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IIpu paspaboTke padboueii mporpaMmbl Yu4eOHOMN TUCIUIIMHBI B OCHOBY IOJIOYKCHBI:

1) ®I'OC BO mno nanpabinenutro mnoarotoBku 35.03.06 ArpowH)XeHEpHUs, YTBEPKICHHBIN
MunuctepctBoMm 00pazoBanus U Hayku P® «23» aBrycra 2017 r. Ilpuka3 Ne 813
2) VY4eOHble IUIaHBI OCHOBHBIX OOpa3oBaTeNbHBIX Iporpamm Inpodunedl «Texnuueckuii cepBuc B

arpomnpoOMBIIIIIICHHOM KOMILJICKCEY, «TexHUYECKHE CUCTEMEI B an06I/I3HCC6)), OILOGpCHLI Y4eHBIM COBETOM

®I'bOY BO I'AY Cesepnoro 3aypanbs ot «01» utoms 2022 r. ITIpotokosn Ne 11

Pabouas nporpamMa y4eOHON TUCHMIUIMHBI 000pEeHa Ha 3aceJaHuM Kadeapbl MaTEMAaTUKU H

nHopmatuku ot «01» urosst 2022 r. IIpotokon Ne 11

o/

H.o. 3aBenyromiero kageapoit H.H. ManbsuykoBa

PabGouas nmporpamma yueOHON JUCIUIUIMHBI 0JI00pEeHa METOINYECKOW KOMUCCHUENH MHCTUTYTA OT

«01» urons 2022 r. IIpotokon Ne 7

—~—

o s
IIpencenarenb METOAUYECKONH KOMUCCHH MHCTUTYTA 07— (O.A. MensikoBa

PaspaboTunkm:

Bunorpanosa M.B. crapmmuii npenojaBarens kadeapbl MaTeMaTUKU U MHOOPMaTHKU

N.0. IlupeKkTop HHCTUTYTA: JI.LH. Anapees




1. Ilepeyens NIaHUpPYeMBbIX pe3yJbTATOB O0y4YeHHUS] MO JMCIHIIJINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOM MPOTrpaMMbl

Koo WNunukarop
Pesynbrarel [lepedens IaHUPYyEMBIX PE3YIBTATOB
Komne- JOCTH>KECHUS
OCBOCHHUS 00y4YeHUS IO TUCITUTLINHE
MeHyuu KOMIETECHIIMU
3namo:
- aJITOPUTMBI cOOpa, 00pabOTKH 1 aHAIH32
JIAHHBIX, HEOOXOAMMBIX JUIS pELICHHS
Crocoben WI-2vi1 MOCTABIICHHBIX 33]1a4,
-2VK-
OCYILECTBIISITh .
yu .. | OcymecTsnser anamus u Ymems.
2122;114(; KPPI/IITH‘(I:TA?TI’IGI; orieHKy uHbopMarmn, ¢ | “MCIOIb30BaTh JIub | pelenus
VE-1 o HCIOb30BaHIEM pohecCHOHATBLHBIX 3aa4
- uHpopManuu
I HME HHTLL ’ pa3INYHBIX WHTETPUPOBAaHHBIE MH(POPMAIIMOHHbBIE
p . UH()OPMALIMOHHBIX CHCTEMBI.
CHCTEMHBIH  TOAXOAL | |/ = s Buad
I pelenus pecyp i p 1A0emb.
IOCTABIICHHBIX 3aau | 00 ABICHHBIX 3a/atd - HaBLIKAMU UCII0JIb30BaHHUs
MOJIyYEHHBIX TEOPETUYECKHUX u
MPAKTUYECKUX 3HAHUU B
pohecCHOHANLHOM e TEIbHOCTH.

2. MecTO AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl
JlaHHas TUCIMITIIMHA OTHOCUTCS K 4acTH, (POPMUPYEMOI yUYaCTHUKaMU 00pa30oBaTeIbHBIX

OTHOIIIEHHUHN.

JJis u3y4eHus AUCIUIIMHBI HEOOXOIMMBI 3HaHUS B 0071aCTH MAaTeMAaTHKH, HH()OPMATUKH U
U (POBBIX TEXHOJIOTUH, IU(PPOBBIX TEXHOIOTUH B TPOGECCHOHATBHON AeSITEIbHOCTH.
JucuummimHa AIropuTMbl 00paOOTKH M aHAIM3A TAHHBIX SBIISICTCS MPEAMICCTBYOIICH TSI

IIPpaKTUKH Hay‘{HO-I/ICCHe,I[OBaTeJ'IBCKaH pa60Ta.

JuctunnuHa uzydaetcs Ha 4 Kypce B 8 cemecTpe 1o 04HoM opMe 00yueHus U Ha 5 Kypce

B 9 ceMecTpe 10 3a04HOM (popme 00yUeHHUs.

3. O0beM AUCHHUILUINHBI U BBl y4eOHOH padoThl

OO61mas TpyA0eMKOCTh AUCHUTUIHHBI cocTaisieT 108 vaca (3 3aueTHbIE €IUHULIBI).

Bun yue6HO# paboTh

dopma o0yueHus

Ounas 3aouHas
AynuTopHbIe 3aHATHS (BCEro) 48 12
B mom uucne: - -
JIeKIMOHHOT O TUIIA 24 6
CeMuHapCcKOro THmna 24 6
CamocTosiTeJibHasi padoTa (Bcero) 60 96
B mom uucne: -
[TpopabGoTka MaTepuana JEKIHi, MOATOTOBKA K 30 72
3aHITHIM
CaMOCTOSTEIbHOE U3YICHHUE TEM 6
KonTtposbHbie paboThl 24 24
Bua npomMexyTo4HOM aTTecTalum: 3auer 3auer
OO01mast Tpy10eMKOCTh:
4acoB 108 108
3aYETHBIX €IUHULI 3 3




4. ConepskaHue QU CHUATINHbBI
4.1. Conep:xanue pa3iejoB THCUUNJINHBI

No | HaumeHoBaHue pasziena

/11 JACITATIINHEI Copeprkanne pasfena
1. | Anroputmsl u AnropuTMbl: TIocTpoeHue M aHanu3. PecypcHas 3¢¢deKkTHBHOCTD
CTPYKTYpPbI TaHHBIX QITOPUTMOB. MeTOoABl OIEHKH pecypcHO dPPEKTUBHOCTH

QITOpUTMOB. MaTeMaTHUYECKUil ammapaT aHaiu3a ajiropUTMOB.
CTpykTypsl NaHHBIX. MeTOabpl aHanmu3a W OOpPaOOTKH JTaHHBIX.
[TepBuunas 06pabOTKa JaHHBIX.

2. | OnnodakropHas DJIeMEHThI  KOPPEJSIIMOHHOTO —aHajiu3a. YpaBHEHHE MapHON
PErpecCHoHHas MOICNb | THHEHHOU perpeccuu. MeTon HanMeHbIuX kBajapatoB (MHK) mis
HaXOXXJCHHUS TapaMeTpoB ypaBHEHUsS perpeccuu. CBs3b MEXAY
pEe3yNbTaTUBHBIM MPU3HAKOM U TPU3HAKOM — (HaKTOPOM.
[Toxa3zarenu kayecTBa ypaBHeHus perpeccun. [IpoBepka rumores o
3HAYUMOCTHU MTApPAMETPOB ypaBHEHUSA, KOOPPUIIUEHTA KOPPEISAIUH
U ypaBHEHUs perpeccud B neinoM. Henunennas perpeccus, ee
Bunel. Koppensmus ans HenuHeiHon perpeccuu. [lokazarenu
Ka4yeCTBA HEJIMHEHHOW PErPECCUM.

3. MHoxecTBeHHas Mogens MHOXecTBeHHOM perpeccur. TpamuuuonHsii MHK st
perpeccus MHOXECTBEHHOM perpeccuu. [lokazaTenu TECHOTHI CBS3H (aKTopa
C pe3yiabTaroM: KO3(pULUUEHTHl YacTHOW  3JaCTUYHOCTH,
CTaHIapTU3UpoBaHHble  KOd(pduumentsr  (B-ko3ddunmentsr).
YactHas koppensauus. OneHKa 3HAaYMMOCTH MHOKECTBEHHOIO
YpaBHEHHS PErpeccu, ero (JakToOpoB M YacTHBIX K03(duimeHToB
Koppessinui. PUKTUBHBIE IEPEMEHHBIE.

4, ITaker Ms Excel Hcnonp3oBanue makera Ms Excel «ABaIM3 [JaHHBIX» I
«AHAIN3 JAHHBIX» HAXOXKJICHHS: OCHOBHBIX YHCJIOBBIX XapPaKTEPUCTHUK MCCIIELyEMbIX
MIPU3HAKOB; ypaBHEHUU perpeccud, 3aBUCUMOCTH

pE3yNbTaTUBHOTO TpPU3HAKA OT OJHOTO WM OOJIBIIEro 4Yucia
(dakToOpoB; MOKa3aTeliell TECHOTHI CBSI3M; TOKa3aTelield KadyecTBa
YPaBHEHUSI PETPECCHUMU.

4.2.  Pazienbl AMCHUIUINHBI M BUbI 3aHATHH
Ounas ¢popma 00yueHusn

Ne HaumenoBanwue pasiena JUCITUTUTHHBI Jlexur. Cemunap. CP Bcero,
/11 THIIA THIIA 4acoB
1 2 3 4 5 6
1. AJITOPUTMBI ¥ CTPYKTYPbI JaHHBIX 4 - 10 14
2. OnnoakTopHas perpecCHOHHAs MOJICITh 8 8 18 34
3. MHOKeCTBEHHAst perpeccHs 6 8 18 32
4, ITaketr Ms Excel « AHanu3 qaHHbBIX)» 6 8 14 28
Hroro: 24 24 60 108
3aounas popma o0yueHust
Ne HanmenoBanue pasnena JUCHUILIMHBI Jlexu. CemuHap. CP Bcero,
/11 THIIA THIIA JacoB
1 2 3 4 5 6
1. AJITOPUTMBI ¥ CTPYKTYPbI JTaHHBIX 1 - 18 19
2. OnHO(paKTOpHASI PErpeCCHOHHAsT MOJIEIb 2 2 28 32
3. MHOX€eCTBEHHAsE PErpeccus 2 2 28 32
4, ITaker Ms Excel « AHanu3 qaHHbIX)» 1 2 22 25
Hroro: 6 6 96 108

4.3. 3aHATHSI CEMUHAPCKOI0 THNA




No Ne paszena TpynoemMkocThb
/i Tema (1ac)
JHCIHATIINHBI
Ounas 3aouHas
1 2 3 4 5
1. 2 Meron nHammenwsmux kBagpatoB (MHK) ans 4 1
HAXO0XJICHUS [TaPaMETPOB YPABHEHHSI PETPECCHH.
2. 2 [IpoBepka rumoTe3 O 3HAYMMOCTH IapaMETPOB 2 -
ypaBHeHHs, KOd((UIMEHTa KOppelmsiuud U
YpaBHEHUS PETPECCUU B 1IETIOM.
3. 2 Henunelinas perpeccusi, ee Buasl. Koppensauus 2 1
JUJIsl HEJIMHEMHOM perpeccum.
4, 3 Tpaguuuonnsii MHK 1 MHOXECTBEHHOM 4 1
perpeccun. [Tokazarenu TeCHOTHI CBsI3H (pakTOpa C
pe3yIbTaTOM.
S. 3 OrneHka 3HaYMMOCTU MHOKECTBEHHOTO YPaBHEHHUS 4 1
perpeccur, ero  (aKTOpoB M YACTHBIX
K02 (OUIIMEHTOB KOPPEIISIUH.
6. 4 Hcnonr3oBanue makera Ms Excel «Amnamus 8 2
JTAHHBIX).
Hrtoro: 24 6

4.4. [IpumepHasi TeMaTHKAa KYPCOBBIX MPOEKTOB (padoT) e npedycmomperno OIIOII.

5. Opranu3zanus caMoCTOATEIbHON PadoThl 00yYAOIIUXCS 110 JUCHUILIMHE

5.1. Tunsl caMmocTOATEILHOI PA0OTHI M €€ KOHTPOJIb

Tun caMocTosiTeJIbHOH PadoThI dopma 00yyeHust Tekyuuit KOHTPOJIb
OuHas 3aouHas
[TpopaboTka MaTepuana JeKInH, 30 72 CobecenoBanne, TECTHPOBAHKE
MIOJITOTOBKA K 3aHATHUSIM
CamMocTosATeNbHOE U3YUEHUE TEM 6 CobecenoBanue, TECTUPOBAHHE
KoHTtposabHble paboThl 24 24 3anTa KOHTPOJIbHOM paboTh
Bcero yacoB: 60 96

5.2  Yu4eOHO-MeTOAMYECKHE MATEPHAJBI ISl CAMOCTOSITEIbHOW PAdOThI

1. InapeBa, I'. B. Ananu3 nanHbIX: yuyeOHO-MeToanueckoe nocobue / I'. B. lInapesa, XK. I
[TonomapeBa. - Cumepornons: YHUBEPCUTET IKOHOMHUKH | ynpasienus, 2019. - 129 c. - Tekcr:
nekTpoHHbI  //  LludpoBoit  obOpazoBarensHbiii pecypc IPR SMART: [cait]. -
URL :https://www.iprbookshop.ru/89482.html- Pexxum moctyma: 1ist aBTOPH3HP. MOJIB30BATEICH.
2. ®enun, @. O. Ananu3 nanHbX. YacTts 1. [ToaroToBka naHHBIX K aHaIM3y: yueOHOe mocodue /
®. O. ©enun, ©. O. Oeann. - MockBa: MOCKOBCKUIN TOPOJCKOM Me1arornueckuii yHUBEPCUTET,
2012. - 204 c. - ISBN 2227-8397. - TekcT: 31eKTpOHHBIN // DIEKTPOHHO- OMOIMOTEUHas CUCTEMa
IPR BOOKS: [caiit]. - URL: https://www.iprbookshop.ru/26444.html-Pexxum moctyma: s
aBTOPU3HP. MOJIb30BATEIEH.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3yYeHH e
Pa3znen 1 AaropuTMbl M CTPYKTYPbI JaHHBIX. ba3oBble anropuTMbel 0OpaOOTKH JaHHBIX.
Heliponnsie cetu. JlepeBps peLLICHUI.
Paznen 2 Onnodakropnas perpeccMoHHas Moaedb, AHAIM3 OJTHOW 1 IByX HOPMaJIbHBIX BEIOOPOK.
Mertoabl TPOBEPKU HOPMAJTBLHOCTH.



about:blank
https://www.iprbookshop.ru/26444.html

Pa3znen 3 Muoxecrsennas perpeccusi. JIsyxdakropusiii ananu3. CBsa3b 3a1a4 AByX(PaKTOPHOTO U
oxHo(akTopHOro aHanu3a. Tabmuia IByX(paKkTOPHOTO aHAJIH3a.

Paznen 4 Ilaker Ms Excel «cAHaimu3 maHHbIX. BbIsIBI€HUE KOPPETALMOHHBIX 3aBUCUMOCTEH.
[TocTpoenne ¥ BU3yanu3amus TPEHIOB W PETPECCHOHHBIX 3aBUCHUMOCTEH MeEXIy Habopamu
JTAHHBIX.

6. ®oHJ OLIEHOYHBIX CPECTB /Il IPOBEIeHUs POMEKYTOYHOM aTTecTAIUN 00yYAIIUXCS
Mo JUCIHUILINHE

6.1 IlepeueHb KOMIETEHUMH M OLEHOYHbIE CPEACTBA HWHAUKATOPA JOCTHKEHUS
KOMIIeTeHIN I

Koo [lepeuenb mIaHUPYEMBIX HanmenoBanue
NHpukatop A0CTHXKEHUS
Komne- pE3yJIBTaTOB O0yUYEHUS TI0 OLICHOYHOTO
KOMIIETCHLIUH
menHyuu JMCHUTIIINHE CpeJICTBA
3namo: Tect

- anropuTMBl cOopa, 00pabOTKH W
aHaJin3a JaHHBIX, HeO6XOHI/IMI)IX JJIs1
PEeIICHUA MMOCTABJICHHBIX 33}13‘{;
NI-2yk1 Ymems:
OcyllecTBIsET  aHAM3 1 | . ycronp3oBaTh U PEIICHHS
OLCHKY ~ WH(OPMAUMH,  C | 1y beccHOHATBHBIX 3a1a4
YK-1 | ucnons3oBanueM pasiudHBIX

MHTETrPUPOBAHHBIE

WH(POPMAITMOHHBIX PECYPCOB

MH(POPMAITMOHHBIC CHCTEMBI;
AJid pCHICHUA ITOCTAaBJICHHBIX B 0
sajau 1a0emo:

- HaBbIKAMH HCTIOJI30BAHUS
MOJYYEHHBIX  TEOPETUYECKUX H
MPAKTUYECKUX 3HAaHUU B
poheCCHOHAILHON IESTEIILHOCTH.

6.2. IIxaanl oneHUBaAHUSA
Ikana oneHUBAHUA TECTHPOBAHMS HA 3a4yeTe

% BBINOJHEHUS 3aJaHUSs PesyabTar
50 -100 3auTeHO
Menee 50 He 3aureno

6.4. TumnoBble KOHTPOJIbHBIE 32IaHUS UJIU HHbIE MATEPHAIbI
Yka3zaHbl B IpUJIOKEHUH 1.

7. IlepeyeHb OCHOBHOM M JONOJIHUTEIbHOM Y4eOHOM JINTEpaTypbl, HEOOXOAUMOM 1151
OCBOCHUS TUCHMILIMHBI
a) OCHOBHasI JIMTEPATypPa

1. KysaiickoBa, 1O. E. Dxonomerpuka: yue6noe mocodbme / FO. E. KymaiickoBa. —
VYIBSIHOBCK: YJIBSTHOBCKUN TOCYAapCTBEHHBIM TEXHHUYECKHH yHmMBepcuteT, 2017. — 166 c. —
ISBN 978-5-9795-1722-3. — Tekcrt: 3JeKTpOHHBIN // DNeKTpOHHO-O0nOMMoTedHas cuctema [PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/106132.html.— Pexxum moctyma: mis
aBTOPU3HP. MOJIb30BaTENEN

2. Lensix, A. H. CoBpeMeHHBIE METOBI NMPHUKIATHON MH(GOPMATUKH B 3a/la4ax aHaAJIM3a
JAHHBIX: yyeOHoe mocobue mo Kypcy «MeTopl HHTEUIEKTYyaJIbHOro aHainu3a JaHHbIX» / A. H.



https://www.iprbookshop.ru/106132.html
https://www.iprbookshop.ru/106132.html

Henerx, A. A.llensix, 9. M. KoroB. - Pocros-na-/lony, Taranpor: M3narensctBo FHOxxHOTO
denepanpaoro yHuBepcurera, 2021. - 130 c. - ISBN 978-5-9275-3783-9. - Tekct: 371eKTpOHHBIN
//Tudposoii 00pa3oBaTeNbHBIHI pecypc IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/117165.html-Pesxxum moctyna: 1ist aBTOPU3UP. MOJIb30BATEIICH.

3. Koruxos, I1. E. Ananu3 nanseix: yueOHo-Meroandeckoe nocobue / I1. E. Kotukos. -
Cankrt-Ilerepoypr: CIIGI'TIMY, 2019. - 48 c. - ISBN 978-5-907184-46-6. - TekcT: 37eKTpOHHBIH
/| Jlanb: snexkrponHo-OmbnmorTeuHas cucrema. - URL: https://e.lanbook.com/book/174498 -
PesxuMm poctyna: uist aBTOPH3. MOJIb30BATEICH.

0) 10MOJTHUTEJIbHAS JIATEepaTypa

4. IInapesa, I'. B. Ananu3 ganubix: yueOHo-mMeToanueckoe nocodue / I'. B. IInapesa, XK.
I'. IToromapesa. - Cumdepornosib: YHUBEPCUTET SKOHOMUKH U yripaBieHus, 2019. - 129 c. - Tekcr:
anektpoHHblt // [ludpoBoit obOpazoBatenbubii pecypc IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/89482.html - Peskxum moctyma: 1uist aBTOPH3UP. IOJIB30BATEIICH.

5. ®enun, ®. O. Ananu3 nanubix. Yacts 2. MacTpymentsl Data Mining: yueOHoe mocobue
/ ®. O. Oeaun, ©. O. Genun. - MockBa: MOCKOBCKHI TOPOACKOH IMe1arorndeCKuii yHUBEPCUTET,
2012. - 308 c.- ISBN 2227-8397. - Tekct: 37eKTPOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CUCTEMA
IPR BOOKS: [caiit]. -URL: https://www.iprbookshop.ru/26445.html - Pexum moctyma: s
ABTOPU3HUP. MOJIB30BATEIICH.

6. Lpi6opuii .K. Ctatuctuyeckas o6pabotka sxcriepumMeHTanbHbIX AanHbiX / UK. L{p10puii
/ PocroB-nallony, 2010. Towm 1

7. Dxonometpuka (6azoBbiii kypc) HUY «benl'V» [Tekct]: yuebnoe mocobue / H.IL
ITyrusuesa, T.B. 3aiiuesa, E.B. Hecreposa u ap. — benropoa: OOO «I'MK», 2013. — 203 c.

8. [lepeyeHn pecypcoB HH(POPMAINMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT"

1. www.mathnet.ru — OG1epoccuiicKiii MaTeMaTHYECKUN TIOPTa

2. Www.twirpx.com — VYwueOHO-MeToauuecKass W npodecCHOHaIbHas JUTeparypa Juis
oOydaroluxcsi W TpernojaBareiel TEeXHHUYECKUX, €CTECTBEHHOHAYYHBIX W TyMaHUTApHBIX
CIELMAJIbHOCTEM.

3. www.math-net.ru — XXypuan «Maremarndeckoe MOACTUPOBAHUE)

4. www.exponenta.ru — O6pa3oBaTebHbI MAaTEMAaTUUECKHUI CAlT

5. www.elementy.ru — Hayuno-nomyJsisipHbIi caiiT poccuiickoil pyHIaMeHTanbHON HAYKH.

7. www.intuit.ru - Buaeokypcbl «Teopusi BepOSITHOCTEH M MaTeMaTH4ecKash CTaTHCTHKA»,
«OCHOBBI TEOpUHU BEPOATHOCTEW», « OCHOBBI MATEMATUUECKOM CTaTUCTUKNY,

8. YpaBHeHHEe HEMMHEWHOUN perpeccuu [IneKTpoHHBIN pecypc]| / math.semestr.ru — Pexxum
noctyna: https://math.semestr.ru/corel/noncorel.php, cBoOO1HBIH.

9. DkoHOMeTpuYecKas MOJENb KaK OCHOBAa 3KOHOMETPUYECKOTO MOEIHUPOBAaHMsS. THIIbI
JAHHBIX W BHJIbl IIEPEMEHHBIX B DKOHOMETPUUECKUX HCCIIEJOBAHHUAX 3KOHOMHUYECKHX SIBICHUN
[DnexTpoHHBIN pecypc] / studopedia.ru — Pexxum JOCTYTIA:
https://studopedia.ru/2_34934 ekonometricheskaya-model-kakosnova-ekonometricheskogo-
modelirovaniya-tipi-dannih-i-vidi-peremennih-vekonometricheskih-issledovaniyah-
ekonomicheskih-yavleniy.html, cBo60HBIi.

10. Perpeccus B Excel [DnexkTpoHHbI pecypc]: ypaBHeHue, npumepsl. JInnelinas perpeccust/
fb.ru — Pexum pmocryma: http:/fb.ru/article/322644/regressiyav-excel-uravnenie-primeryi-
lineynaya-regressiya, cBOOOTHBII

9. MeToauyeckue yKazaHus sl 00y4aOUIUXCsl M0 OCBOEHHIO JUCIIUIJIMHBI

AnropuT™Mbl 00paOOTKM W aHalW3a JAaHHBIX [DIEKTpOoHHBINH pecypc]: Metoauueckue
yKa3aHHUsl K MpaKkTUYecKuM paboTam Ui HampaBiIeHMH MOJArOTOBKH, peanuzyembix B ['AY
CesepHoro 3aypainbs / ABrop-cocT. M.B. Bunorpanosa. — Tromens: ['AY CepepHoro 3aypainbs,
2022. - 60 c.


https://www.iprbookshop.ru/117165.html
https://www.iprbookshop.ru/117165.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/

10. ITepevyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA
JIist BBITIOMTHEHUST KOHTPOJBHOW PabOTHl OOYYaroIIMMCs PEKOMEHIOBAHO HCIIOJIb30BaTh
Microsoft Office (anekTponnsie Tadmuibl Microsoft Excel), SMOC Moodle.

11. MatepuajbHO-TeXHHYECKOE 00ecredeHue TUCIUININHbI

Jnst mpoBeieHUs 3aHATHI JIGKIIMOHHOTO TUIIA UCHOJIb3YIOTCSl CHIEIUAIbHBIC TOMEIICHUS -
yueOHbIe ayJIUTOPUHU, YKOMILIEKTOBAHBI CHEHUAIN3HUPOBAHHOW MeOelbl0 M TEeXHHUYECKUMU
CpeacTBaMU O0yUYEHUS, CITY>KAIMMHU ISl IIPEACTABICHUS yueOHOU HH(POPMAITUH.

s npoBeneHus MPaKTUUYECKUX 3aHATHHA (3aHATUNA CEMHUHAPCKOrO THWIIA), TPYIIIOBBIX U
WHJIMBUIyAIbHBIX KOHCYJIbTAI[UN UCIHOJIB3YETCs CHEIUaIbHOE MOMEIEHHUE, YKOMIIJIEKTOBAHHOE
MEPCOHANBHBIMU KOMIIBIOTEPAMH C olepanuoHHoi cucteMoil Windows, makerom Microsoft
Office u ap.

s Tekyliero KOHTPOJISI U MPOMEXKYTOYHOM aTTecTallud HUCMOJIb3YIOTCS CIlielHaIbHbIe
MTOMEIIEHUS - y9eOHbIC ayJUTOPUH, YKOMIUICEKTOBAHBI CIICIIUATH3UPOBAHHON MEOEIbI0, U (HJIH)
KOMITBIOTEPHBIE  KJIACChl, OCHAILICHHBbIE KOMIIBIOTEPHOW TEXHUKOW €  BO3MOXXHOCTBIO
MOJIKIIIOUEHUST K ceT VIHTepHEeT u oOecredeHreM JO0CTyma B 3JEKTPOHHYI MH(OPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA.

Jlisi  BBIMOJTHEHUST CAMOCTOSTEIBLHOW pa0OThl OOydaromuecss MOTYT TOJb30BaThCs
yutanbHbiMu 3anamMu Oubmuoteku OI'BOY BO T'AY CeepHoro 3aypaibs, B TOM 4HCIE
OCHAIIIEHHBIX KOMIBIOTEPAMH C JIOKAJTBHOM CEThIO U BBIXOJIOM B HHTEPHET.

12. OcoGeHHOCTH OCBOEHHS AUCHUILUINHBI /sl HHBAJIUAOB U JHUI ¢ OrPAaHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOyuenue oOy4arOIUXCs C OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBbS  IIPH
HEOOXOJMMOCTH OCYIICCTBIISICTCST HAa OCHOBE aJalTUPOBAHHON paboueil mporpamMmbl ¢
UCTIOJB30BAHUEM  CHEIHMAJIBHBIX METOJOB OOYYEeHHS H JAMJAKTHUYECKHX MAaTepHajoB,
COCTABIICHHBIX C YYETOM OCOOCHHOCTEH ICUXO(PH3UUECKOTO PA3BUTHUS, WHIMBHYaIbHBIX
BO3MO>KHOCTEH U COCTOSIHUSI 3JJ0POBbS TAKMX 00yUaromuxcs (00ydaromerocs).

B memsix ocBoeHHs y4eOHOW MpPOTrpamMMbl JUCHHUIUIMHBI WHBAIUAAMU W JIMIAMH C
OTpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbsI 00ECTIEYMBACTCSI:

* 17 MHBAJIWAOB M JIUI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHM 3/I0pPOBbSI 10 3PEHUIO:
pa3MeleHre B JIOCTYIHBIX JJIs OOYYaIOIIMXCs, SBISIFOIINXCS CIENBIMU WM CIIa0OBUSAIINMH,
MeCTax U B aJlalTHPOBAaHHOM (opmMe cripaBOYHOM HH(OPMAIMK O PACIMCAHUHU YUEOHBIX 3aHATHIA;
MIPHUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00YJAIOMIEMYCSl HEOOXOIMMYIO TIOMOIITB;
BBIITYCK aTbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MATepUANoOB (KPYHmHBIA MpUBT HIK
aynuo(aiinel), ucnojib3oBaHue Bepcuu caita mua  cnadoBumsanmx OBC IPRBOOKS wu
crnienuanbHoOro moounsHoro npuioxenuss IPRBOOKS WV-Reader (mporpammbl HeBU3yallbHOTO
JI0cTyna K uH(OpManuu, TpeAHa3HAaYeHHOW Ui MOOWIIBHBIX YCTPOWCTB, paOOTAIOMMX Ha
omeparmonHoii cucreMe Android u 10S, xotopas He TpeOyer crenuaibHO OOYYEHHOTO
accucterra, T.K. moau ¢ OB3 mo 3peHnto paboTaloT CO CBOMM YCTPOHCTBOM NPUBBIYHBIM
CIOCOOOM, HMCIIOJNIb3Ys CHELUalbHbIe HITaTHbIE MPOTrPAMMBI Ul HE3psUuX JIOAEH, C KOTOPBIMU
IPRBOOKS WV-Reader nMeeT MOTHYIO COBMECTHMOCTH );

* I MHBAJIMIOB M JMIl C OTrPAaHMYCHHBIMM BO3MOXKHOCTSIMH 3/I0pOBbSl IO CIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHIE WH(POPMAIINH;

* IS MHBAJIWAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS, HMEIOIIUX
HapyIIEHUs] OMOPHO-IBUTATENBHOTO aIapaTta: BO3MOXXHOCTb OECIPENSITCTBEHHOTO JIOCTYTIa
o0yyaromuxcs B yueOHble TIOMEIIEHUs], TyaleTHble KOMHATHI U JIpyTrue MoMenieHus kadeapsl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  TTOMEIICHUSX.

Ob6pa3zoBaHue 00yyarOMIMXCS C OrPAaHUUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI MOXKET OBITH
OpPTaHU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIHHBIX TPYIIaX WIHA B
OTJENBHBIX OpPraHU3aLUsAX.
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KOHTPOJIBHBIE 3AJTIAHUS U UHBIE MATEPUAJIBI OHIEHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATeIbHOCTH, XapaKTepHU3yIoLIie 3TAINbI
(opMHpOBaHNS KOMIIETEHIMI B pouecce 0CBOCHMS AU CHHIIIUHBI

AJITOPUTMbBI OBPABOTKHN U AHAJIN3A JAHHBIX

Bomnpoce! K 3a4éry

Komnierenius Bomnpocsl
1. AJTOPUTMBI: IOCTPOEHUE U aHAJIH3.
2. bazoBsie anroputMel 00pabOTKH JaHHBIX.
3. Hetiponnsie cetn.
4. JepeBps perieHui.
5. Pecypchnas sddexTuBHOCTS  anropuTMOB. MeToIbl  OLIEHKH
pecypcHOi 3P HEKTUBHOCTH aTOPUTMOB.
6. Matematuueckuil anmnapaT aHajlu3a alrOpuTMOB.
YK-1 7. CTpyKTyphl JaHHBIX.
CriocobeHn 8. MeTto bl aHanM3a 1 00pabOTKH JaHHBIX.
OCYILICCTBIISITH nouck, 9- [TepBruynas 00OpabOTKa NaHHBIX.
KPUTHUECKU AHATH3 10. AHanu3 0JTHOM U ABYX HOPMAJIbHBIX BEIOOPOK. }
- CHHTE3 11. } QJ}GMGHTBI KOPPEJSILIMOHHOIO ~ aHAJIW3a. YPaBHEHUE IIApHOU
TTUHEIHON perpeccuu.
unQopmaruy, 12. Meron naumenbmmx kBagparoB (MHK) nns  waxoxnenus
[IPUMCHATD rapamMeTpoB ypaBHEHUsi perpeccud. CBs3b MEXIy pe3yJIbTaTUBHBIM
CHCTEMHBIH  IOAXOJIPU3HAKOM M IPU3HAKOM — (PaKTOPOM.
ISt pemenus|13. [Tokazarenu kauecTBa ypaBHEHUS PETPECCUU.
TOCTABJICHHBIX 3amau |14 IIpoBepka rumore3 O 3HAYMMOCTH I1ApaMETPOB YPaBHEHHS,

K03 pULIMEeHTa KOPPENSLUN U YPaBHEHUSI PETPECCUHU B IIEJIOM.

15. Meronas! IpOBEPKU HOPMAJIbHOCTH.

16.  Henuneitnas perpeccus, ee Buibl. Koppemsiuus i HeIMHEHHOM
perpeccun. [lokazaTenu kadecTBa HEJIMHENHOW PErPECCHH.
17. OpHodakTopHblii  aHanu3.  Hemapamerpuueckue
MIPOBEPKH OJTHOPOTHOCTH.

18. OnenuBanue 3¢¢hexkToB 00pabOTKH (HemapaMeTpUYeCKHi TOX01).
19.  [IByxdaxrtopHbiii aHanu3. CBsA3p 3agad  ABYX(PAKTOPHOTO MU
0/1HO(AaKTOPHOTO aHAIU3A.

KpUTEPUH

20. Tabnuua nByxdakTopHOro aHaIU3Aa.

21. JByX(aKTOpHBIN AMCTIEPCUOHHBIN aHAIH3.

22.  BpIABIeHHE KOPPEIALUOHHBIX 3aBUCUMOCTEH.

23. [Toctpoenne u BuU3yalu3alMs TPEHIOB M  PETPECCHOHHBIX

3aBUCUMOCTEH MeX 1y HabopaMH JTaHHbIX.

24, Mopnens MHOxkeCTBeHHOM perpeccuu. Tpagunumonneii MHK nis
MHOKECTBEHHOU PETPECCHM.

25. [TokazaTenn  TeCHOTHI  CBsI3W  (pakTOpa C  pe3yJbTaTOM:
KOO(QQUIMEHTHl ~ YaCTHOM  3JaCTUYHOCTH,  CTaHAApPTU3HPOBAHHBIC
koa¢pdumeHTs! (B-K03PIUIUEHTHI).

26.  YacTHas KOppesLus.

27.  OreHka 3HAYMMOCTH MHOXXECTBEHHOT'O YPaBHEHHUS PETPECCHH, €TO
(akTOpPOB M YACTHHIX KOA(PPHUIIMEHTOB KOPPEIALHH.

28. QOUKTUBHBIE IEPEMEHHBIE.

29.  HUcnonp3oBanume mnakera Ms Excel «Ananmu3 naHHBIX» IS

HaXOXJICHUA:
i OCHOBHBIX YHUCJIOBBIX XaPAKTCPHUCTHUK UCCIICAYCMBIX ITPHU3HAKOB;




* YPaBHEHUU PErpecCuy, 3aBUCUMOCTH PE3yJIbTATUBHOIO IIPU3HAKA OT
OJTHOTO WJTM OOJIBIIETO YKCIa (PaKToOpoB;

d IMoKa3aTelieil TECHOTHI CBS3U;

° MoKa3aresei KauecTBa ypaBHEHUS pPerpeccuu.

IIpouenypa oneHuBaHus 3a4eTa

Bomnpocel k 3adery oOyuaromiuecss MOJydaloT B TEUEHHE MEpBOM HEAETW Hadajga H3yueHUus
JUCIUTUTUHBL.

OOyyaronuiicst JOMycKaeTcsl K MPOMEKYTOYHOM aTTecTaluu (3a4eTy) Mo IUCHUIUIMHE B opme
TECTUPOBAHUS MPHU YCIOBUU MOCEIIECHUS 3aHATHI U YCIIEIIHOTO BBIITIOJHEHHS TEKYIIET0 KOHTPOJIS
B TEYEHHUE CEMECTPA, KOTOPOE BKIIIOUYAET:

° HOJIOKUTENIbHBIC OIICHKH 3a IMPOMEXYTOYHBIE KOHTPOJIbHBIE paboThl (o4Has (opma
o0yueHwus);
° ycHenrHoe codece10BaHue 110 TeMaM, BBIHOCHMBIM Ha CAMOCTOSITEIEHOE U3yUYCHUE;

B npotuBHOM citydae 00yyaromuicsi HE JOIyCKAeTCsl K MPOXOXKACHUIO TECTOBBIX 3alaHUi, 10
IIOJIHOM JIMKBUJIALIMU BCEX 3aJ0JKCHHOCTEH.

Tect B cucreme DMMOC Moodle Bxirouaer 30 BOIPOCOB, B CIIy4aifHOM MOPSAKE BEIOPAHHBIX U3
6aHka BonpocoB. O0yyaronemMycst IpeoCcTaBIseTcs 2 MONBITKU MPOAOKUTEIbHOCTHIO 45 MUHYT
KaxKzasi.

Kpurepun onenku 3avyera

Ecnu 3auer npoBonutcs B gopme TectupoBanus B OMOC Moodle, To ouenka «3aureHo/He
3aYTEHO» BBICTABJIAETCS CUCTEMOI aBTOMaTUYECKU COIJIACHO IIIKaJle OLEHUBAHUS TECTUPOBAHUS
Ha 3a4eTe.

Ecnu 3aueT npoBoauTcs B popMe HTOrOBOro codece10Banus, TO:

Onenka «3auTeHO» BBICTABIISIETCS, €CJIM 00YYaIOLIUIiCS MOCeIan 3aHATH, YCIEIIHO BhITOJIHUII
TEKYIIUH KOHTPOJIb ¥ YCIEIITHO MPOIIET UTOTOBOE COOECEeIOBaHNUE.

Onenka «He 3auTeHO» BBICTaBIISETCS, €CIIU 00yYaroIUics He OblI JONYIIEH K MPOMEXYTOYHOU
aTTecTallMy WIN He MPOILe] UTOTOBOE coOeceI0BaHHE.

KommnuiekT 3aganuii 1Jisi KOHTPOJIbHON PadoThI
(ouHasi 1 3a04Hast pOPMBI 00yUCHHS)

Tema «ANrOpUTMBI U CTPYKTYPBI JaHHBIX»

Bapuanrt 1. I3BecTHO KOIMYECTBO OIEpalfii, BBITOJIHIEMbIX IBYMS aJITOPUTMAMHU, PEIIAIOIIUMU
OJIHY 3a/1auy:

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

T2(n)=2n3+3

Kakoii u3 anropuTmMoB mpeanoyTUTENbHEE HCMONb30BaTh Ha mpaktuke? IlpeacraButh
rpaduyeckoe 000CHOBaHHE.

Bapuanrt 2. [Toka3ate, 4T0 QpyHKIMSI BpEMEHHOU CI0XKHOCTU f(n)= 12 3,2 ®(n2)

Bapuant 3. TTokasats, 9to QyHKIHS BpeMeHHOH coxkHocTH f(n)=3n? +5nlog(n)+7n = ©(n?)
Bapuantr 4. [IpaBwio CyMMHpPOBaHUS  HCIOJNB3YETCA JUIA  BBIYMCICHUS  BPEMEHH
MOCJIEI0BATELHOTO BBIMIOJHEHUS TPOTrPAMMHBIX (parMenToB. IIycTh umeercst Tpu (parmenTa
A(n?), ®(n%), O(n-log(n)). Haittu T1(n)+T2(n)+T3(n).
Bapuanr 5. ITokasats, uto ¢pynxuus T(n) = 3:n® + 2:n? umeer Bepxnroro oenky O(n 9).
Bapuanr 6. [Tycts umerorcs n8a hparmenta co BpemeneMm Boinosinenus O(f(n)) u ®(g(n)), rue
2
f (n): {nz,emu n —yemHo g(n): {n yeCu  n. —4emuo

3
n®,ecniu n — wHeuemuo n’,ecuu n —newemno

Haiitu T(n).



Bapuanr 7. [lans! cnegyromue GyHKIUA OT N:
f, (n) =n’
f,(n)=n? +1000n

()= { 3
n°,eciu n —uemHo
n,eciu n>100

f4 (n) = 3
n°,eciu n<100

VYkazars s ka0 napsl pyHkuui, koraa fi(n) umeer nopsaok pocra O(fj(n)) u xoraa fi(n)
ects Q(fj(n)).

N,eciu n — HeyemHo

Bapuanr 8. Haiiti mopsimox T(n), eciu T(1) = 1:
v T(n) =T(n/2) +n;

v TM)=T(nh-1)+n?;

v T(n)=nT(h-1).

BapuanT 9. OnieHuTe KOJIMYECTBO ONEpalui Uil aIrOpUTMOB:

- IIOMCKa BCEX JAEIUTeNIeH yncia;

- HaXO0XJICHUSI MUHHUMAJIBHOI'O U MAKCUMAJIBHOI'O 3JICMECHTOB MaCCUBa,

- OIpeJIeJIEHUS] KOJIMYECTBA MOJIOKUTEIbHBIX 3JIEMEHTOB MacCUBa;

— IIPOBEPKHU YKCJIa HAa IPOCTOTY.

B kaxom cirydae onumure Habop UCIOJIb3yEMbIX 3JIEMEHTapHBIX onepanuil. Onpenenute
ACUMIITOTUYCCKYIO CIIOKHOCTDb OTUX aJITOPUTMOB.

Bapuaut 10. BInosHUTE aHaIU3 BpEMEHHON CII0KHOCTH CIIEAYIOIIUX AJITOPUTMOB:
— JIMHEMHOTO MoKcKa ¢ 6apbepoM;

— COPTUPOBKA METO/I0M IIPOCTOr0 OOMEHA;

— COPTUPOBKA METO/I0M IIPOCTOr0 BbIOOpA.

Tema «OpHo(paKTOpPHAS perpecCHOHHAsE MOEJIb).

3aganue 1. [lo 10 cenbckoX034HCTBEHHBIM MPEANPUITUSIM UMEIOTCS JTaHHBIE O C€0ECTOMMOCTH
MOJIOKa U CpeHeH MPOIyKTUBHOCTU MOJIOKa (Tadum. 1 u 2).

Tabmuna 1
CebecTouMOCTh MOJIOKA, PYy0./71

Cenbckoxo3siicTBe [Ipennocnennsis uudpa HoMepa 3a4eTHOM KHUKKU

HHOE TPEATIPHSITHE 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 58 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 59 8,0 7,5 6,0 5,2
5 5,8 6,9 7,8 7,0 59 8,0 7,5 6,0 | 52 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 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 59 8,0 7,5 6,0 5,2 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 59




Ta0mnuua 2
Cpenssisi IpOAYKTUBHOCTh MOJIOKA, KT

CenbCKoOX0351CTB ITocnenHss uugpa HoMepa 3a4€THON KHHKKHU
€HHOE 0 1 2 3 4 5 6 7 8 9
IpEIIPUSITHE

1 187 | 153 | 121 | 246 | 139 | 1/5 | 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. PaccunTtars mnapameTpel ypaBHEHHUs MapHOM JIMHEHHON perpeccuu 3aBUCHUMOCTH

ce0ECTOMMOCTH MOJIOKA OT CpeIHEH MPOYKTUBHOCTH.

2. OLeHUTh Ka4eCTBO YPaBHEHHUS C IIOMOLIbIO CPETHEH OIMOKY alpoOKCUMALIUU.

3. Haiitu cpeanamii (0600maromntuii) ko3 GUIMEHT 3TaCTHIHOCTH.

4. OLIEHUTh TECHOTY CBSA3M C MOMOLIBIO MIOKa3aTesIel KOPPESILUU U JeTEPMUHALIUY.

S. OneHuTh 3HAYMMOCTh KO3 PHIIMEHTa KOppesun yepe3 t-kputepuiit CThIOJICHTa IIPH 0, =

0,05.

6. OueHUTh CTATUCTUYECKYIO HAJEKHOCTh pEe3yJbTaTOB PErPECCHOHHOIO aHajau3a ¢

nomMounpto F-kputepus @uiepa npu o = 0,05.

7. PaccunTarh mporHo3HOE 3HAYEHHUE pE3yNbTaTa, €ClIM IMPOrHO3HOE 3HAa4YeHHEe (akTopa

yBesmuutcs Ha 10 % ot ero cpenHero ypoBHs.

3apnanme 2. B TeyeHHE IIECTH JIET UCIOJIB30BAIMCh TPHU PaA3JIMYHBIX TEXHOJIOTMM I10
BBIPALIMBAHUIO CEJIbCKOXO3AMCTBEHHON KynbTypbl. JlaHHBIE IO OJKCIEPUMEHTY (B 11/Ta)
npuBeneHsl B Tabnune. [Ipu yposae 3HaunMoctu o = 0,05 METOJOM AMCHEPCHOHHOTO aHAJIN3a
YCTAHOBUTH BIIMSIHUE PA3JIMYHBIX TEXHOJOTMI HA YPOKANHOCTD KYJIbTYPHI.

Bapmuanr 1. Bapuanr 2.
l'on Texnonorust (haktop) l'on Texnonorus (dhakrop)
F1 F2 F3 F1 F2 F3
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 &) 0,44 0,42 0,37
6 0,32 0,30 0,33 6 0,36 0,34 0,33
Bapmuanr 3. Bapmuanr 4.
l'on Texnonorus (dbakrop) l'on Texnousorus (dhakrop)
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 S. Bapuasnur 6.
l'on Texnomnorus (haxTop) l'on Texnonorus (haxkTop)
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
Bapuanr 7. Bapuanr 8.
l'on Texnonorus (dhakrop) l'on Texuousorus (hakrop)
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
Bapuanrt 9. Bapuant 10.
l'on Texnonorus (dakrop) l'on Texnonorus (paxTop)
F1 F2 Fs F1 F2 Fs
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 «MHOKeCTBEHHAs1 perpeccus».

3aganue. [1o 30 cenbCcKk0OX0351ICTBEHHBIM MPEINPUITHSIM UMEIOTCS JaHHBIE O CPETHUX 3HAUCHUSX
U BapHallUd ypOXKalHOCTHU 3€pHOBBIX, KOJIMYECTBE BHECEHHBIX YAOOpPEHMH M HACBIIIEHHOCTU
ceB0o00OpOTa 3epPHOBBIMH, a TAKXKE O 3HAUCHHSIX KOA(PPHUIMEHTOB IMAPHON KOPPEISIIUH MEKIY
STUMHU Npu3Hakamu (Tabm. 3 u 4).

Ta0muma 3

YPO)KaﬁHOCTB 3CPHOBBIX, KOJIMYCCTBO BHCCCHHBIX y,[[O6p€HPII>i " IPpOAOJIKUTCIIBHOCTD
BETCTAlIMOHHOI'O NCpruoga

o Hacpimennocts
YpoxaitHOCTh 3€pHOBBIX, BHeceno opranuieckmx
Ipexro- . CeBO00OPOTA 36pHOBBIMHU,
/ra ynoOpeHui, 1/ra 0
CIIeTHSIS i)
mmdpa Cpennee Cpennee Cpennee
HOMepa Cpennee KBaJpaTuye- Cpennee KBaJlpaTuye- Cpennee KBaJipaThye-
3ageTHoH | 3HAYEHHWE | CKOE OTKJIO- | 3HA4YEHHWE | CKOE OTKJIO- 3HAYECHHUE CcKo€e
KHUXKU HCHUC HCHUC OTKJIOHCHUEC
v c Xy o, X3 c
0 12,5 5,0 10 15 45 8,0
1 13,5 5,4 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 o4 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 66 115
8 21,5 8,2 26 3,1 69 12,0
9 22,0 8,6 28 3,3 72 12,5
Tabnuua 4
Jluneiinble K03 PHUIMEHTHI TAPHONU KOPPEISIIUU
[Mocnenuss uudpa Homepa r r
3a4eTHON KHMKKH - e ¥
0 0,33 0,48 0,04
1 0,34 0,46 0,05
2 0,35 0,44 0,06
3 0,36 0,42 0,07
4 0,37 0,40 0,08
5 0,38 0,38 0,09
6 0,39 0,36 0,10
7 0,40 0,34 0,11
8 0,41 0,32 0,12
9 0,42 0,30 0,13
Tpebyercs:
1. [Toctponts  ypaBHEHHE MHOXECTBEHHOM JIMHEMHOM  pErpeccMM  3aBHUCHMOCTH
YPOKallHOCTH 3€PHOBBIX OT KOJIMYECTBA BHECEHHBIX YJOOPEHUI U HACHIIIEHHOCTH CeBOOOOpOTa
3€pHOBBIMH.
2. OnpenenuTts TMHEHHBIN KO3 (HUIUEHT MHOKECTBEHHON KOPPEIALMH.
3. Paccuurare o0mmit F-xpurepuit ®@umepa npu yposHe 3HaunmocTH o = 0,05.

Tema «Ilaker Ms Excel «AHaIU3 JaHHBIX»».
Bapuanr 1.

[To 19 mpeanpusTUsSM ONTOBON TOPTOBJIM M3y4YaeTCsl 3aBUCUMOCTh 00beMa peanusanuu (y) ot
pasMepa TOProBOW IUIOMIAAM (X1) ¥ TOBAapHBIX 3amacoB (x2). bBeuUtM momydeHbl cleayrolme
BapHaHTHl YpaBHEHUI perpeccui:

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

2. y=42+27x,, r?=084;

3. y=30+10x, +8x,, R?=0,92; (25)(4,0)

4.y =21+14x, +20x, +0.6x?, R?=0,95; (50)(120)(0.2)

B ckoOkax yka3aHbl 3HaU€HHUsI CTAHIAPTHBIX OMUOOK A1 KO3((DUIIMEHTOB pErpeccuu.

3aoanue: c ncnonb3oBanueM cpencts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. Ilpoananu3upyite TECHOTY CBS3M pe3yjbTaTa ¢ KaXIbIM U3 (haKTOPOB.
2. BoibepuTe Hauyuliee ypaBHEHUE Perpeccuu, 00OCHYHTE MPUHSATOE pPeIlICHUE.

Bapmuanr 2.
ITo 25 teppuTopusM CTpaHbl M3y4YaeTCs BIMSHUE KIMMATHYECKUX YCIOBHUU HA YpPOKAWMHOCTH

3epHOBBIX y (11/Ta). 1715 3TOr0 OBLIIM OTOOpaHBI IBE OOBSICHAIOLINE TEPEMEHHBIE:
X1 — KOJIMYECTBO OCAAKOB B MIEPUOJI BEreTalluu (MM);




X2 — cpenHss remneparypa Bozayxa (0 C).
Marpuriia napHbsix K03()(GUIIMESHTOB KOPPEISILIMU 3TUX MTOKa3aTeJIeH HMEeT CIeIYIOUNi BU;

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

3aoanue: c ucnonnp3zoBanuem cpencts [lakera Ms Excel «AHanu3 naHHBIX»:

1. Omnpenenure 4acTHble KO3(DPUIMEHTHI KOPPENSLUU pe3yibTaTa ¢ KaxAbIM H3 (aKTOpPOB.
[TpokOMMEHTUPYHTE pa3IUYue MOMYyUYEHHBIX MAPHBIX M YACTHBIX KOAPPHUIIMEHTOB KOPPEISLUN
pe3yNbTaToOB

2. UccnenoBatenpb, aHAIU3UPYIOLIUI JaHHYIO 3aBUCHUMOCTb, HAMEPEH OIPEAEIUTh HAa OCHOBE
MIPUBEICHHOM BBIIIIE MATPHUIIbI, KAKOE YPABHEHUE PErPECCUU JIyUIIE CTPOUTD:

A) napHyI0 JIMHEHHYIO PErpecCcHIo y Ha X1;

b) mapHyro TMHEIHYIO PErpeccuio y Ha X?;

B) MHOECTBEHHYIO JIMHEWHYIO PErPECCHUIO.

Kak ObI BBl OTBETUIIN HA 3TH BOIIPOCHI?

3. [locTpoliTe ypaBHEHUE PETPECCUU B CTAHAAPTU30BAHHOM MacIITabe U CAeIaiTe BBIBOIBI.

Bapuanr 3.
[To 30 HaGmroieHUsIM MaTpULA MAPHBIX KO3(PPUIIMEHTOB KOPPEISIMU OKa3aJlach Cielyromeii:
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: c ucnonb3oBanueM cpencts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. [TocTpoliTe ypaBHEHUE PETPECCUU B CTAHAAPTU30BAHHOM BU/JE U C/I€JIANTE BBHIBOBI.

2. Onpenenure MoKa3areiab MHOKECTBEHHON KOPPEIIALIUH.

3. Ouenute 1e51€c000Pa3HOCTh BKIIOUEHHSI MEPEMEHHON X1 B MOJIENIb TOCJIE€ BBEACHUS B HeEe
MIEPEMEHHBIX X2 U X3.

Bapuanr 4.

[To 30 nmpeampusTUsM OTpaciau ObUIM TOJyYEHBI CIEAYIOLIUE PpPe3yJIbTaThl PErpecCHOHHOIO
aHaJIM3a 3aBUCUMOCTH 00beMa BBIITyCKa MPOAYKUUHU y (MIH. py0.) OT YHCIEHHOCTH 3aHSTHIX Ha
NPEeINpUsATHH X1 (Yell.) U CPEIHEr0JOBOM CTOMMOCTH OCHOBHBIX (POHJIOB X2 (MJIH. pyO0.):

Koadduiment gerepmunaim ?77?

MHoxecTBeHHbIH K03()(QUIIMEHT KOPPEISILHH 0,85

YpaBHEHHE perpeccuu y =777+ 0,48x1 + 20x>
CranpapTHble ONTHOKY TapaMeTPOB 2 0,06 ?77?
T-xputepuil 75 mapaMeTpoB 15 77?7 4

3aoanue: ¢ ucnionp3oBanueM cpeact [lakera Ms Excel « AHanmu3 gJaHHBIX»:

1. BoccTaHOBHTE NPONYIIEHHBIE XaPAKTEPUCTUKH.

2. C BeposiTHOCTBIO 0,95 mocTpoiiTe JOBEpUTEIbHBIE HHTEPBAJIBI I KO3 (DUIIMEHTOB PETPECCHH.
3. Ilpoananu3upyiTe pe3yabTaThl PETPECCUOHHOIO aHAIU3A.

Bapmuanr S.



3aBUCUMOCTh TIOTPEOJICHUS AJICKTPOIHEPTUU y (ThIC. KBTX4) 0T 00BEMOB MPOHM3BOICTBA
npoaykuuu A — x1 (TbIC. €1.) U NpoAyKIuu b — X2 (ThIC. €1.) XapakTepu3yercs CIeAyIOIIUM
obOpazoM:

VYpaBHeHUE perpeccuy B CTaHAAPTU30BAHHOM BUIE tzy = 0,79t % + 0,56t N

Koaddurnuent nerepmunanym 0,95
Koaddunuent Bapuaruu y 27%
Koaddunment Bapuanum x; 45%
Koaddunment Bapuanuu x» 40%

3aoanue: c ucnonb3oBanueM cpencts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. Cnenaiite BBIBOJIBI O CHJIC BIMSHUS (PAaKTOPOB HA PE3yJIBTAT.

2. YuuTbiBas 3Ha4CHHs KOA(P(UIIMEHTOB BapUAIlMK PacCMAaTPUBACMbBIX MPU3HAKOB, ONPEACIIUTE
9acTHBIE KOA()PHUIMEHTHI 2TaCTUYHOCTH, C/ICTIANTE TT0 HUM BBIBOJIBI.

3. OmeHUTe 3HAYUMOCTh YypPaBHEHHS PETPECCHH, YYMUTHIBas, 4YTO OHO IMocTpoeHo 1o 30
HaOJIIOICHUSIM.

Bapuanr 6.
Nmeercs nndopmarus no 25 HabIOACHUAM TaONUIbl, TPUBEAECHHON HIKE
Tabmuma
Cpennee
IIpusnax SHAYCHIIC Koadduuuent Bapuauuu, % YpaBHEHHE perpeccuu
y 35 20 J=20+x1—2,0x2
X1 16 30 y=9+11x1
X2 8 10 y=4—41x
3aoanue: ¢ ucnionpzoBanueM cpeacts [Takera Ms Excel « AHanu3 gaHHBIX»:
1. OueHuTe 3HaUMMOCTb Ka)KJI0T0 YPaBHEHMSI pETPECCUU, €CIIM U3BECTHO, UTO rxlx2 =-0,35.

2. OueHuTe 3HAYUMOCTH KOX(PPHUIMEHTOB PErpeccuy YpaBHEHHS C ABYMS OOBSCHSIONIMMU
NepPEMEHHBIMH.

3. Onpenenurte nokasaTeny YaCTHON KOPPENALINH.

4. HaiinuTe yacTHble KOO PHUIHUEHTH! 2TaCTUYHOCTH.

Bapuanr 7.

ITo coBokynHocTr 30 MpeanpusATHNA KOHIIEpHA U3yYaeTCsl 3aBUCUMOCTh MPUOBLIH y (ThIC. py0.) OT
BBIPaOOTKU MPOJYKIMU Ha OJHOTO pabOTHHMKA X1 (€.) M MHIEKca IeH Ha npoaykuuio X2 (%).
JlaHHBIE IPUBEJICHBI B TAOIHUIIE

Tabmuma
Tpr3HaK Cpennee Cpennee kBaipaTHYECKOE [TapHbIit k03P dULIIEHT
P 3HAUCHUEC OTKJIOHEHHE KOppeTIAIHH
¥y 250 38 My = 0,68
x1 47 12 r, =063
X2 112 21 Mo, = 0,42

3aoanue: c ncnonb3oBanueM cpencts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. ITocTpoiiTe NMHEHHbIE ypaBHEHUS TAPHOIN PErpecCcHy, OIIEHUTE UX 3HAYUMOCTh C IIOMOIIBI0 F-
kpurtepusa dumepa.

2. Haliqute ypaBHEHHME MHOYKECTBEHHOW PErpecCMM B CTAHJAPTU30BAHHOM M HATypaJlbHOM
Macmra0e.

3. Paccunraiite MHOKECTBEHHBIH KOI(PQPUIIMEHT KOPPENSIUH, OOMUNA W YaCTHBIE KPUTEPUU
@duniepa u caenanTe BbIBOIBI.



Bapuanr 8.

N3y4aercs 3aBUCUMOCTh IO 25 NpeAnpuUsATUsAM KOHLEpHA MOTpeOsieHus MaTepuainoB y (T) OT
SHEProBOOPYKEHHOCTH TpyAa X1 (KBTxu Ha oxHoro pabodero) m oObema IpPOM3BEAECHHOU
MPOAYKLUH X2 (THIC. €11.). JlaHHbBIe pUBeIeHbI B TA0IHUIIE.

Tabmnuma
Mpu3HaK Cpennee Cpennee KBapaTHYECKOE [TapHbIil KO3 dULTHEHT
P 3HAYEHUE OTKJIOHCHHE KOpPEISIHH
y 12,0 2,0 r,. =052
X1 43 05 r, =084
X2 10,0 1,8 ey, = 0,43

3aoanue: c ucnonnp3zoBanuem cpencts [lakera Ms Excel «AHanu3 naHHBIX»:

1. ITocTpoiiTe ypaBHEHHE MHOKECTBEHHOM PErpeCcCHM U MOSICHUTE YKOHOMUYECKUU CMBICI €ro
[1apaMeTpoB.

2. Onpenenurte yacTHble KOA(D(DUIIMEHTHI AMACTUYHOCTH M CTaHAAPTU30BAaHHBIE KOA(D(DUIIUEHTHI
perpeccuu.

3. Haiinurte yacTHbIe U MHOKECTBEHHBIN KO (DUIIMEHTHI KOPPEISAIIH.

4. OueHnTe 3HaYMMOCTh YPaBHEHUS pEerpeccuu ¢ nomoiuisto F-kpurtepus @uiepa.

Bapuanr 9.

[To 50 cembsiM HU3yyasoch MoTpediieHue Msca — y (KT Ha IyIlry HaceleHus) ot poxona — x1 (pyo.
Ha OJJHOTO WIEHA CEMbM) U OT MOTpeOseHHs! phIObl X2 (KT HAa Aylly HaceseHus). Pe3ynpTaTsl
OKa3aJIuCh CIENYIOIUMHU:

YpaBHEHHE perpeccun y==180+ 0,2x1—0,4x2
CranmapTHbIC ONTMOKY apaMeTPOB 20 0,01 0,25
MHOKECTBEHHBIN KO3 OUITMEHT KOPPEISAIUU 0,85

3aoanue: c ucnonb3oBanueM cpencts [lakera Ms Excel «AHanu3 qaHHBIX»:

1. Ucnionb3ys T-kputepuit CTbIO/IEHTA, OLIEHUTE 3HAYMMOCTh TapaMEeTPOB YPaBHEHMUSL.

2. Paccuuraiite F-kpurepuit ®@umepa.

3. Ouenute 1o yacTHeIM F-kputepusim duriepa 1enecoodpasHOCTh BKIIOUEHHUS B MOJIEINb:
A) dakTopa x1 ocie gakropa x2;

b) paxtopa x2 nocne pakropa x1.

3anaua 10
[To 40 npennpusTUIM OO0 OTPACIU UCCIIEI0BATACH 3aBUCUMOCTh ITPOU3BOAUTEIBHOCTH TPyJIa —

Yy OT YpOBHA KBaHH(bHKaLIHI/I pa60‘{I/IX — X1 U SHCPTrOBOOPYKCHHOCTHU UX Tpyda — X2. Pe3y.]'IBTaTLI
OKa3aJIucCh CICAYIOIMMM!

YpaBHEHHUE perpeccuu J=a+10x1+2x
CranapTHbIC OIIMOKH MTAPAMETPOB 0527
T-xputepuit a5 mapamMeTpoB 3?5
MHoXecTBeHHBIH K0 (DUIIMEHT KOpPEISIIH 0,85

3aoanue: c ucnonb3oBanueM cpencts [lakera Ms Excel «Ananu3 qaHHBIX»:

1. Onpenenurte mapameTp a U 3alOJIHUTE MPOIYIICHHbIE 3HAYSHHUS.

2. OueHHWTe 3HAYMNMOCTh YpaBHEHUS B IIEJIOM, HWCIONB3Yysl 3HAUEHHUS MHOXECTBEHHOTO
KO3 PHUIIHEHTa KOPPEIALUH.

3. Kakoii u3 (hakTopoB 0OKa3bIBaeT 0oJiee CHIIbHOE BO3/IEUCTBHE HA pe3ybTar?



IIpouenypa oueHUBaHUS KOHTPOJbHBIX padoT

Jist kax 1ol KOHTPOJIbHOM paboThl pa3paboTaHbl KAPTOUKH 1O BapuaHTaM, C IIeJIbI0 UCKITIOUYHUTh
BO3MOKHOCTh CITMCBIBAaHUSI U BO3MOXXHOCTH OOBEKTHBHO OIICHUTH paboTy oOyuaromierocs. [lpu
OLICHKE YPOBHS BBIIIOJHEHUS KOHTPOJIBHON pabOThl, B COOTBETCTBUU C IMOCTABICHHBIMH LEISIMU
Y 33/1a4aMH JJIS1 IaHHOTO BU/1a y4eOHOM JesITeIbHOCTH yCTaHOBIICHBI CIIETYIOIINE KPUTEPUU:

. YMEHHE CaMOCTOATEIHHO OCMBICIIATH MTPOOJIEMY Ha OCHOBE CYILIECTBYIOUINX METOJUK;
. YMEHHE JIOTUYHO ¥ TPAMOTHO M3JIaraTb COOCTBEHHBIC YMO3AKIIOUCHHS U BBIBO/IBI,
. yMEHHE aHaJIU3UPOBaTh U 00001aTh MaTepHall.

Kpurepum ouenkn

[To pe3ynbTaTam BBIIOIHEHUS! KOHTPOJIBHBIX padOT 00y4aroeMyCsl BBICTABIISIOTCS OLICHKA!
«omauyHo», eciv paboTa BHIIIOJHEHA MOJTHOCTHIO; B JIOTHYECKUX PACCYKICHUAX U 0OOCHOBAHUU
perieHust HeT Mpo0esioB U OMMOOK; B PEIIEHUH HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA O/IHA
HETOYHOCTb, OIIMCKA, KOTOpasi HE SIBJISETCS CIEICTBHEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOIro
MaTepuaia).

«xopowioy, ecau paboTa BBIOJHEHA IOJHOCTbIO, HO OOOCHOBaHMS IIAroB peIICHUs
HEJ0CTAaTOYHBI (€CIM yMEHHE 00OCHOBBIBATh PACCYkICHUS HE ABJISIOCH CIIEHUATbHBIM 00ObEKTOM
IIPOBEPKH); TOMYILEHbl O/HA OIIMOKAa WIM €CTh ABAa — TPH HEN0uY€Ta B BBIKJIAJKAX, PUCYHKaX,
gepTexax uin rpadukax (eciau 3Ty BUIBI padOT HE SBISUIMCH CIIEIUATBHBIM 00bEKTOM IIPOBEPKH ).
«y0o6emeopumenbHo», €ciu JOIMyleHo Oosiee onHOM ommOku win Oojee IBYX — Tpex
HE/I0YETOB B BBIKJIAJIKAX, YEPTEkKax WM Tpadukax, HO ydamuics oOmamaer 00sf3aTelbHBIMU
YMEHUSIMHU 110 IPOBEPSIEMOM TeMe.

«HEy0061emeopumenbHoy, €CilIu JOIyIIEHbl CYIECTBEHHbIE OIIMOKH, I10Ka3aBIIME, 4YTO
yuaiuiics He o0najaer 00sA3aTeIbHBIMA YMEHUSMHU 110 JAHHOM TeMe B IOJIHOM Mepe.

BOIIpOCLI K coﬁecez[()BaHmo Mo TéeMaM, BLIHOCUMbBIM Ha CAMOCTOATECJIbHOC U3yICHUE

Pa3znen 1 AnropurMbl M CTPYKTYPbI JAHHBIX.

1. bazoBblie anroputmMsl 00pabOTKH JAHHBIX.
2. HeiiponHsle ceTu.
3. JlepeBbsi pemieHuii.

Pa3znea 2 OnnodaxropHasi perpecCHOHHAasi MOJE/Ib,

1. AHanu3 0JTHOM U ABYX HOPMAaJIbHBIX BEIOOPOK.

2. MeToapl TPOBEPKH HOPMAJIBHOCTH.

3. OnHodakTOpHBIN aHATU3.

4. Henapamerpuueckne KpuTeEpUn NPOBEPKU OTHOPOIHOCTH.

S. OnenuBanue 3¢ ¢hekToB 00padOTKH (HEemapaMeTPUIECKU TTOAXO0).

Pa3znen 3 MHo:KecTBeHHAs1 perpeccusi,

1. JByxdaktopHsiif ananu3. CBs3b 337124 1BYX()aKTOPHOTO U 0JTHO(AKTOPHOTO aHAIH3A.
2. Tabnuua 1Byx(}akTopHOro aHaIU3A.

3. JIByX(aKTOpHBIN AMCTIEPCUOHHBIN aHAIN3.

Pasznea 4 Ilaker Ms Excel «AHaIn3 JaHHBIX.

1. BrisiBieHNE KOPPETSIMOHHBIX 3aBUCUMOCTEM.

2. IToctpoeHne u BuU3yanu3alus TPEHAOB U PETPECCHOHHBIX 3aBUCHUMOCTEN MEXITy

Ha0OpaMH JTaHHBIX.

IIpouenypa oueHuBaHusi codece0BaAHUSA
CobecenoBanre TPOBOIUTCS B (hopMe HHIMBHUIYaTBHOTO OINpOCa U ONPEACICHUS YPOBHS
OCBOCHHOCTH OOYyYaroIIUMUCS Te€M, BEIHOCHMBIX Ha CaMOCTOATENbHOE n3ydeHue. Kak mpaswuiio,



co0eceoBaHuEe TMPOXOIUT Ha KOHCynbTaluu. [IpenonaBarenn 3apaHee MNpeAyNpeKIACT
o0ydJaroIerocsi 0 Cpokax MpoBEACHUs coOeceIoOBaHus, TPEOOBAHUSX K MOATOTOBKE MaTEPHAJIOB,
3HaKOMHT C BOIIPOCAMH K COOECEIOBAHUIO.

OTBeT Ha BOMPOC CYHUTACTCS TNPABHIBHBIM, €CIIM TIO CBOEMY COACPXKAHHWIO ITOJTHOCTBIO
COOTBETCTBYET 3aJJaHHOMY BOTPOCY, COJEPKUT BCE HEOOXOAMMBIC TeopeTHUecKue (akThl U
000CHOBaHHBIE BBIBOJIBI, & €r0 U3JI0KEHUE MATEMAaTUYECKU TPAMOTHBI.

Kpurtepun onenkn
ITo pe3ynbraTam cobece0BaHUs CTYJEHTY BBICTABIISIETCS «3a4TEHO», €CJIU OH IIPABUIIBLHO, [TOJHO

U apryMEHTHpPOBaHO, OTBEYAaeT Ha BONPOCHI, JEMOHCTPUPYET 3HaHUE BoOlpoca U
CaMOCTOSITEJIbHOCTh  MbIIUIEHUs, uiau «He 3aureHo», eciu OH HE KOHKPETHO, cllabo
apryMEHTHPOBAaHO M HE YOEIUTEeNbHO, OTBEYAaeT Ha BOIPOCH, JHOO HE OTBEYAET COBCEM,
JEMOHCTPHPYET HE3HAHKE BOIIPOCA.



