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IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO mno HampaBneHuto moarotoBku 35.03.06 ArpowH)XeHEpHsi, YTBEPIKICHHBIN
MunucrepctBoM oOpa3oBanus u Hayku PO «23» aBrycra 2017 r. Ilpukas Ne 813

2) VueOHBIi IIaH  OCHOBHOM  0OOpa3oBaTENbHOM  IPOrpaMMbl  DIEKTPOOOOPYHOBAHHME M
3NIEKTPOTEXHOJOTHH TMPEANPUITHA W TPOU3BOJACTB, 0100peHBl YueHbiM coBeToM DPI'BOY BO T'AY
Cesepnoro 3aypaiss 0T «31» mas 2024 r. [Iporokoa Ne 14

Pabouast mporpamma y4eOHOH IUCHMIUIMHBI OJOOpEHa Ha 3acelaHuM Kadeapsl MaTEMAaTHKH U
uHpopmatuku ot «31» mas 2024 r. ITpotokon Ne 10

N

W.o. 3aBenyromiero kadeapoit H.H. ManbuykoBa

Paboyas nmporpamma yueOHOM JUCIUIUIMHBI 0JI00pEeHa METONYECKON KOMUCCUEH MHCTUTYTA OT

«31» mas 2024 r. [IpoToxomn Ne 8
% C.M. Karoruna

[Ipencenarens METOAMYECKONH KOMUCCUM HHCTUTYTA

Pa3paboTumnku:

Bunorpamosa M.B. crapmmii npemnoaBarens kadeapsl MaTeMaTUKd ¥ HHPOPMATHKH

H.H. Yctusos

JIMpeKTop MHCTUTYTA: _ il



1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo WNunukaTtop
Pesynbratel [Iepedyens muIaHUPYEMBIX PE3yIBTATOB
Komne- JIOCTHKECHUS
OCBOCHMS 00y4eHHUs MO TUCIUIIINHE
menyuu KOMIIETEHIINHI
3HAMb:
- anaropuT™Mbl cOopa, o00paboTKu U
aHaJ M3a JIAHHBIX, HEOOXOIMMBIX IS
Cnocoben WT-3yics pelIeHNs IOCTABJICHHBIX 33/1a4;
OCYILIECTBIATH i .
Yl . | OcymectBnser anamus u | YHEMo-:
IIONCK, KPHUTHICCKHUU oleHKy uHpopmauuy, ¢ | HCHOIb30BaTh UL pemenns
aHaIu3 U  CHUHTE3 ’
HUCIIOJBb30BaAHUEM HpO(beCCI/IOHaHBHBIX 3aaa4
YK-1 | undopmanum,
OMMOHSTE pa3INYHBIX WHTETPUPOBAHHBIC MH(POPMAITMOHHBIE
p . UH()OPMALIMOHHBIX CHUCTEMBI;
CHCTEMHBIH  TOAXOAL | | /= s 5
s peleHus pecyp st p 811a0ems.
TOCTABIICHHBIX 3aay | 0o ABICHHBIX 3a/at - HaBbIKaMH HCIIOJI30BAHUS
MOJTYYEHHBIX TEOPETUYECKUX u
MPaKTUYECKHUX 3HaHUI B

pohecCHOHATILHOM e TENIbHOCTH.

2. MecTO AUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlaHHast TUCIUIUTMHA OTHOCUTCS K 4acTH, (POPMUPYEMOI ydacTHHKaMH 00pa30BaTEeIbHBIX

OTHOILIEHUH.

JIist u3y4eHus AUCIMIUTMHBI HEOOXOUMBI 3HAHUSI B 00JIACTH MAaTeMAaTHKH, HHPOPMATUKU
U IIUPPOBBIX TEXHOIOTHH, U(GPOBBIX TEXHOJIOTHI B MPOPECCHOHATBHON A€ITeIbHOCTH.
Juctumimaa AIropuT™Mbl 00paOOTKH U aHAIHM3a JaHHBIX SBISETCS MPEIIICCTBYIOMICH st

IMPaKTUKH Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKaH pa60Ta.

JuctumuimHa u3ydaercs Ha 4 Kypcee B 8§ ceMecTpe 1Mo 04HO# Gopme 00ydeHus 1 Ha 5 Kypce

B 10 cemectpe 1o 3a04H0il popme 0OydeHus.

3. O0beM AUCHHUILINHBI U BUbI y4eOHOH padoThl

OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI cocTaBisieT 108 vaca (3 3aueTHbIE €IUHULIBI).

Bun yae6HO# paboTh dopma o0yueHHs
OuHas 3aoyHast
AyIuTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JlexiimoHHoOrO THNA 24 6
CeMHHapCKOro THma 24 6
CamocrosiTejbHasi padoTa (Bcero) 60 96
B mom uucne: -
[TpopaboTka MaTepuana JeKIHi, TOArOTOBKA K 30 72
3aHSATUSIM
CaMOoCTOATEIBHOE NU3YUYEHUE TEM 6
KoHTponbHbIe paboThI 24 24
Buj npoMexxyTO4HOH aTrTecTanuu: 3ayer 3ayer
O01mas Tpy10eMKOCTh:
Yacos 108 108
3aYeTHBIX €IUHMUI] 3 3




4. Coepsxkanue QU CHUNTHHBI
4.1. Conep:xanue pa3iesioB TUCHUUIIMHBI

Ne | HaumenoBaHue paszena
T1/T1 TACITATITNHEI Copeprkanne pasfena
1. | AIropuTM™msl 1 AJNTOpPUTMBI: TIOCTpOEHUE W aHanu3. PecypcHas 3PeKTUBHOCTH
CTPYKTYpPBI JaHHBIX QIropuT™MOB. MeToAbl OLEHKU pecypcHO 3PPEeKTUBHOCTH
aIropuTMOB. MaremMaTM4eCcKui ammapaTr aHalau3a ajiroOpUuTMOB.
CtpykTypbl JaHHBIX. MeToapl aHanu3a W OOpaOOTKU JaHHBIX.
[TepBuunas 06paboTKa TaHHBIX.
2. | Onnodakropuas OJIEMEHThl KOPPEJSIIUOHHOTO aHajau3a. YpaBHEHUE MapHOH
PErpeCcCUOHHAsA MOAEIb | TUHEHHOM perpeccuu. Meton HauMeHbinux kBajaparoB (MHK)
JUISL HAaXOXKJIEHMsI IapaMeTpoB ypaBHEHUs perpeccuu. CBdA3b
MEXIy PEe3YJIbTATUBHBIM MPU3HAKOM M MPHU3HAKOM — (DaKTOPOM.
[TokazaTenu kauecTBa ypaBHEHHUs perpeccuu. IIpoBepka runores
0 3HAYUMOCTH [AapaMeTpoB  ypaBHEHHUs, Kod(hduimenrta
KOppeJIIMM W ypaBHEHUs perpeccud B uenoM. HenuHeitHas
perpeccus, ee BuAbl. Koppemsiuus sl HEIMHEMHOM pEerpeccuu.
ITokazaTenu kayecTBa HEJTMHEHHOM pEerpeccum.
3. | MHoxecTBeHHas Mopens MHOXKeCTBeHHOHN perpeccud. Tpamnnuonasii MHK muis
perpeccus MHOKECTBEHHOM perpeccuu. [lokazaTenu TecHOTHI cBsi3U (hakTOpa
C pe3yibraroM: KOd(DPUIMEHTHI YaCTHOW  JJIACTUYHOCTH,
cTaHAapTU3UpoBaHHbIe  Kod(pdunmeHTsl  (P—koddPurueHTsr).
YactHas koppemsauus. OneHka 3HAYUMOCTH MHOXECTBEHHOTO
ypaBHEHUS PErpeccu, ero PakTopoB M YaCTHBIX KOA(D(UIIUEHTOB
Koppessii. QUKTUBHBIE IEPEMEHHBIC.
4, [Taker Ms Excel Ucnonp3oBanne makera Ms Excel «AHaiIM3 maHHBIX» 1A
«AHaNU3 JaHHBIX)» HaXO0>JICHUS: OCHOBHBIX YHCJIOBBIX XapaKTEPUCTHK HCCIIETyEMBbIX
MIPU3HAKOB; YpaBHEHUU perpeccuu, 3aBUCUMOCTH
pe3yJIbTaTUBHOIO MpU3HAKA OT OJHOTO WM OOJBIIEr0 YHCiIa
(hakToOpoB; MoKazaTelnell TECHOTHI CBS3M; IOKa3aTelel KadyecTBa
YpaBHEHUS PETPECCHUHU.
4.2. Pa3znenbl TUCHUTLITAHBI H BUIbI 3aHATHH
Ounas ¢gopma 00yueHus
Ne HanmenoBanue pasziena quCHUIIINHBI Jlexu. CemuHap. CP Bcero,
/1 TUIIA TUIIA 4acoB
1 2 3 4 S) 6
1. AJITOPUTMBI M CTPYKTYPBI JJAHHBIX 4 - 10 14
2. OnHodakTOpHAst perpecCHOHHAs MOJIEIh 8 8 18 34
3. MHOX€eCTBEHHAs PErPECCHs 6 8 18 32
4. [Taket Ms Excel «AHanu3 naHHBIX» 6 8 14 28
Hroro: 24 24 60 108
3aounas popma oOyueHust
No HanmenoBanue pasnena quCIUIUTMHBL Jleki. CemuHap. CP Bcero,
n/m THUIIA THUIIA 4acoB
1 2 3 4 5) 6
1. AJITOPUTMBI ¥ CTPYKTYPBI JJAHHBIX 1 - 18 19
2. OpHoakTopHAs perpecCHOHHAs MOJICITh 2 2 28 32
3. MHOXECTBEHHAs PErPECCHs 2 2 28 32
4, ITaxer Ms Excel «AHanu3 qaHHbx)» 1 2 22 25
Hroro: 6 6 96 108




4.3. 3aHATHS CEMUHAPCKOI0 THMA

No Ne paszena TpynoeMkocThb
/1 A —— Tema (dac)
Ounas 3aoyHas
1 2 3 4 5
1. 2 Meron nHammenbmux kBagpatoB (MHK) s 4 1
HAXOXJICHUS MTapaMEeTPOB YPABHEHHSI PETPECCHH.
2. 2 [IpoBepka THMOTE3 O 3HAYMMOCTH IapaMETPOB 2 -

ypaBHeHHs, KOd((UIMEHTa KOppelsiuuud U
YPaBHEHHsI PETPECCUU B IIEJIOM.

3. 2 Henuneiinas perpeccus, ee Buasl. Koppensauus 2 1
JUISl HEJIMHEMHOM perpeccum.

4, 3 Tpaguuuonusiik MHK 118 MHOXECTBEHHOM 4 1
perpeccun. [Tokazarenu TeCHOTHI CBsI3H (pakTopa C
pe3yIbTaTOM.

5. 3 OrneHka 3HAYNMOCTH MHO>KECTBESHHOTO 4 1

ypaBHEHHUS perpeccuu, ero (pakTopoB M YaCTHBIX
KOX(PHUIIMEHTOB KOPPEIISIIH.

6. 4 Ucnone3oBanne makera Ms Excel «Ananus 8 2
JTAHHBIXY.

Uroro: 24 6

4.4, TlpumepHasi TeMAaTHKA KYPCOBBIX POeKTOB (PadoT) ne npedycmompeno OI1OII.

5. Opranu3anusi caMOCTOATEIbLHONH PadoThI 00y4YaOIIUXCS M0 TUCIUNTUHE

5.1. Tunsl caMoCTOATEIBLHOI PA6OTHI M €€ KOHTPOJIb

Tun camocrosiTeJIbHON padoOThI dopma o0yueHus Texymuii KOHTPOJIb
OuHas 3aouHas
[TpopaboTka MaTepuana JeKInH, 30 72 CobecenoBanne, TECTHPOBAHUE
HOJTrOTOBKA K 3aHATHUSIM
CaMoCTOSATENbHOE U3YUYEHUE TEM 6 CobeceoBaHne, TECTUPOBAHHE
KoHTtposbHble paboThl 24 24 3anra KOHTPOJIbHON paboThI
Bcero yacos: 60 96

5.2 YuyeOHO-MeTOAMYeCKHE MATEePHAJIbI 1JISl CAMOCTOATEILHONH padoThI

1. Aunroputr™sl 00pabOTKH W aHaIW3a JAHHBIX [DIeKTpoHHBIN pecypc]: Meronudeckue
yKa3aHWs K BBHIMIOJIHEHUIO CaMOCTOSATENbHON paldOoThl Ui HANpaBJIEHUH IMOJITOTOBKH,
peanusyembix B ['AY CesepHoro 3aypanbs / ABTop-coct. M.B. Bunorpanosa. - Tromens: [AY
Cesepnoro 3aypanbs, 2023.
-12c.

2. Illnapesa, I'. B. Ananu3 naHHbIx: yueOHO-MeToudeckoe nocodue / I'. B. IlInapesa, XK.
I'. TlonomapeBa. - Cumdepornonb: YHUBEPCUTET SKOHOMHUKM M ympasienus, 2019. - 129 c. -
Tekct: anekrponnbsii // LludpoBoit obpazoBarensHbli pecypc IPR SMART: [caiit]. -
URL :https://www.iprbookshop.ru/89482.html- Pexxum moctyna: asist aBTOPU3UP. MOIB30BATEICH.

3. ®equn, ®. O. Ananu3 mannbix. Yacte 1. [loaroroBka MaHHBIX K aHamu3y: ydeOHOE
nocobue / @. O. ®enun, O. O. Genun. - MockBa: MOCKOBCKHI TOPOJICKON MeIarorndeckuii
yauBepcuret, 2012. - 204 c. - ISBN 2227-8397. - Tekct: »1meKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/26444.html-
Pexum noctyna: as aBTOpU3HP. MOIb30BATENEH.



https://www.iprbookshop.ru/89482.html
https://www.iprbookshop.ru/26444.html

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSAITEJILHOE U3y4YeHHUe

Pazgen 1 AnropurMsl 4 CTPYKTYPbI JaHHBIX. ba3oBbie anroputmbl 00pabOTKH TaHHBIX.
Heiipounsie cetu. JlepeBbs pelieHHil.

Paznen 2 OpnodakropHasi perpeccHoHHasi Moeab. AHAIU3 OJHOW M JABYX HOPMAaJbHBIX
BbIOOpOK. MeTo/1bI MPOBEPKU HOPMAIbHOCTH.

Paznen 3 MmuoxecrBennasi perpeccusi. JIByxdaxTtopubiii anamu3. CBs3p  3a1ad
JIBYX(aKTOPHOI'O M OHO(AKTOPHOT0 aHanu3a. Tabuuua 1ByX(pakTOpHOrO aHAIU3a.

Paznen 4 Ilaker Ms Excel «Ananu3 pgaHHbIX. BbIgBiIeHHE KOPpEISIIMOHHBIX
3apucuMocTeil. [loctpoenne u Bu3yanusanus TPEHIOB U PErPECCUOHHBIX 3aBUCUMOCTEN MEKIY
HabOpaMH JaHHBIX.

6. @oHI OIEHOYHBIX CPEACTB JJsi TPOBedeHHUs] TPOMEKYTOUHOIH AaTTecTAlUu
00y4YaKIIUXCS 10 TUCHHILINHE

6.1 IlepeueHb KOMIETEHIHUI W OIEHOYHbIE CPeJACTBA HHIAUKATOPA TOCTHIKEHUSI
KOMIIeTeHIIMH

Koo [Iepedyens muIaHUpyeMBbIX HanmenoBanue
WHaukaTop NOCTHKEHUS
Komne- pe3yabTaToOB 00y4EHUs 10 OLICHOYHOI'O
KOMIIETCHIINH
meHyuu JUCLUIIIINHE CpeJICTBa
3namy: Tect

- anroput™mbel cbopa, 00pabOTKH U
aHagM3a MaHHBIX, HEOOXOMUMEIX IS
PEIICHU TOCTABJICHHBIX 3a7a4,
N-3yk-1 Ymems.
OcymiecTBisieT  aHamM3 ¥ | . penonp3oBaTh IS peleHus
OUEHKY ~ HH(OPMAINMH,  C | oo heccHOHATBHBIX 3a1a4
YK-1 | ucnonb3oanueM pasivuHbIX

UHTETPUPOBAHHbBIE

HHPEOPMAaIMOHHBIX PECYPCOB
dop peeyp WH()OPMAIIMOHHBIE CUCTEMBI;

AJid pCHICHUA ITOCTAaBJICHHBIX B o .
saman 1a0ems:

- HaBBbIKaMH HCIIOJIb30BaHUS
MOJyYCHHBIX TEOPETHUYECKUX U
MPAKTUYECKUX 3HAHUU B
po(hecCHOHANEHOM e TEeNLHOCTH.

6.2. IlIkaJjabl oLleHUBAHUA
IIkaja onleHUBAHUS TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32 JaHUS PesyabTar
50 -100 3a4TeHo
Menee 50 He 3auteno

6.4. TunoBble KOHTPOJIbHbIE 32IaHUA HJIN WHbIE MATEPHAJIBI
YkazaHbl B IpUJIOKEHUH 1.

7. IlepeyeHb OCHOBHOIi M [ONMOJHHUTEJLHOI Y4eOHOIi JUTEepPaTypbl, HEOOXOAUMOI
AJIA OCBOCHMUSA JUCHUIIJIMHBI

a) OCHOBHas JuTeparypa




1. benuk, A. I'. AIropuT™MBl U CTPYKTYpbI JaHHBIX: yueOHOoe nocobue / A. I'. benuk, B.
H. Ipranenko. — Omck: OMCKHIA TOCYAapCTBEHHBIM TEXHUYECKU yHUBepcuteT, 2022. — 104
c. — ISBN 978-5-8149-3498-7. — Texkct: anektponnsii // LludpoBoit 00pazoBaTenbHbBIN pecypc
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/131186.html — Pesxxum mocryma:
s apropusup. [lons3oBareneit

2. ensix, A. H. CoBpemMeHHbIE METO/IbI MMPUKIIATHON HHPOPMATHUKH B 3aJa4aX aHAJIN3a
JTaHHBIX: ydeOHoe mocobue 1o Kypcy «MeToapl MHTEeIUICKTyalhbHOro aHanu3a qaHabix» / A. H.
Henbrx, A. A.llensix, 3. M. KortoB. - Pocros-na-/lony, Taranpor: M3narensctBo HOxkHOTO
denepanprOoro YyHUBepcutera, 2021. - 130 c. - ISBN 978-5-9275-3783-9. - TekcT: 3MeKTpOHHBIN
/T posoii 0o0pasoBaTebHBIN pecypc IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/117165.html-Pesxxum moctyna: 1uist aBTOPU3HUP. MOJIb30BATEIICH.

3.  Korukos, I1. E. Ananmu3 nannbeix: yaeoHo-metoaudeckoe nocodue / I1. E. Kotukos. -
Cankr-IlerepOypr: CIIOITIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - Tekcrt:
AJICKTPOHHBIN /! Jlanb: 3JICKTPOHHO-OMOIMOTEeYHAs cucTeMa. - URL:
https://e.lanbook.com/book/174498 - Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

0) TONOJIHUTENIbHAS JTUTEPATYPA

4. Illnapesa, I'. B. Ananu3 gansbix: yueOHO-MeToanueckoe nocodue / I'. B. [lInapesa, XK.
I'. IlonomapeBa. - Cumdeporons: YHUBEPCUTET SKOHOMHUKM | ympasienus, 2019. - 129 c. -
Tekct: snextpounsiii // Ludposoit obpazoBarenvubiii pecypc IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/89482.html - Pesxum moctyna: 1uist aBTOPU3UP. MOJIb30BATEIICH.

5. ®enun, ®@. O. Ananu3 gannbix. Yacts 2. MHcTpymMenTsl Data Mining: yueOHoe mocoOue
/ ®. O. ®egun, ®. ®. Penun. - MockBa: MOCKOBCKHH TOPOACKOH MEAarormyecKuii
yauBepeuteT, 2012. - 308 c.- ISBN 2227-8397. - TekcT: AJIEeKTPOHHBINH // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS: [caiit]. -URL: https://www.iprbookshop.ru/26445.html -
Pexum noctyna: as aBTOpU3HP. MOIb30BATENCH.

7. HUpiopuit M.K. Cratuctuyeckas o0paOoTKa 3KCHepUMEHTaNbHbIX naHHbIX / MK
L{p16puii / PocToB-Ha/lony, 2010. Tom 1

8. OkoHoMmeTpuka (6azoBeiii kypc) HUY «benl V» [Teker]: yue6Hoe mocobue / H.I1.
IlyruBuesa, T.B. 3aituesa, E.B. HecrepoBa u np. — benropoa: OOO «I'MK», 2013. — 203 c.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH ""UHTepHeT"

1. www.mathnet.ru — O01epoccuiicKiii MaTeMaTHIECKHUil MOPTaT

2. Www.twirpx.com — VYueOHo-MeTonuuecKas W TNpodecCHOHANbHAs JHTeparypa Juis
oOydarolmuxcsi M MpernojaBareneil TEXHUYECKHX, €CTECTBEHHOHAYYHBIX M T'yMaHUTapHBIX
CIIELIMATIbHOCTEN.

3. www.math-net.ru — Xypnuan «MaremMaTuueckoe MOICITUPOBAHUEY

4. www.exponenta.ru — O6pa3oBarenbHbIi MaTeMaTHYECKUN CalT

5. www.elementy.ru — Hay4Ho-TIonysisipHbIi CaiiT pocCUiicKoil QyHIaMEHTaIbHOM HAYKH.

7. Www.intuit.ru - Bumeoxkypcsl «Teopust BEpOITHOCTEH U MaTeMaTHYeCcKash CTaTUCTUKA,
«OCHOBBI TEOPUHU BEPOATHOCTEN», «OCHOBBI MAaTEMaTHUECKON CTATUCTUKIY,

8. YpaBHeHMe HeNMMHEHHOM perpeccuu [DIeKTpoHHBIN pecypc] / math.semestr.ru — Pexum
nocryna: https://math.semestr.ru/corel/noncorel.php, cBO60IHBIH.

9. DxoHOMeTpHYecKass MOJIeNIb KaK OCHOBA SKOHOMETPHUYECKOTO0 MOJEIMpOBaHUsS. THIIBI
JAHHBIX U BHJIbI IEPEMEHHBIX B AKOHOMETPHUECKUX HCCIIETOBAHUSIX KOHOMHUYECKHUX SIBICHUMN
[DneKTpOHHBII pecypc] / studopedia.ru — Pexum JIOCTYTIA:
https://studopedia.ru/2_34934 ekonometricheskaya-model-kakosnova-ekonometricheskogo-
modelirovaniya-tipi-dannih-i-vidi-peremennih-vekonometricheskih-issledovaniyah-
ekonomicheskih-yavleniy.html, cBoG0aHBIiA.

10. Perpeccus B Excel [DnexTpoHHbIi pecypc]: ypaBHeHue, npuMmepsl. JluHelHas
perpeccusi/ fb.ru — Pexum noctyma: http://fb.ru/article/322644/regressiyav-excel-uravnenie-
primeryi-lineynaya-regressiya, cBo00aHbIi



https://www.iprbookshop.ru/131186.html
https://www.iprbookshop.ru/117165.html
https://www.iprbookshop.ru/89482.html
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/
http://fb.ru/article/322644/regressiyav-excel-uravnenie-primeryi-lineynaya-regressiya
http://fb.ru/article/322644/regressiyav-excel-uravnenie-primeryi-lineynaya-regressiya

9. MeToauvecKue yKazaHUs AJIs1 00y4ar0IUXCS 110 OCBOCHUIO M CIUIITHHBI
AnropuTMbl 00pa0OTKM M aHaNIHW3a JAHHBIX [DJIEKTPOHHBIA pecypc|: Meroaudeckue
yKa3aHUs K TMPaKTHUYECKUM padoTam Jjisi HamNpaBICHUH MOATOTOBKH, peann3yeMbix B ['AY

Ceepnoro 3aypaibs / ABTop-coct. M.B. Bunorpanosa. — Tromenb: I'AY CeBepHoro 3aypaibs,
2022. - 60 c.

10. Ilepeyens HH(POPMALIHOHHBIX TEXHOJIOT Ui
JUis BBINOJIHEHUS KOHTPOJIBHON paboThl 00y4yarolMMCS PEKOMEHJO0BAaHO MCII0JIb30BaTh
Microsoft Office (asekTponnsie Tabnuiel Microsoft Excel), SUOC Moodle.

11. MaTepuajabHO-TeXHHYeCKOe o0ecnevyeHue AU CHMIIINHbI

Jlig npoBeneHus 3aHATHM JEKIUOHHOIO THUIIA UCIOJB3YIOTCS CIIEHUAIbHbIE TIOMEIICHUS -
y4eOHbIe ayAUTOPHH, YKOMILJICKTOBAaHHBIC CIICHUAIN3UPOBAHHOW MEOENIbI0 M TEXHUYECKHUMHU
CpeACcTBaMu 00Y4EHHs, CIyKaIUMHU [yl IPEICTaBICHHs yueOHOM nH(pOpMaLUH.

Jlng npoBeneHus MPaKTUYECKUX 3aHSATUH (3aHATUH CEMHMHApCKOro THUIIA), TPYHIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTAlMH UCIOJB3YETCS CIIELMAIBHOE MMOMEILEHUE, YKOMIUIEKTOBAHHOE
NepCOHALHBIMUA KOMITBIOTEpaMu ¢ ornepanuonHon cuctemoit Windows, makerom Microsoft
Office u mp.

Jns Tekymero KOHTPOJISI M IIPOMEKYTOYHOM aTTECTAl[MU HMCIOJIB3YIOTCS CIEIUaIbHBIC
IOMEIIEHUsT - y4yeOHbIe ayJUTOPUHU, YKOMIUIEKTOBAHHbIE CIEUATIU3UPOBAHHON MeOenblo, U
(MIM) KOMIIBIOTEPHBIE KJIACCHI, OCHAILEHHBbIE KOMIIBIOTEPHONH TEXHUKOW C BO3MOXHOCTBIO
HOJKJIIOYEHUs K ceTu MHTepHeT U oOecrieueHHeM JI0CTyINa B 3JIEKTPOHHYI MH(OpMaIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

JUis  BBINOJHEHUS CaMOCTOSITENIbHOW padoThl OO0ydarolyecs MOTYT I10JIb30BaThCs
yutanbHeiMu 3anamu O6ubmuorexku PI'BOY BO T'AY Cepepnoro 3aypainbs, B TOM YHCIE
OCHAIIEHHBIX KOMIIBIOTEPAMU C JIOKAJIBHON CETHIO U BBIXOJOM B HHTEPHET.

12. Oco0eHHOCTH OCBOEHHSI AUCHHUIUVIMHBI JISi WHBAJMAOB H JHI € OrPaHHYEeHHBIMH
BO3MOZKHOCTSIMH 3/10POBbA

OOyuenue oOyyarolmUXcss C OrPaHUYEHHBIMU  BO3MOXKHOCTSMM  370POBbSl  IIPU
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAaHHOM paboyeil mnporpamMMmel ¢
UCTIOIF30BAaHUEM  CHENHMAIbHBIX METOJOB OOYyYeHHS M JAUJAKTHUECKHX MAaTepHajoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH MCUXO(PHU3UUYECKOr0 Ppa3BUTUS, WHAWBUIYAIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBBS TAKUX 00ydaronuxcs (00y4daromerocs).
B mensax ocBoeHuss y4eOHOW mporpamMmbl JUCHUIUIMHBI HMHBAJIUJAAMU M JIMIAMUH C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0OPOBbS 00ECTIeYMBAETCSI:

* U1 WMHBAIWAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbsSI 10 3PEHUIO:
pa3MelneHne B JOCTYIHBIX ISl OOYYaIOIIMXCs, SBISIFOIINXCS CIIENBIMU WM CITa0OBHSAIINMU,
MecTax M B aJalTUPOBaHHON ¢opme crnpaBOYHOM HHGPOPMALMKM O PACHMCAHUM Y4eOHBIX
3aHATUH; TPUCYTCTBHE ACCHCTEHTa, OKa3bIBaloOIIero oOydaromeMmycss HEeoO0XOAUMYHo

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepHuaoB
(xpynHbI mpudT MM aynnodaiiibl), UCIOJIb30BAaHUE BepcHM caita A cnadoBuasmux O bC
IPR BOOKS u cniernansHoro MmoounsHoro npuioxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YaJbHOTO JOCTyma K HH(OpManuu, NpeIHa3HAYeHHOH [UIsi MOOWIBHBIX YCTPOMCTB,
pabotarommx Ha omeparonHoil cucteme Android m i0S, koTopas He TpeOyeT crenuaibHO
00y4eHHOTO accucTeHTa, T.K. Jogu ¢ OB3 mo 3peHnio paboOTalOT CO CBOWM YCTPONCTBOM
IPUBBIYHBIM CLIOCOOOM, UCTIONB3Ys CHEIHMAIbHBIE IITATHBIE IPOrPaMMBI JJIS1 HE3pSAUHUX JI0JEH, ¢
kotopeiMu IPR BOOKS WV-Reader nmeeT noiaHyo cOBMECTUMOCTH);

® I UHBAJIMAOB U JIUI[ C OTPaHUYCHHBIMU BO3MOXKHOCTAMU 340POBBA IO CIIYXY: HaIJIC)KaAIIUMU
3BYKOBBIMHU CPE€ACTBAMU BOCIIPOU3BCICHUC I/IH(i)OpMaHI/II/I;

° IJId MHBAJIMJAOB W JIML C OIpaHUYCHHBIMU BO3MOXKHOCTAMH 3A0POBbsA, MMCIOIMIUX HAPYHICHUSA
OIMOPHO-ABUTATCIILHOI'O almapara: BO3MOXHOCTb 6GCHpeHHTCTBeHHOFO AOCTYyIIa O6y‘laIOIJ_[I/IXC$I B



yueOHbIe TIOMEIIEHUSI, TyaJeTHhIE KOMHATHI W JIpYrHe TOMelleHus Kadeapsl, a Takke NpeObIBaHUE B
yYKa3aHHBIX MTOMETIEHHSIX.

OO0pazoBanue OOYYAIONMIUXCA C OrPAHUYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBSI MOXET OBITh
OpPraHW30BaHO KAaK COBMECTHO C JIPYTHMH OOYYalONUMHCS, TaK M B OTACIbHBIX TIpyINIax WIH B
OTJIENBHBIX OPTaHU3AIHAX.



IIpunoxenue 1
MuHHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
®I'bOY BO lN'ocynapcTBeHHBIN arpapHbiil yHuBepcuTeT CeBEpHOro 3aypabs
NHxeHEpHO-TEXHOIOTUYECKUN NHCTUTYT
Kadenpa marematuku u uHGOpMATUKU

®OH/J ONEHOYHbIX CPEACTB

10 y4eOHOU TUCIUILINHE
AJITOPUTMBI 00PA0OTKH U AHAJIM3A TAHHBIX

ISl HaripaBlieHus: noaAroToBku — 35.03.06 ArpounxeHepus
oOpa3oBarenbHas MporpaMma: OJIEKTPOOOOPYJOBAaHUE U DIEKTPOTEXHOJIOTUHU
NPEANPUATANA U POU3BOJICTB

VYpoBeHb BhICIIEro 00pa3oBaHus — OakajiaBpuar

Pa3pabotunk: BunorpagoBa M.B., crapmmii npenojgaBarens Kadeapbl
MaTeMaTHKU U UH()OPMATUKH

VYTBepKIeHO Ha 3aceaHuu Kadeapbl
ITpoTokon Ne 10 ot «31» mas 2024r.

W.o. 3aBemyromero kabeapoit ¥4 H.H Mansuykosa

Tromens, 2024



KOHTPOJIBHBIE 3AJTAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITEJbHOCTH, XapaKTePHU3YIOLIHe 3TalbI
(opMupoOBaHUA KOMIIETEHINH B IIPoLiecce OCBOEHMS TN CIUNIUHBI

AJI'OPUTMbBI OBPABOTKHU U AHAJIM3A TAHHBIX

Bomnpocebl k 3a4éTy

Bomnpocsl

YK-1

CrnocobeH  oCylIecTBIATH
[TOUCK, KPUTUYECKUN
aHaJIn3 U CUHTE3
nHpOpMAIMY, TIPUMEHSTH
CUCTEMHBI IOAXOJ s
pelIeHUsI  IOCTABJICHHBIX
3a1a4

AJNTrOpUTMBI: IOCTPOECHUE U aHAIU3.

bazoBeie anroputMel 00pabOTKU JAHHBIX.

Heliponnsle cern.

JlepeBbs penieHuid.

. Pecypcnas >3 pekTHBHOCTD anropuTMOB. METOIbI OLEHKH PECypCHON
3¢ (GEKTUBHOCTH aJITOPUTMOB.

6. MareMaTHuecKuil anmapar aHajan3a ajJropuTMOB.

7. CTpyKTyphl JaHHBIX.

8. Meroap! aHanu3a U 00pabOTKU JTaHHBIX.

9. IlepBuunast oOpabOTKa TaHHBIX.

10. Ananu3 oHOH U ABYX HOPMAJIbHBIX BHIOOPOK.

11. DnemMeHTH! KOPPEIALMOHHOIO aHajau3a. Y paBHEHUE MapHOH JIMHEHHOI
perpeccum.

12. Meton nHaumenbmux kBagpatoB (MHK) mis HaxoxaeHUs mapamMeTpoB
ypaBHeHHsS perpeccud. CBs3pb MEXAy pe3yJbTaTHBHBIM TPU3HAKOM U
IIPU3HAKOM — (PaKTOPOM.

13. Tloka3arenu KadecTBa ypaBHEHHUS PETPECCHU.

14. TlpoBepka TruIOTE3 O 3HAUYUMOCTH  IApaMETPOB
KO3 pHUIHEeHTa KOPPEISAILUN U YPABHEHUSI PETPECCHH B TEJIOM.
15. Metobl mpoBEepKH HOPMAITBHOCTH.

16. Henuneiinass perpeccus, ee BuAbl. Koppemsuus Uis HEIWHEHHOM
perpeccuu. [lokazaTenu kauecTBa HeJIMHEHHOMN perpeccuu.

17. OngnodaxropHeiii ananu3. Hemapamerpuueckue KpuUTEpUHM MPOBEPKHU
OJTHOPOJTHOCTH.

18. OuenuBanue 3pPpekToB 00padOTKH (HEMapaMeTPUICSCKHIA ITOIX0T).

19. JIByx¢akropuelii aHamu3. CBsi3b  3agady  JBYX(AKTOPHOIO U
0JIHO(AKTOPHOTO aHAJIN3A.

20. Tabnuua ABYX(aKTOPHOTO aHAIN3A.

21. JIByx(axkTOpHBII TUCTIEPCHOHHBIN aHAIN3.

22. BrlsBieHue KOPPEIALUOHHBIX 3aBUCUMOCTEH.

23. Tloctpoenne W  BH3yalm3anmusi TPEHIOB U
3aBUCUMOCTEHN MeX 1y HaOOpaMu J1aHHBIX.

24. Mopnens MHOXXECTBeHHOW perpeccuu. Tpamummmonnsii MHK s
MHOKECTBEHHOU PErpeccHH.

25. TlokazaTenu TECHOTHI CBS3H (PAKTOpa C Pe3yJbTaTOM: KOA(PPHUIIHMEHTHI
YaCTHOW DBJACTUYHOCTH, CTaHAApPTU3UPOBaHHBIE KO3 GUIHMEHTH (P
K03 HULIUEHTHI).

26. YacTtHas Koppesusl.

27. OneHka 3HAYMMOCTH MHOXKECTBEHHOTO YpPaBHEHHS PErpECcCHH, €ro
(akTOpOB M YAaCTHBIX KO3()PPUIIMEHTOB KOPPETALMH.

28. OUKTHBHBIE IEPEMEHHBIC.
29. Ucnonp3oBaHue MakKeTa
HAXOXKJICHHS:

e OCHOBHBIX YHCIIOBBIX XapaKTEPUCTUK UCCIIEAYEMBIX IPU3HAKOB;

ko PE

YpaBHCHUA,

PErpecCHOHHBIX

Ms Excel «AHamM3 Ja”HHBIX» U




e  YpPaBHEHHMH PErpeccHH, 3aBHCHMOCTH Pe3yJIbTaTHBHOTO MpPHU3HAKa OT
OJTHOT'O WM O0JIBIIEero Yncia (PakTopoB;

e  TIOKa3aTeJel TECHOTHI CBSI3H;

e  IIOKa3aTelel KauecTBa ypaBHEHHS PErPECCUM.

IIpouenypa oneHuBaHus 3a4eTa

Bonpocel k 3adery oOydaromiuecsi MoJIy4alOT B T€UCHHE NEPBOM HENEeNM Hayana H3y4eHHs
JUCIUTUTUHBL.

OO0yyaronuiicst TOMycKaeTcsl K MPOMEXYTOUHOM aTTecTaluu (3a4eTy) no JUCIUILIMHE B (hopme
TECTUPOBAHUS MPU YCIOBUU MOCEUICHUS 3aHATUNA U YCIEUIHOTO BBIMOJIHEHUS TEKYILEr0 KOHTPOJS B
TEYEHHE CEMECTpPa, KOTOPOE BKIIIOYALT:

e TOJIOXUTEIbHBIC OIECHKH 3a IMPOMEKYTOYHBIE KOHTPOJBHBIC paboThl (o4yHas ¢dopma

00y4eHus);

e  ycmemHoe cobeceOBaHKE 110 TeMaM, BLIHOCUMBIM Ha CAaMOCTOSITEIILHOE H3YUCHHCE,

B npoTtuBHOM citydae o0y4arouiuiicst He TOMYCKaeTcsl K MPOXO0KICHUIO TECTOBBIX 3a/laHuH, 10
ITOJIHOW JIMKBUALMU BCEX 3aJ0JKEHHOCTEM.

Tect B cucreme DMMOC Moodle Bkitogaet 30 BOpocoB, B CIIy4aitHOM MOPSIKE BHIOPAHHBIX U3
O0anka BompocoB. OOydaromemMycsi TPeJOCTaBIsSETCS 2 TMOMBITKH MPOJODKHTEILHOCTRIO 45 MHUHYT
KaXKzasi.

Kpurepun ouenku 3auera

Ecnu 3auer npoBoautcs B ¢popme TectupoBanusi B JUOC Moodle, To ounenka «3aureno/He
3aYTE€HO)» BBICTABIIAETCS CUCTEMOI aBTOMATUYECKM COIJIACHO INKaJe OLCHMBAHUS TECTUPOBAHUS Ha
3aqere.

Ecnu 3aueT npoBoautcs B popMe UTOroBoro codecejoBanus, To:

Onenka «3auTeHO» BBICTABJIAETCSA, €CJIM OOydarolMiCA TOocelmal 3aHATHUS, YCIEUIHO
BBINOJIHWI TEKYLIUH KOHTPOJIb U YCIIEUIHO MPOILLIEN HTOIOBOE coOeceI0BaHuE.

Onenka «He 3auTeHO» BBICTABISETCA, e€cCiM OOydaromuics He ObUT  JIOMyIIeH K
IIPOMEKYTOUHOM aTTECTallMM WIIK HE MPOIIE] UTOrOBOE cobece10BaHHeE.

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON PadoThI
(ouHasi ¥ 3a04Hast (POpMBbI 00yUeHHS)

Tema «AJTOPUTMBI U CTPYKTYPBI JaHHBIX)

Bapuant 1. I3BecTHO KOJMYECTBO oOMepauuii, BBINOJHAEMbIX JBYMS aJIrOPUTMaMH,
peIaroImyMH OHY 3a/1a9y:

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

T2 (n)=2n3+3

Kakoii u3 anropuTMoB mpeAnouTHTEIbHEE HCMONb30BaTh Ha mpakTuke? IIpencraBuTh
rpaduyeckoe 000CHOBaHHE.

Bapuant 2. [Toka3zate, uTo (yHKIMS BPEMEHHON CII0KHOCTH 2

Bapuant 3. ITokasats, 4TO byHKIUSA BPEMEHHOHN CII0’KHOCTH

f(n)=3n? +5nlog(n)+7n = ©(n?)

Bapuanr 4. IIpaBuno cymMMHpOBaHUS HCHOJB3YETCS JUII  BBIYMCIEHUS BPEMEHH
T10CJIeI0BATENLHOTO BBINOIHEHHUS TIPOrpaMMHBIX (parmenTtoB. ITycTh umeercs Tpu dparmenta O(n?),
O(n?), @(n®log(n)). Haiitu T1(n)+T2(n)+T3(n).

Bapuanr 5. TTokazars, uro ¢pyskuus T(n) = 3-n° + 2:n? umeer BepxHIOI0 oneHKy O(n °).

Bapuant 6. [Tycts nmerorcs 1Ba ¢pparmenta co BpemereM Boinonaenus O(f(n)) u ©(g(n)), rue



n* ecmu n —uemno n?eciu n —uemno
)= o)~

2
n“,eciu n —HeuemHO n3,€CJlu n — He4emHo

Haiitu T(n).
Bapuawnr 7. [lansl cneayromue GyHKIIUA OT N:
f,(n)=n’
f,(n)=n? +1000n
N,eciu n —HeuemHo

o)

nN",eciu n —y4emHo

B n3,eciu n <100

VYka3zarb s Kax o napsl yHkimid, koraa fi(n) umeer nopsinok pocra O(fj(n)) u xoraa fi(n)
ects Q(fj(n)).

n,eciu n>100
f,(n)=

BapuanT 8. Haiitu nopsimox T(n), ecau T(1) = 1:
v T(n) = T(n/2) + n;
v  T(n)=T(-1)+n?;
v T(n) =n-T(n-1).

Bapuant 9. OnieHuTe KOJIM4ECTBO ONEpalui Juist aarOpUTMOB:
- IIOMCKa BCEX JICIUTEIICH YnCIa;
- HaxXO0XJACHUI MUHUMAJIBbHOI'O U MaKCUMAJIbHOI'O 3JICMCHTOB MAaCCHBaA,
- OIIpEeJIeTICHUS] KOJMYECTBA MOJIOKHUTEILHBIX JJIEMEHTOB MACCHBA;
- NPOBEPKH YHCIIa HA TIPOCTOTY.
B kaxiom citydae onumure Habop UCIOIb3yEeMbIX 3JIEMEHTApHBIX ornepauuil. Onpenenute
ACUMIITOTUYCCKYIO CIIOKHOCTD 3TUX aJITOPUTMOB.

Bapuant 10. BeinonHuTts aHaJIU3 BpEMEHHOM CI0KHOCTHU CIEIYIOIIUX aJlTOPUTMOB:
— JIMHEMHOTO0 MoKCcKa ¢ 6apbepoM;

— COPTUPOBKA METO/IOM IIPOCTOr0 OOMEHA;

— COPTUPOBKA METO/I0M IPOCTOT0 BBIOOpA.

Tema «OpHo(paKTOPHAS perpecCHOHHAasE MOIEJIb).

3aganue 1. Ilo 10 cenbCKOXO3SIMICTBEHHBIM NPEANPUITUAM HMEIOTCS JaHHbIE O
ce0eCTOMMOCTH MOJIOKA U CpeJHEeH MPOAYKTUBHOCTH MoJIoKa (Tabi. 1 u 2).

Tabmuna 1
CebecTonMOCTh MOJIOKA, Py0./71
CenbCcKoX03siCTBE [Ipeanocnenusis nudpa HoMepa 3a4eTHOM KHUKKU
HHO€ NPEANPUATHE 0 1 2 3 4 5 6 7 8 9
1 7,5 6,0 5,2 8,3 5,8 6,9 7,8 7,0 5,9 8,0

60 | 52 | 83 | 58 | 69 | 78 | 70 | 59 | 80 | 75
52 | 83 | 58 | 69 | 78 | 70 | 59 | 80 | 75 | 60
83 | 58 | 69 | 78 | 70 | 59 | 80 | 75 | 6,0 | 52
58 | 69 | 78 | 70 | 59 | 80 | 75 | 60 | 52 | 83
69 | 78 | 70 | 59 | 80 | 75 | 60 | 52 | 83 | 58
78 | 70 | 59 | 80 | 75 | 60 | 52 | 83 | 58 | 69

N OO BRWDN




8 7,0 5,9 8,0 7,5 6,0 5,2 8,3 5,8 6,9 7,8
9 5,9 8,0 7,5 6,0 | 52 8,3 5,8 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 5,9
Tabnuma 2
CpenHsisi IpOIyKTUBHOCTb MOJIOKA, KI'
CenbcKoX0351CTB [Tocnenusis mudpa HOMepa 3a4eTHONH KHIKKH
€HHOe 0 1 2 3 4 5 6 7 8 9
IpeIIpusTHE
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. Paccunrate mnapaMmerpbl ypaBHEHMS IIApHOM JIMHEHHOM pPETrpeccuu 3aBUCHMOCTH
ce0eCTOMMOCTH MOJIOKA OT Cpe/lHEeH MPOJyKTUBHOCTH.
2. O1EeHUTH Ka4eCTBO YPaBHEHHUS C IIOMOIIBIO CPETHEH OMMOKH arlmpOKCUMAIINH.
3. Haiitu cpegnuii (o600maromuii) KoaGPHUIMEHT 2J1aCTUYHOCTH.
4. OLCHUTH TECHOTY CBSI3H C TIOMOIIBIO TIOKA3aTENICH KOPPEISIIIAN U JETEPMHUHAIIIH.
S. OneHuTh 3HaUUMOCTh K03 huLmeHTa Koppensuuu yepes t-kpurepuil CThIoJJeHTa Ipu o
=0,05.
6. OLEHUTh CTATUCTHYECKYIO HAJEKHOCTh pE3YJbTaTOB PErpecCHOHHOrO aHalIu3a ¢

nomouisio F-xpurepus @umepa mpu a = 0,05.

7.

yBenuuutcs Ha 10 % oT ero cpeHero ypoBHsI.

Paccuurath IMPOTHO3HOC 3HAYUCHUC PE3YyJIbTaTad, €CJIU IMPOTrHO3HOC 3HAYUCHUC q)aKTopa

3aganue 2. B TeueHue MIECTH JIET HCIOJIB30BAJIUCh TPU PA3IMYHBIX TEXHOJOTHH IO
BBIPAIlMBAHUIO CEIBCKOXO35MCTBEHHON KYJIbTYphI. [laHHbIE MO 3KCIIEpUMEHTY (B 1I/Ta) MpHUBEICHBI B
tabnuue. [Ipu ypoBHe 3HaunMoctu o = 0,05 MeT010M JUCIEPCHOHHOIO aHAIN3a YCTAaHOBUTH BIMSIHUE

Pa3IMYHBIX TEXHOJOTHH Ha YPOXKalfHOCTh KYJIbTYPBHI.

Bapmuanr 1. Bapmuanr 2.
I'on Texnomnorus (axtop) T'on Texnomorus (paxtop)
F1 F2 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 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.
I'on Texnonorus (dakrop) l'on Texnonorus (dakrop)
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
3 0,12 0,28 0,22
4 0,14 0,40 0,45
5 0,32 0,16 0,40
6 0,25 0,30 0,28
Bapmuanr S.
l'on Texnonorus (hakrop)
F1 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
Bapuant 7.
I'on Texnomnorus (paxrop)
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
BapuanTt 9.
I'on Texnonorus (paxTop)
F1 F2 Fs3
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

2 0,36 0,24 0,22
3 0,35 0,26 0,31
4 0,31 0,30 0,34
5 0,29 0,28 0,30
6 0,30 0,31 0,29
Bapuanr 6.
lon Texnonorus (hakrop)
F1 F> F3
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.
lon Texnonorus (hakrop)
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
Bapuant 10.
l'on Texunonorus (paxTop)
Fi F 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

Tema «MHOKeCTBEHHAs perpeccus».

3apanme. Ilo 30 cenbCKOXO3AHCTBEHHBIM NPEANPUATHIM HMEIOTCS JaHHbIE O CpEeIHUX
KOJIMYECTBE BHECEHHBIX yIOOpeHWil w
HACBIIIEHHOCTH CEBOOOOPOTA 3€PHOBBIMU, a TAK)KE O 3HAYEHUAX KOI(D(PUIIMEHTOB MapHOH KOppeIsIun
MEX1y 3TUMHU IIpU3HaKamu (Tadu. 3 u 4).

3HAQYEHUSX W BapHallMM  YPOXKAWHOCTH

3€pPHOBBIX,

Tabnuma 3

YpoxaltHOCTh 3€pHOBBIX, KOJIMYECTBO BHECEHHBIX yI0OPEHHUH U MPOJOIKUTEILHOCTD
BEreTallMOHHOIO IIEpHoIa

[Ipenmo-
CHeaHsA
ungpa
HOMEpa
3a4E€THOMN
KHIKKHU

VYpoxailHOCTb 3€pHOBBIX,

BHCCCHOOpFaHHqCCKHX

HaceimennocTsb
ceBo00OpOTa 3€PHOBBIMH,

u/ra ynoopeHnuii, 1/ra %
Cpennee Cpennee Cpennee
Cpennee KBaJpaTuye- Cpennee KBaJipaTuye- Cpennee KBaJipaThye-
3HauUEHUE | CKOE OTKJO- | 3Hau€HHE | CKOe OTKIIO- 3HaYEHUE CKOe
HCHUC HCHUC OTKJIOHCHUEC




y o, X o, 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 58 14 19 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
8 215 8,2 26 3,1 69 12,0
9 22,0 8,6 28 3,3 72 12,5

Tabnuia 4

JIuneiinble K03()(HUITMEHTHI TAPHOU KOPPEISIUH

[Tocnenuss uudpa Homepa r r
3a4E€THON KHMIKKHU X1 X2 X2
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 ypaBHEHHE MHOXECTBEHHOW JIMHEHHOW perpeccuu  3aBHUCUMOCTH
YPOXKallHOCTH 3€PHOBBIX OT KOJIMYECTBA BHECEHHBIX YIOOPEHHMH M HACHIIIEHHOCTH CEeBOOOOpOTa
3€pHOBBIMH.

2. Onpenenutb TMHEUHBIN KO3(DPUIMEHT MHOKECTBEHHON KOPPEIALUH.

3. Paccumntats o0mmii F-xpurtepuit @umiepa npu ypoae 3Haunmoctu o = 0,05.

Tema «Ilaker Ms Excel «KAHAIN3 JTaHHBIX»».
Bapmuanr 1.

[To 19 mpeanpusaTHsM ONTOBOI TOPrOBIM HU3y4aeTcs 3aBUCHUMOCTh oObeMa peanu3anuu ()) oT
pasMepa TOProBo# IIOMAaM (X1) ¥ TOBapHBIX 3aracoB (x2). BbuiM moydeHsl cieayromue BapuaHThl
YpaBHEHUH PErpeccuu:

1 Y=25+15x, r?=0,90;

o y=42+27x, r?=084;
3. ¥=30+10x, +8x,,  R*=092) (55 (40)
— 2 2 = ;
4 Y =2L+14% +20%, +0.6x;,  R* =095 54 150y (0.2)

B ckobkax yka3aHbl 3HaYEHUS CTAHJAPTHBIX OIMHUOOK I KO3(PPHUIIMEHTOB PETPECCUH.
3aoanue: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «AHanu3 JaHHBIX»:

1. [Ipoananu3upyiiTe TECHOTY CBSI3U pe3yJibTaTa ¢ KaKIbIM U3 (PaKTOPOB.

2. BeiOepute Hanmty4lee ypaBHEHHE PErpecchy, 000CHYHTE MPUHATOE pelIeHHeE.



Bapuanr 2.

Ilo 25 TeppuTopusiM CTpaHbl M3Yy4aeTcs BIMSHUE KIMMAaTUYECKUX YCIOBUIl Ha ypO)KalHOCTb
3epHOBBIX y (11/Ta). [{71s1 3TOr0 OBUTH 0TOOPAHBI IBE OOBACHSIOIINE TIEPEMEHHBIE:

X1 — KOJIMYECTBO OCAJIKOB B IEPHO/I BEreTaluu (Mm);

X2 — cpenHss Temmneparypa ozayxa (0 C).

Marpuna napHsix K03((GUIIMEHTOB KOPPEISLNHU 3TUX NOKa3aTeIeld HMeeT CICAYIOMINN BUI:

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

3aoanue: c ucionp3zoBanuem cpencts [lakera Ms Excel «AHanmu3 maHHBIX»:

1. Onpenenure yacTHble KOA(h(UIMEHTH KOPPENALUU pe3ylbTara ¢ KaxAbIM U3 (aKTOPOB.
[TpoKOMMEHTUPYITE pazIu4me IMOJYYCHHBIX MApHBIX M YaCTHBIX KOA((UIMEHTOB KOPPEISIUU
pe3yabTaTOB

2. Hccnenosateinp, aHAIM3UPYIOIIUNA JAHHYKO 3aBHCHUMOCTb, HAMEPEH OIPEIENIUTh Ha OCHOBE
MIPUBEICHHOM BBIILIE MAaTPULIbI, KAKOE YPABHEHUE PErPECCUU JIYUIlIE CTPOUTD:

A) mapHyI0 JIMHEHHYIO PErPECCHIO y HA X1;

b) napHyto nMHENHYIO perpeccuio y Ha X2,

B) MHOXeECTBEHHYIO THHEWHYIO PETPECCHUIO.

Kak ObI BBl OTBETUIIN Ha 3TH BOMIPOCHI?

3. IlocTpoiiTe ypaBHEHHE perpeccuy B CTaHAAPTH30BAHHOM MacIITade U CIETaiTe BBIBOJIBI.

Bapuanr 3.
ITo 30 nabaroneHUsAM MaTpuIa NapHBIX KO3((GUIMEHTOB KOPPEISIMU OKA3aJIach CIIEAYIOIICH:
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: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «Ananu3 qaHHbIX»:

1. IlocTpoiiTe ypaBHEHNE PETPECCUN B CTAaHIAPTU30BAHHOM BUJIE U CIEJIANTE BBIBOJBI.

2. OnpenenuTte 1noka3areab MHOXKECTBEHHONW KOPPESIIIUH.

3. Ouenure 1enecooOpa3HOCTh BKIIOYEHHS MEPEMEHHOM X1 B MOJENb IOCJIE BBEJIEHHUS B Hee
MNEPEMCHHBIX X2 U X3.

Bapuanr 4.

ITo 30 mpenmpusTHsAM OTpaciud ObUIM TMOJYYEHBI CIEIYIOLIHE pe3yabTaTbl PErpecCHOHHOTO
aHaJlM3a 3aBUCUMOCTH OObeMa BBIYCKAa HPOAYKIUH y (MJIH. pyO.) OT YMCICHHOCTH 3aHATHIX Ha
MpeanpusaTHH X1 (Yell.) U CPEeTHEr0JJOBOM CTOMMOCTH OCHOBHBIX (DOHIOB X2 (MJIH. py0.):

Koaddunment gerepmunarim ?7?

MHoxecTBeHHbIN K03()(PUIIMEHT KOppensiu 0,85

YpaBHCHHE PErpecCHH y =777+ 0,48x1 + 20x>
CranyapTHble OIIMOKH TApaMETPOB 2 0,06 ?77?
T-xkputepuit A5 mapamMeTpoB 15 777 4

3aoanue: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «AHanu3 JaHHBIX»:

1. BoccTtaHOBHUTE NPONYIIEHHBIE XapAKTEPUCTHKH.

2. C BeposiTHOCTBIO 0,95 mocTpoiiTe JOBEPUTEIbHBIE MHTEPBAIBI I KOA(PPHUIIMEHTOB PETrPECCHH.
3. [Ipoananu3upyiTe pe3yabTaThl PErPECCUOHHOIO aHAIU3A.



Bapwuanr S.

3aBUCUMOCTh TMOTPEOJCHUS] AJIEKTPOdHEepruu y (Thic. KBTX4) oT 00bEeMOB mNpou3BOJACTBA
IPOaYKIHH A — X1 (TBIC. €/1.) ¥ MPOAYKIIMU b — X7 (ThIC. €1.) XapakTepu3yeTcs CIeTyIIUM 00pa3om:

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

YpaBHEHHE perpeccuu B CTaHIapTU30BAaHHOM BHUJIE

Koaddumnuent nerepmunanmm 0,95
Koaddumnuent Bapuaruu y 27%
Koaddumnuent Bapuarum x1 45%
Koaddunment Bapuanuu x» 40%

3adanue: c uconp3zoBanuem cpencts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. Cnenaiite BbIBOJIBI O CHIIE BIUSHUS (PaKTOPOB Ha PE3yJIbTaT.

2. YuuTtbiBas 3HaYeHHUS KO3(PPHUIMEHTOB BapHallMM PAacCMATPUBAEMBIX MPH3HAKOB, OMpPEICITUTE
YyacTHbIE KO3 PHUIIMEHTHI 31aCTUYHOCTH, C/IeJaiTe O HUM BBIBOJIBI.

3. Ouenure 3HAYMMOCTh YpPAaBHEHHUS PErPECCUHU, YUUTHIBas, 4TO OHO mocTtpoeHo 1o 30
HaOJIIOJEHUSIM.

Bapuanr 6.
Nmeetcs nadopmarius mo 25 HaOI0ISHUSAM TaOIHIIBl, IPUBEACHHON HIKE
Tabnuua
Cpennee
[Ipuznax SHAYCHIE Koadbdunuent Bapuanuu, % VYpaBHeHHe perpeccun

y 35 20 y=20+x1—2,0x2

X1 16 30 y=9+11x1

X2 8 10 y=4—41x
3aoanue: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «Ananu3 qanHbIX»:

r.. =—035
1. OrieHuTE 3HAYUMOCTH KaX/I0TO YPAaBHEHHUS PETPECCHH, €CITH U3BECTHO, YTO X2 B

2. OueHuTe 3HAUYUMOCTb KOI(PPHUIMEHTOB PErpeccu YpaBHEHHS C JABYMS OOBSICHSIOIIMMU
NEePEMEHHBIMH.

3. Onpenenurte MOKa3aTeiau YaCTHON KOPPENSIIUU.

4. HaiinuTe yacTHble KO3()PUIHUEHTHI 3TaCTUYHOCTH.

Bapmuanr 7.

[To coBokymHOcTH 30 IpeANPUITHII KOHIIEPHA U3YYaeTCs] 3aBUCUMOCTH TTPUOBLIH y (ThIC. py0.) OT
BBIPA0OTKH MPOAYKIIMK HAa OAHOTO pabOTHUKA X1 (€11.) ¥ MHJeKca IIeH Ha mpoaykiuio x2 (%). JlanHbie
MIPUBEJICHBI B TA0IHUIIE

Tabmuma
ierernin Cpennee Cpennee kBaipaTUYECKOE [TapHbIit k03P duULIIEHT
. 3HAYEHUE OTKJIOHEHHE KOPpeTAIHH
y 250 38 r, =0,68
X1 a7 12 ryxz = 0’63
X2 112 21 Mo, = 0,42

3aodanue: ¢ ucnonp3oBanueM cpeacts [lakera Ms Excel «Ananmn3 qaHHBIX»:
1. TTocTpoiiTe NMHEWHbIE ypaBHEHUS MAPHON PETPECCHH, OIEHUTE UX 3HAYUMOCTH C TOMOIIbI0 F-
kpurtepus dumepa.



2. Haiigute ypaBHEHHME MHO)XECTBEHHOH pErpecCMd B CTAHJIAPTU30BAaHHOM M HATypajlbHOM
Mmacuraoe.

3. Paccumraiite MHOXECTBEHHBIH KOI()(MUIMEHT KOPPEISIHUU, OO M YacTHBIE KPUTEPHH
duiepa u caeIanTe BIBOIbI.

Bapuanr 8.

N3yvaercs 3aBUCHMOCTH MO 25 MNpeanpuUATHSIM KOHIEpHA MOTpeOsieHHus marepuanoB y (T) OT
HEPrOBOOPYKEHHOCTH Tpyaa X1 (KBTX4 Ha omHOTO pabodero) u o0bemMa MPOU3BEICHHOW MPOAYKIIUN
X2 (ThIC. €11.). JlaHHBIC IPUBEICHBI B TAOJIHIIC.

Tabnuna
TIorsHAK Cpennee Cpennee kBaipaTHUECKOE [TapubIit K03 uIHeHT
. 3HAYCHHE OTKJIOHEHHE KOPpeJSILIK
y 12,0 2,0 M = 0,52
X1 4,3 0,5 r,, = 0,84
X2 10,0 18 I, =043

3aoanue: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «AHanu3 qaHHBIX» !

1. IToctpoiiTe ypaBHEHUE MHOXECTBEHHOM PErpeCCUU U IMOSICHUTE SKOHOMHUYECKUN CMBICI €ro
[1apaMeTpoB.

2. Omnpenenure yacTHbIe KOA()(UIIUEHTHI SJTACTUYHOCTH M CTaHJAPTH30BaHHBIE KOA()(OUITUCHTHI
perpeccuu.

3. HaiimuTe 9yacTHBIE M MHOKECTBEHHBIN KOA(PPHUIINEHTHI KOPPEIISIHH.

4. OneHuTe 3HAaUUMOCTh YPAaBHEHUS perpeccuu ¢ nomolunsto F-xpurepus duiepa.

Bapuant 9.

ITo 50 cembsiM m3y4ayiock motpediacHne Msica — y (KT Ha JyIIy HaceJIeHHsI) OT Joxoaa — x1 (pyo.
Ha OJTHOTO YJIeHAa CEMbHU) M OT MOTPeOIeHUs PHIObI X2 (KT Ha Iylly HaceiaeHus ). Pe3ynbTaTel oka3zanuch
CIICAYIOIIMMU:

YpaBHEHUE perpeccuu y=—180+ 0,2x1—0,4x2
CraniapTHBIE OIMOKH MTApaMETPOB 20 0,01 0,25
MHoxecTBeHHBIN K03 (PUIIMEHT KOppensuu 0,85

3aoanue: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «AHanu3 qJaHHBIX» !

1. Ucnonb3ys T-xputepuii CThlO/I€HTa, OLEHUTE 3HAYUUMOCTD [TapaMETPOB YPABHEHMUS.

2. Paccunraiite F-xpurepuii @uiepa.

3. Ouenwnte no yacTHbIM F-kputepusim Ouiepa 1enecoo0pa3HOCTh BKIIOYSHHUS B MOJICIIb:
A) daxropa x1 mocne gaxropa x2;

b) ¢akropa x2 nmocne pakropa xi.

3apaua 10

[To 40 mpeanpusTUSM OAOH OTPACITH UCCIIEIOBATACH 3aBUCUMOCTh MPOU3BOJAUTEIHHOCTH TPYAA —
Yy OT YpOBHS KBaJU(UKalMU padOYMX — X1 U SHEProBOOPYKEHHOCTH UX TpyAa — X2. Pe3ynbrarhl
OKa3aJI¥Ch CIACAYIONIIMHU:

YpaBHEHHE perpeccun v=a+ 10x1+2x
CranjapTHble OIIMOKH MTapaMETPOB 0527
T-xpuTepuii 1715 MapaMeTpoB 3?75
MHoXecTBeHHBIN K03 (DUITMEHT KOpPesSIHU 0,85

3aoanue: ¢ ucnonwp3zoBanuem cpeacts [lakera Ms Excel «AHanu3 maHHBIX»:
1. OnpenenuTe mapaMeTp a U 3aroTHUTE MPOMYIICHHBIC 3HAUYCHHUS.



2. OI.[CHI/ITC 3HAYMMOCTh YpPAaBHCHUSA B 1LCJIOM, HCIIOJIb3yd 3HAYCHHUA MHOXCCTBCHHOI'O
Kod(uImenTa Koppemsu.
3. Kaxkoii u3 (hakTopoB oka3biBaeT OoJiee CUIbHOE BO3/ICHCTBHE HA PE3yIbTaT?

IIpouenypa oueHUBaAHUS KOHTPOJbHBIX PadoT

Jiig kax10i1 KOHTPOJIbHOI paboThl pazpaboTaHbl KAPTOUKU 110 BapUAHTAM, C LIEIBI0 UCKIIIOUUTh
BO3MOKHOCTh CIIMCBIBAaHUS M BO3MOXKHOCTH OOBEKTHBHO OIICHUTH paboTy oOyuatomerocs. Ilpu
OLICHKE YPOBHS BBIIIOJIHEHUS KOHTPOJbHOW pabOThl, B COOTBETCTBUU C IMOCTABICHHBIMU LIEISIMU U
3aJla4aMH Ul JAaHHOTO BHJIa yUEOHOH 1€ATEIbHOCTH YCTAaHOBIIEHBI CIEAYIOIUE KPUTEPUU:

*  yMEHHME CaMOCTOSTEIHLHO OCMBICIISITH MPOOJIEeMy Ha OCHOBE CYIIECTBYIOLINX METOJIUK;

*  yMEHHE JIOTHYHO U TPAMOTHO H3JIaraTh COOCTBEHHBIC YMO3AKITIOUEHHS U BBIBOBI;

*  yMEHHE aHaJM3UPOBATH U 0000IIATH MaTEpHAIL.

Kpurepun oueHkun

[To pe3ynbTaTraM BBIOTHEHUS! KOHTPOJIBHBIX Pa00T 00yJaromeMycsi BEICTABIISIOTCS OLICHKA!

«omauyHo», ecnu padoTa BBHINOJIHEHA TMOJHOCTBIO; B JIOTHYECKHX PACCYKICHHUSIX U
00OCHOBaHMU pEHICHHS HET MpoOeIoB W OMHOOK; B PEHICHHH HET MaTeMAaTHYECKUX OIIHOOK
(BO3MOYKHA OJTHA HETOYHOCTh, ONKMCKA, KOTOpasi HE SIBJISIETCA CIIEICTBUEM HE3HAHUS UM HETIOHUMAHUS
y4e0HOr0 MaTepuana).

«xopouwio», eciu paboTa BBIIOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIArOB PEIICHUS
HEJOCTAaTOYHBI (€CTM YMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SIBIUIOCH CICIUATBHBIM OOBEKTOM
MIPOBEPKHU); JNOMYIICHbl OJHA OIMMOKAa WJIM €CTh JBa — TPU HENOouéTa B BBIKIAAKAX, PUCYHKax,
gepTekax win rpadukax (€civ 3TH BUIBI pabOT HE SBISUINCH CIICUATBHBIM O0BEKTOM IPOBEPKH).

«y0061€meopumebHO», €CIU JOIYIIeHO Oojiee OJHOW OmHUOKKM Win Oonee ABYX — Tpex
HEJ0YETOB B BBIKJIAJKAX, UYepTek)ax WM Tpadukax, HO ydJalIuiics oOmamaeT o0s3aTeIbHBIMU
YMEHUSIMH T10 TIPOBEPSIEMOM TEME.

«HEYy006/1emeoOpUmMenbHO», €CIU JIOMYIIEHbl CYIIECTBEHHbIE OLIMOKH, IIOKa3aBLIME, YTO
yuaniuiicst He 001aaeT 00s3aTeTbHBIME YMEHHUSIMHE 110 IaHHOM TeMe B TIOJTHOM Mepe.

BOl'lpOCLI K coﬁecenonanmo 10 TéeMaM, BLIHOCUMBIM HA CAMOCTOATECJIbHOC H3YUCHUE

Pa3nes 1 AnropuTmMbl M CTPYKTYPBI IaHHBIX.

1. bazoBble anropuT™Mbl 0OpaOOTKY TaHHBIX.

2. HeiipoHHBbI€e ceTH.

3. JlepeBbst pemeHmii.

Pa3nen 2 OanodakropHasi perpeccCHOHHASI MOJIETb.

1. Ananu3 ogHOM M IBYX HOpMaJbHBIX BBIOOPOK.

2. MeTo/ibl TPOBEPKH HOPMAJIHOCTH.

3. OnHO(]aKTOPHEIA aHATU3.

4. HenmapameTpuuyeckue KpUTepuu MPOBEPKU OJHOPOIHOCTH.

5. OuenuBanue 3¢ HexToB 00padbOTKH (HemapaMeTPUIECKUN TTOAXO/).
Pa3nes 3 MuoxecTBeHHast perpeccust.

1. Isyxdaxropusiii anamu3. CBsa3b 3a7a4 1BYX(aKTOPHOTO M 0JHO(GAKTOPHOTO aHAIIHU3a.
2. Tabnuua 1Byx(akTOpHOTO aHATHU3A.

3. JIByx(akTOpHBI qHCTIEPCHOHHBIN aHAITU3.

Pasznen 4 Ilaker Ms Excel «AHa M3 JaHHBIX.

1. BrisBieHUE KOPPENALMOHHBIX 3aBUCUMOCTEH.



2. IlocTpoeHue U BU3yalln3alusi TPEHIOB M PETPECCHOHHBIX 3aBHCUMOCTEH MeX1y Habopamu
JAHHBIX.

IIpouenypa oueHnnBaHus codece10BaHNS

CobecenoBanue MpoBOIUTCS B (hopMe MHIMBUIYaJbLHOTO OINpOCca Ji ONpPENEICHUs YPOBHSA
OCBOGHHOCTH OOY4YalOIIMMHUCA TEM, BBIHOCUMBIX Ha CaMoOCTOsTeNbHOEe u3ydeHue. Kak mpasuio,
co0eceoBaHWEe MPOXOAUT Ha  KoHCynpTanmuu. [lpemonaBaTens  3apaHee  IpenynpexaacT
oOyuyarolerocsi 0 Cpokax MpOBEeACHUsS coOeceloBaHUS, TPEOOBaHUSAX K IMOJArOTOBKE MaTEpHasioB,
3HAKOMHUT C BOIIPOCAMHU K COOECEJOBAHMIO.

OTBeT Ha BONPOC CUUTACTCS MPABWIBHBIM, €CIM IO CBOEMY COJICP)KAHUIO TOJHOCTHIO
COOTBETCTBYET 3aJIaHHOMY BOIIPOCY, COJCPKUT BCE HEOOXOIMMBIE TeopeTuueckue (akTel U
000CHOBaHHBIC BBIBOJIBI, & €r0 U3JI0)KEHNUE MATEeMAaTUYECKU TPAMOTHBI.

Kpurepum ouenkn

[To pesynpTaTam coOeceOBaHUS CTYICHTY BBICTABISETCS «3a4TEHO», €CIIM OH MPABUIIBHO,
IIOJHO M apryMEHTHPOBAHO, OTBEYAE€T Ha BOIPOCH, JOEMOHCTPHUPYET 3HAHHE BOIIpPOca U
CaMOCTOSITENILHOCTh MbIIIUIEHUS, WK «He 3auTeHo», eciii OH He KOHKPETHO, c1abo apryMeHTHPOBAHO
U He yOeauTeNbHO, OTBEYAET Ha BOIPOCHI, JUOO HE OTBEUAET COBCEM, JEMOHCTPUPYET HE3HaHUE
BOIIpOCa.



