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1. ey v 32524 AUCHUTIINHBI:

Ilenp: MOAroTOBKA CHELMATUCTOB JUISl PELICHHMs] IEOJIOTMYECKMX 3ajad MpU HOMOILU
MaTEMaTHYECKUX METOIOB.

3ajaun:  aHaINW3 TeOJOTMYECKOM HH(OpManuK, NpoBEepKa CTATUCTHUYECKUX THUIIOTES3,
MHTEpIpEeTays Pe3yIbTaToB U (OPMYINPOBKA BBIBOOB.

B pe3ynbraTe n3ydyeHus AUCLUILIMHBI CTYIEHT JOJDKEH:

1. [Tocne u3ydeHus JaHHOM AUCHUIUTMHBI CTYACHTHI IPUOOPETAIOT 3HAHUS, YMEHUS U OTIBIT,
COOTBETCTBYIOIIHME Pe3yIbTaTaM OCHOBHOM 0Opa3oBaTenbHOM nmporpammsl I'eosiornyeckas cheMka,
IIOMCKH U pa3BeJIKa MECTOPOKICHUI MOJIE3HBIX UCKOMAEMBbIX

2. llpumeHATh MaTeMaTHUYECKUE, E€CTECTBEHHO-HAYUYHBIE, COLMAIbHO-?KOHOMHYECKHE U
WH)KEHEPHBIEC 3HaHUS B MPO(ECCHOHATBHON AEATEIbHOCTH

3. OTBETCTBEHHO HCHOJb30BATh B MPAKTUUYECKOM J1EATEIbHOCTH MHHOBAILIMOHHBIE METO/BI,
CpeACTBa, TEXHOJOTHH, cienys HMpuHIHNaM 3(()EKTUBHOCTH U 0€30MaCHOCTH TEXHOJIOTMYECKHX
IIPOLIECCOB B INI00ATbHOM, SKOHOMUYECKOM, IKOJIOTMUECKOM, ¥ COLIMAIbHOM KOHTEKCTE

4. IlMeTh KPUTHYECKYIO OCBEIOMJICHHOCTh O IMEPEOBBIX 3HAHUAX B HPOQECCHOHATBHOMN
cpepe. Mcmnonb3oBaTh TBOpYECKMH MOAXON JUli pa3pabOTKM HOBBIX OPUTMHAIBHBIX HJIEH U
METOJI0B MPOEKTUPOBAHUS JJIs1 PEILICHUS NH)XEHEPHBIX 33/1a4. 3HAHUE COBPEMEHHBIX MPOOIIEM.

5. IlnanupoBaTh, NOPOBOJUTH, AHAIM3UPOBATH, 00padaTHIBaTh HSKCIEPUMEHTAIbHbIE
HCCIIEIOBaHMs C MHTEpIIpETaluell MOJyYEHHBIX PE3yJIbTaTOB Ha OCHOBE COBPEMEHHBIX METOJI0B
MOJICJIMPOBAHUS U KOMITBIOTEPHBIX TEXHOJIOIUH

6. DOddexTuBHO paboTaTh HMHIUBUAYATBHO, B KadecTBE WICHA KOMaHABI IO
MEXIUCUUIUIMHAPHON  TeMaTuKe, a TaKKe PpPYKOBOAUTh  KOMaHIOH JUIL  pelIeHus
npoeCCHOHATBHBIX 33/1ad B COOTBETCTBUM C TPEOOBAHUSMH KOPIMOPATHBHOM KYJIBTYPHI
HPEINPUATHS U TOJIEPAaHTHOCTU

2. Mecto aucuuniannsl B cTpykrype OINOII:

JucuumirHa OTHOCUTCS K 0a30BOM 4YacTH, ONMUpaeTcss Ha MaTeMaTHKy, HH(OpPMAaTHKY,
MaTEMaTUYECKyl0 CTAaTUCTHKY, TEOPHUIO BEpPOATHOCTEW M MpeJHa3Hau€Ha [UIsl CTYICHTOB,
oOyvaromuxcs 1o cneunanbHoctd «llpuknagnas reomorus». /[l  ycnemHoro OCBOEHUS
JUCHUIUIMHBL CTYJEHTBl JIOJDKHBI BIaJ€Th 3HAHUAMU B o0beme, mpexycMorpeHHoMm B OITOIT
«[Tpuknagnas reoiorus», N0 MaTeMaTHUKe, XUMUH, OOIIEil T€0IOTUN, OCHOBAM YUEHHSI O MOJIE3HBIX
HCKONAEMbIX, HMETh IMPEACTAaBICHHE O METOJUKE IIOUCKOB MECTOPOKICHUI IOJIE3HBIX
HCKOTIaEMBIX.

[TosryueHnHble 3HaHUs OyJIyT MCHOJB30BAaThCSA JJIsl HAy4YHO-HCCIEAOBATEIbCKOM paboThl U
BBIITYCKHON KBaTM(PUKALIMOHHOM paboThl. Tpy10EMKOCTh — 2 3€T.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS IMCHUIIHHBI:

B nporecce ocBoeHUs AUCIUIUIMHBI CTYIE€HTOB IPUOOPETYT CIETYIONNE KOMIETEHIIUH:

CIMIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHHIO, aHau3y, cuaTe3y (OK-1);

FOTOBHOCTBIO K  CAaMOpPa3BUTHIO, CaMOpPEaJIN3allid, HCIOJb30BAaHUI0  TBOPYECKOIO
noreniuana (OK-3);

INPUMEHEHHEM OCHOBHBIX METOJIOB, CIIOCOOOB M CPEIACTB MOJYyYEHHUS, XpPaHEHUs U
00paboTKu HHPOpMaAIH, HAJTMYUEM HAaBBIKOB pabOThl ¢ KOMIIBIOTEPOM KaK CPEACTBOM YIPaBICHUS
unpopmanueii (OI1K-8);

B pesynbprare nzydeHuss AMCUUIIINHBI CTYAEHT JOJIKEH:

3HATH YMeThb Biagers MeTogaMu
N MaremaTnyeckuMu
MaremaTnuecKkuid aHaJIn3, OpueHTupoBaThCs B
. N N METOJIaMH PELICHUS
OCHOBBI TEOPUU BEPOSATHOCTEN U | CIIPABOYHOM MAaTEMATHUYECKOM
. re0JIOTUYECKUX 3a]1ad,
MaTeMaTUYECKON CTaTUCTUKHU. JIATEparype .
CO3JIaHUS MAT. MOJIEIIEH
MeTo1b1 TPOTrHO3UPOBAHUS Mertobl HaBbeikamu npuMeHeHus
Y TIOUCKOB IOJIE3HBIX IIPOTHO3UPOBAHUS U ITOMCKOB IMOMCKOBBIX METO0B IIPU
MCKOTIa€MBbIX TMOJIE3HBIX UCKOMAEMbIX TOJIEBBIX UCCIIETOBAHUSIX

HCpCI[OBBIC TCXHOJIOTNH HpI/IMCH}ITB NEpCAOBLIC Hcnonbp3oBaHus




MTOMCKOB M Pa3BEJIKU TBEPABIX JOCTHKEHUS TpU MepeIOBbIX HAyYHO-
TMOJIE3HBIX UCKOMAEMbIX MJIaHUPOBAHUU TEXHUYECKUX JOCTUXKEHUU MTPU
reoJoropa3BeIouHbIX padoT BBIMIOJTHEHUH
Ha M0JIE3HbIE HCKONIAEMbIE re0JI0ropa3BeI0uHbIX padoT
Komnberorepnoe MonaenupoBaHust
MopenupoBarhk CTPYKTypy
MO/ICJIMPOBAHUE CTPYKTYPBI aHOMAJIbHBIX
. F€OXUMHUYECKOTO MO .
FEOXUMHUYECKHX MOoJIei reOXMMHYECKHX MOJIei
PaGoTaTh B kOMaH € 110
KommiekcupoBanue MIPOEKTUPOBAHUIO U VYyacTus B KOMIUIEKCHOM
MMOMCKOBBIX METOJIOB pean3aly KOMILIEKCa IIOMCKOBOM IIPOEKTE
MTOMCKOBBIX METO/IOB

4. O0beM TUCHUILVIMHBI U BH/bI Y4eOHOM padoThI

Bup yueOHoii padoThl Bcero Cemectpsl
4yacos / 9
3a4YeTHBIX

e TMHHUIL
AyauTopHble 3aHATHUS (BCEro) 38 38
B ToMm uncne: - - - - -
[Tpaktuyeckue 3ansatus (I13) 36 36
KCP 2 2
CamocrosiTesibHas padora (Bcero) 70 70
B ToMm uuce: - - - - -
Ilpyeue 6uovl camocmosamenvbHol pabomwl 70 70
By npome:XyTo4HOM aTTecTalnuu 3a4eT 3a4eT
KonraktHasi pabora (Bcero) 45 45
OO01mmas TpyI0eMKOCTh 4achl 108 108

3QUETHBIC CAUHUIIBI | 3 3

5. Conepkanue TUCHUILINHBI
5.1. Conep:xanue pa3iesioB H TeM AUCHMILIMHBI. Bee pa3eibl 1 TeMbl HyMepyIOTCH.
Brenenne
Ponb ¥ 3HaueHWe MaTeMaTUYECKUX METOJOB B  MOBBILEHUH  3(P(HEKTUBHOCTH
reoJIoropa3Be/louHbIX  pador. lMcmonb3oBaHMe MaTeMaTHYeCKHMX METOAOB il  00paboTKU
reojorudyeckux AaHHbIX B 19 - 20 B.B. COoBpeMEHHOE COCTOSIHME U MPOOJIEMbl MaTeMaTHYeCKOM
r€0JIOTHH.
5.1.1 IlonsiTHE O reo0JIOro-MaTeMATH4YeCKOM MOJAEJMPOBAHMHU CBOMCTB Ie0JIOrHYeCKHX
00bEKTOB
HeoOxoauMocTh HCMONB30BaHUST MOJENENd INMPH H3YUYEHUU TeO0JOTHYEeCKHX OOBEKTOB U
aByieHud. [IpuHIMOBI ¥ METOJBl T€0JOr0-MaTeMaTHYECKOro MojenupoBaHus. ['eonoruueckue
COBOKYITHOCTU: H3y4aemas, omnpooOyemasi, BbIOOpouHas. TpeOoBaHMs, TMpeaAbABIIEMblE K
BbIOOPOYHON COBOKYITHOCTH
5.1.2 OcHOBBI TEOPHUH BEPOATHOCTH
[loHatHe O JOCTOBEPHOM, HEBO3MOKHOM W CIIy4ailHOM COOBITHSIX. YacToTa, 4acToCTb,
BEPOATHOCTH TMOSIBICHUS COOBITHS. 3aKOH pacHpeeNeHus CIy4ailHONW BEIMYUHBI U CIIOCOOBI €ro




3amanus. MaTerpanbHas u nuddepeHmanbias GyHKIIMU paCIpeeICHUs CITyYaiHONW BETHYUHBL
['paduaeckoe n3obOpakeHHUE BEPOSATHOCTH COOBITHS TMOMAaHUs CITy4ailHOW BEIMYWHBI B 3aJaHHBIN
UMHTEpBal ee¢ 3HadeHuW. [lapamerpsl pacmpenesieHHsl CIly4yalHOM BEJIMYMHBL: MAaTEMaTHU4ECKOe
OXUJaHWe, MOJa, MeIuaHa, AMCIEPCHs, CTaHaapT, kodh@uuueHt Bapuanuu, KOIPQPHUIHMEHTHI
aCUMMETPHUU U JKCliecca.

Bo3smoxnble  (QopMBI  KpPUBBIX ~pachlpeiiesieHusi ciydyailHoW BenuuuHbl. Hekotopbie
TEOPETHUYECKUE 3aKOHBl PACHpPEEICHUS: HOPMAJIbHBIA, JIOTHOPMAJIbHBIA, OMHOMHAIIbHBIN,
[lyaccona; oGmacTu WX HCIONB30OBaHHUS B Te0JIOTMYECKOW mpaktuke. [loHsTHE O CTaHmapTHOM
HOpMaJIbHOM pacnupenenenun. Kpusas ['aycca.

5.1.3 CrarucTuKa cjy4ailHbIX BeJITMYMH

5.1.3.1 Cmamucmuueckue oyeHKu HeU36eCMHBIX NAPAMEMPOE PACHPEOeIeHU

[TonsiTHe O TOYEUHBIX M HHTEPBAIBHBIX OIEHKaX mapaMeTpoB. TpeOoBaHHS K KadyecTBY
TOYEYHBIX OIIEHOK. OLIEHKM MaTEMaTHYECKOI0 0>KMJIaHus, JUCIIEPCUU, aCUMMETPUHN U 3KCIECCA 110
BBHIOOPOYHBIM JAHHBIM MPU PA3NTUYHBIX 3aKOHAX paclpeaeeHusl.

Tounocte oueHok mnapameTpoB. [locTpoeHue [OOBEpUTENBbHBIX HHTEPBAJIOB  OLEHOK
MaTEMaTHYECKOTO OXHUIAHWS [UIsl Pa3IUYHBIX JOBEPUTENIBHBIX BepOATHOCTeH. lcmonb3oBaHue
TaOIUI 2-pacTipeieIeHus sl BBIYUCICHUSI MHTEPBALHOW OLIEHKHU JMCIICPCHH.

5.1.3.2 Ilocmpoenue cmamucmuueckux peuieHuil

[lonsitue o craructuueckux rumnore3ax. OcHOBHas (HyJeBas) M KOHKYpUPYHOIIas
(ampTepHAaTHUBHASA) THUIOTE3bI. 3aa4u IPOBEPKU FMIIOTE3 KaK COMOCTaBICHHUE MPUHATON TUIIOTE3bI C
BBEIOOPOYHBIMU JAHHBIMHU.

Ommbku 1-ro u 2-To poja U BEPOSITHOCTH WX TosiBieHUA. [IOHATHS O JAOBEPUTENBHON U
KPUTHYECKON 001acTAX KpUTEpHsi, 00 YpOBHE 3HAUMMOCTH KPUTEPHUS OTHOCUTEIBHO IPOBEPSIEMOM
TUMOTE3bl U MOIIIHOCTH KPUTEPHSI OTHOCUTEIBHO KOHKYPUPYIOLIEH TUITOTE3HI.

5.1.3.3 Ilposepka HeKOMOPBIX MUNOGHIX CHIAMUCIUYECKUX 2UNOM e3

[IpoBepka rumore3 o0 (QYHKUMSIX paclpeneieHus ¢ Momolplo Kputepus [lupcona.
VYopouieHHbli  croco0 MPOBEPKH TMIIOTE3 O COOTBETCTBUM AMIIMPUYECKOTO paclpeeseHus
HOPMaJIbHOMY (JIOTHOPMAIBHOMY) 3aKOHY C MOMOIIBIO OIIEHOK aCHMMETPHUH U KCIlecca.

[IpoBepka rumore3 o paBeHCTBE ABYX JUCIIEpCUi ¢ TomMolnbio kputepus Pumiepa. [Iposepka
TUIOTE3 O PABEHCTBE HEM3BECTHOIO CPENHEro 3aJaHHOMY 3HaueHuro. IIposepka rumores o
paBeHCTBE JIBYX Hen3BecTHbIX cpenHux. Kpurepuii Ctbtonenta (Bamua).

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

5.1.3.4 Hccneoosanue paznuyuuit mexcoy 2eonozuyeckumu oo0vekmamu IIpoBepka runoresbl
00 OJIHOPOJHOCTH H3y4daeMoro oObekTa. [lompasneneHue oOImiel 3amayu Ha TPU MOJ3aJavyu: a)
BbISIBIIEHHE aHOMAaJIbHBIX 3HAaueHUuil, 0) pa3jeneHne HEOJHOPOAHBIX BHIOOPOUHBIX COBOKYITHOCTEH
Ha PsiJi OAHOPOJHBIX, B) OLIEHKA CTENCHH BIUSAHMS pa3Iuduil (pakTOpOB HA XapaKTep U3MEHUYUBOCTU
CBOWCTB 00bEKTa (JUCIIEPCUOHHBIN aHAN3).

5.1.4 KoppeasinoHHbIe 3aBUCUMOCTH MEKAY ABYMS CIy4ailHBIMM BeJIUYMHAMM

4.1.4.1 Boisaignenue popmot céazu mexicoy 08ymsa CayyaiuHblMu 6eTUYUHAMU

Bunel cBsizeit Mexy AByMs Cly4dailHBIMU BETMYMHAMU: (DYHKLIMOHAJIbHAS, CTOXACTHUYECKas,
KoppesnsiuonHasi. CrocoObl BBISBIEHUS U MCCIIEI0OBaHNUS KOPPEIALMOHHBIX cBsizel. O01aKko TOUeK,
SMIIUPUYECKHE JIMHUU perpeccru. JINHENHbIC U HEIMHENHBIE YPaBHEHUS PETPECCHH.

5.1.4.2 Bviaenenue mecnomul cea3u MexHcoy 08ymMA CAy4aiuHbIMu 6eTUYUHAMU

[Tokazarenu TECHOTHI KOPPEISIUOHHON CBSI3U: KOBapHalus, KOdOPOUIMEHT KOppEesauH,
KOPpEJSIIUOHHOE OTHOLICHHE, TMpelesbl UX Hu3MeHeHHs. HeoOXoauMOCTh HCHOJIb30BaHUS
paHrosoro ko3dduimenta koppeasuuu. OnpeneneHUe TECHOTHI CBA3M MEXIY KaueCTBEHHBIMU
nokazarensimu. KoagduiumeHT conpskeHHOCTH.

5.1.5 MHoroMepHble reoJioro-MaTreMaTu4ecKue MoJae/Iu

Heo6xoauMocTh HCIIONB30BaHUS MHOTOMEPHBIX MOJENEed MpPU HM3YYEHUH T'eOJOrMYECKHX
00BEKTOB U siBJIeHUN. Buapl u Tumbl Mozenei. [IpuHIMIIBI 1 METOIBI T€0JI0T0-MaTEMaTUIECKOTO
MozenupoBaHua. KoBapualMOHHbIE W KOPPENSLMOHHBIE MAaTpPUIlbl, HCCIEIOBAHUE CTPYKTYpPBI



KOPPEJSIIMOHHBIX MATPUIl B IENAX KIACCU(DUIMPOBAHUS T'€OJOTUYECKHX OOBEKTOB M PEIICHUS
3aja4 pacro3HaBaHusi 00pa3oB. [loctpoenue rpadoB KOPpENSIUOHHBIX CBSI3€H, KOPPEISIIMOHHBIX
npodunelt, nenaporpamm. [pynmupoBaHHWE TEONOTHYECKMX OOBEKTOB HAa OCHOBE OICHKU
KOMITAaKTHOCTH 00pa30BaHHBIX TPYIIIL.

Knacrep-ananu3. Kanonuueckass koppensinus. Pacro3naBanue 00pa3oB, JTUHEHHBIE
TUCKPUMHHAHTHBIE pyHKIMU. MHOXecTBeHHast perpeccusi. @akTOpHBIN aHaIu3.

Hcnonbs3oBanre MHOTOMEPHOT'O KOPPEJISIITUOHHOTO aHAIM3a B T€0JIOTHH.

5.1.6 IIpocTpaHCcTBeHHAsI U3MEHYMBOCTH CBOMCTB Ie0JIOTHYeCKUX 00bEKTOB

['opHo-reomerpuueckoe MOJICIMPOBAHHUE. MopenupoBanue MPOCTPAHCTBEHHOU
M3MEHYMBOCTH C IIOMOILIBIO TOMNOIMOBEPXHOCTEM. 3aKOHOMEpHAas M CiydailHas COCTaBJISAIOIINE
n3menunBoctr. CriaxkuBanue HabmoaeHuit meronom I1.JI. Kannucrosa.

Tpenn-ananu3. MeToapl TPOBEPKM TUIOTE3 O HAIWYUU TpeHAa. ANIPOKCUMAaLUs
MOBEPXHOCTEN TPEHAa MOJIMHOMAMH PA3IMYHbBIX MOPSIKOB. AHAIU3 OCTAaTKOB TpeHAa. [I[puMenenue
TpeHA-aHain3a B reosiorud. [locTpoeHne TNOBEpPXHOCTEH TpEeHJA C  HCIOJIb30BAHUEM
KOMITBIOTEPHBIX ITPOTPaMM.

MopenupoBaHnue TUCKpETHBIX NoJiel. [IpoBepka runores o cayyailHOM pacioIOKEHUU TOUYEK
Ha IUIOCKOCTH. BpieneHue o07acTeid OTHOCHTEIBHOTO CTYIICHUS WM Pa3psHKCHHST TOYEK.
Hcnonbs3oBaHnne Mopened AUCKPETHBIX MOJEH [Js BBISBICHUS 3aKOHOMEPHOCTEW pa3MelleHUs
MECTOPOXKICHUHN TOJIE3HBIX NCKOIAEMBbIX.

5.1.7 Moaesau Tuna cy4aiHbIX (pyHKIUI

CrnydaiiHple TPOIECCHI M CIIy4alHBbIE TIOCJIENOBATEIBLHOCTH B reosioruu. lloHsTHE O
ClydailHOM (QYHKIMM U €€ XapakTepUCTUKAaX: MaTeMAaTHUYeCKOM OXHIaHWUHU, JUCIIEPCHH,
aBTOKOppENSAMOHHONH  (yHKIMK. CTalMOHApHBIE W JProJUYECKUE CIIydalHble (YHKIUH.
Koaddutment aBTokoppensiiuu u 00JacTi ero UCIOIb30BaHUS B T€OJIOTHH.

[TonmrapMonndeckue ciaydaiiaple GyHKIUU. CrieKTpalibHas TUIOTHOCTh AUCIIEPCUU U CIICKTP
aMIUIUTYl. BbIsSBIeHHE MEePUOINYECKON COCTABIAIONIEH N3MEHYMBOCTU IE€OJOTHYECKHX OOBEKTOB.
OO6nacTi mpuUMEHEHUS CITy4alHBIX (YHKIIMH U TAPMOHHYECKOTO aHAIN3a B TCOJIOTHH.

B mpouecce ocBOeHHsSI TEOPETUYECKUX BOINPOCOB AMCIHUIUIMHBI CTYACHTBI CAMOCTOSITEIBHO
MpopadaTHIBAIOT JIUTEPATypHbIE UCTOUYHUKHU, B COOTBETCTBHH C TMPEIIOKEHHBIM HUKE CIHUCKOM.
[Ipy u3yuyeHUU KOHKPETHBIX pa3/eloB HEOOXOAMMO OOpaTHTh BHHUMAaHHME Ha CIEAYIOLIUE
MPUHIIUTTAATEHBIE MOMEHTHI.

IlonsiTHEe 0 TrEOJI0ro-MaTEMATHYECKOM MOJCJMPOBAHMU CBOMCTB Te0JJOrHYeCKHX
00bEeKTOB.

[Ipy u3ydyeHuu 5TOTO paszaena HeoOXOAMMO YCBOHWTH, YTO MOJETUPOBAHUIO B T'€OJOTUU
MOABEPralOTCs HE camMu OOBEKTHl, a HabtoJaeMas HM3MEHYHMBOCTh UX CBOMCTB. I[loCKONBKY
XapakTep AToi HabmoJaeMOl U3MEHYMBOCTH 3aBUCUT HE TOJBKO OT MPUPOJBI O0OBEKTA, HO U OT
JETATHHOCTH TIPOBEACHHBIX TE€OJOTHYECKUX PaldOT, HATO YETKO MPENCTaBIATH cede, HACKOJBKO
JIOCTOBEPHBI JaHHbIE, HA KOTOPbIE MBI ONMPAEMCS MPH PA3IUYHBIX T€0JOTHYECKUX MOCTPOEHUIX. B
9TOM CBSA3UM HEOOXOAMMO YCBOUTH TOHSTHE O TEOJOTHYECKON COBOKymHOCTH. CremyeT Bcerna
MIOMHUTh, 4YTO O BCEH M3Y4aeMOW T€OJOTMYECKOW COBOKYMHOCTH MbI CYAUM IO JaHHBIM
OTpaHUYEHHOW BHIOOPOYHON cOBOKymHOcTH. [loaTOMYy Bcerja Hago OTHaBaTh cedE OTUET B TOM,
HACKOJIBKO BBIOOPKA MPEICTaBUTENbHA 110 OTHOIICHUIO K U3y4aeMOil COBOKYMTHOCTH. BO3MOKHOCTh
pacmpocTpaHeHHUs BBIBOJIOB, IMOJYYEHHBIX IO BBIOOPOYHBIM JaHHBIM, Ha BCIO TE€OJOTHYECKYIO
COBOKYITHOCTH ~O0ECTIeYMBAETCS MPUMEHEHHEM MaTeMaTHYeCKONW CTaTHUCTUKH - HAyKH O
3aKOHOMEPHOCTSX, KOTOPHIM TOIYMHEHBI MAcCCOBBIC CIy4ailHbIE sBJIICHUs. TeopeThudeckoi 6a3oif
CTaTUCTHUKHU SIBJISIETCS] TEOPHUSL BEPOSITHOCTEH.

OCHOBBI TEOPHHU BEPOSITHOCTH

3nmech cienyer oOpaTUTh BHUMaHUE Ha TO, YTO MEPEX0] OT HOPMAIbHOTO PACIpPEEICHUs K
CTaHJAAPTHOMY HOpPMaJbHOMY 3aKJIOYaeTcs B TIEPEHOCE IIEHTpa pacmlpeeieHusi B Hadajlo
KOOPJMHAT C BBIPQXKEHUEM CIIY4ailHOM BEJIMUMHBI B AOJISAX €€ CTaH1apTa:
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HeoOxomuMocTh Takoro mpeoOpa3oBaHUsi 3aKIIOYaeTCsl B TOM, UTO BBIYHCICHUE
BEPOSITHOCTEH  HETMOCPEACTBEHHO 10 QopMysie (QYHKIIMM HOPMAJIBHOTO  pacIpeaesieHUs
MPEJICTABISIET COOOW OYECHb TPYJOEMKYIO OIEpaIfio, a COCTAaBUTh TAOJUIIBI Ui BCEX 3HAYCHHM -
o< X < + 00 HE MPEJICTABIACTCS BO3MOXKHBIM. Takue TaOJIWIIBI COCTABJICHBI JJIT HOPMHUPOBAHHOM
BennunHbl t. HeoOXoaumo HayuuThes mosib3oBaThbes TaOmumamu F(t), D(t), f(t) u maBaTth
TCOMETPUYECKYI0O HMHTEPIPETAIMIO TMOTYyYaeMbIM M3 TaOJIMI BEpOSATHOCTAM. i ompeneneHus
BEPOATHOCTH NOMNAJAHUs CIIy4allHOM BEJIIMYMHBI B 33JJaHHOM MHTEPBAJI 3HAYEHUN CIEAYET TAKKE
HAYYHTHCS TI0JIH30BATHCSA MOAYIIEM «BeposTHOCTHBIN KaIbKYIATOp» porpaMMel Statistica.

HeoOxomuMo ~ OCBOMTH  HEKOTOPBIE  MPHUEMBI,  IO3BOJSIONINE  MPEOOPa3OBHIBATH
ACUMMETPUYHBIE  AMIMPHUYECKUE  pacOpeiesieHus B  paclpelieieHHe, COOTBETCTBYIOIIEE
HOPMaJIbHOMY 3aKOHY.

CraTucTuKa CJIy4ailHbIX BEJIMYMH

CraTtucTtuyeckne OlleHKH HEH3BECTHBIX IAPaMeTPOB

Heo6xoqumMo 4eTko ysCHUTH cebe, 4TO BHIOOPOYHBIC OIICHKH MATEeMAaTHYECKOTO OXKHIAHHS,
JTUCTIEPCUU, AaCHUMMETPHH, OJKCIecca TMPEICTaBISAIOT M3 ce0s  CiIydailHble  BEJIIMYUHBI,
XapaKTepU3yIolIuecs OMpPENeICHHBIMI HHTEpBAaIaMU pa30dpoca 3HAYECHHM, BHYTPU KOTOPBIX
HaxoaiTcs (C 3aJaHHON BEPOSITHOCTHIO) MCTHUHHBIE 3HAYEHHUS JTHX IMapaMeTpoB. UeM MeHbIIe
YUCJIO HAOJIOICHU W BBIIIE JIOBEPUTEIIbHAS BEPOSTHOCTH, TEM OOJBIIE MHTEpPBAlI pazdpoca, T.e.
TEM HUXKE TOYHOCTbh OLIEHKHU MTapaMETPOB.

CnenyeT NOMHHTH, YTO BBIOOpPOYHAS ITUCIEPCHUs, SIBISIOMIAACA CIIy4aillHONH BEIWYHHOM,
3HAYEHUS KOTOPOW MPEICTaBISIIOT COOOW CyMMBbl KBaJpaTOB TakKK€ CIIy4alHbIX BEJIUYMH,
MOAYUHSETCS CIenn()PUIECKOMY 3aKOHY pacipeeIeHHs] —

XZ - pacripeenienuto. [l HaX0K/IeHUS TOBEPUTEIBLHOTO MHTEPBAJa OLICHKU JUCTIEPCUH

CIIG/LYeT HAYYUTCS 10Jb30BATHCS TAOIMLAMH 2 - pacrpeeseHus. JIJis BBIYUCICHHS BHIOOPOUHBIX
OLICHOK HEU3BECTHBIX MTapaMETPOB PaCIIPE/ICIICHHUS CIeIyeT UCIIOIb30BaTh MOAYIb BasicStatistics
nporpammsl Statistica.

IMocTpoeHue cTATHCTHYECKUX PeleHuit

IIpu BbIOOpE YpOBHSA 3HAYMMOCTHM KpUTEpUs BCErJa HaJ0 MMETh B BHJY, 4YTO yMEHbIlas
YpOBEHb 3HAUMMOCTHU (TO €CTh, YMEHbIIasl BEPOSATHOCTb OMIMOKH 1-ro pojs), Mbl YBEIMYHMBAEM
BEPOSTHOCTh OWIMOKM 2-Tr0 poja. IloaTOMy KpHUTHYECKYI0 TOYKY ClEQyeT BbIOMpaTh TaKUM
00pa3oM, YTOOBI BEPOSTHOCTH OMIUOOK 1-T0 U 2-TO pojia OBLIN COTTOCTABUMBI.

IIpoBepka HEKOTOPBIX THIOBBIX CTATHCTHYECKHX FHIIOTE3

Crnenmyer wMmeTp B BHIY, 4YTO napamerpuueckue kpurepun CrbiomeHta u  @Dumepa
UCMOJB3YIOTCS TOJIBKO TPU COOTBETCTBHM pPACHpEeNIeHHs] HOPMalbHOMY (JIOTHOPMAJIbHOMY)
3akoHy. Ecimm Takoe COOTBETCTBHE HE YCTaHABIMBACTCS, CJIEIYEeT  BOCIOIB30BATHCS
HerapaMeTpHYecKuMu (paHToBbIMH) KpuTepusiMu (ManHa-YutHu, Buikokcona, Ban-nep-Bapaena,
Cumxena-Torokn).

ITpoBepka runoTe3sl 0 HOPMAJILHOM 3aKOHE paclpeaeIeHUs MOKHO OCYIIIECTBISITh HA OCHOBE

|6 24
OIICHOK aCUMMCTPHUHU U IKCHECCA: CCIIN OTHOIICHUA A/ N u E/ N 110 a0COIIOTHOMN BEIIMYHHE

HE MPEBBILAIOT 3, TO pacmpeseseHle He MPOTHUBOPEYUT HOpPMajJbHOMY 3akoHY. B Gosee obmem
BUJE VIS MPOBEPKU THIOTE3bl O COOTBETCTBHM AIMIHMPUYECKOTO pacIpeseleHHs] KaKoMy-JIn0o
3aKOHY CJeAyeT UCIONIb30BaTh Kpurepuil Ilupcona.

HccaenoBanue pa3imyuii Mex1y reoJJOri4eCKUMHU 00beKTAMHU

B sTOM paszaene oueHb BaXKHO YCBOMTbH, YTO IMOJHYIO JUCHEPCUIO (M3MEHUYMBOCTD) MPU3HAKA
MOKHO pa3jOoXUTh Ha COCTaBHbIE YacTH, OOYCIIOBJICHHBbIE BIIMSHHUEM pa3IUYHBIX (HAaKTOPOB.
JIMCTIepCHOHHBIM aHalIM3 MO3BOJISET OLIEHUTh CTEMEeHb BIMSIHUS KaXI0ro U3 (akTOpoB Ha OOIIYIO
M3MEHYMBOCTh IPU3HAKA U, CIIEJOBATENBHO, IPOTHO3UPOBATH 3TY U3MEHUYUBOCTh B 3ABUCUMOCTH OT
MOBEJICHUSI BHEIIHUX (DaKTOPOB.

KoppensinuonHbie 3aBUCMMOCTH MEXKAY CJIYy4YailHBIMU BeJIUYHHAMM.

BoisiBieHue ¢GopMbl CBSI3M  MeXKIy ABYMSI CJAydailHbIMH BeaumyuHamum HeoOxoanmo



UMETh B BHJY, YTO CBSI3b MEXIy ABYMsI BEIMYMHAMU MOXKET OBITH JMHEWHOW W HETWHEHHOM.
ITockonbKy ypaBHEHHMs HpPSAMOI JIMHUM HauboJjiee MPOCThI, BCErja CIENyeT BBIABIATH NPUYUHBI
HEJIMHEHHOCTH KOPPEJSALMOHHON CBSI3U M CTapaTbCs MpHUBECTH (OpMY CBA3M K JIMHEHHOU. Jlms
3TOr0 MOKHO MCII0JIb30BaTh Pa3jIMUHbIE CIIOCOOBI Pe0Opa30BaHUs NCXOAHBIX JaHHBIX, HAIIpUMeEp,
norapupMUpoOBaHKE, pa30MBKY HEOIHOPOAHOM BEIOOPKH HA PsiJl OAHOPOIHBIX U T.JI.

BobisiB/IeHHE TECHOTBI CBA3H MEXKAY ABYMHA CJIAYYAHHBIMHU BeJMYUHAMHU

TecHOTa JMHEHHOM KOPPEJSIMUOHHOM CBSI3M MEXAY JByMs BeIMYMHAMHU, B Cllydae
COOTBETCTBUSI HMX PpACHpPEIEICHHs HOPMaJIbHOMY 3aKOHY, OLEHHUBAeTCs €  IIOMOIIBIO
napameTpuueckoro koasgouimenta koppemsuuu Ilupcona. Ecnm 3akoH pacmpeneneHus He
COOTBETCTBYET HOPMAJIbHOMY, CJEIyeT HUCIOJIb30BaTh HElapaMeTpuuecKue (HEUyBCTBUTEIbHbIE K
BUJY pacipe/eneHusl) MoKa3aTe, HanpuMep, pPaHTOBbIi KoadumenT koppensiuuu Crnimpmena. B
TOM cily4yae, KOIJla CBs3b HEJIMHEHHas, OHA MOXKET CYIIECTBOBATh U IIPU pPaBEHCTBE KO3 (uIeHTa
KOppEJsIMY HYI0. B 3TOM citydae [uisd Cy)KJIeHUsI O TECHOTE CBSI3U UCIOJb3YETCSI KOPPEISLIMOHHOE
OTHOILICHME - II0Ka3aTelb, OLICHWBAIOUIMM [OJI0 3aKOHOMEPHOCTEH COCTaBIJIAIOLIEH B oOIein
JUCIIEPCUU MPU3HAKA.

CBs13b MEXKIy HECKOJIBKUMU CIIy4alHBIMU BEJIMYMHAMU OTPAXAECTCsS B BUJE KOPPEISILIMOHHOM
MaTpulibl. Ha aHanusze CTpyKTypbl KOPPEISLUOHHBIX MATPHUI] OCHOBaHbI METOJbl MHOIOMEPHOTO
MOJICJIMPOBAaHUsl M paclo3HaBaHus o00pa3oB. TecHOTa KOPPEISLMOHHOM CBSI3U  MEXAY
KayeCTBEHHBIMHU NapaMeTpamHu (LBET, (opMa, MPOMBIIUICHHBINA THIT MECTOPOXKACHUS U T.JI.) MOXKET
OBbITh YCTAHOBJICHA C MOMOLIbIO KO3((HUIIMEHTA CONPSKEHHOCTH.

MHoromepHoe MoJeJMPOBAHNE

Heo6xoauMo MOMHMTB, 4YTO OCHOBHOM HJeeil Bcex METOJIOB TPyNIHMPOBaHUSI U
KIacCU(UIUPOBAHUS SBISICTCA PAa3/IClCHUE KOPPEISAIMOHHONW MAaTpHIbl Ha TPYIIBl TaKUM
00pa3oM, YyTOObI BHYTPHU IPYII CBSA3b ObLIa MaKCUMAJIbHOW, a MEX]y I'pyNIaMu - MUHUMAaJIbHOM.
MeToapl TpyIIHpOBaHUS MOYKHO Pa30UTh Ha JIBa Kilacca: a)METO Ikl KJIACTEPU3AIIH TEPEMEHHBIX U
O)MeToab! Kinactepusanuu HaOmogeHuid. OHM UCIONIB3YIOTCS KaK B LEISIX KiIacCU(UIMPOBAHUS,
TaK U JUCKPUMHHALINU.

KnaccudunupoBanue cBOIUTCS K OOBEIMHEHUIO B TPYIIbl (KIAcChl) KOPPEIUPYIOLIUXCS
MeX1y co00M epeMeHHbIX WM HabmoaeHuil. MeToibl TMCKpUMUHAIMH (paclio3HaBaHUs 00pa3oB)
OCHOBAHbl Ha TOM, YTO H3Yy4aeMbI I'€OJOTMYECKH OOBEKT OTHOCHUTCS K OAHON M3 ITAJOHHBIX
(oOyuarommx) coBokymHocTed. [Ipu permeHuM Ha3BaHHBIX 3a/lay KaXKIbIH W3 paccMaTpUBAEMBIX
METOAOB 00J1a/laeT OINpe/leIeHHbIMU JJOCTOMHCTBAMU M HejocTaTkamu. HeoOXoanMo HaydHuThCs
MPaBWJIbHO BBIOMpPATh METOJ (KOMIUIEKC METOJAOB) JUISl PEIIEHUs KOHKPETHON Ie0JOorn4ecKon
3ajaud. Bceernma ciepyeT NMOMHHUTB, 4YTO BCE  PAaccMaTpUBacMble METOABI aHAIM3a CTPYKTYpbI
KOPPESIMOHHBIX MaTPHULL BBISBIISIIOT TOJIBKO JIMHEHHBIE B3aUMOCBSI3H.

MopennpoBaHue NPOCTPAHCTBEHHOM H3MEHYMBOCTH CBOMCTB re0J10rH4ecKuX 00 beKTOB.

TI'opuo-zeomempuueckoe mooenupoganue u mpeno-ananius

Heo6xoauMo uMMeTh AOCTaTOYHO YETKOE MPEJCTAaBICHHE O JIOCTOMHCTBAX W HEJOCTaTKax
mozeneit I[1.K.Cobonesckoro u I1.JI.Kamnmucroa. CienyeT MOMHHUTb, YTO TPEH]I-aHAINU3 [103BOJISIET
n300pakaTh B BUJIE MTOBEPXHOCTEH 3aKOHOMEPHYIO YaCTh U3MEHUMBOCTH Pa3JIMYHBIX MOPSAKOB. B
npezese, OYeBUAHO, BOSMOXKEH MOI00p anMpOKCUMUPYIOIIEH MTOBEPXHOCTH OECKOHEYHO BBICOKOTO
nopsiika, koropas yuutsiBaiga Obl 100% Bceil H3MEHUMBOCTH NPU3HAKA, HO HA MPAKTUKE OOBIYHO
orpaHu4uBarTcs 3-4 mopsakamMu. AHamu3 OCTATKOB OT TPEeHAA, TO €CTh OTKJIOHEHHWW OT
MOBEPXHOCTEH TpEeH[a, BCErja CieayeT MPOU3BOAUTH MCXO/AS M3 T€OJIOTUHYECKUX COOOpasKeHHIH.
Hepenxo stu otknonenus ("aHomanuu') MOXKHO HETOCPEACTBEHHO HCIIOIH30BaTh B MOMCKOBBIX
nemsix. Crienyer CTpeMHTbCS JaTh T'€OJOTMYECKYIO HHTEPIIPETALMIO ITOBEPXHOCTSIM TpEHA
pa3nuuHbIX nopsnakoB. Eciu 310 ymaercs caenarh, MHGOPMAaTUBHOCTh METO/A U €ro MPOTHO3HO-
IIOMCKOBOE 3HAYEHHUE PE3KO BO3PACTAIOT.

Mooenuposanue ouckpemmnvix no.eil

JlanHyto mpoOiieMy MOXKHO NOJpa3JeNiaATh Ha JBE 3aJadd: a) HpOBEpKa THIIOTE3Bl O
CIIy4aifHOM pacroyio)XKeHUn oOBeKTOB (0Omiasi 3amava), 0) BBIJCICHHE 00JIACTEH OTHOCHUTEIBHOTO
CTYLIEHHs] MM pa3pekeHuss OOBEKTOB (JIOKanbHas 3ajnava). Jlng pemeHuss 3Tux 3agad



HCIOJIb3YIOTCSl CIIELMAJIbHbIE MAJE€TKU B BHJE KOHIIEHTPUYECKMX KPYroB WM KBaaparoB. [lo
COOTHOIIICHUIO KOJIMYECTBA OOBEKTOB B OOJBINECH U MEHBIIICH (GUTypax CyAsIT O HATUYHH obOjacTei
OTHOCUTEIIFHOTO CTYIICHUS WJIM pa3psOKEHHs TOYEK, WCHOJIb3ysd OWHOMHUAIBHBIA 3aKOH
pacnpeneseHus 1 3aJaHHON JOBEPUTEIBHON BEPOSTHOCTH.

Mogaesu THIIA CAYYAHHBIX (PYHKIHH

Cnenyer umerb B BHUAY, YTO Jit00as cepusl TEOJIOTMYECKUX HAOMIOJEHUH MOXET
paccMaTpuBaTBhCS Kak OJHA M3 peanu3anuii ciydaiiHol ¢yHkumu. Ecnm sta QyHKuus obnamgaer
CBOMCTBaMM CTAl[MIOHAPHOCTU U 3PTrOJAWYHOCTH, €€ MapaMeTpbl MOI'YT ObITh BBIYMCIEHBI BCErO IO
oqHON peanu3anuu. OAHON M3 BaXXHBIX M CHEIU(PUUECKUX XaPAKTEPUCTUK CIy4alHOH (QyHKIIUH
ABIsieTCd (DYHKUUS aBTOKOPPEJIALMH, 3HAUEHHs KOTOPOM 3aBUCAT OT PACCTOSHUS MEXIY
CeUeHHsIMU ciay4yaiiHoi ¢yHkuuu. Ilo Buay (yHKIME aBTOKOPPENSAIMH MBI MOXEM CYAUTH O
HaJIMYUU KaK TPEHJA, TaK U IEPUOJMYECKOM IPOCTPAHCTBEHHOM W3MEHYMBOCTH. B mociennem
cilyyae Il ONHMCAHUS CBOMCTB OOBEKTa CIEAyeT HCIOJIb30BaTh MOJIENb IOJIUTApPMOHUYECKOM
CIy4aiHOU (yHKIINH.

Jlyis BBIYMCIICHUS 3HAYCHHWH IMapaMeTpoB OOBEKTa B JIFOOOW TOYKE MPOCTPAHCTBA CO3JaH
CIELIMAJIbHBIA pa3Jesl MaTEMaTUYECKON T€0JIOTHH — T€0CTaTUCTUKA. KITFoueBbIM 1Sl T€0CTaTUCTUKU
SABJSIETCS.  IIOHATHUE  PETHMOHAJIM3MPOBAHHOM  IIEPEMEHHOM, KOTOpas  HMMEET  CBOMWCTBA,
IIPOMEXYTOUYHBIE MEKIY CBONMCTBAMHU IIOJIHOCTBIO CIIyYalHBIX BEJIMYMH U  IIOJHOCTBIO
JIeTePMUHUPOBAHHBIX TEPEMEHHBIX. BbIUMCIIEHNEe 3HAYEHWH ITHX IMEPEMEHHBIX B JIIOOOH TOUKe
paccMaTpuBaeMoro poCTpaHCTBa MPOU3BOANUTCS C UCIIOIb30BAHUEM IIPOLIEYypPbl KPUTHHTA.

5.2 Pa3enbl AUCHUIIMHBI M MeKIMCHHIJIMHAPHBbIE CBSI3U € MOCIEAYIOIUMH TUCHUTLINHAMHA
HaumenoBanue .
Ne NoNe paznenoB u TemM JaHHOW MUCUUILTUHBI, HEOOXOIUMBIX JIJIs
n/m HOCTICAYIoTHIX W3YYEHHUS MOCIEAYIOMUX TUCIUTLINH
JICITUTUTAH
CoBpeMeHHbIE
1. | npobaembr 5.1.2 5.13. 5.14. 5.1.5
T'COJIOTUU
[Terporpadus
MarMaTHU4ecKux
pabot noxkeMOpus
Cubupu
JlaGopaTopHsble u
AHATUTUICCKUE
METO/IbI B
T'eOJIOTUU
CoBpeMeHHbIE
BU/IBI
pEernoHaNbHBIX
MCCIIEOBAHUI

5.1.1. 5.14.

5.1.1. 5.1.2. 5.1.6.

5.1.3. 5.15. 5.1.6.

5.3. Pasznennl 1 TeMbl JUCHUILIMH M BHABI 3aHATHH

| Ne ‘ HaumenoBanue pasnena /Tembl Bunbl 3aHaTHI B 4acax




wm Jleku. Hpar. Cemun Jlab. CPC | Bcero
3aH. 3aH.
[Tonstue 0 reoJoro-
1. MaTeMaTHYECKOM MOJICTUPOBAHUH 6 6 9
CBOMCTB re0JIOTHYECKIX 00BEKTOB
2. OCHOBBI TEOPUH BEPOSITHOCTEN 4 4 8
3. CrartucTrKa CIIyJailHbIX BEJTUYNH 6 10 16
Koppensuuonnsie  3aBUCHMOCTH
4, MEXIy  JOBYMS  CIyYaliHBIMHU 6 10 16
BEITMYUHAMU
5 MHuoromepHsbie reosoro- 5 10 16
MaTeMaTHYECKHE MOJIEIHN
IIpoctpancTBeHHas
6. U3MEHYUBOCTD CBOIICTB 4 15 19
r'€0JIOTMYEeCKHX 00BEKTOB
7 Moz[ennv THIIA CIIy4YalHBIX 4 15 19
byHKIUH
5.4 nepeyeHsb JeKIMOHHBIX 3aHATHI
Jlekuuu He MpeaycMOTPEHbI Y4eOHBIM IJIAHOM.
6. IlepevyeHb MPpAKTHYECKHUX 3AHATHI
No Ne paznena u HaumeHoBaHue ceMuHapoB, Tpyn | Ouenounsie | @opm
/11 TEMBI NPAaKTUYECKUX U JTA00OPATOPHBIX 0EMK CpeacTBa upyem
JUCIUILTAHBI pabor OCTb 13(S
(Mozyns) (uac.) KOMIIe
TEHIU
"
1 2 3 4 5 6
OK-1,
1 Pasnen 5.1. OO01me CBEIeHUI O MATEMATUYECKOM 9 auer 3
MOJEIIUPOBAHUHU B I€OJIOTUHU OIIK-
8,
OK-1,
5 Pasnen 5.2. CraTuCTHYeCKH aHATN3 TaHHBIX B 7 3auer 3
reoJIOTUU OIIK-
8,
OK-1,
3. Paznen 5.3. akTOpHbIH AHAIH3 1 11 3auer 3
KoppensioHHble METO/IbI B T€0JIOTUN OIIK-
8,
OK-1,
TeopeTnyeckrue OCHOBBI 3
4 Paznen 5.4. MOJICTUPOBAHUS TEJ MOJIE3HBIX 10 3auer OITK-
HCKOTIaeMBIX 8,
6.1. Il1an caMoCTOSITEIbHON PA00THI CTYICHTOB
Ne Bz . Pexomenayemas KomuuectBo
e Tema camMoCTosITeNIbHOW ~ 3anaHue sTepatypa qacon
paboThl




[TpopaboTka
1 OcHOBBl  TeOpuu | AyTUTOPHOE, pop JlaGopatopHsbie
. JUTEPaATYypBl 10
BEPOATHOCTEM BHEAYJIUTOPHOE . paboThI
JICKIUI
CrarucTuka ITpopaboTka
2 o AynurtopHoe, JlaGopaTopHubie
CITy4alHBIX JUTEPaTyPHI 15
BHEAYIUTOPHOE . paboThI
BEJIMYUH TICKITUHT
MHoromepHsbIe
p [IpopaboTtka
3 reos0ro- AynuTopHoe, JlaGopatopHsbie
JUTEPaTyPHI 15
MaTeMaTHYeCKUe | BHEAyIUTOPHOE . paboTsI
TEKIUH
MOJIETHN
[IpocTpancTBeHH
asi U3BMEHYUBOCTD [IpopaboTtka
4 . AynuTopHoe, JlaGopatopHsbie
CBOICTB JUTEPATyPHI 15
BHEAYIUTOPHOE . paboTsI
T€0JIOTUIECKUX TEKIUH
00BEKTOB
[TonsiTue 0
reosoro-
MaTeMaTU4eCKOM [IpopaboTtka
5 AynuropHoe,
MOJIETTUPOBAHUU JTUTEpPaTypsl U Omnpoc 15
o BHEAYIUTOPHOE .
CBOWCTB TICKITUH]
re0J0rM4eCKUX
00BEKTOB

6.2. MeTroanueckue yKa3aHHus 110 OPraHU3ALUHM CAMOCTOSATEJIbHOI padoThI CTYy1eHTOB
CamocrositenbHas paboTa CTYJIEHTOB IMPOBOAATCS JJI 3aKPEIUIEHUS OCHOBHBIX pa3fiesioB
71a00paTOPHBIX 3aHATUH MAHHOW NWCHMIUIMHBIL. bakamaBpam TeOJOTHH MPUBUBAIOTCS HaBBIKH
cucTeMaTu3aluu (pakTUYeCKoro Marepuaina, oCTPOEHUs! Ha 3TOW OCHOBE BBIBOJIOB 00 YCIIOBUSX U
MexaHu3Max 00pa30BaHus TOPHBIX MOPOJI, pacIn(pPOBKE UCTOPUHU HX IBOJIOLNH.
MonenrpoBaHue OCYIIECTBISIETCA HA IPOIrPaMMHOM KoMILIeKce «CenekTop»
[Ipe’xne dYeM MNPUCTYNUTh K MPAKTUYECKOMY MOJEIMPOBAHUIO, CTYIEHT
c(OopMyIHpOBaTh OTBETHI HA CJIEAYIOIINE BOPOCHI:
® KaKOB XMMHUYECKHUI COCTaB HCCIEAYEMOro 00beKTa
® 13 KaKUX BEIECTB (KOMIIOHEHTOB, MUHEPAJIOB, COEIMHEHUI) COCTOUT UCCIIEAYEMbIH 00bEKT?
® KaKOBbl HE3aBHCUMBIE MapaMeTphl CYIIECTBOBAHMUSA MOJEIHUPYEMON CHCTEMBI (TeMIieparypa,
o0beM, JaBJICHUE U T.11.)?
® KakK B3aMMOCBS3aHA CHUCTEMa C OKPYKAIOMICH cpemoi?
® 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 IPOU3BOIMTCSA OMNMCAHUE BHEIIHUX YCIOBHM
(HE3aBUCUMBIX MapaMEeTPOB COCTOSIHUS), BKOTOPOH HaXOAWUTCS CHUCTEMA, €€ XHMHUYECKUH COCTaB.
3arem opmupyetcs Habop a3, oOpa3oBaHHE KOTOPBIX BEPOSTHO B JaHHOH cucteme. Tpebyercs
TaK)Xe ONpeAeNUTh, KaKue mapaMeTpbl CHCTEMbI HEOOX0AUMO PacCUUTATh.
3areM cienyer (OpMUpPOBaHHME MOJENH, ONMUCAaHHOE B yueOHOM nocooun (beramnckuii B.A.,
Ucaes B.I1., Tynuupsia A.A. ®U3UKO-XUMUYECKOE MOJIETUPOBaHNE B HeTerazoBoil reoxumuu. Y.
2. Monenu reTeporeHHbIX cucteM: YuebHoe nocobue. — Upkyrck: Upkyt.yH-T, 2004. — 158 ¢.)
7. IlpuMepHasi TeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB)

JOJIKEH

KypcoBbie paboThl HE MpeycMOTPEHbI Y4€OHBIM IJIAHOM.

8. YueOHo-MeTOAMYeCcKOEe U HH(POPMALIMOHHOE o0ecTedeHne JUCIUIIIMHBI:

® a) OCHOGHaA Tumepamypa:




1. Bopoummnos B.I'. MaremaTnueckoe MoaenupoBanue B reojoruu. - Tomck: M3a-so TITY, 2001.

- 124 c.

Kaxnan A.b., I'ycekoB O.M. MatemaTtuueckue MeTo bl B reosoruu. -M.:Henpa, 1990. - 251c.

3. Jx.C.JI»Buc CraTuCcTUYECKUM aHamu3 JaHHbIX B reojorum, Ku. 1, 2.//Ilep. ¢ anr.
B.A.T'ony6eBoii.-M.:Henpa,1990. - 319c¢., 427c¢.

o 00NOJIHUMENbHAA TUmMepamypa:

1. Benonwn M./., l'ony6era B.A., Cky6moB I'.T. ®akTopHsiii ananmu3 B reosiorun. — M.: Henpa,
1982. - 269 c.

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

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

no

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

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

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

7. Marepon XK. OcHOBBI IpUKIaAHON TeocTaTucTuku. — M.: Mup, 1968. — 408 c.

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

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

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

11. CmupuoB b.U. KoppensunoHnHbsle MeTo bl IpU NapareHeTnyeckom ananuze. — M.: Henpa, 1981.
—197c.

12. CrpaBoYHHK [0 MaTeMaTHIECKUM MeToj1aM B reostoruu. M.: Heapa, 1987. — 212 c.

13. YerBepukoB JIL.M. Teopernueckue OCHOBBI MOJCIUPOBAHMUS Tl TBEPABIX MOJE3HBIX
uckomaembix. — Boponex: M3a-so BI'Y, 1968. — 152 c.
B) MPOrpaMMHOE 0OecIieYeHne

® npozpammnoe ovecneuenue u Internet-pecypcoi:
— 3JIeKTpoHHbIe TabuIbl EXcel;
— mporpammHusliikomiuiekcStatistica for Windows;
— mnporpamma ArcView;
— Tporpamma NoCTpoeHUs moBepxHocTel Surfer
— makeT rpadudeckux nporpamm CorelDraw
r) 0a3bl JaHHBIX, UH)OPMAITMOHHO-CIIPABOYHBIE U MIOMCKOBBIE CUCTEMBI

— http://www.exponenta.ru/educat/class/courses
—  http://lwww.statsoft.ru/
9. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHBI:

KomnbrotepHslii k1ace reojgorudeckoro akymnbrera (aya. 221).
B koMmmbrOTEpHOM KJlacce YCTAHOBJIEH 3JIEKTPOHHBIM BapHaHT «ATiac BceX He(TerazoBbIX
mecropoxaenuit mupa» MillenniumEnergyAtlasThePetroleumEconomistLTD. 2000 r.
MynbTUMEIUHHBIA POEKTOp, HOYTOYK, 3KpaH. OBepxea U cepHst KONMui (parMeHToB s
JEMOHCTpALMH K TaOOPATOPHBIM 3aHATHSIM.
10. O6pa3oBaTe/ibHbIE TEXHOJIOTUM:

[Tpumensiercst BTopoi THIT 00pa30BaTENbHON TEXHOJOTHH - «IIPEMOIABATENh - ayTUTOPHS»
T.e. Jauanoruueckas ¢opma oOpalleHus ¢ IeJbl0 MOOWIM3alliM, TPOCBEIICHUS B KOHTEKCTE
npodeccuHanbHON HanpaBiaeHHOCTH. OCHOBHas opMa oOIIeHUs ¢ OONBIION ayTUTOPUEH JIEKITHS.
[Ipy TakoMm THME BaXHYIO pOJIb WrPaeT MOMEHT pPAlMOHAIBHON TOJa4M MaTrepuaia U HOBOH
uHpOpMaHUU. DTOT THIT ayAUTOPHOTO OOyUYSHHS XapakTepeH Ui BhICIIeH 1mKoibl. Ha cemmHaapax
BO3MOKHO IPUMEHEHHE TPETHETO THIA «YUUTEJNb - TPYIIay, ¢ HEMOCPEACTBEHHOW KOMMYHHKAIMEH
MEX1y TPYIIOoil 00yyaeMbIX.


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

11. Ouenounnie cpeacrsa (OC):
11.1. OueHo4HbIe CPeACTBA AJIs1 BXOJHOT0 KOHTPOJIS
OLICHOYHBIM  CPEJACTBOM JUISI BXOJIHOTO KOHTpOJII OaKaJaBpOB T'EOJIOTHH  SIBJIACTCS

cobecemoBanue.

11.2. OueHouHble CpeacTBa TeKYHIEr0o KOHTPOJIA (popmupyrorcs B coorBercTtBuu ¢ JIHA
YHHMBeEpCHUTETA.
Onenka Tekyleil ycreBaeMOCTH W UTOTOBOM aTTECTAllMM CTYAEHTOB OCYIIECTBIISIETCS IO
pe3yabpTaTam:
— YCTHOTO OIpOCa BCEX CTYACHTOB Ha MPAKTUYECKUX 3aHSATHUSIX [JS BBISBICHHUS 3HAHUS U
MMOHMMAaHUS TEOPETUYECKOT0 MaTepuaia JUCIUILINHb;
— aHanm3a M 00CYXKJAECHUS MOATOTOBICHHBIX CTYJCHTaMH JJOKJIAI0B K KOJJIOKBHYMY;
—  BBINOJIHEHUS J1a00paToOpHBIX padoT;
— UTOTrOBOTO 3K3aMEHa.

Texymuit u pyOeKHBII KOHTPOIIb MPOBOJAUTCS B BUAE KOJUIOKBUYMOB (KOH(EpEHII-HEIENs).
HToroBoii KOHTPOIb (3K3aMEH) IPOBOAUTCS B IMCBMEHHOU (popme.

J17ig O1LleHKM KauecTBa 3HAHUUM BO BpeMs TEKYIIECH U UTOTOBOM aTTecTaluy MOJAroTOBIIEH OaHK
KOHTPOJIMPYIOIIUX MaTepUajIoB, KOTOPbIM BkitoyaeT okojio 100 BompocoB o BceM paszjeiiaMm
muctumnHel. Kpome Toro, B 3K3aMeHallMOHHBIE OMJIETHI 0053aTEIbHO BKJIIOYAIOTCS PAaCUETHBIE
3a/1a4H.

11.3. OuneHo4Hble cpeacTBa A NMPOMEXKYTOYHOH arrectauuu (B (opme 3K3aMeHa WM

3a4era).

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

Ne Komnerenmm,
H\;I Bun xoHTpOns KonTponupyemblie TeMbI (pa3ienbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS

. MOJITOTOBKA TECTOBBIX (PH3UKO-
1 Texymuii KOHTPOJIb . OK-1, 3 OIIK-8,
XUMHAYECKUX MOJEIIEi

2 Hrorosas arrecramus BOITPOCHI K 3a4€Ty OK-1, 3 OIIK-8,

NPUMEPHBINA CIIUCOK BOITPOCOB K 3AUYETY

KaxoBa ponp MaTeMaTHYeCKUX METOAOB B PEILICHUH T€0JIOTMYECKUX 3a1a4?

Yro Takoe BbIOOpKaA?

Kaxue TpeboBanus npeabsaBiIsSIOTCS K BHIOOPOYHBIM JaHHBIM?

Yro Takoe BepOATHOCTh CIy4alHOro coObITHS?

Yro Takoe 3aKOH paclpeAceHUs CIIy4ailHON BEINYMHBI?

Kakue 3akoHbl pacmpeneneHus OOBIYHO HCIOJIB3YIOTCS MPU MOJEIMPOBAHUM T€0JIOTHUYECKUX

O0OBEKTOB U SABICHHA?

CBolicTBa HOPMAJIBLHOTO 3aKOHA PACIPENEIICHNUS.

8. Kak onpenenuTb BEpOSTHOCTh TMOMAJAaHUS CIy4ailHOW BENMYMHBI B 3aJaHHbBI HHTEpBal
3HA4YECHUI?

9. Uro Ha3bIBaeTCA OLIEHKOH MapaMeTpa pacnpeaeacHus?

10. Yto Takoe ToOYeUHAs OICHKA ITAPAMETPOB paCIpeICIICHHS?

11. Kak BBIYHMCISAIOTCS OLEHKHM MaTE€MaTHYEeCKOro OXKHJAHUS M JUCIEPCHM IPH JIOTHOPMAJIbHOM
3aKOHE pacnpeeseHus ?

12. Kak BeluMcisieTcsi OLeHKa aCHMMETPUH NPH OMHOMHAILHOM pactpeaeaeHun?

13. Kak BBIYHCISIOTCS WHTEPBAIBHBIE OIEHKH CPEIHETO W JUCIEPCHU TPU HOPMAaIbHOM 3aKOHE
pacnpenenenus’?

SurwnE

~




14.

15.
16.
17.
18.

19.

20.

21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

B dyem 3akmoyaercss HEOOXOIMMOCTh HCIIOJNB30BAHHUS CTHATUCTHUECKUX THIOTE3 TPH
MOJICIIMPOBAHNUN CBOMCTB I€OJIOTHUYECKUX 00BHEKTOB?

Yro Ttakoe omuOKHu 1-ro U 2-ro poja Npu NPUHITUU TUTIOTE3?

Yro Takoe JOBEpUTEIbHAS U KPUTHUECKAs: 00IaCTH KpUTepus?

Kak BpiOupaercs ypoBeHb 3HAUMMOCTU KPUTEPHS?

Kak MOXHO IPOBEPUTH TMIIOTE3y O COOTBETCTBUU AMIIMPUYECKOTO PACIPEICIICHUS OJHOMY U3
TEOPETUUYECKUX 3aKOHOB?

Kak mpoBepuTh runore3y O paBeHCTBE IBYX HEH3BECTHBIX CPEIHHUX, €CIM PaCIpPEICIICHHUE HE
COOTBETCTBYET HOPMAJIbHOMY 3aKOHY?

Kak mpoBepuTh rMIoTe3y 0 paBeHCTBE JBYX HEM3BECTHBIX JUCIIEPCUH, €CIIM PACIPECIICHUE HE
COOTBETCTBYET HOPMAJIbHOMY 3aKOHY?

Kak MoxHO rpaduyecku OLEeHUTh 0JTHOPOTHOCTh BHIOOPKH?

B yem cymHoCTh AMCIIEPCUOHHOTO aHanu3a’?

B ueM oTiimune KOppeNSIMOHHON CBS3U OT (PYHKITMOHAIBHON?

Kakue nokazarenu xapakTepu3yroT (GOpMy U TECHOTY KOPPEISALMOHHOMN CBA3H?

Kak onpenenuTs TECHOTY CBSI3H, €CIIM 3aKOH PaclpeAeIeHUsI HEU3BECTEH?

Kak npoBeputh runoresy o JIMHEHHOCTU KOPPEISLMOHHON CBS3U?

B yem oTiMune KOppessIMOHHON U KOBapUaLlMOHHON MaTpul?

MeTtobl Hccie10BaHUs CTPYKTYPbl KOPPEISILIMOHHBIX MaTPHLL.

Yro Takoe KilacTep-aHaJINu3?

Yro takoe (pakTopHBI aHATTN3?

B yem cyTh IMCKpUMUHAHTHOTO aHaIu3a?

O06sacTH MPUMEHEHUSI MHOTOMEPHOI'0 KOPPEISALMOHHOTO aHAJIN3a B T€0JIOTHH.

Kak pasmenurs 3aKOHOMEPHYKO M CIy4YalHYIO COCTABJIOIIME IPOCTPAaHCTBEHHOU
M3MEHYUBOCTU?

B uem cyTp Tpena-ananuza’?

Kak BpIIBUTH Hanmmuue TpeHa?

Yro Takoe TpeHI NOBEPXHOCTU U OCTaTKU TpeHaa?

Kak npumMensieTcs TpeHa-aHaIn3 B MOJIEIMPOBAHUH 30HAJILHOCTU T'€0JIOTMUECKUX O0BEKTOB?
Kak npoBepuTh runotesy o CirydaifHOM (WJIM 3aKOHOMEPHOM) pa3MeIeHUH MECTOPOXKACHUI Ha
iomanu?

UYro Takoe ciydaiiHas QyHKUIUA?

Kaxue xapakTepucTuky ciy4aifiHON (yHKIIMH Bbl 3HaeTe?

Kakas cnyuaiinast pyHKIUS Ha3bIBAaeTCs CTALIMOHAPHOM M SPTOJUYHON?

UYro Takoe ko3¢ (HULHUEHT aBTOKOPPESALUN?

Kak MOXHO BBIIBUTH NEPUOJUYECKYIO COCTABIISIONIYI0O B IPOCTPAHCTBEHHON W3MEHYMBOCTHU
CBOMCTB re0JIOTHYECKUX O0BEKTOB?

UYro Takoe creKkTpabHas IIIOTHOCTh JUCTIEPCUU U CIIEKTP aMIUIATY?

Kak npuMeHsitoTcs MOI€H THUIA CITy4alHbIX (PYHKUNN B T€OJIOTHH?

[Tpo6nembl ¥ epCreKTUBBI UCTIOIb30BaHUS MAaTEMATHYECKUX MOJIETIeH B T€0JIOTHH.

MeTo1bl MHOTOMEPHOT'O MOJIETMPOBAHUS T€OXUMUYECKUX MOJIEH.

I[J'ISI MPAKTUYCCKUX 3ala4 CO3/1aH (I)OHI[ reoJIOro-re0XuMHUYEeCKOMH I/IH(i)OpMaI_[I/II/I o JC€CATKaM

pyaHbIx moniedt 1 mectopoxkenuit Poccun u CHI' o6mumM o6vemom 6onee 200 000 HabironeHui.
I[To yka3aHMIO MperoaBaTelis CTYACHT peliaeT MPaKTHUECKYI0 3a1auy, UCIIONb3Ys 3TOT (HOoHI.

Ipumepvl 3a0ay 0113 oyenKu npaKkmu4yeckux yMeHuti cmyoeHmos.

1) Psoosas 3adaua. BpimenuTh accolWanid XUMHUYECKHX DJJIEMEHTOB Ha ILIOIIAIA

PsiburoBoro pynnoro mosnsi R-metonom (akTopHOTO aHaau3a. AHaIW3 HEOOXOIMMO BBITIOJIHUTH C
UCIOJIB30BAaHUEM MpOrpaMMHOr0 Komiuiekca EXxel co BcrpoennbiM wmoaynem  Claster-Win
peaBapuTeIbHO UMITOPTHPOBaB (daiia Rjabin.xIs ¢ pe3yapTaramMu reoXuMHYECKOro OMpOoOOBaHHMS
13 0a3bl TaHHBIX.

[Ipeamonaraercs 3anuTa IPaKTHIECKUX padoT.



Paspaﬁorw:,/“

2~ JIoueHT B.A. BbiuHHCKHI

ﬂpmpamma PaccMOTpEeHa Ha 3aCeIaHun Ka(benpu rc¢onorun HC(‘)T}{ Hrasa
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Iporokon Ne "4 3as. xadenpoii \ A& J24%7  nonent C.IL Ipumuma

Hacrosimast mporpaMma, He MoOkKeT ObiTh BOCHPOH3BEICHA HHM B Kakoii dopme 0e3
HPEABAPHTEILHOIO IIHCEMEHHOI0 PaspenieHns Kadeapbi-pa3padoTanKa MporpaMmaL.



