


MMOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
U UX pON B 00pa30BaHWU, HEOOXOIUMOM KaKIOMY 4eloBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJICHUN KOTOPBIMU TpeOyeTcsi Xxopolasi 6a3oBasi MOJAr0TOBKA
B 00JlaCcTH BEPOSTHOCTH U CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U [Tl YCTIEITHOM MpodeccCHOHABHOM Kapbephl.

Kax b1l 4esmoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAaHHOT'O NIPHHSATHS PEIICHUS B YCIOBHUSIX HEIOCTATKa
WM u30bITKa MHOOpMaMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh Cc(OpMHpOBATH Y
oOydaromuxcs GyHKIHOHAIBHYO TPAaMOTHOCTb, BKJIIOUYAIOIIYIO B ce0sl B KAUECTBE
HEOTHEMJIEMOM  COCTaBISAIOIICH yMEHHWE  BOCHPHHMMATh M KPUTHYECKH
aHAJM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU NPUHIIMIIAMU cOOpa, aHalIu3a U
Npe/ICTaBIIeHUs] JaHHBIX M3 PA3IUYHBIX cep KU3HM 0OIIecTBa W TOCYAapCTBa
npuoOIaeT o0yyaromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHU3aluu Tepebopa M mojcyéra yucia
BapUAHTOB, B TOM YHCJI€ B MIPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHYECKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnmactu MHPOPMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSATHOCTH OOOTAIIAIOTCS TPEACTaBICHUS OOy4YaIOIUXCA O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX ero HccleqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTAaTHCTHKHU KaK UCTOYHHKA COITMATBHO 3HAYMMOW MH(POPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU LEISIMHA B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE CONepKaTeIbHO-MeToandeckue auHun: «lIpencraBnenne MaHHBIX H
omMcaTreNbHas CTATUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATENIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHl ¢ WHMOpMAIMeil: ot
YTCHHWs] W WHTEpPHpeTaruyl WHQPOPMAIMK, TMPEACTAaBICHHOW B Ta0nwiax, Ha
auarpaMMax W Tpadukax, g0 cOopa, TPENCTaBICHHWS ¥ aHAlIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W pPAaCCEHBAHUS.



Pabotast ¢ naHHbIMH, OOy4aroluecs ydaTcsi CUMTHIBaTh W WHTEPIPETUPOBATH
JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATH NPOCTEHUIINE TUIIOTE3bI,
pasMbIIUIATh HaJ (HAKTOpaMH, BBI3bIBAIOIIMMHU HW3MEHUYMBOCTh, M OLICHMBATh HX
BJIUSIHUE HA pacCMaTpUBAEMbIE BETUYMHBI U MIPOLIECCHI.

NHTYUTUBHOE NPEACTaBICHUE O CIy4YaMHOW W3MEHYMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3YYEHHUs] TEOPUM BEpOSITHOCTEW. bosblioe 3HaYeHHE HUMEIOT MNPAKTHYECKUE
3aJlaHUsl, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMTCA KaK Mepa MPaBIONON00Ms ClIy4dailHOro
coObrtus. Ilpm wu3ydeHuun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHM  BBIYMCJIEHUS  BEpPOSITHOCTEM B CIy4ailHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTapHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHM 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh Oojee CIOKHBIC
3amauyn. B ydeOHBIM Kypc BXOAST HayalbHbIE MNPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOIIUXCS C
MHOXECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
OpUMeEphl TPUMEHEHHUs JUIsl PElIEeHUs 3a]ay, a TaKKe HCIOJIb30BAHUS B JPYTUX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usydaercs y4eOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacTaBneHne [aHHBIX W ONHUCATEIbHAs
CTaTHCTHKa», «BepoATHOCTb», «JJeMEHTh KOMOWHATOpUKH», «BBegeHue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposTHOCTh M CTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COIAEPKXAHUE OBYUEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOIUL, AMArpamm, rpadukoB. 3amnoiaHEeHHe
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peabHbIX MpoLeccoB. M3Bneuenre nHpopMauuu us3
JauarpaMM U TaOJIMIL, UCTIOIb30BAHUE U MHTEPIpPETAUs JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTHueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIIEEe 3HauyeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

CrnydaliHbIi 3KCHEpUMEHT (OMBIT) M clydaiiHoe coObiTHe. BeposiTHOCTh U
gacTtoTa. Poiib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOJE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Llenu u mmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencraBieHune 00 OpPHEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ momMoIuso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBaMH: OObEIWHEHUE, TepeceueHue, nonoiHeHue. CBOICTBa omeparnuii
HaJ| MHOXECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PaCIpEAECIUTEIbHOE,
BKIItOueHusa. Hcmonb3oBanue rpaduyueckoro TMPEACTaBICHUS MHOXECTB A
OMMCAaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus NaHHBIX. JlUcnepcuss U CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma paccenBaHusI.

DOnemMeHTapHble COOBITHS ciiydaiiHOro ombita. ClydailHble  COOBITHS.
BepositHoct  coOblTuil. OnNBITBI € PaBHOBO3MOXHBIMU ~ 3JIEMEHTapPHBIMU
coobITuaAMU. Ciny4daiiHbiii BBIOOP. CBSI3b MEXK1y MaJIOBEPOSITHBIMU M MPAKTHUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€pEBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCJIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpados.

[IpotuBononoxkubie coObiTust. Juarpamma Oinepa. OObenuHeHUE U
nepeceueHue cooObiTuil. HecoBmecTHbie  coObiTusi. DopMmyna  croxeHUs
BEPOATHOCTEU. YCJIOBHAasi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie



cooniTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienue 3amay Ha
HaXO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrOo HKCIEPUMEHTA,
auarpamm Jitepa.

9 KJIACC

[IpencraBienne JaHHbIX B BUAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U nmocTpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepecranoBku u ¢axkropuan. CoueraHuss U YUCIO COYeTaHUM. TpeyrosbHUK
[Nackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPY>KHOCTH.

Ucnbitanne. Yenex m Heyaaua. Cepusi UCHBITAaHUKA 10 MEPBOro yCIexa.
Cepust ucnbiTanuii bepHymn. BeposTHocTH COOBITHI B CEpPUM  UCIIBITAHHM
bepnyinn.

CnyuaiiHasi BeJIMYMHA W pacIpeesieHue BEpOsSTHOCTEH. MaremaTuueckoe
OXuJaHue U gucnepcus. lIpuMepbl MareMaTH4ecKOro  OXHUAAHUS — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHMs BEIWYMHBL. MaTeMaTu4ecKoe OXHUIAHUE U
OUCIIEPCUSl CIyYalHOM BEJIWYMHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUU
bepuynnny.

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
gacToT. Ponb 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«BeposITHOCTB M CTaTUCTHUKA» XAPaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM MHTEpPECA K NPOLLIOMY W  HACTOSIIEMY POCCHMCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMaTHYECKON ILIKOJIBI, K MCIIOJIB30BAHUIO ITHX
JIOCTH)KCHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kIaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJACHHUIO 3TUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIMpaBJIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCyXICHUW, YMEHHUIO BHJIEThH
MaTeMaTU4YeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHMS:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAayKH Kak CQepbl UYeIOBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYMMOCTU JJI Pa3BUTUS IIUBUIIN3ALUU,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOl Kak CpelICTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTraHue, GopMHpPOBaAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIATOMOJIYyYHUs:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a KM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qu3nyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pPEQIIEKCUHU, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’KaIoIIed Ccpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX IOCJEACTBUI MJisi OKPYXKAIOIIeH cpebl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEHl KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO AESTEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBhCS Yy APYTux JoJel, nmpuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYID  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPeOYyIOIUH KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAaeMble pPELIEHUS U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:
® BBIIBISATh U XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpeNeNiCHUs]  TOHSATUM, YCTAHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJIaccu(pUKalMu, OCHOBaHUA JUIsi OOOOIIEHUSI U CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHMMATh, (opMyaupoBaTb U  NpPeoOpa3oOBbIBATH  CYKICHUS:
yTBEPJUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YacTHblE M 0OIIHeE,
YCIIOBHBIE;

BBISIBJISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeunss B (aKTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHHUSX,
npeajgaratb KpUTEpUU JJIsl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;
JienaTh BBIBOJBI C HCIONB30BAaHUEM 3aKOHOB JIOTWKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpaUBaTh aAPryMEHTALMI0, TMPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE AeMCTBUS.

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIEAOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
(GopMyTUpOBaTH BOIMPOCH], (PHUKCUPYIONINE MPOTUBOpPEUYHE, MpodieMy,
CaMOCTOSITETTFHO ~yCTaHABIMBaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHUE;

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABIIGHHOMY IUIAHY HECIIOKHBIN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIICHHS M BBIBOJIBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIOICHHUsS, HCCIICIOBAaHUsS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMpOIECCa, a TAKXKE BBIJIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBieHHs HWHOOPMAIMK H WUTIOCTPUPOBATH
perraemMbie 3amaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOWHAIMSIMU,



OLICHMBATh HAAEKHOCTh HH(POpPMALMU IO KPUTEPHSIM, MPEITIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHHUMATh U ()OPMYITHPOBATH CYXJICHHUS B COOTBETCTBHU C YCIOBHSIMU
U LEJSIMHU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KATh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMHCBMECHHBIX TEKCTaX, J1aBaTh IMOSCHECHHS IO XOIy PEIICHUS
3aJ1a4yu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3yiIbTaT;

B XO7I¢ OOCYXKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJIeMBI, PEIIaeMON 3a/Ja4d, BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYAaCTHUKOB JIMAJIoTa, OOHAPYXKHMBATh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEJCTaBIATh  PE3yJbTaThl  PEHICHUS 3aJ1auu, OKCIICPUMEHTA,
UCCJICIOBAHMUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh (JOpPMAT BBICTYIUICHUS
¢ yu€ToM 3aja4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpUH;

MOHMMATh Y MCIOJIb30BaTh MPESUMYIIECTBA KOMAHIHONH W WHANBUIYaJIbHON
paboThI MPHU pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOW NEATEeTbHOCTH, TIAHUPOBATh OPTaHU3AIINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAb paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMEeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JPYTMMH WIEHAMHU KOMAaHJBbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, aJITOPUTM pelIeHUs 3aAaud (WM ero
4acTh), BBIOMpATh CHOCOO pEHIeHUs ¢ YYETOM HMMEIOIIMXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pelIeHrs MaTeMaTUYeCKOM 3a1auu;
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® [PEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OLEHMBATh COOTBETCTBHUE pE3yJIbTaTa JAECSATEIBHOCTU MTOCTABICHHOW LIENU U
YCIOBUSAM, OOBSACHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHXKEHHUS LIeJH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

MNPEAMETHBIE PE3YJIbTATHI

1)oco3HaHue 3HAYCHUS MAaTEMAaTUKH B TIOBCEIHCBHOM JKU3HU YETIOBEKA;
2)popmupoBaHue TPEACTABICHHH O MaTeMaTHKE KaK O METOJE TIO3HAHUS
JNCHCTBUTEIIBHOCTH, TIO3BOJISIOIIEM OIUCHIBATh U M3y4YaTh PealbHBIC MPOIECCHI U
SIBJICHHSL:

- OCO3HAHUE POJIM MaTeMaTHKH B pa3BUTHH Poccuu u Mupa;

- BO3MOXXHOCTbH INPUBECTH NMPUMEPHI M3 OTCUCCTBCHHOW M BCEMUPHOW HCTOPHH
MaTEMaTUYCCKUX OTKPBITHI M UX aBTOPOB;

3)pa3zBuTHE yMEHWH paboTaTh ¢ y4eOHBIM MATEeMATHYECKUM  TEKCTOM
(aHanmM3uUpoOBaTh, M3BJICKATh HEOOXOMUMYIO HWH(OPMAIHIO), TOYHO M TPAMOTHO
BBIPAXKaTh CBOM MBICIM C TPUMEHEHHEM MAaTeMAaTHYECKOW TEPMHUHOJOTHUU U
CUMBOJIMKH,  TPOBOJIUTH  KJIacCH(UKAIMM,  JIOTHUYECKHEe  OOOCHOBaHWUS,
J0Ka3aTebCTBA MAaTEMATHYECKUX YTBEPKICHUI:

- ONepUpPOBAHUE TOHATHSIMH : MHO>KECTBO, DIIEMEHT MHOJKECTBA,
TIOJIMHOKECTBO, TPUHAJICKHOCTh, HAXOXKICHHE TIEPEeCEYCHHs, OOBCIUHEHUS
TIOJIMHO’KECTBA B TIPOCTCHUIITUX CUTYAIIHAX;

- pellIeHue CIOKETHBIX 3aJ]]a4 Pa3HbIX THIIOB Ha BCE apu(PMETHICCKHUE ISHCTBUS;

- TPUMEHEHHE Croco0a MOWCKa pelICHHs 3aJadd, B KOTOPOM pacCyXICHHE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIIOBHUIO;

- COCTaBIICHHME IUTaHA PEIICHHs 3a/Ja4ud, BBIICICHUE JTAllOB €€ pPEIICHHS,
WHTEPIpETallds BBIYUCIUTEIBHBIX pE3yJbTaTOB B 3a/Jadue, KCCIEIOBAaHUE
MOJIYYCHHOT'O PEIICHUS 3a/1auu;

- HaxXOXXKJ€HHE TPOIIEHTa OT YWCJA, YUCIa O MPOIECHTY OT HET0, HaXOXKICHUS
MPOILIEHTHOTO OTHOIIEHUS IBYX YHCET, HAXOXKICHUS MPOLIEHTHOTO CHUKEHUS UITU
MIPOILIEHTHOTO TTOBBIIIICHUS BEIIMYUHBI,

- pelIeHue JJOTUYECKHUX 3a]1ay;

4)pa3BUTHE MPEICTABICHUIN O YHCJIE M YACIOBBIX CUCTEMAX OT

HATypaJbHBIX 10 JCHCTBUTEIBHBIX YHCEN, OBJIAJICHUEC HABBIKAMHU YCTHBIX,
MUCHMEHHBIX, MTHCTPYMEHTAJIBHBIX BBIYUCIICHUH:
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- ONEpUPOBAHUE MOHSATUAMU: HATYpPAJIbHOE YHUCIIO, 1I€JI0€ YUCITI0, OOBIKHOBEHHAS
IpoOb, JecATUYHas JpoOb, CMEIIAHHOE YHUCJIO, pallMOHAJBLHOE YHUCIIO,
HMppalUOHAIBHOE YUCIIO;

- HCTOJb30BaHUE CBOMCTBA 4YHMCEI M 3aKOHOB apu(PMETHUYECKHX oOmepauuil ¢
YUCJIAMU TIPU BBITIOJIHEHUW BBIUUCIICHU;

- HWCIOJIb30BAaHUE MPU3HAKOB AEAMMOCTH Ha 2, 5, 3, 9, 10 mpu BbIIOTHEHHU
BBIYMCIICHUH U PEILICHUU 3a/aY;

- BBINIOJIHEHUE OKPYTJICHUSI YHMCEI B COOTBETCTBUU C MPABUIIAMH; CPABHEHUE
YUCell;

- OLICHMBAHWE 3HAYCHUS KBAJIPATHOTO KOPHS U3 MOJO0KUTEIBLHOIO IEJOTO YHCIIA;
S)oBnazieHue CHUMBOJIBHBIM  SI3BIKOM  aireOpbl, TNpHEMaMH  BBIMOJHEHUS
TOXKJIECTBEHHBIX TPEOOpa30BaHUN BBIPAKCHHM, PEIICHHUS ypaBHEHUW, CHCTEM
YpaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJICIUPOBATh pealbHbIC
CUTyallud Ha s3bIKe aireOphl, UCCIEIOBaTh IMOCTPOCHHBIE MOJICIU C
UCIIOJIb30BAaHUEM  ammapara  ajreOpbl, HHTEPNPETUPOBATH  MOJYYCHHBIN
pe3yJbTar:

- BBIMIOJIHEHHE HECJIOXKHBIX MpeoOpa3oBaHUN [IJI1 BBIYMCICHUS 3HAYCHHI
YHUCJIOBBIX BBIPAXKEHUM, COAEPKAIIUX CTEIIEHU C

HATypaJIbHBIM IOKA3aTeJIEM, CTEIIEHU C LEJIbIM OTPULIATEIIbHBIM II0KA3aTEIIEM;

- BBITIOJIHEHHE HECIIOKHBIX NPeoOpa3oBaHUN WEJBIX, APOOHO paIMOHAIBHBIX
BBIpQOKEHUU M BBIPAKEHUH C KBAaJPAaTHBIMU KOPHSMH;, PACKphIBaTh CKOOKH,
NPUBOJIUTH TOJOOHBIE cllaraeémMble, HCIONb30BaTh (OPMYJIBI COKPAIICHHOTO
YMHOKEHUS;

- pCIICHUE JMHEHHBIX M KBAJPATHBIX YPAaBHCHUW W HEPABEHCTB, YPABHCHUMN H
HEPaBEHCTB, CBOJSIIMNXCA K JUHEHHBIM WM KBAJPATHBIM, CUCTEM ypaBHEHUU U
HEPABEHCTB, M300paKCHHE DEIICHUHA HEPaBEHCTB U MX CHCTEM Ha YHUCIIOBOM
PSAMOI;

6) oOBIageHHWE CHUCTEMON (YHKIIMOHAIBHBIX TIOHSITHA, pa3BUTHE YMEHHUS
MCIIOJIb30BaTh (YHKIIMOHATBHO-TPAQUIECKNE TPEACTABICHUS JUIsl pEIIeHUs
pa3IMYHBIX MAaTEMAaTHUYECKUX 3aJad, MJid ONHCAaHUS M aHajdu3a peabHbIX
3aBUCUMOCTEN:

- OIIPEAEIIEHUE TTOJ0KEHUS TOUKH 10 €€ KOOPAMHATAM, KOOPAUHATHI TOUKH MO €€
MOJIOKEHUIO HA MIIOCKOCTH;

- HaxoXjeHue mo Tpaduky 3HAYCHHWA (YHKIMH, O00JIACTH OMpeCICHHS,
MHOXXECTBA 3HAYCHUU, HyJeH (YHKIIUH, MTPOMEKYTKOB 3HAKOIOCTOSHCTBA,
MPOMEXKYTKOB BO3pacTaHusi W YObIBaHUS, HaWOOIBIIETO YW HAWMEHBIIETO
3Ha4YeHUS! PYHKIUU;

- IOCTPOCHUE TpaduKa JIMHEHHON U KBaJAPaTUUHOU PYHKIINIA;



12

- omnepupoBaHuME Ha 0a30BOM YpPOBHE MOHATHUSIMH: IOCIEA0BATEIBLHOCTD,
apu@meTnyecKas mporpeccusi, reoMeTpuyecKasi Iporpeccus;

- UCTIOJb30BaHUE CBOMCTB JIMHEMHON M KBaApaTUYHOW (QPYHKIUH U UX rpaduKoB
MIPU PEIICHUU 3a/1a4 U3 APYTUX YUYCOHBIX TPEIMETOB;

7) oBaJieHHE TEOMETPUUYECKUM SI3bIKOM; Pa3BUTHUE YMEHUS UCIIOJIb30BATh €0 IS
ONMMCAHUs TPEIMETOB OKPYKAIOIIETO0 MHpPA; Pa3BUTHE NPOCTPAHCTBEHHBIX
MpeACTaBICHUNM, U300pa3UTEIbHBIX  YMEHUH, HABBIKOB T'€OMETPUUYECKUX
IIOCTPOCHUN:

- ONEpUpPOBAHUE MOHATUAMHM: (UTrypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JIoMaHas,
yIroJl, MHOTOYTOJbHUK, TPEYrOJIbHUK U YETHIPEXYTOJbHUK, MPSAMOYTOJIbHUK U
KBaJpaT, OKPYXKHOCTh M KpPYT, MPSMOYTOJBHBIN Tapajienenunen, KyO, miap;
n300pakeHue n3ydaeMbIX (PUTYP OT PYKU U C TIOMOIIBIO JIMHEHKH U [IUPKYJIS;

- BBIIOJIHEHUE H3MEPEHHUs [UIMH, PACCTOSHUW, BEJIWYUH YIJIOB C TOMOIIBIO
WHCTPYMEHTOB JIJI1 U3MEPEHUI IJIUH U YTJIOB;

8) QopMupoBaHHE CHCTEMAaTHYECKUX 3HAHUW O TIUIOCKUX Qurypax u wux
CBOMCTBaX, MPEJICTABICHUN O MPOCTEHIINX NPOCTPAHCTBEHHBIX TEJIAX; PA3BUTHE
YMEHUA MOJECIUPOBAHUS pPEAIbHBIX CUTyalluid Ha S3bIKE TIE€OMETPUH,
UCCJIEOBAaHUs TIOCTPOEHHOM MOJEIM C HCIHOJb30BAHUEM T€OMETPUUYECKUX
NOHATHM W TEOpeM, ammapara ajireOpbl, peHIeHUus TeOMETPUYECKUX W
NPaKTUYECKUX 3a]a4:

- omepupoBaHMe Ha 0a30BOM YpPOBHE TOHSTHSIMHU: PaBEHCTBO (uUryp,
NapajuieIbHOCTh W NEPHEHAUKYJISAPHOCTh NPSIMBIX, YIJIBI MEXAY MPSAMBIMH,
NEPNEHIUKYJISIP, HAKIIOHHAS, IPOEKIIUS;

- IPOBEJICHHE J10KA3aTEIbCTB B TEOMETPUH;

- OomepupoBaHUE HAa 0a30BOM YPOBHE IMOHSATUSMU: BEKTOpP, CyMMa BEKTODOB,
IPOU3BEJICHUE BEKTOPA HA YMCII0, KOOPJAUHATHI HA MIIOCKOCTH;

- pelieHuWe 3aJa4 Ha HAXOXKJACHUE TEOMETPUYECKUX BEIWYUH (IJIMHA W
paccTosIHHE, BEIMYMHA yTJIa, IO Ib) 0 00pa3iaM Win aaropuTMam;
9)oBnameHne  MPOCTEHIIUMU  CIIOcOOaMU  TIPEACTaBICHUS W aHau3a
CTAaTHUCTHYECKUX JaHHBIX; (OPMUPOBAHHE MPEACTABICHUNA O CTaTUCTHUYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O Pa3JIMYHBIX CIOCO0aX UX HU3Yy4YEHHS, O
MPOCTEUIINX  BEPOSTHOCTHBIX  MOJEISIX; Pa3BUTHE YMEHHU  U3BJIEKaTh
uH(pOpMaIMIO, TPEACTABICHHYI0 B TaOmWIax, Ha [auarpammax, rpadukax,
OMHUCHIBATh M AaHAJIM3UPOBATH MACCHBBI YHCJIOBBIX JaHHBIX C TIOMOIIBIO
MOAXOMSIIIMX CTATUCTUYECKUX XAPAKTEPUCTUK, HCHOJIb30BaTh MOHUMAHUE
BEPOATHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBJICHUIN ITPU MIPUHITHUN PEIICHUN:

- (QopMupoBaHME TPEACTABICHUA O CTATUCTHYECKUX XapaKTEPUCTUKAX,
BEPOSITHOCTHU CITy4allHOTO COOBITHS,
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- pelIeHre NPOCTENINX KOMOMHATOPHBIX 3a1a4;

- OIpE/IeTIEHUE OCHOBHBIX CTATUCTUYECKUX XAPAKTEPUCTUK YHCIOBBIX HAOOPOB;

- OLICHUBAHUE U BBIYMCIIEHUE BEPOSTHOCTH COOBITUS B MPOCTEUIINX CITyYasx;

- HaJM4ME MPEICTABICHUS O POJIU MPAKTUYECKH JOCTOBEPHBIX U MAJTIOBEPOSTHBIX
COOBITHI, O PO 3aKOHA OOJILIINX YMCET B MACCOBBIX SIBJICHUSX;

- YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH,

IIOJIyYEHHBIE B IPOLIECCE PELICHUS NPUKIATHON 3aJa4yd, U3YYEHUS DPEaNbHOrO
SIBJICHUSL.

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJTYyYUT CIECAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

Uutate wuHbOpMALUIO, MPEACTABICHHYIO B TaONMIAX, Ha Juarpammax,
NpEACTaBIATh JaHHBIE B BUJIE TaOJMI, CTPOUTH JUATPaMMBbl (CTOJIOUKOBBIC
(cTonmb4aThIe) U KPYTOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh M UHTEPNPETUPOBATH  PEAJIbHBIC  YHUCIOBBIE  JIaHHBIE,
npe/icTaBleHHbIe B TAOMUIIAX, HA TUarpaMmax, rpaukax.

Hcnonp3oBaTh 11 ONMCAaHUA JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKU:
cpenHee apudMeTHYecKoe, MelIuaHa, HauOosblliee W HaUMEHbIIee 3HAYCHHUS,
pa3max.

NMers mnpencraBiieHHE O CIy4ailHOM HM3MEHUYMBOCTH Ha NpUMEpax LEH,
¢u3nUecKknX BETUYHMH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICS TMOTYYUT CIICAYIOIIHE
PEAMETHBIE PE3YJIbTATHI:

W3Bnekate ¥ mpeoOpa3oBbIBaTh MHQPOPMAIINIO, TPEJCTABICHHYIO B BHUJE
TaOJIUIl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUJEC TaOIUII, JUArpaMM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKHX IOKa3aTelIel: CpeIHUX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYCHUU M YACTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJI0ICHU .

HaxoauTh BEpOSITHOCTH CIy4allHbIX COOBITHI B OMbBITaX, 3HAsl BEPOATHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE€ B OMNbITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Ucnonw3oBaTh rpaduueckue MoOAENH: AEPEBO CIyYalHOTO SKCIEPUMEHTA,
IrarpaMmbl Diiiepa, YuCciaoBas npsiMast.
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OnepupoBaTh TMOHATHUSMH: MHOXECTBO, TIOJMHOXECTBO,  BBITIOJHATH
omepanid HaJ MHOXXECTBaMH: OOBEAWHEHUE, TIEpPECeUeHue, JIOMOJTHEHHE,
MIEPEUUCIIATD AIIEMEHTHl MHOKECTB, TIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduyueckoe NPEICTABICHHE MHOXKECTB M CBSI3CH MEXIY
HUMU JUTsI ONTMCAHUS MPOIIECCOB U SBJICHUM, B TOM YHCJIE TIPH PEIICHUM 3a7a4 W3
JIPYTHX y4eOHBIX MIPEAMETOB U KYpPCOB.

K koHmy oOyuenus B 9 kJjiacce OOyYaloOImMICS TMOJIYYUT CIECAYIOIINE
NIPEIMETHBIC PE3yIbTAThI:

M3Bnekate W 1peoOpa3oBbIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B
pa3IUYHBIX WCTOYHMKAX B BHJIC TAaOJUWIl, JUarpamm, rpauKoB, MPEICTaBIAThH
JTaHHBIC B BUJIC TAOJIMII, TUArpaMM, rpaduKoB.

Pemarts 3amauyn  OpraHM30BaHHBIM TIEpeOOPOM BApHUAHTOB, a TaKXKe C
UCII0JIb30BAaHMEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp3oBaTh ONMUCATEIbHBIC XapaKTEPUCTUKU JJISI MAcCHBOB YHCJIOBBIX
JAHHBIX, B TOM YHUCJIC CPEIHUC 3HAYCHUS U MEPBI PACCCUBAHUS.

HaxoauTh 4acTOTHl 3HAYCHWH M 9acCTOThI COOBITHS, B TOM YHCJIC TMOJIb3YSCh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxonuTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YUYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITAaX C PAaBHOBO3MOXKHBIMH SJIEMEHTApPHBIMU COOBITHSIMU, B CEPHUSIX
UCHIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix ucnbiTannii bepuymu.

Nmers mpencraBieHre O CIAydyalHOW BEJIMYMHE U O paclpeeieHUH
BEPOSITHOCTEM.

Nmerys mnpencraBieHUE O 3aKOHE OONBIIUX YHCEN Kak O TPOSBICHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YUCEN B
IPUPO/IC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
Ne /i HauMeHoBaHMe pa3iesioB u Komrponsmse | Tpaxrusccie (undposbie)
TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebI
1 [IpencraBneHne faHHBIX 7 2 bubmmorexa HOK
https://m.edsoo.ru/7f415fdc
2 OmnmcaTenbHas CTaTUCTHKA 8 1 bubamorexa LIOK
https://m.edsoo.ru/7f415fdc
3 CnyvaitHasi U3MEHUYHNBOCTH 6 1 Bubamorexa LIOK
https://m.edsoo.ru/7f415fdc
but6mmoreka IIOK
4 Beexetiite B T€opHio rpagos 4 https://m.edsc]i.ru/7f415fdc
5 BepositHOCTh M yacToTa 4 1 bubnmnorexa [{OK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06001eHne, CUCTEMaTH3AITHS 5 5 bubmuoreka [IOK
3HAHHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
ITPOI'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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8 KUIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
Ne /i HauMeHoBaHue pa3aesioB u Kourponnupie  Tpakrimieckue (undposwbie)
TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 IToBTOpEeHUE Kypca 7 knacca 4 bubnmoreia LIOK
https://m.edsoo.ru/7f417fb2
5 OnucarenpHasi CTaTUCTHKA. 4 bubmmoreka IIOK
PacceuBanue qaHHBIX https://m.edsoo.ru/7f417tb2
3 MitoecTsa 4 bu6anorexa IIOK
https://m.edsoo.ru/7f417b2
4 BeposiTHOCTH CliydaliHOTO 6 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
5 Brenenue B reoputo rpados 4 bubanorexa LIOK
https://m.edsoo.ru/7f417fb2
6 Crny4alinble COOBITHS 8 brbmorexa OK
https://m.edsoo.ru/7f417fb2
7 O06001eHne, CuCTEMaTH3AITNS 4 5 bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 1
ITPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC
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KonnuecTBo yacoB DJIEKTPOHHBbIE
HaumenoBaHue pa3sjaeiio OBbIE
Ne n/m HMEHOBATHE PASICIon Kountposbhbie | Ipakruuyeckue (mitpposs1e)
TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 IToBTOpEHUE Kypca 8 Kiacca 4 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a302
2 DeMeHThl KOMOMHATOPUKH 4 1 bubmmorexa [OK
P https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOSATHOCTD 4 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a302
bu6anorexa IIOK
4 51 b 6 1
CHPITARIA BEpHy UM https://m.edsoo.ru/7f41a302
5 Crvaaiinas se . 6 bubnuoreka [IOK
fyHatiHa BEAHH https://m.edsoo.ru/7f41a302
bu6anorexa [JOK
6 O6obmenne, KoHTpOIH 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSA
NMPOBePsSIeMOro | OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTI'O
pe3yJbTara 0o0urero od0pasoBaHus
5 BeposiTHOCTH M cTaTUCTHKA
UuraTe uHpOpMAIINIO, MPEICTABICHHYIO B TaOJuIax, Ha
£ 1 auarpaMMmax, TpeJCTaBiIsATh JaHHbIE B BHUJE TaOJMII,
' CTPOUTH JUarpamMMbl (CTOJIOMKOBBIE (CTOJOYATHIC) U
KPYTOBBIE€) [0 MACCHMBaM 3HAYEHUM
OnucelBaTh U MHTEPIPETUPOBATH PEAIBHBIE YHUCIOBBIE
5.2 JaHHBIE, TpEJICTaBlIEeHHbIE B Ta0JMIaX, Ha AUarpaMmax,
rpadukax
Hcnonp3oBaTh MJi1 ONUCAaHUS JAHHBIX CTAaTUCTUYECKHUE
5.3 XapaKTePUCTUKHU: CcpeaHee apupMeTHUeCKoe, MeauaHa,
HauOOJbIIIee ¥ HAMMEHbIIIEE 3HAUCHUS, pa3Max
HNmers mpencraBieHUE O CIy4alHOW HW3MEHYHMBOCTH Ha
£ 4 npuMepax LEH, buznuecknx BEJIMYUH,
' AHTPOIIOMETPUYECKUX AAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YyCTOMYMBOCTHU
8 KIIACC
Kon IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThHI OCBOCHUSA

MPOBEPIEMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrPaAaMMbI OCHOBHOI'0
pe3yJjbTaTa 0011ero oopasoBaHus
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BepostHOCTB M cTaTuCTHKA

5.1

N3Bnekars u npeoOpa3oBbIBAThH uH(popMaIuIo,
NpPEICTAaBIEHHYIO B BHJIe TaOJIUL, Auarpamm, rpaukos,
OpeICTaBIATh JaHHble B BUAE TaONHUI, JIUArpaMm,

rpadukoB

5.2

OnuceiBaTh JaHHBIE C TOMOIIBIO  CTATHCTHYECKHX
noKasarejel: CpelHUX 3HAYEeHUH U Mep paccerBaHUs

(pa3max, Aucnepcus U CTaHJAPTHOE OTKIOHEHHE)

5.3

HaxonuTe 4YacTOThl YHMCIOBBIX 3HAYEHUM W YaCTOTHI
cOOBITHI, B TOM YHCIE IO pe3yjbTaTaM HM3MEpPEeHHl u

HAOJTIOIEHU I

5.4

HaXOJII/ITB BCPOATHOCTH CJIY‘IE[IZHBIX COOBITHH B OIIbITaXx,
3Hasd BCPOATHOCTH IJICMCHTAPHBIX CO6LITHﬁ, B TOM 4YHCJIC
B OIIbITax C PaBHOBO3MOKHBIMHU 9JICMCHTAPHBIMU

COOBITUSIMA

9.5

Hcnonb3oBaTh rpaduyeckue MOJEIU: IEPEBO CIy4aiHOTO

HKCIIEPUMEHTA, AUArPaMMbl DUJiepa, YUCIIOBas NpsiMas

5.6

OHGpI/IpOBaTI) IIOHATHUAMHKU:. MHOXKCCTBO, IIOIMHOXKECTBO,
BBIIIOJIHATE OIICpallkK HAJl MHOXCCTBAMH! 06’I)CILHHGHI/IG,
IICPCCCYCHUC, OOIIOJHCHHC, MNCPCUNUCIIATE  OJICMCHTBI

MHOJKCCTB, IIPUMCHATD CBOMCTBA MHO>KECTB

o.7

Hcnonb3oBaTh Tpadudeckoe mpeacTaBiIeHUE MHOXKECTB U
CBSI3€U MEX1y HUMH JIJIsl ONTMCAHUSI TIPOLIECCOB U SIBJICHUI,
B TOM 4YHCJIC€ TIPH PENICHUHW 3a7a4 W3 JIPYTruX Y4eOHBIX

IIPEAMETOB U KYpCOB

9 KUIIACC
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Kon
NpoBepsieMoro
pe3yabTara

IIpoBepsiemble npeaAMeTHbIC Pe3YJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbLHOI NPOrPaMMBbI OCHOBHOI'0
001ero od0pa3soBaHus

5

BepostHOCTB M cTaTuCcTHKA

5.1

N3Bnekars u npeoOpa3oBbIBAThH uH(popMaIuio,
NPEICTABICHHYI0 B pa3MYHBbIX MCTOYHUKAX B BHJIE
Tabyull, AuarpaMMm, rpauKoB, MPEACTaBISATh JAHHBIE B

BUJIe TaOJIUII, JUArpamMm, rpaukoB

5.2

Pemiate 3a1a491 OpTraHUu30BAHHBIM Hepe6op0M BApHUAHTOB,
a TaKXXE€ C HCIIOJIb30BAHUECM KOM6I/IHaTOpHBIX [mpaBuI U

METOJI0B

5.3

Hcnons30BaTh OIMKUCATCIIBHBIC XapaKTCPUCTUKHU JJIA
MAaCCHUBOB YHUCJIIOBBIX MHOAaHHBIX, B TOM YHCJIC CPCAHUC

3HAYCHUA U MCPBI paCCCHUBAHUA

5.4

HaXOIII/ITB YaCTOThl 3HAUEHUN M YaCTOTHI CO6BITI/IH, B TOM
YUCJIC MTOJB3YACH PC3yJIbTaTaM HpOBCI[éHHBIX I/I3M€p€HI/Iﬁ

1 HAOJTIOIEHUIA

9.5

HaxomuTe  BEepOSATHOCTH  CIAyYalHBIX  COOBITHH B
U3YUYEHHBIX OIBITaX, B TOM YHCJIE€ B OINbITaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  COOBITUAMH, B
CEepUsAX WCIBITAHUM [0 IMEPBOrO YycClexa, B CEPUAX

ucnbslTanui bepryium

5.6

NMeTp mnpencrtaBieHHWE O CIy4alHOW BEIMYMHE U O

pacnpeeieHu BEPOSITHOCTEH

S.7

NMeth mpeAcTaBieHHE O 3aKOHE OOJIBIIMX YHUCET KakK O
IIPOSIBIICHUU 3aKOHOMEPHOCTH B CIIy4aliHOM

N3MCHYMBOCTH KW O POJHM 3aKOHaA OOJNBIINX YHCEI B
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IpUPOJIE U 00IIECTBE
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMbIil 2JIEMEHT COAePKAHUSA
5 BeposTHOCTH 1 cTaTHCTHKA
[IpencraBnenne AaHHBIX B BHJE TaONHIl, AMArpaMM, TpaduKoOB.
3amonHeHue  TaOdMI, YTEHHME W  TOCTPOSHUE JHarpaMm
5.1 (cTonOUKOBBIX (CTONMOYATHIX) M KPYTroBbIX). UTeHue rpadukoB
peallbHBIX TpoleccoB. V3BieueHne nHGOpMAIUU U3 JUArpamMm M
TaOJIUII, UCTIOJIB30BAHNE U MHTEPIIPETAIUS JaHHBIX
OnwucarenpHas CTaTHCTHKA: CpelHEe apuPpMETHIEeCKOoe, MeIrana,
5.2 pa3Max, HauOoJiblliee ¥ HaMMEHbIIIee 3HAaUeHUsT HA0Opa YHCIIOBBIX
na”HbIX. [I[puMepsl cilydailHOW U3MEHYUBOCTH
CrnydaliHbI SKCIIEpUMEHT (ONBIT) M CIIy4ailHOe COOBITHE.
£ 3 BepositHocTh 1M vacTtoTa. Poib MalloBEpOSITHBIX U MPAKTUUYECKU
' JIOCTOBEPHBIX COOBITHM B TIpUpojae U B oOmecTBe. MoHeTra u
UrpajgbHas KOCTh B TEOPUHU BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Cremenp BepmmHbl. Ywucino pédep u
CyMMapHas cteneHb BepiuuH. [IpencraBnenue o cBA3HOCTH rpada.
5.4 Henu u mukasl. [yt B rpadax. O6xon rpada (dHIepoB MyTh).
[IpencraBnenne o6 opueHTUpoBaHHOM rpade. Permenue 3amad c
TOMOIIIBIO Tpad)oB
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT cofiep:KaHus
) BeposTHOCTb U cTaTUCTUKA
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5.1

[IpencraBieHne JaHHBIX B BUJIE€ TAOJIHILI, JUArpaMMm, rpaduKoB

5.2

MHO)K@CTBO, DJIEMCHT MHOXKCCTBA, IIOIMHOXCECTBO. OHCpaHI/II/I

Haag MHOXCECTBaAMMU: O6’E>CI[I/IHCHI/IC, NepeCcCYCHUC, NOIMOJIHCHHUC

5.3

CBoiicTBa omepanyii HaJx MHOXECTBAMH: IEPEMECTUTEIIBHOE,

COYCTATCIIBHOC, paClIpCACINTCIbHOC, BKIITOUCHHA

5.4

Hcnons3oBaHue rpa(bnquKoro NpCaACTaBJICHUA MHOXCCTB JIA

O CaHUs PCAJIbHBIX ITPOUCCCOB U SIBJ'IGHI/IfI, IMpyu pCIICHUN 3a1a4.

9.5

I/ISMepeHI/Ie pacCCuBaHuA OAaHHBIX. I[I/ICHepCI/ISI n CTAaHIApPTHOC

OTKJIOHCHHUEC YHUCIIOBBIX Ha60p0B. HI/IanaMMa pacCCuBaHUA

5.6

DOnemMeHTapHble COOBITHS  ciydailHoro ombita. CiyyaiiHbie
coObITus. BeposarHoctu coObiTuil. ONbITEI C paBHOBO3MOXHBIMU
ANIeMEeHTapHbIMU cOOBITUAMH. CiydaiiHbld BBIOOP. CBSA3b MEXIY
MaJIOBEPOSATHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU COOBITUSMH B

npupojie, 00IIEeCTBE U HAyKe

S.7

HepeBo.  CBoiicTBa  J1€pEBBEB:  €IUHCTBEHHOCTh  NYTH,
CYILIECTBOBAHHE BHCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM
BepIuH U yucioMm peoep. IlpaBuno ymHoxeHus. Pemenne 3amau

C TIOMOIIIBIO TpadoB

5.8

[IpotuBomnonoxueie coObiTus. Iuarpamma Ditnepa. OO0bequHEHNE
u nepeceyeHne coObiThii. HecoBmectHbie cobObiTus. dopmyna

CJI0’KEHUS BEPOSATHOCTEN

5.9

VYcnoBHass BeposTHOCTB. [IpaBuino ymHoxkeHus. HesaBucumsblie

COOBITHS

5.10

[IpencraBneHue 3xcnepuMeHTa B BUJI€ JepeBa. Pemienne 3amaq Ha
HAaXOXKJICHUE BEPOATHOCTEM C TMOMOIIBIO JIEPEBA CIYYAMHOIO

HKCIIEPUMEHTA, AUarpamMm Jilnepa

9 KIIACC
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Kon IIpoBepsieMblii 3J1IeMEHT COePKAHUS
5 BepostHOCTh U cTaTUCTHKA
[IpencraBnenne AaHHBIX B BHUAE TaOJMI, auUarpaMm, rpadukos,
5.1 UHTEpIpeTalus JaHHbIX. UTeHHE U MOCTPOeHHE Ta0JIULl, AUarpamw,
rpadMKOB MO peaabHbIM JaHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueTraHus ¥ YUCIIO COUCTAHUIN
£ 4 Tpeyronbuuk Ilackans. Pemienue 3aga4 ¢ HCHOJIB30BaHUEM
' KOMOUHATOPUKH
- I'eomeTpuueckas BeposTHOCTh. CiydalHBIH BBIOOP TOYKH U3
' (buryphl Ha TIIOCKOCTH, U3 OTPE3Ka U U3 TYTU OKPYKHOCTH
£ 6 Ucnbitanne. Ycnex u Heynada. Cepusi UCHBITAaHUN 1O MEPBOTO
' ycrnexa
£ 7 Cepust ucnbiTannii bepuymnu. BeposTHocTH CcOOBITHIT B cepum
' ycneiTanni bepryinum
5.8 CiyuaiiHasi BeJIMYMHA U pacpeieICHUe BEPOSTHOCTEHN
MaremaTrnueckoe OXKUJIaHUE 151 TACTICPCHUSL. [Tpumepsl
5.9 MaTeMaTUYECKOTO OKHAAHUS KaK TEOPETUYECKOTO CpPEIHEro
3HA4YECHUS BEJIMUNHbI
£ 10 MaremMaTH4eCKOE OXKHUIAAHUE W JHUCIEPCHUS CIIyYaliHOW BEIIMYWHBI
' «UHCIIO YCNEXOB B CEPUM UCNIBITAHUN bepHyum»
[TonssiTe o 3akoHe OodBIIMX yucel. M3mepeHue BEpOSTHOCTEH C
511 [IOMOIILI0 YacTOT. PoJib W 3HAUeHHWE 3aKOHA OOJIBIINX YHCE B

IPUPOJIE U OOIIECTBE
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NnpoBepsieMoro
TpeOOBAHUA

IIpoBepsiemble TpeOOBaHMS K MpeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMBbl
OCHOBHOTI0 0011er0 00pa3oBaHusi Ha ocHoBe PI'OC

YMenue ONEPUPOBATH HNOHATUAMMU: MHOKECTBO,
NOJMHOKECTBO, OINEpalMyd HaJd MHOXKECTBAMHU; YMEHHUE
ONepUpoOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK,
NPUMEHATh UX NPHU PELUICHUH 3a/1a4; YMEHHUE HCIIOJIb30BaTh
rpaduyueckoe TMpEeACTABICHHE MHOMXECTB [UIsl  OMHMCAHMS
peanpHBIX IMPOLECCOB W SBICHUN, MPU PEIICHUU 33134 U3
JIPYTuX y4eOHBIX MIPEAMETOB

YMeHue OIICPUPOBATL IIOHATHAMHU: OIIPCACICHUC, AKCHOMaA,
TEOpPCMa, JOKA3aTCIILCTBO, YMCHUC PACIIO3HABATH MCTUHHBIC U
JIOJKHBIC BBICKA3bIBAHMSI, IMPpUBOINUTD IMPUMCPHL )41
KOHTPIPUMCPBI, CTPOUTH BBICKA3bIBAHHWA HW  OTPULAHHUA
BBbICKa3bIBaHUI

YMeHue omnepupoBaTh IOHATHUSMH: HATypaJlbHOE YHCIIO,
IIPOCTOE U COCTABHOE YKCIIO, JACIMUMOCTh HATypaJIbHBIX YHUCEII,
NPU3HAKKA  JIETUMOCTH, IEJI0€ YHCI0, MOAYJb YHCIA,
O0OBIKHOBEHHAsI Ipo0Ob U JecATUYHAS APOOb, CTAHIAPTHHINA BU]T
Yyycia, paldoOHAIIbHOE YHMCJIO, HPpaAlMOHATIBLHOE  YHCIIO,
apu(METHICCKUN KBaJpaTHBI KOPEHb, YMEHHE BBIMOJIHATH
JEUCTBUS C YUCJIaMHU, CPAaBHUBATh W YIOPSAJOYMBATH YHUCHIA,
IPEACTABIATh YHUCIAa HAa KOOPAWHATHOM NPSIMOU, OKPYTJIATH
yycia, yMEHHE JeiaTh MPUKUIKY M OIEHKY pe3yJibTaTa
BBIUMCIICHUH

YMeHue onepupoBaTh TMOHATHUSIMH: CTENEHb C  IEJIbIM
nokaszaTteneM,  apu@METUYeCKUd  KBaJpaTHBIA  KOPEHb,
MHOI'O4JIEH, ajaredpanueckas 1poOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypallbHOW CTEMEeHU OOJIbIlIe E€JUHUIIbI; YMEHUE
BBINIOJIHATh Pacu€Thl 1Mo (opmyliaMm, NpeoOpa3oBaHUs UEIbIX,
JTPOOHO-PAIIMOHAIBHBIX BBIPAKEHUI U BBIPAXKEHUN C KOPHSIMU,
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pa3oKeHUEe MHOrOYJEHAa Ha MHOXKUTEIU, B TOM YHCIE C
UCIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJpaToB M KBajpara
CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMU: YHUCIOBOE PABEHCTBO,
YpPaBHEHUE C OJHOW IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHON; yMEHWE pellaTh JIMHEHWHBIE U
KBaJIpaTHbIE YpaBHEHHUS, TIPOOHO-PALIMOHATILHBIE YPABHEHUS C
OJIHOM NEPEMEHHOM, CUCTEMBbl JBYX JMHEHHBIX YpPaBHEHMUH,
JIMHEWHBbIE HEPAaBEHCTBA M WX CHUCTEMBbl, KBaJApaTHbIE U
JTPOOHO-paIMOHAILHBIE HEPABEHCTBA C OJTHOM MEPEeMEHHOM, B
TOM YHCJIE IIPU PELICHUM 3a7ay W3 JIPYyTUX MNPEAMETOB U
IIPAKTUYECKUX 3a/a4; YMEHHUE MCII0Ib30BaTh KOOPAUHATHYIO
OpsIMyI0 ¥ KOOPJAWMHATHYIO IUIOCKOCTh I H300pakeHHs
pELIeHU YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh TOHATHSAMU:  (QyHKOMS, Tpaduk
byHKIMK, HynH (YHKIAA, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKH  BO3pacTaHus, yObIBaHUS, HauOoiblliee WU
HauMEHbIIee 3HaueHuss (YHKIUH; YyMEHHE OIepUpPOBAThH
NOHATHSIMU:  TpsiMasg  TIPONOPLUUOHAIBHOCTh,  JIMHEWHas
byHKIMS, KBaJpaTHIHAS byHKIHA, oOpaTHas
MPOIOPIIMOHATILHOCTD, IMapadosia, Turepoosia; yMeHHUE CTPOUTH
rpaduku GYHKIIUH, UCIIOIL30BaTh TPAPUKH ISl ONpPEIeTISHUS
CBOMCTB MIPOLECCOB U 3aBUCHUMOCTEH, I PEIICHUS 3a1a4 W3
IPYTUX YYeOHBIX NPEIMETOB M peajbHON KU3HU; YMEHHE
BhIpaXKaTh (HOpMyTIaMu 3aBUCUMOCTH MEX/Ty BEIIMUNHAMU

YMeHue onepupoBaTh IOHSATHUAMU: IOCJIEAOBATEIBHOCTD,
apuMeTHiecKkass M TEOMETpUYECKass MPOTPECCUU; YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH, (HOPMYIIBI
CyMMBl W OOIIETO WICHA MPU PEUICHUU 3a/ad, B TOM YHUCIE
3a/1a4 U3 APYruX yYEOHBIX MPEIMETOB U PEAbHON KU3HU

YMeHue pemath 3ajladyd pa3HbIX TUMNOB (B TOM 4YHUCJIE Ha
MIPOIIEHTHI, JOJIU W YaCTH, ABIKCHHE, paboTy, IIEHy TOBApOB U
CTOMMOCTh TOKYIIOK W YCIyr, HaJIOTW, 3ajayd Hu3 oO0JacTu
yOpaBi€HUsl JIMYHBIMU M CEMEUHBIMU (DUHAHCAMH); YMEHUE
COCTaBJISITh BBIPAXKEHHS, YPABHEHHUSI, HEPABEHCTBA U CHCTEMBI
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II0 yCJIOBHMIO 3ajJa4du, HCCJIICHOBATHL IIOJIYYCHHOC PCHOICHHUC U
OLICHUBATDH HpaBI[OHOI[O6HOCTB MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMM: (PUrypa, TOUKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroj, MHOIOYIOJIbHUK, TPEYIOJIbHUK,
paBHOOENPEHHBI W PaBHOCTOPOHHHMI  TPEYroJIbHHUKH,
OpSIMOYTOJIBHBIM  TPEYroJbHUK, MeAuaHa, OHCCEeKTpuca H
BBICOTA TPEYIOJIbHUKA, YETBIPEXYTOJBbHUK, IApajljIeIorpamM,
poMO, MpPSMOYTOJIbHHUK, KBaApaT, Tpamnelus; OKPY>KHOCTb,
Kpyr, KacaTeibHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
durypamu; ymeHue pemiatb 3ajJadyd, B TOM 4YHUCJIE U3
IIOBCETHEBHOM JKM3HM, HAa HAXOXXICHUE TIE€OMETPUUYECKUX
BEJIMYUH C NPUMEHEHHUEM H3YYEHHBIX CBOWCTB (QuUryp u
¢dakToB

10

YMeHue omnepupoBaTh MOHATHSAMHU: PABEHCTBO  UTYp,
PaBEHCTBO TPEYTrOJbHUKOB; napasuieIbHOCTh u
NEPIEHAUKYISIPHOCTh MPSAMBIX, Yrol MEeXAY MpSIMBIMH,
NEPIEeHAUKYISAp, HAKJIOHHAs, WPOEKIHs, Mnogodue ¢uryp,
10JI00HBIE TPEYTOJbHUKH, CUMMETPUS OTHOCUTEIHHO TOYKH U
psIMO; YMEHHE paclio3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue Quryp, napauieNbHOCTh W MEPIEHIUKYISIPHOCTD
IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMM: JIMHA, PACCTOSHUE, YIOJ
(BeIMYMHA yIJla, CMHYC M KOCHUHYC yIJia TpEyroJibHUKa),
IUIOIIA/Ih; YMEHHE OIIEHUBATh Pa3Mephl MPEIMETOB U 0OEKTOB
B OKpYXKalollleM MHpE; yMEHUE NPUMEHAITh (OPMYIIbI
nepuMerpa M I[UIONAAM  MHOTOYTOJIbHUKOB,  JIJIMHBI
OKPYXXHOCTH U TUIOMAAM Kpyra, o0bema MpSIMOYTrOJIbHOTO
napajuieNielune1a; YMEHUE NPUMEHATh MPU3HAKKA PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME€ YIJIOB TPEYroJibHHKA,
teopemy [ludaropa, TPUrOHOMETPUYECKUE COOTHOIICHUS IS
BBIYMCIICHUS JIJIMH, PACCTOSIHAM, TUIOIIAIEN

12

YMenne u3o0paxaTh MIOCKHe (GUTYPHl U MX KOMOWHAIINH,
IPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX CPEJCTB MO TEKCTOBOMY HWIIU
CUMBOJIbHOMY OTIFICAHHIO
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13

YMeHue onepupoBaTh NOHATUSAMM: NPSAMOYTOJIbHAs CUCTEMA
KOOpJIMHAT; KOOPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpPAa HAa YHUCIO, CKAJISPHOE NPOU3BEICHUE
BEKTOPOB; YMEHHE MCIOJIb30BATh BEKTOPBHI U KOOPAUHATHI IS
NPEACTABICHUS JAHHBIX W PELICHMS 3a7ad, B TOM YHUCJIE W3
OpYruX y4eOHBIX MIPEAMETOB U pealbHOU KU3HU

14

YMeHue onepupoBaTh MOHATUSIMU: CTOJIOMKOBBIE U KPYTOBBIE
TyarpamMMbl, TaOJUII, cpelHee apudMeTHuuecKoe, MeauaHa,
HauOoJIbIlICE W HAaWMEHbIIEEe 3HAYEHHUS, pa3Max YHUCIOBOTO
HaOopa,  yMeHHE  U3BJEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbeiBaTh  MHPOPMAIMIO,  NPEACTaBICHHYIO B
TabNMUIaX W Ha JuarpaMMax, OTPaKaloUIyl0 CBOWCTBA U
XapaKTEPUCTUKN PEATbHBIX MPOIECCOB M SIBICHUH; yMEHHE
pacrno3HaBaTh U3MEHUYMBbBIC BEJIMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHrue  OomnepupoBaTh TOHATHSAMHU:  CIYYalHBIA  OIBIT
(cmydalHBIH ~ DKCIIEPUMEHT),  3JIEMEHTAapHOE  COOBITHE
(37IeMEHTapHBIH WCXOMA) CIYYalHOTO OIBbITA, CIy9alHOE
COOBITHE, BEPOSATHOCTH  COOBITHS, YMEHHE  HaxOJUTh
BEPOSATHOCTH  CIIy4alWHBIX  COOBITHH B OmBITaX  C
PaBHOBO3MOXHBIMHM  3JICMECHTAPHBIMUA COOBITHUSIMU; yYMCHHE
pemiath 3agaydl METOJOM OpPraHW30BaHHOrO Iiepebopa H C
UCIIOJIb30BAaHUEM IIpaBUJIa YMHOXXCHUS; YMEHHUE OIICHUBATH
BEPOSTHOCTH PEalbHBIX COOBITHI W SIBJICHHM, IIOHUMATh POJIb
IPAKTUYCCKH JIOCTOBEPHBIX M MAaJIOBEPOSITHBIX COOBITHI B
OKPYXKaIOIEM MHpPE M B KHU3HH; 3HAKOMCTBO C TIOHSITHEM
HE3aBUCUMBIX COOBITHI;, 3HAKOMCTBO C 3aKOHOM OOJIBIIIHX
YHUCEJ M €T0 POJIBI0 B MACCOBBIX SIBIICHUSAX

16

YMeHue BbIOMpaTh TOAXOASANIUN HM3YYCHHBIM METOJ IS
pelleHnusT 3aJa4d, IPUBOAUTH IPUMEPHl MATEMATHYECKUX
3aKOHOMEPHOCTEM B MNOPUPOAE W JKU3HHU, Paclo3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, OIHCHIBATH
OTJEJIbHBIE BBIJAIOIINECS PE3YyJIbTAaThl, MOJIYYEHHBIE B XOJI€
pa3BUTHS MAaTEMaTUKW KaK HayKd, MPUBOJIUTH MPUMEPHI
MaTEMATUYECKUX OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOU H
BCEMUPHOW UCTOPHUU
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA

OI'D 10O MATEMATHKE

Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Yucnna u BBIYUCICHUS

1.1 | HarypanbHble U 11enbIe yncia. [Ipu3Haky T1eTUMOCTH HETbIX YUCEIT

12 OOBIKHOBCHHBIC W JECATUYHBIC IPOOH, TMPOICHTHI, OCCKOHCYHBIC
' HEPUOHUECKUE TPOOH

13 PannonansHbIC quCIIa. Apudmernueckue orepanuu C
' paIMOHAILHBIMU YHCIIAMHA

14 JleficTBuTeNbHBIE ~ 4HWCHa.  ApudMeTHYecKHe ~ Olepalud ¢
' JEHCTBUTEIILHBIMY YHCIIaMU

15 [TpubmuxEHHbIC BBI‘{I/ICJIGHI/ISI,UHpaBI/IJIa OKpYTJICHHUS, TPUKHJIKA W

OIICHKA Pe3yJIbTaTa BEIYMCIICHUN

2 AnrebpandecKkre BhIPaKESHHUSI

2.1 | ByxBeHHbIE BbIpakeHUS (BBIPAKEHUSI C TIEPEMEHHBIMU )

59 Crenenp ¢ 1enbiM mokaszateneM. CTeneHb ¢ palMOHAIBHBIM
' nokazareneM. CBOMCTBa CTETICHH

2.3 | MHorouneHsl

2.4 | Anrebpanueckas IpoOb

55 ApudmeTndyecknii KOpeHb HaTypallbHOM cTeneHu. JleWcTBus ¢
' apu(PpMETUIECKUMU KOPHSIMU HATYpaIbHOU CTETICHH
3 VYpaBHEHUS U HEPABEHCTBA

31 Lensile w  gpoOHO-panMoHaNbHBIE ypaBHeHUA. CHCTeMBl W
' COBOKYITHOCTH YPaBHEHHIA

3.9 llenpie w apoOHO-pamMoOHaNbHBIE HepaBeHCTBA. (CHCTeMBl U
' COBOKYITHOCTH HEPABEHCTB

3.3 Pemienne TeKCTOBBIX 3a1a4
4 YwucrioBble MOCIEA0BATEIBHOCTH

4.1 ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCIEI0BATEILHOCTEMN

49 ApudmeTtnyeckass W reomerpuueckass mporpeccun. Dopmyna
' CITOYKHBIX TPOICHTOB
) OyHKIHUH
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Oyukuus, cnocodwl 3ananus GyHkuuu. ['paduk Pynkuuu. O6nacTb
OMpeNeNIeHUs] U MHOXKECTBO 3HaueHu (yHkuuu. Hymu dyHkuu.

5.1. | IlpoMexxyTku 3HAKONOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTHU
¢yHkuuu. Makcumymbl ¥ MUHUMYMBI GyHKuud. Haumbonbiiee u
HauMeHblIee 3HaueHNe QYHKIMU HA TPOMEKYTKE

6 KoopnuHatel Ha npssMO# U TJIOCKOCTH

6.1 | KoopaunartHas npsimas

6.2 | JlekapToBbl KOOPAMHATHI HA TIIOCKOCTH

7 I'eomeTpus

7.1 | Teomerpuueckue QUrypbl U UX CBOWCTBA

7.2 | TpeyronbHHUK

7.3 | MHOroyrojabHUKH

7.4 | OKpYy>XHOCTb U KPYT

7.5 | V3mepeHue reoMeTprUUE€CKUX BETUYUH

7.6 | BekTopbl Ha MIOCKOCTH

8 BeposTHOCTb U cTaTHCTHKA

8.1 | OmnucatenpHas CTaTUCTUKA

8.2 | BeposarHocTh

8.3 | KomOunaropuka

8.4 | MHuoxecTBa

8.5 | I'padwr




