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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAUMOM KaXIOMy 4eJoBeKy. Bo3pacrtaeT uucio
npodeccuii, mpu OBIAICHUH KOTOPHIMH TpeOyeTcs xopornas 6a30Basi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTHUKH, TaKas TMOJArOTOBKA BaKHA JUJIS
MPOJIOJKEHUS 00pa30BaHUs U IJIsl yCHEIHON TpodecCuOHaTbHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSIHHO MPUHUMAET PEUICHUSI HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A JJIs 000OCHOBAHHOIO MPUHATHS PEUICHUS B YCIOBUSIX HEIOCTAaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

MMeHHO mOo3TOMYy OCTpO BCTalda HEOOXOAMMOCTh Cc(HOpMUpPOBATH Y
oOyyaromumxcsi GyHKIIMOHATIBbHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B KaUueCTBE
HEOTHEMJIEMOM  COCTaBJISIIOIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKU
aHaJM3UPOBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B Pa3JIMUHBIX (DOpMax, MOHUMATh
BEPOSITHOCTHBI XapaKTE€p MHOTHX pPEalbHBIX IMPOIECCOB U 3aBUCHUMOCTEM,
MPOU3BOJIUTH NPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMU MPHUHITUIIAMH cOOpa, aHallu3a U
MPEACTABJICHUS] JTaHHBIX W3 Pa3IMYHBIX chep KU3HU OOIIEeCTBAa M TOCyAapcTBa
npuoOmaeT o0ydJarommxcs K OOIIECTBEHHBIM UWHTepecam. V3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepebopa U mojacuéra ydmcia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJisi GOpMUPOBAHUS KOMIIETCHIINMN B
obsactT MHPOPMATUKUA U IUDPOBBIX TexHOJOTHil. [Ipu M3yuyeHUH CTaTUCTUKU U
BEPOSITHOCTH 00OTAIAOTCSl MPEJCTaBIeHUs OOyYarolMxcsi O COBPEMEHHOMN
KapTUHE MHUpa M METOJlaX €ro HcCCienoBaHusA, (HopMUpyeTCs MOHUMAaHWE POJIHU
CTATUCTUKHU KaK UCTOYHHMKA COLMAIBHO 3HAYNMOU MH(OPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBEeTCTBUU ¢ JAHHBIMU LIEJISIMH B CTPYKTYype MHpOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKAa» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBIJCICHbI
CIeAYIOIIME coAepKaTelbHO-MeToAndeckue JTuHUU: «lIpencraBieHue NaHHBIX U
omnucaresibHas CTAaTUCTUKA», «BepoATHOCTH», «DJIEMEHTbl KOMOWHATOPUKWY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHue NaHHBIX U OMUCATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOW Juisi (hOPMHPOBAHWS HABBIKOB pabOTHl ¢ WH(pOpMarmen: oT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTABICHHONW B TabmuIax, Ha
auarpaMMmax W rpadukax, g0 cOopa, MPEACTABICHHMS M aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHUUYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHMS.
PaGotas ¢ maHHbIMH, OOydarommecss yd4aTcsi CUMTHIBATH W WHTEPIPETUPOBATH



JIaHHbIC, BBIABUraTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHUIIMNE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4YailHOM W3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUNA CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW IS
M3YUYCHUS TEOPUU BEPOSTHOCTEH. bosbllioe 3HAUYEHHE HMEIOT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4alHOTrO
coObiTus. [lpm wu3ydyeHuu yueOHOro Kypca oOydaroIMecss 3HAKOMSITCS C
MPOCTEHIIMMUA ~ METOJAMHU  BBIYMCIICHHS  BEPOSTHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTapPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTAaBUTh U peliaTh 0ojee CIOKHbBIC
3amauyn. B ydeOHBbIIl Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4ailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS IJIsl PElISHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyudaercs y4eOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  Bxonmat pazgensl: «lIpencraBieHue AaHHBIX U ONUCATENIbHAs
CTaTUCTUKA», «BepoaTHocTh», «IJeMEHTh KOMOMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenue yyebHoro kypca «BepostHOCTh U ctatuctukay orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COILEPKXAHUE OBYYEHUASA
7 KIIACC

[IpeacraBienrie JaHHBIX B BUJE TaOJUIl, AMarpamMm, rpadukoB. 3anojHeHUue Talbull,
YTEHHWE W TIOCTPOEHUE JuarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHE
rpauKoOB pEATBbHBIX MPOIECCOB. VI3BnedeHne wHPOpMANMK W3 AWArpaMM M TaOJuII,
WCITOJIb30BAaHUE U MHTEPIPETAINS JAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpeHEEe apuPMeTuIecKoe, MeInana, pa3Max, HanOoJbIIIee
Y HauMEHbIIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl ciryyaitHOM H3MEHYHUBOCTH.

Crny4daifHbI 3KCIIEpUMEHT (OMBIT) U cllydaiiHoe coObiTHe. BepodaTHOCTh M yacToTa.
Ponp ManoBEepOSTHBIX W MPAKTHUECKH JOCTOBEPHBIX COOBITHH B MPHUPOJE U B OOIIECCTRBE.
MoHeTa 1 urpajapHas KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmmna, pebpo. Crenenb BepiuHbl. Yuciao pédep M cyMMapHasi CTEIEHb
BepinH. [IpencraBnenue o cBa3noctu rpada. Lenu u muxnsl. [Tyt B rpadax. O6xon rpada
(oiinepoB myTh). [Ipeacraienue 06 opueHTUpoBaHHOM rpade. Pemnenue 3amad ¢ moMoIbo

rpadoB.
8 KUIACC

[IpeacTaBieHue 1aHHBIX B BUAE TaOJIUL, 1Uarpamm, rpa)ukoB.

MHOX€eCTBO, 3JEMEHT MHOYKECTBA, MOJAMHOXKECTBO. Omnepanuy HaJl MHOXECTBaMHU:
oObequHEeHue, nepeceueHue, pAomnoiaHeHue. CBoHCTBa onepaluil Hajg MHOXKECTBAMM:
[IEPEMECTUTENBHOE, COYETATEIbHOE, PACHPEACIIMTENbHOE, BKIOYeHUdA. lcnonbs3oBanue
rpauyecKkoro NMpeaCcTaBICHUs MHOXECTB JJIi ONMHCAHMs peajbHBIX MPOIECCOB U SIBICHUH,
IIPU PELICHUU 3a/1a4.

N3mepenne paccenBanus JaHHBIX. JHcniepcus M CTAaHAAPTHOE OTKIOHEHHE YHMCIIOBBIX
HabopoB. [luarpamma paccerBaHuUsl.

DOnemeHTapHbIe COOBITHS ciay4yaiiHoro ombiTa. CiydaiiHble coObITHS. BepositHocTH
coObITUNA. ONBITHI C PABHOBO3MOKHBIMU 3JI€MEHTAPHBIMU COOBITHSIMH. ClydaliHbII BBIOOP.
CBsi3b MEXIy MaJOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITHSIMU B MPHUPO/IE,
00I11IeCTBE U HAyKe.

HepeBo. CBoiicTBa [J€peBbEB: E€IUHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BHUCSIYEH
BEPILUHBI, CBSA3b MEXJY YUCIOM BEpIIMH U yrciioM peédep. IlpaBuno ymuoxenus. Pemenne
3a/1a4 ¢ MOMOIIBIO TpadoB.

[IpotuBononoxueie coObiTus. Jumarpamma Oiinepa. OObeAMHEHUE U TEpPECEUYCHHE
coopiTuii. HecoBmecTHbie coObITHsA. DopMmysia CIOXKEHUS BEPOATHOCTEH. YcCIoBHAS
BepOATHOCTh.  [IpaBuno  ymHOxeHusi. HesaBucumbie  coObiTusi.  IlpencraBnenue
DKCIIEPUMEHTA B BHUJE JepeBa. Pemenne 3a1ady Ha HAXOXKIAEHUE BEPOSITHOCTEN C IMMOMOLIBIO
JiepeBa CIIy4aiiHOro 3KCIEPUMEHTA, JuarpaMm Juiepa.



9 KUIIACC

[IpeacraBinenre AaHHBIX B BHJAE TaOIUI, AWarpaMMm, Ipa@uKOB, HHTEPHpPETALIMS
JTaHHBIX. YTeHHe U moCcTpoeHue Tabull, Auarpamm, rpauKoB MO PeaibHbIM JaHHBIM.

[TepectanoBku u dakropuan. CodeTanus u 4yucio coueranuid. Tpeyrompuuk [lackas.
Peenue 3a1a4 ¢ HCHOJIB30BAHMEM KOMOMHATOPHUKH.

['eometpuyeckas BeposTHOCTb. CiydallHbI BBIOOp TOYKU M3 (UTYPHI HA IJIOCKOCTH,
U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.

Hcnertanne. Yenex u Heyaada. Cepuss ucnelTaHuid 10 nepsBoro ycmexa. Cepus
ucnbiTanuii bepayum. BeposarHocTu coObITHIl B cepun ucnbiTanuid bepHyn.

CiryyaiiHas BEJIMUMHA U PACIpeIeIICHNE BEPOATHOCTEN. MaTeMaTnueckoe 0KUIAHNE U
nucnepcus. lIpumepbl MaTreMaTHYecKoro OXKUIAHUS KakK TEOPETHYECKOIO CPEIHEro
3HAYEHHs BEJIMYMHBL. MaTeMaTHyecKoe OKHWIAaHWUE W JHUCIEPCHs CIy4YalHON BEIMYHHBI
«YHCIIO YCIEXOB B CEPUN UCTIBITAHUN bepHyum».

[TonsiTie o 3akoHe OoibIUX uucen. M3MepeHne BEpOsITHOCTEH € MOMOIIBIO YacTOT.
Ponb 1 3HaueHUE 3aKoHa OOJIBIIUX YUCEN B IPUPOJIC U OOIIECTBE.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl yueOHOro Kypca «BeposTHOCTh U
CTAaTUCTHKa» XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBJICHUEM MHTEpeca K MpOILIOMY M HACTOSIIEMY POCCHUHUCKOW MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHSIM POCCHICKMX MAaT€éMaTUKOB M POCCUKCKOM
MaTe€MaTUYeCKOM WIKOJbI, K HCIOJIb30BAHUIO 3THUX JOCTHKEHUH B APYrMX HaykKax M
MPUKIAAHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMOJHEHUIO OO0S3aHHOCTEN Tpa)kAaHWHA W peajlu3allid ero Ipas,
MPE/ICTABICHUEM O MATEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
ABJICHHUM, MTPOLIETyp TPAKIAHCKOro 0o01ecTBa (Hanpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUI0O JTHYECKUX MpOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MNPUMEHEHUEM
NOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTM MOPAJIBHO-3TUYECKUX IMPUHIUIOB B
NEATENbHOCTU YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUUYECKUX 3a7a4 MaTEMaTUYECKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOTO0 OOpa30BaHUSl Ha MPOTSKECHUU
BCEH JKMU3HM I yCTIEUTHOW NpOo(deCCHOHAIbHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHUM, OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOECHUEM HWHJMBHIYAJIbHOW TPACKTOPUHU
0o0pa3oBaHMsI W JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTH4YecKoe BOCIMTAHME:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX
OOBEKTOB, 3ajay, pEUIeHWH, pacCy>KICHHH, YMEHHUI0O BHUAECTb MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHUEHTAIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBIEeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHUMaHHUEM
MaTeMaTUYECKOM HayKd Kak c(epbl 4eIoBEYECKOM AEATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HAUMUMOCTU JUJIl Pa3BUTHS LMBWIM3AIMM, OBJIAJCHUEM $3BIKOM MAaTEMaTUKH U
MaTEMaTUYECKON KyJIbTYpPOHl KakK CpeJCTBOM MO3HAHHS MHpPA, OBJIAJCHUEM MPOCTEHIIIMMHU
HaBBIKAMH HCCIIEJOBATENBCKOMN IEATEIbHOCTH;

6) ¢usuyeckoe BocnmuTaHMe, (OPMHUPOBAHME KYJBTYPbl 3A0POBbSI H
IMOIMOHAIBHOTO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTeMaTHYEeCKHUE 3HaHUSI B MHTEpecax CBOETO 3J0POBbS,
BEJICHUS 3710pPOBOTO 00pa3a KU3HM (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI



U OTJIbIXA, peryJsipHas Qu3ndeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pediekcu,
MpU3HAHHEM CBOETO MpaBa Ha OMMOKY M TaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM NJIs1 pelIeHus 3a/1a4d B 001acTu
COXPaHHOCTH OKpYXaroleld cpeipbl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCJIEICTBUA Ui OKpY’KalIled Cpelbl, OCO3HaHUEM TIJI00AJbHOIrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U IyTeHl X pPelIeHHUs;

8) ajanTanus K M3MEHSIIOIIUMCS YCJIOBUSIM COLUAIBLHOM M PUPOIHON Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJOBHUAX HEOMPEAECIEHHOCTH, MOBBIINICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€pPe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS
y IpYyrux JIOAe, mpuoOpeTaTh B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOAUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYJIHUPOBATH
UJEU, TOHATHUA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM UHCIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIMUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOINNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U
nencTBud, (OpMyJIMPOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue AeMCTBUA:

*BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TNOHATUAMH, (OPMYJIHPOBATH OMNPEACIICHUS TOHSATHM,
YCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KIAaCCU(UKAIIMKN, OCHOBAHUSA JUIsI 00OOIIEHUS U
CpPaBHEHUSI, KpUTEPHUH MTPOBOJIMMOIO aHAIN3A;

*BOCIIPUHUMATD, (POPMYJIHPOBATH M MPEOOPA30BLIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTeNIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

*BBISIBJISITh MaTEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aWMMOCBSI3M M TMPOTUBOPEYMS B
(dakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKICHUSIX, MpeasiaraTh KPUTEPHUH MJIs BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

eJICJIATh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIAYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUM 110 aHAJIOTHUH;

epazbuparh JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKJACHUH (MpsIMbIE H  OT
MIPOTUBHOI0), MPOBOAUTH CAMOCTOATENIBHO HECJIOXKHBIE JOKAa3aTeIbCTBA MATEMAaTHUUYECKUX
(dakTOB, BBICTpAWBAaTh APTYMEHTAIlMIO, TPHUBOJUTH TMPUMEPHI W  KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;



eBBIOMpATh CIOCO0 pemieHus y4eOHOM 3amaum (CpaBHUBATh HECKOJIHKO BapHAHTOB
perieHus, BBIOMpATh HanOoJiee TOAXOMSIIANA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBble ncciie1oBaTeJIbCKHeE AeiiCTBHA.

eHCIIOJIH30BAaTh  BOMPOCHI  KAaK  HCCIEAOBATCIIbCKUN  MHCTPYMEHT  ITO3HAHWSA,
dhopMyIHpOBaTh BOIMPOCH], (PUKCHPYIOIIME MPOTUBOpPEUHE, MPOOJIEMYy, CaMOCTOSTEIHHO
yCTaHaBJIMBaTh HCKOMOE W JaHHOe, (OpMHUpPOBATH THUIOTE3y, ApPTYMEHTHPOBATh CBOIO
IIO3UIIAI0, MHEHHE;

e[IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECIIOKHBIA SKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEKIY COOOM;

¢CaMOCTOSITEIFHO  (pOopMyJHpOBaTh 000OIIEHHWS M  BBIBOJBI IO  pe3yJibTaTam
MPOBEAEHHOTO HAONIOMCHHS, WCCICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH TOJYYCHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUI;

e[IDOTHO3MPOBATh  BO3MOXKHOE  pPa3BUTHE TIpollecca, a TakkKe  BBIABUTATH
MIPEIIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

*BBIBJIITh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIUHU, JAHHBIX, HEOOXOIUMBIX
JUISL pEIEHUS 3a1a4H;

*BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
pa3INyYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

eBBIOMpaTh (OpMY TpEACTaBICHHUS HWH(DOPMALUMU M WUIIOCTPUPOBATH pELIAEMBbIE
3a/layu CXeMaMHu, IuarpaMmmMaMu, HTHOU rpaukoi U MX KOMOMHALUSIMU;

*OIICHUBATh HaAEKHOCTh MH(POPMALIMU 110 KPUTEPHSIM, MIPEITIOKEHHBIM YUUTEIIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKaTHBHBIC YHHBEpPCaJbHbIE y4eOHbIE JeHCTBUS:

*BOCIIPUHUMATH U (POPMYIIMPOBATH CYkKACHHUS B COOTBETCTBUU C YCIOBUSIMH U HEJISIMU
OOLIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, J1aBaThb IOSICHEHMs II0 XOJIy pELICHMs 3aJayd, KOMMEHTUPOBATH IMOJIyYEHHBIN
pe3yibTart;

B X0/ 00CYKIEHUS 3a7aBaTh BOIIPOCHI 10 CYILECTBY 00CYKAAEMON TEMBI, TPOOIIEMBI,
pemaeMon 3a1a4M, BBICKa3bIBaTh UJICH, HALICJIICHHBIE HA IIOMCK PELIEHUs, COITOCTABIIATh CBOU
CY)KICHHMSI C CYXICHUSMHU JAPYTHX YYaCTHHKOB Juajora, OOHAapy>KWBaTh pa3inuue u
CXOJCTBO MO3UIIH, B KOPPEKTHOH opme PopMyIupOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS;

I[IPEACTABIIITh PE3YJIbTaThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNUs, IIPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTALUU U
0COOEHHOCTEN ayAUTOPUH;

*[IOHMUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIWBUIYaTbHOU PabOTHI
[PU PEILICHUHU YUYEOHbIX MaTEMaTUUECKHX 3a7a4;



e[IPUHUMATH 11€7Th COBMECTHOM NEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pacrpenensarTh BUABI PabOT, JTOTOBapHUBATHCS, OOCYXIATh MPOIECC M PEe3yJbTaT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

ey4aCTBOBaTh B TPYNMNOBBIX (QopMax paboThl (0OCYXJAeHHUS, OOMEH MHEHHSIMU,
MO3TOBBIE IITYPMBI U APYTHE), BBHIIOJHITh CBOIO YacTh pabOTHl U KOOPJIAWHUPOBATH CBOU
JEUCTBUSA C IPYTUMHU YjICHAMH KOMAaHBI, OIEHWBATh KA4eCTBO CBOETO BKJaJa B OOITHI
IPOAYKT MO KPUTEPHSIM, CPOPMYTHUPOBAHHBIM YIaCTHUKAMHU B3aMMOJICHCTBHSI.

PerJIHTI/IBHble YHUBEPCAJIBbHBIC y‘leﬁHble IleﬁCTBHH

Camoopranusamnus:

*CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aJrOPUTM pelieHus 3aauyd (WM €ro 4acThb),
BBIOMpPATh CINOCOO pEmeHusT C YYETOM HMEIOMIMXCA PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BapHaHThI PEIICHUN C YYETOM HOBOM
uHpopmaIuu.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:

*BIIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPoIiecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKOM 3aJ1auu;

TIPEABUCTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH IIPHU PEIICHUU 3a]a4H, BHOCUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJICHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYIHOCTEH;

*OIICHUBATh COOTBETCTBUEC PE3yJIbTaTa JACATEIHHOCTH MMOCTABIICHHOM 11€JIM U yCIIOBUSIM,
OOBSCHATH NMPUYUHBI JOCTIKEHUS WM HEIOCTHKCHHS IIeJIM, HaXOIUTh OLIMOKY, NaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydenuss B 7 Kjacce oOy4aroUIMIiCS MOJYYUT CIEAYIOLIME MpPEIMETHbIE
pe3yIbTaThI:

Yutats uHpOpMAIMIO, TPEACTABICHHYIO B Ta0JIWIIaX, Ha AUarpaMMax, MpeiCcTaBiIsaTh
JaHHBIC B BHUJIC TAOJIUII, CTPOUTH AUArpaMMBbI (CTOJIOUKOBBIC (CTOOYATHIE) U KPYTOBBIE) 110
MAacCHBaM 3HAYCHUM.

OnuceiBaTh U UHTEPIPETHUPOBATH PEANbHBIE YUCIIOBBIC JAaHHbBIE, MPEICTABICHHBIE B
TabnuIax, Ha Auarpammax, rpadukax.

Hcnonb30oBaTh 1711 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU: CpEIOHEE
apudmernyeckoe, MearaHa, HauOOJIbIlIee U HANMEHbIIIEE 3HAUCHHUS, pa3MaXx.

Nmeth mpejacTaBieHue O CiaydyalHOM W3MEHUMBOCTH Ha MpUMEpax LeH, (U3MYEeCKuX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMMETh MPEACTABICHUE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

K xoniy oOydenus B 8 kjacce oOydaromuiics MOJYYUT CIEAYIOLIUE TMPEAMETHBIC
pPE3yJIbTATHI:



W3Bnekatb u mpeoOpa3oBeIBaTh HHQPOPMAIUIO, MPEICTAaBICHHYIO B BUIEC TaOJMII,
auarpamm, rpadukoB, MPeICTaBIATh JaHHbIE B BUJIE TaOIHII, UarpamMmm, rpauKoB.

OnuceiBaTh JAHHBIE C TOMOIIBIO CTATUCTUUYECKUX MOKA3aTENe: CPEAHUX 3HAYEHUN U
Mep paccerBaHus (pa3max, JUCIIEPCHs U CTaHIapTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThI YHMCIOBBIX 3HAYEHWW M YaCTOThl COOBITHHA, B TOM YHCIE IO
pe3yJibTaTaM U3MEPEHUIN U HAOIIOICHUM.

Haxonuth BepoOSITHOCTH CIydalHbIX COOBITUM B ONBITaX, 3HAsg BEPOSITHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCJE B OINbITaX C PAaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonp3oBath rpaduveckie MOACTHU: IEPEBO CIYYAHOTO KCIEPUMEHTA, TUarpaMMbl
Diisiepa, YuciaoBas npsmasl.

OnepupoBarh HOHATHAMHU: MHOXECTBO, IOJMHOYKECTBO, BBIIOJIHATH ONEpPalUNd HAJ
MHOKECTBaMHU: OOBEIUHEHHE, I[E€PECEUCHUE, JIONOJHEHUE, MEPEUUCIATh HIIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOMXECTB M CBSI3€d MEXIYy HUMH IS
ONMMCAaHUs MPOLECCOB U SIBJCHUH, B TOM YHUCIE MPHU PELICHUU 3a/lady U3 APYruX y4eOHBIX
IIPEMETOB U KYpPCOB.

K kxonny oOydenus B 9 kjacce oOydaromuiics NOJYYUT CIEAYIOLIUE IMPEAMETHBIE
pPE3yJIbTATHI:

N3Bnekate u mnpeoOpa3oBbIBaTh HWH(OpMAIMIO, TMPEACTABICHHYI) B Pa3IUYHBIX
HMCTOYHHMKAX B BHUJE TaONHII, Tuarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHJIE TAOJUII,
auarpaMm, rpaduKos.

Pemartp 3a1aun opraHu30BaHHBIM MepeOOPOM BapUaHTOB, a TAKXKE C HUCIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh OnucaTeIbHblE XAPAKTEPUCTUKHU JJIsI MACCUBOB UYHMCIOBBIX JAHHBIX, B
TOM YHCJIE CPETHUE 3HAUECHUSI U MEPBI PACCEHBAHUS.

HaxoauTh YacTOThl 3HAYEHMH M 4YacCTOThl COOBITUS, B TOM YHUCJE IMOJIb3YAChH
pe3yiabTaTaMu NPOBEIEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

Haxonuth BEpOSTHOCTH CIy4alHbIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHUCJE B
OMbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHUSIX MCIBITAHUN [0
MIEPBOTO YCIIEXA, B CEPUSIX UCIIBITAaHUN bepHyIuin.

HNmets npencraBiieHUe 0 CIy4allHOM BEJIMYMHE U O PACIPEACIEHUNA BEPOSITHOCTEM.

Nwmethb npeacTaBieHne 0 3aKOHE OOIBIIMX YUCEN KaK O MPOSIBIEHUU 3aKOHOMEPHOCTH B
CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YMCEN B IPUPOJIE U OOILECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsI
pecypchl
bubnuoreka [{OK
! TlpeAcTaBieRHe NaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
2 Onmcarenpias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [IOK
3 oty saitas H3MEHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposATHOCTE 1 9acTOTa Ciiy4aliHOTO 4 1 bubmmnorexka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
2
6 O0001enne, cucreMaTH3amus 3HAHUH 5 httos://m.edsoo.ru/7FA15fdc
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5



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

8 KUIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Hostoperne kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas craTuctuka. PaccenBanue 4 bubnmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposTHOCTB Clly4aiiHOTO COOBITHS 6 1 httos://m.edsoo.ru/7fA17fb2
bubmuorexa [JOK
5 B 4
BE/ACHHE B TCOPHIO IPadoB https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Carysaifiibie COOLITHS 8 https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
7 i 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI httos://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 1



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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 Hosroperie kypea 8 kacca 4 https://m.eds00.ru/7f41a302
bu6nmoreka [IOK
2 DIICMEHTEI KOMOUHATOpHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpOSITHOCTD 4 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [{OK
4 4 b 1
CTBITAHHA DEPHYILH 6 https://m.edsoo.ru/7f41a302
. bubnuorexa [IOK
> Cyyaiinas BenunHa 6 https://m.edsoo.ru/7f41a302
bubmmoreka IIOK
6 Oobmenne, KORTPOIH 10 L https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON TPOT'PAMMBI

7 KIIACC
Kox npoBepsiemoro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
pe3yJbTara 00pa30BaTeJILHON NMPOrPaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs
3) BeposiTHOCTH U CTATHCTHKA

Uurate wuHpOpMALMIO, TPEACTABICHHYI0 B TabnuIax, Ha JIuarpammax,
5.1 MPEICTaBIATh JaHHBIC B BHJAE TaOJHI], CTPOUTH IUArpaMMbl (CTOIOUKOBBIE
(cTronbuateie) U KPYrOBBIC) 110 MACCUBAaM 3HAYCHHI

OnuceIBaTh HHTCPHIPECTUPOBATH PCAJIbHBIC YU CJIOBBIC JAHHBIC, IIPCACTABIICHHBLIC

5.2
B Ta0JMIIax, HA TUarpaMMax, rpapukax

Hcmonn3oBaTh IJI1 OIMCaHUA JAHHBIX CTATUCTUUCCKUEC XaPAKTCPUCTUKU: CPCAHEC
apI/I(bMCTI/I‘-ICCKoe, MEIHaHa, HauOoJIbIIee U HANMCHbBIIICE 3HA4YCHHA, pasMax

5.3

HNmers mnpencraBieHne O CiIy4yalHOM HW3MEHYMBOCTM Ha IpPUMeEpax ILEH,
5.4 (GU3NYECKUX BEIUYMH, aHTPOIIOMETPUYECKHX JAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYMBOCTH

8 KUIACC
Kon .
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePsSIeMoOro .
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yjabTara

) BeposiTHOCTH U CTATHCTHKA

51 N3Bnekate u mpeoOpa3oBeiBaTh MHGOPMAIINIO, MPEICTABIEHHYI0 B BUJE TaOIUII,
' JTUarpaMm, rpauKoB, MPEACTABIISThH JaHHBIC B BHJI€ TaOIHII, 1Uarpamm, rpadukoB

59 OnuceIBaTh JaHHBIE C TOMOIBIO CTATUCTUYECKUX MMOKA3aTeNeil: CpeIHUX 3HAYEHUI
' 1 Mep pacceuBaHus (pa3Max, TUCIIEPCUs U CTAHAAPTHOE OTKJIOHCHHE)

5 3 HaxoauTh 4acTOTHI YMCIOBBIX 3HAUEHUN M YACTOTHI COOBITHI, B TOM YHCIE IO

pe3yapTaTaM U3MEPEeHU U HaOII0IeHU

HaxoauTh BEpOSTHOCTH CIy4YailHBIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
54 JJIEMEHTapHBIX COOBITHH, B TOM WYHCIE€ B OIBITaX C PaBHOBO3MOXKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMH

Hcnonb3oBarte rpaduyeckue MOAETH: JEpEeBO  CIy4yallHOrO  9SKCIEpPUMEHTA,
JyarpaMMsl Diiiepa, YuciIoBas mpsmas

5.5

OHepI/IpOBaTB IMOHATHUAMU: MHOKCCTBO, IMTOIMHOKCCTBO, BBIIIOJIHATL ONCPALIUN Hall
5.6 MHOKECTBaMHU: O6T)€)II/IH6HI/IC, NEPECCUCHUC, NOIMOJTHCHUEC, MECPCUUCTIATE 3JICMCECHTBI
MHOXECTB, IPUMCHATH CBOMCTBA MHOYKECTB

Hcnonb3oBathk rpaduyueckoe MpeacTaBIeHUE MHOXKECTB M CBSI3EH MEXIy HUMH IS
5.7 ONMCaHUs TPOLECCOB W SBJICHWM, B TOM YMCIE MPH PEHICHUU 3a7ad U3 APYTUX
y4eOHBIX IPEIMETOB U KypPCOB




9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

5

5.1

5.2

5.3

5.4

5.5

5.6

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOorpamMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

BeposiTHOCTBH M CTATHCTHKA

W3Biekate u mpeoOpa3oBbIBaTH HMH(POPMALUIO, IPEICTABICHHYIO B Pa3IHYHBIX
UCTOYHUKAX B BHJE TAOJWI, JUarpamMM, rpadukoB, MPEICTaBISATh AaHHbIC B BHIC
TabmuIl, Auarpamm, rpaduKoB

Pemmate 3a1aun opraHu30BaHHBIM 11€pe0OPOM BapHAHTOB, a TAKXKE C UCIOIb30BAaHUEM
KOMOMHATOPHBIX IIPAaBUI U METOJI0B

Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKU [UIsI MACCHBOB UMCIIOBBIX JTaHHBIX, B
TOM YHCJIE CPEIHNE 3HAYCHUSI U MEPBI PACCEUBAHUS

HaxonuTe 4YacTOThl 3HAYEHMH W YaCTOThl COOBITHSA, B TOM 4YHCJE IOJIb3YACh
pe3yJbTaTaMu POBEAEHHBIX U3MEPEHUN 1 HAOII01eHU

HaxonuTpe BEpOSTHOCTH CIIydallHBIX COOBITUH B U3yUEHHBIX OIBITaX, B TOM YHUCIE B
OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPUAX MCIIBITAHUH 110
IIEPBOrO yCIEXa, B CEpUAX UCIBITaHUN bepHyum

Nmets npeacTaBJICHUC O CHy‘I&ﬁHOﬁ BCIIMYMHEC U O paClIpCaACICHUN BepOﬂTHOCTeﬁ

5.7

I/IMCTI) HpeI[CTaBJIeHI/Ie O 3aKOHC 60JII)IHI/IX YqUCCJI KaK O HpO?IBJIeHI/II/I 3aKOHOM€pHOCTI/I
B CJIy4allHOW H3MEHYMBOCTH W O pOJHM 3aKOHA OOJBIIUX YHCET B TMPUPOJAC M
o01ecTBe




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
3) BeposiTHOCTH ¥ CTATHCTHKA
[IpencraBienure naHHBIX B BHAE TaOmul, auarpamMM, rpadukoB. 3amoyiHeHHE TaOmuil,
51 YTEHUE W TIOCTPOCHHE auarpamMM (CTOJOMKOBBIX (CTOJIOYATBIX) M KPYTOBBIX). UTeHHE
' rpadMKOB pealbHBIX TNporeccoB. V3pnedueHue uHPOpMAUMM M3 AUarpaMM W TaOJIHIL,
WCIOJIb30BaHNE U MHTEPIPETAIUs JAHHBIX
59 OnucarenpHasi CTaTUCTUKA: CpeHEee apu(METHUECKOoe, MeArana, pa3Max, HauOoJblee u
HauMEHbBIIIee 3HAUYCHUST HA0Opa YHCIIOBBIX IaHHBIX. [IprMepsI CirydaitHONH N3MEHIHMBOCTH
CrnyualiHplii 3KCIEpUMEHT (OMBIT) U ciiydaiiHoe coObiTHe. BeposaTtHocTh U yactora. Pomnb
5.3 MaJIOBEPOSTHBIX U MPAKTUICCKU JOCTOBEPHBIX COOBITHI B TIpHpo/Ie U B oOmiecTBe. MoHeTa
Y UTpaJIbHAS KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yncno pédep u cymMMapHasi CTETICHb BEPIIIHH.
54 [IpencraBnerne o cesizHocTH Tpada. llemn m mukiel. [yt B rpadax. O6xon rpada
' (otinepoB nyTh). [IpencraBnenue 06 opueHTHpPOBaHHOM rpade. Pemienue 3a1a4 ¢ moMOIIbIO
rpagoB
8 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
5 BeposiTHOCTDH M CTATHCTHKA
5.1 [IpencraBnenue naHHBIX B BUAE TaOJIUL, AUarpaMM, rpauKoB
5.9 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu HaJl MHOXKECTBAMHU:
' 00BeIMHECHUE, TICPECEUYCHHE, JTOTTOTHEHUE
53 CpoiicTBa  omepaluii  HaJ  MHOXECTBAMH:  IEPEMECTHTEIbHOE, COYeTaTeIbHOe,
' pacIpeaeauTeIbHOE, BKIFOUECHHS
5.4 Ucnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB [UIsi OMHCAHHS PEabHBIX
' MIPOIIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4.
55 N3mepenue paccemBaHUs NaHHBIX. Jlucmepcus W CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX
' HabopoB. Jlnarpamma paccenBaHus
DneMeHTapHbIe COOBITHS ciydailHOro ombita. CnydaiiHeie coObITHS. BeposiTHocTH
56 coObITHiA. OTBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUAMU. CITydaliHbII BHIOOD.
' CBs3b MEXJIy MaJIOBEPOSTHBIMHA U TPAKTUYECKH JIOCTOBEPHBIMU COOBITHSIMH B TIPHPOJIC,
00111eCTBE U HAayKe
JepeBo. CBoiCTBa epeBhEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH BEPIINHBI,
5.7 CBSI3b MEXK]Iy YHCJIOM BepIIWH U duciiom peédep. [IpaBuno ymHoxxeHnus. Pemenne 3amay c
nomouibio rpadoB
58 [IpotuBononoxueie coObiTus. Juarpamma Ditnepa. OObeAMHEHHE U TEepeceyeHue
' coopiTuii. HecoBmecTHbie coObITHs. DOpMmyIia cl10KeHHsI BEPOATHOCTEN
5.9 VYcnoBHas BeposTHOCTB. [IpaBmiio ymHOokeHus. HezaBucrumpie cOObITHS
5.10 [IpencraBneHne »SKcliepUMEHTa B BHAE JepeBa. PemieHue 3amad Ha HaxXOXKICHHE

BEPOATHOCTEN € IOMOIIBIO IEPEBA CIyYallHOTO 3KCIIEpUMEHTA, JUarpamm Jiepa




9 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

5 BeposiTHOCTB U cTaTHCTHKA

51 [IpencraBieHrne MaHHBIX B BUAE TaOIUI], Auarpamm, TpaduKOB, HHTEPIPETAIUS TAHHBIX.

UreHue v NOCTPOCHUE TAONIHUL, TUarpaMM, rpa(uKoB MO peaIbHBIM JTaHHBIM

5.2 [TepectanoBku u pakTopuan

5.3 CoueraHus U YUCIO COYETAHUM

5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKHU

55 I'eomeTpuueckas BepoaTHOCTb. CilydallHbI BHIOOP TOYKH M3 (GUTYpbl Ha IJIOCKOCTH, W3
' OTpe3Ka U U3 JIyTH OKPYKHOCTU

5.6 Ucneitanue. Yenex u Heyaaya. Cepus UCIIBITAHUH /10 TIEPBOTO ycrexa

5.7 Cepus ucnbitanuii bepunynnu. BepositHocTu coObITHI B cepun ucnbiTanuii bepuynnu

5.8 CrnyualiHas BeJIMUMHA U paclpesiesieHue BEpOsSTHOCTEN

59 Matematuueckoe oxuganue u aucrnepcus. [Ipumepbl MaTeMaTHUECKOrO OXKUAAHUS Kak
' TEOPETUIECKOTO CPETHEr0 3HAYCHUS BEIIMINHBI

5.10 MatemaTuueckoe OKUJaHUE U TUCTIEPCUs CIyYalHOW BEJIMYUHBI «YHCIIO YCIIEXOB B CEPUU
' UCTBbITAaHUN BepHyILI»

511 [TonsiTue o 3akone GonpiKX ynceln. M3MepeHne BeposSsTHOCTEH ¢ TOMOIIbIO 4acToT. Posb u
' 3HaYEHHUE 3aKOHa OOJIBIINX YHCEN B IMPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHMUS

Kona
NpoBepPsIEeMOro
TpeOOBaHUSA

[IpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 001ero oopa3oBanusi Ha ocHOBe ®I'OC

YMeHue onepupoBaTb IMOHATHAMHU: MHOXKECTBO, IIOJMHOXECTBO, OIIEpallUd Haj
MHOXKECTBaMH; YMEHHUE OINEpUPOBATh MOHATHAMU: Tpad, CBSI3HBINA Tpad, JepeBo, UK,
IPUMEHATh UX IPU PEIICHUH 33]a4; YMEHUE UCIOJIb30BaTh rpaduyeckoe npepcraBieHue
MHO>KECTB JUIsl ONMCAHUS PEAJbHBIX INPOLIECCOB U SBJICHUN, IIPU PEUICHUM 3a7ad U3
ApYTUX y4eOHBIX PEAMETOB

YMeHue omnepupoBaTh MOHITHSMU: ONpEIeTeHHEe, aKCHUOMa, TEopeMa, J0Ka3aTelIbCTBO;
YMEHHE pACIlO3HABAaTh HMCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTD BBICKA3bIBAaHUS U OTPUIIAHHS BHICKA3BIBAHHUM

YMeHue onepupoBaTh MOHATHUAMH: HATYpPaJIbHOE YHCIIO, MPOCTOE U COCTAaBHOE YHMCIIO,
JETMMOCTh HATYpaJIbHBIX YUCEN, MPU3HAKH JIETUMOCTH, II€JIO€ YUCI0, MOJIYJIb YHuCIa,
OOBIKHOBEHHAs ApOoOb W JeCATHYHAs ApoOb, CTAaHAAPTHBIA BHJI YHWCIIA, PAllMOHAIBHOE
YHCIIO, MppaIMOHATIbHOE YHUCIO, apu(QMETHUYECKUW KBaJpaTHBIH KOpPEHb; YMEHHUE
BBITIONHATH JEHCTBHUS C YHCIIaMH, CPaBHUBATh W YMOPSAJOYMBATH YHUCIHA, MPEACTABIATH
qrclia Ha KOOPAMHATHOM MPSMOM, OKPYTJSATh YUCIA; YMEHUE JeNaTh NPUKUIKY U OLEHKY
pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATHUSMHU: CTENEHb C IENbIM IOKa3aTeneM, apu(MeTHdecKuit
KBaJIpaTHBIH KOpEHb, MHOTOWIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HATypalbHOH CTemeHu Ooubllie eAWHMIIBI; YMEHHE BBIMOIHATH PACUEThl IO
(bopMynam, mpeoOpa3oBaHUs ENBIX, APOOHO-PAMOHATFHBIX BBIPAXKEHUHN U BBIPAKEHHH C
KOPHSIMH, Pa3NIOKCHHE MHOTOYJIEHA HAa MHOXXHUTEJIHM, B TOM YHCJIE C HCIOJIb30BAHHEM
(dhopmys pa3HOCTH KBaIpaTOB M KBaJipaTa CyMMbI U Pa3HOCTHU

YMeHHe ONnepUpoBaTh IMOHATUSAMHU: YHMCIOBOE pABEHCTBO, YpPAaBHEHHE C OJHOHN
[IEPEMEHHOM, YHUCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHME pEIIaTh
JUHEIHbIE W KBaJpaTHbIE YpPaBHEHUs, JPOOHO-palliOHAJbHbIE YpaBHEHHS C OJHOU
IIEPEMEHHOM, CHCTEMBI JBYX JIMHEWHBIX YPAaBHECHHW, JMHEHHbIE HEPABEHCTBA M HX
CUCTEMBI, KBaJpaTHble U JPOOHO-paIlOHATIbHbIE HEPABEHCTBA C OJHON NEPEMEHHOM, B
TOM YHCJIE€ MPU PELICHUH 3a/1ad U3 JAPYTUX NPEIMETOB M NMPAKTHYECKUX 3a/1a4; YMECHHE
UCIOJIb30BAaTh KOOPJIMHATHYIO MPSAMYI0O U KOOPIMHATHYIO MJIOCKOCTH Ul U300paskeHHs
peLIeHU! YpaBHEHUM, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MOHATHSAMHU: (yHKUMSA, rpaduk GyHKIUH, HYJId (QyHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHusi, yObIBaHMs, HauOoJbllee U
HaUMEHbIIee 3HAuYeHUS (DYHKUUH; YMEHHE OINEpUPOBaTH MOHATUSAMHU: IpsMast
MPONOPIMOHANIBHOCT, JIMHEHHas (yHKIMs, KBajpaTuuHas (QyHKIusa, oOparHas
PONOPIMOHATIBHOCTh, Mapalona, rumepOoia; yMEHHE CTPOUTh Tpaduku (QYHKUIUH,
UCIOJIb30BaTh TI'padUKU Ui ONpEIeNCHUs CBOWCTB MPOIECCOB M 3aBUCUMOCTEH, UIs
peleHust 3a1a4d U3 Apyrux y4eOHbIX MPEIMETOB M pealbHOW JKU3HHU; YMEHHUE BBIPAXKATh
(bopMynIaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMU




YMeHue omnepupoBaTh MOHSATHUSMHU:  IOCIEIOBATCNbHOCTh, apuMeThyeckas |
reoMeTpuyeckas NpOrpecCcruy; YMEHHE HCIOJIb30BAaTh CBOWMCTBA MOCJIENOBATEIbHOCTEM,
(dbopMyJIBI CyMMBI U OOIIETO YiICHA MPU PEIICHUH 3a7ad, B TOM YHUCIE 3a71ad U3 JPYTHX
y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemiaTh 3a/ladyd pa3HbIX THUIOB (B TOM YHCJE€ Ha MPOLEHTHI, JOJIM U YacTH,
IBUKEHHE, paboTy, 1EHy TOBApOB M CTOMMOCTH MOKYIOK W YCIYyT, HAJIOTH, 3aJla4d W3
o0jacTd ympaBJICHUsS JUYHBIMH W CEeMEHHBIMH (UHAHCAMH); YMEHHE COCTaBISATh
BBIPQKEHMS, YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIIOBUIO 3aJayd, HCCIENOBATH
MOJIyY€HHOE PEIIeHHE U OLIEHUBATh MPaBIONOJ00HOCTD MOJYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBarh MOHATUAMU: QUTYpa, TOUKA, OTPE30K, IpsMasi, JIyd, JIOMaHasi, yrod,
MHOT'OYT'OJIbHUK, TPEYrOJIbHUK, DPAaBHOOEIPEHHBIH M PaBHOCTOPOHHHUM TpPEyrOJbHUKH,
IPSMOYTOJIbHBIN TPEYrojbHMK, MeIuaHa, OHMCCEeKTpHca U BbICOTa TpPEYroJbHUKA,
4eThIpEXYTOJbHUK, NapajjienorpaMMm, pomO, HNpPSIMOYIOJbHUK, KBaJIpar, Tpamemus;
OKPY’KHOCTb, KPYT, KacaTejabHas; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypamMH; yMEHHE
pelmars 3a7a4d, B TOM YMCIIE U3 NTOBCEIHEBHOM KU3HU, HA HAX0XKJIEHUE F€OMETPUUECKUX
BEJIMYMH C IPUMEHEHNEM H3YUYCHHBIX CBOMCTB (pUryp 1 (hakToB

10

YMeHue onepupoBaTh IOHATHUSMHU: DPABEHCTBO (UIYp, PpaBEHCTBO TPEYroJbHHUKOB;
[apaJUIeJIbHOCTh W NEPHCHAMKYJIAPHOCTb  IPSAMBIX, YroJl  MEXKIYy  IPSIMBIMY,
NEepIEHANKYIIAp, HAaKIOHHAsA, MPOeKUHus, noxodue ¢uryp, mogo0HbIE TpPEyroJbHHUKH,
CUMMETPHUSI OTHOCUTEIBHO TOYKM M MpPsAMOM; YMEHHE pacClO3HaBaTb pPaBEHCTBO,
CUMMETpUI0O U mojolue Quryp, napamieldbHOCTh M IMEPHEHAUKYISPHOCTh NPSMBIX B
OKPY’KaroIlleM MHUpe

11

YMeHue onepupoBaTh MOHATHUAMU: JJIMHA, PACCTOSIHME, Yroi (BeJIMYMHA YIJa, CHHYC M
KOCHHYC yTIja TpeyrojbHHMKa), IJIOLIa[b; YMEHHE OLEHMBATh pa3Mepbl MPEIMETOB U
O00BEKTOB B OKPYXAaloOIIeM MUpPE; YMEHHE NPUMEHATH (HOpMYJIbl EPUMETpa U IUIOMAAN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTM W IUIOLIAAM Kpyra, o0bema MpsIMOYTOJIbHOTO
NapajuieJenuIea; yMEHUe NMPUMEHATh IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMM€ YTJIOB TpeyrosibHHKa, TeopeMy [ludaropa, TpuroHoMerpruueckue COOTHOLICHHS
JUIS. BBIYMCIIEHUS IJINH, PACCTOSHUM, TUIOIIAAEH

12

YMmenue n3zo0paxars MmI0ckue GUrypsl 1 UX KOMOMHALIMN, IPOCTPAHCTBEHHBIE (PUTYpBI OT
PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY
WM CUMBOJIBHOMY OMUCAHUIO

13

YMeHue onepupoBaTh MOHATHUSMH: MPSAMOYTOJIbHAS CUCTEMA KOOPAMHAT; KOOPIHHATHI
TOYKH, BEKTOp, CyMMa BEKTOpPOB, IPOM3BEIACHHWE BEKTOpAa HA YHUCIO, CKaJIsIpHOE
MPOU3BEJICHHE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPbl W KOOPAMHATHI  JJISt
MPEACTABICHUS JaHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIC U3 APYTUX YICOHBIX TIPEIMETOB U
peanbHON KU3HU

14

YMeHue onepupoBarh MOHSATHUSMU: CTOJIOMKOBBIE M KPYTOBBIE TUArpaMMbl, TaOJHIIbI,
cpeaHee apu(pMeTHdecKoe, MenuaHa, HauOoJblllee W HaWMEHbIEe 3HA4YEeHHUs, pa3Max
YHUCIOBOTO HAOOpa; YMEHHE U3BIEKaTb, WHTEPIPETHPOBATH M IMPeoOpa3OBHIBATH
nH(OpMaINIO, IPEACTABICHHYIO B TA0IUIaX M HA AUarpaMMax, OTPaKalolylo CBOMCTBA U
XapaKTEPUCTUKU DPEAJbHBIX MPOLIECCOB U SBJICHUM; YMEHHE paclo3HaBaTb M3MEHUYMBbHIE
BEJIMYMHBI B OKPY’KaIOILEM MHUPE

15

YMeHHne omepupoBaTh MOHATHSAMU: CIyYalHBIA OMNBIT (CIydYalHBIA SKCIEPUMEHT),
3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXO0]) CIIy4allHOTO OMbITA, CIIy4ailHOe COOBITHE,




BEPOSTHOCTH COOBITUS; YMEHHE HAXOJUTh BEPOSTHOCTU CIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pelaTh 33Ja4ll METOJ0M
OpPraHU30BaHHOTO Tepebopa W C KCIOJB30BaHUEM IMpaBHJa YMHOXKECHUS; yMEHUE
OLIEHUBAaTh BEPOSATHOCTH PEAJbHBIX COOBITUH M SABJICHWUH, MOHUMATh POJIb INPAKTUYECKU
JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI B OKPY’KAIOLIEM MHUPE U B KU3HU; 3HAKOMCTBO
C MOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET U €r0 POJIBIO
B MacCOBBIX SBJICHHSIX

16

VYMeHue BbIOMpaTh MOAXOIAIIMN HM3y4EHHBIH METOJ AJI pelleHHs 3a7ayd, NMPUBOIUTH
IIPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B INPUPOJE W JKHU3HH, PAacCIO3HABaTh
IIPOSABJICHUE 3aKOHOB MAaTEMaTUKU B HMCKYCCTBE, ONMCHIBATh OTIEJIBHBIC BBIIAIOLIUECS
pE3yJIbTAThl, IOJYYCHHBIE B XOI€ PA3BUTUS MAaTEMaTUKN KaK HayKd, IPUBOJUTH IPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOM U BCEMHPHON UCTOPUU




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kona IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BBIYUCIIECHUS
1.1 HarypanbHble u nensle uncia. [lpu3Haku AeIMMOoCTH HebIX Yncell
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE TEPUOANIECKHE APOOH
1.3 PanyonaneHele yncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHUCIIaMU
1.4 | [eiicTBuTenbHbIC Yncia. ApupMeTHYECKHEe ONepaln ¢ JeHCTBUTEILHBIMU YUCIaAMHU
15 [TpubnmkEHHBIE BBIYUCICHUS, TMpaBHja OKPYIJICHWs, NpPHUKHIKA M OIEHKa pe3yJbTara
' BBIYHCIIEHU
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
2.2 Crenens c 1enbM okaszareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areneM. CBOMCTBA CTEICHU
2.3 MHorouseHbl
2.4 | AnreOpanyeckasi 1poOb
55 Apudmerndeckuil KOpeHb HaTypajbHOW creneHu. JleHCTBUS ¢ apu(METHUECKUMH KOPHSIMHU
' HaTypaJbHOH cTeNeHn
3 YpaBHEHUS U HEpaBEHCTBA
3.1 [{enble u 1poOHO-pallMOHANbHbIE YpaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHHM
3.2 [lenbie u 1poOHO-palOHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenune TekcToBBIX 33124
4 UmcnoBbie MOCIEI0BATEIFHOCTH
41 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATENILHOCTEH
4.2 Apudmernueckast 1 reoMerpuyeckas nporpeccuu. opmyina cI0XKHBIX IPOILIEHTOB
5 OyHKIIHI
OyHkuus, crnocoos! 3ananus pyHkuuu. ['paduk ¢pynkmmuu. O01acTh ONpeneeHUus] 1 MHOXKECTBO
51 3HayeHudd ¢yHkmmud. Hymm  Qynkunun.  [IpomexxyTku  3HaKonmocTostHCTBA.  [IpoMexyTku
| moHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHHUMYMbI (QyHKIHH. HauGonblliee ¥ HauMeHbIIEe
3HaYeHHe (PYHKIUU HA IPOMEKYTKE
6 KoopauHaTsl Ha IpsSAMOi U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gpurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTOYTOIBHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpuuecKiuX BEIUUNH
7.6 BekTopsl Ha TIOCKOCTH




BeposTHOCTh 1 cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHocTh

8.3 KomOunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e MaTemartuka. BeposaTHOCTh 1 cTaTucTHKa: 7 - 9-¢ Kacchl: 0a30BbI YPOBEHbD:
y4eOHUK: B 2 yactsx; 1-oe uznanue Beicoukuit 1.P., fmenko W.B.; nox pegakuueit Aienko
N.B. AkumonepHoe obuiectBo «M3narenbectBo «lIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e MeToauueckue Matepuanbl. - Pecypc nocrtyma: http://matem-109.rMatemaruueckas
BEepTHUKaIb. Teopust BeposiTHOCTEH u cratuctuka 7 - 9. //U.P. Beicoukuii, A.A. Makapos,
IO0.H. Trwopun, U.B. Amenko. - M.: MIITHMO, 2020.

e Marematuka. YHHUBEpCAIbHBI MHOTOYPOBHEBBIN COOpHUK 3a7a4. 7-9 kiacchl. Yueo.
rmocobue s obmeoOpa3zoBar. opranuzamuii. B 3 4. 4. 3. Craructuka. BeposSTHOCTb.
KombOunaropuka. Ilpaktuueckue 3amaun /M.P. Beicoukuii, W.B. Amenko. - M.:
IIpoceemenne, 2020. Beicouxnmii W.P. [Iumaktuyeckue wmarepuanbl IO  TEOPUH
BeposATHOCTEN. 8-9 knaccel. - M.: MIITHMO, 2018.

e Beiconknit U.P. Kpyxok mo Teopuu BeposTHOCcTel. 8-9 kinaccel. - M.: MIIHMO,
2017.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

« bubnmnoreka nudpoporo odOpazoBaTeIbHOrO KOHTeHTa // hitps://academy-
content.apkpro.ru/ru/catalog

e M3marennctBo «IIpocremenne» // https://prosv.ru/?ysclid=mgd8xikdd2579193224

e Yun.py // https://uchi.ru/teachers/Ik

» Ousuxon mab // https://physicon.ru/catalogeor

» ®oxkcBopy // https://vk.cc/cQ5wWY L

« DK3amen-meaua hitps://examen-media.ru/

« 5 xnacc // https://www.yaklass.ru/

o Slanexc yueOnuk https://vk.cc/cQ5x5]
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