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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) VueGHBIM MIaH OCHOBHOW 00pasoBaTesbHbIE MporpaMMbl TEXHUYECKHE CUCTEMBI B arpoOH3HECE,
TexHUUECKHi CcepBUC B ArponpOMBIIUIEHHOM KOMIUIEKce, 000peHsl YuenoiM coBetom ®I'BOY BO
T'AY Cesepnoro 3aypanbs 0T «31» mas 2024 r. [Iporokon Ne 14

Pabouast mporpaMma y4eOHOH IUCHMIUIMHBI 0J00peHa Ha 3acefaHuH Kadeapbl MAaTEMAaTHKH U
uHpopmatuku ot «31» mas 2024 r. IIpotokomn Ne 10

N

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

Paboyas nmporpamma yueOHOM JUCIUIUIMHBI 0JI00pEeHa METONYECKON KOMUCCUEH MHCTUTYTA OT

«31» mas 2024 r. [Tpotoxon Ne 8

IIpencenarens METOAMYECKOM KOMUCCUN UHCTUTYTA C.M. Katoruna

Pa3paboTumnku:

Bunorpamosa M.B. crapmmii npemnoaBarens kadeapsl MaTeMaTUKd ¥ HHPOPMATHKH

( % H.H. Yctusos

JIMpeKTop MHCTUTYTA: _ il




1. IlepeyeHnn

IJIAHUPYEMBbIX

pe3yJabTaToB

oﬁyqe}mﬂ mo JUCHHUIIJIMHE,

COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATaAMH OCBOCHHS 00pa30BaTeJbHOM IPOrPaMMBbl

Koo WNunukatop
Pe3ynbTaThl [Tepeuens mIaHUpPyEMBIX pe3yJIbTaTOB
Komne- JIOCTUKEHUS
OCBOCHHUS 00y4YeHUs IO TUCIUTIINHE
meHyuu KOMIETECHIIUU
3HAMDL!
- anropuT™Mbel cOopa, 00paboOTKH W
aHaJ M3a JIAHHBIX, HEOOXOIMMBIX IS
Crniocoben WJT-2vicst peIeHNs TTOCTaBIICHHBIX 33y,
OCYILECTBIIATH i .
Yl . | OcymecTnser anamus u | YMenb:
:;:;II;; KP:IITI/I‘(I;I?;/I;;I OIeHKy mHpopMarmy, ¢ | ACTI0Ib30BaTh prase:s peucHu
VEK-1 b UCIIOIb30BAHUEM npodeccnoHaNTbHBIX 3a7a4
- uHQOpMAIIH
. I/IMepHﬂl]i ’ Pa3IHMYHBIX WHTETPUPOBAaHHBIE HH(POPMAIIMOHHBIC
P . WH()OPMAITHOHHBIX CUCTEMBI;
CHCTEMHBIH  TOAXOA | & = 5
s peleHus pecyp A p enaoems.
IOCTABIICHHBIX 3aau | 00 ABICHHBIX 3a/1ad - HaBbIKAMU HCIOJIb30BAHUSA
IIOJIy4YEHHBIX TEOPETUYECKUX u
[IPAKTUYECKUX 3HAHUHI B
POECCUOHAIBHON JEATEIHHOCTH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
JlaHHas TUCLMIIIIMHA OTHOCUTCS K 4acTH, (POpMUPYEMOIl yuacTHUKaMH 00pa30BaTEIIbHBIX

OTHOIIIEHU.

JUis u3ydeHus: TUCUUILIMHBI HeOOXOAMMBI 3HaHUS B 00JIACTH MaTeMaTUKU, MH()OPMaTHUKU
U IIUPPOBBIX TEXHOJIOTHH, TU(POBBIX TEXHOJIOTHI B MPOPECCHOHATBHON JICITSILHOCTH.

JucuumnirHa AnropuTMbl 0OpabOTKU M aHAJIM3a JAHHBIX SBJSETCS MPEIIIECTBYIOLIEH JUIs
npakTuku Hay4uHo-uccnenoBarenbckas padora.

Jucuunnza u3ydaercs Ha 4 Kypce B 8 cemecTpe 110 04Hoil popme oOyyeHus u Ha 5 Kypce
B 9 cemecTpe 1o 3a04HOI (hopMe 0O0ydeHusI.

3. O0beM AUCHHMILVINHBI U BBl y4eOHOH padoThl

OO61mas TpyA0€MKOCTh AUCHHUILINHBI cocTaisieT 108 yaca (3 3aueTHble eAMHUIIBI).

Bun yuebHoi paboTbl ®dopma 00yueHust
Ounas 3aoyHas
AyIUTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JlexuroHnHoroO THMA 24 6
CeMHHapCKOTO TUTIA 24 6
CamocrosiTesibHasi padoTa (Bcero) 60 96
B mom uucne: -
[TpopaboTka MaTepuana JeKIui, MOArOTOBKA K 30 72
3aHATHSIM
CaMocCTOosTehHOE H3YICHUE TEM 6
KonTtposbHble paboThl 24 24
By npomeKyTO4HON aTTeCTalllN: 3auer 3auer
OO0masi Tpy10eMKOCTh:
4acoB 108 108
3a4€THBIX €/IMHUIL 3 3




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

Ne | HaumenoBanue paszena
T1/T1 TACITATITNHEI Copeprkanne pasena
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 HAXOXKJIEHHsI IapaMeTpoB ypaBHEHUs perpeccuu. CBs3b
MEXIy PE3YJIbTATUBHBIM MPU3HAKOM M TMPU3HAKOM — (DaKTOPOM.
[TokazaTenu kauecTBa ypaBHEHHUs perpeccuu. IIpoBepka runores
0 3HAYUMOCTH [AapaMeTpoB  ypaBHEHHUs, Kod(hduimenrta
KOppeJIIMM W ypaBHEHUs perpeccud B uenoM. HenuHeitHas
perpeccus, ee BuAbl. Koppensuus 1Uisi HEIMHEHHON pPErpecCuu.
ITokazaTenu kayecTBa HEJIMHEHHOM pErpecCcum.
3. | MHoxecTBeHHas Mopens MHOXKeCTBeHHOHN perpeccud. Tpamnnuonasii MHK muis
perpeccus MHOKECTBEHHOM perpeccuu. [lokazaTenu TecHOTHI cBsi3U (hakTOpa
C pe3yibraroM: KOd(DPUIMEHTHI YaCTHOW  JJIACTUYHOCTH,
cTaHAapTU3UpoBaHHbIE  Kod3(pdunmeHTs  (B—koddPurueHTsr).
YactHas koppemsauus. OneHka 3HAYUMOCTH MHOXECTBEHHOTO
ypaBHEHUS PErpeccu, ero PakTopoB M YaCTHBIX KOA(D(UIIUEHTOB
Koppessii. QUKTUBHBIE IEPEMEHHBIC.
4, [Taker Ms Excel Ucnone3oBanne maxkera Ms Excel «AHanIW3 [maHHBIX» 1A
«AHaNU3 JaHHBIX)» HaXO0>KJICHUS: OCHOBHBIX YUCJIOBBIX XapPAKTEPUCTHK MCCIETYEMBbIX
MIPU3HAKOB; YpaBHEHUU perpeccuu, 3aBUCUMOCTH
pe3yJIbTaTUBHOIO MpU3HAKA OT OJHOTO WM OOJBIIEr0 YHCiIa
(hakToOpoB; MoKazaTelnell TECHOTHI CBS3M; IOKa3aTelel KadyecTBa
YpPaBHEHUS PETPECCUH.
4.2. Pa3znenbl TUCHUTIAHBI 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. MHOXeCTBEHHAs PErPeCCHs 6 8 18 32
4. ITaker Ms Excel «AHanmu3 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 MOEITh 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) mis 4 1
HAXO0XJICHUS MTapaMETPOB YPABHECHHSI 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 mnakera Ms Excel «Anxanus 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 3aoyHas
[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 JIS CAMOCTOSITeJILHOIH 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. - Tiomens: '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 // IludpoBoit obpasoBarenbHblii pecypc PR SMART: [caiit]. -
URL :https://www.iprbookshop.ru/89482.html- Pexxum moctyna: asist aBTOPU3UP. MOIB30BATEICH.

3. ®equn, ®. O. Anamm3 ganHbiX. Yacte 1. [loAroToBka MaHHBIX K aHAIW3Y: y4eOHOE
nocobue / @. O. Genun, O©. O. GenuH. - MockBa: MOCKOBCKHI TOPOJICKON MeIarorndeckuii
yauBepcuret, 2012. - 204 c. - ISBN 2227-8397. - Tekct: »1meKTpOHHBIH // DIEKTPOHHO-
oubmmoteunas 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 pelieHuil.

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

Paznen 3 MmuoxecrBennasi perpeccusi. JIByxdaxTtopubiii anamu3. CBs3p  3a1ad
JIBYX(aKTOPHOTO U 0HO(AKTOPHOro aHanu3a. Tabnuna 1ByX(pakTOPHOrO aHAIU3a.

Paznen 4 Ilaker Ms Excel «AHanu3 pgaHHbIX. BbIgBiIeHHE KOPPEISIIMOHHBIX
3apucuMocTeil. [loctpoenne u Bu3yanusanus TPEHIOB U PErPECCUOHHBIX 3aBUCUMOCTEN MEKIY
HabOpaMH JaHHBIX.

6. @oHI OIEHOYHBIX CPEACTB JJsi TPOBedeHHUs] TPOMEKYTOUHOIH AaTTecTAlUu
00y4YAKOIIHUXCS M0 TUCHHILINHE

6.1 IlepeuyeHb KOMIETEHHUI 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,
U-2yx1 Ymemn:
OcymiecTBisieT  aHamM3 ¥ | . penonp3oBaTh IS peleHus
OUEHKY — HH(OPMAUHMH,  C | oo heccHOHATBHBIX 3a1a4
YK-1 | ucnonb3oanueM pasivuHbIX

UHTETPUPOBAHHBIC

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

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




7. IlepeyeHb OCHOBHOW W JONMOJHUTEIbLHON Y4eOHOIl JUTepaTypbl, HEOOXOAUMON
JAJI51 OCBOEHHS TUCHUILINHBI

a) OCHOBHasl TUTEpaTypa

1. benuk, A. I'. AilropuTt™mbl ¥ CTPYKTYpBI TaHHBIX: yueOHoe mocobue / A. I'. benuk, B.
H. [pranenko. — Omck: OMCKU rocy1apCTBEHHBIN TEXHUYECKUN yHUBEpcHTET, 2022. — 104
c. — ISBN 978-5-8149-3498-7. — Tekcrt: anexktpoHHbIi // LludpoBoit 00pa3zoBaTenbHBIN pecypc
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/131186.html — Pexum nocryma:
nst apropusup. [lonbs3oBareneit

2. ensix, A. H. CoBpeMeHHBIE METOIbI MTPUKJIAAHON MHPOPMATUKY B 3a/1a4ax aHAIN3a
JAHHBIX: ydeOHoe mocodue 1o Kypcy «MeTopl MHTEUIEKTYalbHOTO aHaimu3a MaHHbIX» / A. H.
Henbix, A. A.llenasix, 9. M. Koros. - PocroB-na-/lony, Taranpor: WznatensctBo FOxHOrO
dbenepanbaoro ynusepcurera, 2021. - 130 ¢. - ISBN 978-5-9275-3783-9. - TekcT: a1eKTpOHHBIN
/Iudposoii o0pa3zoBaTeabHbIN pecypc IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/117165.html-Peskum moctyma: 1uist aBTOPU3HUP. IMOJIb30BATEIIECH.

3.  Kotuxos, I1. E. Ananu3 nanseix: yueOHo-MeToamueckoe nmocodue / I1. E. Kotukos. -
Canxkr-IlerepOypr: CIIOITIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - Tekcrt:
DIIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeYHAS cucTeMa. - URL:
https://e.lanbook.com/book/174498 - Pexxum faocTyma: Ajist aBTOPU3. MOJIb30BATEIICH.

0) nomoNMHUTENbHAS TUTEpaTypa

4. napesa, I'. B. AHanu3 nanHbIX: yaeOHO-MeToandeckoe nocodue / I'. B. lInapesa, XK.
I'. [TonomapeBa. - Cumdeponosns: YHUBEPCUTET 3KOHOMHUKU U ympasienus, 2019. - 129 c. -
Tekct: anexrponnsiii // Iudposoit obpasoBarensHbiii pecypc IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/89482.html - Pexxum moctyna: 1uist aBTOPU3UP. MOJIb30BATEIICH.

5. ®enqun, ©. O. Ananu3 nanubix. Yacts 2. MaCcTpyMenTsl Data Mining: yueOHoe mocoOue
/ ®. O. ®enun, . O. demuH. - MockBa: MOCKOBCKHI TOpOACKON I€1aroruuecKuit
yauBepcuret, 2012. - 308 c.- ISBN 2227-8397. - Tekcr: »1meKTpOHHBIH // DIEKTPOHHO-
oubmuoreunas cucrema IPR BOOKS: [caiit]. -URL: https://www.iprbookshop.ru/26445.html -
Pexxum noctyna: 1uist aBTOpU3UP. TIOTH30BATENECH.

7. Upiopuit M.K. Cratuctuueckas oOpaOoTka sKcnepuMeHTaldbHbIX naHHBIX / H.K.
[{p10puit / PocToB-Ha/lony, 2010. Tom 1

8. OxoHomeTtpuka (6a3oBsiii kypc) HUY «benl'V» [Tekcr]: yuebHOe mocobue / H.II.
[TyruBuesa, T.B. 3aitnieBa, E.B. HectepoBa u np. — benropoa: OOO «I'NMK», 2013. — 203 c.

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

1. www.mathnet.ru — O0mepoccuiickuii MaTeMaTH4eCKUil MopTal

2. WwWw.twirpx.com — YdeOHO-MeToauuecKas W TMpodecCHOHaNbHAs JITepaTypa i
oOyyaromuxcst W IpernojaBaTenell TEeXHUYECKUX, €CTeCTBEHHOHAYYHBIX M T'yMaHHUTapHBIX
CIIELUAJIbHOCTEMN.

3. www.math-net.ru — XXypran «Martematndeckoe MOJACTHPOBAHUE)

4. www.exponenta.ru — O6pa3oBaTeIbHbIM MAaTEMaTHUYECKUI CallT

5. www.elementy.ru — HaydHo-nomysisipHbIi caiiT poccuiickoil pyHIaMeHTaIbHOM HAYKH.

7. Www.intuit.ru - Bugeokypcel «Teopusi BEepOSITHOCTEH W MaTeMaTHUeCKas CTATUCTHKA»,
«OCHOBBI TEOPUHU BEPOATHOCTEW», «OCHOBBI MATEMATUUECKON CTATUCTUKWY,

8. YpaBHeHHME HEMHEHHOW perpeccuu [DIeKTpoHHBIN pecypc] / math.semestr.ru — Pexum
noctyna: https://math.semestr.ru/corel/noncorel.php, cBoOOIHBIH.

9. DxoHOMeTpHUYECKass MOJENh KaK OCHOBA SKOHOMETPHYECKOTO MOJCITHPOBAaHUS. THIIBI
JAHHBIX U BHJIbI IEPEMEHHBIX B DKOHOMETPUUYECKUX HCCIIEJOBAHMUIX 3KOHOMHYECKHX SIBICHUMN
[DneKTpoHHBIH pecypc] / studopedia.ru — Pexum JIOCTYyTIA:
https://studopedia.ru/2_34934 ekonometricheskaya-model-kakosnova-ekonometricheskogo-



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/

modelirovaniya-tipi-dannih-i-vidi-peremennih-vekonometricheskih-issledovaniyah-
ekonomicheskih-yavleniy.html, cBoG0HBI#.

10. Perpeccus B Excel [DnextponHHblii pecypc]: ypaBHeHue, npuMmepbl. JluHelHas
perpeccus/ fb.ru — Pexum mocryma: http://fb.ru/article/322644/regressiyav-excel-uravnenie-
primeryi-lineynaya-regressiya, CBOOOIHBIN

9. MeToauyecKue yKazaHUs /sl 00y4ar0IUXCS 110 OCBOCHUIO JMCIUIITHHBI
AnropuTMbl 00pa0OTKHM M aHaNIM3a JAHHBIX [DJIEKTPOHHBIA pecypc]: Meroauueckue
yKa3aHUs K TMPaKTHUYECKUM padoTam Jjisi HANpaBICHUH MOJITOTOBKH, peanu3yeMbix B ['AY
Ceepnoro 3aypaibs / ABTop-coct. M.B. Bunorpanosa. — Tromenbs: I'AY CeBepHoro 3aypaibs,
2022. - 60 c.

10. Ilepeyens HH(POPMALITHOHHBIX TEXHOJIOT Ui
JUis BBINOJIHEHUS KOHTPOJIBHOM PaboThl 00y4aroIIMMCS PEKOMEHJO0BAHO MCIIOJIb30BaTh
Microsoft Office (anexkrponnsie Tabiuibl Microsoft Excel), 9MOC Moodle.

11. MaTepuabHO-TeXHUYECKOE O0ecnedeHne TN CIUTITHHBI

JIsist IpOBe/ICHNUST 3aHSTHI JISKIIMOHHOTO THUIIA HCHOJB3YIOTCS ClICIUATbHbIC TOMEIICHUSI -
y4eOHBIC ayIUTOPUH, YKOMIUICKTOBAHHBIC CICHUATU3UPOBAHHON MEOCTIbI0 M TEXHHUUYCCKHMHU
cpencTBamMu OOYUYCHUS, CIYKAIIUMU JUIsl IPECTABICHUS y4eOHOM HH(OPMAIIUH.

Jlnst mpoBeieHHs MPAKTUUSCKUX 3aHATUH (3aHSITUH CEMHHAPCKOro THIIA), TPYIIOBBIX U
VH/MBU/IyalbHBIX KOHCYJIBTAL[MH HCHOJB3YETCs CIEIHAIBbHOE OMELICHHE, YKOMIICKTOBAHHOE
NepCOHALHBIMUA KOMITBIOTEpaMU € oneparnnonHoi cucremoit Windows, makerom Microsoft
Office u mp.

Jlnst TeKyIIero KOHTPOJIE M IPOMEKYTOYHON aTTECTAl[MH HCIOJb3YIOTCS CIICIHaIbHbIC
HOMEIICHHSI - y4eOHbIC ayJAUTOPHH, YKOMIUICKTOBAHHBIC CIICIMAIU3UPOBAHHON MEOENbIo, U
(M) KOMITBIOTEpPHBIC KJIACCHI, OCHAIICHHBIC KOMIIBIOTCPHON TEXHHUKOH C BO3MOXKHOCTBIO
HOJKIIOUCHUs] K ceTd MHTepHeT u oOecreueHneM JOCTya B DICKTPOHHYI HH(POPMALUOHHO-
00pa3oBaTeNIbHYIO CPEIly YHUBEPCHUTETA.

JInst  BBIMIOJIHEHUSI CAMOCTOSITEJIBHOW paboThl  OOydarommecs MOTYT —I10JIb30BaThCs
yutadbHeIMH 3anamu Oubmuoreku PI'BOY BO T'AY CesepHoro 3aypaibs, B TOM YHCIIE
OCHAIIEHHBIX KOMITBIOTEPAMH C JIOKATBHOW CEThIO M BBIXOJOM B MHTEPHET.

12. Oco0eHHOCTH OCBOEHHS MUCHHUIUIMHBI JISi WHBAJHIOB H JHI € OrPaHHYEeHHBIMH
BO3MOZKHOCTSIMH 3/10POBbA

OOyyenne oOyyarolUUMXcsl C OTPaHUYEHHBIMM BO3MOMKHOCTSIMH  3/I0pOBbS  IIpU
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAaHHOM paboyeil mnporpamMMmel ¢
UCTIOIb30BAHUEM  CHEIHMAIbHBIX METOJOB OOYyYeHHS M JAUJAKTHUECKHX MAaTepHajoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHAWBUAYATIbHBIX
BO3MOKHOCTEHN M COCTOSIHUSI 3JJ0POBBS TAKUX 00ydaromuxcs (00ydaromerocs).
B mensax ocBoeHuss y4eOHOW mporpamMmbl JUCHUIUIMHBI HMHBAJIUJAAMU M JIMIAMUH C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0OPOBbS 00ECTIeYNBAETCSI:

* JUI1 UHBAIWAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI IO 3PEHUIO:
pasMelneHne B JOCTYIHBIX ISl OOYYaIOIIMXCs, SBISIOIINXCS CIENBIMU WM CITa0OBHISAIINMH,
MecTax M B aJalTUPOBaHHON ¢opme crnpaBOYHOM HHGPOPMALMKM O PACHHCAHUM YIeOHBIX
3aHATUH; TPUCYTCTBHE  ACCHUCTEHTAa, OKa3blBaloOIIero oOydammeMycss HE0OXOAUMYHO

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepHaoB
(xpynHbId mpudT WK aynnodaiiibl), UCIOJIb30BaHUE BepcuH caita A cinadoBuasmux O bC
IPR BOOKS u cniermansHoro moounsHoro npuinoxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YaJbHOTO JIOCTya K WH(OpMAIMH, NpPeAHA3HAYCHHOW Ui MOOWIIBHBIX YCTpPOWCTB,
pabotarommx Ha omepanuonHoil cucteme Android m i0S, xoTopas He TpeOyeT crenuaibHO
00ydeHHOTO accucTeHTa, T.K. Jogu ¢ OB3 mo 3peHnio paboOTalOT CO CBOWM YCTPONCTBOM



IMPUBBIYHBIM CHOCOGOM, HCIOJIB3Y CIICHUAJIBHBIC IITATHBIC ITPOTrpaMMBbI JIS1 HE3PAINX JIIOIIGfI, C
kotopeiMu IPR BOOKS WV-Reader nmeet moaHyr0 COBMECTUMOCTH);

° AJI1 AHBAJIMAOB MW JIMI C OrPaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA IO CIIYXY:
HaJIJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HH(POPMALINY;

° AJI1 AHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOKHOCTAMH 3J0pPOBbid, HMCIOIIUX
HApYIICHHUST OTOPHO-IIBUTATEIIFHOTO alllapaTa: BO3MOXKHOCTh OECIHpPEISTCTBEHHOTO JOCTYIa
o0yyaromuxcst B yueOHble IOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMEeNIeHus Kadeapsl, a
TaKXe MPeObIBaHUE B YKA3aHHBIX  ITOMEIICHUSX.

OO0pa3oBaHre 00YJarOIIMXCS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MOXET OBITh
OpPraHNU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIBHBIX TPYNIax HIN B
OTACJIbHBIX OpraHu3anugax.



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

®OH/J ONEHOYHbIX CPEACTB

10 y4eOHOM JTUCIHUIUTMHE AJITOPUTMBI 00PA0OTKH M AHAJIHU3A JAHHBIX

JU1s1 HaripaBlieHust noaAroToBku  35.03.06 ArpounxeHepus

O6pa30BaT€J'II>HI)IG IIpOrpaMMhbl TexHuueckue CHCTCMBI B anO6I/IBHCCC,
TexHuueckui CCPBUC B AFpOHpOMBIHIJ'IGHHOM KOMIIJICKCC

YpoBeHb BhICIIET0 00pa3oBaHus — OakagaBpuaT

Pa3pabotunk: BunorpagoBa M.B., crapmmii npenojaBarens Kaeapbl
MaTE€MaTUKU U HHPOPMATUKHU

VYTBepkKIEHO Ha 3acelaHnu Kapeapbl
ITpoTokomn Ne 10 ot «31» mast 2024 r.

W.o. 3aBemyromero kabeapoit  2#4 H.H Mansuykosa

Tromens, 2024



KOHTPOJIBHBIE 3AJTAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITEJbHOCTH, XapaKTePHU3YIOLIHe 3TalbI

(l)opan()BaHnﬂ KOMIIeTEHIINIi B nmpouecce OCBOCHU S U CHUIIJINHBI

AJI'OPUTMbBI OBPABOTKHU U AHAJIM3A TAHHBIX

Bomnpocebl k 3a4éTy

Bomnpocsl

YK-1
Crniocoben
OCYILIECTBJIATh
MMOUCK,
KPUTHYECKUI
aHaIu3 u
CUHTE3
nHpopManuu,
[IPUMEHSATD
CHCTEMHBIN
[MOJXO0/1
peneHus
[MOCTaBJICHHBIX
3a1a4

JUISA

AJNTrOpUTMBI: IOCTPOECHUE U aHAJIU3.
bazoBble anropurMel 00pabOTKU JAHHBIX.
Heiiponnsie cetu.

JlepeBbs penieHuid.

. Pecypcras  sddexTuBHOCTH
3¢ GEKTUBHOCTH aJITOPUTMOB.

6. MaremaTHuecKuii anmapar aHajan3a ajJropuTMOB.

7. CTpyKTyphl JaHHBIX.

8. Meroap! aHanu3a u 00pabOTKU TaHHBIX.

9. IlepBuunast oOpabOTKa JTaHHBIX.

10. Ananmu3 oHOH M JBYX HOPMAJIbHBIX BRIOOPOK.

11. DnemeHTH KOPPEIALMOHHOIO aHaIu3a. Y paBHEHUE ApHOM JTMHEHHON perpeccuu.
12. Meron nHanmensimx kBagparoB (MHK) mist HaxoxneHust mapaMeTpoB ypaBHEHHS
perpeccun. CBsi3b MEXAY pe3yJbTaTUBHBIM IIPU3HAKOM M IIPU3HAKOM — (DAaKTOPOM.

13. Iloka3zarenu KauyecTBa ypaBHEHHS PETPECCHH.

14. IlpoBepka TrumoTe3 O 3HAYMMOCTU [APAMETPOB YypaBHEHHUs, KodpduuueHTa
KOPPEJSLUN U YPAaBHEHUS PETPECCUU B LIETIOM.

15. MeTobI NpOBEPKH HOPMAIBHOCTH.

16. HenuneitHast perpeccusi, ee BuIbl. Koppensmust IUisi HEJIMHEHHOW perpeccu.
ITokasaTenu kayecTBa HEJIMHEHHOW PErPECCHUH.

17. OpHOdaKTOPHKII aHaJIN3. Hemnapamerpuueckue
OJTHOPOJHOCTH.

18. OuenuBanue 3¢ ¢hekToB 00padOTKH (HETapaMeTPUICCKH TOIXO0).

19. JIByxdaxropubiii ananu3. CBs3b 3aAad JBYX(AKTOPHOTO U OJHO(PAKTOPHOTO
aHayu3a.

20. Tabnuua AByX(aKTOPHOTO aHAIN3A.

21. JIByx(axkTOpHBII TUCTIEPCHOHHBIN aHAIN3.

22. BelsBiieHUE KOPPENALUOHHBIX 3aBUCUMOCTEH.

23. TloctpoeHne u BH3yanu3anusi TPEHIOB U PETPECCHOHHBIX 3aBUCHMOCTEH MEXIy
HabopaMu JTaHHBIX.

24. Mopenbs MHOKeCTBeHHOW perpeccun. Tpamunmonusiii MHK mmst MHOKeCTBEHHOM
perpeccum.

25. Tloka3aTenmu TeCHOTHI CBSI3UM (haKkTOpa C PE3ynbTaToM: KOd(PPHUIMEHTH YaCTHOM
3JIACTUYHOCTH, CTAHIapPTU3UPOBaHHbIE KO UIMEHTHI (f—K03dPuiineHTs!).

26. YactHas KOppessIus.

27. OueHka 3HAYUMOCTH MHOXKECTBEHHOT'O YpaBHEHMS pPErpeccuu, ero (akTopoB U
YaCTHBIX KOA((OULIMEHTOB KOPPETSAILUU.

28. OUKTHBHBIE IEPEMEHHBIE.

29. Hcnons3oBanue makera Ms Excel «AHanu3 JaHHBIX» UI1 HAXOXKICHUS:

e OCHOBHBIX YHCIIOBBIX XapaKTEPUCTUK UCCIIEAYEMbIX TPU3HAKOB;

e  YpaBHEHHMH perpeccuu, 3aBUCUMOCTU PE3yJIbTATUBHOIO MPHU3HAKA OT OJHOTO WIIU
6ospLIero yrcia (pakTopos;

e  TIOKa3aTeJied TECHOTHI CBA3H,

e  IIOKa3aTesiel KaueCcTBa YPaBHEHUS PETPECCHHU.

agkrownE

QIrOpUTMOB.  MeTOoabl  OLCHKH  peCcypCHOM

KpUTEpUU IIPOBEPKU




IIpouenypa oneHuBaHUA 3a4eTa

Bonpocsl k 3adery oOydarolyecs IMOJIy4alOT B TEUCHHE IEPBOM HENeNM Havyajla M3y4eHUs
JTMCUIUTUIAHBIL.

OOygaromuiicst TOMYCKaeTCsl K MPOMEXYTOYHOM aTTecTaluu (3a4eTy) Mo JUCIUILINHE B (hopme
TECTHPOBAHUS MIPU YCIOBHH IOCCIICHHS 3aHITUH U YCIHEIIHOTO BBITIOJHEHUS TEKYIIETO KOHTPOJS B
TEUYEHUE CEMECTPa, KOTOPOE BKIIFOYACT:

e TIOJIOKUTEIbHBIE OLECHKM 3a IPOMEXKYTOYHBIE KOHTPOJbHBIE paboThl (ouHast Qopma

o0OyueHus);

e  YyCHEIIHOE COOECEeIOBAHUE TI0 TEMaM, BHIHOCUMBIM Ha CAMOCTOSTEIIEHOE N3YUCHHUE;

B nporuBHOM cityyae 00y4aromuiicss He JOMYCKAETCs K MPOXOKICHUIO TECTOBBIX 3a/IaHUi, J10
MIOJTHOM JIMKBHUJIAIIMU BCEX 33[0JDKEHHOCTEH.

Tect B cucreme SMOC Moodle Bkmtogaer 30 BOIpocoB, B CIIy4aifHOM MOPSAKE BHIOPAHHBIX U3
Oanka BorpocoB. OOyuaromeMycsi MPEAOCTaBISAETCS 2 TONBITKA MPOJODKATEIHOCTRIO 45 MHUHYT
Kaxasi.

Kpurepun onenku 3auyera

Ecnu 3auer npoogutrcs B ¢opme TectupoBanuss B JUOC Moodle, To ouenka «3aureno/He
3aYTEHO» BBICTABJISIETCSI CUCTEMOM aBTOMAaTHMYECKH COIJIACHO WIKajle OLCHMBAHUS TECTUPOBAHUS Ha
3ayere.

Ecnu 3aueT npoBoauTcs B popMe HTOroBOro codece10Banus, TO:

OneHka «3auTeHO» BBICTABISAETCA, €CIM OOydyarolmMics MOCellan 3aHATHS, YCIEIIHO
BBITIIOJIHIII TEKYILUNA KOHTPOJIb U YCIIELIHO MIPOLIEN HTOTOBOE coOece10BaHuUE.

Onenka «He 3auTeHo» BbICTaBIseTCA, e€ciu oOOyyaromuiicss He OblI  JOMyIIEeH K
IIPOMEXYTOUHOM aTTecTalluy UM HE MPOILLIEN UTOrOBOE coOeCce0BAHNUE.

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThI
(ouHas ¥ 3a04HasA (POPMBbI O0OyUeHH )

Tema «AJTOPUTMBI H CTPYKTYPbI JAHHBIX»

Bapuanr 1. l3BecTHO KOJIMYECTBO oOmNEpauuid, BBIIOJHSAEMBIX JABYMS alTOPUTMAaMH,
pelIaroIyMU OHY 3a/1ady:

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

T2 (n)=2n3+3

Kakoli u3 airopuTMoB MNpeANoOuYTHTEIbHEE WCMONb30BaTh Ha mpakTuke? IlpeacraBuTh
rpaduyeckoe 000CHOBaHUE.

Bapuant 2. [Toka3zate, 4To (yHKIMS BPEMEHHON CII0KHOCTH 2

Bapuanr 3. IToka3ats, 4TO byHKIUSA BPEMEHHOH CJII0’)KHOCTH

f(n)=23n2 +5nlog(n)+7n = ©(n?)

Bapuant 4. IIpaBmio CyMMHpPOBaHHMS HCIIONb3yeTCS JUIS  BBIYHCICHUS BPEMEHHU
TI0CJIEI0BATENLHOTO BHIMOMHEHHUS TIPOrPaMMHBIX (parmenToB. I1ycTh umeercs Tpu dparmenta O(n?),
O(n®), ®@(n®log(n)). Haiitu T1(n)+T2(n)+T3(n).

Bapuanr 5. ITokasats, uro ¢pyskms T(n) = 3-n° + 2:n? nMeer BepxHIOM0 oneHKy O(n °).

Bapuant 6. [Tycts nmetorcs n1Ba ¢pparmenta co BpemereM BoinonHeHus: O(f(n)) u ©(g(n)), rue

: 9(n)=

4
f(n) n*,eciu n —uemno n?eciu n —uemno
n°,eciu n —Heuemmo

ns,eC'Jll/l n —He4enHo
Haiitu T(n).

Bapuanr 7. Jlans! cnenyromue GyHKIIMHA OT N:

f,(n)=n?



f,(n)=n? +1000n
Neciu n — Heuyemmuo
fa(n :{ 5
nN°,eciu n —uemno
n,eciu n>100
f4(n =

n® eciu n <100

Vkasatp a7s1 Kax o mapbl Gpysakmumii, koraa fi(n) umeer nmopsiaok pocra O(fj(n)) u xoraa fi(n)
ectb Q(fj(n)).

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

BapuanTt 9. OnieHuTe KOJIMYECTBO ONEpAIMH ISl aITOPUTMOB:
— MTOMCKa BCEX JIENUTEIICH unciia;
— HAXO0X/ICHHUS MUHUMAJIBHOTO U MAKCUMAJIBHOTO 3JIEMEHTOB MacCUBa;
— OTpeIeTICHUSI KOJTUYECTBA MOJIOKUTEIIbHBIX JIEMEHTOB MAaCCHBA;
— MIPOBEPKU YKCIIa HA IPOCTOTY.
B xaxaom cinydae onummnTe HaOOP MCIOIB3yEMbIX 3JIEMEHTApPHBIX onepanuii. Onpenenure
ACUMITOTUYECKYIO CI0XKHOCTh 3TUX aIrOPUTMOB.

Bapuant 10. BeimonHUTE aHANMN3 BPEMEHHON CIIOKHOCTH CIIEIYIOUIUX aIrOPUTMOB!
— JINHEWHOTO MOUCKa ¢ 0apbepoMm;

— COPTHPOBKA METOJIOM IPOCTOT0 0OMEHa;

— COPTHPOBKA METOJIOM IIPOCTOTO BHIOOPA.

Tema «OnHodgaKkTOPHAS perpecCHOHHAS MO/IeJb.

3aganue 1. Ilo 10 CenbCKOXO3SIMICTBEHHBIM NPEANPUATHAM HMEIOTCA JaHHbIE O
ce0ecTOMMOCTH MOJIOKa U CpeiHel MPOAYKTUBHOCTH MoJjoKa (Tabiu. 1 u 2).

Tab6muma 1
CebecTouMoCTh MOJIOKa, py0./1

CenbCcKoX03sicTBE [Ipeanocnenusisa 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 70 | 59 8,0
2 6,0 5,2 8,3 5,8 6,9 7,8 7,0 59 8,0 7,5
3 5,2 8,3 5,8 6,9 7,8 70 | 59 8,0 7,5 6,0
4 8,3 5,8 6,9 7,8 7,0 5,9 8,0 7,5 6,0 5,2
5 5,8 6,9 7,8 70 | 59 8,0 7,5 6,0 | 52 8,3
6 6,9 7,8 7,0 5,9 8,0 7,5 6,0 5,2 8,3 5,8
7 7,8 7,0 59 8,0 7,5 6,0 | 52 8,3 5,8 6,9
8 7,0 59 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




Tabmumna 2
CpenHsisi MPOTYKTUBHOCTH MOJIOKA, KT

CenbCKOXO035CTB [Tocnennsisa mudpa HoMEpa 3a4€THON KHIDKKH
eHHOE 0 1 2 3 4 5 6 7 8 9
MIpepHUsITHE
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
3) 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 CpeAHEH MPOTyKTUBHOCTH.
2. OueHUTh KaueCTBO YPaBHEHMSI C TIOMOLIBIO CPEHEN OIMOKH arpOKCUMALINH.
3. Haiitu cpegnuii (o600maromuii) KoaGPHUIMEHT JIaCTUYHOCTH.
4. OueHUTh TECHOTY CBSI3U € IOMOIIIbIO TIOKa3aTeNIel KOPPENIALUY U IE€TEPMUHALINH.
5. OneHuTh 3HAUUMOCTH K03 PHIMEeHTa Koppesiiuu yepe3 t-kpurepuil CThI0eHTa PH O
=0,05.
6. OueHUTh CTaTUCTUYECKYI0 HAJIEKHOCTh pE3yJbTaTOB PETrPecCHOHHOrO aHaau3a ¢

nomouisio F-xpurepus ®@uiepa npu a = 0,05.

7.

Paccuurath IMPOrHO3HOC 3HAYUCHUC PE3yJIbTaTad, €CIINU IMPOTrHO3HOC 3HAYUCHUC (baKTopa

yBenuuutcs Ha 10 % oT ero cpeHero ypoBHs.

3aganue 2. B TeueHue MIECTH JIET HCIOJIB30BAJIUCH TPU PA3IUMYHBIX TEXHOJOTHH IIO
BBIPALIMBAHUIO CEIBCKOXO3SIMCTBEHHON KYIbTYphl. [laHHBIE 110 SKCHEPUMEHTY (B 1I/Ta) MPHUBEICHHI B
tabnuue. [Ipu ypoBHe 3HaunMoctu o = 0,05 MeTO10M JUCIEPCHOHHOIO aHAIN3a YCTAaHOBUTH BIMSIHHUE
Pa3IUYHBIX TEXHOJOTHH Ha YPOXKalfHOCTh KYJIbTYPBHI.

Bapmuanr 1. Bapmuanr 2.
I'on Texnonorus (hakrop) l'on Texnonorus (aktop)
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.
l'on Texnonorus (dakrop) l'on Texnonorus (haktop)
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




Bapmuanr S. Bapuanr 6.
T'on Texnonorus (dhakrop) l'on Texnonorus (hakrop)
F1 F2 Fs F1 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 3 0,25 0,26 0,28
4 0,18 0,22 0,27 4 0,28 0,22 0,25
5 0,20 0,30 0,34 5 0,20 0,30 0,32
6 0,16 0,28 0,40 6 0,19 0,25 0,38
Bapuant 7. Bapuanr 8.
I'on Texnomnorus (paxrop) I'on Texnonorus (paxTop)
F1 F2 Fs F1 F2 Fs
1 0,32 0,26 0,29 1 0,36 0,30 0,29
2 0,31 0,31 0,26 2 0,34 0,34 0,28
3 0,31 0,27 0,30 3 0,32 0,35 0,30
4 0,28 0,29 0,31 4 0,33 0,32 0,28
5 0,33 0,27 0,30 5 0,35 0,29 0,31
6 0,30 0,26 0,28 6 0,33 0,31 0,35
Bapuant 9. Bapuant 10.
I'on Texnonorus (daxtop) l'on Texunonorus (paxTop)
F1 F2 Fs3 F1 F2 F3
1 0,36 0,34 0,30 1 0,27 0,31 0,34
2 0,38 0,35 0,32 2 0,34 0,35 0,33
3 0,34 0,32 0,36 3 0,31 0,29 0,31
4 0,38 0,37 0,29 4 0,36 0,34 0,33
5 0,35 0,29 0,31 5 0,33 0,32 0,31
6 0,36 0,31 0,34 6 0,32 0,30 0,32

Tema «MHOKeCTBEHHAs perpeccus».

3apanme. Ilo 30 cenbCKOXO3AHCTBEHHBIM NPEANPUATHIM HMEIOTCS JaHHbIE O CPEeIHUX
3HAYCHUSX W BapHAlMA YPOXKAHHOCTH 3€PHOBBIX, KOJIMYECTBE BHECCHHBIX YIOOpPEHHH U
HACBIIIEHHOCTH CEBOOOOPOTA 3€PHOBBIMU, a TAKXKE O 3HAYEHUAX KOI((PUIIMEHTOB MapHON KOPPESALUU
MEXy 3TUMHU pU3HaKamu (Tadu. 3 u 4).
Tabnuma 3
Y pokaliHOCTB 3€PHOBBIX, KOJIMYECTBO BHECEHHBIX Y0OPEHUH U IPOIOIKHTEITHHOCTD
BEreTalMOHHOr0 Neproia

. Hacpimennocts
Y poxkaitHOCTh 3€pPHOBBIX, BHeceHo opranmyecKux
IMpenrmo- 1/ra yIoGpeEMH, /T CCBOOﬁOpOT(;a/ 3epHOBBIMH,
CIICOHSA 0
wndpa Cpennee Cpennee Cpennee
HOMepa Cpennee | xBagparmye- | CpenHee | KBaapaThye- Cpennee | xBagparnye-
3aueTHOli | 3HAUEHUE | CKOE OTKJO- | 3HAUY€HHe | CKOe OTKJIO- 3Ha4YeHUe CKO€
KHIKKHU HEHUCEC HEHUEC OTKJIOHCHHE
y o, X, o, X, o,,
0 12,5 50 10 15 45 8,0
1 13,5 5,4 12 1,7 48 8,5
2 15,0 5,8 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 21,5 8,2 26 3,1 69 12,0
9 22,0 8,6 28 3,3 72 12,5
Tabnuna 4
Jluneiinpie K03 GUIMEHTH TAPHOU KOPPEIISIHH
[Mocnennss mudpa Homepa r r
3a4€THON KHHM)KKHU Y YX2 1X2
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
S) 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 MHOXKECTBEHHOH JIMHEMHON pErpeccuu 3aBHCHUMOCTH

YPOXKalfHOCTH 3€pPHOBBIX OT KOJIMYECTBA BHECEHHBIX YIOOPEHHWH M HACHIIIEHHOCTH CEeBOOOOpOTa
3€pHOBBIMHU.

2. OmnpenenuTs TMHEHHBINA KOA(D(OUIIUEHT MHOKECTBEHHON KOPPEIISAIHH.

3. Paccunrare 00mmit F-kpurepuit @umnepa npu ypoHe 3HaunmoctH o = 0,05.

Tema «Ilaker Ms Excel «cAHAJIU3 JaHHBIX»».
Bapmuanr 1.

[To 19 mpeanpusaTHUsM ONTOBOI TOPTOBIM 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. y=30+10X1 +8X2, R2 =0,92; (2 5) (4 0)

2 2 :
g ¥ =21+14% +20X, +0.6x;, R*=095; (50 (150)(02)

B ckoOkax ykazaHbl 3Ha4€HHUsI CTAHJAPTHBIX OIIMOOK A1 K03()(DUIIMEHTOB perpeccuu.
3aoanue: ¢ ucnonb3oBanueM cpeacts [lakera Ms Excel «Ananu3 qaHHbBIX»:

1. IlpoaHanu3upyiTe TECHOTY CBS3M pe3yibTaTa ¢ KaXIbIM U3 (DaKTOPOB.

2. Boibepute HauyuIiee ypaBHEHHE perpeccuu, 000CHYHTE PUHSATOE pelIeHuE.

Bapmuanr 2.

[Io 25 TeppuropusM CTpaHbl M3y4aeTcsl BIMSHUE KIMMAaTHYECKMX YCIOBHM Ha YpOXKallHOCTb
3epHOBBIX y (1/ra). 151 5TOr0 OBIIM OTOOpaHBI IBE OOBSICHSAIOLINE TEPEMEHHBIE:

X1 — KOJIMYECTBO OCA/IKOB B IEPUOJI BEreTaluuu (Mm);

X2 — cpeaHasa Temrneparypa Bozayxa (0 C).



Marpuia napHsIx ko3¢

HWIIUCHTOB KOPPCIIANNU 3THUX IoKa3aTelieil UMeeT CHGI[yIOH_II/Iﬁ BU:

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 qaHHBIX»:
1. Onpenenure yacTHble KOA(h(UIMEHTH KOPPENALMU pe3ylbTara ¢ KaxAbIM U3 (aKTOPOB.

[TpokOMMEHTHpYHTE pa3Iuuue TOJYYCHHBIX MApHBIX M YaCTHBIX KOA(P(UIMEHTOB KOPPEISLIUU
pe3yiabTaToB

2. HccnenoBatenp, aHAIM3UPYIOIIUNA JAHHYK 3aBHCHUMOCTb, HAMEPEH ONPEIEIIUTh Ha OCHOBE

MIPUBE/ICHHOI BBIIIIE MATPHUIIbl, KAKOE YPaBHEHUE PErPECCHH JIyUIlle CTPOUTD:

A) mapHy0 JIMHEHHYIO PErPECCHIO y HA X1;

b) nmapuyro TMHEHHYIO perpeccuio y Ha X2;

B) MHOXECTBEHHYIO TUHEUHYIO PETPECCHUIO.

Kax ObI BBl OTBETUIIN Ha 3TH BOIPOCHI?

3. IlocTpoiite ypaBHEHHE perpeccuy B CTaHAAPTH30BAHHOM MacIITade U CAETaiTe BBIBOJIBI.

Bapuanr 3.
ITo 30 nabaroeHUAM MaTpUIa NapHBIX K03((GUIMEHTOB KOPPEISINU 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. [locTpoliTe ypaBHEHUE PETPECCUU B CTAHAAPTU30BAHHOM BU/JIE U C/IEJIANTE BHIBOBI.

2. OnpenenuTe 1nokas3areiab MHOXECTBEHHONW KOPPEIISILIUHU.

3. Ouenure 1enaecooOpa3HOCTh BKIIOYEHHS MEPEMEHHON X1 B MOJEb MOCIE BBEJICHUS 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 CPEeTHEr0JJOBOH CTOMMOCTH OCHOBHBIX (POHIOB X2 (MJIH. py0.):

Koaddunment gerepmunarim ?7?

MHoxecTBeHHbIN K03()(PUIIMEHT KOppensiu 0,85

YpaBHEHHE perpeccuu y =777+ 0,48x1 + 20x>
CranmapTHbIe OIMOKK TapaMeTPOB 2 0,06 777
T-xkputepuit 115 mapamMeTpoB 15 77?7 4

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

1. BoccTaHOBUTE NPONYIIEHHBIE XapAKTEPUCTHKHU.

2. C BeposiTHOCTBIO 0,95 mocTpoiiTe JOBEPUTEIbHBIE MHTEPBAIBI I KOY(PPHUIIMEHTOB PETPECCHH.
3. [Ipoanann3upyiTe pe3yabTaThl PErPECCUOHHOIO AHAIM3A.

Bapmuanr S.

3aBUCUMOCTh MOTPEOIeHUs] AJIEKTpOodHepruu y (Teic. KBTX4) oT 00beMOB mNpou3BOACTBA

MPOIYKIHH A — X1 (TBIC. €11.) ¥ MPOAYKIMHU b — X7 (ThIC. €11.) XapakTepu3yeTcs CIeayIImUM 00pa3om:



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

VYpaBHeHHE perpeccuu B CTaHIapTU30BAaHHOM BHJIE

Koapduument nerepmunanum 0,95
Koaddunment Bapuanuu y 27%
Koaddunment Bapuanum x1 45%
Koaddumnuent Bapuaruu x, 40%

3aodanue: ¢ ucnonp3oBanueM cpeacts [lakera Ms Excel «Ananu3 qaHHBIX»:

1. Cnenaiite BEIBOJIBI O CHIIC BIUSHUS (aKTOPOB HA PE3YIIBTAT.

2. YuuTeiBas 3HaueHUS KOA(DPUIIMEHTOB BapHaIliy PacCMAaTPHUBAEMBIX MPU3HAKOB, OMPEICIUTE
9acTHBIE KOA()(PHUIIMEHTHI 21aCTUYHOCTH, C/ICTIANTE IO HUM BBIBOJIBI.

3. OueHHuTe 3HAYMMOCTH YpPaBHEHHsSI PErPEeCCHM, YUYUTHIBas, 4YTO OHO mocTtpoeHo 1o 30
HaOJIIOICHUSIM.

Bapuanr 6.
Nmeetcs nadopmarius o 25 HaOI0ICHUSAM TaOIHIIbI, IPUBEIACHHON HIDKE
Tabnuia
Cpennee
[Tpuznax SHAMCHIE Koaddunment Bapuanuu, %o YpaBHeHuUe perpeccun

y 35 20 y=20+x1—2,0x2

X1 16 30 y=9+11x1

X2 8 10 y=4—41x
3aoanue: ¢ ucnoan3zoBanueM cpeacts [lakera Ms Excel «AHanu3 JaHHBIX»:

r. =-0,35
1. OI_[eHI/ITe 3HAYUMOCTH KaXX10Iro ypaBHeHI/IH perpeccpm, €CJIM U3BCCTHO, UTO X2 ’ .

2. OueHHuTe 3HAYMMOCTb KO3(PQUIMEHTOB PErpecCUd YpaBHEHUS C JABYMS OOBSCHSAIOLIMMU
[IEPEMEHHBIMH.

3. Onpenenure Nokas3areny YaCTHON KOPPEISALUU.

4. HaiinuTe yacTHbIEe KO3(QPUIUEHTHI JTaCTUYHOCTH.

Bapmuanr 7.

ITo coBokymHOocTH 30 MpeAnpUATHI KOHIIEpHA U3Yy4aeTCsl 3aBUCUMOCTh IPUOBLITH y (ThIC. PYyO.) OT
BBIPAOOTKH MPOIYKIIMU HA OJTHOTO paOOTHHKA X1 (€/1.) U MHAEKCA IIeH Ha MPOayKIuto X2 (%). JlaHnHbIe
MIPUBE/ICHBI B TA0OIHIIE

Tabnuma
IMou3HaK Cpennee CpenHee kBapaTUYECKOE [TapHbIii Koa(b(pnuneHT
p 3HAYCHHUC OTKJIOHCHHC KOpPEJSALNI
y 250 38 r, =068
X1 47 12 r, =063
x2 112 21 I, = 0,42

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

1. TlocTpoiiTe NMHENHHbIE ypaBHEHHUS MTAPHON PETPECCHH, OLEHUTE UX 3HAYUMOCTh C MOMOMUIbIO F-
kpurepus dumepa.

2. Haiipgute ypaBHEHHE MHOYKECTBEHHOW pErpecCHM B CTaHAAPTU30BAaHHOM M HaTypalbHOM

Macuiraoe.
3. PaccuuraiiTe MHOXECTBEHHBIH KOIPQPHUIMEHT KOppessiiuu, OOUIMM W YacTHbIE KpPUTEpUU

duiepa U cAeIanTe BIBObL.



Bapuanr 8.

N3yuaercs 3aBUCUMOCTH MO 25 MPEANpHUATHSIM KOHIIEpHA TOTPEOJICHHs MaTtepuaioB y (T) OT
HEPrOBOOPYKEHHOCTH Tpyaa X1 (KBTX4 Ha omHOTO pabodero) u o0bemMa MPOU3BEICHHOW MPOAYKIIUU
X2 (ThIC. €11.). JlaHHBIC IPUBEICHBI B TAOJIHIIC.

Tabmuna
TIorsHaK Cpennee CpenHee kBaipaTHUECKOE [Tapubrit K03 uIIeHT
. 3HAYCHHE OTKJIOHEHHE KOPpeJSILH
y 12,0 2,0 M = 0,52
X1 4,3 0,5 ryx2 =0,84
= e 18 ., =043

3aodanue: ¢ ucnonp3oBanueM cpeacts [lakera Ms Excel «Ananu3 qaHHBIX»:

1. ITocTpoiiTe ypaBHEHHE MHOKECTBEHHOM PErpeccuM U MOSICHUTE YKOHOMHYECKUU CMBICI €ro
apamMeTpoB.

2. Ompenenure yactHble KOI()(UIIUEHTHI 3JTACTUYHOCTH M CTaHJAPTHU30BAHHBIE KOA()(OUIIMCHTHI
perpeccuu.

3. HaiinuTe 9acTHBIC M MHOXKECTBEHHBINH KO3()PHUIIMEHTHI KOPPEIIALINH.

4. OueHuTe 3HAYMMOCTh YPaBHEHHsI pErpeccu ¢ nomoisio F-kpurepus Ouiiepa.

Bapuant 9.

ITo 50 cembsiM m3y4ayock moTpediacHue Msica — y (KT Ha JyIIy HaceJIeHHs) OT goxoaa — x1 (pyo.
Ha OJTHOTO YJIeHa CEMbHU) M OT MOTpeOIeHUs PHIObI X2 (KT Ha Iylry HaceiaeHus ). Pe3ynbTaTel oka3anuch
CIICAYIOIIMMU:

YpaBHEHUE perpeccuu y=—180+ 0,2x1—0,4x2
CraniapTHbIe OIMOKH MTApaMETPOB 20 0,01 0,25
MHoXecTBeHHBIN K03 (DUITMEHT KOpPeNsIiu 0,85

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

1. Ucnonb3ys T-xputepuii CThI0JI€HTa, OLIEHUTE 3HAUMMOCTb [1apaMETPOB YPaBHEHHUSI.

2. Paccuuraiite F-kpurepuii @urnepa.

3. Ouenute no yactHeIM F-kputepusim @uiiepa 1enecooOpa3HOCTh BKIIOUEHUS B MOJIENb!
A) daxTopa x1 ocne gaxropa x2;

b) ¢akropa x2 nmocne pakropa xi.

3apaua 10

[To 40 mpeanpusATUSIM OAOK OTpACIH UCCIIEIOBAIACH 3aBUCUMOCTh MPOU3BOJAUTEIHLHOCTH TPYAA —
Yy OT YpOBHS KBaJU(UKalUU padOYMX — X1 U SHEProBOOPYKEHHOCTH UX TpyAa — X2. Pe3ynbrarhbl
OKa3aJKCh CIACAYIONIIMHU:

YpaBHEHHE perpeccun y=a+ 10x1+2x
CraniapTHble OIIMOKH TapaMeTPOB 0527
T-xpuTepuii 1715 MapaMeTpoB 3?75
MHoxecTBeHHbIH K03()(DUITMEHT KOPPEISIIH 0,85

3aoanue: ¢ ucnonwp3zoBanuem cpeacts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. Onpenenute nmapaMeTp a U 3aM0JIHUTE MPONYIICHHBIE 3HAYCHUS.

2. OueHHTe 3HAYUMOCTH YpaBHEHUS B II€JIOM, HCHOJb3YysSd 3HAUYEHHUS] MHOMXKECTBEHHOI'O
Kod(purmenTa KoppemsIuu.

3. Kakoii u3 (hakTopoB oKka3biBaeT 0oJiee CHIIBHOE BO3/ICHCTBHE HA PE3yIbTatT?



IIpouenypa oneHnBaHHUs KOHTPOJIbHBIX padoT

Jis K10 KOHTPOJIBHOHM paboThl pa3paboTaHbl KAPTOUKH 110 BAPUAHTAM, C IEIBI0 HCKIIIOUUTh
BO3MOXXHOCTh CHHCBIBaHHUS U BO3MOXXHOCTH OOBEKTHBHO OLEHUTH pabory oOywaromierocs. I[lpu
OIICHKE YPOBHSI BBIIIOJIHEHUS KOHTPOJIHHOW PabOThI, B COOTBETCTBUU C IMOCTABICHHBIMU LIECISAMU U
3aJlayaMH JUIs JAHHOTO BHJIa y4eOHOM 1eATeIbHOCTH YCTAHOBIICHBI CIEAYIOLIUE KPUTEPHUH:

*  YMEHHME CaMOCTOATEIbHO OCMBICIISITH IIPO0JIEMY Ha OCHOBE CYIIECTBYIOLIMX METOJIUK;

*  yMEHHE JJOTUYHO U TPAaMOTHO HM3JIaraThb COOCTBEHHbIEC YMO3AKIIOUCHHS U BHIBOJIBI;

*  yMEHHE aHAJIM3HMPOBATH U 00001IIaTh MaTEepHall.

Kpurtepuu ouenku

ITo pe3ynbTaTaM BBIIOIHEHUS KOHTPOJIBHBIX pab0OT 00y4aroLieMycCsl BBICTABIIAIOTCS OLIEHKA!

«omauuno», ecnu padoTa BBINOJIHEHA IMOJHOCTBIO; B JIOTUYECKHX PACCYyKACHUAX U
O00OCHOBAaHMHU pEIIEHUs] HEeT NpoOenoB M OHMMOOK; B PEIIEHUH HET MaTeMaTHMYeCKUX OLIMOOK
(BO3MO’KHA OJTHA HETOYHOCTb, OTMHMCKA, KOTOPask HE SIBIISICTCS CICICTBUEM HE3HAHUS WM HETTOHUMAaHUS
y4eOHOTr0 MaTepuana).

«xopowioy, ecnu paboTa BBIIOJHEHA IIOJHOCTBIO, HO OOOCHOBaHMS IIaroB peIICHUS
HE/I0CTaTOYHbI (eCii yMeHHe OOOCHOBBIBATh PACCYKICHMs HE SBISUIOCH CIELHMAIbHBIM OOBEKTOM
MIPOBEPKH); JOMYIIEHBl OFHA OMMOKAa WM €CTh JABa — TPU HENOYETAa B BBIKJIAIKAX, PUCYHKaX,
yepTexkax WK rpagukax (eciau 3TH BUIbl pabOT HE SBJSUTUCH CHIELUATIbHBIM 00BEKTOM ITPOBEPKH).

«y0061emeopumenbHo», €Civ JOINyIleHo Ooiiee OoaHOM omuOkm wim Oosee OBYX — Tpex
HE/JI0UYEeTOB B BBIKJIAJKAX, dYepTekax WiIM rpadukax, HO ydalluics o0sagaer o0s3aTeNbHbIMU
YMEHUSMH 110 ITPOBEPSIEMON TEME.

«Hey0o061emeopumenbHo», €CIU JIONYIIEHbl CYLIECTBEHHbIE OIIMOKH, IOKa3aBIIME, 4YTO
yuaiuiics He 00yagaeT 00s3aTeNIbHBIMU YMEHUSMU 110 JaHHOM TEME B IIOJIHOM Mepe.

BOl'lpOCbl K coﬁeceImBaHmo o TéeMaM, BLIHOCUMBIM Ha CAMOCTOATCJIBHOEC U3YICHUE

Paznen 1 AropuT™Msbl M CTPYKTYPbI JaHHBIX.
1. ba3oBbie anropuT™MBbI 0OPaOOTKH JTaHHBIX.
2. HeiipoHHBbIE ceTH.
3. JlepeBbst pereHuii.
Paznen 2 OnnodaxropHasi perpecCHOHHAst MOIeb.
. AHanmu3 OJJHOM U JBYX HOPMAJIbHBIX BBIOOPOK.
. Meronbl MpoBEpKH HOPMAITLHOCTH.
OnHodakTOpHBIN aHaNN3.
. Hemmapamerpuueckue KpuTepun MPOBEPKH OTHOPOTHOCTH.
OnenuBanue 3gPpexToB 00paboTKH (HEemapaMeTpHUUECKHid MTOAX0T).
Pa3nen 3 MuoskecTBeHHast perpeccust.
1. JIByxdakropHblit ananu3. CBs3b 33124 IBYX(aKTOPHOTIO M 0OAHO(PAKTOPHOTO aHAIN3A.
2. Tabmumna nByx(akTOpHOTO aHAIH3a.
3. JIByx(aKkTOpHBIi AUCTIEPCUOHHBIN aHAIU3.
Pa3nen 4 Ilaker Ms Excel «<AHa/u3 JaHHBIX.
1. BeolaBneHue KOppPeNALUOHHBIX 3aBUCUMOCTEH.
2. TlocTpoeHne M BH3yalIM3alusl TPEHIOB M PETPECCHOHHBIX 3aBHCHUMOCTEH MEXITy Habopamu
JTAHHBIX.

ahwN R

IIpouenypa oueHuBaHusi codece0BaAHUA

CobecenoBanre MPOBOIUTCS B (pOpMe WHAMBHIYATBHOTO OMpPOCa JUISA OTPEACTICHHUS YPOBHS
OCBOCHHOCTH OOYyYaroIIMMHUCS Te€M, BBIHOCUMBIX Ha caMOCTOATeNbHOEe H3ydeHue. Kak mpasuiio,
cobeceZloBaHME TPOXOAUT HA  KOHCynbTanuu. IlpemogaBarens — 3apaHee  HpeAyHpexaaeT
o0yyJaromerocsi 0 cpokax IpOBeAeHUs1 coleceroBaHMs, TPeOOBAHMAX K IOATOTOBKE MAaTepHajoB,



3HAKOMHUT C BOIIPOCAMHU K COOECEJOBAHMUIO.

OTBeT Ha BOINPOC CUUTAETCS MPABWIBHBIM, €CIM IO CBOEMY COJEP)KAHUIO TOJHOCTHIO
COOTBETCTBYET 3aJIaHHOMY BOIIPOCY, COJCPKUT BCE HEOOXOIMMBIC TeopeTnuueckue (akTel U
000CHOBaHHBIC BBIBOJIBI, & €r0 U3JI0KEHNE MATEMAaTUYECKU TPAMOTHEI.

Kputepumn ouenku

[To pesynmpraTaM cobecemoBaHUs CTYACHTY BBICTABIAETCS «3auTE€HO», €CIU OH IPaBUIIBHO,
IIOJIHO M AapryMEHTHpPOBAaHO, OTBEYAaET Ha BOIPOCHI, JIEMOHCTPUPYET 3HAHUE BOIpoca U
CaMOCTOSITENILHOCTh MbILIUIEHUs, WK «He 3auTeHo», eciii OH He KOHKPETHO, cl1abo apryMeHTHPOBAHO
U He yOeouTenbHO, OTBEYAeT Ha BOIPOCHI, JHUOO HE OTBEYACT COBCEM, JIEMOHCTPHPYET HE3HAHUE
BOIIpOCA.



