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PABOYASA NPOrPAMMA YYEEHOU AUCLMUMINHBI

B1.B.07 MartemaTtnyeckune metoabl MogenvupoBaHuUg B reonorum

1. Kog v HaumeHOBaHMe HanpaBrneHus nogroTtoBku/cneuymanbHocTn: 21.05.02
[eonorus

2. MNMpocdunb noaroroBku/cneunanmsaums: [eonormyeckad CbeMKa, NOUCKM N pas-

BedKa MECTOPOXAEHUN TBEPAbIX NOMNE3HbIX MCKONAaeMbIX

3. KBanudukauums (cteneHb) BbINYCKHUKA: FOPHbLIN UHXEHEP-reosnor

4. dopma oByUyeHuUA: o4Has

5. Kacdbegpa, oTBeuyarowas 3a peanmsauuio AUCLUNINHBbI: UCTOPUYECKON FE€0NOTNN 1
NaneoHTONormm

6. CoctaButenu nporpammbl: MBaHoB [muTtpuin AHOpEEBWY, KaHOMOAT reosoro-
MUHEPanorMyeckmx HayK, AOLEHT

7. PekomeHpoBaHa: HMC reonornyeckoro dakynbteta ot 17.04.2025, npoTtokosi Ne7

8. YuebHbIn roa: 2027-2028 CemecTp(bl)/TpumecTp(bl): 6



9. Llenu n 3apaym y4ye6HON AUCLMNSINHBI:

Llensimu oceoeHus y4ebHOoU OucuurniuHbl 181151F0MCH:

noaroToBka CneunanmcToB, KOMMNETEHTHbIX B chepe paboTbl ¢ reonormdyeckummn obpa-

30BaHMAMN M NpoueccaMn Kak o0 bekTaMm MaTteMaTMYeCcKoro n3y4yeHns 1 MogenmpoBa-

HWUS; 3HAKOMbIX CO CMEeUMUKON reonormdecknx 3agad, pellaemMbiX C NMOMOLLbIO MaTe-

MaTUYECKUX METOAOB, C BO3MOXXHOCTSAMW PasfMYHbIX MaTeMaTM4YeCKMX MeTodoB, a

Takke pakTopamu, BINAIOLWMMU Ha 3P(PEKTUBHOCTb NX NCMONb30BaHMUA.

3adayu y4ebHoU OucyunuHbI:

— (opmupoBaHme y obyvaembix npeactaBneHnin 06 O0COBEHHOCTAX UCMONb30BaHUSA
MaTtemMaTM4Yeckux METOAOB B TEOSIOrMM; OCHOBHbIX MPUHUMNAX  reonoro-
MaTemMaTU4YeCKoro MoaenMpoBaHNS; rmaBHbIX TUNAX MaTeMaTUYECKUX MOAENEN;

— nonyyeHne oby4yaemMbiMM 3HAHUIN O CYLLHOCTU, OrPaHUYEHMUSIX U YCITOBUAX NPUMEHE-
HUS OCHOBHbIX OOHO-, ABYX- U MHOTOMEPHbIX CTaTUCTUYECKMUX MOAerien; OCHOBHbIX
CTaTUCTMYECKMX 3aKOHaX pacnpeneneHuns, Ucnonb3yemMblx B reosiornm; ctatmctnye-
CKOW NpOBEpPKE reosiorMYecknx rmnoTes; MoaenmpoBaHnUm NpoOCTPaHCTBEHHbIX nepe-
MEHHbIX; bakTopax, onpeaenstowmx Boloop 1 adhdPEKTUBHOCTb UCNOMb30BaAHUA Ma-
TeMaTU4ECKMX METOLOB B reosniornu.

— npuobpeTeHne oby4aeMbiIMU MPAKTUYECKNX HaBbIKOB 00paboTKM reonornyeckomu,
reoXMMmM4eckom n reopunsnyeckon MHOpPMaLmMM Ha OCHOBE OOHO-, OBYX- U MHOrO-
MEPHbIX CTaTUCTUYECKMUX MOOENEN.

10. MecTo yye6HOM AncumnnuHbl B cTpykTtype OOI: brnok b1, BapnatnBHas yacTb.

[1ns1 ycnewHoro oCBOEHNS Kypca CTYAEHTOM A0STKHbI ObITb OCBOEHbI 3HAHUSA U YMEHUS,
npeacrtaesnsemMble B 00beme 6a3oBbix gucumnnuH: Matematuka, IidopmaTumka. B oc-
HOBE MpeanonaraembiX K U3y4eHN0 MaTeMaTUYECKMX METOAOB NeXxaT aHannTuyeckme
N NPOCTPAHCTBEHHbIE JaHHbIE re0NlorM4eckon HanpaBeHHOCTU, NO3TOMY A5 OCBOe-
HUSA Kypca HeobXxoauMbl 3HAHUA TaknX AucumninH kak Obwasa reonorusa, Jlntonorus,
MeTporpadus, Neoxmmus, N'eomoponorms n YeTsepTuyHasi reonorus.

OucumnnuHa «MaTemaTnyeckue MeTodbl B reonormy aBnseTcs npeaLllecTByloLen
cnegylowum aucumninuHam: Meoxmmmyeckme metogbl nonckos, MogenvposaHue B Kap-
Torpadgoumm.

11. MnaHnpyemble pe3ynbTaTtbl 00y4YeHUss no AucuunnuvHe/moaynko (3HaHus,
YMEeHUsl, HaBblKM), COOTHECEHHble C NJlaHupyemMbiMU pe3yribTaTaMu OCBOEHMUSA
oGpa3oBaTenibHOW nporpamMmmbl (KOMNETEeHLUUAMU) U MHAUKATOPaMU UX OO0CTUXe-
HUA:



Kog Hassanue Kog(bl) WnankaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMEeTEHL MM

3HaTb: NPUHUMMLI FE0NOro-MaTemMaTMyYecKkoro
N CTaTUCTUYECKOrO MOAENUPOBaHKMS, anro-
PUTMbI reonIorM-cTaTUCTUYECKOro aHanmaa
OaHHbIX, OCHOBHbIE TUMbl U YCIOBUSA NpUMe-
HEHWSA MaTeMaTUYeCKNX Mogenen B paMmkax

CnocobeH npo-

BOMUTD OLIGHKY Kypca, BO3MOXXHOCTU MO MaTemMaTuyeckomy
mogenupoBanuio B '’MIC n ITAC.

MPOrHO3HbIX pe-

CypcoOB 1 noacyeTr YMeTb: hopMynmpoBaTth reoniormyeckne 3a-
3anacoB MecCTo- C nomoubto cTa- | Aayu B BUAE, NPUrOQHOM NS UX peLLeHns
poXaeHun TBep- TUCTMYECKOTO aHa- | MeTodamMu reofioro-MmaremaTnyecKkoro n cra-
ObIX NONe3HbIX nu3a Bblgensiet TUCTMYECKOTO MOAENUPOBaHMS

MK-4 ncKkonaemsix, B MK-4.3 nepcnekTUBHbIE BnameTh: METOOaMU MOLrOTOBKM. NDEIBa
TOM fmene c yHactki Ans nowc- meﬁ"-leo.ro aHa;Jl-msa " ﬁ(l) EHKM ’qmc?n(/):lsoﬁ
NPUMEHEHNEM KOB NOMNE3HLIX MC- Echo Mauumn; Metogamu | IJ‘aq)wuaCKoro MO
reOVH(pOpMALIL- Konaemsix enu poaal;:vm’ 7 I/IH'D'Te n e‘ia UM MaccuBOB
OHHBIX M TOpHO- ﬁI/ICﬂngIX aHHbIX; Megopammuno FOTOBKU U
reoniorm4ecknx AaHHBIX; A A o
mMaTemaTtuyeckon ob6paboTKn reonornyeckon
MHGOPMaLNOH- i .
WHopMaumy; MeTogamMn MaTeMaTU4ecKomn
HbIX CUCTEM

CTaTUCTUKN U UHTepnpeTaunm pesynbTaToB B
pamKax Kypca; BblOMpaTb npuemriemble U
Hanbonee addekTuBHLIE MaTeEMaTUYECKUNE
MEeTOAbl peLleHNsT FeosTIorMYecKnX MOUCKOBO-

pa3BeaoYHbIX 3a4a4

12. O6bem gucUMNNMHBbI B 3a4€THbIX eguHMuax/yac. — 2/72.

CDopma npome)KyTquoﬁ aTTecTauumun — 3a4eT

13. Buabl yuyebHon paboThl:

TpyooeMKocTb (Yachl)
Bua yuebHoii paboTsl Mo cemecTpam
Bcero
Ne cemecTtpa - 6 Ne cemecTpa
AyanTopHble 3aHATUSNA 44 44
B TOM Yucne: nekumnm 22 22
npakTnyeckmne
nabopartopHble 22 22
CamocrosaTenbHas pabota 28 28
B TOM 4ucre: KypcoBasi paboTta (MpoekT)
dopma NpomMexyTo4YHOM aTTecTaumm
(3a4em — 0 yac. / aksameH — 0 yac.)
WToro: 72 72

13.1. CopepxaHune pasgenoB QUCLUNINUHDbI:

Ne Peannsauus pas-
n/n HanmeHoBaHve Jena gucumnnu-
pasgena CogepxaHve pasgena AMCUMNIUHBI Hbl C MOMOLLIbHO
ONCUMMITNHBI OHNawvH-Kypca,
QYMK*
1. Jlekuumn
1.M'eonornyeckne o6bekTbl (FO), kKnaccbl 06BHEKTOB U NX
csoncTBa. Metoabl ndyveHus 'O, xapakTep reonormde- | MatemaTtudeckue
1.1 BeeneHune CKOM UHopmauuu. NMoHATNE 0 MaTemMaTuyeckom Moae- MeToabl B
NMpoBaHUK reonornyecknx obbekTos. Buapl matematu- reonorum

YecKMx Mogeneu, NPpUMEHAEMBbIX B reoJ1ormun.




1.2

OpHomepHbie
cTaTtucTuyeckue
Moaenm

2.CywHoCTb 1 ycrnosusa npumeHeHns. Ctatuctmyeckne
XapakTepucTuku 1 rpacpmyeckoe npeacraBneHvne pac-
npegeneHns crnyvyanHon BenuymHebl.

3.CraTtuctuyeckme 3akoHbl pacnpegernenus. Nposepka
rMnoTesbl 0 3aKOHe pacnpeaeneHus.

4.Ctatnctmnyeckasn nposepka reonormyecknx rmnoTes o
paBeHCTBE YMCMOBbLIX XapaKTePUCTUK U CBOMNCTB OB bek-
TOB.

5.AHann3 ogHOPOAHOCTN BbIBOPOYHLIX FEONOMMYECKmX
COBOKYMHOCTEN.

MaTtemaTtnyeckune
MeTOoAbl B
reonormun

1.3

[BymepHble
cTaTucTnyeckue
moaenu

6.CyLHOCTL 1 ycnosus npuMmeHeHus. 'padundeckoe
n306paxxeHne cncTembl ABYX CryyarHbix BenuuuH. Cta-
TUCTUYECKNE XapaKTEPUCTUKN CUCTEMBI ABYX CryYaun-
HbIX BeNMYMH. KoadhdunumMeHTbl NapHOM Koppenauuu,
paHroBoW KOppensaumm, CoOnps»KEHHOCTH.

7.MpoBepka runoTes O Hann4yMm KOPpPenNALUOHHON CBA3W.
JloxkHas koppensiums. Beibop ypaBHeHUs perpeccumn.

8.dopmumpoBaHue nomnen CTaTuCTUYECKUX XapakTePUCTUK
OBYX cnyyYanHblx BennyuH 0.

MaTtemaTtnyeckne
MeTOobl B
reonornun

1.4

MHoromepHbie
cTaTUcTnyeckme
mogenm

9.CyLwWHOCTb 1 ycrnosus npuMmeHeHns. Cnctema MHoxe-
CTBa CNy4anHblX BENNYUH U ee CTaTUCTUYECKNe Xapak-
TepucTukun. OueHka MHAPOPMaTUBHON COBOKYMHOCTH
reonormM4ecknx NpPU3HaKkos.

10. MeToabl MHOrOMEPHOW CTaTUCTUKU: MHOXECTBEHHasd
nVHenHas perpeccus, aHanua Matpubl KoadduuneH-
TOB KOPPEnAuun, Knactep-aHanua, QUCKPUMUHAHTHBIN
aHanma.

11. MeTopg rnaBHbIX KOMMNOHEHT, pacno3HaBaHue obpa3os.
KapTtorpacdunyeckoe npeacraeneHne pesynbTaToB MHO-
rOMEpPHOro aHanmsa NPOCTPaHCTBEHHbIX JAaHHbIX Ha
nprvMepax NporHo3a reofiorM4eckoro CTPoOeHUs, MPOrHo-
3a NONe3HbIX NCKOMaeMblX, AeLUNPUPOBaAHNA AaHHbIX
ANCTaHLMOHHOIO 30HOUPOBaHMS.

MaTtemaTtunyeckne
MeTobl B
reonornmn

2. MpakTnyeckue paboTbl

2.1

3. JTabopamopHbie pabombi

3.1

BeBenenne

1.Ycnosus, npyembl HOpMUpPOBaHWUS AaHHbIX. CTaTnucTu-
Yyeckas oLueHKa JOCTOBEPHOCTU U NpeacTaBUTENBHOCTH
AaHHbIX onpoboBaHus.

MaTtemaTtnyeckue
MeToabl B
reonorum

3.2

OpaHomepHbie
cTaTtucTuyeckue
mMoaenu

2.Pac4yeT gaHHbIX onucaTenbHOM CTaTUCTMKN Ha OCHOBE
6asoBbix hopmyn

3.CraTtuctuyeckumin aHanus Belbopkn B NakeTe AHanusa
Excel. Npacnyeckne npnemsl aHanmsa ogHOMEpPHbIX
BblOOpOK B Excel

4.lpoBepkKa reosiorMyeckmx rmnoTes 0 3akoHe pacnpege-
nexus

5.MNpoBepka reonorn4yeckux runotes 06 0OgHOPOLHOCTH
BbIGOPKM, paBeHCTBE cpeaHuX, aucnepcui. Kputepun
duwepa. CtblogeHTa.

MaTtemaTunyeckme
MeToabl B
reonoruu

3.3

OBymepHble
cTaTucTnyeckme
moaenu

6.ANCKpUMUHAHTHBIN aHanus. JInHenHasa ANCKPUMUHAHT-
Hast PyHKLUSA.

7.NpoBepka rmnoTesbl 0 KOPPENALNOHHOW CBA3N. JInHen-
HbI PErPEeCCUOHHbIN aHanms.

8. PerpeccuroHHbI aHanu3. Bbibop u oueHka perpeccu-
OHHOTrO ypaBHEHMWS Ha OCHOBE CpeaHeKBaApaTUYHbIX
OTKINOHEHUM.

MaTtemaTtnyeckne
MeTobl B
reonornn

3.4

MHoromepHble
cTaTucTnyeckme
mogenm

9. MHOromepHbI perpecCUOHHbLIN aHanms.

10. MO Statistica. KnactepHbii aHanus.

11. dakTopHbIN aHanu3. ObpaboTka AaHHBIX XUMUYECKOTO
aHanusa. PakTopHbIN aHann3 reOXMMUYECKNX AaHHbIX.
VHTepnpeTaums pesynbTaTos.

MaTtemaTtnyeckue
MeToAbl B
reonorum




13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUI:

Buabl 3aHaTui (Yacos)
Ne | HaumeHoBaHuve pasgena
n/n ONCLMNIIUHBI Jlekuun JlabopaTtopHble | CamocToaTensHas pabota | Bcero

1 BeeneHwve 2 2 4 8

2 OpHomepHble 8 8 8 o4
cTaTUCTUYECKME MogeNn

3 OBymepHble 6 6 8 20
CTaTUCTUYECKME MOLENN

4 MHoromepHbie 6 6 8 20
CTaTUCTUYECKME MOSENN

Toro: 22 22 28 72

14. MeToguyeckue ykasaHus ons ooy4arowmxcs no 0CBOEHUIO OUCLUNIIUHDI

Mpn ocBOEHUMN ANCUMNNNHBI 06513aTENbHLIM YCIIOBMEM SABMAETCSA MOSTHOE CaMOCTOSATESb-
HO€ BbINOSIHEHME MPAKTUYECKMX M nabopaTopHbIX 3adaHun Ans ocBoeHue 6a30BbiX HaBbIKOB
paboTbl N0 CTaTUCTUYECKOMY aHanudy AaHHbIX. 3aHATUS YNopsOoYeHbl N0 CTEMNEHU YCIOXHe-
HWsi, NpY 3TOM OCOBEHHO BaXXHO YCBOEHWE MHGOPMauUK NO NOHMMaHWK pasgenoB «Beege-
HUe» n «OgHOMEpHbIE CTaTUCTUYECKNE MOAENN» KaK OCHOBbLI ANS ABY- U MHOrOMEPHbIX CTaTu-
CTMYECKMX Modenen. Ha kaxxgom 3aHATUM paccMaTpuBaeTcsl OTAeNbHasa ctatucTnyeckas 3aga-
Ya nnM MeTog cTtaTuctmdeckon obpaboTkm gaHHbIX. [pu 3TOM, NepBoHavanbHO pa3bupaetcs
obwaga ansa rpynnel 3ajaya Ha OCHOBE METOANYECKUX MaTepuarnos U MynbTUMEANAHON EMOH-
cTpauuun. B ganbHerwem Kaxabln CTyaeHT nonyyaet nogobHoe nHameBuayanbHoe 3agaHune, Ha
OCHOBE BbIMOMHEHUSA KOTOPOro onpeaenseTca NoHMMaHue UM AaHHON TEMbI.

Mpn n3yyvyeHUn pasgenoB AUCUUNINHBI PEKOMEHOYETCA aKTMBHOE UCMONb3oBaHMe Jnek-
TPOHHOro y4yebHuka no ctatuctTuke komnaHumn StatSoft Russia.

OneKTPOHHbIN Kypc pa3melleH no agpecy https://edu.vsu.ru/course/view.php?id=2571.
30ecb BbIIOXKEHbl 3a4aHus, MeToAMYecKMe pPekoMeHOauun Mo BbINOMHEHUID 3TUX 3adaHun,
CCbIfIKM Ha NUTepaTypy, BONpPOChI ANsi CAMOKOHTPONS.

Bug paboTbl MeToguyeckme ykasaHuna

lNodzomoska K IiekK-
yuaM u cocmaerse-
HUe KOHcriekma

Jlekyusi siBnsieTca BaxkHenwen ¢opMon opraHu3auumn ydebHOro npotecca,
3HAKOMMUT C HOBbIM MaTepuariomM, pasbsacHAET y4ebHble anemMeHTbl, TpyaHble O5is
NMOHMMaHWs, CUCTEMATU3NPYET Y4ebHbIN MaTepuan U OpuUeHTUpyeT B y4ebHOM
npouecce. B xoae NEKUMOHHbIX 3aHATUMI PEKOMEHOYEeTCS: a) BECTU KOHCMEKTUPO-
BaHue y4yebHoro maTepuana, obpallatb BHUMaHME Ha KaTeropum, hopmynmpoBKN,
packpbiBaloLLe coaepXaHue Tex Unu NHbIX SBNEHUA U NPOLLECCOB, Hay4Hble Bbl-
BOAbl M NpaKTU4EeCKMe pekoMeHAaL MK, NOMoXUTENbHbIA OMbIT UCCrenoBaHuii; 6)
OCTaBWTb B paboumx KOHCMEKTaxX MOosisl, Ha KOTOPbIX AenaTtb NOMEeTKN U3 PeEKOMEH-
OOBaHHON NUTepaTypbl, JOMOMHALNE MaTepmuan NPOCMyLWAaHHON NEKUMKN, a Tak-
e MoAgyepkuBaroLLmMe 0CODYH BaXKHOCTb TEX WM MHbIX TEOPETUYECKUX MOJSIoXKe-
HWIA; B) 3adaBaTb NpenogaBaTento YTOYHSAIOLWME BOMPOChI C LENblo YSCHEHNUS TE€O-
pPeTUYECKNX MONOXEHNN, pa3peLleHns CMOPHbIX CUTyauui; r) gopabaTtbiBaTb CBOM
KOHCNEKT NeKuun, gernas B HEM COOTBETCTBYHOLUME 3anucu U3 nutepaTypbl, PeKo-
MeHOO0BaHHOM npenogasaTenieM 1 npegyCcMoTpeHHON y4ebHon nporpaMmmon

lpakmuyeckue (8
m.4. ceMuHapcKue) u
nabopamopHble 3a-
HAMUA

MpakTnyeckne n nabopaTopHble 3aHATUS NpegnonaralT UX NpoBeAeHVe B pas-
JTINYHbIX q)opmax, C UeNlblo BbiABNEHUA NOJTyYEeHHbIX 3HaHI/II7I, yMeHMVI, HaBbIKOB "
OCBOEHHbIX KOMMETEHUMIA C NMpoBeAEeHNEeM TeKyLUMX aTTecTauui: a) npakTmieckue
3aHATUS OPMEHTUPOBAHbI, NPEXAEe BCEro, HA OCBOEHUE YMEHUW MPUMEHEHUS TEO-
pPeTUYECKMX 3HAHUIM AN pelleHus 3agad; 0) ceMmHapckue 3aHsATUS, Kak oaHa 13
OpPM MPaKTUYECKMX 3aHATUI, HanpaBlieHbl, B OCHOBHOM, Ha (hOpPMUpPOBaHWE,
yrnybreHve 1 pacluMpeHvne 3HaHWW, Npexae BCEero, TEOPETUYEeCcKoro mMatepuana
OVCUMNIMHBI, MYTEM 3acnyLUMBaHUs U OOCY>XAEHWNS COAepXaHusl OOKNagoB B) na-
GopaTopHble 3aHATMS MOTyT OblTb HanpaBrieHbl HA OCBOEHUE COBPEMEHHOro 060-
pyOooOBaHUSA M MPOrpaMMHbIX CcpeacTB (MPorpaMMHOro obecnevenusi) B aUCUMNIU-
HapHoW obracTu, a Takke NPoBEAEHMS SKCNEPUMEHTarbHbIX UCCIEA0BaHWN.




[Mpn noarotoBke K CEMUHapPCKOMY 3aHsmuro, HeobXoaumo, npexnae BCero,
N3y4nTb KOHCMEKT NEKUMn, pas3gensl y4ebHMKOB 1 y4ebHbix nocobun, npopabo-
TaTb PEKOMEHAOBAHHYK OOMOSNHUTENbBHY NuTepaTypy, caenartb 3anvicu no pe-
KOMEHOO0BaHHbIM MCTOYHMKaM. B npouecce aton pabotbl oOy4varowmncs gormkeH
CTPEMUTLCS MOHSATb M 3aMOMHUTbL OCHOBHbIE MOJIOXEHMS paccMaTpuBaemMoro Ma-
Tepvana, npumepsbl, MOSICHAOLWNE ero, a Takke pa3obpaTbCs B UNNIOCTPATUBHOM
MaTepuane. 3akaH4yMBaTb NOArOTOBKY CrieflyeT COCTaBfneHneM nnaHa (KOHCnekra)
no nsyvyaemomy marepuany (Bornpocy). 3To No3BonsieT COCTaBUTb KOHLIEHTPUPO-
BaHHOe, CxaToe MnpeAcTaBrneHne no mMsyyaemblM BOnpocaMm. Ha cemuHape kax-
OblA €ro y4acTHUK OOSKEH ObiTb FOTOBLIM K BbICTYMIIEHWUIO MO BCEM MOCTaBMEH-
HbIM B MnaHe BoMpocaM, MPOsiBNATbE MakCMMarbHYK akTUBHOCTb MpU MX pac-
CMOTpPEHMU. BbiCTynneHne JOMmMKHO CTpouTbCs cBOOOAHO, ybeanTenbHoO n apry-
MEHTMPOBAHO, HE JOMYCKAeTCH NPOCTOE YTEHNE KOHCMEKTAa.

Mpn noaroToBke K slabopamopHOMy 3aHAMUK HEOBX0ANMO U3Y4YnNTb TEOPETU-
YecKun matepwman, KOTopbin ByaeT ncnonbL30BaThbCA B X04e BbiNonHeHus nabopa-
TOpHOW paboTbl. HyXXHO BHMMAaTENbLHO NPOYNTaTh METOAMYECKOE yKasaHue (onu-
caHue) Kk nabopaTtopHon paboTe, npoayMatb NraH nposeneHns paboTbl, NOAroTo-
BUTb HeobxoauMmble BnaHku u Tabnuubl ons 3anucen HabnogeHun. Henocpen-
CTBEHHO BbINOMHEHU nabopaTopHon paboTbl WMHOrAa npeawecTByeT KpaTkui
onpoc obyuvatoLwmxcs npenogasaTeneMm Ans BbIBMEHUA UX FOTOBHOCTWU K 3aHs-
Tnio. Mpun BbINONHEHMU nabopaTopHoM paboThl, Kak NpaBuIo, HEOOXOAMMbI cre-
AytoLme onepaunn: a) HacTpornka U NOAroToBKa NPorpamMmmMHoON cpebl A5 BbINom-
HeHunsi nabopaTopHol paboTbl; 6) 3HAKOMCTBO U UCXOAHBLIMW AaHHBIMU A4S pabo-
Tbl (NP HeobxoouMOCTH); B) BOCMPOU3BEAEHME U3y4aeMOoro MeToda, anroputma
(npouecca) no paboTte ¢ gaHHbIMM; T) aHanu3 u obobLeHne pesynbTaToB (CO-
CTaBrfeHne oT4eTa); 4) 3almTa n NMYHOe NpeAcTaBneHme pe3ynbTaToB (oTyeTa).
Mpun 3awmTe oTyeTa npenopaeBaTtenb MHAMBMAYanbHO GecegyeT CO CTyOEHTOM,
oueHuBas riyorHy NOHMMaHWUS NOMNyYeHHbIX UM Pe3ynbTaToB.

lNodzomoska Kk me-
Kywel ammecma-
yuu

Tekywass ammecmauyusi — 3TO KOHTPOIb npoLecca 0CBoeHus obyyaoLwmmmcs
cogepxaHusa obpasoBaTenbHbIX MporpaMM, (OPMUPOBAHMS COOTBETCTBYHOLLMX
KOMMNETEHLNIA, NEPBUYHBIX NPOGECCMOHANbHbIX YMEHUA U HaBbIKOB; OLIEHKa pe-
3ynbTaTOB CaMOCTOSATENbHON AeATenbHOCTM obyvatowmxcs. Popma nposedeHus
TeKyLlen aTTectaumMm MoxeT ObiTb YCTHOM UMK MUCbMEHHON, a Takke C UCMOoNb30-
BaHWEM COBPEMEHHbIX MH(OPMAaLMOHHbBIX TexHornorni. BosamoxHbl cnegytolive
dopMbl TEKYLLIEN aTTecTaumn: a) KOHTponbHasi paboTa; 6) Kpyrnbli CTOM, OUCKYC-
cvs, nonemuka, aucnyT, aebarbl; B) NpoekT; r) pedepar; 4) Aoknad, coobLueHune;
X) cobecefoBaHue; 3) TBOpYECKoe 3adaHue; n) TecT; K) acce u ap. Tekywlas atre-
CcTauus OCyLLecTBNseTcs C npuvMmeHeHneM ¢oHaa oueHouHbix cpeactB (KMMel,
KOMMIEKTbl Pa3HOYPOBHEBbIX 3afaHui, 3agadv v T.n.). [lpyM NMoaroToBke K Teky-
Len atTectaumm HeobxoaMmo, M3y4nTb KOHCMEKT NeKUMin, pasgernbl y4eOHNKOB 1
y4ebHbIX nocobun, npopaboTaTb PEKOMEHOOBAHHYKO LOMONHUTENbHYIO NUTEepaTy-
py, coenaTb 3anucy No peKOMeHA0BaHHbIM UCTOYHMKaM. BO3MOXHOCTb MCNOMb30-
BaHUSA obyyalowmMMMCa Ha TekyLlen aTTectaumm y4ebHom nutepaTypbl, CnpaBoy-
HbIX NOCOGWUIA M ApYrMx BCroMoraTesibHbIX MaTepuanoB onpeaensieTcst npenoga-
BaTenem. Pe3ynbTaTtbl Tekyllen atTectauuyM MOryT YYMTbIBATbCA MPU NPOMEXY-
TOYHOM aTTecTauuy obyyaroLmMxXcs No peLueHnto kadeapsbi.

CobecedosaHue
(konnokesuym)

Bua yuebHo-TeopeTnyecknx 3aHATMI, NpeacTaBnswowmin cobor rpynnosoe 06-
CyXdeHue noa pykoBOACTBOM npenogasaTens A0CTaTOYHO LUMPOKOro Kpyra npo-
6nem, Hanpumep, OTHOCUTENbHO CaMOCTOATENbHOrO GOMbLIOro pasgena nekuu-
OHHOrO Kypca. Kosokeuym npoxoauT 06bl4HO B hOpMe AMCKYCCUW, B Xode KOTO-
pon CTyAeHTaM MpedoCTaBsieTCs BO3MOXHOCTb BbiCKa3aTb CBOK TOYKY 3pEeHUS
Ha paccmaTpuBaemylo nNpobrnemy, yumTbCs apryMeHTUPOBaHHO OTCTamBaTb CBOE
MHEHMe 1 B TO Xe BpeMs AeMOHCTPUPOBaTh rMyOGuHY U OCO3HAHHOCTb YCBOEHMUS
nsyyeHHoro matepmana. OgHOBPEMEHHO 3TO U Pa3HOBUOHOCTb MacCOBOMO YCTHO-
ro onpoca, MO3BOSISIOLLEr0 NpenogaBaTenio B CpaBHUTENbHO HebonbLUOW Bpe-
MEHHON NMPOMEXYTOK BbISICHUTb YPOBEHb 3HaHWW CTYAEHTOB LENon akagemunye-
CKOW rpynnbl N0 KOHKPETHOMY pasfeny Kypca.

CamocmosimerbHasi
paboma oby4darouwe-
20

CamocmosimenbHasi paboma oby4datoLerocsi SIBNseTCs OCHOBHLIM CPELCTBOM
oBrageHus y4ebHbIM MaTepuanomM Bo Bpemsi, cBoboaHoe OT o6sA3aTerNbHbIX y4es-
HbIX 3aHATUI. MOXeT BbINOMNHATLCA B OUGNMOTEKe, YYeOHbIX KabUHEeTax, KOMMbHO-
TEPHbIX Knaccax, a Takke B AOMaLIHUX YCroBUsX. Y4yebHbl MaTepuan y4eGHO




ONCUMMIIMHBI, NPEAYCMOTPEHHBIN pabounM y4yebHbIM NnaHoM Ans yCBOEHMs o0y-
YalLwumMcsa B NpoLecce CaMoCTOSATENbHON paboThbl, BEIHOCUTCA Ha MPOMEXYTOY-
Hytl0 aTTecTaumio HapsiAy ¢ y4ebHbIM MaTepuarnom, KOTopbI paccMaTpuBarncs npu
npoBefeHun y4yebHbIX 3aHATMIA. CamocTosTenbHas pabota oby4darowmxcsa BO
BHEaygUTOPHOE BPeMSI MOXET COCTOSITb U3: @) MOBTOPEHUS NEKLUNOHHOTO MaTepu-
ana; 6) NoAroToBkM K ceMuHapam (NPakTUYECKUM 3aHATUAM); B) M3yveHus yyeot-
HOW 1 Hay4yHOW nuTepaTypsbl; I) N3y4eHUs1 HOPMATUBHBLIX MPaBOBbLIX aKTOB (B T.4. B
3ANEKTPOHHbIX Basax AaHHbIX); 4) peleHns 3agad, BblOaHHbIX Ha NPaKTUYEeCKUX
3aHATUSAX; XK) NOArOTOBKN K KOHTPOINbHBIM paboTam, TeCTUpoBaHuio 1 T.4.; 3) Noa-
rOTOBKM K CEMMHApaM YCTHbIX JOKNaAoB (COOOLEHW); 1) NOArOTOBKN pedepaTos,
3CCe U VHbIX UHAMBMAYaNbHbIX MMCbMEHHbIX paboT No 3afaHuio npenogaBaTens;
K) BbINOMHEHUSA KYpCOBbIX paboT, NpeayCMOTPEHHbIX Y4eOHbIM NiiaHoM; 1) BbINOI-
HEHMS BbIMYCKHbIX KBanMdUKaUMOHHbIX paboT 1 gp.; M) BblgeneHne Haubonee
CMOXHbIX M NPOBNEMHBIX BOMPOCOB MO N3y4aemoln Teme, NosyYeHne pasbACHEHUI
N pekomMeHZauun No gaHHbIM BOMpocam C npenogaBaTensamu hakynbTeta Ha ux
KOHCyMbTauusax; H) NpoBegeHNe CaMOKOHTPOMS MyTeM OTBETOB Ha BOMPOCHI TEKY-
LLIero KOHTPOSIS 3HaHWI, peLleHns NpeacTaBeHHbIX B y4eBbHO-MeToaMYeCckux ma-
Tepunanax paboyer nporpaMmbl ANCUMNIUHBI 3a4ad, TECTOB, HaNMcCaHWs pedepa-
TOB M 3CCe MO OTAENMbHLIM BOMPOCaM N3y4yaemoun TeMbl

lModzomoeka K npo-
MeXymoy4HoU am-
mecmauyuu: 3a4em

lMpomexxymoyHasi ammecmauyusi HanpaeneHa Ha NPOBEPKY KOHEYHbIX pe3yrbTa-
TOB OOy4eHMUs, BbISIBIIEHUE CTEMNEHW YCBOEHWUsI OOy4aloLMMUCH CUCTEMbl 3HAHWNA,
YMEHWIA U HaBbIKOB, MOSTY4YEHHbIX B pe3ynbTate n3ydeHnst aHHOW AUCUMMINHDI.

MogroToBKa k ak3aMeHy/3a4eTy/3a4eTy C OLEHKOW BKIOYAET B cebs Tpu aTana:
a) camocTtosiTenbHasi pabota B TedeHne cemecTtpa; 6) HenocpeaCcTBEHHasA MOAro-
TOBKa B [JHW, MpelecTBylolmMe 3a4eTy/3a4eTy C OLEHKOW/3K3aMeHy no Temam
Kypca; B) MOAroTOBKa K OTBETY Ha BOMPOCHI, coaepxalumecsa B bunetax. B nepnog
MOAroTOBKMN OOy4aloLMNca BHOBb 0bpallatoTcs K NporMaeHHOMY y4ebHoMy maTe-
pvany. [NogrotoBka OCyLLIECTBNSAETCA Ha OCHOBaHWM METOAWYECKMX peKoMeHOa-
UMA NO OUCUMUMAMHE M CMMCKa BOMPOCOB WM3y4aeMoW AMCLUMMIMHBI, KOHCMEKTOB
NeKUnn, y4ebHUKOB N y4ebHbIX Nocobui, HayyHbIX cTaten, nHdopmaumm cpeasbl
WHTEepHeT. [1na nonHoTbl y4ebHOM MHOPMaLMN U ee CPaBHEHWS Jydlle UCMOMb-
30BaTb He MeHee AByX yd4ebHukos. Obyvalowminca Bnpase cam npuaepxmsaTbes
nobon u3 npeacTaBneHHbIX B y4ebHMKax TOYEK 3peHUs No CnopHoW npobneme (B
TOM 4uCrie OTNMYHOW OT nNpenogasaTensl), HO Npu YCNOBMU AOCTAaTOYHON Hay4YHON
aprymeHTauumn. OCHOBHbIM MCTOYHUKOM MOATOTOBKU K 3a4ETY SIBMSETCA KOHCMEKT
nekuun, rge y4yebHbI MaTepuan gaeTcs B CMCTEMATU3MPOBAHHOM BUAE, OCHOB-
Hbl€ MOJIOXEHMWS ero AeTann3npytoTcs, NOAKPENSTCA COBPEMEHHBIMU hakTamum
1 MHpopmMaumen, KOTopble B CUy HOBM3HbI HE BOLUMM B OMyOrMKoBaHHbIE nevaT-
Hble UCTOYHUKM. B Xxode noaroToBKM K Sk3aMeHy ofy4arowmmces Heobxoammo o6-
pawaTte BHUMaHWE He TONbKO Ha YPOBEHb 3aNOMWHAaHWS, HO U Ha CTEeneHb MOHU-
MaHus nanaraembix npobnem. Ok3ameH/3ayeT/3ayveT C OLEHKOW NPOBOAUTCS MO
BONpoOCaMm, OXBaTblBAKOLLMM BECb NPONAEHHbIM MaTepuyan.

15. MNepevyeHb OCHOBHOM U AOMOSIHUTENIbHOW NUTEpaTypbl, PeCypCOB UHTEpPHET,
Heo6XxoaUMbIX OJIA OCBOEHUA AUCLUNIIUHDI

a) OCHOBHag nuTepaTtypa:

Ne n/n MCcTOYHMK

KaraH, E. C. lNpuknagHon ctaTucTu4ecknini aHanns gaHHelx : ydebHoe nocobue : [16+] / E. C.
KaraH ; KemepoBckuin rocyaapCTBEHHbIN yHUBepcuTeT. — KemepoBo : KemepoBckui rocyaap-

1 CTBEHHbIV yHMBepcuTeT, 2018. — 235 c. : un., Tabn. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573550 (gaTta o6paiyenus: 18.08.2021). — bub-
nuorp.: c. 184-186. — ISBN 978-5-8353-2413-2. — TeKCT : 3N1EKTPOHHbIN.
lopnay B.A. Teopus BeposTHOCTEN U MaTeMaTuyeckasi CTaTucTvka [QNeKTPOHHbIN pecypc]:

2 y4yebHo-MeToanyeckoe nocobme. — AnekTpoH. aaH. — CI16.: NlaHb, 2013. — 320 ¢c. — Pexum
poctyna: http://lanbook.lib.vsu.ru/books/element.php?pl1_id=4864 — 3arn. c akpaHa.

6) gononHuTenbHasa nuTepaTypa:

Ne n/n_|

NcTouHnK

3 | KaxxgaH A.b. Matematnyeckue metogpl B reonornu: ydebHuk gns sy3oB / A.b. KaxgaH, O.U.




| MycbkoB, A.A. LLinmarckuin.— Mockea : Hegpa, 1990.— 251 c.

[eocTaTncTMKa: Teopusi n NpakTuka [OnekTpoHHbIv pecypc] / B.B. dembsHoB, E.A. CaBenbesa.

4 — Mocksa : Hayka, 2010. — 327 c. — Pexum goctyna:
https://www.geokniga.org/bookfiles/geokniga-geostatistika-teoriya-i-praktika.pdf

5 Hesuc [1.C. CtaTuctuyeckuin aHanus3 gaHHblx B reonorun. KH. 1.— Mocksa : Hegpa, 1990.— 319 c.

6 Hesuc, [1.C. Ctatuctnyecknii aHanns gaHHbix B reonornn. KH. 2.— Mockea : Hegpa, 1990.— 427 c.
MopoTtos I'.C. MaTemaTnyeckme MeToabl MOAENNPOBAHUS B reonornun: y4ebHmnk [SneKTpoHHbIN

7 pecypc] / I'.C. MNMopoTos. CaHkT-lNeTepOyprcknin rocygapCTBEHHbINA TOPHbBIA MHCTUTYT (TEXHUYE-
ckum yHmBepcuteT).— CankT-leTtepbypr, 2006.— 223 c. Pexum goctyna:
https://www.geokniga.org/books/349

8 KpambeiiH Y. Ctatuctmdeckne mogenu B reonorum /Y. Kpambenn, ®. Npendunn.— Mockea :
Mwp, 1969.— 398 c.

9 CnpaBoyHWK N0 MaTemaTndeckum metodam B reonornn / A.A. PoanoHos, P.U. KoraH, B.A. lNo-
ny6es [v gp.].— Mocksa : Hegpa, 1987.— 334 c.

10 Teopus BeposTHOCTEN U MaTeMaTuyeckas ctatuctuka : ydebHoe nocobue ansa 6akanaspos /

B.E. 'mypmaH .— 12-e n3g. — Mocksa : FOpait, 2013 .— 478 c.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPCHI:

Ne n/n McTOYHMK

11 3oHanbHasa 6ubnuoteka BI'Y http://lib.vsu.ru

12 ONeKTpoHHO-O0MGnMoTeYHas cuctema «Jlanby https://e.lanbook.com/

13 OnNeKTPOHHbLIN y4ebHEIN Kypc: «MaTteMaTnyeckne MeToabl B reosniornmy -
https://edu.vsu.ru/course/view.php?id=2571

14 HeodwuumanbHbei cepBep reonornyeckoro cakynoteta MY http://geo.web.ru

15 HeoduumanbHbei cepBep reonorndeckoro gakynbteta MY http://students.web.ru

16 basa kapTorpacuyecknx n pakrorpamyecknx JaHHbIX N0 permoHanbHbIM NOUCKOBO-
CbeMOYHbIM pabotam. ®oHabl HAW reonorumn BIY.

17 BecnnaTHbIn HEKOMMEPYECKUIA CNPaBOYHO-00pa3oBaTenbHbIN NopTan Ans reosioros

https://www.geokniga.org/

16. NMepeyeHb y4ebHO-MeTOAMYECKOrO obecrnevyeHns Ansa caMmoCcToATeNIbHOM paboThl

Ne n/n

NcTouHmk

Komaposa, E. C. [NapHbIi perpeccuoHHbIi aHanus : yd4ebHoe nocobue : [16+] / E. C. Komaposa.
— 2-e u3g., ctep. — Mockea ; bepnuH : Anpekt-Meauna, 2019. — 60 c. : Tabn., un. — Pexunm go-
ctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=575321 (gata 06-
paweHusi: 18.08.2021). — bubnwuorp. B kH. — ISBN 978-5-4499-0165-1. — DOI 10.23681/575321.

MvypmaH B. E. Teopusa BepoATHOCTEN M MaTeMaTMyeckas cTaTucTuka: y4ebHoe nocobue ans
ctya. By3oB / B.E. 'MmypmaH. — 12-e n3g., nepepab. — M.: Beicluee obpasoBanue, 2008. — 478,
[1] c.: un., Tabn. — (OcHoBbl Hayk). — [NpeaMm. ykas.: c. 474-479.

OneKTPOoHHbI y4ebHMK No cTaTncTmke komnaHumn StatSoft Russia [OnekTpoHHbI pecypc] — Pe-
xum goctyna: http://www.statsoft.ru/home/textbook/default.htm -

17. UHcpopMmaLMOHHbIE TEeXHOJNIOMMK, Ucnonb3yembie ANA peanu3auum ybyebHown aucum-
NNWHbI, BKNOYas nporpaMmmMHoe obecrnevyeHne n MHpopmMaLMoOHHO-CNpPaBOYHbIe CUCTEMbI
(npu HeobxogumMocTH)

Mpu ocBoeHnn aucumnnuHbl ucnonsdyetca naket MS Office Excel ¢ HagcTponkon NakeT aHanusa
(akagemwnyeckasn nuueHsua BI'Y Microsoft Office), a Takke cneunanusmpoBaHHoe NO ans cratuctuye-
CKOro aHanmsa gaHHbix Statistica (yuebHasa Bepcusa STATISTICA 13.3 ans CTy4eHTOB M acnupaHToB).
Ona Busyanusaumm pesynbTaToB MPOCTPAHCTBEHHO-CTAaTUCTUYECKOrO aHanusa WCMNonb3yeTcs reouH-
dopmaumoHHas cuctema ArcGIS.

B paboTe WMPOKO MCMONb3YylTCA pernoHasnbHble kKapTorpadumyeckme u cakrtorpaduyeckue Gasbl
OaHHbIX MO MECTOPOXAEHMAM TBEPAbIX Nosie3Hblx nckonaemoix HAW reonorvm BIY.

BosmoxHa peanusaumsa nporpaMmmbl Kypca ¢ NpUMeHeHMeM OUCTaHLMOHHbLIX TEXHOMOMUIA.




Ne nn [MporpammHoe obecneyeHne

1 WinPro 7 RUS Upgrd OLP NL Acdmc

2 OfficeSTD 2013 RUS OLP NL Acdmc

3 HeunckntountenbHble npasa Ha MO Kaspersky Endpoint Security ans 6usHeca - Pacuunpen-
HbI Russian Edition

4 MporpammHas cnctema ans obHapy>KeHUA TEKCTOBbIX 3aMMCTBOBAHUIA B Y4EOHbIX U HAYy4YHbIX
pabotax AHTunnarnat.BY3

5 MpaBa Ha nporpammbl ang 3BM Microsoft Imagine Premium Renewed Subscription (3 year)

6 YyebHaga Bepcusa STATISTICA 13.3 3 (http://statsoft.ru/products/trial/)

18. MaTepmnanbHO-TeXHUYECKOE obecneyeHne AUCLUNIIUHDbI:

[nsa ocBoeHWs AMCLMNANHBI UCNONb3YeTCH CneLmann3vpoBaHHbIi Y4ebHbIN KOMMLIOTEPHBIN Knacc,
BKITIOYEHHbIN B ceTb BIY (15 KOMNbOTEPOB), OCHALLEHHbIN EMOHCTPaALNOHHBLIM TENEBU3OPOM, C BbIXO-
gom B Internet, nHOuBMAYanM3npoBaHHLIM BXOAOM CTYOEHTOB W MOMb30BaTeNbCKUMWU AMCKaMu Ans Co-
XpaHeHWsi faHHbIX.

B yuyebHOM mpouecce NPUMEHSIOTCA pervoHanbHble KapTorpaduyeckme M aHanutuyeckne Gasbl
AaHHbIX B LUMPOBOM BUIeE.

MpakTnyeckne n nabopaTopHble 3a4aHusa NPOBOAATCA B ayAUTOPUN C MyfbTUMeOWUHbIM Tenesu-
3MOHHbIM 060OpygOBaHMEM W COMPOBOXAAIOTCA OEMOHCTpaumen OCHOBHbIX TEXHOMOMMYECKUX MPUEMOB
paboThbl.

Ne Anpec HassaHne aygu- Twun ayguTto- MaTepuanbHo-TexHn4eckoe obec-
ayau- TOpUM pum neyeHvne
TOpUK
106n r. BopoHex, YHu- | nabopatopusi nabopartopus | MNMepcoHanbHbIi komnbloTep Core
BepcuTeTcKas reonHcpopmaum- i3-4130 3,4 GH 4GB RAM DDR3-
nn.1, kopnyc 16 OHHbIX CUCTEM 1600 500GB HDD2+2 USB
2.0/2USB 3.0 Intel graphics 4400
VGA/HDMI Mouse+Key Board (15
wr), TV LG 42"
19. OueHoYHbIe cpeACcTBa ANA NPOBeAEHUSA TEKYLLEN U NPOMEXYTOYHOWN aTTecTauum
No HanmeHoBaHune KoMne- WnankaTtop(bl)
n/n | Pa3Aena ancumnnuHbl TeHUMA(M) AOCTUXEHNSA OueHouHble cpeacTea
(mogyns) KOMnNeTeHumu
1 BeegeHne MK-4 MK-4.3 JlabopaTtopHas pabota 1
OpaHomepHble
2 cTaTUCTUYEcKme MnK-4 NnK-4.3 llabopatopibie pabotbi 2-5
Tect 1
Mogenmu
OBymepHble )
3 cratuctuyeckue MNMK-4 MK-4.3 NaGopatopHbie pabotsi 6-8
Tect 2
Mogenu
MHoromepHbie
4 cTaTucTmyeckue MK-4 MK-4.3 TNaGopaTopHsie paboThi 9-11
Tect 3
MoZenu
MpomexyTo4yHasn aTTecTaums MepeyeHb BONPOCOB
dopma KOHTpons — 3a4eT MpakTnyeckoe 3agaHue

20. TunoBble OUEHOYHbIe CpeAcTBa U MeToAMYeCKUe MaTepuanbl, onpeaensto-
Wwu1e npoueaypbl oLeHUBaHUs

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepuayowas aTansl opMUPOBaHUSA
KOMNEeTEeHUUN B pamMKax WU3yYeHUs AUCUMNIIMHBI OCYLLEeCTBMASEeTCA B Xo4e TeKylwmx u
NPOMEXYTOYHON aTTEeCTaLMWN.

20.1. TeKyWw M KOHTPOIb YyCNeBaeMoCcTu

Ona gucuunnuiel «MaTemaTtmnyeckme MeTodbl MOLENUPOBaAHUS B reonorum» npeaycmoT-
peHo Tpu TeKyLnX aTtTecTaunn. Bo Bpemsa nsyyeHus AnNCUUnIiMHbl OCYLLECTBASETCHA Henpephbls-
HbIl KOHTPOSb YCBOEHUA MPOMOEHHOro mMartepmana. HenocpeacTBeHHbIM KOHTaKT C KaXAbiM




obyyatoLmmesi BO BpeMsi nabopaTopHbIX 3aHSTUIA MO NPOBEPKE NMOHUMAaHUS BbIMOSHAEMON pa-
60Tbl M 0BCYXAEHMIO MoNyYaeMbixX pe3ynbTaToB, B T.4. NPU AUCTAaHLUMOHHOM PEXUME 3aHATUN.

TekyWwuii KOHTPOSb YCNeBaeMoCTU MO AWUCLUNIMHE OCYLLECTBIISIETCA C MOMOLLbIO Crie-
AYIOLMX OLEEHOYHbIX CPEACTB:

1. JlabopamopHbie pabomel

JTabopaTopHble paboTbl BbINOMHATCA MOcnegoBaTeflbHO, COMacHO COoAEepXaHu pas-
aenos gvcumnnuubl (n. 13.1). Mo kaxagon nabopaTopHon paboTe npegnonaraeTcs nepBoHa-
YyanbHbI pa3bop n3ydaembix METOOOB M anrOPUTMOB B PEXMME MacTep-krnacca Ha OCHoBe 006-
LLMX NPUMEPOB COBMECTHO C npenogasaTtenem nporpamMmmHbix cpeacte MS Excel n Statistica ¢
nocrneayLwmnM BbIMOMHEHMEM M3YYEHHbIX OMnepaunin Ha OCHOBE MHAMBUAYalbHbIX AAHHbLIX MO
BapuaHTam.

[ns oueHnBaHusA pesynbTaToB NabopaTopHbiX paboT mcnonb3yetcs 4-6annbHas Lwkana:
KOTIINYHOY», «XOPOLLOY», «YOOBMETBOPUTENBHOY, KHEYLOBNETBOPUTESBHOY.

Kputepunn oueHnBaHUsA KoMneTeHumm LLikana oueHokK

O6yyarowmincss B NonHOM obbeme BbIMOMHWM 3afaHue: BrafdeeT TeopeTuye-
CKUMW OCHOBaMW MO TEMe 3a4aHusi, CNocobeH BbINOMHUTL NPEANOXeHHblIe Me-
TOAbl M anropuTMbl paboT CaMOCTOATENbHO MM Ha APYIMX UCXOOHbLIX AaHHbIX,
O0OBACHUTL CYTb BbINONTHAEMbIX OnepaLui.

Omnu4Ho

OGy4yatloLMiics BLIMOMHMI 3adaHue: BrnageeT TeopeTUYECKUMU OCHOBaMM Mo
TemMe 3agaHus, OaeT OTBETbl Ha AOMONHUTENbHbIE BOMPOCHLI, HO AonyckaeT Xopowo
OLLNGKM NpU peLLIeHN NPaKTUYecKnX 3aaad.

JlabopaTtopHasa paboTa BbiNonHeHa ¢ owmbkamn. Obyvarowmncs BnageeTt va-
CTMYHO TEOPETUYECKMMM OCHOBaMM MO TEMe 3adaHus, oparMeHTapHO Cnoco-

6 YooenemeopumersnbHO
€H JaTb OTBET Ha AOMOJIHUTENbHbLIE BOMPOCHI, HE YMEET MPUMEHSITL TEOPETU-

YecKue 3HaHWUs NPy peLleHnn NPaKTUYEeCKNX 3agau.

He BbinonHeHne nabopatopHoi paboTel. OByvaroLwmMnca 4EMOHCTPUPYET OTpbI- Hevaoenemeonu-
BOYHble, hparMeHTapHble 3HaHWUsI, JonyckaeT rpybble oWwnbkn nnu He cnocob- 4 METbHO P

HOCTb K peLleHN0 NpakTn4eCKnx 3agad no npeunox(eHHon CXewme.

2. Tecmosbie 3adaHusi 10 memamudyeckum pasdenam nekyudl

TecToBble 3a4aHMsA NPOBOOATCA B paMKax TEKYLLMX aTTeCcTauuin ¢ NEPUOANYHOCTBIO OAMH
pa3 B MecsiL, 1 BbiCTaBneHnem 6anbHON OLEHKN.

Tekywass ammecmauyusi NpoBOAUTCA B COOTBETCTBUM C OCHOBHbIM W BPEMEHHbLIM (B
YCNoBMAX NpeaynpexneHns pacnpocTpaHeHns KOpOHaBUPYCHOM WHdekuun) MonoxeHmamm o
Tekyllen aTtrectaumm obydarowmxcs no nporpaMmmam Bbicliero obpasoBaHus BopoHexckoro
rocy4apCTBEHHOrO yHMBepcuTeTa. Tekyuwlas atrectauus npoBOAUTCH, MOCMe MNPOXOXOEeHWUS
mMaTepuana cooTBeTCTBylLWero pasgena. dopma atrectaumm — UHTEPaKTUBHbBIA TECT MO KypcCy
Ha canTe 3nekTpoHHoro yHusepcuteTa (https://edu.vsu.ru/), unn B BUAe NUCbMEHHOrO OTBETa
Xo4e 3aHATMA Ha [f[Ba Bonpoca No Teme pasgena, BblbpaHHble CTyOEeHTOM CryYariHbiM
obpasom. Bonpochl TekyLlen aTTectaumm COOTBETCTBYIOT NepeYvHo BONPOCoB K 3a4deTy [1. 20.2,
B COOTBETCTBMM C TECTUPYEMbIM pasgenom. Bpemsa attectaumm 30 MUHYT.

B cnyyae AncrtaHUMOHHOrO pexuma aTrecrtaumv BblIOOpP BOMPOCOB ANA OTBETa CTYAEHT
OCYLLECTBMSIET C MOMOLbID OHManH MporpamMM-reHepaTopoB CryYarHbIX YMCen B pexunme
OEMOHCTpaUMM CBOEro 3KpaHa KomnbtoTepa. [aHHble nporpaMmbl NO3BOMAKT ONpeaenuTb
ananasoH 4ncen gns Bbibopa n uckniounTb nx gybnukatsl B pesynbtaTtax. [pumep nporpaMmmbl
OHNanH-reHepaTopoB crny4danHblx yucen: https://ru.piliapp.com/random/number/ Bpemsi oTBeTa
Ha BOMPOCHI B OUCTaHUMOHHOM pexume Tak xe coctaBngeT 30 MUHYT, nocrie 4ero CTyaeHT
OOJKEH BbINOXNUTb (POTO CBOEro NMUCbMEHHOro OTBeTa B Ha pecypc «Tekywasa aTTectaums
Ne...» Ha cTpaHuue anekTpoHHOro kypca. OueHka OTBETOB MPOU3BOAUTCS MpenogaBaTternemM
BHE 3aHATUMN.

TecTupoBaHne npeanonaraet BbIOOP OQHOrO MPaBUNBHOMO OTBETa M3 npeariaraemblx
BapuaHTOB. TecTbl BKNtoYaloT B cebs He MmeHee 30-Tu BOMPOCOB MO OTAENbHbIM pasgenam anc-
umnamHbl. OTBETLI HA BONPOCHI OrpaHnYeHbl BPEMEHHBIMU paMKamu.




MonHble akTyanbHble TECTOBbIE 3a4aHUs pa3MeLLEHbI B 3NTEKTPOHOM Kypce «VIHXeHepHO-

reonormyeckas rpadukar» https://edu.vsu.ru/course/view.php?id=3937

Kputepumn oueHok 3a BbinonHeHne Tecta (% npaBunbHbIX OTBETOB Ha BOMNPOCHI OT 06-
LLlero KonmyecTaa BONPOCOB):

0-40% - «HeynoBNEeTBOPUTENBHOY

41-60% - «yooBNeTBOPUTENBHOY

61-80% - «XOpOLLIO»

81-100% - «OTNUYHO»

20.2. NpomexyTouHaa aTrecTaums

lpomexxymoyHass ammecmauyusi NPOBOANTCS B COOTBETCTBUM C OCHOBHBIM U BPEMEHHbLIM
(B ycnoBusix npegynpexaeHus pacnpocTpaHeHns KOpOHaBUPYCHOW UHMpekuun) MonoxeHnamm
O NPOMEXYTOYHOM aTTecTaumm oby4aroLmxcsa No nporpammam Beicllero obpasosaHus. Jonyck
K 3a4eTy/aK3aMeHy OCYLLECTBMSIETCA NpY NOSTHOM BbINOSIHEHMM NabopaTopHbiX paboT. MNMpome-
XYTOYHasa aTTecTauus nNpoBOAMTCSA MNOCIe MOSIHOMO MPOXOXAeHus MaTtepuana kypca. dopma
atTecTaumm - yCTHbIA OTBET Ha [Ba Bonpoca buneta, KOTOPbIM BblOpaH CTyAEeHT crydanHbIiM
obpasom. Bpemsa nogrotoBku k attectauumn Ao 30 MUHYT.

B cnyyae gMCTaHUMOHHOINO pexmma atrectauumn CTyAeHT AOMKEH MMEeTb Ha CBOEM KOM-
nbloTepe PYyHKUMOHMPYOLWKNE BUAEOKaMepy U MUKPOMOH U npeaBapuUTenbHO NPOaeMOHCTPU-
poBaTb CBO 3a4yeTKy ¢ poTorpacmen. Beibop BonpocoB Ang oTBeTa CTYAEHT OCYLLECTBMSET C
MOMOLLbIO OHMaVH NporpamMmm-reHepaTopoOB Cry4arHbIX YACEN B PeXNME EMOHCTpaLUnN aKpaHa
CBOEro komnbloTepa. Bpems noarotoBku oTBeTa Ha BOMPOCH! B AUCTAHLUMOHHOM PEXMME Tak Xe
coctasnseT 4o 30 MUHYT, NOCNe Yero CTyAeHT NPOM3BOAMT YCTHbIA OTBET NPU BKIOYEHHOMW Ha
cBOeM KommnbloTepe Buaeokamepe. OueHka OTBETOB NPOM3BOOAUTCH npenogasaTenemM Heno-
CPEACTBEHHO Mocre OTBeTa M 0ObABNAETCHA CTYAEHTY.

KoHTponbHO-n3MeputesnbHble MaTepuanbl NpoMexyTodHon attectaunm (POC) BkntovaroT
B ceba TeopeTudeckme BOMPOCHI, MO3BOMSKOLMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUNA WU
npakTnyeckoe 3agaHue, no3BosnstoLLee OLEeHUTb CTeneHb POPMMPOBAHNS YMEHUI U HABbIKOB.

lMpomexxyToyHasa aTTecTaums No AUCUMMINHE OCYLLECTBNAETCS C NMOMOLLBIO CrieayroLmnX
OLEHOYHbIX CPeacCTB:

lMpumepbl 8orpocos K 3ademy

Paspen 1. BeeaeHue
OcobeHHOCTH reonniornvyeckmux 00 bEKTOB Kak MPUPOAHBIX CUCTEM.
OcobeHHoCTH n3ydeHuns (onpobosaHus) reonormyecknx o6bvekToB (MFO). OcHoBHbIE
cxembl nnowaaHoro onpobosaHus MO.
M3MeH4YNBOCTb CBOWCTB reonormyecknx oobekToB. [NoHaTne «Habnogaemas nsmeH4un-
BOCTbY.
Lkanbl namepeHunin, ncrnonb3yemMble B reornornu.
Buabl mogenupoBaHus, NnpMMeHsieMbI€ B reosiornu.
lMoHATME 0 MaTemMaTMYEeCKOM MOAENUPOBAHUM Fr€ONOrMYeCckux 0O bLEKTOB.
Buabl matemaTnyecknx mogenemn, NnpMMeHsiEMbIX B reonornu.
OTanbl peleHns reoriorm4yecknx 3agay mateMaTn4yeckumMmm MmeTogamu.
Llenb npuMmeHeHns maTemMaTn4eckux MeTO40B B reosfiornu.

Pasgen 2. OgHomepHble cTaTUCTUYECKME MOodenn
TpeboBaHus K BbIGOPOYHOWN reosiorm4eckom COBOKYNHOCTW NPU CTaTUCTUHECKOM
MOAENVUPOBAHUMN.
"padhunyeckmne cnocobbl NnpeacTaBneHMs OAHOMEPHbIX CTaTUCTUYECKMX moaenen. Tunbl
reosiormyeckmx 3agad, pelaemMble rpapuyeckumMm metTogamu.
YncnoBble XxapakTEPUCTUKN NONOXKEHUA OQHOMEPHbIX CTAaTUCTUYECKNX MOOENEN
Yuncnosble xapakTepucTukn pasdpoca ogHOMEPHbIX CTAaTUCTUYECKUX MOLENEN
B 4em cneuudmka yrnoBbIxX CryyYyanHbIX Benn4YuH. MNprmepsl.



TouyeuHble 1 NHTepBanbHbIE CBONCTBA reonornyecknx o6bekToB. NoHsaTne gosepu-
TENbHOro MHTepeana.

Cnocobbl aHann3a ogHOPOAHOCTM BbIGOPOYHbLIX re0NTIOrM4YeCKNX COBOKYMHOCTEMN.
MapameTpuyeckne n HenapameTpuieckmne Kputepum cornacus. MNMpumepsl.

Tunbl reonorMyeckmx 3agad, nposepsieMble CTaTUCTUYECKMMU METOLAMM.
CratncTnyeckme 3akoHbl pacnpeaeneHns, NCnonb3yemble B reonormu.

Cnocobbl NpoBEPKN CTAaTUCTUYECKNX 3aKOHOB pacnpeaeneHust.

Llenb ucnons3oBaHus kputepnes duwepa n CtbrogeHTa.

"eonormnyeckne 3agaydn, peliaemMble nNpy NPOBEPKE rMNoTEe3 O paBEHCTBE CPeaHUX, ANC-
nepcun.

Pasgen 3. [IBymepHble cTaTucTMyeckme Mmogenmu
"padhunyeckune cnocobbl NPOBEPKUN CBA3M MEXAY CBOMCTBAMM OOBEKTOB.
Tunbl cBA3EN Mexay CBOMCTBaMM OOBEKTOB. AHanNUTUYECKUE BbIpaXXeHUS, reosniornye-
CKre npumepsbl.
Tunbl reonorMyeckmx 3agad, pelaemMble Npyv NpoBepKe rmnoTesbl O HANUYUKU Koppers-
LINOHHOM CBSA3MU.
Cnocobbl OLEHKM CUMbl KOPPESALMOHHON CBA3W. Bnabl KOppensumMoHHbIX KO3 dULNEH-
TOB B 3aBUCUMOCTW OT TUNOB UCXOOHbIX AAHHbIX.
Cnocob npoBepkun rmnoTesbl O IMHENHOM XapakTepe KOppensunMoHHON CBA3MN.
CywHoCTb 1 ycnosus npumMmeHeHus. I'padunyeckoe naodbpaxeHne cucteMbl AByX Criy-
YanHbIX BeNNYMH. CTaTUCTUYECKME XapaKTEPUCTUKM CUCTEMbI BYX ClyYanHbIX BENn-
YuH. KoapdpmumeHTbl napHOM Koppensaummn, paHroBon KOppensiunm, ConpsiKeHHOCTH.
[MpoBepka rmnoTes 0 HanMYUM KOPPEnsSLMOHHON CBA3N. J1oxHaa koppensums. Beibop
ypaBHeHNA perpeccun. PopmmpoBaHme Nonen CTaTUCTUYECKUX XapakTEPUCTUK OBYX
cnyyanHbix BenunyuH 0.

Pasgen 4. MHOromepHble cTaTucTU4Yeckne mogenu
MpusHak, rpagaumm npusHaka, npusHakoBoe nose. NoHATHe 1 oueHKa NHPOPMaTUBHO-
CTV MPU3HAKOB M UX rpagaumni.
Ycnoeusi NpUMEHEHNSA 1 3a4ayu, pellaeMble MHOrOMEPHbIMU CTaTUCTUYECKUMU MoSe-
naMun.
MHOroMepHbI perpecCUOHHbIN aHanms. YCrnoBus NpUMMEHeHus1, BU4 1 MHTepnpeTaums
pe3ynbTaToB.
O6nacTb NpMMeHeHus1, BU4 1 OrpaHNYeHnNs pe3ynbTaToB KracTep-aHanuaa.
Llenn v 3agayun metoaa oakTOpHOro aHanmsa.
"eonornyeckue 3agayn, pewaemMble ¢ NpUMeHeHeM PakTOpPHOro aHanusaa.
'padomyeckoe npencrasneHne pesynbtaTtoB PakTOPHOro aHanusa.
MeTogb! Knactepusaumm MHOrOMepPHbIX AaHHbIX. [[eonornyeckne npumepsi.

Kpumepuu ouyeHok rpomexxymoyHou ammecmauuu (3a4ema)

3auteHo: CamMoCTOATENbHbIE N UCHEpPNbIBAOLLME OTBETbLI HA BONPOCHI OUNeToB Unm
OTBETbI NPU YTOYHSAKOLWMX Bonpocax. OTBeTbl HA AOMNONMHUTENbBbHbLIE BONpPOCkI. [MonHoe
CaMOCTOATENbHOE BbINONHEHNE NabopaTopHbIX 3a4aHUA. 3HAHME OCHOBHbIX
TEOpPETUYECKNX MOSOXKEHUI B paMKax NEKLUMOHHOIro MaTtepuarna u npakTu4eCcKnx
MeTOLOB CTaTUCTMYecKoro aHanmsa gaHHbix B 10 Excel NMakeT AHanusa un N0
Statistica B pamkax o6bema Kypca.

He 3auTteHo: He3HaHue BonpocoB 6uneTta. He BbinonHeHne nabopaTtopHbIX 3a4aHum.
He 3HaHWe nekumoHHoro matepmana. HeBo3MOXHOCTb OTBETUTb Ha LOMOSNHUTESbHbIE
Bonpockl. OTCyTCTBUE LENOCTHOro NpeacTaBneHns no Teme.



MepeyeHb 3agaHui Ans npoBepku chOpMUPOBAHHOCTU KOMMETEHLINK:
KpnTepum v WwKanbl oueHNBaHus:
[nsi oueHMBaHNs BbINOMHEHWSA 3afaHni ucnosnb3yeTcst bannbHas Wwkana:

1) TecToBble 3a4aHUSA, CPeaHUN YPOBEHb CITOXHOCTU (B (hopMynNupoBKe 3adaHns
nepeyncreHbl Bce BapnaHTbl oTBeTa (Ha ObpasoBaTtenibHOM nopTane «NeKTPOHHbIN
yHuBepcuteT BI'Y» peanu3oBaHbl C MOMOLLBIO BOMPOCOB CreayoLwmnX TUMOoB:
MHOXECTBEHHbIN BbIOOP, HA COOTBETCTBUE, BCE UNN HUYETO):

1 6ann — yka3aH BepHbIN OTBET;
0 6annoB — ykasaH HEBEPHbI OTBET, B TOM YNCIE YAaCTUYHO.

2) KopoTkue 3agaHusi, NOBbILWEHHbIA YPOBEHb CIOXHOCTY (B (DOPMYNMPOBKE 3aaHuUs
OTCYTCTBYIOT BapuaHTbl oTBeTa (Ha ObpasoBaTtensHOM nopTtane «QNEeKTPOHHbIN
yHuBepcuteT BI'Y» peanu3oBaHbl C MOMOLLLI0 BOMPOCOB CrneayoLwmnX TUMOB: KOPOTKUM
OTBET, YNCIIOBOW OTBET, BEPHO/HEBEPHO):

2 BGanna — ykasaH BepHbI OTBET;
0 6annoB — ykasaH HEBEPHbI OTBET, B TOM YMUCIE YAaCTUYHO.

2) OTKpbITbIE 3aaHus (CUTyauMOHHbIe 3a4a4un, CpegHUN YPOBEHb CIOXHOCTK) (Ha
O6pasoBaTenibHOM nopTane «3NeKTPOHHbIN YHuBepcuTeT BI'Y» peann3oBaHbl €
MOMOLLIbIO BOMPOCOB TUMa 3cce):

5 6annoB — 3agaHune BbIMOMHEHO BEPHO (NOSTyYeH NpaBuibHbIN OTBET,
060CHOBaH (apryMmeHTUpoBaH) Xo4 BbINONHEHUS (Npy HEOBX0AMMOCTN));

2 banna — BbINOSIHEHNE 3aaHNA COOEPXKMUT HE3HAYUTENbHbIE OLLIMOKK, HO
npuBeAeH NpaBUIbHbIN X0 PacCyXaeHWU, NNu NonyvYeH BepHbIA OTBET, HO
OTCyTCTBYET 0O0CHOBaAHME X0A4a ero BbINONHEHUS (€CNMN OHO BbINO HEOBXOANUMBIM), NNK
3aZlaHne BbIMOSTHEHO HE MOMHOCTbLIO, HO NOMyYeHbl MPOMEXYTOYHbIE (YACTUYHbIE)
pe3ynbTaTthbl, OTpaXarLyne NpaBuUbHOCTb X04a BbINOMHEHWUS 3aaHus, unu, B criyvae
€CNnu 3ailaHne COCTOUT U3 BbINOSTHEHUS HECKONbKMX noAsagaHun, 50% KoTopbIxX
BbIMOSIHEHO BEPHO;

0 6annoB — 3agaHne He BbINOSIHEHO UNN BINOSTHEHO HEBEPHO (XOL, BbIMOJTHEHWS
owmnBOYEH U coaepPXuT rpydble oWwnbKM, 3HaUNTENBHO BNUSAIOLWNE HA AanbHeNnwee
€ro n3y4veHue).

MokasaTenu oueHNBaHUS:

- MONHOTA PacKpPbITUSI TEMbI;

- Hanuuyue B paboTe No3nLMKn ee aBTopa;

- apryMeHTMpPOBaHHOCTb BblABMHYTOrO Te3nca paboTsl;

- YETKOCTb, NOrMYHOCTb, CMbICIIOBOE €AMHCTBO U3MOXEHWS;
- 060CHOBAHHOCTb BbIBOAOB;

- F(PaMOTHOCTb U3IOXEHUS.
1) 3aKkpbIThle 3a8aHUg (TECTOBbLIE, cpeaHUA YPOBEHb CITIOXHOCTU):

3A0AHUE 1. YTo xapakTtepusyeT yactota?

—  4YUCNO NOABNEHUSA COObLITUN B CEPUM UCTbITAHUN;
— KONMYEeCTBO ToYek HabnoaeHus;

— CYMMY BCEX 3HA4YE€HUWN CIlydanHOW BESTIUYMHDI;

— MakcumaribHoe 3Ha4yeHue CriyYarHoW BENUYUHBI.



3AO0AHUE 2. YTo xapakTtepusyeT gucnepcmna?

Mepy pa3bpoca 3Ha4YeHUU Crly4auHOW BeSINYUHbI;
cpefHee 3Ha4yeHne cryvYamHoun BENUYUHLI;
NSOTHOCTb pacnpeneneHunst criydanHom BeSIMYmHbI;
4YMCIO NOABNEHNA COObITUN B CEPUM UCMbITAHUMN.

3AOAHUE 3. YTo xapakTtepusyeT akcuecc?

Mepy OoCTpOThbI rpaduka hyHKLMM NNOTHOCTU pacnpeneneHus;

NNOTHOCTb pacnpeneneHns cry4anHon BerMyYmnHbl;

Mepy pa3bpoca 3Ha4YeHUn cryyYyanHon BENNYUHBI;

cTeneHb CUMMETPUYHOCTU rpadmka pacnpeneneHns 3HadeHnn crnyyanHou Benuyu-
Hbl.

3AOAHWE 4. Kakvue cooTHoweHunsa mexay mogoun (Mo), meanaHon (Me) n cpegHum
3HayeHneM crnyvanHon senuyuHbl (Mx) HabnogatoTca Npu HopManbHOM pacnpenene-
HUN?

Mo =Me =Mx;
Mo >Me >MXx;
Mo <Me <Mx,;
He3aBUCUMbIE BESTUYUHBI.

3A0AHUE 5. Kakne napameTpbl pacnpegeneHus cny4yamHom BennynHbl CpaBHUBAKOTCS
C nomoubio Kputepus duwepa?

Oucnepcuu;

cpeAHve 3Ha4YeHus:;

MaKkcUMarnbHble U MMHUMarbHbIE 3HAYEHUS;
acumMmmeTpuu.

3A0AHUE 6. Kakne napameTpbl pacnpegeneHus cny4yamHom BennynHbl CpaBHUBAKOTCS
C nomoubio Kputepus CtotogeHTa?

cpenHue 3HaYeHUs;
Ancnepcuu;
MaKCUMarnbHble U MUHUMarnbHble 3HaYeHns
3KCLIeCChbl.

3ALAHUE 7. C nomoLbio KaKoro MaTteMaTU4YeCcKoro aHanmaa MoXHo Krnaccuguumnpo-
BaTb OOBbEKTbI U NPU3HAKN?

KnacTepHOro aHanusa.
perpecc1MoHHoro aHanmaa.
KOppPensaLuMoHHOro aHanmaa.
TpeHa-aHanuaa.

3AOAHUE 8. C nomMmoulbio Kakoro MaTemMaTuyeckoro aHanmaa MoXXHO OTHOCUTb HEN3-
BECTHbIE OOBEKTbI K O4HON M3 3TaNOHHbIX rpynn?

AUCKPUMMHAHTHOrO aHanusa.
perpeccroHHOro aHanumaa.
KOPPENALMOHHOro aHanumaa.
KnacTepHOro aHanmsa.
TpeHa-aHanuaa.



3AOAHUE 9. C nomoLbio Kakoro MatemMaTU4Yeckoro aHanmsa MOXHO yCTaHaBMBaTb
NnapHble CBA3N Mexay NpusHakamm?

— KOppensuuoHHOro aHanu3a;

— PpEerpeccuoHHOro aHanuaa;

— KnacTepHOro aHanuaa;

— TpeHa-aHanuaa.

3AL0AHUE 10. C nomoLlblo Kakoro MateMaTU4YeCcKoro aHanmaa MOXHO CTPOUTb Npo-
CTPaAHCTBEHHbIE MOAENN

— TpeHAa-aHanu3a;

— PerpeccuoHHOro aHanmaa;

—  KOPPEnsUMOHHOro aHanusa;

— KNnacTepHOro aHanmaa.

3ALOAHME 11. C nomoLLblo KaKoro MaTeMaTU4YeCcKoro aHanmaa MOXHO NMPOrHo3MpoBaThb
CBOWCTBA reosiorn4eckoro obvekra

— perpeccUoOHHOro aHanusa;

—  KOPPEnsUMOHHOro aHanusa;

— KNacTepHOro aHanmaa;

— TpeHa-aHanuasa.

SAOAHUE 12. Korga MOXHO NPUHATL rMnoTesy O paBeHCTBE ANCNEPCUN?
— ecnu Kputepun ®duwepa meHbLe TabnuyHoro 3HavyeHus (f < frabn);
— ecnu kputepun duwepa paseH TabnmyHomMy 3HadeHuto (f = frabn);

— ecnu kputepun duwepa Gonble TabnuyHoro 3HaveHuto (f > frabn);

— ecnu kputepun duwepa He paBeH TabnnyHomy 3HadeHuto (f > < frabn).

3AOAHUE 13. Koraa MOXHO NPUHATL rMNOTEe3y O paBEHCTBE CPeaHUX?

— ecnu kputepun CTblofleHTa MeHbLle TabnnyHoro 3HavyeHus (t < t Tabn);
— ecnu kputepun CTbtogeHTa paBeH TabnuyHomMy 3HadeHuto (t = t Tabn);

— ecnu kputepun CTtbtogeHTa bonblue TabnmyHoro 3HadeHuto (t > t Tabn);

— ecnu kputepun CTblogeHTa He paBeH TabnmyHoMy 3HadeHuto (t > <t Tabn).

3AOAHUE 14. Mo kakon cbopmyne MOXHO paccynTaTb ypaBHEHUE NMMHENHON perpec-
cun

-y =atbx;

— y=ax’+bx+c;

_ y:x/\n;

— yA2 = 2px.

3AO0AHUE 15. Yucnoson gmManasoH nameHeHust KoaguumeHTa koppenauum
- *1;

- +10;

- 0]

3Ha4eHue NPSIMO NPOMNOPLMOHANbHO 3aBUCUT OT o6bema BbIGOPKU.

2) OTKpbITbIE 3a4aHUsA (TECTOBbIE, NOBbLILEHHbLIN YPOBEHb CIOXHOCTU):

3ALOAHUE 1. Tunbl WwKan naMmepeHuin B CTaTtuCTUKe?
OTBeT: HOMUHarnbHas, nopsgkosasi/paHroas (opguHarnbHas), UHTepBarnbHas (LwKana
paBHbIX MHTEPBANOB), OTHOCUTESNbHASA (LLKana OTHOLLEHUN).



SAOAHUE 2. Tunbl cnyyvyanHbiX BENUYNH?
OTBeT: HeNpepbIBHbLIE N OUCKPETHbIE.

3ALAHUE 3. Npadunyeckme cnocobbl 0TOOpaXkeHnss 04HOMEPHbBIX CTAaTUCTUYECKUX MO-
genen?

OTBeT: rnctorpamma, oyHKUUA NSIOTHOCTUN pacnpeaenermns, KYMynaTuBHasa Kpmaasi,
anarpamma pasmaxa, BepOSATHOCTHbIN rpadouk.

3AO0AHUE 4. Npadunyeckoe npencraBneHne CBSA3v Mexay ABYMs MpU3Hakamu npu no-
NOXUTENBbHOW 1 OTpULaTENbHOW KOPPESSILMOHHON CBSA3N.
OTBeT: NMHENHbIN rpauk UMeeT TEHAEHLUMIO K BO3pacTaHuo/yObiBaHWIO.

3AL0AHUE 5. HaszHayeHne ctaTUCTUYECKOro MHOrOMEPHOro Metofa — hakTopHbIN aHa-
nna?

OTBeT: yMeHbLUEeHNE A5 UCXOAHbIX AaHHbIX YACHA NepeMEHHbIX 3a CYET UX rpynnu-
POBKM (CHWXXEHME NPU3HAKOBOro NPOCTPAHCTBA)/BblAeNieHne rpynnoBbiX NePEMEHHbIX,
T.H. (paKTOpPOB.

3) Tembl 3cce

3AJAHUE 1. Cneumndmka reonornyecknx obpasosanHun (FO) n npoueccos (1) kak
00BbEKTOB U3y4yeHMs MaTeMaTUYECKUMU MeTO4aMM

OTtBeT: O - pe3ynbTaTtoM BO34ENCTBUA MHOXeCTBa hakTtopos v [T1, 6onblune pasme-
pbl O, HEBO3MOXXHOCTb HEMOCPEACTBEHHOIO N3yYeHUs1, BbIDOPOYHbIN XapakTep nsyde-
HUsi/onpoboBaHNA, BEPOATHOCTHbBIN XapaKkTep pe3ynbTaToB N3y4YeHusi, BpEMEHHasa asu-
TENbHOCTb N HEBO3MOXXHOCTb NPSIMON (hukcaumm napameTpos [T1, cuctemHo-
nepapxmyeckasa opranHunsaums 'O, yacto oTcyTCcTBME BUANMBIX hmnsnveckux rpanHumy MO
(6opToBbIE COEepPXKaHUS, dhaLmanbHble rpaHnLbl, cTeneHb MeTamopdUyYeckoro name-
HEeHus, ...).

3AO0AHUE 2. CywHOCTb 1 yCrnoBust MPUMEHEHNSI OAHOMEPHbIX CTaTUCTUYECKUX MO Ee-
nen B reonorun

OTBeT: oLeHKa pacnpegeneHns oTaenbHbIX NokasaTenen cpeacTsammn onncaTenbHOM
CTaTUCTUKM pacyeTHO-aHaNMTUYECKUMN N rpaddnyHeckuMmn MeTogamu.

3AOAHUE 3. OcHOBHbIE XapakTepUCTUKM MOMOXEHUS U pa3maxa CryYanHon Benmyu-
Hbl?

OTBeT: XapakTepUCTUKN NOSIOXKEHNA: MaTeMaTUYeckoe oxXngaHue, moga, MmegmaHa.
XapakTepucTukn pasmaxa: cTaHgapTHOE OTKITOHEHUe, ancnepcns, KoadpuUneHT Ba-
puaumm, acCuMMeTpPUs, IKcLecc.

3AO0AHUE 4. CywHOCTb 1 yCNoBUS NPUMEHEHUS ABYMEPHbIX CTaTUCTUYECKUX Moaenen
B reonorumu

OTBeT: OLEeHKa B3anMOCBA3M BYX NokasaTtenien cpegcreamm MeTogammn Koppensum-
OHHOIO M PeErpeccmMoHHOro aHanmsos. KoadduumeHT napHom koppenaumn. JIMHenHsle n
HenMHeHble PerpeccnoHHbIe CBA3N, rpadouyeckoe npeacTaBreHne.

3ALAHUE 5. Ctatuctmyeckne metoabl Knaccngukaumm MHOroOMepHbIX AaHHbIX
OTBeT: KnacTepHbI aHanua, metog K-cpegHux, MeToa rnaBHbIX KOMMO-
HEHT/aKTOPHbIN aHanms).



