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1. lean u 3aa491 JUCUMIJIMHDI:

[lenb: MOArOTOBKA CHELNUAINUCTOB JJISl PEUIEHMs] I€OJOTMYECKUX 3a1ad IpU MOMOIIU
MaTeMaTHYECKUX METOJIOB.

3amaun:  aHAIM3 TEOJIOTHYECKOW HH(OpMAIK, NPOBEPKAa CTATUCTHYECKUX THUIIOTE3,
MHTEpIpeTalys pe3ybTaToB U (OPMYJINPOBKA BBIBOJIOB.

B pesynbrare n3yueHus: AMCUUILIMHBI CTYAEHT JOJIKEH:

1. Ilocne u3ydeHus JaHHOM AUCLUILIMHBI CTYAEHTBI IPUOOPETAIOT 3HAHUS, YMEHUS U OIIBIT,
COOTBETCTBYIOIIHME Pe3yIbTaTaM OCHOBHON 00Opa3oBaTenbHOI mporpamMmsbl ['eosorndeckas cheMKa,
IIOUCKU U pa3BeKa MECTOPOXKIECHUH MMOJIE3HBIX UCKOIIAeMBbIX

2. IlpumeHsTh MaTeMaTHYECKHE, E€CTECTBEHHO-HAy4YHbIE, COLUAIbHO-IKOHOMUYECKUE M
WH)KEHEpHbIE 3HaHUs B IPO(ECCUOHAIbHON AEATEIbHOCTU

3. OTBETCTBEHHO HMCHOJb30BaTh B MPAKTUYECKOW NEATEIbHOCTU MHHOBALIMOHHBIE METO/BbI,
CpEeACTBa, TEXHOJOTHH, cielys NpuUHUMNAM 3((EKTUBHOCTH U OE30MaCHOCTH TEXHOJIOTMYECKHUX
IIPOLIECCOB B IN100aJIbHOM, S3KOHOMHYECKOM, 3KOJIOTUYECKOM, U COLMATIbHOM KOHTEKCTE

4. IMeTh KPUTHYECKYIO OCBEIOMJICHHOCTb O IEPEJOBbIX 3HAHUAX B NPOQPEecCHOHATBHOMN
chepe. HMcmonb30BaTh TBOPYECKHH TOAXOM Ui pa3pabOTKH HOBBIX OpPUTHHAIBHBIX HICH |
METO/0B IPOEKTUPOBAHUS /ISl pEIICHUS] MHKEHEPHBIX 3ajjay. 3HaHUE COBPEMEHHBIX NPOo0IIeM.

5. IlnanupoBarh, NPOBOAUTBH, AHAJIU3UPOBATH, OOpaldaTHIBATh AKCIEPUMEHTAIbHBIE
UCCIIEIOBAaHMsI C MHTEpIpeTalel MOJyYeHHbIX Pe3y/lbTaTOB Ha OCHOBE COBPEMEHHBIX METO/0B
MOJIETTUPOBAHUS U KOMIIbIOTEPHBIX TEXHOJIOTUIN

6. DOddextuBHO paboTaTh MHAUBUAYAIbHO, B KadecTBe WIEHAa KOMaHABI IO
MEXIUCUUIUIMHADHOM  TeMaTHKe, a TakkKe pPYKOBOJAUTH  KOMaHIOU JUIs  pelieHus
npoeCCUOHATBHBIX 33/lad B COOTBETCTBUM C TPEeOOBAHUSAMH KOPIOPATUBHOM KYyJIbTYpPbI
NPEINPUATHS U TOJIEPAHTHOCTH

2. Mecto aucunminnbl B crpykrype OIIOIL:

JucuurummHa OTHOCHTCS K 0a30BOM 4YacTH, OMUpAeTCss Ha MaTeMaTHKy, WH(OPMATHKY,
MaTeMaTHYECKyI0 CTAaTUCTUKY, TEOPUIO BEpOATHOCTEM M MpeaHasHaueHa [UIs CTYJEHTOB,
oOyuatomuxcst 1no crneuuanbHoctd «llpuknanHas reosnorusi». Jljis  yCHEHMIHOTO OCBOEHHS
JUCLUIUIMHBL CTYAEHTBl JIOJDKHBI BIaJIeTh 3HAHUSAMHU B oObeMe, mpenycmorpeHHom B OIIOIT
«[Ipuknannas reosorus», N0 MaTeMaTUKe, XUMUH, OOIIEH re0IOTHH, OCHOBaM YYEHHUS O MOJIE3HBIX
UCKONIAEMBIX, HMETh MPEACTABICHHUE O METOJUKE IIOUCKOB MECTOPOXKACHUH TOJE3HBIX
HCKOIIAaEMBbIX.

[Tony4yeHnnsle 3HaHMS OyIyT MCIIONB30BaThCA ISl HAYYHO-HMCCIEI0BAaTEIbCKONH pabOThl U
BBIIYCKHOM KBaJM(UKAMOHHON paboThl. TpynoéMKocTh — 2 3€T.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS IHCHUIIIHHBI:

B npouiecce ocBoeHuUs AUCHUIIIINHBI CTYAEHTOB IPUOOPETYT CIENYIOIINE KOMIIETEHIUH:

CIOCOOHOCTBIO K A0CTPaKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

FOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpeaJln3allid, HCIOJb30BaHUIO TBOPYECKOIO
notenimana (OK-3);

NPUMEHEHHEM OCHOBHBIX METOJOB, CIOCOOOB M CpEIACTB IOJYyYEHHUs, XpaHEHUs U
00paboTKK MHPOPMALIMH, HATUIHEM HaBBIKOB pa0OThI C KOMITBIOTEPOM KaK CPEICTBOM YIIPaBIICHUS
undopmarmeit (OI1K-8);

B pe3ynbpraTe u3yueHus: AUCUUILINHBI CTYACHT JOJIKEH:

3HATDH YMeThb Biagers MeTogaMu
o MaremMaTHYecCKUMH
MareMaTnyecknil aHanus, OpueHTHpoBaThCs B
N N o METOJIaMH PELICHUS
OCHOBBI TEOPUU BEPOSATHOCTEN U | CIPABOYHOW MATEMATHUYECKOU
N IreOJIOTHYSCKHX 3a7ad,
MaTeMaTUYEeCKOM CTaTUCTHKH. JMTeparype

CO3JIaHUs MaT. MoAeeH

MCTO,Z[BI MMPOTrHO3UPOBAHUA MeTOIILI HaspikamMu MPUMCHCHUA
1 ITOMCKOB ITOJIC3HBIX IIPOTHO3UPOBAHUA U ITIOMCKOB IMMOMCKOBBIX METOJIOB IIPpH




HCKOITa€MbIX

ITOJIE3HBIX MCKOIIAa€MbIX

ITOJIEBBIX HUCCIICAOBAHHUAX

HepeI[OBBIC TCXHOJIOTHH
IIOMCKOB U PAa3BCIKH TBCPAbIX

IIpuMeHATH EpeoBLIC
JOCTHKEHUS TIpU
IIJIJAHUPOBAHUU

HMcnonk3oBanus
MepeI0BbIX HAyYHO-
TEXHUYECKUX JOCTHXKECHUU MTPU

TOJIE3HBIX UCKOMAEMBIX reoJoropa3BeIouHbIX padoT BBIMIOJTHEHUH
HAa M0JIE3HbIE HCKONAEMbIE re0J0ropa3BeI0uHbIX padoT
Komnbrorepnoe MonaenupoBaHust
MopenupoBathk CTPYKTYpy
MOJIEJITUPOBAaHUE CTPYKTYPBI aHOMAJIbHBIX

TeOXUMHYECKHUX IT0JIeH

TCOXHUMHNYCCKOI'O IT10JIA

TeOXMMHYECKUX IT0JIeH

KOMHHCKCHpOBaHI/Ie
ITOMCKOBBIX MCTOA0B

PaboraTh B KOMaH/ i€ 110

MIPOCKTUPOBAHUIO U
peanu3anuy KOMIUIeKca

MOMCKOBBIX METOJIOB

VyacTtusa B KOMIIJICKCHOM
IMOHMCKOBOM IIPOCKTC

4. O0beM TUCHHMIVIMHBI U BH/bI Y4eOHOM padoThI

Bup yueOHoii padoThl Bcero Cemectpsl
yacos / 9
3a4eTHBIX

eTMHHIL
AyauTopHble 3aHATHUS (BCEro) 38 38
B ToMm uncne: - - - - -
[Tpaktuyeckue 3ansatus (I13) 36 36
KCP 2 2
CamocrosiTesibHas padoTa (Bcero) 70 70
B ToMm uuce: - - - - -
pyeue 6uovl camocmosmenvuol pabomol 70 70
Bun npome:KyTo4HOM aTTecTalnuu 3a4eT 3a4eT
KonrakTHasi pabora (Bcero) 45 45
OO0mmas Tpy10eMKOCTh Y4achl 108 108

3QUETHBIC CAUHUIIBI | 3 3

5. Copepsxkanue 1M CHUILTHHBI

5.1. Conep:xanue pa3aesioB U TeM TUCHUILTHHBI. Bee pa3aensl 1 TeMbl HyMepyIOTCS.

Beenenne
Pone u 3HaueHue
reoJ0ropa3BeIOuHbIX  padoT.

MaATEMAaTHUYCCKUX
Hcrnonp30BaHne MaTeMaTHYECKMX METOJOB A O6pa6OTKI/I

METOJIOB B

IIOBBIIIICHUHN

s dexTuBHOCTH

reojorudyeckux AaHHbIX B 19 - 20 B.B. COBpeMEHHOE COCTOSIHME U MPOOJIEMbl MaTeMaTHYeCKOM

I'COJIOTHH.

5.1.1 IlonsiTHE O reo0JIOro-MaTeMATH4YeCKOM MOJEJMPOBAHMHU CBOMCTB Ie0JIOrHYeCKHX

00LEeKTOB

HeoOxoauMocTh HCMONB30BaHUSI MOJENed INMPH M3YUYEHUU TeO0JOTHYEeCKHX OOBEKTOB U
aBieHu. [IpMHOMIBI M METOABI I'e0JIOrO-MAaTeMAaTHUYECKOro MOJEIUpOoBaHus. ['eosornueckue

COBOKYITHOCTH: H3ydaemasd,
BBI60pO‘lHOI>'I COBOKYITHOCTH

ompobOyemas,

BBIOOpOYHAs.

5.1.2 OcHOBBI TEOPHUH BEPOATHOCTH

TpeboBanus,

MNpEABABIACMEBIC K




[ToHsiTHE O MOCTOBEPHOM, HEBO3MOXXHOM M CIy4ailHOM CcoOOBbITHsX. YacToTa, 4acTOCTb,
BEPOATHOCTH TMOSBJICHUS COOBITHS. 3aKOH pacHpeleNeHUus CIy4alHONW BEJIMYUHBI U CIIOCOOBI €ro
3aganus. MHTerpanphas u quddepeHnmanbaas GyHKIUN paclpefeseHus CIydailHONW BETMYHHBL
I'padmueckoe nzobpaxeHre BEpOATHOCTH COOBITHS MOMAaHus Cy4yaiiHOW BEIMUYMHBI B 3aJaHHBIN
UMHTEpBal ee¢ 3HadeHuW. [lapamerpsl pacmpenesieHHsi CIly4yalHOM BEJIMYMHBI: MAaTEMaTH4ECKOe
OXUJaHWe, MOJa, MelIuaHa, AMCIEPCHs, CTaHaapT, kodp@uuueHt Bapuanuu, KOIPQPHUIHMEHTHI
aCUMMETPHUU U JKCllecca.

Bo3smoxHble  (QopMBI  KpPUBBIX pacmlpeiesieHuss ciydyailHoW BenuuuHbl. Hekotopbie
TEOPETHYECKUE 3aKOHBl PACHpPECICHUS: HOPMAJIbHBIA, JIOTHOPMAJIbHBIA, OMHOMHAIBHBIN,
[lyaccona; oGmacTv WX HCIONB30OBaHHUS B Te0JIOTHUYECKOW mpaktuke. [loHsTHE O CTaHmapTHOM
HOpMaJIbHOM pacnpenenenun. Kpusas ['aycca.

5.1.3 CrarucTuKa CJIy4ailHbIX BeJIMYMH

5.1.3.1 CmamucmuuecKkue oyeHKu HeU36eCMHBIX NAPAMEMPOE PACHPEOe1eHU

[lonsiTHE O TOYEUHBIX M WHTEPBAIBHBIX OIEHKaX mapaMeTpoB. TpeOoBaHHS K KadyecTBY
TOYEYHBIX OIIEHOK. OLIEHKM MaTEMaTHYECKOT0 0>KMJIaHus, TUCIIEPCUU, aCUMMETPUHN U 3KCIECCA 110
BBHIOOPOYHBIM JAHHBIM MPU PA3NTUYHBIX 3aKOHAX paclpeaeeHusl.

Tounocte oueHok mnapameTpoB. [locTpoeHue [OOBEpUTENbHBIX HHTEPBAJIOB  OLEHOK
MaTEMaTHYECKOT0 OXHUIAHWS [UIsl Pa3IUYHBIX JOBEPUTENBHBIX BepOATHOCTEH. lcmonmp3oBaHue
TaOIUI 2-pacTipeieIeHus sl BBIYUCICHUS HHTEPBALHON OLIEHKHU JMCIICPCHH.

5.1.3.2 Ilocmpoenue cmamucmuuecKux peuieHul

[lonsitue o craructuueckux rumnore3ax. OcHOBHas (HyJeBas) M KOHKYpUPYOIIas
(anmpTepHATHUBHASA) THIOTE3bI. 3aa4u IPOBEPKU TUIIOTE3 KaK COMOCTABICHHUE MMPUHATON TUIIOTE3bI C
BBIOOPOYHBIMU JTAHHBIMH.

Ommbku 1-ro u 2-To poja U BEPOSITHOCTH UX TosiBieHUA. [IOHATHS O JAOBEPUTENHHON U
KPUTHYECKON 001acTAX KpUTEpHsi, 00 YpOBHE 3HAUMMOCTH KPUTEPHUS OTHOCUTEIBHO IPOBEPSIEMOM
TUMOTE3bl U MOIIIHOCTH KPUTEPHsI OTHOCUTEIBHO KOHKYPUPYIOLIEH TUITOTE3BI.

5.1.3.3 IIposepka HeKOMOPBIX MUNOGHIX CHIAMUCIMUYECKUX 2UNOM e3

[IpoBepka rumore3 o0 (QYHKUMSIX paclpeneieHuss ¢ Momolplo Kputepus [lupcona.
VYopouieHHbl  croco0 MPOBEPKH THMIIOTE3 O COOTBETCTBHM AMIMPUYECKOTO paclpeaeseHus
HOpMaJIbHOMY (JIOTHOPMAJIbHOMY) 3aKOHY C ITOMOIIIBIO OIIEHOK aCHMMETPHUH U HKCIIecca.

[IpoBepka rumore3 o paBeHCTBE ABYX JUCIIEpCUi ¢ ITomMolnbio kputepus Pumiepa. [Iposepka
TUIOTE3 O PABEHCTBE HEM3BECTHOIO CPENHEro 3aJaHHOMY 3HaueHuro. Ilposepka rumores o
paBeHCTBE JIBYX Hen3BecTHbIX cpenHux. Kpurepuii Ctbtonenrta (Bamya).

Vcnonb30BaHue TUNOTE3 O PaBEHCTBE CPEIHUX 3HAUYEHUM NpU CpaBHEHHMHU JBYX M Oosee
reoJ0rH4ecKuX 0OBbEKTOB.

5.1.3.4 Hccneoosanue paznuyuuit mexcoy 2eonozuyeckumu oo0vekmamu IIpoBepka runoresbl
00 OJIHOPOJTHOCTH H3y4daeMoro oObekTa. [lompasneneHue oOmiel 3amayv Ha TPU MOJ3aavyu: Q)
BbISIBIIEHHE aHOMAaJIbHBIX 3HAaueHUuil, 0) pas3jeneHne HEOJHOPOAHBIX BHIOOPOUHBIX COBOKYITHOCTEH
Ha PsiJi OAHOPOJHBIX, B) OLIEHKA CTENCHH BIHUSAHUS pa3Iuduil (pakTOpOB HA XapaKTep U3MEHUYUBOCTH
CBOWCTB 00bEKTa (JUCIIEPCUOHHBIN aHAN3).

5.1.4 KoppeasinmoHHbIe 3aBUCUMOCTH MEKAY ABYMS CIy4aiiHBIMM BeJIUYMHAMM

4.1.4.1 Boisagnenue popmot céazu mexicoy 08ymsa CAy4aiuHblMU 6eTUYUHAMU

Bunel cBsizeit Mexy IByMs Cly4dailHBIMU BETMYMHAMU: (DPYHKLIMOHAJIbHAS, CTOXACTHUYECKas,
KoppesnsiiuonHasi. CriocoObl BBISBIEHUS U MCCIIEI0OBaHNUS KOPPEIALMOHHBIX cBsized. O01aKko TOYeK,
SMIIUPUYECKHE JIMHUU perpeccuu. JINHENHbIE U HEIMHENHBIE YPaBHEHUS PETPECCHH.

5.1.4.2 Boiaenenue mecnomul céa3u mexicoy 08ymMA CAy4aiHbIMU 6eTUYUHAMU

[Tokazarenu TECHOTHI KOPPEISIMOHHON CBSI3U: KOBapHalus, KOdOPOUIUEHT KOPPEesaIuH,
KOPpENSIIUOHHOE OTHOLICHHE, TMpelesibl UX Hu3MeHeHHs. HeoOXoauMOoCTh HCHOJIb30BaHUS
paHrosoro ko3dduimenta koppeiasuuu. OmnpeneneHUe TECHOTHI CBA3M MEXIY KaueCTBEHHBIMU
nokazarensimu. KoagduuneHT conpskeHHOCTH.

5.1.5 MHoroMepHble reoJioro-MaTreMaTu4ecKue Moae/Iu

Heo6xoauMocTh HCIIONB30BaHUS MHOTOMEPHBIX MOJIENEed MPU HM3YYEHUH T'eOJOrMYECKHX



O00BEKTOB U sIBICHUU. Buabl u Tunbl Monaenei. [IpUHIMIBI M1 METOIBI T€0JIOr0-MaTEMaTHIECKOTO
MozennpoBaHusa. KoBapuallMOHHBIE W KOPPEISLMOHHBIE MAaTpPHUIlbl, HMCCIEIOBAHUE CTPYKTYpPBI
KOPPEJSIIMOHHBIX MATPUIl B IENAX KIACCU(DUIMPOBAHUS T'€OJOTHYECKHX OOBEKTOB M PEIICHUS
3aja4 pacro3HaBaHusi 006pa3oB. [loctpoenue rpadoB KOPpENSUOHHBIX CBSI3EH, KOPPEISIIMOHHBIX
npoduneit, nenaporpamm. [pynmupoBaHHWE TEONOTHYECKMX OOBEKTOB HAa OCHOBE OICHKU
KOMITAaKTHOCTH 00pa30BaHHBIX TPYIIIL.

Knacrep-ananu3. Kanonuueckass koppensinus. Pacrno3naBanue o00pa3oB, JTUHEHHBIE
TUCKPUMHHAHTHBIE pyHKINU. MHOXecTBeHHast perpeccusi. aKTOpHBIM aHaIu3.

Hcnosb30BaHME MHOTOMEPHOTO KOPPESLIMOHHOTO aHAJIM3a B TEOJIOTUH.

5.1.6 IIpocTpaHCcTBEeHHAsI U3MEHYMBOCTH CBOMCTB Ie0JIOTHYeCKUX 00bEKTOB

I'opHo-reomerpuueckoe MO/JIETIUPOBAHHUE. MopaenupoBanue MPOCTPAHCTBEHHOMU
M3MEHYMBOCTH C IIOMOILBIK) TONOMOBEPXHOCTEM. 3aKOHOMEpHas M CiydailHas COCTaBJISAIOILINE
m3meHunBoCTH. Criiaxkuanue Habmonenud meroaom [1.JI.Kamucrosa.

Tpenn-ananu3. MeToapl TPOBEPKM TUIOTE3 O HAIWYUM TpeHAa. ANIPOKCUMAaLUA
MOBEPXHOCTEN TPEHAa MOJIMHOMAMU PA3IMYHbBIX MOPSAKOB. AHAIU3 OCTaTKOB TpeHaa. [I[puMenenue
TpeHA-aHaiu3a B reosiorud. [locTpoeHne TOBEPXHOCTEM TpeHAAa C  HCIOJIb30BaHUEM
KOMITHIOTEPHBIX ITPOTPaMM.

MopenupoBaHnue TUCKpETHBIX NoJiek. [IpoBepka runoTes3 o cayyailHOM pacioJIOKEHUH TOUYEK
Ha IUIOCKOCTH. BpijeneHue o007acTeid OTHOCHTENIBHOTO CTYIICHUS WM Pa3psKCHHS] TOYEK.
Hcnons3oBaHnne Mopelied AUCKPETHBIX MOJEH MJs BBIABICHUS 3aKOHOMEPHOCTEH pa3MEeIlleHHs
MECTOPOXKICHUHN TOJIE3HBIX NCKOIAEMBbIX.

5.1.7 Mopaesau Tuna cJxy4aifHbIX pyHKIUI

CrnydaiiHple TMPOIECCHI M CIIy4alHBbIE TOCJIENOBAaTEIBLHOCTH B reosioruu. lloHsTHE O
CIlydaiilHOM (QYHKIMM W €€ XapaKTepUCTUKaX: MaTeMaTHYeCKOM OXHUIAHUHM, TUCIEpPCHUH,
aBTOKOppENSAMOHHONW  (yHKIMK. CTalMOHApHBIE W JProJUYECKUE CIIydalHble (YHKIUH.
Koaddunment aBTokoppensiiuu u 00JacTi ero UCIOIb30BaHUs B T€OJIOTHH.

[TonmmrapMonnyeckue ciaydaitaple GyHKIUU. CreKTpalibHas TUIOTHOCTh JAUCIIEPCUHU U CIICKTP
aMIUTUTYl. BhIsSBICHHE MEPUOINYECKON COCTABIISIIONICH U3MEHUMBOCTH I€OJIOTUYECKUX OOBEKTOB.
OO6nacTi mpuMEeHEeHUs CITy4yallHbIX (YHKIMM U TapMOHHYECKOT 0 aHaJIn3a B F€OJIOTHH.

B mpouecce ocBOeHHSI TEOPETUYECKUX BOIMPOCOB AMCIUIUIMHBI CTYACHTBI CAMOCTOSITEIBHO
MpopadaTHIBAIOT JIUTEPATypHbIE UCTOYHUKH, B COOTBETCTBHH C TMPEIIOKEHHBIM HIKE CITHCKOM.
[Ipy u3yuyeHUU KOHKPETHBIX pa3/eloB HEOOXOAMMO OOpaTHTh BHHUMAaHHME Ha CIEAYIOLIHE
MPUHIIUTTAATEHBIE MOMEHTBHI.

IlonsiTHEe 0 TrEOJI0ro-MaTEMATHYECKOM MOJCJMPOBAHMU CBOMCTB Te0JOrHYeCKHX
00bEKTOB.

[Ipy u3ydyeHuH 5TOTO paszaena HeoOXOAMMO YCBOHWTH, YTO MOJAETUPOBAHUIO B T'€OJOTUU
MOABEPTalOTCs HE camMu OOBEKTHl, a HabtoJaeMas HM3MEHYMBOCTh WX CBOMCTB. I[loCKONBKY
XapakTep AToi HabIoJaeMOl U3MEHYMBOCTH 3aBUCUT HE TOJBKO OT MPUPOJBI O0OBEKTA, HO U OT
JNETATHHOCTH TIPOBEACHHBIX TE€OJOTHYECKUX paldOT, HATO YETKO MPENCTaBIATH cede, HACKOJBKO
JIOCTOBEPHBI JaHHbIE, HA KOTOPbIE MBI ONIMPAEMCS MPH PA3IUYHBIX T'€0JOTHYECKUX MOCTPOEHUsX. B
9TOM CBSA3M HEOOXOAMMO YCBOUTH TOHSTHE O TEOJOTHYECKON COBOKymHOCTH. CremyeT Bcerna
MIOMHUTh, 4YTO O BCEH U3Y4aeMOW T€OJOTMYECKOW COBOKYMHOCTH MBI CYAUM IO JaHHBIM
OTrpaHUYEHHOW BBIOOPOYHON cOBOKymHOCTH. [loaTOMYy Bcerja Hago OTHaBaTh cebe OTUET B TOM,
HACKOJIBKO BBIOOPKA MPEICTaBUTENbHA 110 OTHOIICHUIO K NU3y4aeMOil COBOKYITHOCTH. BO3MOKHOCTh
pacmpoCcTpaHeHHUs BBIBOJIOB, IMOJYYEHHBIX IO BBIOOPOYHBIM JaHHBIM, Ha BCIO TE€OJOTHYECKYIO
COBOKYITHOCTb O0ECTeYMBAETCS MNPUMEHEHHEM MaTeMaTH4YeCKOW CTaTHCTUKH - HAyKd O
3aKOHOMEPHOCTSX, KOTOPHIM TIOTYMHEHBI MACCOBBIC CIy4ailHbIE sBJIICHUs. TeopeThudeckoi 6a3oif
CTaTUCTHUKHU SIBJISIETCS] TEOPHUSL BEPOSITHOCTEH.

OCHOBBI TEOPUHU BEPOSITHOCTH

3nech cienyer oOpaTUTh BHUMaHUE Ha TO, YTO MEPeX0]] OT HOPMAIbHOTO PACHpPEIEICHUs K
CTaHJIAPTHOMY HOPMaJbHOMY 3aKJIIOYaeTCd B IMEPEHOCE IIEHTpa paclpeleieHruss B Hadallo
KOOPJAMHAT C BBIPQXKEHUEM CITY4ailHOM BEJIMUMHBI B AOJISAX €€ CTaH1apTa:
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HeoO6xomuMocTh Takoro mnpeoOpa3oBaHMsS 3aKIOYaeTCd B TOM, 4YTO BBIYUCIICHHE
BEPOATHOCTEH HEMOCPEACTBEHHO 1O ¢opMylne (GYHKIUH HOPMAIBHOTO  pacmpeesieHus
MPEeACTABISIET COO0H OYEeHBb TPYJOEMKYIO OIEpaIlyio, a COCTaBUTh TAOJMIIBI JIJI BCEX 3HAYCHHM -
00< X < + 00 HE MPEACTABISAETCS BO3MOXKHBIM. Takue TabIUIbl COCTABJICHBI I HOPMHPOBAHHOU
BenuunHbl t. HeoOXoaumo HayuuThes Mosib3oBaThes TaOmumamu F(t), D(t), f(t) u nmaBath
F€OMETPUYECKYI0O HMHTEPIPETAIMIO TMOTYyYaeMbIM M3 TaOJIMIl BEpOSATHOCTAM. i ompemeneHus
BEPOATHOCTH NOMNAJaHUs CIy4allHOM BEJIMYMHBI B 33JIaHHOM MHTEPBAJI 3HAYEHUW CIEAYET TAKKE
HAYYHUTHCS TI0JIH30BATHCSA MOAYIIEM «BeposTHOCTHBIN KaIbKYJIATOp» porpamMMel Statistica.

HeoOxomuMo ~ OCBOMTH  HEKOTOPBIE  MPHUEMBI,  IO3BOJSIONIME  MPEOOpPa3OBHIBATH
ACUMMETPUYHBIE  AMIMPUYECKUE  pacOpeiesieHus B  paclpelieieHHe, COOTBETCTBYIOIIEE
HOPMaJIbHOMY 3aKOHY.

CrarucTuKa CJy4ailHbIX BeJIMYMH

CraTtucrtuyeckne OlleHKH HEHM3BECTHBIX IAPaMeTPOB

Heo0OxonuMo 4eTko ysiCHUTH cebe, 4TO BBHIOOPOYHBIE OI[CHKHM MaTeMaTHYeCKOTO OXHAaHUS,
TUCTICPCUU, AaCHMMETPHH, OJKCIecca TMPEJICTaBISAIOT W3 ceOs  CIydailHble  BEJIIMYUHBI,
XapaKTepU3yIolIuecs OMNpPENeICHHBIMI HHTEpBAaMU pa3dpoca 3HAYEHMM, BHYTPU KOTOPBIX
HaxoaiTcs (C 3aJaHHON BEPOSITHOCTHIO) MCTHUHHBIE 3HAYEHUS JTHX IMapaMeTpoB. UeM MeHbIIe
YUCJIO HAOJIOJICHUI W BBIIIE JIOBEPUTEIIbHAS BEPOSTHOCTH, TEM OOJBIIE MHTEpPBal pazdpoca, T.e.
TEM HUXKE TOYHOCTh OLIEHKHU ITapaMETPOB.

CnenyeT NOMHHTb, YTO BBIOOpPOYHAS ITUCIEPCHUs, SIBISIOMIAACA CIIYy4allHONH BEITWYHHOM,
3HAYEHUS KOTOPOW MPEICTaBISIIOT COOOW CyMMBl KBaJpaTOB TakK€ CIIy4alHbIX BEJIUYMH,
MOAYUHSIETCS CIeln(PUIECKOMY 3aKOHY pacipeeIeHHs —

t

XZ - pacripeenienuro. [ HaX0KIeHUs TOBEPUTEILHOTO MHTEPBAJia OLICHKU JUCTIEPCUH

CJIEIyeT HAyYUThCs MOJIb30BaThCS Ta0IMIIAMU xz - pacnpenenenus. [l BEIUUCIEHNS BBIOOPOYHBIX
OLICHOK HEHM3BECTHBIX MMapaMeTPOB PacIpe/IeNiCHHs CICAyeT HCI0Ib30BaTh MOAYIb BasicStatistics
nporpammel Statistica.

ITocTpoenue cTaTHCTHYECKHUX PeLIeHU

[Ipn BeIOOpE ypOBHS 3HAYUMOCTHU KPUTEpHs BCErjJa HaJO0 MMETh B BHJY, YTO yMEHbIIas
YPOBEHb 3HAYMMOCTH (TO €CTh, YMEHbIIAas BEPOSTHOCTb OMIMOKU 1-ro pojs), Mbl yBEIUYHBAEM
BEPOATHOCTh OMIMOKKU 2-TOo poxaa. IlodToMy KpUTHUYECKYIO TOUYKY ClE€IyeT BBIOMpaTh TaKUM
00pa3oM, YTOOBI BEpOSITHOCTU OUIMOOK 1-T0 1 2-T0 posia ObUTH CONOCTaBUMBI.

IIpoBepka HEKOTOPBIX THIOBBIX CTATHCTHYECKUX THITOTE3

Cnenyer uMeTp B BHIYy, 4YTO napaMmerpuueckue kputepuun CrbrogeHTa U Duiuepa
UCIOJIb3YIOTCS TOJBKO IPU COOTBETCTBUHU DACIPENEICHHUs] HOPMAJIbHOMY (JOTHOPMaJIbHOMY)
3akoHy. Ecam  Takoe COOTBETCTBHE HE  yCTAaHABIUBAETCA, CJIEAYET  BOCIOJIB30BaTHCA
HenapaMeTpuueckuMHu (paHroBbIMu) kpurepusimu (Manna-Yutau, Bunkokcona, Ban-nep-Bapaena,
Cumxena-Torokn).

[IpoBepka runoTessl 0 HOPMAIBHOM 3aKOHE PACIPEIEICHU MOKHO OCYIIECTBIIATh HA OCHOBE
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HE MPEBBIMIAIOT 3, TO paclpelneieHre He MPOTHUBOPEUUT HOPMAILHOMY 3akoHy. B Gomee obmiem
BHJIC MJIs TPOBEPKH THIOTE3bl O COOTBETCTBHU SMITMPUUYECKOTO PACTIPEICICHUS KaKOMY-JIHOO
3aKOHY CJeAYyeT UCIONb30BaTh Kpurepuit [lupcona.

HccienoBanue pa3inyumii Mexay reojioru4ecCKUMU 00beKTaMu

B sTom pa3zzgene oueHb BaXXKHO YCBOUTH, UTO MOJHYIO AUCHEPCHIO (M3MEHUMBOCTD) IMPU3HAKA
MOKHO pa3joKUTh HA COCTaBHBIE 4YacTH, OOYCJIOBJIEHHBbIE BIMSHHEM pa3JINYHBIX (PAKTOPOB.
JIMCTIepCUOHHBIN aHAU3 MO3BOJISIET OIICHUTh CTENEHb BIMSHUS KaXI0ro U3 (aKkTOpOB Ha OOIIYIO
HU3MEHYUBOCTD MMPU3HAKA 1, CJICA0OBATCIIBHO, IPOTHO3UPOBATE 3TY U3BMCHUHNBOCTH B 3aBUCHUMOCTHU OT
MOBE/ICHUS BHEITHUX (DaKTOPOB.



KoppeasinnoHHble 3aBUCHMOCTH MEXKIY CIy4YaHHBIMH BeJJMYUHAMU.

BroisiBiienne (opmbl CBSI3M  MeXAY JABYMsl ciaydaiiHbiMu BequuuHamum HeobOxommmo
UMETh B BMJly, YTO CBSI3b MEXIY ABYMsI BEIMUYMHAMU MOKET OBITH JIMHEWHOM M HEJIMHEHHOM.
ITockonbKy ypaBHEHHs HpPSAMOM JIMHUM Haubojee MPOCThl, BCErZa CIENyeT BBIABIATH NPUYUHBI
HEJIMHEHHOCTH KOPPENALMOHHON CBSI3U M CTapaTbcs MpHUBECTH (OpMY CBA3M K JIMHEHHOU. Jlmst
3TOr0 MOKHO MCII0JIb30BaTh Pa3jINyYHbIEe CIIOCOObI MPe0Opa30oBaHUs HCXOAHBIX JaHHBIX, HAIIpUMeEp,
norapupMUpoBaHKE, pa30MBKY HEOIHOPOAHOM BEIOOPKH Ha PSJI OJHOPOAHBIX H T.JI.

BbisiB/ICHHE TECHOTBI CBA3H MEXKAY ABYMHA CJIYYAHHBIMHU BeJMYUHAMU

TecHOTa JIMHEHHOM KOPPEISIMMOHHOM CBSI3W MEXAY JABYMS BeEIMYMHAMHU, B Cllydae
COOTBETCTBUSI HMX PpACHpPElEICHHs HOPMAJIbHOMY 3aKOHY, OLEHHUBAeTCs €  IIOMOIIBIO
napameTpudeckoro koasgouimenta xoppemsiuun Ilupcona. Ecnm 3akoH pacmpeneneHusi He
COOTBETCTBYET HOPMAJIbHOMY, CIE€IyeT HCIOJIb30BaTh HElapaMeTpuiecKue (HEeUyBCTBUTEIIBHBIE K
BUJY pacipe/eneHusl) MoKa3aTe, HanpuMep, PaHTOBbIi KoadumenT koppensiuuu Crnimpmena. B
TOM cily4yae, KOIJla CBs3b HEJIMHEWHas, OHa MOKET CYLIECTBOBAaTh U IPU PaBEHCTBE K03(duunenTa
KOppesIUK HyN0. B 3TOM citydae [uisd Cy>KJIeHUsI O TECHOTE CBSI3U UCIOJIb3YETCSI KOPPEIALUOHHOE
OTHOILICHME - IIOKa3aTelb, OLICHWBAIOUIMM JOJI0 3aKOHOMEPHOCTEH COCTaBIIAIOLIeH B oOImei
JUCIIEPCUU MPU3HAKA.

CBs13p MEXIy HECKOJIIBKUMU CIy4alHbIMU BETMYMHAMHU OTPAYKAETCS B BUJIE KOPPEIALMOHHON
MaTpulbl. Ha aHanusze CTpyKTyphl KOPPEISLMOHHBIX MAaTPHI] OCHOBaHbI METOJbl MHOTOMEPHOI'O
MOJICJIMPOBAaHUsI M paclo3HaBaHus o00pa3oB. TecHOTa KOPPEISLMOHHOM CBSI3U  MEXAY
Ka4yeCTBEHHBIMHU IapamMeTpamu (LIBET, GOpMa, MPOMBIIUICHHBIA THIT MECTOPOXKACHUS U T.JI.) MOXKET
OBbITh YCTAHOBJICHA C MIOMOLIbIO KO3((HUIIMEHTA CONPSKEHHOCTH.

MHoromepHoe MoeJMPOBaHNE

Heo6xoauMo MOMHMTB, 4YTO OCHOBHOM HJeeil Bcex METOJIOB TpyNIHMPOBaHUSA U
KIacCU(UIIUPOBAHUS SIBIISICTCS PAa3/IeICHHE KOPPESIMOHHONM MAaTpHIbl Ha TPYNIbl TaKUM
00pa3oM, YTOObI BHYTPHU IPYIIl CBSA3b ObLIa MaKCUMAJIbHON, a MEX]y I'pyNIaMu - MUHUMAaJIbHOM.
MeTo bl rpynIUpOBaHUs MOKHO pa30UTh Ha J[Ba Kjacca: a)METO/Ibl KIacTepU3alluu IEPEMEHHBIX U
O)meToab! Kinactepusanuu HaOmogeHuid. OHU MCIONIB3YIOTCS KaK B LESIX KiIacCU(DUUIUPOBAHMS,
TaK U JUCKPUMHHALINH.

KnaccuunupoBanue cBOIUTCS K OOBEIMHEHUIO B TPYMNIbI (KIAcChl) KOPPETUPYIOIIUXCS
MeX1y co00i MepeMeHHbIX WM HabmoaeHuil. MeTo1bl TCKpUMUHAIMH (paclio3HaBaHUs 00pa3oB)
OCHOBaHbl Ha TOM, YTO H3Yy4aeMblI I'€OJOTMYECKH OOBEKT OTHOCHUTCS K OAHON M3 ITAJOHHBIX
(oOyuarommx) coBokymHocTed. [Ipu permieHuM Ha3BaHHBIX 3a/lay KaXKIbIH W3 paccMaTpUBAEMBIX
METOAOB 00J1a/laeT OINpe/leIeHHbIMU JJOCTOMHCTBAMU M HejocTaTkamMu. HeoOXoauMo HayduThCs
MPaBWJIbHO BBIOMPATh METOJ (KOMIUIEKC METOAOB) JUISl PEIIeHUs KOHKPETHON Ie0JOorn4ecKoin
3ajaud. Bceerma ciepyeT NMOMHHMTB, YTO BCE  PAaccMaTpUBacMble METOABI aHAIM3a CTPYKTYpbI
KOPPEJSIIMOHHBIX MaTPHULL BBISBIISIIOT TOJIBKO JIMHEHHBIE B3aUMOCBSI3H.

MopenupoBaHue NPOCTPAHCTBEHHOM H3MEHYMBOCTH CBOMCTB re0J10rM4ecKuX 00 beKTOB.

TI'opuo-zeomempuueckoe mooenupoganue u mpeno-ananius

Heo6xoauMo uMMeTh JAOCTaTOYHO YETKOE MPEJCTAaBICHHE O JIOCTOMHCTBAX W HEJOCTaTKax
mozeneit [1.K.Co6onesckoro u I1.JI.Kamnmucrosa. CnenyeT MOMHHUTb, YTO TPEH I-aHAINU3 [103BOJISIET
n300pakaTh B BUJIE MMOBEPXHOCTEH 3aKOHOMEPHYIO YaCTh M3MEHYMBOCTH Pa3JIMYHBIX MOPSAKOB. B
npezese, OYeBUAHO, BOSMOXKEH MOI00p anMpOKCUMUPYIOIIEH MTOBEPXHOCTH OECKOHEYHO BHICOKOTO
nopsiika, koropas yuutsiBaiga Obl 100% Bceil H3MEHUMBOCTH NPU3HAKA, HO HA MPAKTUKE OOBIYHO
orpaHuumuBarTcs 3-4 mopsakamMu. AHamu3 OCTAaTKOB OT TPEeHJA, TO €CTh OTKJIOHEHHUW OT
MOBEPXHOCTEH TpEeH[a, BCErjaa CieayeT MPOU3BOAUTH MCXOJAS M3 T€OJIOTUHYECKUX COOOpasKeHHH.
Hepenxo stu otknonenus ("aHomanuu') MOXKHO HETOCPEACTBEHHO HCIIOIH30BaTh B MTOMCKOBBIX
nemsix. Crienyer CTpeMHTbCS JaTh T€OJOTMYECKYIO HHTEPIIPETALMIO IIOBEPXHOCTSIM TpEHA
pa3nuuHbIX nopsnakos. Eciu 310 ymaercs caenarh, HHGOPMAaTUBHOCTh METO/A U €ro MPOTHO3HO-
IIOMCKOBOE 3HAYEHHUE PE3KO BO3PACTAIOT.

Mooenuposanue ouckpemmnvix no.eit

JlanHyto mpobjieMy MOXKHO NOJpa3JeNiATh Ha JBE 3aJadd: a) HpOBEpKa THIIOTE3Bl O



CIIy9aiiHOM pacTOJIOKEHUU 0O0BEKTOB (00Imas 3amgada), 0) BbIeIEeHUE 00JACTEll OTHOCUTEIHHOTO
CTYIIEHUS WJIH pa3pekeHuss oOBEeKTOB (JIOKambHas 3amada). g pemeHus HJTUX —3a7ad
HCIOJIb3YIOTCSl CIIELIMAJIbHBbIE MAJETKU B BHJE KOHLEHTPUYECKMX KpYroB WM KBajaparoB. [lo
COOTHOILEHHUIO KOJINYEeCTBA O0BEKTOB B OOJIbLIEH U MEHbLIEH (Urypax CyasaT O HAIMYUU oOnacTeit
OTHOCUTEIIFHOTO CTYIICHUS WJIM pa3psKEHHs TOYEK, WCIHOJIb3ysd OWHOMHAIBHBIA 3aKOH
pacnpeeseHus 1 3aJaHHON JOBEPUTEIBHON BEPOSTHOCTH.

Mogaesu THIA COYYAHHBIX (PYHKIHH

Cnenyer umerb B BHUAY, UTO Jir00as cepusl TEOJIOTMYECKUX HAONIOJEHUH MOXEeT
paccMaTpuBaTBhCS Kak OJHA W3 peanu3anuii cirydaiiHoi ¢yHkumu. Ecnm sta QyHKuus obnamgaer
CBOWCTBaMM CTAl[MOHAPHOCTU U 3PTrOJAUYHOCTH, €€ MapaMeTpbl MOI'YT ObITh BBIYMCIEHBI BCErO 110
oqHON peanu3anuu. OAHON M3 BaXXKHBIX M CHEIU(PUUECKUX XAPAKTEPHCTUK CIyYalHON (QyHKIIUH
ABIseTCd (DYHKUUS aBTOKOPPEJALMH, 3HAUEHHs KOTOPOM 3aBUCAT OT PACCTOSHUS MEXIY
CeUeHMsIMU ciay4daiiHoi ¢yHkumu. Ilo Buay (yHKIMHM aBTOKOPPETSAIMH MBI MOXEM CYAUTH O
HaJIMYUU KaK TPEHJA, TaK U IEPUOJUYECKOM IPOCTPAHCTBEHHOM W3MEHYMBOCTH. B mociennem
cilyyae Ui ONHMCAHUS CBOMCTB OOBEKTa CIEAyeT HCIOJIb30BaTh MOJIENb IMOJIUTApPMOHUYECKOM
CIIy4aiiHON (PyHKIIUH.

st BeIUMCIIEHUS 3HAYCHHW TMapaMeTpoB OOBEKTa B JIIO0OM TOYKE MPOCTPAHCTBA CO3/aH
CIELIMAJIbHBIA pa3Jesl MaTeEMaTUUECKON T'€0JIOTHH — T€0CTAaTUCTUKA. KITFoueBbIM [U1sl T€0CTaTUCTUKU
SABJSIETCS.  IIOHATHUE  PETHMOHAJIM3MPOBAHHOM  IIEPEMEHHOM, KOTOpas HMMEET  CBOMWCTBA,
IIPOMEXYTOUHBIE MEKIY CBONMCTBAMHU IIOJIHOCTBIO CIIyYalHBIX BEJIMYMH U  IIOJHOCTBIO
JIeTePMUHUPOBAHHBIX TEPEMEHHBIX. BBIUMCIIEHNE 3HAYEHWH ITHX IMEPEMEHHBIX B JIIOOOH TOUYKe
paccMaTpuBaeMoro NpoCTpaHCTBa MPOU3BOANUTCS C UCIIOIb30BAHUEM IIPOLIEYypPbl KPUTHHTA.

5.2 Pa3enbl AUCHUIIMHBI M MeKIMCHHUIJIMHAPHBIE CBSI3U € MOCIEAYIOIUMH JUCHUTLIHHAMHA

No HaunmenoBaunue
; MOCIEAYIOIINX
/o ALyrott
JMUACLUILIINH

NoNe paznenoB u TemM JaHHOM MUCUUILTUHBI, HEOOXOIUMBIX IS
W3YYEHUS MOCIEAYIOMUX TUCITUTLINH

CoBpeMeHHbIE
1. | mpobGnemsl
T'€OJIOTHH

5.1.3. 5.14. 5.15

5.1.2

[Terporpadus
MarMaTu4ecKux
paboT noxkeMOpus
Cubupu

5.1.1. 5.14.

JlaGopaTopHsble u
AHATTUTHYECKHE
METO/bI B
T'€O0JIOTHH

5.1.1. 5.1.2. 5.1.6.

CoBpeMeHHbIE
BUIBI

pEernoHaNbHBIX
HUCCIEeN0BaHuN

5.1.3. 5.15. 5.1.6.

5.3. Pasznennl 1 TeMbl JUCHUILIMH M BHABI 3aHATHH

Buner 3ansaTuii B gacax

Ne

/i HaumenoBanwue pa3nena /Temsl

Jlexu.

IIpaxr.
3aH.

CeMmun

JIa0.
3aH.

CPC

Bcero

Tlonsarue 0 T'€0JIOTO-
1. MaTeMaTUYeCKOM MOJAEIUPOBAHUU
CBOJCTB r'e0JIOTHYECKUX 00BEKTOB

2. OCHOBBI TEOPHH BEPOSITHOCTEN




3. CrartucTrKa CIIy4ailHbIX BEJTMYUH 6 10 16
KoppensiuonHnele  3aBUCHMOCTH
4, MEXIy  JOBYMS  CIyYaliHBIMHU 6 10 16
BEITMYUHAMU
MHuoromepHsbie reosoro-
5. P 6 10 |16
MaTEeMaTHYECKHE MOJICTN
[IpocTpancTBeHHas
6. U3MEHYUBOCTh CBOMCTB 4 15 19
re0JO0rM4ecKuX 00BEKTOB
Moaenu THNa CIIy4aHBIX
7. ACHE o 4 15 19
byHKIMHA
5.4 nepeveHb JIEKIIUOHHBIX 3aAHATHI
Jlekuuu He MPeTyCMOTPEHBI Y4€OHBIM IJIAHOM.
6. Ilepeyenb NpakTUYeCKNX 3aHATHI
No Ne paznena u HaumeHoBaHnue ceMuHapoB, Tpyn | Ouenounsie | @opm
/11 TEMBI MPAKTUYECKUX U JTa0OPaTOPHBIX 0EMK CpencTBa upyem
JUCIUILTAHBI pabor OCTb 13(S
(Mostyis) (dac.) KOMIIE
TEHIU
"
1 2 3 4 5 6
OK-1,
OO61ue cBeIeHNUs 0 MaTeMaTHYECKOM 3
1. Paznen 5.1. m A 9 3auer
MOJIEIMPOBAHUH B T€OJIOTUU OIIK-
8,
OK-1,
CraTucTH4eCcKHii aHaIu3 TaHHBIX B 3
2 Paznen 5.2. A 7 3auer
reoJIOTUH OIIK-
8,
OK-1,
DaKkTOpHBIN aHATH3 U 3
3. Paznen 5.3. P 11 3auer
KoppensioHHble METO/IBI B T€0JIOTUN OIIK-
8,
OK-1,
TeopeTnyeckre OCHOBBI 3
4 Pazpnen 5.4. MOJICJIMPOBAHUS T€J MOJE3HBIX 10 3auer OITK
HCKOTIAeMBIX 8
]
6.1. Ilnan camocTosITE/ILHOI Pad0ThI CTYJICHTOB
Bu
Ne A . Pexomengyemas Konuaectso
Tema CaMOCTOSITEIILHON 3amanue
HEJl. auTeparypa 4acoB
paboThI
[TpopaboTka
1 OcHOBBI Teopum | AyIUTOPHOE, JlaGopaTtopHubie
. JIUTEpaTypsl U 10
BEPOSTHOCTEH BHEAYTUTOPHOE . paboTsI
TEKIUI
CrarucTuka [TpopaboTka
2 N AynuropHoe, JlaboparopHbie
CIIy4aiHBIX JUTEPATyphl U 15
BHEAYJIUTOPHOE . paboThI
BEJTMYNH JICKITUH




MHoromepHsbie
[TpopaboTka
3 reoJIoro- AyautopHoe, JlaboparopHbie
JTUTEPATypPhl U 15
MaTeMaTHYeCKUe | BHEAyIUTOPHOE . paboTsI
TEKIUH
MOJIETHN
[IpocTpancTBeHH
asi U3BMEHYUBOCTD [IpopaboTtka
4 o AynuTtopHoe, JlaGopaTopHubie
CBOICTB JUTEPATyphl U 15
BHEAYIUTOPHOE . paboThI
Te0JOTMIECKHUX TEKIUH
00BEKTOB
[TonsiTne 0
reosoro-
MaTeMaTU4eCKOM [IpopaboTtka
5 AynurtopHoe,
MOJIETTUPOBAaHUU JIUTEpaTypsl U Omnpoc 15
" BHEAYJAUTOPHOE .
CBOWCTB TEKIUH
re0J0rM4ecKUX
00BEKTOB

6.2. MeToanueckue yKa3aHHus 110 OPraHU3ALUM CAMOCTOSATEJIbHOI PadoThI CTYy1eHTOB
CamocrosTenbHas paboTa CTYIEHTOB IPOBOAATCS I 3aKPEIUIEHUS OCHOBHBIX pa3/iesioB
1a00paTOPHBIX 3aHATUH JAHHOW NWCIMIUIMHBIL. bakamaBpam TeOJOTHH TPUBUBAIOTCS HaBBIKH
cucTeMaTu3aluuu (pakTUYeCKOro Marepuana, oCTPOEHUsI Ha 3TOW OCHOBE BBIBOJIOB 00 YCIIOBUSX U
MeXaHu3Max 00pa30BaHUs TOPHBIX MTOPO/I, paCIIU(PPOBKE HCTOPUHU UX IBOIIOLINH.
MonenupoBaHue OCYIIECTBISIETCA Ha IPOIrPaMMHOM KoMILIeKce «CesekTop»
[Ipe’xne uYeM MNPUCTYNUTh K IMPAKTUYECKOMY MOJIEIMPOBAHUIO, CTYACHT JIOJKEH
c(OpMyIHpOBaTh OTBETHI HA CJIEAYIOIINE BOIPOCHI:
® KaKOB XMMHUYECKHUH COCTaB UCCIEAYEMOT0 OObEKTa
® 13 KaKUX BEILECTB (KOMIIOHEHTOB, MUHEPAJIOB, COEIMHEHUI) COCTOUT UCCIIEAYEMbI 00bEKT?
e KakKOBbl HE3aBHCHMbIE IIApaMETPbl CYIIECTBOBAHHUS MOJEIMPYEMON CHCTEMBbI (TemiepaTypa,
o0beM, JaBiIeHUE U T.1T.)?
® Kak B3aMMOCBSI3aHA CUCTEMA C OKpYXKarolle cpenoi?
® OTKpBITA OHA WM 3aKpPbITa, U, €CIIU OTKPHITA, TO B OTHOUIEHUH KaKUX [apaMeTPOB COCTOSHUA?
Ha wavanpHONM cTaguu OpraHu3alud CaMOCTOSITENIBHOW pabOThl  CTYACHT JOJDKEH
copMynupoBaTh 3agady HCCIENIOBaHMA. 3aTeM IPOU3BOJAMTCSA OMNKMCAHUE BHEIIHUX YCIOBHM
(HE3aBUCUMBIX MapaMeTPOB COCTOSHUS), BKOTOPOM HAaXOAWUTCS CUCTEMA, €€ XMMUYECKUH COCTaB.
3arem opmupyetcs Habop ¢da3, oOpa3oBaHHE KOTOPBIX BEPOSTHO B JaHHOH cucteme. Tpebyercs
TaK)Xe ONpeAeIUTh, KaKue mapaMeTpbl CHCTEMbI HEOOX0IUMO PacCUUTATh.
3areM cienyer (opMUpPOBaHME MOJENU, ONUCAHHOE B yueOHOM nocobun (berumnckuii B.A.,
Hcaes B.II., Tynuupsia A.A. ®U3UKO-XUMHYECKOE MOJIETUPOBaHNE B HEPTerazoBoil reoxumuu. Y.
2. Mogenu reTeporeHHbIX cucteM: YuebHoe nocoodue. — Upkyrck: Upkyt.yH-T, 2004. — 158 c.)
7. IlpuMepHasi TEeMATHKA KYPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE MpeycMOTPEHbI Y4€OHBIM IJIAHOM.

8. YueOHo-MeTOoAMYeCcKOEe H HH(POPMALMOHHOE o0ecnedeHne TUCHUIIMHBI:

® Q) OCHOGHaA Tumepamypa:
1. Bopommnos B.I'. MaremaTnueckoe MoaenupoBanue B reojoruu. - Tomck: U3a-so TITY, 2001.
- 124 c.
Kaxnan A.b., I'ycekoB O.M. Marematuueckue Meto bl B reosiorud. -M.:Heapa, 1990. - 251c.
3. Jx.C.JIpBuc CratucTuueckuil aHanu3 JaHHBIX B Teomoruu, Ku. 1, 2.//Ilep. c¢ aHr.
B.A.T'ony6eBoii.-M.:Henpa,1990. - 319c., 427c.

J O00NOHUmMENbHAA TUMePamypa:

no




1. benonun M.JI., 'ony6eBa B.A., Cxy6mnoB I'.T. ®@akTopHslii ananu3 B reoioruud. — M.: Henpa,
1982. - 269 c.

2. boposko H.H. Cratucruyeckuii ananus NpoCTPaHCTBEHHBIX I€OJIOTMYECKIX 3aKOHOMEPHOCTEH.
—JI.: Henpa, 1971. - 174 c.

3. bonpapenko B.H. CraTuctuyeckue penieHns HeKOTOphIX 3a1a4 reosoruu. — M.: Henpa, 1970. —
248 c.

4. Bucrennyc A.C. OcHoBbl MaTeMaTuueckoi reosnoruu. — JI.: Hayka, 1980. — 389 c.

5. Kpamb6eiin Y., I'peiiommn @. CtaTuctudeckue MeToAsl B reosiorun. — M.:Mup, 1969. — 398 c.

6. Maremaruueckas crarucruka//Ilox pen. A.M./[nuna. — M.: Beiciias mkona, 1975. — 398c.

7. Marepon K. OCHOBBI IPHUKJIAAHON reocTaTUCTUKU. — M.: Mup, 1968. — 408 c.

8. Mwmep P.A., Kan J[x.C. CrarucTuueckuii aHanu3 B IeoJOrMYECKUX Haykax. — M.: Mup,
1965. — 482c.

9. PomuonoB JI.A. Cratuctudeckue peimieHus B reoorun. - M.:Henpa, 1981. — 23 1c.

10. CepebpennukoB M.I'., IlepBo3Banckuii A.A. BbIABICHHE CKPBITBIX NEPHOIUYHOCTCH. —
M.:Hayka, 1965. — 244c.

11. CmupnaoB b.U. KoppensimonHsie METOIBI IPHU NapareHeTndeckoM aHanmse. — M.: Henpa, 1981.
—197c.

12. CnpaBoyHUK [0 MaTEMaTHYECKUM MeToaM B reojiorun. M.: Henpa, 1987. — 212 c.

13. YerBepukoB JIL.M. Teopernueckue OCHOBBI MOJCIMPOBAHUS TN TBEPABIX MOJE3HBIX
rnckonaeMbix. — Boponex: U3a-so BI'Y, 1968. — 152 c.
B) IPOrpaMMHOE 0O0eCIIeUCHUE

® npocpammnoe obecneuenue u Internet-pecypcor:
— aJeKTpoHHbIe Tabaunbl EXcel;
— mporpammusiiikomiiekcStatistica for Windows;
— mporpamma ArcView;
— mporpamma MoCTpOeHHsI moBepxHocTel Surfer
— mnaket rpaduyeckux nporpamm CorelDraw
r) 0a3bl JaHHBIX, THHOPMAIIMOHHO-CIIPABOYHBIC U TIOUCKOBBIE CHCTEMBI

— http://lwww.exponenta.ru/educat/class/courses
—  http://lwww.statsoft.ru/
9. MaTepuajibHO-TeXHUYECKOE oDecredeHne JUCIUNINHBI:

KomnbroTepHslit kitacc reojgoruyeckoro ¢akynsrera (aya. 221).
B xoMmbplOTEpHOM KJlacce yCTAHOBIIEH AJIEKTPOHHBIM BapuUaHT «ATiac BCeX HE(PTEra3zoBBIX
mectopoxaenuit mupa» MillenniumEnergyAtlasThePetroleumEconomistLTD. 2000 r.
MynbTUMEAUIHBINA TPOEKTOpP, HOYTOYK, 3kpaH. OBepxeln U cepusi Konuil (pparMeHTOB AJs
J€MOHCTpalUi K JTaOOpaTOPHBIM 3aHATHSIM.
10. O0pa3oBaTe/IbHbIEC TEXHOJIOTHH:

[Tpumensiercs BTopoi THIT 00pa30BaTENIbHONW TEXHOJOTHH - «IIPENOoJIaBaTelb - ayTUTOPUSD)
T.e. auajorudeckas ¢opma oOpamieHusi ¢ IMeIbI0 MOOWIHM3AIlMU, MPOCBEIICHUS B KOHTEKCTE
npodeccuHanbHOM HanpaBieHHOCTH. OcHOBHas (opma oO1IeHHs ¢ OOJBIION ayAUTOpUeH JTeKIHA.
[Ipy TakoMm THIIE Ba)XKHYIO POJb HMIPAaCT MOMEHT PalHMOHAIBHOM IOJAa4M Marepuaiga U HOBOU
uHbopMauu. DTOT THI ayJUTOPHOr0 OOyUeHHs XapakTepeH Juid BhICIIeH ImKoibl. Ha cemuHapax
BO3MO>XHO IIPUMEHEHNUE TPETHETO TUIA «YUUTEIb - TPYIIIa», C HENOCPEACTBEHHON KOMMYHUKaLUEN
MEX1y TPYIIOoil 00yyaeMbIX.

11. Ouenounnie cpeacrsa (OC):
11.1. OneHo4HbIe cpeACTBA 1A BXOJHOT0 KOHTPOJISI
OHGHO‘IHBIM Cp€ACTBOM JII BXOAHOI'O KOHTPOJA 6aKaJ'IaBpOB T'€0JIOTNn  ABJIACTCA

cobecemoBanue.


http://www.exponenta.ru/educat/class/courses
http://www.statsoft.ru/

11.2. OuneHo4yHble CcpeAcTBA TeKylero KOHTpoas ¢opmupywrcs B coorBercrBuu ¢ JIHA
YHUBepcHUTeTa.

OHGHKa TCKYIHeﬁ YCIIEBAaCMOCTH U HUTOT OBOI arreCTaiuu CTYACHTOB OCYIICCTBIIACTCA IIO

pe3ynabTaTam:

— YCTHOIro oIpoca BCCX CTYACHTOB Ha MNPAKTUYCCKUX 3aHATUAX JIA BBISBJICHHUA 3HAHUA U

IIOHKMMAaHUs TCOPECTUUCCKOIro MaT€puaia JUCHUILTIMHBI,

— aHal3a u O6CY)KI[€HI/ISI MOATOTOBJICHHBIX CTYACHTAMHU JJOKJIaIOB K KOJUIOKBUYMY,
—  BBINOJIHEHUS J1a00paToOpHBIX padoT;
— HTOTOBOTO AK3aMEHa.

Texymmii u pyOexHBII KOHTPOJIb MPOBOJUTCS B BHJIE€ KOJUIOKBHYMOB (KOH(EpEHII-HEIes).

HToroBoii KOHTPOJIb (3K3aMEH) IPOBOAUTCA B MUCEMEHHOM (popme.

JIJ1 OLIEHKU KauecTBa 3HAHUM BO BpPEeMs TEKYIIEH M UTOTOBOM aTTecTaluy MOATrOTOBIIEH OaHK

KOHTPOJIMPYIOIIKUX MaTepUajoB, KOTOPbIM BkitodaeT okojio 100 BompocoB Mo BceM paszjeiiaMm
TUCIUIUTMHBL. Kpome Toro, B dK3aMEHAlMOHHBIE OWJIETHI 00S3aTEIhHO BKJIIOYAOTCS PACUCTHHIC
3a/1a4H.

11.3. OueHoyHble cpeacTBa JJIA MPOMEXKYTOUHOH arTrecTauuu (B (popme 3K3aMeHa WM

3a4era).

@®opmMa UTOroBOr0 KOHTPOJIS MO JAHHOM NUCHMIUIMHE — 3a4€T C OLICHKOM. .
Marepunansl [1JIsi NPOBEeJCHHMS TEKYyIIero M IPOMEKYTOYHOI0 KOHTPOJIA 3HAHMHU

CTY/€HTOB:

No Kommerenmum,

H\;I Bun xontposns Kontponupyemsbie TeMbl (pa3aeiibl) KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS

IIOATrOTOBKA TCCTOBBIX (1)I/I3I/IKO'

1 Texymuit KOHTPOITH . OK-1, 3 OIIK-8,
XUMHUYECKUX MOJIesen
2 Hrorosas arrecramus BOIIPOCHI K 3a4€Ty OK-1, 3 OIIK-8,
IPUMEPHBINA CITACOK BOITPOCOB K 3AUYETY

1. KakoBa poib MaTeMaTHYeCKUX METOJIOB B PEUICHUH I€0IOTUYECKUX 3a/1a4?

2. Yro Takoe BbIOOpKaA?

3. Kakue TpeboBaHus IPEeabIBISIIOTCS K BEBIOOPOYHBIM TaHHBIM?

4. Yro Takoe BEpOATHOCTb CIy4ailHOro COOBITHS?

5. UYro Takoe 3aKOH pacipeeneHus c1y4aiHON BeTUYNHbI?

6. Kaxue 3akoHBI pacmpeneneHus OOBIYHO HCIONB3YIOTCS MPH MOJEITHPOBAHUHU TEOJOTHUECKUX
OOBEKTOB U SIBJICHUN?

7. CBolcTBa HOPMAJIBHOTO 3aKOHA PaCTIpeICICHUSI.

8. Kak ompenenuth BEpOSTHOCTh MOMAJaHUS CIy4dallHONW BEIMYMHBI B 3aJaHHBIA HHTEPBAI
3HaYeHUI?

9. UYro Ha3bIBaeTCs OLIEHKOW MapaMeTpa pacupeseieHus?

10. Yto Takoe TOYeUHAs OIICHKA ITAPAMETPOB pacCIpeICIICHHS?

11. Kak BBIYUCISAIOTCS OIEHKH MaTeMaTHYeCKOTO OXXKHMIAHUS W JUCIIEPCUU TPU JTOTHOPMATHHOM
3aKOHE pacnpeesieHus?

12. Kak BbIYHCIISIETCS OLIEHKAa aCHMMETPUU TTPH OMHOMHUATIFHOM pacrpeaeeHuun?

13. Kak BBIYHCISIOTCS WHTEPBAIBHBIE OIEHKH CPEIHETO W JUCIEPCHU TIPU HOPMAaTbHOM 3aKOHE
pacnpenenenus’?

14. B 4yem 3akiioyaercs HEOOXOAMMOCTh UCHOJIb30BAaHUS CTHATHUCTUYECKUX THUIOTE3 MpHU
MO/JICIIMPOBAHUH CBOMCTB I'€0JIOTHYECKUX 0OBEKTOB?

15. Yto Takoe ommoOku 1-ro u 2-ro poaa npu NPUHATHH rUNOTE3?

16. Yto Takoe noBepUTeIbHAS U KpUTHYECKas 00IaCTH KpUTepusi?

17. Kak BbIOMpaeTcsi ypoBeHb 3HAUUMOCTH KpUTEpHs?




18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

Kak MOXHO IpOBEpUTH TMIIOTE3Y O COOTBETCTBUU AMIIMPUUYECKOTO PACIPEICIICHUS OJHOMY U3
TEOPETUUYECKUX 3aKOHOB?

Kak nmpoBepuTh runoresy o paBEeHCTBE JABYX HEHU3BECTHBIX CPEIHHUX, €CIM pPACHpPEICIICHUE HE
COOTBETCTBYET HOPMAJIbHOMY 3aKOHY?

Kak nmpoBepuTh runore3y o paBeHCTBE JBYX HEM3BECTHBIX JUCIEPCUI, €CIIM PACIPECIIEHUE HE
COOTBETCTBYET HOPMAJIbHOMY 3aKOHY?

Kak MoxHO rpaduuecky OLeHUTh OJTHOPOTHOCTH BEIOOPKH?

B ueM cymHOCTh JUCIIEPCUOHHOrO aHAIU3a?

B 4yeMm oTiruue KOppensurOHHOMN CBA3H OT (DYHKIIMOHATBEHON?

Kakue nokazarenu xapaktepusyroT (GopMy U TECHOTY KOPPEISIIIMOHHON CBA3U?

Kak ornpenenuTs TECHOTY CBSI3U, €CIIM 3aKOH paclpeeeHUus] HEU3BECTEH?

Kak npoBepuTh runoTe3y o JMHEHHOCTH KOPPEISAIUOHHON CBS3U?

B yem oTiMuune KoppesaLMOHHON U KOBapUaLlMOHHON MaTpuI?

Mertoasl ucciaen0BaHus CTPYKTYPbl KOPPEJIALIMOHHBIX MaTPHIL.

Uro Takoe kiactep-aHaIn3?

Urto Takoe (hakTOpHBIN aHAIH3?

B yem cyTh AMCKpPUMUHAHTHOTO aHaiIHu3a?

O6nacTi mpuMEHEHUsI MHOTOMEPHOT'0 KOPPEJSAIMOHHOTO aHallu3a B T€OJIOTHH.

Kak pa3genuTh 3aKOHOMEpPHYIO M CIYYallHYK0  COCTaBJISIIOIIME  MPOCTPAHCTBEHHOM
W3MEHYUBOCTH?

B uem cyTh Tpena-ananuza’?

Kax BbIsiBUTH HaJIMUME TpeHaa?

UYro Takoe TpeH]l HOBEPXHOCTH U OCTaTKU TpeHaa?

Kak npumensieTcst TpeHa-aHaIn3 B MOJICIHUPOBAHUH 30HATbHOCTU T'€0JIOTMUECKUX O0BEKTOB?
Kax npoBeputh runotesy o ciydailHOM (WJIM 3aKOHOMEPHOM) pa3MElIeHUH MECTOPOXKICHUN Ha
miomanu?

Uro Takoe ciydaitHas GyHKms?

Kakue xapakTepucTuku ciry4aiftHoON (yHKIIMH BBl 3HaETE?

Kakas ciyuaiinas GyHKIUS Ha3bIBaeTCs CTAI[MOHAPHOW U PrOJUYHOMN?

Uro Takoe ko3 HULIMEHT aBTOKOPPEIAIUN?

Kak MOXHO BBISIBUTH NMEPUOJUYECKYIO COCTABIISIONIYI0O B MPOCTPAHCTBEHHON W3MEHUYMBOCTHU
CBOMCTB Ire0JIOTHYECKUX 00BEKTOB?

Uro Takoe crieKkTpaibHas IIIOTHOCTh JUCIIEPCUU U CIIEKTP aMIUIATY?

Kak npuMeHstoTCcs MOIeH THUIIA CITYYaifHbIX (PYHKIUN B T€ONIOTHH?

[IpoGnembl 1 IepCHEeKTUBBI UCITOJIB30BAHUS MaTEMaTHUECKUX MOJIENIEN B F€0JI0THH.

MeTtoabsl MHOTOMEPHOTO MOJIETMPOBAHUS TEOXUMUYECKHUX MOJIEH.

JInst mpakTUYecKuX 3a7a4d co3qaaH (OH reosIoro-reOXuMHIecKo nHPOpMaIUU 10 TecaTKaM

pyasbIx noneit u mecropoxkaenuit Poccun u CHI' o6um o6semom 6osee 200 000 HabmroqeHU.
ITo yka3aHMIO NpenoaaBaTelis CTYACHT pellaeT NPaKTHUECKYIO 3aa4y, UCIONb3Ys 3TOT (POH.

IIpumepul 3a0au 05 OYeHKU NPAKMUYECKUX YMEHUL CIYOEeHMO8:

1) Paoosas 3adaua. BblaenuTh accolualnuyd XWMUYECKUX OJJIEMEHTOB Ha IUIOUIAId

Psi6unoBOTO pynHOro moist R-meromoM (akTopHOTO aHanu3a. AHAJIN3 HEOOXOAWMO BBIIIOJIHUTH C
UCIIOJIb30BaHUEM TMporpaMMHoro komiwiekca Exel co Bcrpoennsim wmomymem  Claster-Win
npeABapUTEILHO UMIIOpTHPOBaB Qaiin Rjabin.xls ¢ pesynpraramm reoxummyeckoro onpoOOBaHHS
13 0a3bl TaHHBIX.

HpCI[HOJ]aTaCTCSI 3aluTa MPakKTUICCKUX pa60T.
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Hacrommas mnporpamma, He uoze(r OuITL BocHpoMIBeleNa NH B Kakoii dopme OHed
UPCIBAPHTEILHONO NHCHMCHHONO paspemienns Kageapni-pazpadorausa nporpamMmsl.



