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HNOACHUTEJBbHASA 3AIINCKA

B coBpemeHHOM 1M(POBOM MHpE BEPOSTHOCTb M CTAaTHCTUKA IPHOOpETaloT BCE
0OJBIIYI0 3HAUMMOCTb, KaK C TOYKHM 3pEHHUS NMPAKTUYECKUX NPHUIIOKEHUH, TaK U UX POJIH B
0o0pa30BaHUM, HEOOXOIMMOM KaXJOMy 4eJoBeKy. Bospacraer umcno mnpodeccuil, mpu
OBJIQJICHUU KOTOPBIMU TpedyeTcs Xoporras 0a30Basi MOJATOTOBKAa B OOJACTH BEPOATHOCTH H
CTaTUCTHKH, Takas MOATOTOBKAa Ba)kKHA JJs TNPOJOJDKEHUs OOpa3oBaHUS M I YCHEIIHOM
npo¢eCcCHOHATBLHON Kapbephl.

Kaxnplii 4enoBeK NOCTOSHHO NPUHUMAET PEIIECHUS HAa OCHOBE HMEIOUIUXCA y HEro
JAHHBIX. A 11 00OOCHOBAaHHOTO TPWHSTHS PEIICHHS B YCIOBUSX HEIOCTATKa WM HM30BITKA
uHpopMaluu HEoO0XOAUMO B TOM YHCIE XOPOIIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

VMIMeHHO TOA3TOMY OCTPO BCTaja HEOOXOAMMOCTb C(HOPMHUpPOBATH y OO0YyYaroLUXCs
(YHKIMOHATBHYIO TPaMOTHOCTb, BKIIOYAIONIYIO B ce0f B KauecTBe HEOThEMIIEMOM
COCTAaBIJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTHYECKH aHAIU3MPOBaTh HH(OpPMAIHIO,
NPEJCTAaBICHHYI0 B pa3IMYHBIX (opMax, IMOHMMATh BEPOSTHOCTHBI XapakTep MHOTHUX
pEaAIbHBIX ITPOLECCOB U 3aBUCUMOCTEM, TPOU3BOIUTD IIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH NpPUHIMIIAMH cOOpa, aHamu3a u
IpPEJCTaBICHNUs JaHHBIX W3 pa3lWyHbIX cep KU3HM OoO0IIecTBa M rocynapcrBa ImpuoOILaeT
oOyyaromuxcst K OOIIeCTBEHHBIM HHTepecaM. l3yueHne OCHOB KOMOWHATOPHKH pa3BUBACT
HaBBIKM OpraHM3alluy nepedopa M MojcuéTa YMciia BapUaHTOB, B TOM YHCIIE B MPHUKIAIHBIX
3ajadax. 3HAKOMCTBO C OCHOBAMH TEOpPHH TpadoB CO3MAET MAaTEeMAaTHUYECKUN (YHIAAMEHT IS
(GopMHpOBaHUs KOMIETEHIMH B oOsacTh MHGOpMATHKM W IMQpoBbIX TexHojorui. Ilpu
U3YYEHUH CTATUCTHKH W BEPOSITHOCTH O0OTamaloTCs NPEACTaBICHUS OOYyJaromuxcs O
COBPEMEHHOM KapTHHE MHpa M METOJlaX €ro HCCIIeAO0BaHUs, (OpPMHUPYETCsl TMOHUMAaHHUE POJIH
CTaTUCTHKH KaK MCTOYHMKA COIMAJIbHO 3HAUMMOW WHGOpPMAIMK W 3aKJIAJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBILIJICHHUS.

B cooTBercTBMM C JaHHBIMH LEISIMH B CTPYKTYpe IpOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTP M CTaTUCTHKA» OCHOBHOIO OOIIEro 0oOpa30BaHMs BBIIENEHBl CIIEAYIOLINE
coJiepkaTebHO-MeToanueckre nuHuu: «lIpeacraBienue JaHHBIX U ONUCATENbHAsl CTATUCTUKAY,
«BepoatHocThY, «DneMEeHTb KOMOMHATOPUKNY, «BBeneHue B Teoputo rpaosy.

Conepxanne nuauu «llpeacraBieHue NaHHBIX M ONMCATENbHAs CTATUCTHKA» CIIY)KUT
OCHOBOH U1 (hopMUPOBaHMS HABBIKOB PabOThl ¢ MH(pOpMAIMEN: OT YTEHUS U MHTEpIpeTallu
uH(pOpMaNMy, TPEICTAaBICHHOW B Ta0nWIax, Ha JuarpaMmax u rpadukax, o coopa,
IIPEJICTaBICHNS U aHAJIN3a JaHHBIX C UCIOJIb30BaHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEAHMUX
U paccenBaHus. PaboTast ¢ TaHHBIMH, OOyYarOIIMECs] y4aTcsl CYMTHIBATH M WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTHPOBAaThb U KPUTHKOBATh IPOCTEHMIINE T'MIIOTE3bI, PA3MBILUIATH
HaJ (paKTOpaMH, BBI3BIBAIOIIMMU U3MEHUNBOCTD, M OIICHUBATh UX BIIMSHUE HA paCCMaTpPUBaEMbIe
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE  NpeACTaBIeHUE O  CIIy4allHOM  W3MEHYMBOCTH,  HCCIEIOBaHUE
3aKOHOMEPHOCTEN M TEHACHLMM CTAaHOBUTCS MOTHBUPYIOLIEH OCHOBOMW I M3Y4YEHHs TEOPUU
BEpOATHOCTEN. bousbllloe 3HaYeHHE UMEIOT NPAKTUYECKUE 3aJaHMs, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMUA MOJIEIISIMHU.

[ToHsATHE BEPOSITHOCTH BBOAMTCS KaK Mepa MpaBIoNoaoous ciaydaitHoro coObitus. [lpu
U3y4eHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMATCS ¢ MPOCTEHIINMU METOAAMHU BBIYUCIICHUS
BEPOSATHOCTEN B CIIy4allHbIX AKCHEPUMEHTaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJAMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTh M pelIaTh Oojee cloXxHble 3agauu. B
y4eOHBI KypC BXOAST HayallbHbIE MPEICTABICHUS O CIy4YailHbIX BEJIMYMHAX U HUX UYUCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eGHOTO Kypca OCYyIIeCTBIISIETCS 3HAKOMCTBO O00YYaIOIIUXCsl ¢ MHOKECTBAMHU
Y OCHOBHBIMHU OIIEPALMAMU HaJ MHOXKECTBAMH, PACCMATPHUBAIOTCS NMPUMEPHI NPUMEHEHHUS IS



pelieHust 3a1a4, a TakKe HCIOJIb30BAHUS B JPYTUX MaTEeMAaTHUYECKUX Kypcax U y4eOHBIX
npeaMeTax.

B 7-9 kmaccax m3ydaercsi yueOHbIH Kypc «BeposSITHOCTh M CTaTUCTHKA», B KOTOPBIN
BXOJAT pazfensl: «lIpeicTtaBieHne JaHHBIX W OMHUCATENbHAs CTAaTUCTHKa», «BeposATHOCTHY,
«DJIeMeHThI KOMOMHATOPUKN Y, «BBeeHNe B TEOpHIO TPadoBy.

Ha u3ydenune ydgeOHOro xypca «BepostHOCTh M cratuctuka» orBoautcs 101 gaca: B 7
kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 kiacce — 33 yaca
(1 gac B HEnEIIO).

COIJEPKAHUE OBYUEHUA

7 KJIIACC

[IpencraBnenne NaHHBIX B BHJE TAOMUI], AMarpamm, rpadukoB. 3amoiHeHHe TaOIuIl,
YTEHUE M MMOCTPOCHHE JUArpaMM (CTOJOMKOBBIX (CTOJIOUYATHIX) M KPYrOBBIX). UTeHHE rpadukoB
peanbHBIX TporeccoB. V3BiedeHne mHpOpMAMK W3 AWArpaMM M TaOJUIl, UCIOJIb30BaHUE U
UHTEpIpETAINS JaHHBIX.

OmnwucarenpHasi CTATUCTHKA: Cpe/iHee apuMETHIECKOe, MeInaHa, pa3Max, HaubobIIee u
HaMMEHBIIIEe 3HAYCHHUsT Ha0opa YMCIIOBBIX JaHHBIX. [I[pUMepsI cilydaitHONH N3MEHUYHUBOCTH.

Cry4aliHbIi SKCTIEpUMEHT (OIIBIT) U cy4aiiHOe coObITHE. BepositTHOCTh 1 yacToTa. Poib
MaJIOBEPOSITHBIX W MPAKTHYECKU JOCTOBEPHBIX COOBITHH B MpUpOJE U B oOmiecTBe. MoHeTa u
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepmmHbL. Ywnciao pédep W cyMMapHas CTETCHb
BepmnH. [IpencraBnenue o cBszHoctu Tpada. llenu u mukisl. [Iytu B rpadax. O6xox rpada
(otinepoB myth). [IpencraBneHne o0 opueHTHpoBaHHOM rpade. PemieHue 3amad ¢ momomibo

rpados.

8 KVIACC

[IpencraBnenne JaHHBIX B BHJIE TaOJIUI, TUarpaMM, rpa(ukos.

MHOXECTBO, 3JIEMEHT MHOECTBa, NOJMHOXeCTBO. Ornepauuy HaJ MHOYKECTBAMM:
o0ObeaMHEHMEe, TepecedyeHue, paonogHeHue. CBoiicTBa omepanuil  HaJ  MHOMKECTBAMU:
NEPEMECTUTENBHOE, COYETATEIbHOE, paCHpeAeNIUTeNIbHOE, BKIIOUeHUs. Vcrnonb3oBaHue
rpauuecKoro MpeiCcTaBIeHUs] MHOKECTB JUIS ONMCAHUs PeabHBIX MPOIECCOB U SIBICHUH, MPH
pelIeHnu 3a1ay.

N3mepenue paccernBaHus JaHHBbIX. [lucnepcusi U CTaHJApTHOE OTKJIOHEHHME YHCIOBBIX
HabopoB. JluarpaMma paccenuBaHuUs.

DOneMeHTapHbIe COOBITHS CiydaifHoro ombiTa. CrywaitHple coObITHS. BepostHocTH
coObITHii. ONBITEI C PaBHOBO3MOXKHBIMHU JJIEMEHTapHBIMU COOBITHSMHU. Ciy4yaliHbI BBIOOD.
CBsi3p ME@XIy MaJOBEPOATHBIMA M TPAKTUYECKH JIOCTOBEPHBIMU COOBITHSAMH B MPHUPO/IE,
o0IIecTBe U HayKe.

HepeBo. CBoiicTBa 1€peBbEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAHUE BUCSUEH BEPILNHBI,
CBS3b MEX]y YMCIOM BepiuH U yucioMm pédep. [lpaBuno ymHoxkenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IpotuBononoxxkusie coObITHsA. Jnarpamma Oinepa. OObeAMHEHHE € TEepeceYCHUE
coObiTuii. HecoBmecTHble coObITHS. @DOpMyna CIOXEHHS BEPOSTHOCTEH. Y CIOBHas
BepoATHOCTh. [IpaBuio ymHoxenus. HesaBucumsbie coObitus. [IpeacraBnenue sKcrnepyuMeHTa B
BHJIE JepeBa. PelleHne 3aa4 Ha HaXO0XKJAEHUE BEPOSTHOCTEW C MOMOILBIO JEpeBa CIY4alHOTO
SKCIIEpUMEHTA, Auarpamm Jdiinepa.



9 KJIACC

[IpencraBienne AJaHHBIX B BUJIE TAOJIUII, TUarpamm, rpadukoB, HHTEPIPETAIUs JaHHBIX.
Urenue u mocTpoeHue TalIHIl, AUarpamMm, TpapuKoB MO PeaTbHBIM TaHHBIM.

[TepectanoBku u axropuan. Codyetanuss U 4ucio codetanuid. TpeyroapHuk Ilackas.
Pemenue 3a1a4 ¢ ucnosib30BaHMEM KOMOMHATOPHUKHY.

I'eomeTpuueckas BepoATHOCTh. CiydaiiHbIi BHIOOP TOUKH U3 (PUTYpPHI HA TJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'd OKPY>KHOCTH.

Ucnbitanue. Ycnex u Heygaya. Cepus wucneiTaHuid 10 mnepBoro ycmexa. Cepus
ucnbITanuii beprymmm. BepostTHOoCcTH cOOBITHI B cepun UCTIBITaHNN bepHym.

CrnydaiiHasi BEJIMUMHA W pACIpeeeHUue BEpOATHOCTEH. MaTemaTuueckoe OXuJaHue 1
mucnepcus. [Ipumepsl MareMaTH4ecKoro OXHJIaHUSA KaK TEOPETHYECKOI'O CPEIHEro 3HaueHus
BEIMYMHBI. MaTeMaTuyecKkoe OXKuJaHUuEe U JUCHIEPCHS CIy4allHOW BEJIUYHHBI «UUCIIO YCIEXOB B
CepHUH UCHBITAHUM bepHyIm».

[TonsiTue o 3akoHe GonbpIIMX YKcen. M3MepeHne BeposITHOCTEN ¢ TOMOIIbIO YacToT. Ponb
U 3HaUEHHE 3aKOHa OOJIBIINX YUCET B MPUPOJIE U OOIIeCTBe.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOATHOCTbD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHUS MpOrpaMMbl y4eOHOTro Kypca «BeposiTHOCTh u
CTaTHCTHUKA» XapaKTEPU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:
MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MaTeMaTWKH, IIEHHOCTHBIM
OTHONIIEHHEM K JIOCTIKEHHUSIM POCCHUMCKHUX MaTeMaTHKOB M POCCHUUCKON MaTreMaTH4ecKOon
IIKOJIBI, K HCITOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTMX HAyKaX U MPHUKIAIHBIX chepax;

2) rpaskIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
FOTOBHOCTBbIO K BBIMOJIHEHUIO OO0S3aHHOCTEM TIpaKAaHWHA W pealu3allid €ero Ipas,
MpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYpP TPakIaHCKOTO OO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTU MOPATbHO-3TUYECKHUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:
YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUH TMPAKTUUECKUX 3aJlad MaTeMaTH4eCKOM
HAINPaBIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEeMaTUYECKOTO 0O0pa3oBaHHUs Ha MPOTSKEHUH BCel
YKU3HU JJTsL YCTIEITHON MPOeCCHOHATBHON JEITeTFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIHA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPAeKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:
CHOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETHUECKOMY BOCIPUSTHIO MaTEMAaTHYECKUX OOBEKTOB,
3a/1a4y, peIIeHUH, pacCyXIACHWH, yMEHHUIO BHJETh MaTeMaTUYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:
OpUEHTAllMel B JAESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbBIX IIpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHHUEM



MaTeMaTHYECKON HayKW Kak c(epbl UYeIOBEYECKOW MeATEeIhbHOCTH, JITAloOB e€ pa3BUTHUS U
3HAYMMOCTH JIJIS Pa3BUTHS [TUBUIU3AIMH, OBJIAJICHUEM SI3IKOM MaTEMaTHKH U MaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUSI MHpa, OBJAJEHUEM [MPOCTEHIIMMH HaBbIKAMHU
HCCIIEI0BATENIbCKOM IeATEIbHOCTH;

6) pusuyeckoe  BocnuTaHue, GopMHUpOBaAHME  KYJbBTYPbl  30POBbSI M

IMOIUOHAIBLHOTO 0JIATONOJIYYHSI:
TOTOBHOCTBIO MPHUMEHSTh MAaTEMAaTUUYECKUE 3HAHHUS B HMHTEpPECaxX CBOETO 3/I0POBBS, BEICHUS
37I0pOBOr0 00pasa >kKM3HU (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXXHUM 3aHITHH U OT/ABIXA,
perynsipHasi pusmueckasi akTHBHOCTH), C(OOPMHUPOBAHHOCTBIO HaBbIKA pe(IeKCHH, MPU3HAHNEM
CBOETO TTpaBa Ha OIMMOKY U TAaKOTO K€ MpaBa APYroro 4ejoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHNE:

OpHUCHTAIlMEH Ha TMPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAaHWW JUIs pelieHus 3aaad B 00JacTu
COXPAHHOCTH OKpYXKAIOIIEH Ccpefbl, TUIAHUPOBAHUSI TOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTbHOTO XapaKTepa AKOJOTHYECKHX
npoOJeM U yTel UX PeIICHHUS;

8) ajanTanmns K U3MEHAKOIMMCS YCJIOBUSM CONUAIBHON U IPUPOIHOI Cpebl:
TOTOBHOCTBIO K JEHCTBUSAM B YCJOBHUSX HEONPEASIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO JIeITeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA Yy APYTHX
JoJIel, MpuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKU U KOMIETEHIUU U3
OTIBITA JIPYTHUX;

HEOOXOUMOCTEIO B ()OPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4YucCie (HOpPMYITHpOBATH HJICH,
MOHSTHUS, THIOTE3bI 00 OOBEKTAaX M SBJICHUSAX, B TOM YHCJIE paHee HEHW3BECTHBIX, OCO3HABATh
JneUIUTBI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BHUTHE;
CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TpPEOYIOIIMIA KOHTPMEp, KOPPEKTHUPOBATH IPUHUMAEMbIE pEIICHUs U JeHCTBUS,
(bOopMyIUPOBATh M OIIEHUBATH PUCKHU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble jornyeckue neiicTBus:

® BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOLIEHUN MEXIy MOHITUSIMH, (POPMYIHUPOBATH OMpEEICHUs] TOHATHUH,
yCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIMHA, OCHOBAHUS Uil 0000IICHHS 1
CpaBHEHUs, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

® BOCIPUHHUMATH, (OPMYIHPOBATH WU TNPEOOPA3OBBIBATH CYKACHUS: YTBEPAUTEIBHBIE U
OTpHIIaTEeNIbHBIC, €IMHUYHBIC, YACTHBIE U 00IUE, YCIOBHEIE,

® BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeuus B ¢akrax,
JAHHBIX, HAONIOACHUSAX M YTBEPKIACHUAX, NpeAJaraTh KPUTEPUH IS BbISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

e JlenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJII4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeNbCTBA MATEMATUUYECKUX YTBEPKACHUM (TpSAMbIE U OT MPOTUBHOTO),
MPOBOJAMUTH CAMOCTOSITENIbHO HECIOKHBIE JOKa3aTelbCcTBAa MaTeMaTHUeCKHX (HaKToB,
BBICTPAWBaTh apryMEHTAIMIO0, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS,



BBIOMpATh cHoco0 pemeHus y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHys, BbIOMpaTh Haubosiee MOAXOASLIMM C y4€TOM CaMOCTOSITEIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareJanLcKue AeCTBUSA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIIENOBATENIbCKUA  WHCTPYMEHT  IMO3HAHUSA,
(bopMyIUpPOBaTh BOMPOCH, (PUKCHUPYIOIIUE MPOTHBOPEUNE, MPOOIEMy, CAaMOCTOSITEILHO
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OpPMHUPOBATH THUIOTE3Yy, apTyYMEHTUPOBATh CBOIO
MO3UIUI0, MHCHHE,

NPOBOJUTH IO CaMOCTOSITETIbHO COCTABJICHHOMY IUIAHY HECJIOXHBIH SKCIIEPHUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE TT0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYecKOro 00beKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Ty COOOI;

CaMOCTOSITENILHO (POPMYIIMPOBaTH 0OOOIIEHUS ¥ BBIBOJIBI ITO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIOI0KECHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOJUMBIX IS
peIleHNUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHUCTEMATU3WPOBAaTh W HWHTEPIPETHPOBATH WHOOPMAIIHIO
pas3INYHbBIX BUAOB U (POPM IPEICTABICHNUS;

BBIOMpaTh (popMy TpeacTaBiIeHUs HHPOPMAIMN U WLTIOCTPUPOBATH pELIaeMble 3a1a4H
cXeMaMH, JrarpaMMaMu, HHOU TpaguKoi 1 NX KOMOMHAIUSIMH;

OLIEHUBAaTh HaJI&KHOCTh MH(OPMAIMM 1O KPUTEPHSM, MPEATIOKEHHBIM YUUTEIEM HIIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIIbHBLIC y'leﬁHbIe JelCcTBUA:

BOCIIPUHUMATL M (OPMYJIUPOBATH CYXKJACHHS B COOTBETCTBHM C YCJIOBHSIMH M LEISIMHU
OOIIeHMS, SICHO, TOYHO, TPAaMOTHO BBIp@KaTh CBOK TOYKY 3PEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JAaBaTh MOSICHCHHS MO XOJy PEHICHUs 3a/1adl, KOMMEHTHPOBATh
MOJTyYEHHBIH PE3yJIbTaT;

B XO0J/ie OOCYXJICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOi TEMBI, MPOOIEMBI,
perraeMoii 3a7a4u, BICKA3bIBAaTh MJICH, HAICJICHHBIC HA MOWCK PEIICHUs, COMOCTABISATh
CBOM CYXJICHUS C CY)KJICHUSMH JAPYTUX YYACTHUKOB JUAIOra, 0OHAPYKUBATh Pa3IMUUe U
CXOJICTBO TIO3UIMH, B KOPPEKTHOW (opme QGOopMyTupoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

MPEJICTABIISITh PE3YJbTAThl PEIICHUS 3aJa4u, SKCIIEPUMEHTA, WCCIICJOBAHMSI, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHSI C y4€TOM 3a/ad TMPE3CHTAluu |
0COOCHHOCTEH ayMTOPHH;

MOHUMATh U HCIIOJIB30BAaTh MPEUMYIIIECTBA KOMAHIHOW ¥ WHIUBUIAYATbHONU paOOTHI MPU
pelIeHnH y9eOHBIX MAaTEeMaTHICCKUX 3a/1a4;

MPUHUMATH 1€ COBMECTHOM JIEATEIBHOCTH, IUIAHUPOBATh OPraHHM3AI[MI0 COBMECTHOMN
paboThI, pacpeaesaT BUIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U PE3yIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYyKIeHUS, 0OMEH MHEHHUSMHU, MO3TOBBIE
HITYPMBI B JAPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHl U KOOPJAHMHHUPOBATH CBOM JCHCTBUS
C IPyTUMU YJIeHAMH KOMaH/Ibl, OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMIA MIPOIYKT 11O
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA



Camoopranu3anusi:
® CaMOCTOSATENILHO COCTaBJATH IUIAH, aJTOPUTM pEIIeHWS 3aJadyd (MW ero 4YacTh),
BEIOMpaTh CIOCOO0 pemieHus] ¢ y4E€TOM HWMEIONUXCSI PECYpcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATHh BAPUAHTHI PEHICHUU C YYETOM
HOBOH MH(OpMAITHH.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
e BJAACTh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIA MIpoliecca M pe3yibTaTa perieHus
MaTeMaTHYeCKOM 3a1auu;
® [IPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PELICHUM 3a7a4yd, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HANJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OICHMBATh COOTBETCTBHE pE3yJibTaTa JEATCIBHOCTH IMOCTABJICHHON 1IE€U U YCIOBHSM,
OOBSCHATH MPUYUHBI JIOCTHKEHUS WM HEIOCTH)KCHHS 1IEJIM, HaXOIUTh OIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIiry o0y4yeHus B 7 KJjacce 00y4JaronIuiics MOTYIHUT CIASAYIONINE MPEIMETHBIC PE3YIIbTAThI:

Yurate mHbOpMaIUIO, TPEICTABICHHYIO B TaOnauIlax, Ha Juarpammax, MpeCTaBiIsTh
JaHHBIC B BUJE TAOJUIl, CTPOUTH IUArpaMMbl (CTOJOMKOBEIE (CTONOYATBHIC) U KPYTOBBHIE) TIO
MaccuBaM 3HAYEHUM.

OnucelBaTh W HMHTEPIPETHPOBATH PEAJBHBIE YHCIIOBBIE JAHHBIE, IPEACTABICHHBIE B
Tabnuuax, Ha AuarpaMmax, rpapukax.

Wcnonp30BaTh A1 ONUCAHUS JIAaHHBIX CTATUCTUYECKHE XapaKTEPUCTHKU: CpEAHEe
apudmeTnyeckoe, MeraHa, HanOoJbIee U HaMEHbIlIee 3HAYCHHs, pa3Max.

Wwmetp mpencraBieHne O CIy4alHOM W3MEHYMBOCTH Ha TpUMepax LeH, (PU3MYecKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, HMETh MPEJICTABIEHUE O CTATUCTUYECKOU
YCTONYUBOCTH.

K koniy o0ydyenus B 8 kiacce o0ydaromuiics MOJIyduT CIEAYIOIINUE MTPEeIMETHBIE PE3yIbTaThI:

W3Bnekath u mpeoOpa3oBbIBaTh HHGPOPMAIUIO, MPEACTABICHHYI0O B BHUAC TaOIUII,
JarpaMmm, rpaukoB, PeICTaBIATh JaHHbIE B BUJIE TAOIULL, 1UarpamMM, TpapuKoB.

OnucelBaTh JaHHBIE C MOMOUIbIO CTATUCTMUECKUX IOKa3aTeNIel: CPEIHUX 3HAYEHUH U
Mep paccenBaHus (pa3Max, AUCIEPCUs U CTaHIapPTHOE OTKJIOHEHHUE).

HaxoauTe YacTOTBl YMCIIOBBIX 3HAYEHUH M YaCTOThI COOBITHH, B TOM 4YHCIIE TIO
pe3yibTaTaM U3MEpeHUN U HaOIII0ICHUH.

HaxomuTe BEepOATHOCTHM CHy4alHBIX COOBITH B  OMNBITaX, 3HAas BEPOSTHOCTU
JJIEMEHTAPHBIX COOBITMH, B TOM 4YMCJIE B OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonb3oBare rpaduyeckue MOJENIU: AEPEBO CIy4alHOTO SKCIEPUMEHTA, AUarpaMMbl
Dlinepa, yucaoBast npsmasi.



OnepupoBaTh MOHATUSIMH: MHOXECTBO, MOJMHOYKECTBO, BBINOJIHATH ONEPALUUA Hak
MHOXECTBaMU: O0bEMHEHUE, MEepeceuyeHue, JONOJHEHHUE, MePEUnCIIATh 3JEMEHTbl MHOXECTB,
IIPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBare rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBA3EH MEXAYy HUMH s
ONMCAHUS TPOLIECCOB U SIBICHUH, B TOM YHUCJIE INPU PEIIEHUH 3a1ad U3 JPYruX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K koHiry o0y4ueHus B 9 kijacce 00y4Jaronuiics MOTYIHT CIACAYIONINE MPEAMETHBIC PE3YIIbTATHI:

W3BnekaTb M 1peoOpa3oBbIBaTh HH(POPMALMIO, MPEACTABIEHHYIO B Pa3IHYHBIX
UCTOYHMKAX B BHUJAE TaONWIl, AWarpamm, rpaduKoB, MPEICTABIATH JaHHBIE B BUAE TaOJMII,
rarpamm, rpa@ukos.

Pemate 3amaun opraHu30BaHHBIM TEpeOOpPOM BAapHAHTOB, a TAKXKE C HCIOJIB30BAaHHEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcnons30BaTh ONUCaTENbHbIE XAPAKTEPUCTUKY JIJII MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
YHCJIE CPEJHUE 3HAYCHUS U MEPHI PaCCEUBAHUS.

HaxomuTe 4YacTOThl 3HAYEHWH © YACTOTHI COOBITHSA, B TOM YHCIE TIOJB3YAChH
pe3yibTaTaMH POBEAEHHBIX U3MEPEHHUH 1 HAOII0IeHUA.

HaxoauTe BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YyYEHHBIX OIBITaX, B TOM YHCIE B
OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSAX MCIBITAHUH 10 MEPBOro
ycrexa, B CepusxX UCIbITaHUN bepHyiuu.

HMeTs nipeacTaBiieHNE O CIy4aiiHON BEIMYNHE U O PACIPENEICHUH BEPOSITHOCTEN.

Nwmetp npencraBiieHne 0 3aKOHE OOJIBIINX YUCEN KAaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CJlydyalfHOM U3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

No HaumenoBanue pasienos u Tem KonunuecTBo yacos DnexTpoHHbIe (ITUPPOBEIC) 00pa3oBaTEILHEIC

/i POTrpamMMBbI Bcero KonTtposnbHbie [IpakTuueckue pecypcesl

paboThI paboThI
1 [IpencraBnenue qaHHBIX 7 2 bubmuoreka [{OK https://m.edsoo.ru/7f415fdc
2 OnucarenpHas CTaTUCTUKA 8 1 bubnmnoreka [{OK https://m.edsoo.ru/7f415fdc
3 CrnyuaitHasi ”3MEHYHBOCTh 6 1 bubnmoreka [{OK https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpadoB 4 bubnmnoreka [JOK https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 9acToTa CirydaifHOro 4 1 bu6mmoteka L{OK https://m.edsoo.ru/7f415fdc
COOBITUSA

6 O06o00muIeHne, cucTeMaTu3aus 3HAaHAN 5 2 bu6mmoteka L{OK https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5
ITPOI'PAMME
8 KJIACC

No HaumenoBanue pazienoB u Tem KonunuecTBo yacos OnexTpoHHbIe (IUGPOBBIE) 00pa30BaATEIIbHBIE

/i POTPaMMBI Bcero KonTponbHbie [IpakTuueckue pecypcesl

paboThI paboThI
1 IToBTOpeHnue kypca 7 kaacca 4 bubmuoreka [{OK https://m.edsoo.ru/7f417fb2
2 OnwucarenpHas cTaTucTUKa. PaccemBanme 4 bubnmoreka [{OK https://m.edsoo.ru/7f417tb2
JTAHHBIX

3 MHoxecTBa 4 bubnmoreka [{OK https://m.edsoo.ru/7f417tb2
4 BeposiTHOCTB cityduallHOTO COOBITHS 6 1 bubmuoreka [{OK https://m.edsoo.ru/7f417fb2
5 BBenenne B Teoputo rpagos 4 bu6mmoreka L{OK https://m.edsoo.ru/7f417b2
6 CrnyuyaitHbie COOBITHS 8 bubnmoreka [{OK https://m.edsoo.ru/7f417tb2
7 O0001enue, cucTeMaTH3aIus 3HaHUH 4 2 bubmuoreka [{OK https://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I1O 34 2 1

ITPOTPAMME




9 KJIACC

Ne HanmeHnoBanue pa3zienoB u TeM KomuecTBo yacos OnekTpoHHbIe (LU(pPOBBIE) 00pa30BaTEIbHbIC
n/m IPOTPaMMBI Bcero KonTtposbHbIe [TpakTuyeckue pecypchl
paboThI paboThI

1 IToBTOpeHue Kypca 8 kiacca 4 bubmmoreka [{OK https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOMHATOPUKH 4 1 bubimoreka [{OK https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckas BEpOSITHOCTh 4 bubnuoreka [{OK https://m.edsoo.ru/7f41a302
4 Wcnpitanus bepaynnm 6 1 bubimmoreka [{OK https://m.edsoo.ru/7f41a302
5 Canyuvaiinas BelIM4nHa 6 bubnnoreka [{OK https://m.edsoo.ru/7f41a302
6 O060061IeHrEe, KOHTPOITH 9 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 33 1 2

ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

1.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Marematuka BepositHOCTE 1 cTatncTuka. 7-9 kiaccel. Y4ueOHuk B 1ByX yacTsax. V.P.Beiconkuii, U. B. Slmenko. Mocksa «IIpocsemenne 2023

MeTtoaunueckoe mocodue K nNpeAMETHOM JMHUN YIeOHUKOB 10 BeposiTHOCTH U ctatuctuke W.P. Bricotikoro, U.B. fAmenko. Mocksa «IIpocsemienne».2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
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