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HOACHUTEJIBHASA 3AIIUCKA

B coBpemeHHOM LM(POBOM MHpE BEPOATHOCTh M CTAaTUCTHKA MPHOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTh, KaK C TOYKH 3pPEHHS NPAKTUYECKUX NPWIOKEHWH, TaKk M WX POJIM B OOpa3OBaHWH,
HEOOXOJIUMOM KaXKIOMY 4YeloBeKy. Bo3pacraer umcno npodeccuid, TpH OBIAJICHUU KOTOPBIMH
TpeOyeTcs Xopolras 0a3oBas MOJATOTOBKA B 00JacTH BEPOSTHOCTH U CTATUCTHKH, TaKas MOJTrOTOBKA
BakHA JUTSI TPOJIOJKEHUST 00pa30BaHus U ISl YCIICITHON PO¢eCCHOHAIBHOM Kaphephl.

Kaxapiii yenmoBek MOCTOSHHO MPUHUMAET PELICHHs Ha OCHOBE MMEIOIINXCS Y HETO JaHHBIX. A
JUIT 00OCHOBAaHHOTO TPUHSATHS PENICHUS B YCIOBUSX HEJOCTATKAa WM HM30bITKA WHPOPMAIUH
HEOOXOIUMO B TOM YHCJIE€ XOPOLIO CPOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBILIJICHHE.

NMeHHO TO3TOMY OCTPO BCTana HEOOXOIUMOCTh CHOPMHPOBATH Yy  OOydaIOMIUXCS
(YHKIIMOHANBHYIO TPAaMOTHOCTb, BKITIOYAIONIYI0 B ceOs B KadyecTBE HEOTHEMIIEMOW COCTAaBIISIOIICH
YMEHHE BOCIIPHHAMATh U KPUTHUYECKU aHAIM3UPOBATh MH(POPMAIIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
(hopMax, MOHMMATH BEPOATHOCTHBIM XapaKTep MHOTHX pEajbHBIX IPOIECCOB M 3aBUCHUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4e€OHOM Kypc€ ¢ OCHOBHBIMH TPUHIIUIIAMH COOpa, aHAJIM3a W MPEACTABICHHS
JMAHHBIX W3 pa3InyHbIX cdep XKU3HM OO0IIecTBa M TOCYAapCTBa MPHOOMIACT OOYyYarOMMXCS K
oOIIecTBeHHBIM HHTepecaM. M3ydeHne OCHOB KOMOWHATOPWKH DPAa3BUBACT HABBIKM OpraHU3AIUH
nepedopa ¥ moAcyYETa YMclia BAPHAHTOB, B TOM YHCIIE B IPUKIIATHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU
Teopuu rpadoB co3mMaéT MaTeMaTHYECKUH (yHIaAMEHT i (OPMUPOBAHUS KOMIICTCHIUN B 00JIACTH
UHPOPMATHKH U TU(POBBIX TeXHONOTHH. [Ipy M3y4eHUHM CTATHCTHKH W BEPOSATHOCTH O0OOTaIaroTCs
MIPE/ICTaBICHUsT OOyJaIOUIMXCA O COBPEMEHHON KapTWHE MHpa W METOJaX €ro HWCCIeIOBaHuUs,
(hopMupyeTCs MOHMMAaHWUE POJM CTATUCTUKU KaK WMCTOYHHMKA COIMAIbHO 3HAUYMMOW WH(OpManuud u
3aKJIa]IBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBHY C JaHHBIMH LETSIMH B CTPYKTYpE MPOTrpaMMbl yueOHOTO Kypca «BeposTHOCTD 1
CTaTUCTHKa» OCHOBHOTO 00IIero 00pa3oBaHUsl BBIIEIEHBI CICAYIOIIUE COACPKATENIFHO-METOJUUECKUE
muann: «[IpeacraBneHre NaHHBIX W ONHKCATENbHAS CTATUCTHKA», «BeposaTHOCTE», «DIEeMEHTHI
KOMOWHATOpUKW», «BBeaeHune B Teopuio rpadony.

Copepxxanne nuann «lIpejcTaBneHne MaHHBIX W OMHCATENbHAS CTATHCTHUKa» CIy’)KUT OCHOBOM
JUist (OpMHUPOBaHUS HABBIKOB paOOTHI ¢ MH(OpMAIMEH: OT YTEHUS W WHTEpIIpEeTaluu WH(OpMaInH,
MIpE/ICTaBIEHHOW B TabnuWIax, Ha AWarpaMMax u rpadukax, 10 cOopa, MpeACTaBIeHHS W aHAIN3a
JMAHHBIX C WCIIONF30BAHWEM CTAaTHCTUYECKUX XapaKTepPHCTHK CPEIHUX M pacceuBaHus. Pabotas c
JIAHHBIMU, OOydYaromMecs ydJaTcsl CUMTBIBATh W WHTEPIPETUPOBATh  JAaHHBIC, BBIABUTATH,
apryMEHTUPOBaTh W KPUTHKOBATh MPOCTEHINIME THIOTE3bl, Pa3MBIIUIATE HajJ (aKTopamH,
BBI3BIBAIOIIMMH W3MEHYMBOCTh, M OIIEHWBAaTh WX BIWSHHE HAa paccMaTpUBaeMble BEIUYHUHBI U
TIPOIIECCHI.

WnTynTrBHOE MpencTaBleHUE O CIy4aifHOH M3MEHUYMBOCTH, HCCIEIOBaHUE 3aKOHOMEPHOCTEN H
TEHJICHIIUA CTAHOBUTCA MOTHUBHPYIOLIEH OCHOBOWM ISl M3Y4YEHHs] TEOPUM BepoATHOcTe. bomblioe
3HaYeHHE MMEIOT NMPAKTUYECKHE 3a/aHus, B YACTHOCTU OMBITHI C KJIACCHYECKHMHU BEPOSITHOCTHBIMHU
MOJIETISIMH.

[TonsiTHE BEpPOSITHOCTH BBOJUTCS Kak Mepa NpaBrornoaodus ciydaitHoro coObrtus. [Ipu
M3yY4EeHUH YYeOHOro Kypca oOydaroluecs 3HAKOMSTCS C TPOCTEUIINMH METOJaMH BBIYHCICHHS
BEPOSATHOCTEH B CIIy4alHBIX 3KCIEPUMEHTAX C PaBHOBO3MOXKHBIMH 3JEMECHTAPHBIMH HCXOJIAMH,
BEPOSATHOCTHBIMH 3aKOHAMH, MTO3BOJISIONIUME CTaBUTh M PeIllaTh OoJiee CIIOXKHBIC 3a1a4n. B y4eOHBIi
KypC BXOJST HAYaJIbHBIE MTPEICTABICHHUS O CIIyYaliHbIX BEIMYMHAX M UX YUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIHUXCS C MHOXKECTBAMHU H
OCHOBHBIMHU OTICpAIMSIMH HAJ MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI IPUMEHEHUS JIJISl PEIICHUS
3a/1a4, a TaKKe UCTIOIB30BAHUA B APYTUX MAaTEMATHUECKUX Kypcax M yUeOHBIX MpeaIMeTax.

B 7-9 xmaccax m3ydaercs y4eOHBIH Kypc «BeposSTHOCTh W CTATHCTHKA», B KOTOPHIA BXOMIST
paznensl: «lIpeacraBneHue MaHHBIX WM OINHCATENIbHAS CTATUCTHKA», «BeposTHOCTHY», «DIEMEHTHI
KOMOWHATOpUKNY», «BBeaeHNEe B TeopHio rpadosy.

Ha u3ydenne yuebHOTO Kypca «BeposITHOCTh M cTaTUCTHKa» oTBoauTes 102 gaca: B 7 Kitacce —
34 yvaca (1 gac B Hememio), B 8 ximacce — 34 yaca (1 wac B Hexemo), B 9 kiacce — 34 gaca (1 yac B
HEJICTTIO).

COJAEPKAHUE OBYYEHUS

7 KJIACC
IIpencrasieHue NaHHBIX B BUJE TaOIUII, AHarpamMm, rpaduKoB. 3armoaTHeHHE TaOIHIl, YTCHUE U
MOCTPOCHHUE TUarpamMm (CTOJIOUKOBBIX (CTOJIOUATHIX) U KPYToBbIX). UTeHHEe TpadMKOB peasibH



nporieccoB. V3BiedueHue WHPOpPMAIUM W3 JUarpaMM M TaOJHIl, HMCIOIB30BAHWE W HHTEPIPETAIUS
JIAHHBIX.

OnucarenbHas CTAaTUCTHKA: CpeaHEEe apUPMETHUYECKOe, MeAWaHa, pa3Mmax, HauOoJbllIee U
HaUMCHBbIIIEE 3HAYCHUSI HA0Opa YMCIIOBBIX JaHHBIX. [I[pUMephI Cy4YaifHO H3MEHUYHNBOCTH.

CrydaiiHBI dKCIIepUMEHT (OMBIT) W CciaydaiiHoe coOwiTHe. BepostHocTh W dbacTtora. Ponb
MAaJIOBEPOSTHBIX M MPAKTUIECKU JOCTOBEPHBIX COOBITHI B MPHUPOJIE U B 00IIecTBe. MOHETa M HIpabHAs
KOCTh B TCOPHUHU BEPOSITHOCTEH.

I'pad, BepuimHa, pebpo. Crenenb BepiiuHbl. Yucno pébep M cyMMapHas CTEICHb BEPIIHH.
IIpencrasiaenne o cBs3HocTH rpada. Llenu u mukiel. [yt B rpadax. O6xox rpada (3MaepoB myTh).
[Ipencrasnenne 06 opueHTHpOBaHHOM Tpade. Pemenue 3anad ¢ moMobsto rpados.

8 KJIACC

[IpencraBieHne NaHHBIX B BUZAE TaOJHILI, TUarpaMm, rpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Onepanuy HaJl MHOKECTBaMHU: 00beANHEHHE,
nepecedenne, fonoaHerne. CBoicTBa omeparuii HaJl MHOXECTBAMH: ITEPEMECTUTENIFHOE, COUeTaTeIhHOE,
pacrpenenuTeabHOe, BKIOYEeHUS. lcnonb3oBaHue TpadUuecKoro MpPEACTaBICHUs MHOXECTB IS
OTIMCaHMs PEAbHBIX MPOLIECCOB U SBICHUHN, IPH PELICHUH 3a]a4.

W3mepenne paccenBaHusi NaHHBIX. Jlucriepcust M CTaHAAPTHOE OTKIOHEHWE YUCIOBBIX HAOOPOB.
Juarpamma paccenBaHus.

OneMeHTapHble COOBITHS ciydaiiHoro omnbiTa. Ciydaiinble coObiTHs. BepostHocTH cOOBITHIL.
OnbITEl ¢ paBHOBO3MOXXHBIMU 3JEMEHTapHBIMH CcOObITHAMHU. CiydaiiHbiii BbIOOp. CBS3b MEXAY
MaJIOBEPOSATHBIMU U MPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMH B IIPUPOJIE, OOIIECTBE U HAYKeE.

[HepeBo. CBoiicTBa JIepeBbEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHHE BHCSYEH BEPIIMHBI, CBSI3b
MEKIY YMCIIOM BEPLIMH U yrciaoM pébep. [IpaBuio ymHokeHus. Pemenue 3a1a4 ¢ moMobio rpados.

IIpotuBomonoxkHble coObITHA. Jmarpamma Oiinmepa. OObenuHEHWE W TEPECEUCHHE COOBITHIA.
HecoBmectnbie coObiTHsa. DopMyna CIOKEHUS BEPOSTHOCTEH. YCIIOBHAS BEPOATHOCTH. lIpaBmiio
ymHOXeHHs. HezaBucumele coObiTus. [IpeacraBnenue skciepuMeHTa B BUJIE JepeBa. Pemenne 3aqad Ha
HaXO0JIEHUE BEPOSITHOCTEN C IIOMOIIBIO AEpEBA CIyYaliHOr0 SKCIEPUMEHTA, JUarpaMM Duiepa.

9 KJIACC

[IpencraBieHne qaHHBIX B BUAE TAaOJHL, AUarpaMM, rpad)uKkoB, HHTEPIIPETAlHs JaHHBIX. UTeHHE U
HOCTPOCHHUE TalIHUII, AUarpamMm, rpaMKoB 110 PEATbHBIM JaHHBIM.

IlepecranoBku u dakropuan. CoueTanus u 4ucio coueTanuid. TpeyronbHuk [lackans. Pernenue
3a[a4 C CIONb30BaHHEM KOMOMHATOPHKH.

I'eometprueckas BepossTHOCTh. CitydaifHbIi BBIOOp TOUKM U3 (UTYypHI HA INIOCKOCTH, U3 OTPE3Ka
U3 1yTU OKPY’KHOCTHU.

Ucnpitanne. Ycnex u Heygauda. Cepust HMCIBITaHUM 10 mnepBoro ycmexa. Cepus HMCIBITaHUN
Bepnymnnu. BepositHocTu coObITHii B cepun ucnbiTannii beprym.

CayuaiiHasi BeIMYMHA U paclipeie]IeHUe BEpOoATHOCTEH. MaTeMaTHuecKoe OXKUJaHNue U JUCHIEPCHsL.
IIpumepsl MaTeMaTHYECKOTO OXHMJIAHUS KaK TEOPETHUYECKOTrO0 CPENHEro 3HAYEHHS BEITUYMHBL.
MaremaTHueckoe 0KMJaHWE U JUCIIEPCHs CIydallHOW BEIMYMHBI «UUCIIO YCIIEXOB B CEPHM HMCIIBITAHUN
bepaynmm.

ITonsTre o 3akoHE OOJBITUX YWCeN. V3MepeHue BEpOATHOCTEH ¢ MOMOIILIO YacToT. Ponb U 3HaUeHHE
3aKOHa OOJIBIINX YUCEN B IPUPOAE U 00LIECTBE

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD M CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDI
JInuHOCTHBIE pe3yJILTAThI OCBOCHUS NPOrPaMMBbl y4eOHOTO Kypca «BeposTHOCTh U CTaTUCTHKA»
XapaKTePU3YIOTCS:



1) naTproTHYecKoe BOCIIUTAHME:

MPOSIBIICHUEM MHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCUMCKOW MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIICHUEM
K JOCTH)KCHMSIM POCCHUICKHX MaTEMaTUKOB M POCCHUHCKONM MaTE€MaTUYECKOM IMIKOJbI, K HCIOIb30BAHUIO 3TUX
JOCTIDKEHHH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpakaIaHCcKoOe M IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OO0S3aHHOCTEH TpaKIaHWHA M pealM3allii €ro MpaB, MPECTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS pA3IUYHBIX CTPYKTYp, SBICHHNA, NPOIEIyp TpakJaHCKOTO
oOmiecTBa (HApUMep, BBEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO ITHYECKUX MPOOJEM, CBA3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM AOCTHKEHUN HayKd, OCO3HAHHWEM BAXKHOCTU MOPAIBHO-3TUYECKUX MNPUHLHUIIOB B
JIeSITENIbHOCTH YYEHOT0;

3) TpyAoBOe BOCTIMTAHHE:

YCTAaHOBKON Ha aKTHUBHOE y4YacTHUE B PEIICHUM MPAKTUUYECKUX 3a]a4 MaTEMaTHUYECKOM HANpaBICHHOCTH,
OCO3HAaHMEM BAXHOCTH MAaTeMaTHYeCKOro oOpa3oBaHMS Ha TMPOTSHKEHWH BCEH IKU3HU Ui YCIEUTHOW
npohecCHOHANBHON ACATENHHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM
WH/IMBHU]TyaJTbHOU TPACKTOPHUU 00pa30BaHMS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBCHHBIX
MOTPEeOHOCTEH;

4) acTeT4yecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBLHOMY M 3CTETHYECKOMY BOCIPHUSTHIO MAaTEMaTUYECKHMX OOBEKTOB, 3ajad,
pelIeHul, pacCcyKIeHUH, YMEHHUIO BUACTh MATEMAaTHUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT 0 MO3HAHUSA:

OpUECHTaNMel B JEATCIIEHOCTH Ha COBPEMCHHYH) CHCTEMY HAYYHBIX TMPEJACTaBICHHNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKa, MPUPOABI U OOIIECTBa, MOHUMAHAEM MaTeMaTHYSCKOW HAayKu Kak c(epbl
YEJIOBEYECKON JESTeNbHOCTH, 3TanoB €€ pa3BUTHSA M 3HAYMMOCTH JUIS PA3BUTHS LWBUJIM3AINH, OBJIaJICHUEM
S3BIKOM MAaT€MaTHK{ M MaTEeMaTHYECKOW KYJNbTYpOH KaK CPEJCTBOM IO3HAHUS MHpPA, OBNAJCHHEM MPOCTEHITUMHU
HAaBBIKAMH HCCIIEAOBATENHLCKON JEATEIbHOCTH;

6) ¢puznveckoe BocnuTanmne, GopMHUpOBaHNe KyJIbTYPhI 310POBbS H SMOLMOHAJIBHOTO 0J1aronoTydus:

TOTOBHOCTHIO TIPUMEHATh MaTeMaTHYeCKWe 3HAHHsS B WHTEpEcax CBOETO 3/I0POBBS, BEACHHS 3I0POBOTO
oOpa3a xu3HH (30pOBOC THTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHUA WM OTIbIXA, PETyJsApHas (QuU3ndecKas
aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HAaBhIKA Pe(ICKCHY, TPU3HAHUEM CBOETO ITPaBa Ha ONMIUOKY U TaKOTO K MpaBa
JIPYTOTO YeJIOBEKa,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTaNMell Ha MPUMEHEHUE MaTeMaTUYeCKHX 3HAHWM IS pelleHHs 3a7ad B 00JacTH COXPaHHOCTH
OKpY’KaroIe cpepl, IIaHNPOBAHHS MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX ITOCIIEACTBUMN ISl OKPYKaIOIIEH Cpebl,
OCO3HaHUEM TII00ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX PEIIeHHS;

8) ananTauus K U3MEHSIOIUMCS YCIOBUSIM COLUATBHONW M IPUPOIHOI cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEIACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHYECKYIO JesTebHOCTh, B TOM YHCJIE€ YMEHUE YUUTHCS Yy APYTHX JOAeH, TpruoOpeTaTh B COBMECTHOM
JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIICTEHIIUH U3 OIBITA APYTHUX;

HEOOXOJMMOCThIO B (JOPMHPOBAHMHM HOBBIX 3HAaHWN, B TOM 4Hcle (OPMYIUPOBATh HICH, IMOHSTHS,
rUnoTe3bl 00 O0BEKTaX M SBICHHSAX, B TOM YHCIIE paHEe HEWU3BECTHBIX, OCO3HABAThH NEHUIINTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYallHMIO, BOCIIPHHUMATH CTPECCOBYIO CHTYalMIO0 KaK BBI3OB,
TpeOyromuil KOHTPMEP, KOPPEKTHPOBATh MPHUHUMAeMble PEUICHHS W JAEUCTBUS, (POPMYIHpPOBATh W OILEHUBATH
PUCKH U MOCTIEICTBHS, JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTejibHBIE YHUBEpPCAJIbHbIC y‘leﬁﬂble JeiicTBUsA

ba3oBrbIe JJornuyeckne qelcTBUA:

® BBIBIATh M XapaKTePHU30BaTh CYIIECTBCHHBIE TMPHU3HAKM MaTEMaTHICCKUX OOBEKTOB, IOHATHH,
OTHOIIEHUH MEXIy MOHATHAMH, POPMyIHPOBAThH OMpPENEICHUS MIOHATHN, YCTaHABINBATh CYIECTBEHHBIN
MIpU3HAK KIacCUPUKAIINN, OCHOBAHUS IS 00OOIIECHUS M CPaBHEHISI, KPUTSPUH TIPOBOJIMMOTO aHATN3a;

® BOCIPUHHUMATH, (OPMYIHPOBATh W TPEOOPa3OBBIBATH CYXKICHHUS: YTBEPIUTCIHHBIC U OTPHUIATEIHLHBIC,
eJMHUYHbBIC, YaCTHBIC ¥ OOIIHNE, YCIOBHBIE;

® BBISBIIATh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeYHMs B (akTaX, ITaHHEIX,
HAONMIOACHUSAX W YTBEPXKICHHUAX, TMpeyiaraTh KPUTCPUH [UIS BBIIBICHHS 3aKOHOMEPHOCTEH |
MIPOTUBOPEUMIA;

e JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTHUBHBIX YMO3aKIIOUCHUU,
YMO3aKJIIOUCHUHN M0 aHAJIOTUY;



e pa30duparh JOKa3aTeNbCTBA MATEMATHYCCKHUX YTBEPKICHUU (TpSMbIE M OT MIPOTHBHOTO), MPOBOIUTH
CaMOCTOSITETTLHO HECIIOKHBIC JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (PAKTOB, BBHICTPAWBATh aPTyYMEHTAIIUIO,
MIPUBOUTH MTPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpATH CTOCOO perieHus yueOHOW 3amaum (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHHS, BHIOHpATH
HanboJiee MOIXOAIINHN ¢ YYETOM CaMOCTOSITEITLHO BBIICIICHHBIX KPUTEPHEB).

Ba3zoBble ncciieioBaTe/ibCKUe 1eHCTBHUS:

® WCNONB30BaTh BOMPOCHI KaK HCCIICAOBATENbCKUA WHCTPYMEHT TIO3HAHUS, (OPMYJIHPOBATH BOMPOCHI,
(ukcupyrommMe MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOSATENBHO YCTAHABIMBATH HCKOMOE H JIaHHOE,
(hopMHpOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSATEILHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIH OKCIIEpUMEHT, HeOOoMbInoe
UCCIICIOBAHNE MO0 YCTAHOBICHHIO OCOOCHHOCTEH MareMaTHYecKoro OObeKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOO0H;

®  CaMOCTOSATEIBHO (OpMyIHpPOBaTh 00OOIICHHUS W BBIBOIKI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
UCCJICJIOBAHNS, OLICHUBATH JJOCTOBEPHOCTD MOMYYEHHBIX PE3yIbTATOB, BBIBOJAOB U 0000IICHUH;

® POTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, & TAKXKE BBIABHIAThH MPEITIONOKEHHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Padora ¢ nndopmanueii:

® BBISBIATH HEJAOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIUH, NaHHBIX, HEOOXOMUMBIX MJIsS PEIICHUSL
3a/1a4u;

e BBIOMpATH, AHATM3UPOBATH, CHCTEMATU3UPOBATh ¥ MHTEPIIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX BUOB U
(dhopM IpeCTaBICHUS;

e BBIOMpaTh (QOpMYy MpeicTaBiIeHUs HHGOPMAIMKM W WDIFOCTPHPOBATH pellacMble 3a7adll CXEMaMH,
JIrarpaMMaMu, HHOHM TpadUKoN U MX KOMOWHAIIASMH;

® OIICHWBATh  HAA&KHOCTh HMHPOPMAIMK MO  KPUTEPHSM, MPEIUIOKCHHBIM  YYHUTEIEM WU
c(hopMyITMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHUKAaTHBHbIE YHUBePCATIbHBIE YUeOHbIE TeiiCTBUS:

® BOCIpPUHHMATHh U (HOPMYIHPOBATH CYXJCHHUS B COOTBETCTBUM C YCIOBUSMH U TENSIMHU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTAX, ABATh MOSCHEHUS TI0
XOJTy pPellIeHus 3a1a4i, KOMMEHTHPOBATh MOMyYEHHBIH pE3yIIbTaT;

® B XOjc 0OCYXJICHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY O0CYXKIaeMOU TeMbI, TPOOJIEMBI, PEIIAEMON 33a1a4H,
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA IMOWCK PEIICHUS, COMOCTABISTh CBOM CYXKICHUS C CYXICHHUSIMU
JPYTUX YYaCTHWKOB JIMAJNOra, OOHAPY)KUBATh Pa3lIMuMe W CXOJCTBO IO3WIMH, B KOPPEKTHOW (opme
(hopMyIIMPOBaThH Pa3HOTIIACHS], CBOM BO3PAKCHUS;

® TIPE/CTABIATh PE3YNbTATHl PEIICHUS 3a]aud, SKCIIEPUMEHTa, UCCICAOBaHUs, MPOCKTa, CaMOCTOSTEIHHO
BEIOMpATh (DOPMAT BRICTYILICHUSI C YY4ETOM 33729 IPE3CHTAIMN U OCOOCHHOCTEH ayUTOPHH;

e [IOHMMaTh W WCIONB30BATh TNPEHMYIIECTBA KOMAHJHOW W WHIWBHIYAIbHOW pPa0OTHl TPU pEIICHUN
y4eOHBIX MaTEMAaTUYECKUX 3a/1aY;

® [PUHWUMATH IIe7Ib COBMECTHOHW JEATENLHOCTH, IUIAHHPOBATh OPTaHU3aIMI0 COBMECTHOW paboThI,
pacrpenenaTe BHIOL padOT, AOTOBapHBATBCS, OOCYKIATh TPOIECC W pe3yibTaT paboTel, 0000maTh
MHEHUS HECKOJIBKUX JIFOJICH;

® yYacTBOBAaTh B TPYMIOBBIX (opmax paboTel (0OCYXAcHHMSI, OOMEH MHEHWSMH, MO3TOBBIC INTYPMBI H
JPyTHUE), BBHIMOJHATh CBOIO YacTh PaOOThI M KOOPJAWHUPOBATH CBOM JICHCTBUSI C JPYTUMH YICHAMHU
KOMaH]Ipl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWI MPOIYKT MO KPHUTEPHUSIM, cHOpMyITHpOBaHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBYSL.

PeryasTuBHbIE yHUBepCATbHBIE YUeOHbIE AeiicTBUS

Camoopranuzaunus:
®  CaMOCTOSTEIFHO COCTAaBJIATH IUIaH, AITOPUTM pEMICHUS 3amdadd (WIH €ro 9acTh), BRIOMpaTh CIIOCOO
pemieHus ¢ yd4€TOM MMEIONUXCA PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh H
KOPPEKTUPOBATH BAPHUAHTHI PEIICHHUH ¢ yIETOM HOBOM MH(OpMAITHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTE/JIEKT:
® BIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA TPOIecca M Pe3yibTaTa PEHIeHUsS MaTeMaTHYeCKOH
3a/1a4w;
® TpPEABUAETHh TPYIHOCTH, KOTOPble MOTYT BO3HHUKHYTH IMpPH PEIIEHUH 3aJa4d, BHOCHUTH KOPPEKTHBHI B
JIESITEIbHOCTh HAa OCHOBE HOBBIX 00CTOSITENLCTB, HAWACHHBIX OMNOOK, BRISIBICHHBIX TPYAHOCTEH;



® OICHUBaTb COOTBETCTBHE pe3yJbTaTa [EsTEIbHOCTH MOCTaBICHHON LEIW M YCJIOBHAM, OOBSCHSITH
NPUYMHBI TOCTMXKEHUSI WM HEJOCTHIKEHUS 1eNI, HaXOOUTh OMIMOKY, JaBaTh OLECHKY MPUOOpPETEHHOMY
OTIBITY.

HPEJMETHBIE PE3YJIbTATBI

K xoHIty 00ydenus B 7 kjacce 00ydaronIuiics MONyIUT CIEAYIONINE TPeIMETHBIE PEe3YIbTaThI:

Uwurate wHGMOpMAINIO, TPEACTABICHHYI0 B TaONWIax, Ha JUarpamMMax, IMpeJCTaBiIATh JaHHBIC B BHUJC
TaOJIHIL, CTPOUTH AWarpaMMBl (CTOJIIOMKOBBIE (cTON0YATIE) H KPYTOBBIE) IO MacCUBaM 3HAYECHUI.

OnwuceiBaTh ¥ HMHTEPIPETUPOBATH pealbHbIC YHCIOBBIC HaHHBIC, NPEICTABICHHbIE B TaONMIax, Ha
IrarpaMmax, rpadrkax.

Ucnonp30BaTh Ui OMUCAHUS [AHHBIX CTATHCTUYECKHE XapakTePHCTUKU: cpelnHee apuMeTHdecKoe,
MenuaHa, HanOoplIee 1 HaMEHbIIee 3HAYeHNUs, pa3Max.

Nmers mpencraBieHHMe O CiIyd9alHOM W3MEHYMBOCTH Ha TpUMeEpax IeH, (U3NYECKUX BEIHYHWH,
AHTPOTIOMETPUYIECKIX AAHHBIX, IMETh MPECTABICHIE O CTATUCTHYECKONW YCTOMYHNBOCTH.

K koH1y 0OyueHus B 8 kj1acce 00ydarOIMNACS MOMYyYUT CICAYIOMINE MPEIMETHBIC Pe3yIbTaThI:

W3pnekath u mpeoOpa3oBhIBaTh WHPOPMAIUIO, TPEICTABICHHYIO B BUIC TaOIUIl, TUarpamm, rpadukos,
MIPEJICTABIATh JaHHBIE B BUJE TaONHUII, TUarpamm, rpaukoB.

OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKHUX IOKa3aTeJel: CpeAHUX 3HAUYEHUH U MEp pacCeUBaHMUs
(pa3max, mucnepcus ¥ CTaHAAPTHOE OTKIIOHEHHE).

HaxoauTh 94acTOTHI YHCIIOBBIX 3HAYCHUH M YaCTOTHI COOBITHH, B TOM YHCIIC TIO pe3yibTaTaM H3MEPEHHUH U
HAOITIOICHUIA.

HaxonuTb BepoATHOCTH cy4aiHBIX COOBITHI B OIBITaX, 3Hasi BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM
YHCIIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHA COOBITHAMHU.

Hcnonb3oBath Tpaduyeckue MoOJENU: JEpeBO CIy4alHOTO AKCIEPUMEHTA, TUarpaMMbl Diijepa, JyuciioBas
npsiMast.

OnepupoBaTh TOHSATUAMH: MHOMECTBO, IOJMHOKECTBO, BBIIIOJHATH OIEpalMyd HaJl MHOKECTBAMU:
o0BbeIMHEHNE, ITepecedeHne, JONOTHEHNE, TIEPEUHCISITh JIEMEHTH MHOYKECTB, IPIMEHATh CBOMCTBa MHOXECTB.

HUcnonp3oBaTh Tpaduyeckoe NpeacTaBIeHHEe MHOKECTB M CBSI3e MEXAy HUMH Ul ONMHMCAHHSI TIPOLIECCOB U
SIBIICHUI, B TOM YHCJIC TIPH PEILICHUH 33/1a4 U3 APYTHX YUEOHBIX MPEIMETOB H KypCOB.

K xoHIty 00ydenus B 9 kiacce 00ydaronIuiics MOyqUT CIEAYIONINE TPeIMETHBIE PE3YIbTaThI:

W3Bnekats u mpeoOpa3oBhIBaTh HHGOPMAIINIO, TIPEACTABICHHYIO B PA3IMYHBIX NCTOYHHUKAX B BHJIE TAOIUII,
Jauarpamm, TpauKoB, IPEJICTABIATh JaHHBIE B BUJE TaOJHILl, TUarpaMm, rpaguKoB.

Pematp 3amaun opraHM30BaHHBIM TEpeOOPOM BApHAHTOB, a TAKXKE C HCIIOJIB30BAHHEM KOMOHMHATOPHBIX
MIPaBHJI 1 METOJIOB.

Hcnonp3oBaTh onucaTeabHbIE XapaKTEPUCTHKH AJIS MACCHBOB UYHCIIOBBIX JAHHBIX, B TOM YHCIE CpEeIHHE
3HAYECHUS U MEPBI PACCEHBAHUSL.

HaxoauTh 4acToThl 3HaYeHWH W YaCTOTHI COOBITHS, B TOM HYHCIIE IMOJIB3YSACH Pe3yIbTaTaMH MPOBENEHHBIX
W3MEPCHHI U HAOIIOICHUH.

HaxonuTh BEpOSITHOCTH CIy4YalHBIX COOBITHH B HM3YYCHHBIX ONBITAX, B TOM 4YHCJE B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSAMH, B CEPUAX UCTBITAHHIA IO TIEPBOTO YCIEXa, B CEPHSIX MCIBITAHUIH
bepnynnu.

Wmets npencraBieHne 0 CIy4yailHON BEMYHHE U O paclpeelieHNH BepOITHOCTEMH.

Nmers mpexacTaBieHHe O 3aKOHE OONBIINX YHCEN KaK O TMPOSBICHWH 3aKOHOMEPHOCTH B CITyYalHOM
M3MEHYHBOCTH H O POJIM 3aKOHA OOJBIINX YUCEI B IPUPOE U 0OIIEeCTRE.



¢ 4 43 ANINVdIO0dII O 400Vh O9.LOdhUIrOM 41190
OP3STHJL/nr00Spat//:sdpy ‘
MOYI EiatoTgHg Z S HMVHEHE BUTBEULBNOLOUO ‘“OMHOMIQ00() 9
3PFS [§J /NI 00Spa//:SANy I b KHLII009 ¢
MOII BYoLOuIQuq OJOHUBRAID BLOLOBR U 4100HIEOdog
OPJS T P3L /M O0SPIU//-SENY ¥ go(edr omdoor g ouHoToag ¥
MOII edoLoUIQuq
PPJSTHL/nIOOSpIU//-SdNY I 9 9L009MhHOWEU BBHUBRAIL) €
MOII edoLOUIQuq -
OPJSTHL/nIOOSpU//:SdNY I S BYUIOULIBL) KRHIIALBOUII) Z
MOIT edorourguq
OPJS TP3L/MIO0SPI /7SN Z L XI9HHRY SUHOIrgeLorad] | I
MOIT edorourguq
Eon\ﬂoa 19109ed 19100ed 0195 diod
JITHAIALBH0LBAYO amMddhMLIed] dIaHIIrodLHOY] q rnned.rodi /11 G\
(er1agoddgun) WOL M 901rdreed JUHBAOHIWHEBH
dIMHHOdLMAIrE 40J8h 09.LIILHI0)]
DIOVILA L

AUHVAOdUHVITT HONOIhULVINAL




I 4 43 NNV IO0dII O 400Vh O9.LOThUIrOX 41190
CYLIYFL/Mro0spaw//:sdny ‘
O[] BICLOUTQH] Z ¥ HWVHEHE BUIBEULBNOLOUO ‘“OMHOMIQ00() L
[ i 8 EULI9Q00 JI9HUEBRAI!
MOII edoLOUIQuq 9 ” J 9
CULIPIL/T00Spawy//-sny % go(edr omdoor g ouHoToEg S
MOII eMoLOUIQuq
CYLIpIL/mroospawy/sdng I 9 KUL19000 OIOHUBRAILD 4100HIEOdog ¥
MOII eMoLOUIQuq i
T LTHFL/0r00Spaw//sdny
OI] EYOLOHIGH] % BELOINKOHN €
T LTHFL/0r00Spa I/ sdny b XITHHRY
MOTI edXoLouIrguq OUHREN00R{ "BIULOMLIBLO KRHALOLBOUII() 4
CULIpIL/MIOOSPa W//-SNY ¥ BoORI / BodAY onHodoLE0
MOIT edorourguq i I
QE:AQEM“MMMMMM rasoged riLoged 0130g diod
d d annediodo _
(er1agoddgun) SHBRILIEC SITHATOCLION WOL M 901rdreed JUHBRAOHIWHEBH /N
dlHHOd LI 4038h 09.LIIRHI0)]

DOVIFA 8




[4 I 43 NNV IO0dII O 400Vh O9.LOGhUIOX 41190
C0ce[H3L/nI00Spa i/ sdny ‘
YOI ©YOLOHIgH] I 01 q1rrodLHOX ‘OMHIIIQ09() 9
COEeTHFL/NI00SpI /- Sdny 9 RHURHIOE KRHUBATS S
MOII edoLOUIQuq - D
C0ceIHJL/nroospary/:sdpy
YOI PAOLOUIgH] I 9 nrrAHdoq KUHEBLIIOL] ¥
COCeIH§L/nro0Spawy//-sdpy b 9100HLE0dog KEXOoRHdIoWO09 | ¢
MOIT edorourguq
C0Ee[H3L/nI00Spa U/ Sdny
O[] BICLOUTQH] I ¥ MINdOLEHUQWOM I9LHOWOLIC, Z
COEETHJL/NI00SpatLy//:ScnY ¥ BoORIN § BOdAY onHodoLE0
MOII eMoLOUIQuq i I
oﬁnaghmmwwwmwm rioged tatoged 0130g diod
d d Mannedioduo _
(er1agoddgun) SHBRILIEC SITHATOCLION WOL M 901rdreed JUHBRAOHIWHEBH /N
dlHHOd LI 4038h 09.LIIRHI0)]

DOVIFA 6




xemeed "edOQBH 01090I0MA
I BEWHORBHE QOMITHOWHEH U d9MIIIOQUEH 4
8/ ()99¢0g/NT00SPI W//:SANY ' xeneed "edOQBH 01090I0HR el
MOII BYoLOuIrQuq BEWHOKBHE QOMITHOWHEH U J9MIIIOQUEH
8QOPICOR/NI 00SPI WL//:SANY ' ' ,BUHORBHE o1
MOIT BYoLOUIQuq onHrad), eroged EeXOORULINEd]]
IMHEHI'OW 9LO0GHhHOL) £
I "edOQEH 010€90IrOUR BHRUITOIA] I
9¢qpPagoy/NI00Spa tL//:sANy I ITHBUAOW 9L00SHURUOL) £ o1
MOI] exdL0UIrgHq "edOQEH 010€90IrOUR BHRUITOIA]
OF8P¢9R/NI00SPIW//-SANY | ooxooruLondude 6
MOIT e¥oLouIrguq ooHI'od) '1adogeH a19d01ouE
OF8Po¢0 R /NI 00SPI /- SANY | ooxooruLondude 9
MOII BYoLouIrQuq 00HIrad) ‘'19dogeH J1990Ir U]
om%omow@g@.ﬂﬂﬂ““ﬁ MMMM I I Janwedaen]7,, eroged sexooruLed] | L
Z09P¢9g /NI 00SPI W//-SdNY ' mwwedrenr xmroorupedIonor Iadonwnd] | 9
MOII BYoLOHIQuq ‘WinedIenr suH0d1O0I U QUHALK
Ao e M oosha L s wwedIenr (XI91BhQIrOL))
81PaE98/ %Sﬁo\h u Ms I XI990MUQLrOL) ‘XI990JAdM orud S
o ong € XI9HHRY OMHAIrgRLoradir doMdonuped |
I I Janurge] ,, e1oged EexoomruINed[] ¥
98/99¢0g /NI 00SPI W//-SANY | XI9HHBY XI9HRHUIIQBL ¢
MOIT exoLourguq sune1odudolHy U OUHORJIEE]]
$Z€93¢08/MI00Spa t//:SANY ' WITHHBY WIIHRHIIQBL .
MOIT BYoLOUIQuq OII BUHOLrOMKIIE QMMOoRULINed] |
RJ199£98/nI'00SpIU//:SANY I XBIIUIrQRL € XI9HHRY OMHOLrgeLorad[| I
MOII eMoLOUIQuq
1adArd R Mroged 1Loged 0193
dIqH4IrdLBg0cRdQO0 w:EMHMM amdnuLied[]  dr9HAIr0dLHOY 4 eqxodA ena, /I g\
drqgodpun sraHHOdLIBIIC 40d8h 09.L)hMI0)Y
DOVICA L

AUHVAOdUHVI' HOHhOdAOII




MOIT BMoLOUIrQuq BLOLOBR,, BLOORd EeMOooRHLIYEd]] 0€
“aLO0HLEOdod
nndoal g 9100 KeHAIredId U BLOHOJA 6¢
9410911190
0%9J9¢9]/NT 00SPI L//:SANY g 1 orodndu g uui1god x1IgHdogoLo0Y
MOIT e¥oLourguq mioohuledn U x19HIE0dogOIrBN 8¢
qIr0J "BU119Q00 BLOLOBR U 9L00H1KOdog
bPPIaL9g/nroospaly//-sany QU190 QOHUEBRAID U 11910 UITHUBRAI) LT
MOII eMoLOUIQuq
79€J2€0g /NI 00SPI W//-SANY xeded:
MOIT BYoLOUIQuq X19HHeg0dnIHONAO QO OMHALaRIOTd] | 9¢
0€J9¢9g]/NT00Spa//:sdNy eded1 HIOOHEEED O OUHAIARIOTAd] |
MOIT BYoLOuIQuq o(pedr & 9TATT ‘INMI U 9OY] s¢
8qQQFO£0g/NI00SpI //:sd DI H GU9T]
405298/ Mxoao\h m Ms ‘Humdog 9HOIOLY KeHdBWWAD U dogad ¥
o on3 OLroUp, "[MHUMIAYd (9LOOHLHAIRd) IHOLIAL))
7SJ3¢08/MI00Spa t//:SANy e(ed1 orqamonol 5 uneres
MOIT BYoLOUIQuq omHougaerorad ] ‘odgod ‘enumdog ‘ped | X4
83099¢0 g /NI 00SPI W//-SANY ,ILOOGURHONEH
MOIT BYoLOUIQuq BEBHUBRAL),, BLOORd BRMOORMINEd]] (14
37999¢0g]/NT 00SPI WL//:SANY Janied101ou | 1z
MOII edoLouIQuq
[9NNedI0LOU | 0z
0P639¢98/nIro0spaty//:sdpy exaoduriukd | 61
MOII edoLouIQuq
26999£98/MI"00Spa l//SAN XI9HHEBY Q9UOOBIW € UMHORBHE BLOLORE 81
MOIT exorourguq
Pq33¢98/nI00Spa"W//:SdnY (1adonmdir) 9L009MEHOWEN KBHUBRALY) L1
MOIT eMorourguq °
. BAULOULBL)
06€99£98/ o %GS\M : Mb KeHIIrOLBOUII() "XITHHBY QMHOIrdeLorad] ], 91
A0 ond WeWol ol eLoged BeHArOdIHOY
xeneed ‘edOQeH 01090LONR ol

EMHOhBHE Q9MITHINMEH U 92MIII0QUueH




HNINVJI0dII

vt Ol 900Vh O9.LOThUIOM 41190

(099J9¢9g/nT00SpatI//:Sdny KU119009 OIOHUBRALD pe
MOTI edXoLouIrguq I 4100H180dog "OUHOMQ0Q0 ‘OMHIdOL1E0] |

£8QqJo¢93/NI 00Spa tI//:SANY BMMLIOULBLO ce
MOTI edXoLouIrguq I KBHAIIOLBOUII() "OMHAIMIQOQO ‘OMHAd0LIg0] |

$ZeIO€9g /NI 00SPI W//:SdNy ' XIGHHBY OMHOLrdeLorad] | e
MOIJT eXorourguq *OUHOIIQ0Q0 ‘OMHdO180] |
i s ,BU119000 OIOHUEBRAILD 9100HIKOdag

98103£98/NIO0SPIUL//-SCNY I ‘[aQed | "9L009MRHOWEN EBHUBRALY),, 1€

MOIT exorourguq

WEWal ol eLoged KeHAIrodLHOY

]eRJO¢9g] /NI 00Spa t//:SANY

,erdo KuHoIRIIadg




93P [J£98/NI00Spa tI//:SANY BHALIIQ09
MOTI edXoLouIrguq I QI9HUBRAIL) "KULIIQ00 SI9HABIHOWAIC 4
, BELODKOH]A "BMULOUIRL)),,
I I WeWAL oLl eLoged KeHAIrodLHOY ¢l
P8613£98/n00Spa w7y I GLOKOHI SHHIIrge1oTodIr o0dooru(ed | 71
MOII eMoLOUIQuq
oesha s BUHOhOIINE ‘Q0HAIdLHUIoradoed
P8LIIEO8/ %Gho\h m Ms 1 ‘QOHAI[ALBLOROD “QOHAIALULIINAdAII 11
Ol oM :MNBFLOOXKOHI eH uunedalio va1oi09))
JCHFCO]/NT 00SPIL//:SANY QUHOHIOLIOY ‘OMHORJ02dI “OMHOHUTILQ0
MOTI BdXoLouIrguq I ‘MNBELOXOHI eH nunedanQ 01
081 13£98/nI'00SpaU//:SdNY I O9L1OMKOHNWIOI ‘OFLONKOHA 6
MOIT edorourguq
9BaQF£98/nI00Spa l//-SANY 1 guHedHooRd 1awwedien]y Q
MOII eMoLOUIQuq
9Jq0JF£9g/nroospa i/ /:sdiy edogeH
MOII BYoLOUIrQuq ! 0J0g0IrOMh QMHOHOINLO d0H1deIrHRL) L
0SEQJE98/nI"00Spa Wl//:SCL I edogeH oJogorouh kuodonouyy 9
MOII eMoLOUIQuq
0SBOF£98/nroospaty/:sdpy I KMHOHOINL() S
MOIT exorourguq
39/(0F€9g]/NT 00SpatL//:SANY I 9100 EeHAI'RdIM U BIOHOW :HOLOOH1BOdod b
MOTI B3XoLouIrguq nudoal IO SMMOORHIIRINY]
{7S0J£9g/NIroospa//sdiy 1910108h
MOTI B3XoLouIrguq I 1 U100H1K0dog "KULIIQ0D JITHUBRAIL) ¢
JJ€0FE98/NI00SPI//:SANY edogeH 010401r0UR
MOII BYoLOUIQuq I oUHIad)) "91009MhHINEN BBHUBRAL) 4
9620F€9]/NT00Spat//:sdNY BMHLIOALELO
MOII BYoLouIQuq ! EBHIIIOLBOUI() "XIIHHBY OMHOLdRIOwad] | I
19ad£d>ad 19.109ed 19100ed
BUHOhAEH 01309 /1
JIHAIdLEg0sRdQo erey omiddhuLied[]  drdHIrodLHOY exodA ena, .
o

drggoddnn sraHHOd LA

d0d8h 04LIIhHUIr0)Y

DOVIFA 8




90Q£F€98/MT00Spa W/ SANY

OIIWNHOUERESH "ILOOH1B0dog KBHEOLD £

MOII BYoLOUIQuq "HOLOOHLE0dod BUHOXOHWA orrnged]| 6¢
Je NI 00Spaw//:Sd BILI909
8EJ£98/ mﬂoao\h n Mb OI9IWUOUEBEIH "ILOOH1E0dOg KBHEOLD £ 87
o ond ‘HOLOOHIE0d0g KMHOXOHWA orruged]|
$9/ €J€0g/NI00SpIW//-SANY HOLO0HLE0do8 BMHOXOLO Iz
MOII BYoLOuIQuq erANdO@ "BULIIQ09 JITHLOIWHO0IH
7L €FE9g/Nroospa//Sdiy HNOLOOHIE0dog EMHOXOLD 0z
MOII BYoLOuIQuq erANdO@ "BULIIQ09 JITHLOIWEO0IH
¥125F€9g/NT00Spa W//-SANY UU119000 OUHOROdodoN -
MOII BYoLOUIQuq U QUHOHNI19() "edorug, ewwedienyy
ERITIE98/nI00Spa /SNy OU119Q00 SOHXOIOHOgULIOd] | ¥C
MOIT edorourguq
9£9g£98/n I 00SpaTLy/ /SN EHHOXOHWA orrnged[| €T
MOIT exorourguq
8PIGIL98/MI 00SPIU//-SENY EHHOXOHWA orrnged[] 4
MOII eMoLOUIQuq
. oesha s dogad mworrouk 1 HUMAod WOLOUR AW
1498/ I %Gho\h m Ms qeK€) ‘19HAMdo8 UOhEOUE SUHRE0G LML 12
A0 oM ‘ULAL 9LOOHHOELOHULS (edadol vaL1OM0E))
dpeZF£9g/Nr00Spa//:SdNy
MOIT e¥oLouIrguq ogadoY 02
5 S— L AWEULII00D
sQe98/ mﬂoﬁo\h u Mb UNI9HJBIHOWOI€ HWITHXOWEOgOoHgRd 61
ot Mg 0 [M1M1(),, BLoged EeMoohUINed]]
5] NI 00Spa w//:sd dogras
1398/ %Gho\h m Ms UI9HHEBRAL) "HNEALIIQ00 HWITHABIHOWIITE Q1
oI oM UWI9HXOWeOgoHg d 0 191911
B NI 00Spaw//:Sd dogiaa
1a3e98/ mﬂoao\h n Mb UI9HUBRAL) "MNEULIIQ000 UNIFHABIHOWIITE L1
ot Mg HWIIHXOWeO0goHged O 19LI9II()
ZLF1F€9g/nroospa;/sdiy HULI9Q00 U1O0HIK0dog "BULIIQ009 o1
MOII BYoLOUIQuq siqHdeLIHOWSIe aumOIAdLolEudIO IR
93P [J£98/NI00Spa tI//:SANY HULI9Q00 U1O0H1E0dog "BULIIQ09 ol

MOII edoLOUIQuq

siqHdeLIHOWAIE aumoOIAdLolEudIO IR




HNINVJI0dII

vt OII 900Vh O9.LOAhUION FAITII0
Jaded T
I "9L00H1B0dog "BHLIIQ00 SIIHUEBRALY), ¥€
WeWaL oll eroged KeHIIr0d1IHOY
clend mow\w\ﬁoﬁwﬁhwﬂwm\h MMMM 1 19¢ed | "onHAMQ0QO ‘OMHIdOId0]] €¢
QT HF£9g/Nroospa//:sdiy BMULOMLELO KEHIIOLBOUII() "XITHHEY
MOII BYoLOuIQuq ! OMHOLERIOTAd] | "OMHOMQO0QO ‘OuHAd01d0] 43
073 €F€98/nIroospauu//-sdnyg egodor orud g
MOII BYoLOUIQuq ! eLHOWHAONONE OIOHUBRAILD QUHAIraRLIOTad] | Ie
9q9¢F£9g/Nroospa//-Sdny egodor orue 4
MOIT e¥oLourguq I BLHOWUJOLONE OIOHUBRALD QUHALrdRLOTod] | 0¢

EULI9000




MOTI BdoLouIrguq I "9L00H1E0dod KeX0ohudIono9 | 71
HULOOHXAdMO0

JJqSFEog/Nroospa//:sdiy ' MIAY €4 ‘en€adLo €M ‘ULOOMOOLTI .
MOII BYoLOUIQuq eH 1[9dA( €n 1oL dogiad UIIHUBRAL)
‘9L00HIB0dod EeXOoRUdIoN0d |
HLOOHXANO

0S®SFE0]/NI00SPI//:SANY | UIAY €4 ‘eN€adLo €M ‘ULOOMOOLTI o1
MOIT edorourguq eH [9dAm} €u uhol dograd UITHURRALY)
"9100HLE0dod BRIXOORMdLOWO09 |
HLOOHXANO

788GF£0R/NT 00SPI W//-SANY I NIAY €M ‘eNedd10o €M ‘ULOOMOOLTT 6
MOIT edorourguq eH [9dA M} €u uhol dograd UITHURRALY)
"9100H1E0dod KeX0ohUdLON09 |
Jurrger

807SF£98/Nro0Spa//:Sdiyg . ' XI9HHOAIMOIr€ HUIHA] X19HdOLBHMQWOX 9
MOII BYoLOUIQuq IOUHBEOEIIOIION O HOLOOHIBOdod
QUHOLOUKIAY,, BLogRd KeMOohUINed]]

P10SJ£98/ MMMWWM“\M MMMM I BIreMOR] [ MUHIIr01Kad |, L

919} €9]/NI 00SPIW//:SANY HUUHBLOhO) OLrOUh 9
MOII BYoLOUIQuq I U BUHEBLOhO)) ‘Ireudored ‘uMdoHeL0ado] |

91w mow\wgo.mmmﬂw“\h MMMM I BEUHOXOHWA orugedil 90HdOLEHUQWOY] S

I HULI9000 9ILOOWHOUGREIH ¥

I MWEU119000 TeH nunedonQ €

oLy mow\wgo.mmmww“w MMMM I BYUIOULIBL) KEHIIQLBOUII) Z

oLy mow\w.ﬁo.%ww@o.ww MMMM I XI9HHRY OMHOIrge1owad] | I

adArad 19.109ed 19100ed
BUHOhAEH 0130
dIqH4IrdLBg0cRdQO0 erey omdhuLNed[]  dMaHIrodLHOY] edxodA ena, /1 g\°

drggoddnn sraHHOd LA

40%8h 04dLYIhHUIr0Y

DOVIFA 6




BE6RJE98/NI"00Sp W //:sAY

EBHIIRLBIUL() "XI9HHRI OSEOQM&HOH‘OQ:

LT

MOII BYoLOuIQuq ‘HAHEHE BUIBEUIBWOLOUO “OUHOIMIQ00()
BMMLONLELO BBHIIIOLBOUII()
‘HAHEHE BUITBEUIBWOLOUO ‘“OUHOIMIQ00() 9¢
0¢€8LF€98/NI00Spa /sy XI9HHBY QUHOLEe1oTod] |
MOTI BdXoLouIrguq ‘UMHEHE KUIREUIBWALOUO ‘OMHAIMIQ00() s¢
oL mowﬁﬂ%ﬂﬂ“ﬂ\m MMMM I[OOUh XUIMIII0Q BHOMBE OMHOHOWHUA] | v
7S9/J€9g/nroospa//sdiy L101dth
MOTI BdXoLouIrguq OI9ITIONOII O HOL00H1B0dod aMHAIdOWE] X4
voeL3 mow\wgo.mmmwwww MMMM I[OOWMh XUIIGII0Q 9HOMBE O OHULEHO[ | 2
I9HURULOd
98J9F£98/nI"00Spa wl//:SAny BWHORBHE OJOHITOdD 010300RM10d0dL Med 12
MO BI210HIgH] EUHBIKO 0IONOORHIEWaleW I9domud]]
9BPYJ£9g/NI00Spa Ul//:sdny IIHURh UL HOHUBRALTD
MOTI BdXoLouIrguq EUOdoLIONT U OMHBIUXKO 90MOShHULBNOLEIA 0¢
7799 £0R/NI 00SPI /- SANY norooHLEOdog
MOTI BMXoLouIrguq ouHororadoed M BHURUIOE KBHUBRALY) 61
9P/ 9J€9Q /NI 00SPIT//: SNy JarrAndeaq
MOII BYoLOUIQuq BUHELMIO],, tlooed KexooruLed] | 81
0899F€98/NI 00SPIW//:SANY nrrAndoq uuHeLnOn nudod g UM119909
MOII BYoLOHIQuq nrooHisodog ‘urrAndoq KMHEBLIALON] L1
7PY9F£98/NI00Spat//:SdNy nrrAHdoq uuHeLIon nudad € UULIIQ0D
MOII BYoLOUIQuq nrooHisodog ‘urrAndoq KMHEBLIAION] 91
BXOL0A 0J09doll OF UUHBLIIIION
E1do)) "BhBIAQH U XOII0 £ "OUHBLIMIOL] sl
0G€0J£9g/NI00Spaw//:SdNY BXoI0A 0109dol OX HUHBLIIION
MOTI BdXoLouIrguq E1do)) "BhBIAQH U XOII0 £ "OUHBLIIOL] i
7919F£98/nIoospatu//-sdny BXoLA 0109don O UUHBLIGLIOU
MOTI BMXoLouIrguq K1do)) "BhBIAQH U XOII0 £ "OUHBLIMIOL] el

01953 €08/NT00SPaW//SANY

HULOOHXAdMO0
NIAY €M ‘eNedd10o €M ‘ULOOMOOLT
eH 19dAQ €n mIro1 dograd UIIHUBRAL)




HNINVJIO0dI

vt Ol 900Vh O9.LOThUIOM 41190
I HMUHEBHE BUTBEULBNOLOMO ‘OMHAIMIQ00() v
95QRJ£98/nI 00Spa"l//:SdnY I eroged BeHAIrOdIHON EBOJIOL]] c¢
MOII eMoLouIQuq
B[9RFE9Y/NI00Spa w//:SANY I KUHOIRTodIIoRd U I9HURMIOE SIHUBRALY)
MOIJT eXorourguq ‘UUHBHE BUIBEULEWALOUO “OMHIIIQ09() ct
oospatl < BuHararaduoed U IIHURHILSE
80v&JE98/ %xoﬁo\h u Ms 1 OIMHUEBRAL) ‘IMHUAOLEHUQWON I9LHOWOL'C, I
ot Mg ‘UMHEHE KUIREUIBWALOUD ‘OMHAIMIQ00()
$G9/F€0]/NI00SPIW//:SANY ' MNAOLEHUQWON I9LHOWALIC,
MOTI BdoLouIrguq ‘UMHEHE KUTREUIBWALOUO ‘OMHAIMIQ00() 0t
a— —_—, MNAOLEHUQWON I9LHOWALIC,
69L3¢98/ o %GS\M m Mb 1 "EULII000 OJOHHBRAID 4100HIBOdog 62
A0 ond ‘UUHBHE BUIBEULEWALOUO ‘OMHIIIQ09()
S8 /J€9g/NI 00SPaW//:Sdny ' KU119000 OIOHUBRAILD 9100H1B0dog

MOIT eMorourguq

‘UMHEHE KUIREUIBWALOUD ‘OMHAIMIQ00() 8¢

BAINULIOULEL)




MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KUIACC
Kon .
DOBEDSIEMOro IIpoBepsieMble peAMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
poBep 00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI'O 00111eT0 00pa3oBaHuA
pe3yJbTaTa
5 BeposiTHOCTB U cTaTUCTUKA
Uurtate wWHGOpMAIUIO, TPEACTABICHHYI0O B Ta0ONWIax, Ha auarpammax,
5.1 NPE/ICTABNIATh JAHHBIC B BHJIE TaOJMWII, CTPOHUTH JHarpaMMbl (CTOIOUKOBBIE
(cTonbuatpie) U KPYTOBBIE) IO MACCHBAM 3HAYEHHI
59 OnucelBaTh W HWHTEPIPETHPOBATH  pEANbHbIE  YWCIOBBIE  JIaHHBIC,
’ MIPEJICTaBJICHHBIC B TaOIHUIIAX, HA AUarpaMMax, rpadukax
Wcmonp30BaTh i OMHCAaHWSA JAaHHBIX CTATUCTHYECKHWE XapaKTEPHUCTHKU:
53 cpenHee apudmernyeckoe, MeAraHa, HauOOJbIIeE U HAUMEHBIIICe 3HAYCHUS,
pa3zmax
WNmers mpencraBieHHe O CIydallHOW W3MEHYMBOCTH Ha MpUMeEpax IICH,
54 (hU3NYeCKNX BEIMYUH, aHTPOITOMETPUIECKUX JIAHHBIX, IMETh pE/ICTaBICHHUE
0 CTaTHUCTUYECKON YCTONYMBOCTU
8 KUIACC
Kon .
DOBEDSIEMOro IIpoBepsieMble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUS] OCHOBHOM
posep o0pa3oBaTeIbHOM MPOrPaMMBbI OCHOBHOI0 0011ero 00pa3oBaHus
pe3yJbTaTa
5 BeposTHOCTB U CTaTUCTUKA
W3enekath W mpeoOpa3oBbiBaTh HHOOPMAIHMIO, TIPEICTABICHHYIO B BHUJIE
5.1 Tabnul, auarpamMM, rpadUKoOB, MPEACTaBIATh [aHHBIC B BHIE TaOJMII,
Juarpamm, rpa)ukoB
OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKHX TIOKA3aTeNieil: CpPeIHUX
5.2 3HaUeHUH W Mep paccewBaHus (pa3Mmax, JHCIIEPCHS U CTaHAapTHOS
OTKJIOHEHHE)
53 HaxoauTh 9acTOThI YUCIIOBBIX 3HAYCHHI U YACTOTHI COOBITHIA, B TOM YHCIIE 110
) pe3yibTaTaM U3MEpPEHHI U HaOIF0ACHUH
HaxoauTh BEpOATHOCTH CIIYJalHBIX COOBITHH B OIBITaX, 3HAs BEPOSTHOCTH
5.4 JJIEMEHTAPHBIX COOBITHIA, B TOM 4YHCIE B OIBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITHSIMH
55 Ucnons3oBaTh Tpaduyeckue MOCITU: JEPEeBO CIIy4alHOTO 3KCICPUMCHTA,
) Juarpammsl Disiepa, 4icioBast mpsimast
OnepupoBath MOHIATUSIMHU: MHOXKECTBO, TTOJIMHOKECTBO; BBITIOIHATH ONIEpaIlluu
5.6 HaJl MHOXKECTBaMH: OObEJMHEHHE, MEPECCUCHHE, JOMOIHEHHE; MEPEUHCIITh
3JIEMEHTHI MHOYKECTB, IPUMEHSTh CBOMICTBa MHOYKECTB
Hcnonb3oBaTh rpadudeckoe mpeacTaBIeHHe MHOXKECTB U CBSI3CH MEXy HUMU
5.7 JUTSL OTIMICAHUSI TIPOIICCCOB M SIBJICHMIA, B TOM YHWCJIC TIPU PEUICHUH 3a7ad U3
JIPYTHX YYeOHBIX TIPEAMETOB M KYPCOB
9 KVIACC
Kon .
DOBEDSIEMOro IIpoBepsieMbie peAMeTHBIE PE3YJIbTATHI 0CBOCHUSI OCHOBHOM
posep o0pa3oBaTeIbHOM MPOrPaMMBbI OCHOBHOI0 0011ero 00pa3oBaHus
pe3yJbTaTa
5 BeposiTHOCTB U cTaTUCTUKA
U3Bnekath 1 ipeoOpa3oBbIBaTh HHPOPMAIINIO, TIPEJICTABICHHYIO B Pa3INIHBIX
5.1 UCTOYHHMKAX B BUJAC TaOJMIl, AMarpaMM, rpadukoB, MPEACTaBIATh JaHHBIE B
BUIe TaONHL, JUarpamMm, rpaKoB
59 Pemarp 3amaum OpraHM30BaHHBIM TMEpeOOPOM BapHaHTOB, a TaKXKe C
) UCIIOJIb30BaHHEM KOMOMHATOPHBIX MPABHJI U METOJIOB




Hcnonp30BaTh omnucaTeiIbHEIC XapaKTCpUCTHUKU [JId MACCHUBOB YHUCIIOBBIX

>3 JIAHHBIX, B TOM YUCJE CPEIHUE 3HAUCHUSI U MEPhI PACCEUBAHUS
54 Haxomuth 4acTOTHl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIE IMOJB3YSICh
’ pe3yibTaTaMu POBEACHHBIX U3MEPEHUN M HAOJIIO ICHHI
HaxomuTh BEpOSATHOCTH CIy4alHBIX COOBITHH B M3YyYEHHBIX OIBITaX, B TOM
5.5 YHCcIIe B OMBITaX ¢ PABHOBO3MOXHBIMH DJIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX
UCIIBITAaHUH 10 IepBOro ycrnexa, B Cepusix ucnbiTanuii bepuymu
56 Nmets MpE/CTaBICHHE O CIydailHOM BeJMYMHE U O paclpeeleHun
BEPOSITHOCTEH
WNmetrs mpencraBieHHe O 3aKOHE OOJNBIIMX YHCEI KaK O TIPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIYYaiHOH W3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIITHX

YHUCeN B IIPUPOJIC U OOIIECTBE

7 KJIACC

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon

ITpoBepsieMblii 3J1eMeHT COAEPKAHUS

5

BepOHTHOCTB " CTaTHUCTHKA

5.1

[IpencraBnenue JaHHBIX B BHJE TaOIHI, qUarpaMm, rpadgukoB. 3anonHeHne Tadiu,
YTEHHUE U TIOCTPOCHHUE TUarpaMM (CTOIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX). UTeHue
rpaduKOB peanbHBIX MpoleccoB. M3Bneuenue nHGopManuy u3 quarpamm U TaOuui,
UCTIONIb30BaHNE M MHTEPIIPETAlns JaHHBIX

52

OmucarenpHas CTAaTUCTHKA: cpeaHee apudmeTwdeckoe, MeauaHa, pasMax,
HanOoJIbIIIee W HAWMEHBINEE 3HAYCHUS HaOopa YHCIOBBIX IaHHBIX. lIpuMephl
CIIy4ailHOM M3MEHYHUBOCTHU

53

CrydaiiHblil SKcTIepuMEHT (OTBIT) M Cy4yaiiHOe coOBITHE. BeposSTHOCTH M YacToTa.
Pone ManoBepoOsTHBIX M TPAKTHYECKH JOCTOBEPHBIX COOBITHH B MPHUPOAEC U B
oOmecTBe. MoHeTa M UIpalibHAast KOCTh B TCOPHH BEPOSITHOCTEH

54

I'pad, BepmmHa, pedpo. Crenenp BepmmHBL Yncno pédep W cymmapHas CTEIICHb
BepuiuH. [IpeacraBineHue o cBs3HocTd rpada. Llemu m mukiel. Ilytu B rpadax.
O6xon rpada (sitnepoB myTth). [lpencraBieHune 00 OpPUEHTUPOBAHHOM TIpade.
Pemenue 3agau ¢ moMmouibio rpagos




8 KJIACC

Kon ITpoBepsieMblii 3J1eMEHT CO/IeP:KAHUSA
5 BeposTHOCTh U cTaTUCTHKA
5.1 [IpencraBieHne TaHHBIX B BUE TAOJHII, TUarpaMm, rpadMKoB
59 MHOKeCTBO, dJIEMEHT MHOXECTBa, MOAMHOXecTBO. Onepanuy HaJl MHOKECTBAMHU:
' 00BbeTMHEeHHUE, TIepEeCeUCHHUE, JOTIOTHEHUE
53 CpoiicTBa omepanuii HaJg MHOXXECTBAMH: MEPEMECTHTEIbHOE, CcodYeTaTeNbHOe,
pacrpenenuTenbHoe, BKIIOUECHUS
54 Ucnons3zoBanue rpaqumqecxoro MIPECTABICHUS] MHOXKECTB JIJIsl ONMMCAHUS PeabHbBIX
MIPOLIECCOB U SIBIICHUMN, IPU PEIICHUH 3a/1a4.
55 Usmepenne paccenBaHus JaHHBIX. Jlucmepcuss ©  CTaHIApTHOE OTKJIOHCHUE
YHICIIOBBIX HA0OpOB. JlmarpaMmMa pacceuBaHUs
DneMeHTapHbIe COOBITHS ciydailHOro ombITa. CiyuaiiHbie coObITHs. BepostHocTn
56 coObITHIA. OTBITEI ¢ PABHOBO3MOXKHBIMHU 3JIEeMEHTapHBIME COObITUSIMH. CydaiHbIi
BBIOOD. CBS3b MEXAY MAJIOBEPOSATHBIMU U MPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMH
B IIPHUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa JepeBbEB: CAMHCTBEHHOCTb ITyTH, CYIIECTBOBAHHUE BHUCAYCH
5.7 BEPIIUHBI, CBA3b MEXIY YUCIOM BEPIIUH W 4yucioM pédep. [IpaBuino yMHOXKEHUS.
Penrenue 3a1au ¢ moMmonipio rpado
53 [IporuBononoxueie coObiTUs. Juarpamma Diinepa. OObeIUHCHHE M IEPECCUCHUE
coOwiTuii. HecoBMecTHBIE cOOBITHS. DOpMyIIa CI0KEHHS BEPOSITHOCTEH
5.9 YcnoBHas BepoATHOCTE. [IpaBmiio ymMHOKeHHS. HezaBucHMEbIE COOBITHSI
510 [IpencraBnenne ’kcnepuMeHTa B BHJE AepeBa. PelneHne 3ama4 Ha HaXOXKICHHE
BEPOSITHOCTEH C TTOMOIITBIO JIEPEeBa CIIyIalHOTO SKCIIEPIMEHTA, TUarpaMm Ditirepa
9 KJIACC
Koa ITpoBepsieMblii 3J1eMeHT COAEPKAHUS
5 BeposTHOCTh U cTaTUCTHKA
51 [IpencraBieHue NaHHBIX B BUAE TaONWIl, auarpamm, rpaduKoB, WHTEPIPETAIUSI
JaHHBIX. UTeHNE U TOCTpOSHHE TabIUI], TUarpaMm, TpahuKOB 10 peaTbHBIM TaHHBIM
5.2 [TepecTanoBku 1 hakTOpHAT
53 CoueraHus ¥ 9HCIIO0 COUYCTAHHUH
5.4 Tpeyronbuuk [Tackans. Pelienre 3aga4u ¢ HCONB30BaHUEM KOMOMHATOPHKH
55 I'eomeTpuyeckast BeposTHOCTh. CliydaiiHbIN BBIOOp TOYKH M3 GUI'YPHI HA IJIOCKOCTH, U3
OTpe3Ka U U3 AYTH OKPYKHOCTH
5.6 Hcnprranue. Ycenex u Heynava. Ceprs HCIIBITAaHUH IO TIEPBOTO yCIexa
5.7 Cepust ucnibiTanuii bepuyiin. BepostHocTr coObITHH B cepuu UCTibITaHui bepHyu
5.8 CrydaliHas BeTMIMHA B pacIipeielieHue BEPOITHOCTEH
59 Marematuyeckoe oxxujanue u aucrnepcus. [Ipumepbl MaTeMaTHYECKOTO 0KUIAHUS KakK
TEOPETHIECKOTO CPEAHETO 3HAYCHHS BEITHINHBI
510 MaremaTrHyeckoe OXXKHUJIaHWE M JUCIIEPCUs CIIyYalHOW BEJIMYMHBI «UUCIO YCIIEXOB B
cepuM HcnbITaHUu bepHyum)
511 [lonsitre 0 3akoHe OonmpIMX uwMcen. V3MepeHwe BEpOATHOCTEH C TOMOIIBIO YAacTOT.
’ Poub 1 3HaUeHME 3aK0HA OOJBIIKUX YUCEI B IPUPOJIC U OOIIECTBE




INPOBEPSEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUSA

Kon
MPOBEPSIEMOT0
TpeOoOBaHMS

I[IpoBepsiemble TpeOOBaHMS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHHUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMbI OCHOBHOIO 0011ero 00pa30BaHUs HA OCHOBE
DIrocC

YMeHue omneprupoBaTh MOHSATHSIMH: MHOKECTBO, MOJMHOXECTBO, OMNEPAldU HaJ
MHOXXECTBAMH;, YMEHHE OIECPUPOBATH MOHITUSAME: Tpad, CBI3HBIN Trpad, AepeBo,
[UKJ, MPUMEHATh MX TpPH PEUICHHH 33]a4; YMEHUE HCIIOJIb30BaTh Tpaduveckoe
MPEACTABICHUE MHOXECTB JJI OMHMCAHUS PEANbHBIX IMPOLECCOB U SABICHUN, NpU
pEIICHHH 33124 U3 IPYTHX YUeOHBIX MPEIMETOB

YMeHune  omepupoBaTh  IOHATHSIMH:  ONpEACIICHHe, aKChoMa, TeopeMma,
JIOKA3aTeIbCTBO; YMEHHE pACIO3HaBaTh HWCTHHHBICE W JIOXKHBIC BBICKA3bIBAHMUS,
MPUBOJUTH TPUMEPHl U KOHTPOPUMEPHI, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA
BBICKA3bIBaHUHU

YMeHue omepupoBaTh MOHATHUSAMHU: HATypajJbHOE YHUCIO, MPOCTOE U COCTaBHOE
YHUCIIO, AETUMOCTh HATypaNbHBIX YHCEN, NPU3HAKH JEIMMOCTH, IeJIoe YHCIIO,
MOJyJ1b YHMCJIa, OOBIKHOBEHHas ApOOb W JecATHYHAs JApOOb, CTAaHIAPTHBIA BUJ
YHUClla, PAlUOHATBHOE YHCIO, UPPAIMOHAIBHOE YUCIO, apu(METHICCKUN
KBaJIPaTHBI KOPEHb; yMEHHWE BBIMIONHATH NEHCTBHS C YWCIAMH, CPaBHUBATh U
YHOPSIIOYHNBATH YMCIA, TPEJCTABIATh YMCIIAa HAa KOOPAMHATHOW MPSIMOM, OKPYTIISATH
YHCIIa; YMEHHUE JIeTaTh MPUKHUIKY U OIICHKY Pe3yIbTaTa BEIYUCICHUN

YMeHue — omepupoBaTh — TMOHSATHAMH:  CTEMEHb C  IGJBIM  [OKa3aTeneM,
apuMeTHYeCKUl KBaJpaTHBIM KOpEHb, MHOTOYICH, anreOpanveckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENeHH OOJIbIIe CIHHHUIIbI,
YMEHHE BBIMOJHATH PAacy€Thl MO (GopmysaM, IpeoOpa3oBaHMs IENbIX, APOOHO-
PaIMOHATBHBIX BBIPAKCHHH W BBIPAKCHUI C KOPHIMH, Pa3IOKEHHEe MHOTOWICHA Ha
MHOKUTEJIM, B TOM YHCIE C HCIOJb30BaHHEM (OPMYJ pa3HOCTH KBAapaTtoB U
KBaJIpata CyMMbI M Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUSMH: YHCIOBOE PABEHCTBO, YpaBHEHHE C OIHOMN
MEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; yMEHHUE pellaTh
JUHEHHBIC U KBaJIpaTHBIC YpaBHEHHS, TPOOHO-pAIlMOHANLHBIC YPABHEHUS C OJHON
MEpEMEHHOM, CUCTEMBI JBYX JMHEWHBIX YpaBHEHWH, TMHEWHbIE HEPABEHCTBA U MX
CHUCTeMBI, KBaJpaTHblE M JOpPOOHO-pallMOHaJIbHBIE HEPAaBEHCTBA C  OIHOMN
MEPEMEHHOM, B TOM 4YHCIE MpH pEHICHUH 3aJady M3 JAPYTUX NOPEeIMETOB U
MpPaKTUYECKUX 3a7ay; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO TMPIMYyH0 U
KOOPJIMHATHYIO TIOCKOCTh JJIsi U300pa)KeHUsl PEeNICHUI YpaBHEHWH, HEPABEHCTB U
CHUCTEM

YMeHne omnepupoBaTh MOHATHAMHU: GYHKIWA, Tpaduk (QyHKOWHHM, HYIH (GYHKITHH,
MPOMEXKYTKHA  3HAKOIIOCTOSHCTBA,  TPOMEXKYTKH  BO3pacTaHWs, yOBIBaHUS,
HanOoJblliee U HANMEHbIIee 3HaUCHHS (DYHKIINU; YMEHHE OTIEPUPOBATH MMOHITHSIMH:
npsiMasi  TIPOTIOPIMOHANIBHOCTD, JIMHEHHAs (QYHKIWS, KBaJpaTW4Has (QYHKIUS,
oOpaTHas MPOMOPIUOHATBLHOCTh, Tapadoia, TUNepooiIa; YMEHUE CTPOUTh rpaduKu
(hyHKIMH, WCMONB30BaTh TpapUKH IS ONPEACICHHS CBONCTB TPOIECCOB U
3aBHCUMOCTEH, JUIsI pellieHHs 3a7ad W3 JPYTUX YUeOHBIX MPEJIMETOB U peabHON
JKU3HU; YMEHHUE BBIPAKATh (OPMYIaMH 3aBUCUMOCTH MKy BETMYMHAMU

YMeHue omepupoBaTh MOHATHSAMH: TMOCIEAOBATENFHOCTh, apu(MeTndeckas |
reoMeTpuyecKas MpOTpeccuy; yYMEHUE KCIIOJIb30BaTh CBOICTBA
MocIe0BaTeNIbHOCTEH, (hOPMYITBI CYMMBI M OOIIETO 4IECHA MPH PEUICHUH 3a/1ad, B
TOM YHCJIE 33]1a4 U3 APYTUX yUEOHBIX MTPEIMETOB U pPEaTbHOMN KU3HU

YMeHue pemats 3a/1a4d pa3HbIX TUIMOB (B TOM YMCIIE HA MPOIEHTHI, IONH U YacTH,
JIBIDKEHHE, pa0oTy, IIEHY TOBAPOB M CTOMMOCTh MOKYIIOK M YCIYT, HAJIOTH, 3aJauu




13 00JIaCTH yIpaBJICHUS JIMYHBIMU U CEMEHHBIMU (PUHAHCAMH); YMEHUE COCTABIISATh
BBIPAKCHHUS, YPABHEHUS, HEPABCHCTBA U CUCTEMBI IO YCJIOBHIO 3aJ1a4H, UCCICAOBATh
MOJTyYeHHOE PelIeHre U OIEHUBATh MIPAaBA0NOJO0OHOCTH OTYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATHIME: GUTYpa, TOUKA, OTPE30K, psIMasd, Ty, JIOMaHasd,
yrojl, MHOT'OYTOJNbHHUK, TPEYTOJLHUK, PAaBHOOCAPEHHBIH W PaBHOCTOPOHHUIA
TPEYroJbHHUKH, TPSMOYTOJBHBIH TPEYroJbHUK, MEIHaHa, OMCCEKTpHca W BBICOTA
TPEYTONbHHUKA, YETHIPEXYTOJAbHUK, MMapajuiesiorpaMM, pPOMO, MPSIMOYTOJEHUK,
KBagpar, Tpameuus; OKPY)XHOCTb, KpyI, KacaTelbHas; 3HaKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE pelliaTh 3aJadyd, B TOM 4YHCIE W3
MOBCETHEBHOM JKM3HU, HA HAXO0XIECHUE T€OMETPUUECKUX BEJIMYHH C PUMEHEHUEM
W3yUYEHHBIX CBOMCTB QUTYp U (HaKkTOB

10

YMeHue onepupoBaTh MOHATHUSMH: PaBEHCTBO (PUTYp, paBEHCTBO TPEYTOJBHUKOB;
MapajuieIbHOCTh M TEePHEeHANKYJSIPHOCTh TPSMBIX, YTOJI MEXIy MPSIMBIMH,
NEepIEeHIUKYJIISP, HAKJIIOHHAS, TPOEKIHsI, moo0ue Guryp, moJoOHbIE TPEYTONbHUKH,
CUMMETpHUS OTHOCUTEIBHO TOYKM M NpAMOH; yMEHHE paclo3HaBaTh pPaBEHCTBO,
CUMMETPHIO U ToA00He GUryp, napajuiensHOCTh U MEPIEHIUKYISIPHOCT MPSIMBIX B
OKpY’KaroIeM MHUpe

11

YMeHue omnepupoBaTh MOHATUSMH: JUIMHA, PACCTOSHUE, Yroa (BEeIWYWHA YIUia,
CHHYC W KOCUHYC yrjia TPEyroJbHHKA), IUIONIa/lb; YMCHHE OIICHHBATH pa3MEphl
MPEeIMETOB M OOBEKTOB B OKPYKAIONIEM MHpPE; YMEHHUE NPUMEHSITh (POPMYIIBI
MepUMeTpa U TUIOIMAAN MHOTOYTOJIBHHUKOB, JUIMHBI OKPY>KHOCTH Y TUIOIIAIN KpyTa,
o0beMa MPSMOYTOJNIBHOTO —MapaUIe/ieNuNe/[a; yYMEHHE TMPUMEHSTh MPHU3HAKH
paBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME VYIJIOB TpPEYrOJbHUKA, TEOPEMY
IIucdaropa, TpUrOHOMETpHUYECKHE COOTHOIICHHS JJIi  BBIYUCIEHHUS  JUIVH,
paccTOsIHU, TUIoaaen

12

VYMmenne n300paxarh IUIOCKHE (GUIypsl M HMX KOMOWHAIMM, MPOCTPAaHCTBEHHBIC
(Gurypsl OT pyKH, ¢ TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB
110 TEKCTOBOMY HMJIM CHMBOJIBHOMY OIIMCaHUIO

13

VYMeHue omnepupoBaThb MOHATHUSAMHU: NOPSAMOYTOJbHAs CHCTEMa KOOpAUHAT,
KOOpPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEACHNE BEKTOpa Ha HHCIIO,
CKaJIsIpHOE MPOM3BENCHNE BEKTOPOB; YMEHHUE MCIIONB30BaTh BEKTOPHI 1 KOOPIUHATHI
JUTSL TIPEJICTABIICHUS JAHHBIX M PEHICHHS 3a7ad, B TOM YHCIE U3 JAPYTUX YYeOHBIX
MPEMETOB U PeaIbHOM JKU3HU

14

YMeHue OmnepupoBaTh MOHATHSAMH: CTOJIOMKOBBIC W KPYrOBBIC THATPAMMEI,
Ta0NUIBl, cpeaHee apupMETHUSCKOE, MeIuaHa, HauOOJIbIICe M HaWMEHBIICES
3HAUCHMs, pa3Max YHUCIOBOrO Habopa; yMeHHE W3BJIEKaTh, HHTEPIPETHPOBATH H
npeoOpa3oBeIBaTh HH()OPMAIIHIO, MPEACTABICHHYIO B TAOJUIAX M HA JHArpaMMax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEePHUCTHKH PEATbHBIX IPOIECCOB U SIBJICHHIA;
yYMEHHE Paclio3HaBaTh M3MEHYHMBBIC BEJIMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHne onepupoBaTh MOHATHSMU: CIyYalHBIN OMBIT (CIyJalHBIA SKCIICPUMEHT),
3JIEMEHTAapPHOE COOBITHE (BIEMEHTApHBIH KMCXOJ) CIlydallHOrO OIbITa, CIydaiiHOe
cOOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOJUTh BEPOSTHOCTH CIydalHBIX
COOBITHI B ONBITaX C PABHOBO3MOXKHBIMH J3JIEMEHTAPHBIMU COOBITHUSIMU, yMEHHE
pemaTs 3a7a9i METOAOM OPTaHW30BAHHOTO Mepedopa M ¢ NCMOIBF30BaHNEM MPaBHIIa
YMHOXCHHSI, YMCHHE OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUH W SIBICHHIA,
MOHUMATh POJb TMPAKTHUYSCKH JOCTOBEPHBIX M MAaJIOBEPOSITHBIX COOBITHI B
OKpY’KaloIlleM MHpPE W B JKU3HH, 3HAKOMCTBO C TOHITHEM HE3aBHCUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEI U €TO POJIbI0 B MACCOBBIX SIBIICHUSIX

16

YMeHne BHIOWpPATh TOMXOANTUN W3YyUYEHHBIM METOA Ui pEIICHHS 3aJadyw,
MPUBOAUTH TPUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U JKU3HH,
pacrmo3HaBaTh TIPOSIBIIEHHE 3aKOHOB MaTeMaTHKH B HMCKYCCTBE, OMMCHIBATh
OTJIeTbHBIE BBIJAIOIINECS PEe3yIbTaThl, IOJYUCHHBIE B XOJ€ Pa3BUTHA MaTEMaTHKU
KaKk HayKd, MPUBOJUTH NPUMEPHl MAaTEMaTUYECKUX OTKPBITMM U HUX aBTOPOB B
OTEUYECTBEHHOI M BCEMUPHOI HCTOPUU
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