[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
(PHO: boitko Exera [puropbesiy [yppcTepeTBO| Cembekoro Xo3siicTBa Poccuiickoit deeparyn
[lomxHocTb: PexTop

[Jlata nopmucanmsa: 14.10.202% 12:25:49 . .
Vankanshsi nporr BN BO T'ocynapcrsennsiil arpapubiii yausepcuteT CeBepHOro 3aypaibs

€69eb689122030af7d22cc354bf0eb9d453ecf8f

VHKEHEPHO-TEXHOJOTUYECKU UHCTUTYT
Kadenpa matemaTuku u nundopmaTiuku

Yr1Bepxkaaro»

W.o. 3aBenyromero kageapoi
.-‘j,_.-‘i'__ y

«06» oxtsa6pst 2020 .

M.B. Bunorpaaosa

PABOYAS ITPOT'PAMMA JNCHUITINHBI
AJITOPUTMBI 00PA0OTKH ¥ AHAJIN3A JTAHHBIX

1151 HanpaBieHus moArotoBku 35.03.06 ArpouH:xeHepust
[Ipoduib: DnekrpoodopynoBanue u 3nexTporexHomgorun AITK

VYpoBeHb BhICIIEr0 00pa3oBaHus — OakalaBpuat

dopma oOydeHHS: OUHAs, 3a0UHAs

Tromensn, 2020



[Ipu pazpabotke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY MOJOXKEHBI:

1) ®I'OC BO no nanpasieHuto noarotoBku 35.03.06 ArpounkeHepusl, yTBEPKACHHbII
MunucrepcTBoM o0pa3oBanus u Hayku PO «23» aBrycra 2017 r. IIpuka3 Ne 813

2) VYueOHbIi MJIaH OCHOBHOM 00pa3oBaTeIbHbIE MPOrPaMMbl DIIEKTPOOOOPYI0BaHUE U
anektpoTtexHonoruu AIIK, onobpen Yuensim coBetom ®I'BOY BO I'AY CesepHoro 3aypanbs
ot «23» centsa0ps 2020 r. IIpoTokom Ne2

Paboyas mporpamMMa yueOHON MUCHMIUIMHBI 0J00peHa Ha 3acedaHuu Kadeapsl MaTeMaTHUKU U
nHpopmatuku ot «06» okTsi0pst 2020 r. ITpoTokon Ne 2.1

W.0. 3aBeryromero kadenpoit A
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M.B. Bunorpanosa

Pabouyas mporpamma y4eOHON TUCITUTITMHBI 0JI0OpeHa METOAMYECKON KOMUCCUEN HHCTUTYTA

ot «24» oxts0pst 2020 r. ITpoTokon Ne 2

[Ipencenarenb METOIUYECKOM KOMUCCUH 2 -r'kf;f{“" ~ uHctuTyra O.A. Menskosa
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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
OCBOEHUSA 00y4eHus 10 AUCHUIUIUHE
menHyuu KOMITETCHIIUU
3nams:
- anropuTMmbl cOopa, 00pabOTKM u
aHalM3a JAaHHBIX, HEOOXOMUMBIX s
Crnocoben W13yt pELIEHMs TIOCTAaBJIECHHBIX 3a/1a4.
OCYIIECTBIIATH ] .
Y ., | OcyIiecTBiIsIeT aHAIU3 U Ymems:
IIOHCK, KPHTHICCKHH ouenKy nnpopmauuu, c | “MCIOIb30BATh e peuenus
aHais M CHHTCS | o F3OBAHMEM po(ecCHOHATBHBIX 3amaq
YK-1 | uadopmarnmmu,
N Ppas3IuIHbIX WHTETPUPOBaHHBIE HH(GOPMAITHOHHBIC
P o WH(POPMAITHOHHBIX CUCTEMBI.
CUCTEMHBIM MOIXOJ ecypcoB A pemenus | Baad )
s peleHnst pecyp i p 1A0€emb .
IOCTABJICHHBIX 3aau | OC ABICHHBIX 3a/atd - HaBBIKAMH HCIIOIb30BaHHS
MOJTYYE€HHBIX TEOPETUUECKUX u
MPAKTHYECKUX 3HAHUI B
poeCCHOHAIBHON e TEIHHOCTH.

2. MecTO IUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl
JlaHHas TUCHMILIMHA OTHOCUTCS K 4acTH, (OpMHUPYEMOM ydacTHUKaMU 00pa30BaTebHBIX

OTHOIIIEHUH.

JInst u3ydeHus TUCIUTIIMHBI HEOOX0 UMbl 3HAHUS B 00JIACTH MaTeMaTUKH, HHPOPMATUKHU
1 TA(PPOBBIX TEXHOJIOTHH, IUPPOBBIX TEXHOJIOTUH B TPOPECCHOHATBHON JEATETHLHOCTH.
JucrtunauHa AITOpUTMBI 00paOOTKH U aHAJIW3a JAHHBIX SBJISETCS MPEIIICCTBYIOMICH st

npakTuku Hay4uHo-uccnenoBaTenbckas padbora.

JucnunauHa n3ydaercs Ha 4 Kypce B 8 cemecTpe 1mo o4Hou (popme oOydeHus 1 Ha 5 Kypce

B 10 cemecTpe 1o 3a04HOM GopmMe 0OydeHHUS.

3. O0beM TUCUMIIMHBI M BUIbI Y4e0HOH padoThl

OO6m1ast TpyI0€MKOCTh JUCIMIUIMHBI cocTaBiseT 108 vaca (3 3a4eTHBIC €MHUIIBI).

Bun yue6Hoit paboThl ®dopma o0ydeHus
Ounas 3aouHas
AyauTopHbIe 3aHATHS (BCEro) 48 12
B mom uucne: - -
JIeKIIMoHHOTrO THIIA 24 6
CeMHHaApCKOTO THUIIA 24 6
CamocrosiTesibHasi paboTa (Bcero) 60 96
B mom uucne: -
[IpopaboTka MaTepuana JeKIUid, TOArOTOBKA K 30 72
3aHSTHUSIM
CaMOoCTOATEIbHOE U3YUECHUE TEM 6
KoHTpospHbIE pabOTHI 24 24
Bun npomexxyTouHO# aTTecTanum: 3auer 3auer
OO0masi Tpy10eMKOCTh:
4acoB 108 108
3a4€THBIX €JIMHUIL 3 3




4. Coaep:xanue JUCHUNIMHBI
4.1. Conep:xxanue pa3/iesioB IMCHUILINHbBI

Ne | HaummenoBanue pasjena
1/ JUCITUTUTHHBI CopepxaHue paziena
1. | Anroputmsl u ANTOpUTMBL: TIOCTpOEHUE U aHanu3. PecypcHas 3QQPeKTHUBHOCTH
CTPYKTYpbI IAaHHBIX QITOPUTMOB. MeTOIBI  OIICHKH pecypcHOi 3((EeKTUBHOCTH
aNropuTMOB. MaTtemaTu4yecKuid amnmapar aHajau3a alrOpUTMOB.
CTpyKTypbl IaHHBIX. MeTOIbl aHaiM3a W OOpabOTKU JTaHHBIX.
[TepBuunas 06paboTKa TaHHBIX.
2. | Onnodakropras DJIeMEHTBl  KOPPEIIMOHHOTO aHajiu3a. YpPaBHEHHE IapPHON
perpeccHoHHas MOZeNb | TUHEHHON perpeccuu. Meton HamMmenbiux kBaapatoB (MHK)
JUTS HAaXOXKJICHWsI TapaMeTpoB YypaBHeHUs perpeccuu. CBs3b
MEXIy pe3yJbTaTUBHBIM MPU3HAKOM U MPHU3HAKOM — (PaKTOPOM.
[Tokazarenu kadectBa ypaBHeHHUs perpeccuu. [IpoBepka rumores
O 3HAYMMOCTM NApaMeTPOB  YpaBHEHMs, KOIPPHUIHEHTa
KOppesiMM W YpaBHEHHS perpeccuu B 1eiaoM. HenwHelHas
perpeccust, ee Buabpl. Koppensuus s HEIMHEHHOW PErpecCuu.
IToka3arenn KkayecTBa HETMHENHOM PErpeCcCHM.
3. MHoecTBeHHas Monens MHO)KecTBEHHOU perpeccud. Tpamuunonnsii MHK st
perpeccust MHOKECTBEHHOI perpeccuu. [lokazaTenu TecHOTHI cBsi3U (pakTopa
C pe3ymbratoM: KOI(PGUIMEHTHl YaCTHOM  AIACTHYHOCTH,
CTaHJapTU3UpPOBaHHbIe  KOA(GGuIUEeHTh  (P—KOdPPUINEHTDI).
YacTtHas xoppemsius. OleHKa 3HAYUMOCTH MHOXECTBEHHOTO
YpaBHEHUS PErpeccruM, ero (PaKTOpOB U YACTHBIX KOIPPUITNESHTOB
Koppessaui. PUKTUBHBIE IEPEMEHHBIE.
4, ITaker Ms Excel HUcnomne3oBanme maxkera Ms Excel «AHamn3 HaHHBIX» 1A
«AHaIIA3 TAHHBIX» HAaXOKJICHUS: OCHOBHBIX YMCIIOBBIX XAPAKTEPUCTUK UCCIEAYEMBIX
IIPU3HAKOB; YpaBHEHUH perpeccuy, 3aBUCUMOCTH
pe3yNbTaTUBHOTO NpHU3HAKa OT OJHOTO WM OOoJbIIero 4Yucia
¢dakTOpoB; MoKa3aTenell TECHOTHI CBS3M; MOKa3aTelel KauecTBa
YpaBHEHUS PETPECCUMN.
4.2. Pa3gespl AMCHUMIIIMHELI M BUABI 3aHATUHI
Ounas ¢popma 00yueHust
No HaumeHoBaHue pazaena AUCHUILIAHBI JIek. Cemunap. CP Bcero,
/1 TUIIA TUTIA 4acoB
1 2 3 4 5 6
1. ANTOPUTMBI U CTPYKTYPBI TAHHBIX 4 - 10 14
2. OnHo(akTopHas pErpecCHOHHAs MOJIEIb 8 8 18 34
3. MHOKeCTBEHHAs PErPECCHUs] 6 8 18 32
4, ITaxetr Ms Excel «AHanu3 gaHHbIxX) 6 8 14 28
Hroro: 24 24 60 108
3aounas popma oOyueHus
Ne HanmenoBanue pasaena QUCHUIIINHBI Jleku. CemuHap. CP Bceero,
/1 TUIIA TUTIA 4acoB
1 2 3 4 5 6
1. AJIrOpPUTMBI M CTPYKTYPBI JAHHBIX 1 - 18 19
2. OnHodaKkTopHast perpecCHOHHAst MOJIENb 2 2 28 32
3. MHOKeCTBEHHAsE perpeccus 2 2 28 32
4, ITaxetr Ms Excel «AHanu3 nqaHnHbIx)» 1 2 22 25
Hroro: 6 6 96 108




4.3. 3aHATHS CEMUHAPCKOIo THIA

Ne TpynoemkocTb
Ne pazpena

/i LU Tema (dac)
et Ounast | 3aouHas

1 2 3 4 5
1. 2 Meton Haumensiinx kBagpatoB (MHK) s 4 1
HAXOJKJCHUS TapaMETPOB YPABHEHUS PETPECCHH.
2. 2 [IpoBepka rumoTe3 o0 3HAYUMOCTH IApaMETPOB 2 -

ypaBHEeHHs, KOI(POUIMEHTAa KOppEeIsAlud U
yYpaBHEHHSI PETPECCHH B LIEIOM.

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

4, 3 Tpamnumonnst MHK  ama MHOXecTBeHHOU 4 1
perpeccun. [TokazaTenu TECHOTHI CBs3H (haKkTOpa C
pe3yIbTATOM.

5. 3 O1enka 3HAYUMOCTH MHO’KECTBEHHOT'O 4 1

ypaBHEHUsI perpeccuu, ero (akTopoB M YaCTHBIX
K03(h(UIIMEHTOB KOPPEISIUH.

6. 4 HUcnonw3oBanue makera Ms Excel «Aunamus 8 2
JTAHHBIX).

Hroro: 24 6

4.4, IlpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (padot) xe npedycmompero OIIOII.

5. Opra"u3anusi CaMoCTOSITeIbHOM PadoThHI 00YUAIOIIUXCS MO0 JUCIUIJIMHE

5.1. Tunsl caMOCTOSATEILHOM PA0OTHI U €€ KOHTPOJIb

Tun camocrosiTeJIbHONH PadOTHI ®dopma 00ydeHust Tekylmuii KOHTPOJIb
Ounas 3aouHas
[IpopaboTka MaTepuaia JICKIUH, 30 72 CobecenoBanue, TECTUPOBAHNE
MOATOTOBKA K 3aHATHIM
CaMoCTOATEIbHOE U3YUEHUE TEM 6 CobecenoBanue, TECTUPOBAHUE
KonTtponbHbIe pabOThI 24 24 3ammuTa KOHTPOJIBHOU pabOThI
Bcero yacos: 60 96

5.2 Y4eOHOo-MeTouYecKre MaTePHAJIbI IJIs1 CAMOCTOSITEJILHON padoThI
1. Metoapl 1 Moaenu SKOHOMETpUKHU. YacTh 2. DKOHOMETPHKA MPOCTPAHCTBEHHBIX
naHHbIX: yueOHoe mocobue / O. . bantukosa, B. U. Bacsuuna, 0. A. XKemuyxHukosa [u 1p.] ;

noxa penakiueit A. I'. Pennep. — OpenOypr: OpeHOyprckuii rocy1apcTBeHHbI YHUBEPCUTET,
ObC ACB, 2015. — 435 c. — ISBN 978-5-7410-1260-4. — TekcT: 3J€KTpOHHBIN //
DNeKTPOHHO-OMOIHOTeUHAs cucremMa IPR BOOKS: [caiiT]. — URL:

https://www.iprbookshop.ru/52325.html (mara oGpamenus: 30.09.2020). — Pexum mocryma:
JUIsL aBTOPU3HP. TOJIb30BaTENEH.

5.3. Tembl, BBIHOCHMbI€ HA CAMOCTOSITE/IbHOE U3yYeHHe

Pa3nes 1 AnropurmMsl ¥ CTPYKTYPBI JaHHBIX. ba3oBbIe anropuT™Mbl 00paOOTKH JaHHBIX.
HeliponHsie cetu. [lepeBbs perieHuil.

Pa3znen 2 OanodakropHasi perpeccHoHHasi Moaedb. AHAINW3 OJHON U JABYX HOPMAaJbHBIX
BBIOOPOK. MeTO/IbI MPOBEPKHU HOPMATHLHOCTH.




Pazgen 3 MmuoxkecTBennasi perpeccusi. J[ByxdakTopHblii aHanu3. CBs3p  3amad
IBYX(aKTOPHOTO U 0JHO(AKTOPHOTO aHAIK3a. Tabnuma IByX(paKTOPHOTO aHAIH3a.

Paznen 4 Ilaker Ms Excel «AHanm3 paHHbIX. BblsBiaeHHE KOppEISLUOHHBIX
3aBucumoctell. [loctpoeHne u Bu3yanu3aiusi TPEHIOB U PETPECCHOHHBIX 3aBHCUMOCTEH MEXKIY
HabopaMu TaHHBIX.

6. DOoHA OIEHOYHBIX CPEeICTB IJs NPOBeAeHHUS TPOMEXKYTOUHOH AaTTeCTAIIUH
00y4yaIuxcst Mo JUCHHILINHE

6.1 IlepeyeHb KOMIETeHUHMH H OI€HOYHBIE CPeICTBA HHIAMKATOPA JAOCTHKEHHSA
KOMIIeTeHI M

Koo [Iepedyens mmaHupyemMbIX HanmenoBanue
WNHpukatop nocTrkeHus
Komne- pe3ynbTaToB 00y4YeHHUs 110 OLICHOYHOI'O
KOMIIETEHIUHI
menHyuy JCITUIUINHE CpeJCTBa
3uamo: Tect
- alropuT™Mbl cOopa, 00pabOTKH H
aHa/M3a MaHHBIX, HEOOXOMUMBIX JUIS
peuI€HnA IMOCTABJICHHBIX 33213‘1;
WI-3 vk Ymems:
OcymiecTBiser  aHamM3 W | . ycrons30BaTh UL PELICHHS
VE-1 OLCHKY ~ MHGOPMALMH,  C | 116 deccHORATBHBIX 3a1a4
- HCITOJIB30BAHHEM NYHBbIX
CII0JIESOBAHICM pasIt UHTETPUPOBAHHBIE
MH(OPMAITMOHHBIX PECYPCOB
MH(OPMALIMOHHBIE CHCTEMBI;
A peIICHUA ITOCTAaBJICHHBIX
Bnaoemy:

3axa4
- HaBBIKaMH HUCIIOJIB30BaHUA

MOJIYYEHHBIX  TEOPETHYECKUX U
MPAKTUYECKHUX 3HaAHUU B
npodeccuoHanbHOM NesTENbHOCTH.

6.2. IlIkajanl oleHNBAHUS
Il kasa oneHMBaHWSI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 3aJaHUsA Pe3yabTar
50 —-100 3auTeHo
Menee 50 He 3aureno

6.4. TunoBble KOHTPOJIbHbIE 32JaHUS WU UHbIE MAaTePUAJbI
Yka3zaHbl B IpUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOW W JIONOJIHUTEJIbHOIH Yy4uyeOHOIi JHUTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS IV CHUNIIMHBI

a) OCHOBHasl JIUTEeparypa

1.  Kysaiickosa, 0. E. DxoHomerpuka: yueOHoe nocobue / YO. E. KysaiickoBa. —
VIIbSHOBCK: YJbSHOBCKUIM TOoCyJapCTBEHHBIN TeXHHWYecKuil yHuBepcurtet, 2017. — 166 c. —
ISBN 978-5-9795-1722-3. — TekcT: 31eKTpOHHBIN // DaeKTpoHHO-O0nbanoTeuHas cucrema [PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/106132.html. — Pexum nocrtyna: s
aBTOPH3HP. MOJIb30BaTENIEH

2. Opnos, A. 1. DxoHoMmeTpuKka: yyeOHoe nocobue / A. W. OpioB. — 3-e u3n. —
Mocksa, CaparoB: NutepHer-YHausepcurer MHpopmanmonnsix Texnonoruit (MHTYUT), Ai
ITu Ap Memma, 2020. — 676 c. — ISBN 978-5-4497-0362-0. — Texct: 31neKTpOHHBIN //




DNEeKTPOHHO-OMOINOTeUHAS cucrema IPR BOOKS: [caliT]. — URL:
https://www.iprbookshop.ru/89481.html. — Pexxum moctyna: 1is aBTOpU3UP. MOJIB30BATEINCH

0) IomoJIHUTENIbHAS TUTEpaTypa
3. Henenvko, B. M. OCHOBBI CTaTUCTHYECKUX METOJIOB MAIIMHHOTO OOy4YeHHs: yueOHOe

nocobue /B. M. Henenbko. — HoBocuOupck: HoBocnOUpCKmii TOCy1apCTBEHHBI TEXHUYECKUN
yauBepcuret, 2010.— 72 ¢. — ISBN 978-5-7782-1385-2. — Tekcr: »1eKTpoHHBINH //
DNeKTpOHHO-OMOIHOTeUHAs cucrema IPR BOOKS: [caiT]. — URL:

https://www.iprbookshop.ru/45418.html. — Pexxum moctymna: [uis aBTOpU3UP.TI0Ib30BaTENICH.
4. Teopus ¥ MpakTHKa MAIIMHHOTO o0y4deHus: yueOHoe mocodue / B. B. Boponuna, A. B.

Muxees,H. T'. SApymkuna, K. B. CsroB. — VYbsiHOBCK: YIbSHOBCKUN TIOCYIapCTBEHHBIN
TexHu4eckuit ymmBepcurer, 2017. — 291 c. — ISBN 978-5-9795-1712-4. — Texkcr:
ANEKTPOHHBIM // DnektpoHHO-OuOnmotreunas cucrema IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/106120.html. —Pexxum noctyma: asst aBTOpH3Hp. MOJIb30BaTEICH.

5. Metozs! u Mmojienu s3koHoMeTpuKku. Yacts 1. AHanu3 ganHbeix: Y4yeOHoe nocodue / O.1.

banTtukoBa, B.U. Bacsauuna, 10.A. KemuyxnukoBa, A.I'. Pennep, E.H. Cenora, O.1.
CreOynoga, JI.M. Tykramsimiea, O.C. Uynunosa / moxa pen. A.I'. Pennepa; OpenOyprckuii roc.
yH-T. - OpenOypr: OI'Y, 2015. — 574 c. . — Tekcrt: 21eKTpOHHBIH // DNeKTPOHHO-ONOIHOTeUHAs
cucrema DBC Jlanw: [caitr]. — https://e.lanbook.com/book/98113. — Pexum moctyma: mis
ABTOPH3HUP. MOJIb30BATEIIEH.

Ilepeuens pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"

1. www.mathnet.ru — O0mepoccuiicKuit MaTeMaTUIECKUI MOPTA

2. wWww.twirpx.com — YueOHO-MeTOoanYecKas W MpodecCHOHaNTbHAS JIUTEpaTypa s
oOyuaronuxcs W TpernojaBaTefiell TEXHHUYECKHUX, €CTECTBEHHOHAyYHBIX M T'yMaHHUTapHBIX
CHEIMAIILHOCTEN.

3. www.math-net.ru — Xypuan «MaTematnueckoe MOICTHPOBAHHE)

4. www.exponenta.ru — O6pa3oBaTeabHbIIl MAaTEMAaTHICCKUN CalT

5. www.elementy.ru — HayaHo-monysisspHbIi CaliT pOCCHHCKOM (pyHIaMEHTaIbHOM HAYKH.

7. www.intuit.ru - Bugeokypcsl «Teopusi BEpOSITHOCTEH W MaTeMaTHUECKash CTATUCTHUKAY,
«OCHOBBI TEOPUU BEPOSITHOCTE», «OCHOBBI MAaTEMAaTUYECKOM CTATUCTUKIY,

8. YpaBHeHue HeMMHEHHOHN perpeccun [DneKTpoHHBIN pecype] / math.semestr.ru — Pexxum
noctyna: https://math.semestr.ru/corel/noncorel.php, cBoOGO1HBII.

9. DxoHOMeTpHUUeCcKasi MOJielb KaK OCHOBAa SKOHOMETPHUUYECKOTO MOJEIUpPOBaHUS. THUIIBI
JAHHBIX ¥ BHJIbI IEPEMEHHBIX B AKOHOMETPUUYECKUX HCCIEAOBAHUSIX SKOHOMHUYECKUX SBICHUI
[DnekTpoHHBIH pecypc] / studopedia.ru — Pexum JOCTyTa:
https://studopedia.ru/2_34934 ekonometricheskaya-model-kakosnova-ekonometricheskogo-
modelirovaniya-tipi-dannih-i-vidi-peremennih-vekonometricheskih-issledovaniyah-
ekonomicheskih-yavleniy.html, cB0601HBIiA.

10. Perpeccus B Excel [OnextponHblii pecypc]: ypaBHeHue, mnpumepsl. JluHeiiHas
perpeccusi/ fb.ru — Pexxum moctyma: http:/fb.ru/article/322644/regressiyav-excel-uravnenie-
primeryi-lineynaya-regressiya, cB00OOJHBIi

9. MeToauyeckue yKkazaHus /151 00y4al0IUXCH 10 OCBOEHUIO THCIMIIMHBI

Anroput™mbl 00paOOTKM M aHanmu3a JaHHBIX [DJEKTPOHHBIA pecypc]: Metomudeckue
yKa3aHusi K TMpakTHYecKUM paboTam Uisd HampaBiIeHW MOATOTOBKH, peanu3yemblx B ['AY
CesepHoro 3aypainbsi / ABTop-coct. M.B. Bunorpanosa. — Tromens: ['AY CeBepHoro 3aypaibs,
2022. - 60 c.

10. Ilepeyens HHPOPMALIMOHHBIX TEXHOJIOT Uil

JlJis BBIIOMTHEHUS KOHTPOJBHOU pabOThl OOYYArOMIMMCSI PEKOMEHJIOBAHO HCIOIB30BATh
Microsoft Office (anekTponHbie TabuIBl Microsoft Excel), SUOC Moodle.

11. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI



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

Jlnist IpoBeNIeHHsI 3aHATHH JIEKIIMOHHOTO TUIIA MCIIONB3YIOTCS CHEIHaIbHbIE TOMEIICHUS -
y4eOHbIE ayIUTOPHH, YKOMIUIEKTOBAHHBIC CIIEHUATU3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpeacTBaMu 00y4eHUs, CAYKAIUMHU JUIS IPeCcTaBiIeHus yaeOHOi nHpopManuu.

JUia npoBeneHus NMPAKTUYECKUX 3aHATUN (3aHATUN CEMUHApCKOro THIA), TPYNIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIbTAIMNA MCIONB3YETCS CIEMUATBFHOE MOMEIICHNE, YKOMIJICKTOBAHHOE
MEPCOHALHBIME KOMITBIOTEpaMH C omnepaionHoi cuctemoit Windows, makerom Microsoft
Office u ap.

JUisl TeKyIIero KOHTPOJISE M MPOMEKYTOUYHOW aTTECTAllMd HCIOJB3YIOTCS CIEUHATbHbIC
MOMEIIeHNs - y4eOHBIe ayJUTOPHH, YKOMIUIEKTOBAHHBIC CIICHUAIM3UPOBAHHONH Mebenblo, U
(W) KOMITBIOTEPHBIE KJIACChl, OCHAIEHHBIE KOMITBIOTEPHOH TEXHUKOW C BO3MOXHOCTHIO
MOJKIIIOYEHUsT K ceTn MHTepHeT n obecnieueHHeM JOCTyNa B 3JEKTPOHHYIO MH()OPMAIMOHHO-
00pa30BaTeNIbHYIO Cpey YHUBEPCUTETA.

JUis  BBINONHEHUS CAMOCTOATEIbHOW paboThl oOOydarouiuecss MOTYT I0JIb30BaThCS
yutanbHeIME 3aamMu Oubamorexku OI'BOY BO T'AY Cepepnoro 3aypainbsi, B TOM 4HCIIE
OCHAIIEHHBIX KOMIIBIOTEPAMH C JIOKAITBHOU CETHIO U BBIXOJIOM B MHTEPHET.

12. Oco0eHHOCTH OCBOEHHUSA AUCHUIVIMHBI [JIi UHBAJIUAOB U JIHI ¢ OrpaHH4YC¢HHBLIMH
BO3MOKHOCTSIMHU 3I0POBbLA

OOyyenue oOyyarOUUXCs C OrPaHUYEHHBIMH BO3MOXKHOCTSMHM  37I0POBbSl  IIPH
HEOOXOJIMMOCTH OCYILECTBIISIETCSI HAa OCHOBE aJalTUPOBAaHHOW palouell mporpamMmbl ¢
WCTIOJIb30BAHMEM  CIIEIMANIbHBIX ~ METOJOB OOYyYeHHS ¥  JUJAKTHYECKUX MaTepHaloB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TMCUXO(PH3UIECKOTO Pa3BUTHS, WHAWBUIYAITBHBIX
BO3MOJKHOCTEH U COCTOSIHHSI 37I0POBBS TAKHX 00yJaromuxcs (00y4Jaronierocs).

B memax ocBoeHms y4eOHOW TMporpaMMbl JUCIHUIUIAHBI HWHBATIMAAMH M JUIAMHA C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI 00ECIIEUNBACTCS:

* Ul WHBAJIWJIOB M JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1O 3PEHUIO:
pa3MenieHre B JOCTYIHBIX Al OOy4aroUIuXcs, SIBJSIOUIUXCS CJIEMBIMU WIH CIa00BUISAIIMMU,
MeCTax W B QJalTUPOBAHHOW (opMe CIPaBOYHOW HHGOPMAIIMM O PACMUCAHUM YYEeOHBIX
3aHSTHUM; TPUCYTCTBHE  ACCHCTEHTAa, OKa3bIBAIOUIEro  oOydaromemycsi HeoOXOAUMYIO

MOMOII[b; BBIITYCK aJIbTEPHATUBHBIX (OPMATOB METOIUYECKUX MaTepuasoB
(kpymHBIA WpUGT WK ayauodaiiisl), UCIOJIb30BaHUE BEpCUH caita i ciaboBupsammx O bC
IPR BOOKS wu cniennansaoro MmoomipHoOro npmwiokeHus IPR BOOKS WV-Reader (mporpamMmbr
HEBU3YAJIbHOTO JOCTymna K HHpOpMaluu, MNpeAHa3HAuYeHHON s MOOWJIBHBIX YCTPOMCTB,
paboTtaromux Ha omnepandoHHO#W cucreme Android m 10S, xoTopas He TpeOyeT clenHalbHO
00yueHHOTO accHucTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOMCTBOM
MIPUBBIYHBIM CIIOCOOOM, HCIIOJIBb3Ysl CHEHAbHbIE IITATHBIE TPOrPaMMBI 1711 HE3PSUUX JIFOJIEH, C
kotopbiMu [IPR BOOKS WV-Reader nmeeT nosiHyt0 COBMECTUMOCTB);

® U1 UHBAJIMZAOB W JIUI] C OIPpaHUYCHHBIMU BO3MOKHOCTAMMU 3O0POBBA 110 CIYXY: HaJJICKAIIUMHU
3BYKOBBIMH CPECTBAMH BOCIIPOM3BEIeHNE HHPOPMAIIHH;

® T UTHBAJIMAOB W JIML C OTPaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBS, MMCIOIIUX HapYIICHHUSA
OIIOPHO-JIBUTATENBHOTO allapara: BO3MOXHOCTh OECTPENMSITCTBEHHOI'0 JOCTyna OOyJarommxcs B
ydeOHbIe TIOMEIIeHUS, TyaJleTHbIE KOMHATBl U JPyTUe MOMeIIeHns Kadenpsl, a Takke MpeObIBaHue B
YKa3aHHBIX IIOMCHICHUAX.

O6pa30BaHHe 06yqa10m1/1xc;[ C OIpaHUYCHHBIMU BO3MOXHOCTSAMU 3O0POBbsS MOXCT OBITH
OPraHn30BaHO KaK COBMECTHO C JAPYIrUMHU 06y‘IaIOH_II/IMI/IC$I, TaKk W B OTACIBbHBIX TIpyHnrax HWINW B
OTACIBbHBIX OpraHU3alUAX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OEHKHA
3HAHUI, YMEHHU I, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepPU3yIoLIfe 3TANbI

(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce OCBOCHUS NUCHUIIJIMHBI

AJITOPUTMBI OBPABOTKHU U AHAJIN3A JTAHHBIX

Bomnpocsl k 3a4éry

Bonpocsl

YK-1
Crniocoben
OCYILIECTBIISTh
MOUCK,
KPUTHYECKHI
aHaJIn3 "
CUHTE3
nH(popmManuy,
[IPUMCHSTh
CUCTEMHBIN
TOAXO.T
pEILICHUs
[TOCTABJICHHBIX
3a1a4

JUIA

ANropUTMBL: IOCTPOEHHUE U aHAIM3.
ba3zoBsie anroputmMel 00pabOTKU JaHHbBIX.
HeliponHsie cetu.

JlepeBps penieHui.

. Pecypcnas  asddexTuBHOCTD
3¢ ($EeKTUBHOCTH AIITOPUTMOB.

6. MaremaTudeckuii anmapar aHajnu3a arOPUTMOB.

7.  CTpyKTyphbl 1aHHBIX.

8. Merompl aHaM3a 1 00PabOTKH JTaHHBIX.

9. IlepBuunas oOpabOTKa TaHHBIX.

10. Ananu3 oJHOHN M IBYX HOPMAaJIBHBIX BRIOOPOK.

11. DnemeHTHI KOPPEISIIMOHHOTO aHAJIN3a. Y paBHEHHE MAPHOH JIMHEHHOU PErPECCU.
12. Merox HamMenbmmx kBagpatoB (MHK) mnst HaxoxkaeHUs mapaMeTpoB ypaBHEHHS
perpeccuu. CBsi3b MEXKIY pe3yIbTATUBHBIM ITPH3HAKOM H MPU3HAKOM — (PAKTOPOM.

13. Tlokasarenu KadyecTBa ypaBHEHHUS PETPECCUU.

14. TlpoBepka THUMOTE3 O 3HAYUMOCTH IMAPAMETPOB YpaBHEHUS,
KOPPEJSIUU U YPABHEHUS PETPECCUU B LIETIOM.

15. MeTto1bl TPOBEPKH HOPMATBHOCTH.

16. Hemuneitnas perpeccusi, ee Buabl. Koppemsmus s HEIMHEHHOW perpeccumu.
[TokazaTenu kadyecTBa HEIMHEMHOM pErpeccu.

17. OpnodakTopHBIHA aHaJM3. Hemapamerpuyeckue
OJIHOPOJAHOCTH.

18. OmnenuBanue 3ppexToB 00pabOTKH (HEMapaMeTPUIESCKUI TTOIX0T).

19. JIByxdaktopHbiii aHanmu3. CBs3b 3amad JABYX(AKTOPHOTO H OJHO(GAKTOPHOTO
aHayu3a.

20. Tabmuma nByx¢haKkTOPHOTO aHaIU3a.

21. JIByx(dakTopHBIi TUCTIEPCUOHHBINA aHAJIH3.

22. BbIsBI€HHE KOPPEISAIIUOHHBIX 3aBUCUMOCTEH.

23. TloctpoeHue W BHU3yalnH3alusi TPEHAOB U PETPECCHOHHBIX 3aBUCUMOCTEH MEXIY
HaboOpamMu JTaHHBIX.

24. Mopenb MHOKeCTBeHHOM perpeccuu. TpamununonHsidi MHK 1 MHOXeCTBEHHOMN
perpeccum.

25. Tloka3atenu TECHOTHI CBSI3U (hakTopa € pe3yabTaToM: KOA(PGOUIUEHTHl YaCTHOM
3JIACTUYHOCTH, CTaHIapTU3UPOBaHHBIE KO3 (UIIMEHTHI (B—K03(duineHTs!).

26. YacTtHas KOppensuus.

27. OueHkKa 3HAYUMOCTH MHOXKECTBEHHOTO YPAaBHEHHS PErpeccHH, ero (hakTopoB U
YaCTHBIX KO GHUIIMEHTOB KOPPEALUU.

28. DuKTUBHBIE IEPEMEHHBIE.

29. UcnonwzoBanue makera Ms Excel «AHanu3 qaHHBIX» A HAXOKACHUS:

e OCHOBHBIX YHCIIOBBIX XapaKTEPUCTUK UCCIEAYEMBIX TPU3HAKOB;

e  ypaBHEHMH PErpeccuu, 3aBUCUMOCTU pE3yIbTaTUBHOTO MpPU3HAKa OT OJHOTO HIIU
6osb1Iero yucnaa GakTopos;

e  IIOKa3aTelsieil TECHOTHI CBSI3H;

e  IIOKa3aTeliell KauecTBa ypaBHEHHUS PETrPECCHH.

TR wN e

QITOPUTMOB.  MeTObl  OLIEHKH  pECypCHOM

koahpummenTa

KpUTEpUU  TPOBEPKHU




IIpoueaypa oueHMBaHUsA 3a4eTa

Bonpocsl k 3adery oOydarommuecsi MOJIydarOT B TE€UCHHE IEPBOM HEAENM Hayajla U3y4eHHS
JUCIHUILINHBI.

OOy4Jaromuiicss JOIMyCKAeTCs K IPOMEXKYTOYHOM aTTecTaluy (3a4eTy) 1o TUCIUILINHE B (hopMe
TCCTUPOBAHUA IIPU YCIIOBHUU MOCCIICHUA 3aHSATHU U YCIICIIHOT'O BBIMOJIHCHUS TCKYUICTO KOHTPOJISA B
TEYEHUE CEMECTPa, KOTOPOE BKITFOUALT:

e TIOJIOXKUTEIIBHBIC OICHKH 33 IPOMEKYTOYHBIE KOHTPOJBbHBIE paboThl (04HAs ¢dopMma

o0yueHus);

e ycremHoe cobeceoBaHUE IO TEMaM, BHIHOCUMBIM Ha CAMOCTOSTEIIEHOE U3YUCHHE;

B npotuBHOM cityyae oOy4aromuiicst He JOMCKaeTCsl K MPOXOXKIACHUIO TECTOBBIX 3aaHUH, 10
MOJTHOM JIMKBHU Al BCEX 3aI[OJDKCHHOCTeI7L

Tect B cucreme DMMOC Moodle Bxmtouaer 30 Borpocos, B CiIydailHOM MOPSIKE BEIOPAHHBIX U3
Oanka BompocoB. OOywaromeMycsi MpeIoCTaBIsAeTCs 2 TOMBITKA MPOJOJDKUTEILHOCTRIO 45 MUHYT
Kaxasi.

Kpurtepuu onenku 3auera

Ecnu 3auetr mpoBoautcs B ¢opme tectupoBanus B DMMOC Moodle, To onenka «3auteHo/He
3aYTEHO» BBICTABIIETCS CHCTEMON aBTOMAaTHYECKH COIJIACHO IIKaje OLEHUBAHUS TECTHPOBAHMS Ha
3ayere.

Ecnu 3auer npoBoauTcs B (hopMe UTOTOBOTO coOeceI0BaHus, TO:

Onenka «3a4TeHO» BBICTABISIETCS, €CIM OOYYAIONIMHCSA TMOCeman 3aHATHS, YCIEIIHO
BBITIOJIHIJI TEKYILIUHA KOHTPOJIb U YCIIENIHO MPOLIeNl HTOTOBOE coOecel0BaHue.

Onenka «He 3auTeHO» BBICTaBIsETCS, e€ciId OOydaromuiics He Obul  JIOMYIIEH K
IIPOMEXYTOYHOM aTTecTallK WM HE MPOILIe] UTOTOBOE COOeCeT0BaHHE.

KoMmuiekT 3a1anuii 1JI1 KOHTPOJIbLHOI padoThl
(ouHas ¥ 3a049Hast (pOpMbI O0OyUEeHHS)

Tema «AJITOPUTMBI M CTPYKTYPbI JAHHBIX)

Bapuant 1. l3BecTHO KOJIMYECTBO OMNEpalyid, BBINOJHSAEMBIX JBYMS allOPUTMaMH,
PELIAIONIMMU OJIHY 3a/1a4Yy:

T1 (n) =90n2 + 201n + 2000

T2 (n)=2n3+3

Kakoif w3 anropuTMOB MpeNNOuYTUTENbHEEe HCIO0JIb30BaTh Ha mnpaktuke? [IpeacraButh
rpadguveckoe 000CHOBaHUE.

f(n)=1n2 ~3n=0(n?)
Bapuanr 2. [lokazate, 4T0 GyHKIHS BpEMEHHOU CI0XKHOCTH 2

Bapuant 3. ITokazarts, 4TO byHKIHSA BPEMEHHOMU CJIOKHOCTH

f(n)=23n2 +5nlog(n)+7n = ©(n?)

Bapuanr 4. IIpaBujgo CyMMHUpPOBAaHHS HCIOJIB3YeTCS Ul  BBIYHCICHUS  BPEMEHH
TI0CIIeI0BATENLHOTO BBIMOIHEHUS NPOrpaMMHBIX (GparmenToB. IlycTh umeercs Tpu ¢parmenta O(n?),
0(n%), ®(n@log(n)). Haittu T1(n)+T2(n)+T3(n).

Bapuanr 5. TTokasaTs, uto ¢pynxus T(n) = 3-n° + 2:n? umeer BepxHIow orenky O(n ).

Bapuanr 6. [Tycts umerorcst 1Ba pparmenta co BpemeneMm Boinosnenus O(f(n)) u ©(g(n)), rae

n* eciu n —uemno n?eciu n —uemno
f(n)=1", g(n)=1,
n“,eciu n — Heuemno nN“,eciu n —HeuemHo
Haiitu T(n).
Bapuant 7. [lansl ciaenyromie GyHKIMA OT N:
2
f, (n) =n

f,(n)=n? +1000n



N,eciu n — HeyemHo
fs (n) =

3
N“,eciu n —uemno

n3,eciu n <100

Vkazarth Ji1st Kax o napsl GpyHkuui, koraa fi(n) umeer nopsinok pocra O(fj(n)) u xorxaa fi(n)
ects Q(fj(n)).

n,ecau n>100
f4(n =

Bapmuanr 8. Haiitu nopsimok T(n), eciiu T(1) = 1:
v T(n) =T(n/2) +n;
v  T(n)=T(h-1)+n?;
v T(n)=n-T(n-1).

Bapuant 9. OuieHuTe KOJMYECTBO ONEparuil 1yist aaropuTMOB:
— MOMCKA BCEX JIENUTEIICH unca;
- HaX0XJAEHUS MUHUMAJIbHOTO U MaKCUMAJIBHOTO 3JIEMEHTOB MacCUBa;
— OTIpe/IeNIeHUs] KOJIMYECTBA MOJI0KHUTEIbHBIX JIEMEHTOB MacCUBA;
- MIPOBEPKHU YHCIIa Ha POCTOTY.
B kaxxom cimyyae onummTe Habop UCIOIb3yEMbIX AIEMEHTapHbIX onepauuid. Onpenenure
ACUMITOTUYECKYIO CIOKHOCTh 3TUX aITOPUTMOB.

Bapuant 10. BeinoJHUTE aHaIM3 BPEMEHHOM CIIOKHOCTH CIIEIYIOIIUX aJITOPUTMOB:
— JTMHEHHOTO TIONCKA C Oapbepom;

— COPTUPOBKA METOJIOM MPOCTOTr0 OOMEHa,

— COPTUPOBKA METOJIOM IIPOCTOTO BHIOOPA.

Tema «OnHodaKkTOpHAsI perpecCHOHHAsI MOJIEJb».

3apanue 1. Ilo 10 CelIbCKOXO3SIMCTBEHHBIM MPEANPUITUSIM HMMEIOTCA JaHHBIE O
ce0eCcTOMMOCTH MOJIOKA M CpeTHEH TTPOIyKTUBHOCTH MoJIoKa (Tabim. 1 u 2).

Taonuma 1
CebecTouMOCTh MOJIOKA, PYO./J1

CenbCKOXO035HCTBE [Ipennocnenuss nudpa HoMepa 3a4eTHONW KHUKKU

HHOE IIPEANpUATHE 0 1 2 3 4 5 6 7 8 9
1 7,5 6,0 | 5.2 83 | 58 6,9 7,8 7,0 59 8,0
2 6,0 5,2 8,3 58 6,9 7,8 7,0 59 8,0 7,5
3 5,2 8,3 5,8 6,9 7,8 7,0 59 8,0 7,5 6,0
4 8,3 5,8 6,9 7,8 7,0 59 8,0 7,5 6,0 5,2
5 5,8 6,9 7,8 70 | 59 8,0 7,5 6,0 5,2 8,3
6 6,9 7,8 7,0 59 8,0 7,5 6,0 5,2 8,3 5,8
7 7,8 70 | 59 8,0 7,5 6,0 5,2 8,3 5,8 6,9
8 7,0 5,9 8,0 7,5 6,0 5,2 8,3 5,8 6,9 7,8
9 59 8,0 7,5 6,0 | 5.2 8,3 58 6,9 7,8 7,0
10 8,0 7,5 6,0 5,2 8,3 5,8 6,9 7,8 7,0 59

Tabmumna 2
CpenHsist IPOAYKTUBHOCTh MOJIOKA, KT



CenbCcKoX035HCTB [Mocnennsis mudpa HoMepa 3a4eTHON KHIDKKU
CHHOE 0 1 2 3 4 5 6 7 8 9
IIpeIpUITHE
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
S) 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. Paccunrate mapameTrpbl ypaBHEHMS IapHOM JIMHEHHOM pPErpeccuy 3aBUCHMOCTHU
ce0ecTOMMOCTH MOJIOKA OT CpeIHEHN MPOTYKTUBHOCTH.
2. OueHNTh KaueCTBO YPaBHEHMSI C MOMOIIBIO CPEeTHEHN OITMOKH anmpoOKCUMAaIIUH.
3. Haiitu cpeanuit (o6o0marommii) KodQPHUITUEHT 3TaCTUIHOCTH.
4. OueHUTh TECHOTY CBSI3U C TIOMOIIIbIO TIOKa3aTeNel KOppesluy U 1eTepPMUHALINH.
5. OueHuTh 3HAYMMOCTh K0P PUIIEHTa KOppesIuu uepe3 t-kpurepuit CThioJIeHTa IpH o
=0,05.
6. OueHUTh CTAaTHUCTUYECKYIO HAEKHOCTh PEe3yJbTaTOB PErpPECCHMOHHOTO aHajiu3a C
nomMoibto F-kputepus @uiepa npu o = 0,05.
7. PaccunTarh NporHozHoe 3Ha4Y€HHE PE3YNIbTaTa, €CJIM MPOTHO3HOE 3HauyeHue (axkTopa

yBenuuuTcs Ha 10 % oT ero cpenHero ypoBHs.

3ananue 2. B TeyeHMe WIECTH JIET MCIOJIB30BAJIMCh TPHU PA3JIMYHBIX TEXHOJOTHHM MO
BBIPAILMBAHUIO CEIbCKOXO3UCTBEHHONW KyNbTyphl. J[aHHBIE MO 3KCIEPUMEHTY (B 1/Ta) MPUBEACHHI B
tabnure. [Ipu yposHe 3HaunmoctH o = 0,05 METOAOM AUCTIEPCUOHHOTO aHAIU3a YCTAHOBUTD BIIMSTHUE
Pa3IMYHBIX TEXHOJIOTHH Ha YPOKaHHOCTh KYJIBTYPBHI.

Bapmuanr 1. Bapuanr 2.
I'on Texnonorus (paxTop) I'on Texnonorus (paxTop)
F1 F2 Fs Fi 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 0,41 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
5 0,34 0,32 0,35 5 0,44 0,42 0,37
6 0,32 0,30 0,33 6 0,36 0,34 0,33
Bapuanr 3. Bapuanr 4.
l'on Texnonorus (hakrop) I'on Texnonorus (akrop)
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
Bapuanr 3. Bapuanr 6.
| Ton | Texnonorus (paxrop) | | Ton | Texuonorus (paxtop) |




Fi F2 Fs
1 0,10 0,17 0,14
2 0,15 0,15 0,18
3 0,14 0,25 0,30
4 0,18 0,22 0,27
5 0,20 0,30 0,34
6 0,16 0,28 0,40
Bapuanr 7.
l'on Texuosorust (hakrop)
F1 F2 Fs
1 0,32 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
Bapuanr 9.
l'on Texnonorus (hakrop)
F1 F2 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

F1 F2 Fs
1 0,20 0,16 0,14
2 0,25 0,15 0,20
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.
l'on Texnonorus (hakTop)

F1 F 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

Bapuant 10.

Tema «MHOKeCTBEHHAsI perpeccusb».

l'on Texuaonorus (paxTop)
F1 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

3apanue. [lo 30 cCenbCKOXO3SUCTBEHHBIM MPEANPUATHSAM HMMEIOTCS JaHHbIE O CPEIHUX
KOJIMYECTBE BHECEHHBIX YHOOpCHHA U
HACBIIIICHHOCTH CEBOOOOPOTA 36PHOBBIMH, a TAK)KE O 3HAYCHHAX KOI(PPHUIIMEHTOB MapHON KOPPEIAITUN
MEX/Ty STUMHU Npu3HaKaMu (Tadi. 3 u 4).

SHAUYCHHUAX MW Bapualuu ypO)I(aI;’IHOCTPI

3CPHOBBIX,

Tabnuua 3

ypO)KﬂfIHOCTL 3CPHOBBIX, KOJIMYCCTBO BHCCCHHBIX y,[[O6pCHPIfI U IIPOAOJIKUTCIIBHOCTD
BCTCTAIIMOHHOI'O IICpHUOIa

o HaceimeHHocTs
YpoxaliHOCTh 3€pPHOBBIX, BueceHno oprannueckux
ITpenmo- w/ra yIoGpeHYH, ryra CCBOO60pOT;1 3€pPHOBBIMHU,
clIeIHsA Yo
udpa Cpenuee Cpennee Cpennee
HOMEpa Cpennee kBaapatuye- | Cpennee KBaJpaTuye- Cpennee KBaJparuye-
3aueTHol | 3HAYEHHE | CKOE OTKJIO- | 3HAYEHUE | CKOE OTKJIO- 3HAYCHHUE CKOE
KHIDKKH HEHUE HEHHUE OTKJIOHCHHE
;l Gy X_l le X_Z ze
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
Tabnuma 4
Jlunelinpie K03 OUITMEHTHI TAPHOW KOPPEISINU
[Mocnemuss mudpa HOMepa r r
3a4€THOM KHUKKH %1 y*2 X1X2
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. [TocTpouth ypaBHEHHME MHOKECTBEHHOM JIMHEHMHOM  pErpeccHM  3aBUCHMOCTH
YPOKaHOCTH 3E€pHOBBIX OT KOJMYECTBA BHECEHHBIX YIOOPEHWH W HACBIIIEHHOCTH CEBOOOOpOTa
3€pHOBBIMHU.

2. OnpenenuTh TUHEHHBIN KOADOUIIMEHT MHO)KECTBEHHON KOPPEIISIIHHN.

3. Paccunrare 06mmii F-xputepuii @umepa npu yposHe 3nauumoctu o = 0,05.

Tema «Ilaker Ms Excel «KAHaJIN3 JaHHLIX»».
Bapmanr 1.

ITo 19 npeanpusTHsIM ONTOBON TOPTOBJIM HM3y4aeTCs 3aBUCUMOCTh 00beMa peanu3anuu (y) OT
pa3Mepa TOProBO# IUIOMIAIHN (X1) ¥ TOBAPHBIX 3amacoB (X2). BbUIM MOJyYEHBI CICAYIONINEC BAPHAHTHI
YPaBHEHUU PETPECCHH:

1 Y=25+15x, r®=0,90;

o Y=42+27x, r?=084;
3. ¥=30+10x, +8%,, R*=092; (55 (40)
— 2 2 = :
4 ¥ =21+14% +20x, +0.6x;,  R* =095 54 120)(02)

B ckoOkax ykazaHbl 3Ha4eHHsI CTaHJAPTHBIX OIIUOOK ISt KOA((OUIIMEHTOB pEerpeccu.
3aoanue: ¢ ucnonszoBanueM cpenacts [lakera Ms Excel «Ananuz maHHBIX»:

1. IIpoananu3upyiiTe TECHOTY CBSA3M pe3ynbTaTa ¢ KaX/IbIM U3 (PaKTOPOB.

2. Beibepute HaniTy4lee ypaBHEHHE PErPECCHH, 000CHYHTE MPUHSITOE pEIIeHHE.

Bapmuanr 2.

ITo 25 teppuTopHsM CTpaHbl M3y4aeTcsl BIUSHHE KIMMAaTUYECKUX YCIOBHMH Ha ypOXKailHOCTb
3epHOBBIX y (1/ra). /{11 3TOr0 OBLIIM OTOOpPaHBI 1BE OOBICHSIOUINE ITEPEMEHHBIE:
X1 — KOJINYECTBO OCAJKOB B IIEPHUO/1 BEreTalllu (MM);
x2 — cpeassist Temneparypa Bozayxa (0 C).
Marpuia napHseix K03()OUIMEHTOB KOPPENISIUU 3TUX OKa3aTeJIeld UMeeT CIeIyIOUi BII:
y | X1 | X2




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

3aoanue: ¢ ucnonszoBanueM cpenacts Ilakera Ms Excel « AHanmu3 maHHBIX»

1. Onpenenure yacTHble KOI(D(PULIMEHTH KOPpENALMU pe3ysibTaTa C KaXAbIM U3 (DaKTOPOB.
[IpokOMMEHTUpPYHTE pa3INuue TIOJYYEHHBIX MapHBIX M YaCTHBIX KO3()(UIIMEHTOB KOPPEISALUU
pe3yJIbTaToOB

2. Uccnenosarenb, aHAIM3UPYIOLUUN JaHHYIO 3aBUCHMOCTb, HaMEPEH OINPEIEIUTh Ha OCHOBE
MIPUBEACHHOM BBILIE MaTPHUIIbl, KAKOE YPABHEHHUE PETPECCUU JIYUILIE€ CTPOUTH:

A) mapHyI0 JUHEWHYIO PETPECCUIO y Ha X1;

b) mapuyro nuHEHYIO perpeccuio y Ha X,

B) MHOXeCTBEHHYIO JTUHEHHYIO PETPECCHIO.

Kak Obl BBl OTBETHJI Ha 3TH BOIIPOCHI?

3. TlocTpoiiTe ypaBHEHHE PETPECCUU B CTaHIAPTU30BAHHOM MACIITA0€ U CIIETaiTe BHIBOIBI.

Bapuanr 3.
ITo 30 HaGmroaeHUSIM MaTpHIA TAPHBIX KOADGUIIMEHTOB KOPPEISIIIMU 0Ka3aJach CIEAYIOIICH:
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 cpeAcTB [lakera Ms Excel «AHanu3 maHHBIX»:

1. ITocTpoiiTe ypaBHEHHE PErPECCUU B CTAHJAPTU30BAHHOM BHUE U CACIIANTE BBHIBO/IBI.

2. Onpenenute MokazaTesib MHOKECTBEHHON KOPPEIISIIIUH.

3. Ouenute 1eecooOpa3HOCTh BKIIOUEHHUS MEPEMEHHOW X1 B MOJIEIb IOCJIE BBEACHHS B HEe
MePEMEHHBIX X2 U X3.

Bapuanr 4.

[To 30 mpemnpusATHsIM OTpaciv OBUIM TIOJYYEHBI CICIYIONIHE Pe3yJbTaThl PErPECCHOHHOTO
aHaM3a 3aBUCHUMOCTH OOBbEMa BBIMYCKa MPOMYKIUH y (MIH. py0.) OT YHCICHHOCTH 3aHSTHIX Ha
NPEANPUITHH X1 (Y€JI.) B CPETHETOIOBOM CTOMMOCTH OCHOBHBIX (POHAOB X2 (MJIH. PYO.):

Koaddurnuent nerepmunanum 2M77?

MHOXeCTBeHHBIN KOADOUIIMEHT KOPPEISAIUN 0,85

YpaBHEHUE perpeccuu y =777+ 0,48x1 + 20x>
CrangapTHbie OIMOKU MapaMeTPOB 2 0,06 ?7?7?
T-kputepuii 1 mapaMeTpoB 15 777 4

3aoanue: ¢ ucnonb3oBanueM cpeicts [lakera Ms Excel « AHanu3 gaHHBIX»:

1. BoccTtaHOBHTE IPOIYIIEHHBIE XapAaKTEPUCTUKH.

2. C BeposiTHOCTBIO 0,95 mocTpoiiTe JOBEpUTEIbHBIE MHTEPBAIIBI I KO (PPHUIIMEHTOB PETPECCHH.
3. I[Ipoananu3upyite pe3yapTaThl pETPECCUOHHOTO aHAIM3A.

Bapuanr S.

3aBHCHMOCTh TOTPEOJICHUS DJIEKTPOdHEpruu Yy (Thic. KBTX4) oT 00BeMOB NpOU3BOJICTBA
OPOAYKIMH A — X1 (THIC. €11.) M IpoAYKIMH b — x2 (ThIC. €]1.) XapakTepu3yeTcs CIeIyIoIM 00pa3oM:

t, =0,79t, + 0,56t

ypaBHeHI/Ie perpecCuu B CTaHAAPTU30BAHHOM BU/JIC




KoadduimenT nerepmuHanmim 0,95
Koaddunment Bapuanuu y 27%
KoaddunmenT Bapuanuu x1 45%
Koaddunment Bapuanuu x; 40%

3aoanue: ¢ ucnonszoBanueM cpenacts Ilakera Ms Excel « AHanmu3 maHHBIX»:

1. Cnenaiite BBIBOJIBI O CHJIC BIUSHUS ()aKTOPOB HA PE3YIIbTAT.

2. YuurteiBas 3Ha4eHHS KOA(P(QUIIMESHTOB BapHAIlMH PACCMATPUBAEMBIX NMPU3HAKOB, ONPEICITUTE
9acTHBIE KOA(PPHUIIMCHTHI 3JTaCTHYHOCTH, C/ICTANTE IT0 HUM BBIBOJIBI.

3. OreHnuTe 3HAYMMOCTh YPAaBHEHHUS PErPECCHU, YUYUTHIBAs, YTO OHO MOCTpoeHo 1o 30
HaOJIOICHUSIM.

Bapuanr 6.
Nwmeercst undopmariust no 25 HaOIIOAEHUAM TaOIUIIbI, TPUBEICHHON HIDKE
Tabnuia
Cpennee
[Ipu3nax SHAYCHIE Koaddunuent Bapuanuu, % YpaBHEHHE perpeccuu

y 35 20 y=20+x1—2,0X%

X1 16 30 y=9+11x

X2 8 10 F=4-41x
3aoanue: ¢ ucnonp3oBanueM cpeacTB [lakera Ms Excel «Ananu3 qaHHBIXY:

r.. =—035
1. OtieHuTE 3HAYUMOCTD KaXKI0TO YPaBHEHUS PETPECCHH, €CIIH U3BECTHO, 9TO X2 T

2. OueHuTe 3HAYUMOCTH KOI(DPHUIIMEHTOB PErpeccuy YpaBHEHUS C JBYMS OOBSICHSIIOMIMMH
MePEMEHHBIMHU.

3. Onpenenute nMoKa3zareyau YaCTHOU KOPPEIALINH.

4. Haiigute yacTHbIC KOO PUITUESHTHI DJIACTUYHOCTH.

Bapmuanr 7.

[To coBokynHOocTH 30 npeAnpuUsATH KOHIIEPHA U3y4aeTCsl 3aBUCUMOCTh IPUOBLIH p (ThIC. PYO0.) OT
BBIPAOOTKHU MPOIYKIMU HAa OJJHOTO pabOTHUKA X1 (€11.) U MHAEKca IieH Ha npoaykuuio x2 (%). JlanHsie
MIPUBEJICHBI B TA0JIHUIIE

Tabmuma
ou3HaK Cpenuee CpenHee KBapaTH4ECKOE [TapHbIit KO3 duIeHT
P 3HAYCHHE OTKJIOHCHHUE KOPPEJISIIT
y 250 38 r, =068
X1 47 12 ryx2 = 0’63
X2 112 21 oy, = 0,42

3aoanue: ¢ ucnonb3zoBanueM cpeAcTB [lakera Ms Excel «AHanu3 qaHHBIX:

1. IlocTpoiiTe NMHEHHBIE ypaBHEHUS MAPHON PErpeccui, OIEHUTE UX 3HAYUMOCTh C TOMOIIbI0 F-
kputepust Oumiepa.

2. Haiigute ypaBHEHHME MHOYKECTBEHHOW PpErpeccMd B CTaHAAPTU30BAaHHOM M HATYpabHOM
Macuiraoe.

3. PaccuuraiiTe MHOXKECTBEHHBIH KOIPQPHUIIMEHT KOPPENSIHK, OOIIMI W YacTHBIE KPUTEPUU
duiiepa u cieIanTe BEIBOIBL.

Bapuanr 8.



W3yuaercs 3aBUCUMOCTh MO 25 TPEANpUSATHIM KOHLIEpHA MOTpeOJIeHUs MarepuaioB y (T) OT
SHEPrOBOOPYKEHHOCTH Tpyaa x1 (KBTX4 Ha ogHOTO padoyero) u oObeMa MPOU3BEACHHON PO YKIIMH
x> (TBIC. e1.). JlaHHbBIE TPUBEICHBI B TAOIHIIC.

Tabmuna
oysHAK Cpennee CpenHee KBaJpaTuyeckoe [Mapusr1if ko3 PunreHT
P 3HAa4YCHUC OTKJIOHCHHUC KOppesLNU
y 12,0 2,0 M, = 0,52
X1 4,3 0,5 r, =084
X2 10,0 1,8 lioi = 0,43

3aoanue: ¢ ucnionb3zoBanueM cpeacTB [lakera Ms Excel «AHanu3 qaHHBIXY:

1. IlocTpoiiTe ypaBHEHHE MHOKECTBEHHOM PErpecCHM M IMOSICHUTE YKOHOMMYECKUH CMBICI €ro
IapamMeTpoB.

2. Onpenenute yacTHbIe KOIPPUIIMEHTH! 31aCTUYHOCTU U CTaHJAPTU30BaHHbIE KOA(D(UIINEHTHI
perpeccuu.

3. Haiigute yacTHbIE 1 MHOXKECTBEHHBIN KO3(h(DUIIMEHTHI KOPPEALUH.

4. OueHuTe 3HaYMMOCTh YPaBHEHHSI PErpeccuu ¢ momolsio F-kputepus Ouiiepa.

Bapmuanr 9.

ITo 50 cembsaM u3ydanmoch moTpediaeHue Msca — y (KT Ha JyIIy HaceJleHus) OoT Aoxonaa — X1 (pyo.
Ha OJIHOTO 4JIEeHa CEMbH) U OT MOTpeOIeHUs PhIObI X2 (KT Ha ylly HaceleHus). Pe3ynbrarel okazanuch
CIIETYIOIIUMU:

YpaBHEHHE perpeccuu y=-180+ 0,2:x1— 0,4-X>
CraHnapTHbIC OITMOKHY MapaMeTPOB 20 0,01 0,25
MHoxecTBeHHBIN KOADOUIIMEHT KOPPETSITUT 0,85

3aoanue: ¢ ucnonp3oBanueM cpeacTB [lakera Ms Excel «AHanu3 maHHBIXY:

1. Ucnionb3ys T-kputepuii CThIOJIEHTA, OIICHUTE 3HAYUMOCTD ITApaMETPOB YPaBHEHUS.

2. Paccuwnraiite F-kpurepuit @uriepa.

3. Ouenute no yactTHeIM F-kputepusim Ouiiepa 1enecooopa3HOCTb BKIIOUYEHUS B MOJIENb:
A) dakropa x1 nmocie gakropa x2;

b) dakropa x> mocne dakropa xi.

3anaua 10

ITo 40 mpeanpuATHIM OJ0W OTPACIIH UCCIIEA0BAIACh 3aBUCUMOCTh MTPOU3BOAUTEIIBHOCTH TPy1a —
Yy OT YpOBHS KBanu(uKalud pabodYnX — X1 U SHEProOBOOPY)KEHHOCTH UX TpyAa — X2. Pe3ynbrarhl
OKa3aJIMCh CICAYIONIIMMHU:

YpaBHEHHE perpeccuu y=a+ 10x1+ 2%
CrangapTHbie OIMOKU MMapaMeTPOB 0527
T-kpuTepuii 1 mapaMeTpoB 3?75
MHOXeCTBEHHBIN KOADOUIIMEHT KOPPEIAIUN 0,85

3aoanue: ¢ ucnonb3oBanueM cpencts [lakera Ms Excel « AHanu3 gaHHBIX»:

1. Onpenenute napaMeTp a U 3al0JIHUTE TPOMYLIEHHbIE 3HAUCHHS.

2. OueHuTe 3HAYUMOCTh YpPAaBHEHHUS B LEJIOM, MHCIOIb3ysd 3HAYCHHs MHOXECTBEHHOTO
KO3 pUILIHEeHTa KOPPEIIALUH.

3. Kakoii u3 hakTopoB oka3bIBaeT 060Jiee CUIbHOE BO3/ICHCTBHE HA PE3yNIbTaT?

IIpouenypa oneHuBaHMA KOHTPOJIbHBIX padoT



Jlis KK 10¥ KOHTPOJIBHON paboThl pa3paboTaHbl KAPTOUKH TI0 BApUAHTAM, C IEIIbI0 HCKIIFOUUTh
BO3MOJKHOCTh CIIMCHIBaHUSI M BO3MOXKHOCTH OOBEKTHBHO OIEHHTH paboTy oOywatomerocs. Ilpu
OILIGHKE YPOBHS BBITIOJHEHUS KOHTPOJBHOM pabOThI, B COOTBETCTBHU C TMOCTABJICHHBIMHU ILIETSAMH U
3aJauaMu JUIs JJAHHOTO BHJIA YU€OHOM JEATEIIbHOCTH YCTaHOBIICHBI CIIEAYIONINE KPUTEPHH:

*  YMEHHE CaMOCTOSITEJILHO OCMBICIISITH MPOOJIEMY Ha OCHOBE CYILIECTBYIOIIMX METOIUK;

*  YMEHHE JIOTUYHO U TPaMOTHO M3J1araTb COOCTBEHHbIE YMO3AKIOUEHUS U BHIBOJIBI;

*  YMEHHE aHAJU3UPOBaTh U 0000LIATH MaTEpHAIL.

Kpurepuu onenku

1o pe3ynbraTraM BbINOIHEHHS] KOHTPOJIbHBIX paOd0OT 00yJaroIeMycsl BHICTABIISIFOTCS OLIEHKA!

«omauyHno», ecnu paboTa BBHINOJHEHA IMOJHOCTBbIO; B JIOTMYECKUX pACCYXKACHUAX U
000CHOBAaHMU PEIICHUS HET MpoOeIoB M OIMIMOOK, B PEIICHWU HET MAaTeMaTHYEeCKUX OIIMOOK
(BO3MO’KHA OJIHAa HETOYHOCTh, OMHCKA, KOTOPask HE SIBJISETCS CIIECTBUEM HE3HAHMS WJIM HEIOHUMaHUS
y4eOHOTr0 MaTepuana).

«xopowtoy, eciu paboTa BBIIOJHEHA I[OJHOCTbIO, HO OOOCHOBaHHUS IIaroB pELIEHUs
HEJ0CTAaTOYHBI (€clii yMEHHE OOOCHOBBIBaTb PAaCCYKJEHHUS HE SIBJISJIOCH CIEUAIBHBIM OOBEKTOM
MIPOBEPKH); JOMYIIEHbl OJHA OMMOKAa WIM €CThb JBa — TPU HEA0YETa B BBIKJIAJKAX, PUCYHKaX,
yepTexax Win rpadukax (eciau 3T BUIbl paboT HE SBISIIUCH CIIEHUATbHBIM 00BEKTOM ITPOBEPKH).

«y0o0e1emeopumenbHo», €ClIu JOMNyleHo Ooyiee OMHOW omMOKM wium Oojee ABYX — Tpex
HEJOYETOB B BBIKJIAJKAX, uepTekax WM rpadukax, HO ydamwuiics oOmagaer oO0s3aTeIbHBIMU
YMEHUSAMHM TI0 ITPOBEPSIEMON TEME.

«HEY006/1eMmEOPUMENbHO», €CIHU JIOMYIIEHbl CYIIECTBEHHbIE OIIMOKHM, IOKa3aBIIUE, YTO
yJamuiicst He o0maiaet 00s3aTeIbHBIMU YMEHHSMU 110 IAaHHOW TeMe B TTOJTHOU Mepe.

BOIIpOCbI K co0eceq0BaHHUIO 110 TeMaM, BLIHOCUMBIM HaA CAMOCTOATEC/IbHOC U3YUCHHE

Pa3znesn 1 AnroputMbl 4 CTPYKTYPbI JAHHBIX.

1. ba3oBbie anroput™Mbl 00pabOTKH JTaHHBIX.

2. HeiiponHsie ceTu.

3. lepeBbs perieHui.

Pa3znen 2 Ognodaxkropuasi perpeccCHOHHAsSE MO€eb.

1. Ananuz ogHOMN M IBYX HOPMAaJIbHBIX BBIOOPOK.

2. MeTto/pl IPOBEPKU HOPMATbHOCTH.

3. OnHo(haKkTOpHBIN aHAIN3.

4. HemapameTpuieckre KpUTEpUH MPOBEPKH OJHOPOJIHOCTH.

5. OuenuBanue 3¢ppexToB 00pabOTKH (HEmapaMeTPUIECKUN TOIXO).

Pa3znen 3 MuoskecTBeHHast perpeccus.

1. IByxdakropHsblii ananu3. CBs3b 3a7a4 ABYX(PAKTOPHOTO U OJHO(PAKTOPHOTO aHATIH3A.

2. Tabnuna AByX(akTOpHOTO aHAIU3A.

3. AByxdaKTOpHBIN AUCTIEPCUOHHBINA aHANHN3.

Pasznen 4 Ilaker Ms Excel «AHaIM3 JaHHBIX.

1. BeisBiI€HHE KOPPEISIIIMOHHBIX 3aBUCUMOCTEH.

2. TlocTpoenne u BU3yalu3alus TPEHAOB U PETPECCHOHHBIX 3aBUCHMOCTEH MEXy Habopamu
JTAHHBIX.

IIpoueaypa onennBanus codece10BAHNS

CobecenoBanue MpoOBOIUTCS B (POpME MHIMBUIYAIBHOTO OMpoca AJs OMpeAeNieHUs ypOBHS
OCBOCHHOCTH OOYYaIOIIMMHUCA TEM, BBIHOCHMBIX Ha CaMOCTOSITENIbHOE u3ydeHHe. Kak mpaBuio,
cobeceoBaHMe TMPOXOAUT HA  KOHCydabTamuu. [IpemonaBaTens  3apaHee  MpeayNnpexaaeT
oOydaromierocss 0 cpokax MPOBEACHUS coOeceqoBaHUS, TPeOOBAHMSIX K IMOATOTOBKE MaTEpHAIIOB,
3HAKOMHUT C BOTIPOCAMH K COOECEIOBaHUIO.



OTBeT Ha BONPOC CUMUTACTCS MNPABWIBHBIM, €CJIM IO CBOEMY COJCPNKAHUIO TOJHOCTHIO
COOTBETCTBYET 3aJlaHHOMY BOIIPOCY, COJCPKHUT BCE HEOOXOIUMBIC TeopeThuueckue (akTel u
000CHOBaHHBIC BBIBOJIBI, 4 €r0 U3JI0KEHUE MATEMAaTHICCKH TPAMOTHBI.

Kpurtepuu onenku

Ilo pesynpTaTam cobeceOoBaHUS CTYJIEHTY BBICTABISETCS «3aYTEHO», €CJIU OH IPABHIIBHO,
[IOJIHO M AapryMEHTHPOBAaHO, OTBEYAE€T Ha BOIPOCHI, JEMOHCTPUPYET 3HAHME BOIpoca U
CaMOCTOSITENIBHOCTb MbILIUIEHUS, WK «He 3auTeHo», ecinu OH He KOHKPETHO, ¢1a00 apryMEeHTUPOBAHO
U He YOeOWTeIbHO, OTBEYAeT Ha BOIPOCHI, JIMOO HE OTBEYACT COBCEM, JIEMOHCTPHpYET HE3HAHHE
BOIIpOCa.
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