHHbIH Habop
3JIEMEHTOB, B3aUMOJIEUCTBYIO- | 2. cucTeMa
X MEXIY cOOOW U BHEIIHEH 3. 3BE€HO
CpelloH B IIPOLIECCE LIEJIEHA- 4. KOMILIEKC
MIPaBJIICHHOTO (PYHKIIMOHUPOBA-
HUS?
5. C TOukM 3peHust y4acTHs 4eno- | 1. OpraHu3aluoOHHBIE, SPraTUYeCKue U TEXHUUECKUE
BEKa B peai3alluy YIPaBISAIO- | 2. CTATUYECKUE U TUHAMUYECKHE
IMX BO3ACUCTBUN  CHUCTEMBI | 3. peanbHbIE U A0CTPAKTHBIE
OBIBAIOT. ... 4. OTKPBITBIC U 3aKPBITHIE
6. [Tpu oObeTuHEHNH 2JIEMEHTOB B | 1. IpeacKkazyeMocTh
CUCTEMY TOCIeIHssI Tpuodpe- 2. TOJIEPAaHTHOCTh
TaeT Ceru(pUUECKUe CUCTEM- 3. CHHEpreTUYHOCTb
HBIE CBOMCTBA, HE MPUCYITUE HU | 4. YMEPPKEHTHOCTh
0JIHOMY M3 3neMeHTOB. Kak
HAa3bIBAIOTCA ATHU CBOMCTBA?
7. CuHOHMMOM TepMHUHa «kiace» | 1 maTpuna
SIBJISICTCA ... 2 TakCOH
3 BEKTOp

4 npuzHak




AnHanus — 370...

1. mpencTaBieHrEe CIOKHOTO OOBEKTa B BUJE MPOCTHIX
COCTABIISIFOLIUX U OMPEeNICHUE CBSI3U MEXAY HUMH

2. COeIMHEHHE MPOCTHIX COCTABIIAIONINX O0OBEKTA B €]IU-
HOE 11€J10€ TI0 U3BECTHOMY IMPaBIILY

3. BBISIBJICHHE THaBHOrO (akTopa, BIUSIONIETO HAa
ycToi4nBOe (PYHKIIMOHUPOBAHUE paccMaTpUBAEMOM CH-
CTEMBbI

4. BpijeneHue u U3ydyeHue OTIEIbHBIX YacTel 00beKTa
UCCIIEI0BAHUS

OCHOBHBIE 3aa41 CUCTEMHOT'O
aHanusa

1. nexoMmo3uIys, aHAJIU3 U CUHTE3.

2. vHTeTrpUpoBaHue U TudPepeHIIpOBaHHE.

3. BBIYHCIICHHE TIOKa3aTeNlel aHaan3a 1 OCHOBHOM TEH-
JEHITUH Pa3BUTUS CUCTEMBI

4. CTPYKTYpHBII U NapaMeTPUYECKUI CUHTE3

10.

Cunres — 9710...

1. mpencTaBieHue CIIOKHOTO O0OBEKTa B BHJIE IMPOCTHIX
COCTaBIISIIOLIUX U OMPEENICHUE CBSI3U MEXAY HUMH

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

3. BBISBICHHE TJIAaBHOrO (hakTopa, BIMAIOLIIETO Ha
ycToiurnBoe (PyHKIIMOHUPOBAHUE paccCMaTpUBAEMOM CH-
CTEMBI

4. ompejeneHue MapaMEeTPOB, XapaKTEPHU3YIOIIUX JeH-
CTBHE CHCTEMBI YIIPABIICHUSI.

11.

VYcnoBus ~ HEONPEIEIEHHOCTH
XapaKTepU3yIOTCS —

1. BO3MOKHOCTBIO MOJIYYEHHS] OTPULIATEIBHBIX PE3YJIb-
TaToB.

2. Hen30eKHOCTBIO MOJYYEHUsI OTPULIATENIBHBIX Pe3yJlb-
TaToB.

3. HUCKIIIOYEHHEM BO3MOXKHOCTH TOJyYEHHUs OTpHULa-
TEJIBbHBIX PE3YJbTATOB.

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

12.

OKcnepTHas cCUCTEMa 370 ...

1 cucrema, co3maHHast ISl MPOBEACHUS SKCIIEPTHU3BI.

2 Tpymma SKCIEpTOB, COBMECTHO peIIaomas MOCTaB-
JICHHYIO 3a/1ay4y.

3 cucreMa MCKYCCTBEHHOTO MHTEIIICKTA, CTIOJb3YIOMIast
3HaHUA A5 oOecreyeHus] BEICOKOA((HEKTHBHOTO periie-
HUS 337124 B Y3KOi MpodheCcCHOHATBHOM 00JIacTH.

4 cucrema, 3(h(PEeKTUBHOCTH KOTOPOH OIICHUBAETCS JKC-
MIEPTAMHU.

13.

DKcIepTHBIE CUCTEMBI MO ce-
paM HCIONb30BaHMs Kilaccudu-

LUPYIOTCS HA ...

1 OTKpBITBIE U 3aKPBITHIE.

2 CTaTUYecKHue U THHAMHYECKHE.

3 IPOU3BOJICTBEHHBIE U YIIPABICHUYECKUE.
4 opraHu3allOHHBIE U TEXHUYECKHE.

14.

OCHOBY JKCIEPTHOM CHUCTEMBI
COCTAaBIISIET ...

1 Ga3a maHHBIX.

2 6a3a 3HaHUM.

3 mpenMeTHasi 00IacTh.

4 cucrtema ypaBHEHHI, OMUCHIBAIONIUX IUHAMHUKY CH-
CTEMBL.

15.

KomMmereHTHOCTE TO ...

1 crmocoOHOCTD K aHAIIH3Y.
2 croCcOOHOCTh K CUHTE3Y.
3 3HAHWE MPEIMETHON 00JIaCTH.




4 cnocoOHOCTh MPUHUMATH BEPHBIE PEIICHUS TIPU HE-
IIOJIHBIX WJIM HEKOPPEKTHBIX JTaHHBIX.

16.

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

1. k 6OIBIINM

2. K CMEIIaHHBIM

3. K CJI0KHBIM

4. K HEyCTOMYHUBBIM

17.

ManI/IHa JaHHBIX BKJIFOYACT ...

1. pe3ynbTaThl HAOIIOICHUS HAJl COCTOSTHHEM HCCIICTye-
MOM CHCTEMBI.

2. 3Ha4eHUs (HaKTOPOB, BIMIONINX HA PE3yJIbTaT IKCIIC-
pUMEHTA.

3. maHHbIE 00 YCIOBUSAX HAOJIOACHUS 32 COCTOSTHHEM
CHUCTEMEL.

4. 3HaueHus1 Kputepues I3H(HEKTUBHOCTH CUCTEMBI.

18.

baza 3Hanuii BKJIIO4aer ...

1 dakTsl ¥ npaBua.

2 (hakThI U BBIBOJIBI.

3 mokasareau U KpUTEpUH.
4 MeToJbl U METOJIUKH.

19.

B cranmaptuzoBaHHOW MaTpuile
MAHHBIX ...

1 Maremarnueckoe 0XUAaHUE U TUCIIEPCUs TPU3HAKA
paBHBI HYJIIO.

2 MaremaTnueckoe OXuJaHue IPU3HaKa paBHO €UHU-
1€, a JUCIEePCUsl paBHA HYJIIO.

3 Marematuueckoe 0XUAaHue MPU3HAKA PAaBHO HYJIIO, a
JHCIIEpCUs paBHA €AMHMUIIE.

4 MareMaTn4ecKkoe OKHJaHUE U JUCIIEPCUS IPU3HAKA
paBHBI EAMHMUIIE.

20.

CTaHz[ameauH;{
JaHHBIX ITO3BOJIACT ...

MaTpUulbl

1. cpaBHMBaTH MeX1y COOON pa3IUUHbIe KPUTEPUU U
NOKa3aTesH.

2. uccnenoBaTh TMHAMUKY U3y4aeMOro SBJICHUS.

3. CHU3UTH BAMSIHUE (PAKTOpa HEONPEIEIEHHOCTH.

4 comoCTaBIATh MPU3HAKK PA3IUYHON (U3HUECKON Ipu-
POJBL.

Bapuant Ne 2

Ne i/

Bonpocsl

BapuaHTtbl 0TBETOB

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

. OTKPBITBIC H 3aKPBITHIC CUCTCMbI
. AKTUBHBIC U ITACCUBHBIC

. CTAaTUYECKHE U JUHAMHYECKUE

. peanbHbIC U a0CTPAKTHBIE

basp1 3Hanu co3garorce ...

. DKCIIEpTaMH U IPOTPaMMUCTAMH.

. DKCIIEpTaMH U MH)KEHEPAMU 110 3HAHUSAM.

. AH)KEHEpaMHU 110 3HaHUSAM U IPOrPaMMUCTAMM.

4 skcniepTamu, MHXXEHEPAaMH I10 3HAHUSM U IPOrPaMMH-
CTaMH.
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OcHOBHAsET OCOOEHHOCTH CIIOXK-
HBIX CUCTEM ITO...

1. boinbltoe KOJIMYECTBO YJIEMEHTOB

2. BomnpIi0e KOJIMYECTBO CBA3CH MEXTY JIEMEHTaAMHU

3. Pa3Ho0Opa3ue TUIIOB 3JIEMEHTOB U CBA3EH MEXK]y HU-
MH.

4. JINHaMUYHOCTh MPOIIECCOB, MPOTEKAOIINX B CUCTEME
pu e¢ QyHKIIMOHUPOBAHHH.

4, Brixonnas mepemenHasi, xapak- | 1. kputepuii.
Tepu3ymollas nopefeHue uccie- | 2. hakrop.
TyeMOW CHCTEMBbI Ha3bIBACTCH. .. | 4. OTKIIVK.
5. moKa3aTeb.
o. C TOuUKM 3peHHus CYIIHOCTHU | 1. OTKPBITBIE U 3aKPBITHIE CUCTEMBI
MPUPOABI AJIEMEHTOB pa3iinya- | 2. aKTUBHBIE U TACCUBHBIC
IOT CIICAYIOIINE CUCTEMBL. ... ... 3. craTu4ecKkue U JUHAMUYECKHE
4. peasibHble U AOCTPAKTHBIE
6. OcoOeHHOCTBI0 OONBIIMX CH- | 1. 3HAYUTETBHBIE pa3MEPHI
CTEM SBIISETCH. . ... 2. HalNW4YMe B HUX CJIOXHOW yIPaBIISIONICH MOJACUCTEMBI
3. 6osbI11asg Macca 3JIEMEHTOB
4. BOBMOXHOCTb OIMCAHUS COCTOSIHUS 0€3 yueTa coCTo-
STHUSL KQXKJIOTO AJIEMEHTA CUCTEMBI B OTACITLHOCTH
7. @akTOpHBIA aHaIM3 CUCTEMHI | 1. omucanue QyHKIIMOHUPOBAHHS OTCIIbHBIX 3BEHHCB
(oOBekTa) — 3T0. .. CHUCTEMBI.
2. aHanM3 BO3AEUCTBUSI HAa pabOTY CUCTEMBI BHEILIHUX U
BHYTpPEHHUX (DaKTOPOB.
3. aHayn3 pabOThI UCIIOJHUTENBHBIX 3BEHBEB CHCTEMBI.
4. cioco0 BBIpaKEHMS MTPENOUYTEHUS
CyOBbEKTUBHBIMU BEPOSITHOCTSIMH.
8. Kak HazpIBaeTcs criocob Bbipa- | 1. copTupoBKa
KESHUS PEATIOYTEHUS ITyTeM 2. TIOTIapHOE CpaHeHHe
MIPEJCTABICHHS YIIEMEHTOB B 3. pamXKHUpOBaHUE
BHUJIE MTOCTIEIOBATEIHHOCTH B 4. anpruopHOE BBIPAKEHHE MPEIIOYTCHU I
COOTBETCTBHH C BO3PACTAHUEM
WA yOBIBAHUEM HX MPENIOYTH-
TEIbHOCTHU?
9. Craructrueckas TUIIOTE3a — 1. mpeanonoxeHue (CykACHHUE), MOATBEPKIaEMOE UITH
3T0... OIIPOBEPraeMoe B X0/I€ CTATHCTUYECKOTO HCCIIEJOBAHUSI.
2. CTOJIb MaJiasi BEpOSITHOCTh, YTO COOBITHE C TAaKOW Be-
POSITHOCTBIO SIBJISIETCS MPAKTHUECKU HEBO3MOKHBIM.
3. Hay4yHO 00OCHOBAHHBIE CIIOCOOBI M METOJIBI HCCIISIO-
BaHUs PUEMBI TPOBEPKH UCTUHHOCTH 3HAHHUH U 3aKITIO-
YEHUI
4. cioco0 BBIpAKEHMS MPEAIOUYTEHUS CYObEKTUBHBIMU
BEPOSITHOCTSIMH.
10. | Kak Ha3bIBaeTcs cpeHee 1. k03¢ puLmeHT paHroBOM KOPpEIALUN

apudmeTnyeckoe HOMEPOB AJie-
MEHTOB B PaHXKUPOBAHHOM ps-
1y, SIBIISIOLIMXCS OJJMHAKOBBIMU
110 HpeI[HO‘ITI/ITe.HLHOCTI/I?

2. 001Ut paHr
3. cTaHIapTU3UPOBAHHBIN paHT
4. BETMYMHOMW BBIYMCICHHOW TUCTIEPCUU




11.

Cratuctuueckuili psin pacrpe-
JeJIeHHsI — 3TO. ..

1. COBOKYITHOCTb, U3 KOTOPOI MPOU3BOAUTCS OTOOP
€MHHII B X0JI€ HAOJIIOAEHHUS.

2. yIOPSA0YCHHOE PACIpe/IeTICHIE SIUHUI] H3ydaeMOn
COBOKYITHOCTH Ha TPYIIIIBI I10 ONPEICICHHOMY BapbHU-
pyIOIIEeMy MPU3HAKY.

3. peAnooKeHue (CyKACHHE), MOATBEPKIAEMOE UITH
OTPOBEPracMoe B XOJI€ CTATUCTUICCKOTO UCCIICIOBAHUS.
4. COBOKYITHOCTh OTOOPaHHBIX €AMHHI] B X0JI€ HAOJII0-
JICHMUSL.

12.

FCHepaJ'IBHaH COBOKYIITHOCTb —
9TO...

1. mpeanonoxeHue (CykACHHUE), MOATBEPKIAEMOE UITH
OTIPOBEPTacMOE B XOJI€ CTATUCTUICCKOTO UCCIICIOBAHUSI.
2. COBOKYITHOCTh OTOOPAaHHBIX €JIMHHMI] B X0JI¢ HaOJIt0-
IIEHUS.

3. CTOJIb MaJ1asi BEPOSTHOCTh, YTO COOBITHE C TAKOH Be-
POSITHOCTBIO SIBJISICTCS MPAKTUICCKU HEBO3MOYKHBIM.

4. COBOKYITHOCTb, U3 KOTOPOU IMTPOU3BOIUTCSI OTOOP
EIMHHUIL B X0/ HAOII0ICHUS.

13.

Bri6opka — 3T0...

1. mpenmnonoxxeHue (Cyx aeHue), MOATBEPKAAEMOE HIIN
OTPOBEPracMoe B XOJI€ CTATUCTUUECKOTO UCCIICIOBAHMUS.
2. COBOKYITHOCTh OTOOPaHHBIX SAMHHI] B X0JI¢ HAOIII0-
JICHUS.

3. CTOJIb MaJiasi BEPOSTHOCTh, YTO COOBITHE C TAKOH Be-
POSITHOCTBIO SIBIIICTCS MPAKTHUYECKH HEBO3MOXKHBIM.

4. HEeCKOJIbKO 3HaUEHUH aHATM3UPYEMOTO MOoKa3aTes,
OTOOPaHHBIX ISl HCCIICIOBAHUH.

14.

BriOepure mapamerpsl cTaH-
JApTHOTO HOPMAaJIbHOTO pac-
IIPENIETICHUS

L M=00=1
2. M =0,0_=O.
3. M :1’D:1.

4 M=-lo=+1

15.

DKCMOHEHIIMAIBHOE pacmpesie-
JICHUE XapaKTepu3yerTcs ...

1 mapametrpamu A # LL.

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

16.

B uem coctouT rumoresa KOM-
NaKTHOCTU?

1 OOBEKTHI OTHOTO KJIacca OMHUCHIBAIOTCS KOMITAKTHOM
CHUCTEMOM ypaBHEHMII.

2 V3MeHeHwusl pa3TUYHbIX TPU3HAKOB OJIU3KH 110 CBOUM
3HAYCHUSIM.

3 PaccrosHue Mex1y 0ObeKTaMH OJTHOTO KJlacca B MPo-
CTPaHCTBE MPU3HAKOB MEHBIIIE, YEM PACCTOSIHUE MEXKIY
00BEKTaMH Pa3INYHBIX KJIACCOB.

4 PaznuuueM MeXIy MPU3HAKaMHU MTOX0XKHX 00BEKTOB
MOYKHO IIpeHeOpeyb.

17.

YpoBEeHb 3HAUMMOCTH — 3TO. ..

1. MakcuManabHOE 3HAYEHUE BHIOOPKU

2. CTaTUCTUKA KPUTEPHUS, IO KOTOPOU CYAST O CIpaBell-
JINBOCTHU CTaTHCTH‘IGCKOfI THUITIOTE3bI

3. mokasaTelb KadecTBa NPEAMETOB WJIM SABJICHUH, IO
KOTOpOMy MOXHO onpe,ueJme X CXO0ACTBO HNJIU past-




quec
4. cTonp Majas BCPOATHOCTb, YTO €O MOIKHO IIPCHC-
6peqb B JAHHOM HCCJICJOBAaHUU

18. | Betbpats ¢opmyny mmst ompe- | 1 _ 1
JeNICHHsI CpeiHel apudmeTnye- X _ﬁéxi
CKOil n
B3BCILICHHOM > f,
2. ¢ _ -l
X=-
>,
i=1
3. X =1/X X X5..X,,
4. X =(Xmax = Xmin )/ 2
19. | Beibpats qoopM}iﬂy js ompe- | 1 >_<=“/X1X2X3---Xn
JeNieHusl cpeiHed apudmeTruye- B
1 n
Nz
1YYy
4. A== |=—"1.100%
Nz Y,
20. | BeiOpats ¢opmyny mns ormpe- n

ACJICHUA CPCIHETO JIMHEMHOT O
OTKJIIOHCHUA




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 IPEBIIYIIUM WM HAaYaJIbHBIM YPOBHEM.

2 CKOJIBKO MPOIEHTOB COCTABIISIET MOCIEAYIOMIHMI YPO-
BEHb Psi/ia OT MPEAbLAYIIET0 UIIH Ha4YalbHOT'O YPOBHSI.

3 Ha CKOJIBKO €MHMII U3MEHUJICS MOCIENYIOIIMH ypo-
BEHb Psi/ia [0 CPABHEHUIO C MPEABIAYIINM UK Haualb-
HBIM YPOBHEM.

4 Ha CKOJIbKO MPOLIEHTOB YBEIUYUJIICS YPOBEHb OTUYETHO-
ro nepuoja 1mo CpaBHCHUIO C MPCAbIAYIINM WJIN HAYAJIb-
HBIM YPOBHEM.

Temn pocra NOKa3bIBAET ...

1 BO CKOJIBKO pa3 U3MEHWICS YPOBEHb psJia IO CpaBHE-
HUIO C TIPEBIIYIIUM WM Ha4aJbHbIM YPOBHEM.

2 CKOJIBKO MPOLIEHTOB COCTABJISET MOCIEAYIOIINN ypo-
BEHb Psijia OT MPEAbAYIIET0 UIH HAYaIbHOTO YPOBHSI.

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

4 Ha CKOJIbKO MPOILIEHTOB YBEIUYUJIICS YPOBEHb OTUYETHO-
ro Mepuo/Ia Mo CPABHEHUIO C MPEABIIYIIIUM WA HaYalb-
HBIM YPOBHEM.

Temn npupocTa nokasbIBaerT ...

1 BO CKOJIBKO pa3 U3MEHWJICS YPOBEHb psijia IO CpaBHe-
HUIO C MPEJBIIYIIUM WM HaYaJIbHBIM YPOBHEM.

2 CKOJIBKO MPOIEHTOB COCTABJISIET MOCIEAYIOIIHI YpO-
BEHb pAJIa OT NMPEbIIYIIEr0 WK HAYaJIbHOTO YPOBHS.

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

4 Ha CKOJIBKO MPOILIEHTOB YBETUYUJIICS YPOBEHb OTUYETHO-
ro nepuoja 1mo CpaBHCHUIO C MPCALIAYIINM WUJIIN HAYaJIb-
HBIM YPOBHEM.

AoOcomrorHoe 3Hauenne 1%
MPUPOCTA MTOKA3HIBAET ...

1 CKOJIbKO €IMHUI] Ha/I0 POU3BECTH B IaHHOM IIEPHUO/IE,
4TOOBI YPOBEHb NPEABIAYLIETO NEproia Bo3poc Ha 1 %..
2 CKOJIBKO €IMHMI] B IIPOLIEHTaX COCTaBIISET MOCIEAYIO-
LU YpPOBEHB PsiJia OT MPEIBIIYILIErO WM HaYaJIbHOTO
YPOBHSI.

3 Ha CKOJIBKO €MHMII N3MEHUJICS MOCIIEIYIOIINNA ypo-
BEHb Psi/la 0 CPABHEHUIO C MPEABIAYIIIUM YPOBHEM.

4 Ha CKOJIBKO NPOLIEHTOB YBEIUYUJIICS YPOBEHb OTUETHO-
ro MepHoJia MO CPAaBHEHUIO C IPEBITYIIUM YPOBHEM.

HWHpgexkc ce30HHOCTH onpeacida-
€TCA KakK ...

1 OTHoleHNE 3HAYEHUS TTOKA3aTeNs 32 TEKYIIHI MeCsIl
K 3HAUEHMIO MOKA3aTes 3a UCTEKIIMI MeCHII.

2 OTHOIlIEHHE 3HAUYEHUSI IOKA3aTeNs 32 TEKYIIUN MecsI
K 3HAYCHUIO TTOKA3aTelIs 32 aHATIOTHYHBIA MECSII PEIbI-
JIYILIETO roja.

3 OTHOIIEHNEe 3HAYCHHUS MTOKa3aTeNs 32 TEKYITUH MeCsIT
K CPEHEr0JJOBOMY 3HAUEHUIO MTOKa3aTesl.

4 OTHOUIEHHE 3HAYEHHUS TTOKA3aTeNs 3a TEKYIIUNA MECSIT
K CPEJHEr0JJOBOMY 3HAUCHHIO MTOKA3aTelis 38 MUHYBIIHUM




rond.

WHTepBasibHbIE MOKA3aTeIu Xa-
PaKTEpU3YIOT ...

1 cocTtosiHue n3yuyaeMoro 00beKTa 3a OIpeIeIeHHbII
IIEPUOJ] BPEMEHHU.

2 COCTOSIHHE U3Y4aeMOT0o 00BbEKTa Ha ONPECICHHYIO
JaTy.

3 U3MEHEHHE COCTOSTHUS H3y4aeMoro 00beKTa 3a omnpe-
JICJIEHHBIH 11epUO0JT BpEMEHH.

4 cKOpPOCTh U3MEHEHHUE COCTOSIHUS U3y4aeMoro 00beKTa
32 ONPE/EIICHHBIN 1epHO]] BPEMEHHU.

JAuHamuueckue IIOKAa3aTeNn
BPEMEHHOT'O psa MOTYT OBITh

1 sneMeHTapHBIMH ¥ KOMIUIEKCHBIMH.

2 IEeNCTBUTEIHPHBIMIA U MHUMBIMH.

3 HenHBIMHA U 0a3MCHBIMU.

4 neTepMUHUPOBAHHBIMU U CITy4YailHBIMHU.

BripaBHuBaHUE PAIOB TUHAMU-
KU MIO3BOJISIET ...

| BBIABUTH OCHOBHYIO TCHACHIMIO U3MCHCHUS ITOKAa3a-
TEIs.

2 GoJiee MOITHO y4eCTh COBOKYITHOCTB (DaKTOPOB, BIIHSI-
IOMIMX Ha [TOKa3aTelb.

3 IOBBICHTH TOYHOCTH PE3YIHTATOB UCCIICOBAHUSI.

4 NOBBICUTH JJOCTOBEPHOCTD PE3YJIbTATOB UCCIIEJOBAHMSL.

MomMeHTHBIE TOKa3aTeld Xa-
PaKTEepU3YIOT ...

1 cocTosiHHEe M3y4aeMOro 0OBEKTa 3a ONpPE/ICIICHHbIH
NepHOJ BPEMCHH.

2 COCTOSTHHE M3y4aeMOro 0OBEKTa Ha ONPEICIICHHYIO
aary.

3 U3MEHEHHE COCTOSIHUS H3y4aeMOro 00bEeKTa 3a orpe-
JICTICHHBIN TIEPHOJT BPEMEHHU.

4 CKOPOCTh U3MEHEHHSI COCTOSHHSI U3y4aeMoro 00beKTa
3a OIpeeeHHBIN epruo/] BpeMEHH.

10.

AOCOJIIOTHBIE TIOKA3aTeEn Xa-
PaKTEPU3YIOT ...

1 oyr0 BETUYHMHBI, TPUBEIACHHYIO K 0a30BOMY YPOBHIO
2 aGCOMOTHBIN TeMIT U3MEHEHUS 3HAUeHHsI TOKa3aTens
3 3Ha4YcHUE BEJINYNHLI B HaTypaJlbHOM BBIPAKCHUH.

4 TeMIT U3MEHEHU s 3HaYCHHS TIOKa3aTelNsl, MPUBEICHHBIN
K 0230BOMY YPOBHIO.

11.

AOCONIOTHBIE IIETIHBIE TPHPO-
CTHI TTOKA3bIBAIOT. ..

1 Ha CKONBKO €AMHUII U3MEHUJICS MOCIEYIOIINNA ypo-
BEHb PAJa IO CPABHEHUIO C HAYAJIbHBIM.

2 Ha CKOJIBKO €IMHMI] U3MEHUJICS TTOCIEYIOIINI ypo-
BEHb PsJIa IO CPABHEHUIO C MPEIBIIYIIHM.

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

4 BO CKOJIBKO pa3 U3MEHUJICS MOCIEYIOIINI YPOBEHb
psAlia M0 CPABHEHUIO C PEABIIYIIUM.

12.

AOcomoTHbIE 0a3UCHBIE TPUPO-
CTBI TTOKA3bIBAIOT. ..

| Ha CKOJIBKO €JMHUI] U3MEHMJICS TIOCIEAYIOLINI ypo-
BEHb Psi/ia MO0 CPAaBHEHUIO C HAYAJIbHBIM.

2 Ha CKOJIBKO €JUHUI] U3MEHMJICS TIOCIEAYIOLINI ypo-
BEHb Psi/la IO CPABHEHUIO C MPEABLAYIIIM.

3 BO CKOJIBKO pa3 U3MEHWICA MTOCIEAYIOUN YPOBEHb
psiia IO CPAaBHEHMIO C HAYAJIBHBIM.

4 BO CKOJIBKO pa3 U3MEHUJICS MOCIENYIOINUNA YPOBEHD
psiia IO CPABHEHMIO C IPEIBLAYIIUM.

13.

AOCOJIFOTHBIM TIEMTHON MPUPOCT
BCIIMYHNHBI y pacCUUThIBACTCA
o gopmyre ...

1Yyn1-Yn.
2Yo-Yn
3 Yn- Yo




4 yn - Yn-1.
14. | AGcomoTHbI 0a3ucHBIA TPHU- | 1 Yn-1- Yn.
POCT BEJIIMYHMHBI Y PAacCUUTHIBA- | 2 Yo - Yn
eTcs o popMmyiie ... 3Yn-Yo
4 Yn - Yn-1.
15. | OTHocuTenbHBIE  TOKa3aTeNH | | J0JI0 BEIMYMHBL, TPUBEICHHYIO K 0a30BOMY YPOBHIO
XapaKTEepU3YIOT ... 2 abCOJIIOTHBIN TEMIT U3MEHEHHUS 3HAUCHUS TIOKa3aTels
3 3Ha4YeHUE BEJIMYMHBI B HATYPAIbHOM BBIPAXKEHUU.
4 TeMIl U3BMEHEHUS 3HaYEHUS 10Ka3aTelsl, IPUBEICHHBIN
K 0a30BOMY YPOBHIO.
16. | IlpousBoaHble pAabl TUHAMUKH | | HEMHBIMU U Oa3MCHBIMU.
OBIBAIOT ... 2 MOJIOKUTEIBbHBIMU U OTPHULIATEIILHBIMU.
3 MOJIHBIMH U HEMOJIHBIMH.
4 Bo3pacTaroMMU U YObIBAIOILUMH.
17. | K merogam BblpaBHHUBaHMs ps- | 1 meTon Jdenbdu.
JIOB TMHAMUKU OTHOCHUTCH ... 2 MeTOJ CKOJNb3sILeH cpeiHeil.
3 MeTo]1 HeolpeIeIeHHbIX MHOXUTENEH Jlarpanxka.
4 MeTOJ II1aBHBIX KOMIIOHEHT.
18. | Cpemnuii ypoBeHb B HHTEp- | 1 cpeqHeil reoMeTprIecKoi
BaJIbHBIX psilaX JTUHAMUKHM HC- | 2 cpeAHed rapMOHHYECKOM
qucsiercs no popmyse. . . 3 cpenHelt apuMeTuyecKoi.
4 cpeaHed XPOHOJOTMYECKOM.
19. | Cpennuii ypoBeHb B MOMEHT- | | cpeqHei reoMeTpHIecKOi
HBIX Psilax IMHAMUKH C HEPaB- | 2 CPEJHEN rapMOHUYECKON
HbIMM MHTEpPBAJIAMU HCUHUCIS- | 3 cpeHel XpOHOJIOTUYECKOM.
eTcs 1o opmyie. .. 4 cpenneii apudmMeTHuecKoil B3BEIIEHHOM.
20. | Pax oTHOCHUTENBbHBIX BEIMYMH, | | yCpeaHEHHBIM
NPUBEJCHHBIX K MPEIBIAYIIEMY | 2 TIETTHBIM.
NEPUOAY, Ha3bIBAETCA. . . 3 Ga3UCHBIM.
4 MTUHAMUYECKHUM.

6.3. Onucanue noka3areJsieil 1 KpuTepreB KOHTPOJISl YCIIEBA€MOCTH, OIIUCAHUE

IHIKAaJ OIICHUBAaHUA
6.3.2. Kputepuu o1l1eHOK MPOMEKYTOYHOM aTTeCTAIMU (IK3aMEH)

Onenka

(HEeyT10BJIETBOPHUTEJIBLHO)

«2Q» 0CBOEHHSA

IloporoBblii ypoBeHb

Yray0JeHHbIH
YPOBEHb OCBOEHHS

IIpoaBuHYyTHII
YPOBEHb OCBOCHUS

«3»

(YA0BJ1€TBOPUTEJIHHO)

«5»
(oTaM4HO)

«“»
(xopoio)

CTymeHT B MMOJTHOM

CryneHT He 3HaeT
3HAYUTEILHON YacTH
Marepuana, JoImycKaeT
CYIIIECTBCHHBIC OIIMOKU B

CTyneHT MOBEpXHOCTHO
3HACT MaTepuan
OCHOBHBIX Pa3/IeiIOB U
TeM y4eOHOM
JUCITUILTAHBI, JIOITYCKaeT

CTyaeHT XOpOIIIo 3HAeT

MaTepHua, TPaMOTHO U

0 CYIIECTBY U3J1araet
€ro, JOIycKast

00BéMe 3HAET MaTepHall,
TpaMOTHO | 110
CYIIIECTBY U3J1araeT ero,
HE JIOIycKast

HEKOTOPBIE HETOYHOCTHU B CYIIECTBEHHBIX
OTBETax Ha BOTIPOCHI HETOYHOCTH B OTBETE Ha -
BONDOC OTBETE Ha BOITPOC. HETOYHOCTEH B OTBETE
p Ha BOIPOC
He ymeer HaxomuTh Wuorna Haxoaut YBepeHHO HAXOUT Be3ommbouHO Hax0UT
peleHust OOJILIIMHCTBA peleHus, peleHus, peleHus,
NPEyCMOTPEHHBIX NpeyCMOTPEHHEIC MPeyCMOTPEHHBIE MPeIyCMOTPEHHEIC
IpoTrpaMMOi 00yUeHHUS IpOTpaMMOi 00yUEHHUS IpOTpaMMOi 00yUEHHUS MPOTPaMMOM




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 IporpaMMoint 00y4eHHsI
MPOTpaMMoii 00yUIeHUs 3aJJaHUs BBHITIOJTHEHBI 3aJJaHUs YCIEIIHO 3aJIJaHUs YCIEIIHO
3aJlaHUI HE BBITOJIHEHO YIOBJIETBOPUTEIHHO BBITIOJTHEHBI BBITIOJTHEHBI

Ilpumepnana wkana oyeHusaHuA 3HAHUIL 8 Mecmosoul popme:

KoauuecTBO NpaBMJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynornerBopurenbHO
50-65 Y 10BIETBOPHUTENEHO
66-85 Xoporio
86-100 OTnyHO

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

Ouenka Onucanue
ITocemenne 6omnee 50 % JIEKINOHHBIX ¥ IPAKTUIECKUX 3aHATHH; CTYAECHT TBEPIO
3HaeT MaTepHajl, IPaMOTHO U II0 CYILECTBY U3JIaraeT €ro, He JIoIMycKas Cylle-
3aureHo CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC; BCE MPELyCMOTPEHHBIE IPOrpaMMOii
00y4eHHs 3a1aHUsI BBIIOJIHEHBI, KAYECTBO UX BBIMOJHEHHUS JOCTATOYHO BBICOKOE;
B TEUEHHE CEMECTPa BHIMOJIHII TBOPYECKYIO paboTy.
[Tocemenne menee 50 % JEKIIMOHHBIX U MIPAKTHYECKUX 3aHATUH; CTYACHT HE 3Ha-
€T 3HaYUTEJIbHOW YacTH MaTepHaa, I0IyCKaeT CYIECTBEeHHbIE OIINOKH B OTBETaX
He 3auTeHo Ha BOIPOCHI; OOJIBIIMHCTBO NPEAYCMOTPEHHBIX IPOrpaMMOi 00yUYeHus 3a1aHUH
HEC BBIIIOJIHEHO, KaY€CTBO HMX BBINIOJHCHUA OLIICHCHO YHCJIOM 6aJIJIOB, OJIM3KHM K
MHHHMAJIbHOMY.

Ilpumepnan wkana oyeHusaHusa 3HAHUIL 8 mecmosoil popme:

KoanyecTBO NIpaBWIBHBIX 0TBETOB, %o Ouenka
0-49 He 3auTteno

50-65 3aureHo

66-85 3aureHo

86-100 3aureHo

7. YHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
JNCHUIIVIMHBI

7.1. Pexomenayemasi 1uTeparypa
7.1.1. OcHoBHAas JUTEpPaTypa
1. Mmxypun, A. A. MeTonbl U CpeAcTBa HayuyHBIX HcclenoBaHul : yueOHUK / A.A. ITwxypuH,
A.A. Twxypun (mi.), B.E. TIsatkoB. — Mocksa : UHOPA-M, 2021. — 264 c. + Jlon. maTepuaisl [Dnek-
TpOoHHBIH pecypc]. — (Briciiee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-010816-2. - Tekcer : anek-
TpOHHBIN. - https://znanium.com/catalog/document?id=360472
2. I'puropneB, A. A. MeTozbl 1 aNropuT™Mbl 00pabOTKU NaHHBIX : yueObHoe nocodue / A. A. I'pu-
ropees, E. A. UcaeB. — 2-e u3n., nepepad. u qon. — Mocksa : UTHOPA-M, 2021. — 383 c. — (Bricmiee
obpazoBanue: bakamaBpuat). - ISBN  978-5-16-015581-4. - Tekcr : 9JIEKTPOHHBIA. -
https://znanium.com/catalog/document?id=361208.
3. Teopus cratuctuku : yueOnuk / oz pen. npod. I'.JI. 'pombiko. — 4-e u3f., nepepad. u aom. —
MockBa : HMH®PA-M, 2021. — 465 c. — (Bwicmiee o6pa3oBanue: bakamaBpuar). — DOI



https://znanium.com/catalog/document?id=360472
https://znanium.com/catalog/document?id=361208

10.12737/textbook_5d0734d6e23853.79720708. - ISBN 978-5-16-014914-1. - TekcT : 3JIEKTPOHHBIH. -
https://znanium.com/catalog/document?id=376765.

4. T'pomsbiko, I'. JI. Teopus cratuctuku : nmpaktukym / I'.JI. ' pombiko. — 5-€ u3a., ucrp. u 101, —
Mocksa : UHOPA-M, 2021. — 238 ¢. — (Bsicmiee oOpazoBanue: bakamaBpuat). - ISBN 978-5-16-
005432-2. - Tekcr : anekTpoHHBIH. - https://znanium.com/catalog/document?id=368500

5. Meto/ibl U cpeicTBa HAYUHBIX HccienoBanuii: yaueOHuk / [xypun A.A., Iwkypun (mi1.) A.A.,

I[IstkoB B.E. - M.: HHUI[ HWHOPA-M, 2016. - 264 c. [DnexkTpoHHbIH pecypc] -
http://znanium.com/catalog.php?bookinfo=556860

6. Meroapl U anropuT™Mbl 00paOOTKH MaHHBIX: ydyeOHoe mocooue / A.A. I'puroppeB. — M.:
NH®OPA-M, 2017. — 256 c. [DnexTpoHHbIH pecypc] -

http://znanium.com/catalog.php?bookinfo=545998
7. MeToibl M CpelICTBA KOMILJIEKCHOTO aHanu3a aanHbix/ Kynanmdes A.IL. - M.: HULl UTHOPA-M,
2016. - 511 c. [DaexrponHsIit pecype] - http://znanium.com/catalog.php?bookinfo=548836

7.1.2. lonoaHuTEIbHAS JIUTEPATYpa

1. Ky3nenos M.H. OcHOBBI HaydHBIX UCCIICJIOBaHMM : yueOHOE mocobue st OakanaBpoB / Kys-
HenoB M.H.. — Mocksa : Jlamkos u K, 2018. — 284 ¢. — ISBN 978-5-394-02952-3. — TekcT : 3J1eK-
TPOHHBIH - https://www.iprbookshop.ru/85322 .

2. bepexHnas, E. B. MeTtoasl 1 Mozenu NpUHATHUS YHPaBICHUYECKUX pelleHuil: y4uel. nmocodue /
E.B. bepexnas, B.W. bepexnoii. — M. : UHOPA-M, 2019. — 384 c. + Jlomn. MmaTtepuansl [ DIEeKTPOHHBIHA
pecypc; Pexum poctyma http://www.znanium.com]. — (Beicmiee oOpaszoBanue: bakamaBpuat). —
www.dx.doi.org/10.12737/975. - ISBN  978-5-16-006914-2. - Tekct : DISKTPOHHBIA -
https://znanium.com/catalog/document?id=354949

3. ®uxrtenronsil, I'. M. OCHOBBI MaTEMaTHYECKOTO aHAIM3A : YICOHUK JIUIs BY30B : B 2 wacTsax / [
M. ®@uxtenronsu. — 13-e, crep. — Cankr-IlerepOypr : Jlanp, 2021 — Yacte 1 : OcHOBBI MaTeMaTHye-
ckoro aHammza — 2021. — 444 c. — ISBN 978-5-8114-7583-4. — Tekct: 5IEKTPOHHBIH -
https://e.lanbook.com/book/162390; https://e.lanbook.com/book/175511

4. BockobOoiinukoB HO.E. O6paboTka M aHamu3 OHKCIEPUMEHTAJIbHBIX JaHHBIX B MaKeTax
MathCAD u Excel : yuebnoe noco6ue / Bockoboitnukos HO.E.. — HoBocubupck : HoBocubupckwuii roc-
yIIapCTBEHHBI apXHUTEKTYpPHO-CTpOUTENbHBINA yHUBepcuTeT (Cubcrpun), 9bC ACB, 2020. — 161 ¢. —
ISBN 978-5-7795-0906-0. — Tekcr : anekTpoHHbIH // DnekTpoHH0-01OanoTeyHast cuctema [IPR BOOKS
: [caiiT]. — URL: https://www.iprbookshop.ru/107639.html

5. Coxonos, I'. A. BBeneHne B perpecCHOHHBIN aHAIN3 U TIAHUPOBAHUE PErPECCUOHHBIX KCIIe-
PUMEHTOB B SKOHOMUKE : yueOHoe nocobue / I'. A. Coxomnos, P. B. CarutoB. — Mocksa : UHOPA-M,
2019. — 202 c. — (Bnicmiee obpa3oBanue: Maructpatypa). - ISBN 978-5-16-003646-5. - Tekcr : snek-
TpoHHbIN. — https://znanium.com/catalog/document?id=368168

6. Cunnses, H. . Teopus miaHMpoBaHUs HKCHEPUMEHTA M aHAIM3 CTaTUCTUYECKHX JAHHBIX !
yueOHHK U TipakTukyMm st By3oB / H. U. CunasieB. — 2-e u3a., mepepad. u qon. — Mocksa : U3narens-
ctBO FOpaiir, 2020. — 495 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-05070-7. — TekcT : amek-
TpOHHBIH - https://urait.ru/bcode/449686

7. bepukamBuiu, B. III. Cratucruyeckass o0paboTka AaHHBIX, IUIAHUPOBAHHE HKCIEPUMEHTA U
ciydaitHble mporeccsl : yaeoHoe mocodue s By3os / B. . bepukamsumu, C. I1. Ocbkun. — 2-¢ u31.,
ucnp. U gon. — Mocksa : M3parensctBo IOpaiit, 2021. — 164 c. — (Beicuiee obOpa3zoBaHue). —
ISBN 978-5-534-09216-5. — TekcT : anexTponnsiii / O6pa3oBarensHas wiardgopma Opait [cait]. —
URL.: https://urait.ru/bcode/473180

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-0MOJIHOTEYHbIE CHCTEMbI, HHPOPMAIIMOHHO-CIIPABOYHbIE U
NMOUCKOBbIE CHCTEMbI
1. EBponeiickas mudposas 6udiamnoreka Europeana: http://www.europeana.eu/portal
2. Koncynbrantllmioc:  cmpaBOYHO-TIOMCKOBasg  cUcTeMa  [DJIEKTpOHHBIM  pecypc]. -
www.consultant.ru/


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
https://www.iprbookshop.ru/107639.html
https://znanium.com/catalog/document?id=368168
https://urait.ru/bcode/449686
https://urait.ru/bcode/473180

3. NudopMannoHHO-U31aTENBCKUA IEHTP MO T'E€OJIOTMH W HEIPOIOIh30BaHNI0 MUHHCTEPCTBA
IPUPOAHBIX pecypcoB u d3konoruu Poccuiickoit @Penepauuu - OO0 "TEOMH®OPMMAPK":
http://www.geoinform.ru/

4. HudopmarmonHo-aHaIuTHYECKHI IeHTp «Munepam»: http://www.mineral.ru/

Muposas uugposas oudbnuoreka: http://wdl.org/ru

Hayunas snektponHas 6ubnuoreka «Scopusy: https://www.scopus.com
Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com
Hayunas snektponnas 6ubnmoreka «eLIBRARY»: https://elibrary.ru/

[Topran «I"'ymanutapHoe o6pazoBanue» http://www.humanities.edu.ru/

10.  ®enepanbublil mopran «Poccuiickoe obpazoBanue» http://www.edu.ru/

11.  ®enepanpHoe XpaHwmine «EmuHas koiuteknus HU(POBBIX 00pa30BATENBHBIX PECYPCOBY
http://school-collection.edu.ru/

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

13. DnexTpoHHO-OMOIMOTEUHAS cucreMa U31aTeIIHCKOTO IEHTpa «Jlanby:
https://e.lanbook.com/books

14. DOnexrtponnas  Oubnuoreka  Poccuiickoii  T'ocymapctBennoit  bubmuotexku  (PI'B):
http://elibrary.rsl.ru/

15.  DnekrponHas 6ubnmoreka yueOHukoB: http://studentam.net

16.  DuexTpoHHO-GHGIMOTEuHas cucTema «IBC FOPAMTy: www.biblio-online.ru.

17.  DnexrtponHas Oubnamorewynas cucrtema «HanmoHambHBI mHPPOBO pecypc «PyKOHTH»:
http://rucont.ru/

18.  DnextponHO-OMOMMOTEYHAs cucteMa http://www.sciteclibrary.ru/

©oo~No G
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI

8. 1. MaTepua/ibHO-TeXHHYECKOe OCHAIIEHHE ayAUTOPHIi

1. Ayaurtopus 1jisi IPOBEACHUS JEKIIMOHHBIX 3aHATUN U MPAKTUYECKUX padboT
OcnanieHHoCcTh nomenieHust: 16 nocagounbix mect. Cton aynuTopHbiid — 10 mIT., KOMIIBIOTEPHOE KPECIIO
— 23 mt., MOHOOJIOK — 17 1T, (BO3MOKHOCTB JTOCTYIA K ceTh «MHTepHET»), TocKa ayauTopHas noj (io-
Mactep — 1 1T., Ja3epHbli MpuHTEp — 1 1IT.
[lepedens nuIIeH3MOHHOTO MporpaMMHoOro obecmedenus: 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
OcHarieHHOCTh TTOMelIeHus: 16 nmocagounbix MecT. CToN ayquTOPHBIN — 9 1IT., KOMIIBIOTEPHOE KPECIIO —
17 ., MoHOOMOK — 17 mT. (BO3MOXKHOCTH A0CTyna K ceTu «VHTepHeT»), 1a3epHblil npuntep — 1 mrT.,
mocka — 1 .
[lepedens NMIIEH3MOHHOTO TMporpaMMHoOro 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 (cBo6oaHo pacnpoctpansemoe [10).
8.2. [lomerenus I CAMOCTOSITEIbHON padoThI:

1. OcHaieHHOCTh MOMEIIEHUs JUIS CaMOCTOSATENbHONH padoThl: 13 mocamounbix mecT. Ctym —
25 mT., CTON — 2 WT., CTOJ KOMIBIOTEpHBIA — 13 mT., mKad — 2 mT., J0CKa ayJUTOpHAs MapKepHas —
1 wir., APM yue6Hoe I1K (MonuTOp + cucremusiii 6110k) — 14 mTt. Joctyn k cetu «HTepHET», B K-
TPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHpb MMIIEH3MOHHOTO MporpaMMHoro obecneuenus: Microsoft Windows 7 Professional:I'K Ne
1464-12/10 ot 15.12.10 «Ha moctaBky kommbroTepHoro obopymoBanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mnocraBky xommbrotepHoit Texuuknm» 'K Ne 447-06/11 ot 06.06.11 «Ha mocraBky oOopynoBaHHs»
'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky o6opynoBanus" JJorosop Ne 1105-12/11 ot 28.12.2011 «Ha
MIOCTaBKY KOMIBIOTEpHOr0 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 mocraBky mpoaykimny», 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. OcHaIlleHHOCTh MOMEIIEHUS Il CaMOCTOATENbHOM paboThl: 17 mocagounsix mecT. Jlocka mis
nucbMa Mapkepom — 1 mT., pabouue Mecta CTyIeHTOB, o0opyaoBaHHbie [1K ¢ mocTymom B ceTh yHHUBED-
curera — 17 mr., MynbTUMeAUHHBINA ipoekTop — 1 mT., APM npenoaasarens a1 paboThl C MyJIbTUME A
— 1 . (cuctemMHBIN OJIOK, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 mt. docTtyn k cetn «HTEp-
HET», B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepedeHb NMHUIIEH3UOHHOTO IPOrpaMMHOT0 obecrnieueHust: Omneparmonnas 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-
MBIOTEPHBIN IS CTYAEHTOB (THII 4) - 3 IIT., CTOJ KOMIIBIOTEPHBIN I CTYACHTOB (THI 6) — 2 IIT., CTOJ
KOMIIBIOTEPHBIN JUIs CTyeHTOB (Tun 7) — 1 mT., Kpecio npenoaasarens (CeTka, LBET YepHbli) — 17 mr.,
JIOCKa HaIojbHas MOOWIbHas Oenas MarHUTHO-MapkepHas «Magnetoplany 1800Mm*1200MMm - 1 miT.,
MoHOoOsI0K Lenovo M93Z Intel Q87 — 17 wir., miakar — 5 wt. octyn k ceti «HTEpHET», B AJIEKTPOH-
HYI0 HH(POPMAITMOHHO-00pa30BaTEIBHYIO Cpely Y HUBEPCUTETA.

[lepeyeHb NHMIIEH3MOHHOrO MporpamMmHoro obecrnedyenus: 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.
CorelDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBky mporpamMMHOTO
obecreuenusi». 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 pacnpoctpansemoe I10), R (cBoboano pacnpoctpansemoe I10), Rstudio (cBo-
6oxH0 pacnpoctpansemoe [10), SMath Studio (cBoboano pacmpoctpansiemoe 110), GNU Octave (cBo-
60110 pacnpoctpansiemoe [10), Scilab (cBob6omHO pacnpocTpansemoe [10)

8.3. [lomemmeHus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BAHMSA:

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

OcHallleHHOCTb: NMEPCOHAJIBHBIA KOMIIBIOTEp — 2 WT. (HOocTyn K cetu «MHTepHeT»), MOHUTOpP —
4 1IT.,ceTeBOM HAKOMUTEIh — | MIT.,MCTOYHUK OecriepeOONHOr0 MUTAHMS — 2 IIIT., TEJICBU30P IJIa3MEHHBIN
Panasonic — 1 wr., Touka Wi-Fi — 1 mr., masuibHas cranuus — 2 WT., Apeib — 5 Wrt., nepdoparop — 3 wr.,
HabOp MHCTPYMEHTAa — 4 MIT., TeCTep KOMIBIOTEPHON ceTH — 3 IIT., OAIJIOH CO CKaThIM razom — 1 mit.,
racTa TemIonpoBojHas — 1 mr., npuiecoc — 1 1wT., paguocTanius — 2 wWT., CToJ — 4 1WT., TyMOa Ha KoJe-
cuKax — | mrT., moJcTaBKa Ha KoJecukax — 1 mrT., mkad — 5 mwr., kpecao — 2 mwr., tectHuna Alve — 1 mr.

[Mepeuensb auneH3MOHHOTO porpammuoro obecneuenus: Microsoft Windows 7 Professional (JIu-
nensuonnoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012); Microsoft Office 2010 Pro-
fessional Plus (JIunensnonunoe cornamenue Microsoft Open License 60799400 ot 20.08.2012); AHTHBH-
pycHoe mnporpammuoe obGecrneuenue 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 WIT., IePCOHATbHBIA KOM-
nproTep — 2 wT. (noctyn k cetu «MHTepHEeT»), MOHUTOP — 2 WT., MDY — 1 mT., TecTep KOMIbIOTEPHOI
ceTd — 1 mT., 6aJIOH CO CKAThIM ra3oM — | WIT., mypynosepT — | mT.

[TepedeHb THIIEH3MOHHOTO TporpamMmuoro obecreuenus: Microsoft Windows 7 Professional (JTu-
nensnonHoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIuniensuonnoe cornmamenune Microsoft Open License
46431107 ot 22.01.2010)

AnTHBHpYCcHOE nporpammHoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne /I810(223)-
12/17 oT 11.12.17)

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

OcHallleHHOCTb: CTOJ — 2 MWIT., CTyJs — 4 1T., Kpecyio — 1 mrT., mKad — 2 mT., IepCOHAIBHBIA KOM-
netotep — 1 mr. (noctym k cetn «MHTEpHET»), BeO-kamepa Logitech HD C510 — 1 mwT., kononku Logitech
— 1 mr., Tecrep KOMIBIOTEPHOU ceTH — | wIT., Apens — 1 mwr., Tenedon — 1 mwT., HA0OP PYUHBIX UHCTPY-
MEHTOB — | mT.

[TepeueHp JUIIEH3MOHHOTO MporpamMmmHoro obdecnedeHus: Microsoft Windows 7 Professional (J1u-
nieH3uonHoe cornamrenue Microsoft Open License 48358058 ot 11.04.2011)

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

AHnTuUBHUpYCHOE TIporpammHuoe obecrieuenne Kaspersky Endpoint Security ({orosop Ne JI1810(223)-
12/17 o1 11.12.17)

8.4. JIunieH3MOHHOE MPOrpaMMHoOe o0ecredyeHne

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

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

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

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

5. LabView Professional, 'K Ne1142912/09 ot 04.12.2009 "Ha mocTtaBky mporpaMMHOTO obecrieueHus".
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