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1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo WNunukarop
Pesynbrarsl IlepedeHsb IUIAHUPYEMBIX PE3YJIBTATOB
Komne- JIOCTHKECHUS
OCBOEHUSL 00y4eHus 10 AUCHUIUIUHE
meHyuu KOMITETCHIIUU

3HAMb:
- aJITOPUTMBI cOOpa, 00pabOTKU U
aHaIM3a JaHHEIX, HEOOX OJUMBIX IS

Cnocoben U2y pelIeHus IOCTaBJIEHHBIX 3a4a4,

OCYLIECTBJISATh i .

i . | OcymectBuser ananus u | VHENNb.
:12:011/1(,3 zp:;:;;:mn ouenky nadopmauuu, ¢ | HCTIONIBE30BATh [T PEIICHIS
- UCIIOJIL30BAHUEM HpO(beCCI/IOHaHI)HI)IX 3a1a4
YK-1 | uadopmarnmmn,
N Ppas3IUYHbIX WHTETPUPOBAHHBIE HH(DOPMAIITMOHHBIE
p o WH(POPMAITHOHHBIX CUCTEMBI;
CHUCTEMHBIN OJXO O — 5
JUIS peleHust POCYE : ¢ p3a 5 e1aoems.
IIOCTAaBJICHHBIX q -

IIOCTABJICHHBIX 33,124 A HaBBIKAMH HCIIOJIb30BAHUSA
MOJTYYEHHBIX TEOPETUUECKUX U
MPAKTUYECKUX 3HAHUI B
poeCCHOHAIBHON e TEIHHOCTH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
JlanHass AMCHMIUIMHA OTHOCUTCS K bnoxy [ dvacth, (opmupyeMod y4acTHHKAMHU

00pa3oBaTeNIbHbIX OTHOIIECHUH.

JInst u3ydeHus TUCIUTIIMHBI HEOOX0IMMBI 3HAHUS B 00JACTH MaTeMaTUKH, WH()OPMATHKH
1 U(PPOBBIX TEXHOJIOTHH, IUPPOBBIX TEXHOJIOTHH B TPO(PECCHOHATIEHON ACSITEIHHOCTH.
Juctunnuna Aneopummsl 00pabomku u aHaIU3a OAHHBIX SBISIETCS TIPEAIICCTBYIONIEH IS

NpakTHUKu Hayuno-uccireoosamenvckas paboma.

JuctunnuHa nzydaercst Ha 4 Kypce B 8 cemecTpe mo o4Hou opme oOydeHus U Ha 5 Kypce

B ceMecTpe 9 1o 3a04HOM popme 00ydeHus.

3. O0beM TUCUMIIMHBI M BUIbI Y4e0HOH padoThl

OO6m1ast TpyI0€MKOCTh TUCIHUILUIMHBI cocTaBisieT 108 yaca (3 3a4eTHbIC €TUHMIIBI ).

Bun yue6noit paboThl ®dopma o0ydeHus
O4Has 3a04Hast

AyauTopHbIe 3aHATHS (BCEro) 48 12
B mom uucne: - -
JIeKIIMoHHOTrO THIIA 24 6
CeMHHaApCKOTO THUIIA 24 6
CamocrosiTesibHasi paboTa (Bcero) 60 96
B mom uucne: -
ITpopaboTka MaTepuana JEKIHH, 30 72
MOATOTOBKA K 3aHATHIM
CaMOoCTOATEIbHOE U3YUECHUE TEM 6
KoHTpospHbIE pabOTHI 24 24
Bun npomexxyTouHO# aTTecTanum: 3a4er 3ayer
OO0masi Tpy10eMKOCTh:
4acoB 108 108
3a4€THBIX €JIMHHUII 3 3




4. Coaep:xanue JUCHUNIMHBI
4.1. ConepxxaHue pa3/iesi0B M CUUILTHHbBI

Ne HaunMmenoBanue
n/n paszena Copneprxanue paszena
JUCHMIUINHEI

1. | Anropurmsl u ANTOPUTMBIL: TIOCTpOEHHE M aHanmu3. PecypcHas 3((EeKTHBHOCTH

CTPYKTYPbI IaHHBIX | aqrOpUTMOB. METOIBI  OLIEHKA  PECcypcHOH 3 (PEKTHBHOCTH
QIrOpuTMOB. MaremaTU4ecKuil amnmapar aHajin3a aJIrOPUTMOB.
CtpykTypbl gaHHBIX. MeToapl aHanu3a W 0OpaOOTKH JIaHHBIX.
[TepBuunas 006pabOTKa JAHHBIX.

2. | Onnodakropras DieMEHTBl  KOPPEISIIHOHHOTO — aHauW3a. YPaBHEHHWE MapHOU
perpeccnonHas AUHEeNHON perpeccun. Meron HauMmeHbmnx kBajaparoB (MHK) mis
MOZICIB Hax0XJECHHUS IapaMeTpoB ypaBHEHHUS perpeccuu. CBsi3b MEXIy

pe3yJIbTaTUBHBIM MPU3HAKOM U NpU3HAKoM — ¢pakropom. [lokazaTenu
KauecTBa ypaBHEHUs perpeccuu. IIpoBepka rumore3 o 3HaUMMOCTH
MapaMeTpoB ypaBHEHHS, KOA(PPUIUMEHTa KOPPEJSLUN U YpaBHEHHUS
perpeccun B nenoM. Hemmnuelinasa perpeccust, ee Buabl. Koppensnus
JUIsl HEeNUHEWHOW perpeccun. llokazarenu kadecTBa HEITMHEWHOMN
perpeccuu.

3. MHoOxecTBeHHas Mognens MHOXeCTBEHHOM perpeccuu. Tpamumumonueii MHK  mis
perpeccus MHO>KECTBEHHOU perpeccuu. [lokazarenn TeCHOTHI cBsi3u (hakTopa c

pe3yJIbTaTOM: KOd( PpHUITEHTHI YaCTHOU 3JIACTUYHOCTH,
CTaHJAPTU3UPOBAHHBIE K03 UIIUEHTHI (B—xo>ddurrieHTsI).
YactHas koppensiusi. OlleHKa 3HAQYMMOCTH  MHO>KECTBEHHOTO
ypaBHEHUSI PETrpeccuu, ero (akTOpOB U YACTHBIX KOIP(PUIIUECHTOB
Koppensiuu. OUKTUBHbBIE IEpEMEHHbIE.

4, ITaker Ms Excel HUcnones3oBanme maxkera Ms Excel «AHanMM3 HaHHBIX» A

«AHanu3 JaHHBIX» | HAXO0XJCHUSA: OCHOBHBIX YHCJIOBBIX XapaKTEPUCTHK HCCIETyEeMbIX
MPU3HAKOB; YPaBHEHUN PErpeccuu, 3aBUCUMOCTH DPE3yJIbTaTUBHOTO
Ipu3HaKa OT OJHOTO WM OOJbIIEro Yucia (PakTopoB; MokazaTesen
TECHOTHI CBSI3U; OKa3aTeJel KauecTBa YpaBHEHUSI PErPECCUH.
4.2. Pa3gespl AMCHUILIMHEI U BUALI 3aHATHI
ovHas ¢hopma 00ydeHUS
No HaumenoBanue pazaena Jlekimonnoro | CeMUHApCKOTO CP Bcero,
/1 JCIIUTUTAHBI TUTIA TUIIA 4acoB
1 2 3 4 5 6

1. AJITOPUTMBI ¥ CTPYKTYPBI JJAHHBIX 4 - 10 14

2. OnHo(aKTOpHAs PErpecCHOHHAs 8 8 18 34
MOJETb

3. MHoxecTBeHHas perpeccus 6 8 18 32

4, [Taker Ms Excel «Ananu3 6 8 14 28
JTAHHBIX)

Uroro: 24 24 60 108
3a04Has opma 0OyueHHs

Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapCKOro CP Bceero,

/i JUCHUTUTUHBI TUTIA TUTIA 4acoB

1 2 3 4 5 6

1. AJIrOpUTMBI ¥ CTPYKTYPBI JaHHBIX 1 - 18 19




2. Onno(akTOpHAs perpeccuoHHas 2 2 28 32

MOJIeb
3. MHOKeCTBEHHAs: perpeccus 2 2 28 32
4, [Taker Ms Excel «Ananu3 1 2 22 25

JTAHHBIX)

Wroro: 6 6 96 108

4.3. 3aHsITHSI CEMHMHAPCKOIO THUIIA
Ne Ne pasena TpynoemkocTb
/11 Tema (dac)

JUCIIATUTAHBI
OYHas 3a04Hast
1 2 3 4 5

1. 2 Meton Haumensmiux kBagpatoB (MHK) mns 4 1
HaX0XJICHHUs [1apaMeTPOB YPaBHEHHUSI PETPECCHH.

2. 2 [IpoBepka rumoTe3 o0 3HAYUMOCTH MapaMETPOB 2 1
ypaBHEHUs, KOIPPUIMEHTa  KOppEIsuu U
yYpaBHEHUS PETPECCUHU B LIETIOM.

3. 2 Henuneiinas perpeccusi, ee Buibl. Koppensuus 2 1
JUIsl HEJIMHEWHOW PErpeCCHN.

4, 3 Tpaguuuonnsiik MHK 11 MHOXKECTBEHHOM 4 1
perpeccun. [lokazarenu TeCHOTHI CBA3M (paKTOpa C
pe3yNIbTaToOM.

5. 3 Orenka 3HAYNMOCTH MHOKECTBEHHOTO 4 1
ypaBHEHUsI perpeccuu, ero (akTopoB M YaCTHBIX
KO3 PHUITMEHTOB KOPPEIISAIIHH.

6. 4 Ucnonb3oBanne mnakera Ms Excel «Anammus 8 1
JAHHBIX).

7. Utoro: 24 6

4.4. [lpumepHasi TeMAaTHKA KYPCOBBIX POEKTOB (PadoT) - ne npedycmomperno OI1OII.

5. Opranuszanusi caMOCTOSITEJILHOM PA00THI 00YYAIOIIUXCS MO AUCHHILIHHE

5.1. Tunsl caMoOCTOATEILHOM PA0OTHI M €¢ KOHTPOJIb
Tun camocrosiTeqIbHON padoThI dopma 00ydeHUs Tekymuii KOHTPOJIb

o4Has 3a04Hast

[IpopaboTka maTepuana JIeKIUH, 30 72 CobecenoBanue,
MOATOTOBKA K 3aHATHIM TECTUPOBAHUE
CaMocToATenbHOE U3YUEHUE TEM 6 CobecenoBanue,

TECTUPOBAHUE
KoHnTpomnbsHbie paboTh 24 24 3amuTa KOHTPOJIbHOU

paloThI
BCETO YaCOB: 60 96

4.2. YyeOHO-MeTOANYECKHE MATEPHAJIbI /IS CAMOCTOSATE/ILHOWH padoThI:

1. Metoapl 1 MOJENU 3KOHOMETpUKU. YacTh 2. DKOHOMETpHKA MPOCTPAHCTBEHHBIX
naHHBIX: yueOHoe mocobue / O. U. bantukosa, B. U. Bacsuuna, 0. A. XKemuyxHukosa [u 1p.] ;
nox penakuueit A. I'. Pennep. — OpenOypr: OpeHOyprckuil rocyapcTBEHHbBIN YHUBEPCUTET,
OBC ACB, 2015. — 435 c. — ISBN 978-5-7410-1260-4. — TekcT: 3J€KTpOHHBIN //

DNeKTPOHHO-OMOINOTeUHAs cucremMa IPR BOOKS: [caiiT]. — URL:




https://www.iprbookshop.ru/52325.html (mata oGpamenusi: 30.09.2020). — Pexum pocryna:
Ju1st apropusup. [lonbs3zoBareneit

5.3. Tembl, BLIHOCUMbI€ HA CAMOCTOSITE/IbHOE U3yUeHHe:
Paznen 1 «AaropuTMbl W CTPYKTYPbI JaHHBIX». ba3oBbeie anmroputmbl o0pabOTKH
JnaHHbIX. HelipoHHble ceTh. JlepeBbsl pelieHU.
Pa3nen 2 «OnnodakropHasi perpeccCHOHHAsi MOeJIb». AHAJIN3 OJHON M JBYX HOPMaJIbHBIX
BBIOOPOK. MeTO bl MPOBEPKH HOPMATHLHOCTH.

Paznen 3

«MHOXeCTBEHHAsI perpeccus».

JIByx(akTOpHBI aHaIHU3.

CBs3p  3amau

IBYX(aKTOPHOTO U OAHO(AKTOPHOTO aHanu3a. Tabnauna AByX(paKTOpPHOTO aHaIN3a.

Paznen 4

«ITaker Ms Excel «AHaau3 AaHHBIX».

BrlsiBieHME KOPPEIALIMOHHBIX

3aBucuMocTeil. [locTpoeHne u Bu3yanu3anus TPEHI0B U PErPECCHOHHBIX 3aBUCUMOCTEH MEXITY
Habopamu JTaHHBIX.

6. DoHA OIEHOYHBIX CPEACTB s NPOBeAeHHUS TPOMEXKYTOUHOH ATTECTAIIUH
00y4yaIuxcst Mo JUCHHILINHE

6.1 IlepeyeHb KOMIIETEHIHI M OLECHOYHbIEC CPEACTBA HHAUKATOPA AOCTHKEHHS

KOMIIETEeHIIM I
Koo IlepedeHp IaHUPYEMBIX HanmenoBanue
Komne- VHMKaTOp MOCTINEHM pe3yiabTaToB OOYUEHHUS IO OLIEHOYHOTO CPEJICTBA
KOMITETCHITUH
meHyuu JTUCIIUTUTHHE
3HAMb: Tect
- aNITOPUTMBI cOopa,
00paboOTKH 1 aHAIN3a JTaHHBIX,
HEOOXOTMMBIX TSI PEIICHHS
IMOCTaBJICHHBIX 3aJ1a4,
ymembw:
NJ1-2yk-1 MCIIOB30BaTh /I PElICHHs
OcymiecTBsier aHams 1 npodeccHOHATBHBIX 33124
OLICHKY MH(opMaruH, ¢ UHTErPUPOBAHHEIE
VI |resomommes s | gopuaon
JUIISL pgmeﬁnﬂ HOCTaIIDSHC}I]{Iz-ILIX CHCTCMBL,
sanau 61a0embn:
- HaBbIKaMU HCTOJIb30BAHUS
MOJTYYEHHBIX
TEOPETUYECKUX U
MPAKTUYECKUX 3HAHUM B
poeCCUOHAITBHOU
JIEATEIIbHOCTH.
6.2. lIxaanl oneHNBaHUSA
IIIkajia oneHUBaHUsI TECTUPOBAHMSA HA 3a4eTe
% BBINOJTHEHN S 32IaHUS Pe3yabTaTr
50 - 100 3a4TEHO
Mmenee 50 HE 3a4TEHO

6.3. TunoBble KOHTPOJILHBIE 321aHNS WM HHbIE MATEPHAJIBI:

YKa3aHbl B IPUJIOKEHUH 1.




7. IlepeyeHb OCHOBHOW M [ONOJIHUTEJbHON Y4eOHOI JUTepaTypbl, HEOOXOAUMON

AJIS OCBOEHMS UCHMIIIHHBI
a) OCHOBHasl TUTEpaTypa

1.

Kygaiickosa, 0. E. Dxonometpuka : yae6Hoe mocodue / FO. E. KyBaiickoBa. — YIJIbSIHOBCK
. YIIbSIHOBCKHMI TOCYHapCTBEHHBIN TexHUYecKkuil yHuBepcurer, 2017. — 166 c. — ISBN
978-5-9795-1722-3. — TekcT : ANMeKTpOHHBIN // DNeKTpoHHO-OnbIMoTeyHass cucrema [IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/106132.html. — Pexxum mocryna:
JUIsL aBTOPH3UD. NOJIb30BATENEH

Opios, A. . DxoHomeTpuka : yaeOHOe mocodue / A. U. OpnoB. — 3-¢ u3n. — Mocksa,
CaparoB : Hnrepuer-Yuusepcurer Mupopmanumonnsix Texunomoruit (MHTYUT), At Iln
Ap Memma, 2020. — 676 ¢. — ISBN 978-5-4497-0362-0. — TekcT : 31IeKTpOHHBIN //

OnekTpoHHO-Oubnmoreunas  cuctema IPR BOOKS  :  [caiit]. —  URL:
https://www.iprbookshop.ru/89481.html. —  Pexum  jmoctyma: ajiast  aBTOPH3HP.
MI0JIb30BATENEH

0) JOoMoHUTENbHAS TUTEpaTypa

3.

HBuenko, 0. C. Dxonomerpuka B MS EXCEL : mabGoparopnsiii npaktukym / HO. C.
NBuenko. — Caparos : Aii [Tu Dp Menua, 2018. — 94 ¢c. — ISBN 978-5-4486-0109-5. —
TekcT : anexTpoHHBIA // DnekTpoHHO-OMOMMoTeyHast cucrema [PR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/70785.html. — Pexum poctyma: s aBTOPH3HP.
nosis3oBateneit. - DOI: https://doi.org/10.23682/70785

Maremaruka. /luckpeTHast MareMaTuka [ IeKTpoHHBIN pecypc]: yuebnuk / B.®. 3omotyxun
[ ap.]. — DOnekTpoH. TeKCTOoBBIe AaHHBIEe. — PoctoB-Ha-/lony: WHCTHTYT BOIHOTO
tpancniopra umenu [.5. CemoBa — ¢uuuan «l'ocymapcTBEHHBIII MOPCKON YHUBEPCHUTET
nMmern aamupana O.O. Ymakosay, 2016. — 129 c. — 2227-8397. — Pexum moctyna:
http://www.iprbookshop.ru/57348.html

I'yppsinoBa WM.D. Teopuss BeposSTHOCTEH HM MareMaTUyecKas CTaTHUCTUKa. Teopus
BeposiTHOCTeH. KpaTkuii kypc ¢ mpumepamu [DIeKTpOoHHBIA pecypc]: ydeOHoe mocodue /
N.5. T'ypebsnoBa, E.B. JleBamkuHa. — OJEKTPOH. TEKCTOBbIE JaHHble. — M.:
M3parensckuit Jlom MUCuC, 2016. — 106 ¢. — 978-5-87623-915-0. — Pexxum moctymna:
http://lwww.iprbookshop.ru/64202.html

Bocko6oiinukoB, 0. E. O0paboTka W aHaau3 SKCIIEPUMEHTAIBHBIX JIaHHBIX B IAKeTax
MathCAD u Excel : yuebnoe mocobme / FO. E. BockoOoiinnkoB. — HoBocuOupck :
HoBocubupckuit roCyJ1apCTBEHHBIN ApPXUTEKTYPHO-CTPOUTEIHHBIN YHUBEPCUTET
(Cubcrpun), 3bC ACB, 2020. — 161 c. — ISBN 978-5-7795-0906-0. — Tekcr
ANEKTPOHHBIA // DnekTpoHHO-OMOMmMoTeunass cucrtemMa IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/107639.html. —  Pexum moctyma: aias  aBTOPH3HP.
10JIb30BaTeIEH

DOxoHomeTpuka. [lapHblii perpeccuoHHbIil aHanu3 : mpaktukym / A. B. Jloraués, O. M.
Jloraués, M. B. IlymoBa, C. E. XpymeB. — HoBocubupck : HoBocubupckuii
rOCy/IapCTBEHHBI YHUBEPCUTET SKOHOMHUKHU U ympaBinenuss «HUHX», 2020. — 184 c. —
ISBN 978-5-7014-0958-1. — TekcT : 37eKTPOHHBIN // DIEKTPOHHO-ONOIMOTEYHAs cCUCTEMA
IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/106163.html. — Pexum
JOCTYTA: JUIS aBTOPU3HUP. MOJIb30BaTeNeH

Hukutun, b. E. Teopus wurp, 3KOHOMETpUKa: MOJEIH, AITOPUTMBI, KOMIbIOTEpHAs
peamuzanus : yyeOHoe mocobme / b. E. Huxwtun, M. H. UsnueB. — Boponex :
BopoHexckuil rocyaapcTBEHHBIM YHUBEPCUTET WH)KEHEPHBIX TexHomorui, 2019. — 92 c.
— ISBN 978-5-00032-433-2. — TekcT : 31eKTpOHHBIH // DNeKTpOHHO-OMOINOTEeYHAs
cucrema [IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/95379.html. — Pexxum
JOCTyMA: JUIsl aBTOPU3UP. M0JIb30BATEIIEN


http://www.iprbookshop.ru/57348.html
http://www.iprbookshop.ru/64202.html

8. Ilepeuenr pecypcoB HMH(OPMAIHOHHO-TEJIEKOMMYHHMKALMOHHONH  CeTH
"HHTepHer"

1. www.mathnet.ru — O0mepoccuiicKiii MaTeMaTUIECKHiA OPTa

2. Www.twirpx.com — YueOHO-MeToanYecKas W MpodecCHOHaNbHAS JIUTEpaTypa s
oOyyaromuxcss ¥ TpernojaBaTeNieii TEXHUYECKUX, ECTECTBEHHOHAYYHBIX W TyMaHUTApHBIX
CIICLIMAJIBHOCTEH.

3. www.math-net.ru — XXypHan «MaTemMaTiHuecKoe MOICIUPOBAHKEY

4. www.exponenta.ru — O6pa3zoBarenbHbIi MAaTEMaTUYECKUI CaiT

5. www.elementy.ru — Hay4Ho-nomysisipHblIid caiiT pocCUiicKkoi (hyHIaMEHTATbHON HAYKH.

6. www.exponenta.ru - oopa3oBaTenbHbI MATEMAaTUYECKHIA CaiT

7. Www.intuit.ru - Bugeokypcsl «Teopusi BEpOSITHOCTEH W MaTeMaTHUECKash CTATUCTHUKAY,
«OCHOBBI TEOPUU BEPOSITHOCTEW», «OCHOBBI MAaTEMaTUUECKON CTAaTUCTUKI.

9. MeToanyeckue yKazaHus VISl 00y4aIOIMMXCHA M0 OCBOECHUIO U CHUIITUHBI
SAxo06rok JI.U. Teopus BeposiTHOCTEN U MaTeMaTU4YeCcKasi CTaTUCTHKA: yueOHoe nmocobue /
JLLW. SIxoGrokx, M.B. Bunorpanosa - Ttomens: uznarensctBo «Bektop byk», 2016. - 243 c.

10. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT MM
JlJis BBINIOJTHEHUS! KOHTPOJBbHONW paboThl 00ydaromMMCS PEKOMEHJOBAHO HCHOIb30BaTh
Microsoft Office (anexTponnsie Tabmuib Microsoft Excel), D91UOC Moodle.

11. MaTrepuaJbHO-TeXHHYECKOE o0ecredeHne TUCUUNINHbI

Jlnist IpoBeNIeHHsI 3aHSATHIA JISKIIMOHHOTO THUIIA UCIIOJB3YIOTCS CHEeIHaIbHBIE TOMEIICHUS -
yueOHbIE ayAUTOPHUM, YKOMIUIEKTOBAHHBIE CHELMaIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMU
cpencTBamMu 0OydeHHUsI, CIYKAIIUMHE JIJIs1 TPeICTaBlIeHNs yaeOHOW nH(popmaIuu.

Jlis mpoBeneHUs NMPAKTUYECKUX 3aHATHH (3aHSATHM CEMHHApPCKOTO THIA), TPYIMIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAlUN UCHOJB3YyeTCs CIEeNHUaIbHOE MOMEIIEHNE, YKOMITJIEKTOBAaHHOE
MePCOHANBHBIMH KOMITBIOTEpaMH C omepanroHHoN cuctemor Windows, makerom Microsoft
Office u np.

Jlis Tekyliero KOHTPOJISI U MPOMEXKYTOYHOM aTTecTallud HCHOJb3YIOTCS CIielUalbHbIe
MOMEILEHUs - yuyeOHbIe ayIUTOPUU, YKOMIUIEKTOBAHHBIC CHEIMaIU3UPOBAHHON MebOenbio, U
(WIM) KOMITBIOTEPHBIE KJIAcChl, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHHKOW C BO3MOXHOCTBHIO
MOAKIIIOUEHUsI K ceTu VMHTepHeT u obecriedeHneM JOCTyIa B 3JEKTPOHHYIO MH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO CPEy YHUBEPCUTETA.

Jlis  BBINONHEHUS CaMOCTOATEIbHOW paboThl oOOydyaromuecs MOTYT IOJb30BaThCS
yutanbHbIMU 3anamMu Oubnuoreku PI'BOY BO T'AY CesepHoro 3aypaibs, B TOM YHUCIIEe
OCHAIIEHHBIX KOMITBIOTEPAMU C JIOKAIBHOMN CEThIO U BHIXOJOM B HHTEPHET.

12. OcoOeHHocTH OCBOEHHS TUCHUILIMHBI [JIsi WHBAJIHMIOB M JHIl C OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOydenne oOydarOmMXCAd C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI TPH HEOOXOTUMOCTH
OCYIIIECTBIISIETCS Ha OCHOBE aJallTHPOBAHHOW paboduell MporpaMMBI C HCIIONB30BAHUEM CIEIHATBEHBIX
METOJIOB OOydeHuss M JUAAKTHYECKHX MAaTepHalioB, COCTaBJIEHHBIX C YYE€TOM OCOOEHHOCTeH
MCUXO(U3NYECKOTO PAa3BUTHSI, WHAWBHIYyaTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370POBbS TaKHUX
oOyu4atormmxcs (00ydJaromerocs).
B mensx ocBoeHus y4ueOHOH MporpaMMbl JWUCHMILUIMHBI WHBATUAAMH M JIHIAMH C OTpaHUYEHHBIMHU
BO3MOXKHOCTSIMHU 3JTOPOBBsI 00€CIIeUnBAETCS:

* IS MHBAJIWJIOB W JIMI] C OTPAHUYEHHBIMHI BO3MOXKHOCTSIMU 3JI0POBBS 10 3PEHUIO: pa3MeIeHHE B
JNOCTYIHBIX Il  OOYYAIOUIMXCS, SIBJISIONIUXCS CIIENBIMA WM CIA0OBUAAIIUMH, MeCTaXx W B
ajanTupoBaHHOW (opMe crnpaBOoYHONW WH(OpMAaNMU O pacnucaHuW y4eOHBIX 3aHSATUN; MPUCYTCTBHE
ACCHCTEHTA, OKa3bIBAIOIIEr0 00yUYaIoeMycsi HEOOXOJTUMYFO MOMOIIb,  BBIMYCK  aJbTEPHATUBHBIX
¢dhopmaToB METOJIMYECKAX MaTeprasioB (KpymHbIA MpuUdT Wi ayauodaiibl), HCIIOIB30BaHUE
Bepcuu caiita s cnaboBuasmux O bC IPR BOOKS wu cnenumanpHOro MoomibsHOro npunoxenns [PR
BOOKS WV-Reader (mporpaMmbl HEBH3YyalbHOrO OOCTyHa K WHGOpPMAalUH, MPeAHA3HAYEHHOH s


http://www.mathnet.ru/
http://www.twirpx.com/
http://www.math-net.ru/
http://www.exponenta.ru/
http://www.elementy.ru/
http://www.exponenta.ru/
http://www.intuit.ru/

MOOHMJIBHBIX YCTPOMCTB, paboTaromux Ha onepanuonHol cucreme Android m i0S, xoropast He TpeOyer
CIICIMATBHO O0YYEHHOI'0 aCCUCTEHTa, T.K. ojau ¢ OB3 1o 3peHuro paboTaloT CO CBOMM YCTPOHCTBOM
NPUBBIYHBIM CIIOCOOOM, HCIIOJB3YSl CICIMANbHBIC IITATHBIE MPOrPaMMBbl ISl HE3PSYUX JIONCH, C
kotopeiMu [PR BOOKS WV-Reader nmeer mojHyt0 COBMECTUMOCTS );

* Ui UHBAJUIOB M JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI 1O CIIYXY: HaJUIKAIMMHU
3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHIE HHPOPMAIIHH;

* IJId MHBAJIWAOB M JIML C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBbHA, MMCIOIIUX HAPYIICHUA
OIOPHO-/IBUTATEIBHOIO armapara: BO3MOKHOCTh OECHPENSITCTBEHHOrO JOCTyNa OOydYaroluxcs B
yueOHBIC TIOMEIEHHUsI, TyaJeTHbIe KOMHATBI W APYrHe MoMenieHus: Kadenpbl, a Takke NpeObIBaHUE B
YKa3aHHBbIX IIOMCIICHUAX.

OOpa3oBanue OOYYaIONIMXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYIrMMH OOYYalOUIMMHUCS, TaK W B OTHENBHBIX TPYNNax HIU B
OTACIBbHBIX OopraHusanusx.
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSATEJIbHOCTH, XapaKTepHu3youue

ranbl (POPMHUPOBAHU KOMIIETEHIIMI B IIPpOLecce OCBOCHHS AUCIUIINHBI
AJITOPUTMBI ObPABOTKH U AHAJIN3A /IAHHBIX

Bonpocsl k 3a4éTy

Kommerennus

Bomnpocsl

YK-1 Crioco6eH oCyIecTBIIsTh
IIOMCK, KpUTUYECKUI aHAIN3 U
cuHTe3 HH(popMaIHH, TPUMEHSTh
CHUCTEMHBIN MOJIXO IS pEeLIeHHS
MTOCTaBJICHHBIX 3aJ1a4

ANTrOpUTMBI: IOCTPOEHUE U aHAIU3.

BbazoBbie anroputMbl 00pabOTKH JaHHBIX.
HeiipoHnHsie ceTu.

[epeBps penieHui.

Pecypcnas appexTuBHOCTH anroputMoB. MeToapl
LEHKU pecypcHOM 3(pPeKTUBHOCTH aNrOpUTMOB.
MaremaTrueckuil anmnapar aHajau3a alrOPUTMOB.
CTpyKTypbl JaHHBIX.

Mertop! aHanm3a u 00pabOTKH JaHHBIX.
[lepBuunass 0O0paboTKa JaHHBIX.

10.  Ananm3 ofHO M ABYX HOPMAIBHBIX BEIOOPOK.

11.  DnemeHTHI KOPPEJALHOHHOTO aHanMn3a.
VYpaBHEHHE MAPHOU JINHEWHON PErPECCUM.

12. Meton wnHammenpmux kBaapatoB (MHK) s
HAXO0JIEHUs MapaMeTpoB ypaBHEHHs perpeccuu. CBs3b
MEXIYy Ppe3ylbTaTUBHBIM IPU3HAKOM U MPHU3HAKOM —
bakTopom.

13. Tloka3aTtenu KayecTBa ypaBHECHHUS PETPECCHH.

14. TIpoBepka THUIOTE3 O 3HAYUMOCTH I1apaMETPOB
ypaBHEHUs, KOIPOHUIIMEHTa KOPPEIAUA W YpaBHEHUS
perpeccuu B IIEJIOM.

15.  MeTtoapl TpOBEpKH HOPMATBHOCTH.

16. Henwuneitnas perpeccusi, ee Buubl. Koppemsmus
JUlsl HelnHeWHoW perpeccuu. llokaszarenn kaudecTBa
HEJIMHEMHOM perpeccuu.

17.  OpnodakropHslii aHanu3. Henapamerpuueckue
KPUTEPUHU IPOBEPKHU OTHOPOJIHOCTH.

©CoNo arwd PR

18.  OuenuBanue a¢dexToB 00paboTKn
(HEmapamMeTpHYECKHI TOIX0I).
19.  IByxdaktopHbIit aHaJu3. CBs13b 3a/1a4

IBYX(aKTOPHOTO U 0THO(AKTOPHOTO aHATH3A.

20. Tabnuua nByx(haKTOPHOTO aHAIH3A.

21.  JIByx(haKTOpHBII JUCTIEPCUOHHBII aHAH3.

22.  BwigBieHUE KOPPENSIIIMOHHBIX 3aBUCUMOCTEH.

23. TlocTtpoenme W BU3yanu3alus TPEHIOB U
PETPECCHOHHBIX ~ 3aBUCHMOCTEH  MexIay Habopamu
TAHHBIX.

24.  Mogens MHO>KECTBEHHOM perpeccuu.
Tpamuunonnsii MHK 11151 MHOKECTBEHHOM perpeccui.
25. Tlokazatenu  TECHOTHI  CBsi3u  (¢akrtopa C
pe3ynbratoM: Kod()(UIIMEHTH YacTHOUM AJIaCTUYHOCTH,
CTaH/IapTU3UPOBAHHBIE K03 purmeHTH (B-
K03 pULIueHTSI).

26.  YacTHas KOppeJsIysl.




27.  Omuenka 3HAYMMOCTH MHO>XKECTBEHHOI'O
ypaBHEHUs perpeccud, ero (HakTOpoB M YaCTHBIX
K03(p(PULINEHTOB KOPPEISAIHH.

28.  (DUKTHUBHbIC IEPEMEHHBIC.

29. HUcmonw3oBanme makera Ms Excel «Anamus
JIAHHBIX» JJI HAXOKICHHS:

v OCHOBHBIX YHUCIIOBBIX XapaKTEePUCTUK
UCCJIETyEMbIX ITPU3HAKOB;
v ypaBHEHUM perpeccuu, 3aBHCHUMOCTHU

PE3yAbTATHBHOIO IPU3HAKA OT OJHOIO MM OOJBILETO
guciia (hakTopoB;

v [0Ka3aTesei TECHOTHI CBS3M;

v HIOKa3areJieil KauecTBa YPaBHEHUS PETPECCHHM.

IIpoueaypa oueHuBaHus 3a4eTa
Bompocs! k 3adyeTy oOyuaroluecs Mojiy4yaloT B TEUEHHE MEPBOM HEJend Haydala
U3YUYECHHSI TUCIUILTUHBI.
OOyyaroimuiicss JOMycKaeTcss K MPOMEXKYTOUHOM aTTecTaluu (3adery) Io
TUCIUIUIMHE B ()OpME TECTUPOBAHUS MPHU YCIOBUHU TMOCEIICHUS 3aHATUNA U YCHEIIHOTO
BBITTOJIHEHUS TEKYILErO0 KOHTPOJISI B TEYEHUE CEMECTPa, KOTOPOE BKIIFOUYAET:
- HOJIOKUTENIbHBIE OLIEHKH 32 IPOMEKYTOUYHBIE KOHTPOJIbHBIE PabOTHI
(ounas popma oOydeHUs);

- ycIlenIHoe coOeceloBaHuE MO TEMaM, BBIHOCUMBIM Ha CaMOCTOSTEIbHOE
U3y4YEHHUE;

B npotuBHOM ciydae oOyuaromuiicss He JOMycKaeTcs K MPOXO0XKAECHUIO TECTOBBIX

3aJaHui, 10 TIOJHOM JIMKBUJAIIMU BCEX 3aJ0JKCHHOCTEH.
Tect B cucteme DMOC Moodle BxitouaeT 30 BOMPOCOB, B CIYYaifHOM TMOPSIAKE

BBIOpaHHBIX M3 OaHka BompocoB. OOydaromemycs TPEAOCTaBIsACTCS 2 IOIBITKH
IPOIOJDKUTEIIBHOCTHIO 45 MUHYT Kaxasl.

Kpurepuu ouenku 3ayera
Ouenka «3aureHo/He 3aureno» BeictaBiisieTcs cucremMorn DHUOC Moodle
ABTOMATHUYECKH COIJIACHO IIKAJIC OLICHMBAHUS TSCTUPOBAHMS Ha 3a4eTe.

KomIuiekT 3a1annii 1Ji1 KOHTPOJIbHOH PadoThI
(ouHas u 3a0uHasi GopmMbI 00yUeHMS)

Tema «AJITOPUTMBI U CTPYKTYPHI JAHHBIX»

Bapuanr 1. M3BeCTHO KOJIMYECTBO OMEpanuil, BBIIOJHSAEMBIX JIBYMS aJrOpPUTMaMH,
pelIarIMMU OJIHY 3aJa4y:

v T1 (n) =90n? + 201n + 2000

v T2(n)=2n*+3

Kakoil n3 anroputmMoB NMpEANOYTUTENBHEE HCIOJIB30BaTh Ha mnpaktuke? [IperncraButh



rpaduueckoe 000CHOBaHUE.

1
f(n)==n?-3n=0(n?)
BapuanT 2. [Tokazatb, yTo QyHKIIMS BPEMEHHOM CII0KHOCTU 2

Bapuanr 3. IToka3zars, 4TO byHKUIMA BPEMEHHOU CII0XKHOCTH
f(n)=3n? +5nlog(n)+7n = ©(n?)

Bapl/laHT 4. HpaBI/IJIO CYMMHUPOBAHUA HCHOJIB3YCTCA IJIA BbIYUCIICHUA BPCMCHU
MOCJICAOBATCIIBHOTO BBIINIOJIHCHHUA IIPOTPAMMHBIX (bparMeHTOB. HYCTB HUMCCTCA TpHU
¢parmenta O(n?), O(n%), ®(n@log(n)). Haiitu T1(n)+T2(n)+T3(n).

Bapuanr 5. [Tokasats, uro ¢pynkuus T(n) = 3-n° + 2:n? umeeT BepxHiow0 onenky O(n 3).

Bapuanr 6. [Tycts umerorcs aa pparmenta co BpemereM BoinonHenus A(f(n)) u
©(9(n)), rae
n*,eciuu n —uemno n’,eciu n —uemno
f(n)= g(n)=

2 3
N",eciu n —HeuemHO N",eciu n —HeuemHO

Hatitu T'(n).

Bapuant 7. Jlans! cienyromye GyHKIUA OT N:
f; (n) =n’
f,(n)=n? +1000n

N,eciu n — HeyemHo
f; (n) =

3
n,ecau n>100
f4(n =

nN",eciu n —y4yemHo

n3,eciu n <100

Vkazatb s Kaxaoi napel ¢pyHkimii, koraa fi(n) umeer mopsigok pocra O(fj(n)) u xorma
fi(n) ectp Q(fj(n)).

Bapuanrt 8. Haiitu mopsimox T(n), ecu T(1) = 1:
v T(n)=T(n/2) + n;
v TnN)=T(h-1) +n?;
v T(n)=n-T(n-1).

Bapuant 9. Ouenure KOJIM4ECTBO OINEpanui sl aITOPUTMOB:

— TIOHMCKA BCEX JEIUTEIICH YHCIa;

— HAXOXJICHUS MUHUMAJIbHOIO U MAKCHUMAaJIbHOI'O 3JIEMEHTOB MacCHUBA;

— OMpeJeNICHUs] KOJIMYECTBA MOJIOKUTENIBHBIX JJIEMEHTOB MAaCcCUBA;

— TMPOBEPKH YHCIIA HA MPOCTOTY.
B kaxaom cityyae onuimuTe Habop UCHOIb3yEeMbIX AJIEMEHTAPHBIX OMEpPALIHi.
Onpenennte aCUMITOTUYECKYIO CIOKHOCTD 3TUX AJITOPUTMOB.



Bapuant 10. BeInoJHUTE aHAIN3 BPEMEHHOM CIOKHOCTHU CIEAYIOLIIUX AITOPUTMOB:
— JINHEWHOTO MTOUCKa ¢ Oapbepom;

— COPTUPOBKA METOAOM IIPOCTOr0 OOMEHA;
— COPTUPOBKA METOAOM IIPOCTOrO BBIOOpA.

Tema «OaHopaKkTOpHAs perpecCHOHHAA MOAEJIb).
3aganue 1. Ilo 10 cenbCKOXO3AMCTBEHHBIM MNPEANPUATHAM HMEIOTCA [IaHHBIE O
ce0eCTOMMOCTH MOJIOKA U CpeAHEN MPOYKTUBHOCTH MOJIoKa (Tadu. 1 u 2).

Tabnuua 1

CebecTonMOCTh MOJIOKA, py0./1

CenbCKOX03SHUCT ITpenmocneansis mudpa HoOMEpa 3a9€THON KHUKKH
BEHHOC 0 1 2 3 4 5 6 7 8 9
PEINPUATHE
1 75160528358 69|78|70]59]80
2 60| 5283|5869 78| 70|5980]|75
3 5283|5869 7870|5980 75|60
4 8315869 |78 70|59 8075|6052
5 58169 |78 |70 59 80|75|60]|52]83
6 69|78 | 70|59 80 |75|60]|52]| 83|58
7 78 7059|8075 |60|52)83|58]|69
8 701(59 80|75 6052 |83|58|69]|78
9 5980|7560 5283 |58|69|78]|70
10 80| 75|60 |52 83|58 |69,78|70]|59
Tabmuma 2
CpenHsisi MPOTyKTHBHOCTH MOJIOKA, KT
Cenbckoxo3si [Tocnenusis nudpa Homepa 3a4eTHON KHIKKHU
CTBEHHOE 0 1 2 3 4 5 6 7 8 9
MIPEANPUSATHE
1 187 | 153 | 121 | 246 | 139 | 175 | 225 | 206 | 141 | 229
2 158 | 120 | 220 | 138 | 174 | 222 | 205 | 140 | 228 | 192
3 125 | 244 | 137 | 173 | 201 | 202 | 139 | 227 | 191 | 163
4 249 | 171 | 172 | 220 | 221 | 136 | 226 | 161 | 162 | 130
5 141 | 136 | 219 | 200 | 135 | 223 | 189 | 190 | 129 | 254
6 176 | 218 | 199 | 134 | 222 | 157 | 160 | 128 | 253 | 146
7 223 | 198 | 133 | 221 | 185 | 186 | 143 | 252 | 145 | 181
8 203 | 132 | 245 | 184 | 156 | 124 | 251 | 144 | 207 | 208
9 137 | 219 | 183 | 122 | 123 | 248 | 127 | 179 | 227 | 228
10 224 | 182 | 154 | 155 | 247 | 140 | 178 | 226 | 180 | 142




Tpebyercs:

1. Paccyurate mnapaMeTpsl ypaBHEHHMs IIApHOW JIMHEHHOW perpeccuu
3aBUCUMOCTH c€0€CTOMMOCTH MOJIOKA OT CpeAHEN NPOAYKTUBHOCTH.

2. OLeHUTh Ka4yecTBO ypaBHEHUS C TIOMOIIBIO CpeaHed  OIIMOKU
anIpPOKCUMALIN Y.

3. Haiitu cpennumii (06001maromniuii) koahPUIUEeHT STaCTUYHOCTH.

4. OueHUTh TECHOTY CBSI3M C TIOMOIIBIO TIOKA3aTeNedl KOppensiuuh U
JNETEPMUHALINH.

5. OueHuTh 3HAYUMOCTh KOX(G(UIMEHTa KOppensiuuud uepe3 t-KpuTepuid
CreronenTta nipu a = 0,05.

6. OueHUTh CTATUCTHUYECKYIO HAJIE)KHOCTh pE3YyJbTaTOB PETPECCHOHHOTO
aHanu3a ¢ nomouuplo F-kpurepus @umepa npu o = 0,05.

7. Paccuntath TNpPOrHO3HOE 3HAYEHHE PE3YJbTaTa, €CJIM MPOTrHO3HOE

3HaueHue (axrtopa yBenuuutcs Ha 10 % OT ero cpeHero ypoBHs.

3aganue 2. B TeueHue MIECTH JIET KCIOJB30BAIUCH TPU PA3ITHUYHBIX TEXHOJIOTHH TIO
BBIPALIIMBAHUIO CEJIbCKOXO3IMCTBEHHOW KYyNIbTYphbl. J[aHHBIE MO IKCIIEpUMEHTY (B 1/Ta)
npuBeneHbl B Tadmuie. [lpu ypoBHe 3Haunmoct o = 0,05 MeTo/10M JUCTIEPCHOHHOTO
aHaM3a YCTAHOBUTD BIIMSHUE PA3TUUYHBIX TEXHOJIOTUN HA YPOIKAMHOCTD KYJIBTYpHI.

Bapuanr 1. Bapuanr 2.

I'on Texaomorus (pakTop) lon Texnomorus (dakTop)
F1 ) Fs F1 F2 Fs

1 0,28 | 0,32 0,36 1 0,38 0,32 0,36

2 0,34 | 0,36 0,38 2 0,44 | 041 0,45

3 0,30 | 0,29 0,31 3 0,32 0,33 0,40

4 0,36 | 0,35 0,34 4 0,31 0,36 0,38

9) 0,34 | 0,32 0,35 5 0,44 | 042 0,37

6 0,32 | 0,30 0,33 6 0,36 0,34 0,33

Bapuanr 3. Bapuanr 4.

T'on Texaomorus (pakTop) I'on Texnomorus (dpakTop)
F1 F2 Fs F1 F2 Fs

1 0,18 | 0,24 | 0,36 1 0,38 0,20 | 0,21

2 0,28 | 0,36 0,12 2 0,36 0,24 | 0,22

3 0,12 | 0,28 0,22 3 0,35 0,26 0,31

4 0,14 | 0,40 0,45 4 0,31 0,30 | 0,34

5 0,32 | 0,16 0,40 5 0,29 0,28 0,30

6 0,25 | 0,30 0,28 6 0,30 0,31 0,29

Bapwuanr 5. Bapuanr 6.

l'on Texnonorus (pakTop) l'on Texnomnorus (pakTop)
F1 F2 Fs Fi F2 Fs

1 0,10 | 0,17 0,14 1 0,20 0,16 0,14

2 0,15 | 0,15 0,18 2 0,25 0,15 | 0,20




3 0,14 | 0,25 | 0,30
4 0,18 | 0,22 | 0,27
&) 0,20 | 0,30 | 0,34
6 0,16 | 0,28 | 0,40
Bapuanr 7.
l'on Texnonorus (pakTop)
F1 F2 Fs
1 032 | 0,26 | 0,29
2 0,31 | 0,31 | 0,26
3 0,31 | 0,27 | 0,30
4 0,28 | 0,29 | 0,31
5 0,33 | 0,27 | 0,30
6 0,30 | 0,26 | 0,28
Bapuant 9.
T'on Texnonorus (pakrop)
Ft F> Fs
1 0,36 | 0,34 | 0,30
2 0,38 | 0,35 | 0,32
3 0,34 | 0,32 | 0,36
4 0,38 | 0,37 | 0,29
5 0,35 | 0,29 | 0,31
6 0,36 | 0,31 | 0,34

Tema «MHOKEeCTBEHHAsI perpeccus».
3amanme. [1o 30 celbCKOXO3MCTBEHHBIM MPEANPUITUIM UMEIOTCSA TaHHBIE O CPEIHUX
3HAUEHUSAX U BapHUallMM YPOKAWHOCTH 3€PHOBBIX, KOJIMYECTBE BHECEHHBIX yI0OpEHUI U
HACBIIEHHOCTH CEeBOOOOPOTa 3EpPHOBBIMU, a TAKXKE O 3HAUYCHHUAX KOI(DPHUIIMEHTOB
MAapHOU KOPPEISALUHA MEXKY STUMHU MTpU3HaKamu (Tabi. 3 u 4).

3 0,25 0,26 0,28
4 0,28 0,22 0,25
5 0,20 0,30 | 0,32
6 0,19 0,25 | 0,38
Bapuanr 8.

T'on Texnomnorus (dpakTop)

F1 F2 Fs

1 0,36 0,30 | 0,29
2 0,34 0,34 | 0,28
3 0,32 0,35 | 0,30
4 0,33 0,32 0,28
5 0,35 0,29 0,31
6 0,33 0,31 0,35
Bapmuanr 10.

l'on Texnomorus (dakTop)

Fi F2 Fs

1 0,27 0,31 0,34
2 0,34 0,35 | 0,33
3 0,31 0,29 0,31
4 0,36 0,34 | 0,33
5 0,33 0,32 0,31
6 0,32 0,30 | 0,32

Tabmuna 3

VYpoxkaltHOCTh 3€PHOBBIX, KOJIMUYECTBO BHECEHHBIX YAOOPEHUH U MPOAOHKUTEIBHOCTh
BEre€TAlMOHHOT0 IIEpHOoJa

. HacpimenHocTh
YpoxaltHOCTh 3epHOBBIX, Breceno oprannyeckux
Tpexo- 9 ceBO00OPOTA 36PHOBBIMH,
1/ra ynoOpeHui, 1/ra o
CIeTHSS 0
unppa Cpennee Cpennee Cpennee
HOMepa Cpennee | kBagpatuye- | CpemHee | KBajapaThue- Cpennee | KBaaparuye-
3ayeTHOM | 3HAYEHHE | CKO€ OTKJIO- | 3HAYeHHE | CKOE OTKJIO- 3HAYCHHE CKOE
KHIDKKH HEHHUE HEHHE OTKJIOHCHHUE
y Oy X1 Oy, X, o,
0 12,5 5,0 10 15 45 8,0
1 13,5 54 12 1,7 48 8,5
2 15,0 5,8 14 1,9 51 9,0




3 16,0 6,2 16 2,1 54 9,5
4 16,5 6,6 18 2,3 57 10,0
5 17,0 7,0 20 2,5 60 10,5
6 17,5 7,4 22 2,7 63 11,0
7 18,5 7,8 24 2,9 66 11,5
8 21,5 8,2 26 3,1 69 12,0
9 22,0 8,6 28 3,3 72 12,5
Ta6nuna 4

Jluneitnble KO3 PUIIMEHTHI TAPHOU KOPPEIISILIUU

[Mocnennsis uudpa HOMepa r r r
3a4E€THOU KHUKKH v e e
0 0,33 0,48 0,04
1 0,34 0,46 0,05
2 0,35 0,44 0,06
3 0,36 0,42 0,07
4 0,37 0,40 0,08
5 0,38 0,38 0,09
6 0,39 0,36 0,10
7 0,40 0,34 0,11
8 0,41 0,32 0,12
9 0,42 0,30 0,13
Tpebyercs:
1. [loctpouTh  ypaBHEHHME  MHOMXECTBEHHOW  JIMHEWHOM  PErpeccuu

3aBUCUMOCTH YPO’KaHOCTH 3€PHOBBIX OT KOJMYECTBA BHECEHHBIX YAOOpPEHHH U
HACBIIIEHHOCTH CEBOOOOPOTA 3€PHOBBIMU.

2. OnpenenuThb TUHEHHBINH KOA()PUIIMEHT MHOKECTBEHHOM KOPPETISAIIUH.

3. Paccuurate o0muit F-xpurepuii duinepa mnpu ypoBHE 3HAYMMOCTH 0O =
0,05.
Tema «Ilaker Ms Excel «AHaIn3 TaHHBIX»».

Bapmuanr 1.

I[lo 19 mnpegnpusTUsM ONTOBOM TOPrOBIM U3Y4YaeTCs 3aBUCUMOCTb OObeMa
peanuzanuu (y) OT pa3Mepa TOProBoM MiIomEaau (X1) ¥ TOBApHBIX 3amacoB (x2). beuin
MOJIYYEHBI CJIETYIONIME BApUAHTHI YPaBHEHUN PETPECCUU:

1. ¥y=25+15x, r*=0.90;

o Y =42+27x, r’ =0,84;

3. ¥=30+10x, +8%,, R*=092; (3 5)(4,0)
2 2 .
4, Y =21+14x,+20x, +0.6x;,  R*=095  (50)(120)(0,2)

B ckoOkax yka3aHbl 3HA4YeHHs] CTAaHAAPTHBIX OMMOOK I Kod(h(HIHEHTOB
perpeccum.

3aoanue: ¢ ucnonp3oBanueM cpencts [lakera Ms Excel « AHanu3 maHHBIX»:

1. Tlpoananu3upyiite TECHOTY CBSI3U PE3yJIbTAaTa C KAXIbIM U3 (PAKTOPOB.

2. BeibepuTe Hamnyuliee ypaBHEHUE PErpeccuu, 000CHYHUTE MPUHATOE PELICHUE.



Bapmuanr 2.

[To 25 TeppuTopusiM CTpaHbl HU3Yy4aeTCd BIUSHHE KIMMATHYECKUX YCIOBUM Ha
YpOKaHOCTh 3€pHOBBIX y (1/ra). Jlyigs 3Toro ObUIM OTOOpaHBI JABE OOBSICHSIOIINE
MIEpEMEHHBIE:

X1 — KOJJMYECTBO OCAJKOB B MEPUO/] BereTaru (Mm);

X2 — cpeansia remneparypa Bozayxa (0 C).

Martpunia mnapHbIX KO3(PGUIIMEHTOB KOPPEJSIIIUU JITUX IOKa3aTeliel HMeeT
CIEIYIOIIMMN BU:

y X1 X2
y 1,0
X1 0,6 1,0
X2 -0,5 -0,9 1,0

3aoanue: ¢ ucnonwrzoBanueM cpeacTB [lakera Ms Excel «AHanu3 gaHHBIX:

1. Onpenenute dacTHble KOA(D(PUIIMEHTH KOPPESIMH PEe3ybTaTa C KaXIbIM W3
dakTopoB. IIpokomMMeHTHpYHTE pa3auyue TMOJYYCHHBIX TApPHBIX M YaCTHBIX
K03()PUITUEHTOB KOPPEISAINHN PE3YIHTaTOB

2. UccnenoBarenpb, aHATU3UPYIOIUN TaHHYIO 3aBUCHMOCTb, HAMEPEH OINPEAECIUTH
Ha OCHOBE MIPUBEJICHHOMN BBIIIIC MATPUIIBI, KAKOE YPaBHEHUE PETrPECCUU JyUIlle CTPOUTH:

A) MapHyIO JUHENHYIO PETPECCUIO0 Y Ha X1,

b) mapnayto TMHEHHYIO PETPECCHUIO ¥ HA X2;

B) MHOKECTBEHHYIO IMHEWHYIO PETPECCHUIO.

Kax ObI BbI OTBETUIIM HA 3TH BOMPOCHI?

3. [locTpoiiTe ypaBHEHHE pErpeccud B CTaHIAPTHU30BAaHHOM MaciiTade U crenauTe
BBIBOJIBI.

Bapuanr 3.
ITo 30 naGaromeHUsIM MaTpUIla TMAapHBIX KOA(DQPHUIIMEHTOB KOPPEISIIMU OKa3alach
CIICTYIOIIEH

y X1 X2 X3
y 1,00
X1 0,30 1,00
X2 0,60 0,10 1,00
X3 0,40 0,15 0,80 1,00

3aoanue: ¢ ucnonp3oBanueM cpencts [lakera Ms Excel « AHanu3 maHHBIX»

1. IlocTpoiiTe ypaBHEHHE PErpPECCMH B CTAHAAPTU30BAHHOM BHJE W CJHEJIANTE
BBIBOJIbI.

2. Onpenenute NokazaTeslb MHOKECTBEHHOU KOPPETSLIUH.

3. OueHute 1e1ecO00pPa3HOCTh BKIIOYEHHS] MEPEMEHHOM X1 B MOJENb IOCTe
BBE/ICHUS B HEE NIEPEMEHHBIX X2 U X3.

Bapuanr 4.
I[lo 30 mnpenmpusitTusiM OTpacid ObUIM TOJYYEHBI CJEAYIOIINE pPE3YJbTaThl
PErpecCMOHHOr0 aHajiM3a 3aBUCUMOCTH 00bEMa BBIITYCKa MPOAYKLUHUHU y (MIH. py0.) OT



YHCJIICHHOCTH 3aHATHIX HAa MPEANPHITHU X1 (YEN.) ¥ CPEIHErol0BOH CTOMMOCTH
OCHOBHBIX (DOHJIOB X2 (MJIH. py0.):

Koaddunrent nerepmuHanuu 777

MHO0XeCTBEHHBIA KOA()PUITMEHT KOPPESIIIUU 0,85

YpaBHEHHE perpeccuu y = 77?7 + 0,48x1 + 20x2
CranmapTHbIe OIMOKY MapaMeTpOB 2 0,06 7?77
T-kpuTepuil s napaMeTpoB 1,5 77?7 4

3aoanue: ¢ ucnonp3oBanueMm cpencts [lakera Ms Excel « AHanu3 maHHBIX» !

1. BocctanoBUTE NIPOIYIIEHHBIE XapAKTEPUCTUKHU.

2. C BepoarHoctbto 0,95 mocTpoiiTe OBEPUTEIBHBIE HWHTEPBAJIBI IS
K03()PUIIUEHTOB PETrPECCHUHU.

3. [IpoananuzupyiiTe pe3yabTaThl PpErPECCUOHHOTO aHAIN3A.

Bapuanr 5.

3aBUCUMOCTb TMOTPEOJICHUS DIEKTpOdHEepruu y (Thic. KBTX4) or 00beMoB
NPOU3BOJICTBA MPOAYKIMU A — x1 (ThiC. en.) W mpoaykumu b — x2 (ThiCc. en.)
XapaKTepHU3yeTcs CelyroIUM 00pa3oMm:

YpaBHEHHUE PETrPecCUM B CTAHIApPTU30BAHHOM BH/JIC t? = 0,79t, +0,56t,
KoadunmenT nerepmuHaiu 0,95
KoaddbunmenT Bapuaium y 27%
KoaddunmenT Bapuanum xi 45%
KoadbunmenT Bapuanuu x2 40%

3aoanue: c uctionp3oBanueM cpeacts [lakera Ms Excel « AHanmu3 qaHHBIX»

1. Cnenaiite BEIBOJIBI O CHJIE BIHMSIHHAS (DAKTOPOB Ha pe3ysIbTar.

2. YuuTbiBasi 3HaueHUST KOA((PUIIMEHTOB BapHalli pacCMAaTPUBAEMbIX MPU3HAKOB,
OTIpEIeTTUTE YaCTHBIE KOI(DPUIIMESHTHI 3JJACTHYHOCTH, CICIIANTE 110 HUM BBIBOJIBI.

3. OueHuTe 3HAYMMOCTh YPaBHEHHUS PETPECCUU, YUUTHIBAS, YTO OHO MOCTPOCHO IO
30 HaOJIIOAECHUASAM.

Bapmuamur 6.
Nmeercs nadopmanms mo 25 HaOIIOISHUSIM TaOIHIIbI, PUBEICHHON HIDKE
Tabnuma
[Tpuznak | Cpennee 3nauenue | Koaddunuent Bapuamum, % | YpaBHeHnue perpeccuu
y 35 20 y=20+x1—2,0X
X1 16 30 y=9+11x;
X2 8 10 J=4—41%

3aoanue: ¢ uconpzoBanueM cpeacTB [lakera Ms Excel « Ananu3 qaHHBIX»:
1. OueHnrte 3HAYUMOCTH KAXKIOTO ypPAaBHEHHUS PETPECCHH, €CIM H3BECTHO, UTO
N, =—0,35

X, X

2. OueHuTe 3HAUYUMOCTh KOA(P(PUIMEHTOB PETPECCUU YpPaBHEHHUS C JBYMsS
OOBSICHSIIOIIIMMU TIEPEMEHHBIMH.

3. Onpenenure NoKa3aTesd YaCTHOM KOPPEIALUU.

4. Halingute yacTHbie KO3 (PUIIMEHTHI 2IACTUYHOCTH.




Bapuanr 7.

[To coBokynHocTH 30 mpeaAnpUATHA KOHLEPHA U3y4aeTCs 3aBUCUMOCTb MPUOBLIN Y
(TBIC. PY0.) OT BBIPAOOTKHM MPOAYKLUMH HA OJHOTO pabOTHUKA X1 (€11.) U MHJEKCA LIeH Ha
npoaykiuo x2 (%). JlaHHabie mpuBeeHBI B TAOIHUIIE

Tab6auia
MpusHaK Cpennee CpenHee KBaIpaTUYECKOE [Tapubiii KO3 PUITEHT
. 3HAYEHUE OTKJIOHEHUE KOPPEALHH
y 250 38 r, =068
X1 47 12 r, =063
X2 112 21 erX2 — 0’42

3aoanue: ¢ uctionpzoBanueM cpeacts [lakera Ms Excel « AHanu3 naHHBIX»:

1. ITocTpoiiTe MuHEITHBIC YpaBHEHHS TAPHOM pPEerpeccry, OIICHUTE X 3HAYMMOCTH C
nomMoltbeio F-xputepus Ouiiepa.

2. Haiinure ypaBHEHHE MHOKECTBEHHOW PETPECCHH B CTaHIAPTU30BAHHOM H
HaTypaJIbHOM MaciiTaoe.

3. PaccunraiiTe MHOKECTBEHHBIH KOA(POUIIMEHT KOPPENAINU, OO U YacTHBIC
kputepuu duinepa u cienaiiTe BEIBOIBI.

Bapuanr 8.

N3yyaeTcst 3aBUCUMOCTD 110 25 NMpeANpUATHSIM KOHIIEpHA MOTPEeOIEeHUsI MaTepHaIOB
y (T) OoT 3HeproBoopyx)eHHOCTH Tpyaa xi1 (KBTxu Ha omHOoro pabouero) m oOwnema
IPOU3BEACHHON MPOAYKIMH X2 (THIC. €]1.). JlaHHbIe IpUBEIEHBI B TA0JIHUIIE.

Tab6aua
[MpH3Hax] Cpennee CpenHee KBapaTUUECKOE [MapHbIii K03 uIHEHT
P 3HAYEHUE OTKJIOHEHHE KOPpEISALnU
y 12,0 2,0 r, =052
X1 4,3 0,5 r, =084
X2 10,0 1,8 r, =043

3aoanue: ¢ ucnonp3oBanueM cpencts Ilakera Ms Excel « AHanu3 maHHBIX»

1. TlocTpoiiTe ypaBHEHHE MHOXECTBEHHOM PETPEeCCUU U MOSICHUTE YKOHOMHYECKUI
CMBICJI €T0 ITapaMeTPOB.

2. Ompenenute YacTHble KOAD(HUIMEHTHI AIMACTUYHOCTH M CTaHAAPTU30BAaHHBIC
K02 (PHUIHEHTHI perpeccum.

3. HalimuTe 9acTHBIE M MHOKECTBEHHBIN KOI(PPUITUEHTHI KOPPEIISAIIHH.

4. OueHurte 3HAYMMOCTh YPABHEHHUSI pErpeccuu ¢ moMoupio F-kputepus duiiepa.

Bapuanr 9.

ITo 50 cembsam wu3ydasnoch noTpediieHHe Msica — y (KI Ha AyIly HAacelieHHs) OT
noxoaa — x1 (py0. Ha OJIHOTO YJIEHa CEMbU) U OT MOTPeOJICHUs! PHIObI X2 (KT HA AyLIy
HacesieHus ). Pe3ynbTaThl OKa3aluch CIeNYIOMUMU:

‘VpaBHeHI/Ie perpeccun ‘ y=-180+ 0,2:x1— 0,4:X7 ‘




CrangapTHbIE OIIMOKH MapaMeTPOB 20 0,01 0,25
MHOeCTBEHHBIA KOA()PUITMEHT KOPPESIIUU 0,85

3aoanue: ¢ ucnons3oBanueM cpencts [lakera Ms Excel « AHanu3 maHHBIX» !

1. MHcnonw3ys T-kputepuii CTbIOJIEHTa, OLEHUTE 3HAYUMOCTh MapamMeTPOB
YpaBHEHHS.

2. Paccuuraiite F-xputepuii @uiepa.

3. Ouenute no yactHbIM F-kputepusim Puiiepa 1enecooOpa3HOCTh BKIIOUEHUS B
MOJIEJIb:

A) dakropa x1 nocne pakropa x2;

b) daxTopa x2 mocne daxropa xi.

3agaua 10
I[To 40 npegnpuatusiM  OIOW  OTpacid  HCCIEAOBalach  3aBUCHUMOCTH
NPOU3BOJUTEILHOCTH TpPyAa — Y OT YpPOBHS KBaTHPUKAIMU pabouyux — X1 U
HHEPrOBOOPYKEHHOCTH UX TPYyJa — X2. Pe3ynbTaThl OKa3aauch CleIyIOIUMHU:
YpaBHEHUE PETPECCUUI y=a+ 10x1+2:X
CrtaHgapTHbIE OIIMOKH MapaMeTpOB 05 2 ?
T-kpuTepuil 1Jis mapaMeTpoB 3?75
MHuoxecTBeHHBIN Ko uimeHT koppemnsiiuu 0,85

3aoanue: ¢ uctnonpzoBanueM cpeacTB [lakera Ms Excel «AHanu3 maHHBIX:

1. Onpenenurte nmapaMeTp a v 3aNOJHUTE MPOIYIIIEHHbIE 3HAYEHUSI.

2. OueHuTe 3HAYUMOCTH YpaBHEHUS B I1EJOM, HCIOJb3ys 3HAYCHUS
MHOKECTBEHHOT'0 KO3(pPHUIIMeHTa KOPPEISLUU.

3. Kakoit u3 hakTopoB oka3bIBaeT 6oJiee CUILHOE BO3/IEUCTBHE HA PE3YbTaT?

IIpoueaypa oueHUBaHNSI KOHTPOJBLHBIX PadoT

JIns KaK7a0M KOHTPOJIBHON paboThl pa3paboTaHbl KapTOYKH IO BapWaHTaM, C
IEJbI0 UCKITIOYUTh BO3MOKHOCTH CIMCHIBAHUS U BO3MOXHOCTU OOBEKTHBHO OIEHUTH
paboty oOyuatomerocs. [Ipu omeHke ypoOBHS BBITIOJIHEHHS KOHTPOJIBHOW pabOTHI, B
COOTBETCTBHM C TOCTaBJICHHBIMHU IIEJSIMH U 3aJadyaMy JUIsl TaHHOTO BHJIa y4eOHOU
NEeATEeNIbHOCTU YCTAHOBJIEHBI CIEAYIONINE KPUTEPUU:

* YMEHHE CaMOCTOSITEIIbHO OCMBICIATH MPOOJIEeMy Ha OCHOBE CYIIECTBYIOIIUX
METOJUK;

* YMEHHE JIOTUYHO M TPAMOTHO H3JaraTh COOCTBEHHBIC YMO3AKIIOUCHHUS U
BBIBOJIbI;

* yMEHHE aHAIU3UPOBATh U 0000IATH MaTEPHUA.

Kpurepuu oueHku

ITo pe3ymbTaTaM  BBIIOJTHEHHS  KOHTPOJBHBIX  paboT  oOywaromemycs
BBICTABIISIIOTCSI OLICHKA:

«OmMAUYHO», €Ca paboTa BBHINOIHEHA MOJHOCTHIO; B IOTUUECKUX PACCYKICHUSIX U
000CHOBAaHUM pEUIEHUS HET MPOOENOB M OMIMOOK; B PEIICHHMH HET MaTEMaTHUYECKUX
omuOOK (BO3MOKHA OJHA HETOYHOCTb, OMHUCKA, KOTOpas HE SBIAETCS CIEICTBHUEM
HE3HAaHMS WK HEMTOHWMAaHWs y4eOHOro MaTepuana).



«xopowio», eciau padoTa BBIIOJHEHA IIOJHOCTbIO, HO OOOCHOBAaHMS ILIAroB
pelIeHs] HEeJAOCTAaTOYHbI (€ClM yMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SBISLIOCH
CHenuanbHbIM OOBEKTOM IMPOBEPKH); TOMYLIEHBI OJIHAa OLIMOKAa WJIH €CTh JABa — TPHU
HeZ0uéTa B BBIKJIAJIKaX, PUCYHKAX, YepTexKax WM rpadukax (€ciau 3Tu BUAbl paboT He
ABJISUTACH CIIEHUATIbHBIM OOBEKTOM IIPOBEPKH).

«y00671€meopuUmMebHoY, €CIU JOIMYyIIEHO Ooee 0AHON OIMOKHN Uiu Oosee ByX —
TpeX HEJOYETOB B BBIKJIAJKaX, 4YepTekax WM rpadukax, HO ydamuics oOnagaeT
00s3aTeIbHBIMU YMEHUSIMU IO MIPOBEPSEMOI TEME.

«HEy0061emeopumenbHo), €Ciu  JONYIEHbl  CYIIECTBEHHbIE  OLIMOKH,
NOKa3aBIllke, YTO y4yalluiics He o0sanaer o0sA3aTeIbHBIMU YMEHHUSIMU 110 JaHHOU TeMe
B IOJIHOM MEDE.

BOHpOCI)I K coﬁecenon&anmo mo TeMaM, BLIHOCMMBIM Ha CaMOCTOATECJIbHOE

H3yueHune

1. bazoBbie anropuT™Mbl 00pabOTKH JaHHBIX.

2. HeliponHsle ceTu.

3. JlepeBbsi peleHui.

4. AHanu3 oHON U IBYX HOPMaJbHBIX BBIOOPOK.

5. MeTo1bl IPOBEPKH HOPMAIBHOCTH.

6. Opnodakropubiit  ananu3. Hemapamerpuueckue KpUTEpUU MPOBEPKU
OJTHOPOJTHOCTH.

7. OnennBanue 3 pekToB 00paboTKU (HEemapaMeTpUIECKUN MOIX0/T).

8. JByxdaktopubiii  ananu3.  CBsi3p  3a7ad  JIBYX(AKTOPHOrO |
0JTHO(DaKTOPHOTO aHaAIU3A.

Q. Tabmuma nByXxdakTopHOTO aHaIM3a.

10. JIByX(haKTOpHBIN JUCTIEPCUOHHBIN aHAJN3.

11. BoisiBiieHHE KOPPETAILIMOHHBIX 3aBUCUMOCTEH.

12. [TocTpoenue m BU3yasM3alusi TPEHAOB M PETPECCHOHHBIX 3aBUCHUMOCTEM

MEXIy HabopaMu JaHHBIX.

IIpouenypa oueHnBanusi cobece10BAHUA

CobGecenoBanre TpoBOAUTCS B GopMe HMHAMBUAYATBHOTO OMpoca s
OTpEJICTICHNUs] yPOBHS  OCBOCHHOCTH  OOYyYalOIMIUMHCS  TeM, BBIHOCUMBIX Ha
camocTosATeIbHOe HW3ydeHwe. Kak mpaBuio, coOeceoBaHWe MPOXOIUT  HA
KoHcynbTanuu. [IpenomaBatens 3apaHee MPEeayNpekaaeT OOydYaromerocss O CpoKax
MpOBENIeHUsS coOeceqoBaHus, TPeOOBaHUAX K TOATOTOBKE MAaTEPUATIOB, 3HAKOMHUT C
BOIIPOCaMU K cO0€CeI0BAHMUIO.

OTBeT Ha BONPOC CYMTAETCS MPABUIBHBIM, €CIM IO CBOEMY COAEPKAHUIO
MOJIHOCTBIO COOTBETCTBYET 3aJJaHHOMY BOIMPOCY, COJEPKHUT BCE HEOOXOIUMBbIC
TeopeTnyeckre (hakThl U OOOCHOBAHHBIE BBIBOJIbI, a €r0 HM3J0KEHUE MATeMaTUYECKU
TPaMOTHBI.



Kpurtepuu oueHku

OLIEHKA «3aYTE€HO)» BBICTABISIECTCS 00YyJaroMIeMycCsl, €CIIU MPOICHT MPABUIBHBIX OTBETOB,
naHHbIX oOy4daromumcs 50 u 6osee TpOLEHTOB;

OLIEHKA «HE 3aYTCHO» BBICTABIACTCS 00yUYaIOMIEMYCs, €CJIA MPOLEHT BBHITTOTHEHUS
3a/IaHUN KOHTPOJIbHOM paboThl 00ydaronumMcs Menee 50 mpoLeHTOB.



