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Yuntens ®NO CaHpgakoBa Hatanua lMeTpoBHa

HOACHUTEJBHASA 3AIIMCKA



B coBpemeHHOM 1HM(GPOBOM MHpPE BEPOSITHOCT M  CTATHCTHKA
nproOpeTaroT BCE OOJIBIIYI0 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKUX
MPWIOKEHUH, TaK M HUX POJU B OOpa30BaHUU, HEOOXOJUMOM KaXKIOMY
yenoBeKy. Bospacraer uumcino mpodeccuii, NpH OBIAJACHUHM KOTOPBIMU
TpeOyeTcsi Xopoias 0a3oBas MOJArOTOBKAa B OOJACTH BEPOSITHOCTH U
CTAaTUCTUKHU, TaKas MOJrOTOBKA Ba)KHA JJIsi MPOAOJKEHHUS 00pa3oBaHUs U IS
yCHEIHON MPO(EeCCHOHAIEHON Kaphephl.

Kaxnplii 4YenoBeK IMOCTOSHHO IIPUHMMAET pPEIIEHHs HAa OCHOBE
MMEIOIIMXCA y HEro JaHHbIX. A JUisi OOOCHOBAHHOIO MPHUHATHUS DPEIICHUS B
YCIIOBUSIX HENOCTATKA WM M30bITKA MH(OpPMALKUKU HEOOXOJUMO B TOM 4YHCIIE
X0po1o ¢c(hOpMUPOBAHHOE BEPOSATHOCTHOE U CTATUCTHUECKOE MBILIUICHHUE.

NMeHHO mno3TOMy OCTpO BCTajla HEOOXOAUMOCTh C(OpMUPOBATH Yy
oOyyaromuxcsi (PyHKIMOHAIBHYI0 TPaMOTHOCTh, BKJIIOYAIONIYyI0 B ce0s B
Ka4eCTBE HEOTHEMIIEMOUN COCTABIIOIIEN YMEHHE BOCIIPUHUMATh U KPUTUYECKHU
aHAJIM3UPOBaTh MHGPOPMAIMIO, MPEICTAaBICHHYI0 B pPa3lIMYHBIX (popmax,
NOHUMAaThb BEPOSITHOCTHBI XapaKTep MHOIMX pEaJbHBIX IPOLIECCOB H
3aBUCUMOCTEH, MPOU3BOJUTH NIPOCTEUIINE BEPOITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH NMPUHLIUINIAMH cOOpa, aHaIn3a
U IPEJCTABJICHUS JaHHBIX U3 Pa3IMYHbIX c(pep KU3HU 00IIEeCTBA U TOCy1apcTBa
nproOIaeT 0o0yJaromuxcsi K OOIEeCTBEHHBIM HWHTepecam. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HaBBIKM OpraHu3alluu rnepedopa u mojcuéra yucia
BapUMaHTOB, B TOM YHCJI€ B MPUKIAAHBIX 337a4axX. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB CO3MAET MareMaTUYecKHil (yHAaMeHT ais (popMUpOBaHUS
KOMITETEHIIUH B oOsactu WHGOpPMATHUKH U IUGPOBBIX TexHoyoruid. I[lpu
M3YYEHUH CTAaTUCTUKH M  BEPOSTHOCTH OOOTramarTcs MpeACTaBIICHUS
oOy4Jaronuxcsi 0 COBPEMEHHOW KapTUHE MUpa MU METOAaX €ro MCCJEeIO0BaHMS,
dopMupyeTcss TOHUMAHUE POJIM CTATUCTUKM KAK HCTOYHHUKA COIUAIBHO
3HAYUMOW HMH(POpPMAIMM M  3aKJIaJbIBAIOTCSI OCHOBBI  BEPOATHOCTHOI'O
MBIIIEHUS.

B cootBeTcTBUM ¢ JaHHBIMU LEISIMH B CTPYKType MPOrpaMMbl Yy4EOHOTO
Kypca «BeposSTHOCTh ¥ CTaTUCTUKA» OCHOBHOTO 0011ero oOpa3oBaHMs
BbI/ICJICHBI clenyIoume coJiepKaTesIbHO-METOAMYECKHE JUHUU:
«IIpencraBieHue MaHHBIX M OMNMCATENbHAS CTATUCTHKA», «BepoaTHOCTHY,
«2neMeHThl KOMOMHATOPHUKNY, «BBeaeHune B Teoputo rpadony.

Conepxxanue 1nuHun «lIpeacraBieHre JOaHHBIX UM ONHUCATENbHas
CTaTUCTHKa» CIY>KUT OCHOBOW s (OPMUPOBAHUS HAaBBIKOB pPabOThl C
uH(popMaIeil: OT YTeHUsI U UHTepIpeTauu MHGOpMAaIINK, MPEACTaBICHHON B



TabnuIax, Ha JuarpaMMax u rpadukax, 70 cOopa, MpeACTaBICHUS W aHAIHN3a
JAQHHBIX C HCHOJIb30BAHUEM CTATUCTHUYECKUX XapPaKTEPUCTUK CPEAHUX U
pacceuBanus. Pabotass ¢ [gaHHbIMHU, OOydYarollMecs Yy4yaTcs CUMTHIBATh U
UHTEPIPETUPOBATh JAHHBIC, BBIABUTaTh, APIYMEHTUPOBaTh W KPUTHKOBATH
MPOCTEHIIINE THUIOTE3bl, PA3MBIIUIITE HaJad (aKTOpaMH, BbI3BIBAIOIIUMHU
M3MEHYMBOCTh, U OLICHUBATh MX BJIMSIHUE HA paccMaTpUBAEMbIE BEJIWYMHBI U
IIPOLIECCHI.

NHTynTHBHOE  TpPEACTaBIEHHME O  CIy4allHOM  W3MEHYUBOCTH,
UCCIICOBAHUE 3aKOHOMEPHOCTEN W TEHACHUUU CTAaHOBUTCS MOTHBHPYIOIIEH
OCHOBOW 11 M3YYEHHS] TEOPUU BEPOATHOCTEW. bBoJibIllOE 3HAUYEHWE HMEIOT
MPAaKTUYECKHE  3aJaHMsl, B  YAaCTHOCTHM  OMNBITBI €  KJIACCHYECKUMU
BEPOSTHOCTHBIMU MOJIETISIMH.

[TonsiTue BEpOSITHOCTH BBOJUTCS KAaK Mepa MPaBIONO00US CIy4ailHOTO
coObitus. Ilpu wu3ydyeHnn ydeOHOro Kypca OOydYarolmuecs 3HaKOMSTCS C
NPOCTEUIIMMHA  METOAAMH  BBIYMCIICHUS  BEPOSATHOCTEM B  CIyYaWHBIX
JKCIIEPUMEHTaX C  pPaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU  HCXOJIaMH,
BEPOSITHOCTHBIMU  3aKOHAMHM, TMO3BOJISIONIMMU CTaBUTh W peliaTh Oojee
CIIOXHBIE 3a7aud. B y4eOHBIH Kypc BXOHIAT HayajdbHBIE MPEACTaBICHUS O
CIy4yalHbBIX BEJIMUYMHAX U UX YHCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO O0yUYarOIINXCs €
MHOXECTBAaMM M OCHOBHBIMH  ONEpAMsIMH  HAJl  MHOXECTBAaMH,
paccMaTpUBAIOTCS MNPUMEPbl MPUMEHEHUS MJIA PEHIeHUs 3a/ad, a TaKKe
UCIIOJIb30BAHUS B JPYTMX MAaTEeMATHUECKUX Kypcax U YYeOHBIX MpeMeTax.

B 7-9 knaccax uzyuaercst yueOHbIi Kypc «BeposiTHOCTh U CTaTUCTHKAY, B
KOTOpbI BXOJAT paszaensl: «llpeacraBineHre JaHHBIX M ONUcATEIbHAs
CTaTUCTHKa», «BeposTHOCTBY, «JIeMeHTh KOMOWHATOPHKW», «BBeneHue B
TEeOpuro rpadoBy.

Ha uszydenue yueOHOro kypca «BepoATHOCTh M CTaTHUCTHUKA» OTBOIUTCS
102 yaca: B 7 xnacce — 34 yaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 gac B
Hegemo), B 9 kmacce — 34 waca (I wWac B Hemeno).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

[IpeacraBnenre JaHHBIX B BUJe TaOmUI, Auarpamm, rpaduKoB.
3anonHeHue TaOIMI, YTEHHWE M IMOCTPOEHUE AuarpaMMm (CTOJIOMKOBBIX
(ctombuaTbix) W KpPYyroBbiX). UTeHHWe TpaduKOB pPEATBHBIX IMPOIECCOB.
W3Bneyenne wuHpOpMammu wu3 auarpaMM U TaOJMIl, HCIOJIb30BAaHUE U
WHTEpIpEeTalus TaHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeAHee apumeTrndeckoe, MeruaHa, pa3mMax,
HauOOJbIIIeE U HAUMEHbIIIee 3HAYCHHS HaOOpa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYMBOCTH.

Ciy4aiiHbIil S5KCTIEpUMEHT (OIBIT) U CiiydaiiHOe coObITHE. BeposiTHOCTh U
gacToTra. PoJIb MajgoBEpOSATHBIX W MPAKTHYECKH JIOCTOBEPHBIX COOBITUH B
npupojie U B ob1ecTse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yncno pédep U cymmapHas
creneHp BepiiuH. lIpencrasienue o cBsa3HocTH rpada. Llenu u nukisl. [Tyt B
rpadax. O6xon rpada (ditnepoB nyth). [IpeacraBnenue o0 OpUEHTUPOBAHHOM
rpade. Pernienue 3aau ¢ noMonibio rpagos.

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «BEPOSATHOCTHD U CTATUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHMSI MPOTpaMMbl Y4eOHOTO Kypca
«BeposATHOCTD U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) marpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K IPOUUIOMY M HACTOSLIEMY pPOCCUNCKON
MaTeMaTUKH, LIEHHOCTHBIM OTHOLICHHWEM K JIOCTHKEHHSM POCCHUHUCKHUX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ITUX
JOCTHKEHHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peau3aliu
€ro mpaBs, MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (DyHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SIBICHHUN, MPOLEAYp TPa)xJaHCKOro oOIecTsa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO ATHUYECKUX
npo0JsieM, CBSA3aHHBIX C IMPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHMH HayKw,



OCO3HAHHEM BaXXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JIEITEIHHOCTH
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHWH MPAKTUYECKHUX 3a/ad
MAaTEMATUYECKON HANPABICHHOCTH, OCO3HAHWEM BAXXHOCTH MATEMATHYECKOTO
o0Opa3oBaHMs HA MPOTSHKEHUH BCEH JKU3HU JUIS YCHEIIHON MpoQecCHOHATbHON
NESTEIBHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MOCTPOCHUEM HHJIMBUIYAIbHOM TpPACKTOPUU OOpa3oBaHUs M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K HMOIMOHAJIBLHOMY U 3CTETUYECKOMY BOCIPHUSTUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUM, pacCy JACHUN, YMEHUIO BUACThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMSL:

OpPUEHTAIIMEd B JACATEIIBHOCTA HAa COBPEMEHHYIO CHUCTEMY HAYyYHBIX
MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI
U 00IIeCcTBa, MOHUMAHUEM MaTEMaTHYECKON HayKu Kak cepbl 4eI0oBEUECKOM
NEATEIIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYUMOCTH JIJIs1 pa3BUTHUS LIMBUIIU3AIINHY,
OBJIQJCHUEM SI3BIKOM MaTEeMaTUKH W MAaTeMaTUYeCKOM KyJIbTypoH Kak
CPEACTBOM TIO3HAHWSI MHpA, OBJAJACHUEM MPOCTEHIIUMU  HaBBIKAMHU
UCCIIE0BATEIBCKOMN NI TEIbHOCTH;

6) puznyeckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbSI M
3MOLMOHAJIBLHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTEeMaTUYECKUE 3HAHMUS B HMHTEpPECax CBOETO
3I0POBbS, BEACHUS 3J0POBOr0 oOpaza KU3HU (3I0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peIICKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOTO e MpaBa JPYroro 4ejIoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTaIMell Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM ISl PEIICHHS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIICH Cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB
Y OLICHKH UX BO3MOKHBIX MOCIEICTBUI JIJII OKPYKArolel cpe/ibl, OCOBHAHUEM
I00aJIbHOTO XapaKTepa dKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) amanTranmus K M3MEHSKIIUMCH YCJOBHAM CONHMAJBHON M
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€l KOMIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM



YHUClie YMEHUE YYHUTBhCS y JpYrux JIoAei, mnpuodperaTb B COBMECTHOM
JEeATEIbHOCTH HOBBIE 3HAHU S, HABBIKM U KOMIIETEHIIMH U3 ONbITA APYTHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4HCIE
(opMynupoBaTh UJEH, MOHATHUSA, THIIOTE3bI 00 OOBEKTaX U SBJICHUSX, B TOM
YHUCJIE paHEee HEM3BECTHBIX, OCO3HABaTh AE(QUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOLIUII KOHTPMEP, KOPPEKTHUPOBAThH
NpUHUMAaeMble pelIeHUs U AeUCTBUS, (HOPMYIHpPOBaTh U OLCHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHbIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble J1ornueckue AeMCTBUA:

e BBISBIIATH u XapaKTepHU30BaTh CYIIIECTBEHHBIC MIPU3HAKU
MaTeMaTHYeCKNX OOBEKTOB, MOHATHN, OTHOIICHUN MEXKTYy TMOHATHSIMHU,
dbopMyIMpOBaTh OMpEICTCHUS TIOHITHIA, YCTAHABIMBATh CYITICCTBEHHBIN
NpU3HAK KiIacCU(PUKAIIMU, OCHOBAHMS JJIi OOOOINCHUS M CpaBHCHUS,
KPUTEPUH IMPOBOIUMOI0 aHAJIN3A;

e BOCIPUHUMATH, (GOPMYJIHPOBATH W MPEOOPa30BBIBATH CYXKICHUS:
YTBEPAWTEIbHBIE W OTPHIATC/IbHBIC, CIUHUYHBIC, YAaCTHBIC W O0OIIHe,
YCIIOBHBIC;

e BBIBIATH MAaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeunsi B (hakTax, JAaHHBIX, HAONIOJACHUSIX M YTBEPKICHUSX,
npemjiaraTh ~ KpUTEPUW Ui BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

e JIeJIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACHYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

e paszbupaTh AOKA3aTEIHLCTBA MATEMATHUYECKUX YTBEPKICHUU (MIPSMBIC H
oT MIPOTHUBHOTO), TIPOBOJIUTH CaMOCTOSATEIBLHO HECJI0KHBIE
JI0Ka3aTelIbCTBA MaTEMaTHYECKUX (DaKTOB, BRICTPAUBATh apTyMEHTAITHUIO,
MIPUBOJUTH TPHUMEPHI M KOHTPIPHUMEPHI, 00OOCHOBBIBATH COOCTBEHHBIC
pacCyKJIeHuUS,

e BBIOMpATH CHIOCOO pemieHus yd4eOHOW 3amauu (CpaBHHBATHh HECKOJIBKO
BApUAHTOB pEIIeHHUs, BbIOMpaTh HauboJee MOAXOAANIUN C Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarTe/bCKHe AeiiCTBUS:



MCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHUS,
(GopMynupOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUnE, Mpodiemy,
CaMOCTOSITENIbHO YCTaHaBJIMBAaTh KMCKOMOE M JaHHOE, (OpMUPOBATH
TUI0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHHUE;

OPOBOANTH MO CaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIHI
OKCIIEPUMEHT,  HEOOJBIIOE  HUCCIEJOBAHME IO  YCTAaHOBJICHUIO
O0COOEHHOCTEM MaTeMaTu4ecKoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO  (opMyJIHpoBaTh  OOOOLIEHHSI W BBIBOABI 11O
pe3ynpTaTaM TPOBEAEHHOTO HAOIIOJCHUS, WCCIENOBAaHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;
IPOrHO3UPOBAaTh BO3MOYKHOE DPa3BUTHE MpOLECCAa, a TaKkKe BbIIBUTaTh
IPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEAOCTATOYHOCTh M HM30BITOYHOCTh WMH(OpPMALUHU, JAHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a]a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM NPEICTaBICHNUS;

BBIOMpPATh (opMy mpeAcTaBiIeHUS HHPOPMALMH U WUIIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMHy, AuarpaMmaMu, HMHOW Tpadukod W HX
KOMOMHAIIUSIMU;

OLICHHMBATh HAJEKHOCTh MH(OPMALUU N0 KPUTEPUSM, MPEAJIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKIEHHS B COOTBETCTBHUU C
YCIIOBUSIMU U 1IEJIIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUKY 3PEHHsSI B YCTHBIX M MMCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3aaui, KOMMEHTHPOBATh MOTYYCHHBIN Pe3yNbTaT;

B XO0Jl¢ OOCYXJEHHUs 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCyXAacMOM
TEMBI, MPOOJIEMBI, PEIIaeMOi 3aJaun, BHICKA3bIBaTh MU, HAIICJICHHBIC
Ha TMOMCK pEIIECHHUs, COMOCTaBJISATh CBOM CYXACHHS C CYKICHUSIMH
APYTUX YYaCTHUKOB JAMaliora, OOHApyXHBaThb pa3Myhe M CXOJICTBO
NO3ULMHA, B KOPPEKTHOM ¢opMe (HOpMyIupoBaTh Pa3HOIIACHS, CBOU
BO3Pa)KEHUS;

NOPENCTaBIATh  pPe3yJdbTaThl  PELIEHUS  3aJaud,  OSKCIEPHUMEHTA,
WCCIIEIOBaHMs, TPOEKTa, CaMOCTOSTENbHO  BbIOWpaTh  ¢opmar
BBICTYIUIGHMsSI C Yy4€TOM 3a7ad TMpe3eHTaluu U OCOOEHHOCTEH
ayJIUTOpUH;



e TMOHMMAThb ¥  HCIHOJB30BaTh  MpPEHMYIIECTBA  KOMAaHIHOM U
WHIUBUAyAIbHOW pa0OThl TPH PEMICHUH YYEOHBIX MAaTeMaTHUYECKHX
3ajay;

e IMPUHMMATH  LEJTb  COBMECTHOM  JEATEIBHOCTH,  IJIAHUPOBATH
OpraHM3alMI0 COBMECTHOM pabOThl, pachpenensTb BUAbl padoT,
JOTOBapUBATHCSA, OOCYXKAATh MPOILIECC U pe3yiabTaT paboThl, 0000MATH
MHEHUS HECKOJIbKHX JTIOJICH;

e Y4YacTBOBaTh B TIPYNMHoBBIX (opmax paboTel (0OCyX)aeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbl U JPYTHUE), BBIMOIHATH CBOIO YacTh
paboThl W KOOPAWHUPOBATH CBOM JEHCTBUS C JPYTMMH YICHAMHU
KOMaHbl, OIICHUBATh KAa4ECTBO CBOErO BKjIaja B OOMIMI MPOIYKT IO
KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yUYACTHUKAMU B3aUMOICHCTBHSI.

Pel"yJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

e CaMOCTOSITEJILHO COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a7a4yu (UK €ro
4acThb), BBIOUPATH CIOCOO PEIICHUsI C YYETOM HUMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN UHTEJJIEKT:

e BJIQACTh CHOCOOAMHM CAMONPOBEPKH, CAMOKOHTPOJISI TMpolecca u
pe3yJbTara peleHusi MaTeMaTUueCKOM 3a/1auu;

e TMPEABUAETH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPHU PEIICHUU
3a1a4l, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJibTaTa ACATECILHOCTH MMOCTABICHHOM 11U
U YCIOBUSIM, OOBSICHATH MPUYUHBI JOCTHDKCHHS] WJIM HEIOCTHKCHUS
111, HAXOAUTh OITHOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 7 kJjacce oOydYarolUMCs TMOJYyYHUT CIETYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yutate wHbOpMaIMIO, MPEACTABICHHYIO B TaOmuIax, Ha JUarpaMMax,
MPEACTABNIATh JaHHBIE B BHUJE TaOJUIl, CTPOUTH AWArpaMMbI (CTOJIOHMKOBBIC
(cTosiOuaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.



OnuceiBaTh W HHTEPIPETUPOBATH PEAbHBIE UUCIOBBIC JAHHBIE,
Mpe/ICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax.

Hcnonb30BaTh sl ONMUCAHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudmeTHUecKoe, MeauaHa, HauOoJiblllee ¥ HAaUMEHbIIEe 3HAYCHHS,
pa3max.

NmeTp mpencraBieHue O ClIy4yaHOM W3MEHYMBOCTH Ha NpPHUMEpPax LEH,
(bu3HUEeCKUX BETUYHH, aHTPOIIOMETPUUECKUX JaHHBIX, UMETh MPEJICTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K konmy obOyuenuss B 8 kiacce oOyyaromuics MOJYyYUT CIIEIYIOLTUE
MPEIMETHBIE PE3YJIbTATHI:

N3Bnekats U npeoOpa3oBbiBaTh MHGOPMAIIUIO, TIPEACTABICHHYIO B BUJIE
Tabnuil, auarpamMm, TpadukoB, TMPEACTaBIATh JaHHbBIE B BUIE TaOIUII,
uarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C MTOMOIIBK) CTATUCTHYECKUX MOKA3ATENICH: CPETHUX
3HAUeHUH W Mep pacceuBaHus (pa3max, JUCIEPCUS U CTaHJIAPTHOE
OTKJIOHCHHE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYEHHM W 4YaCTOThI COOBITUH, B TOM
YHCJIE 10 pe3yJbTaTaM U3MEPEHUIN U HaOIIOACHUH.

HaxoguTe BepoOATHOCTH CiydalHbIX COOBITUM B  OMbBITaX, 3Has
BEPOSITHOCTH  DJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE€ B ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonb3oBath rpaduueckre MOJEIN: JEPEBO CIYyYaWHOTO SKCIEPUMEHTA,
quarpamMMsbl Diliiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, TOJMHOXECTBO, BBITIOJIHATH
omepaluu HaJ MHOXECTBaMU: OOBEIUHEHHUE, IepeceYeHue, OMOJHEHUE,
MIEPEUNCIIATH JIEMEHTHI MHOKECTB, IPUMEHSITH CBOMCTBA MHOYECTB.

Hcnonp3oBath rpaduyueckoe MpecTaBIeHNe MHOKECTB U CBS3EH MEXITY
HUMU ISl ONIUCAHUS TIPOIIECCOB M SIBJIEHUI, B TOM YHCJIE TIPU PEUICHUM 3a7a4
U3 IPyTUX Y4EOHBIX MTPEIMETOB U KYpCOB.

K koniy obyuenuss B 9 kJjacce oOydarolmUics MOJYyYHUT CIETYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

N3Bnekate u TmpeoOpa3oBbIBaTh HH(POpPMAIMIO, TPEICTABICHHYIO B
pPa3JIMYHBIX MCTOYHHUKAX B BUJE TAOJMI], TUarpamMM, rpauKoB, MPEICTaBIISITh
JaHHBIEC B BUJE TaOJIMI], TUarpamMmm, rpaduKoB.

Pemate 3amaunm OpraHM30BaHHBIM MEPEOOPOM BapPUAHTOB, a TAKKE C
MCIIOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONucCaTEIbHbIE XapPAKTEPUCTUKU JII1 MACCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.



HaxoauTh YacTOThl 3HAY€HWH U YACTOTHI COOBITHS, B TOM YHUCIE
MOJIb3YSICh PE3yJbTaTaMU NMPOBEACHHBIX U3MEPEHUIN U HAOJIIOICHHI.

HaxoauTe BEpOSITHOCTH CIyyallHBIX COOBITUH B WM3YYEHHBIX OIBITAX, B
TOM 4YHCJI€ B OINBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B
CEpUSIX UCIIBITAHUN 10 TIEPBOTO yCIeXa, B CEPUAX UCIIBITAHUNU bepHyIun.

Nmetr npeacrtaBieHrne O CIy4YalHOW BEJIMYMHE M O pPaCHpEleICHUN
BEPOSTHOCTEM.

HMmeTp mpeacTaBiieHUE O 3aKOHE OOJBIIMX YHCEI KaK O IMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM U3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN
B pUPOJE U oO11ecTBe.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoasn | Ilpakruueck (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThI ue padoThbl
pecypcbl
bubmuorexa [IOK
! HpecTaBieHue AaHHBIX ! 2 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
2 OnucaTeibHas CTaTHCTHKA 8 ! https://m.edsoo.ru/7f415fdc
N but6mmoreka [IOK
3 (CotysaHHas H3MEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6nuorexa [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa Clly4aiiHOTO 4 1 bu6muoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6nuorexa [IOK
6 O0o00611enre, cUCTEMATH3aIMs 3HAHUI 5 2 https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacos JJIeKTPOHHbIE
Jara
KonTpoa HpaxkTuue nupposbie
Nen/m | Tema ypoka usyue
Bcero bHbIE cKHe st oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypchl
bu6mmoreka [IOK
1 IT 0 1
PEACTABIICHHE JIAHHBIX B TabiHax https://m.edsoo.ru/863ec1f8
5 [IpakTHyecKkue BBIYUCIEHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenue u UHTEpIIpETaLUs 1 bubnnorexka [JOK
TAaOJUYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Tabnuibr" 1 1
I'paduueckoe npeacraBaeHne JaHHBIX
5 Bin(be K OBI)II))( I([:T0J16I/II<OBI)i< 1 bubmorexa HOK
Shd ’ https://m.edso00.ru/863ed18e
(cronbyarbIxX) AMarpaMm
UteHune 1 NOCTPOCHHUE IUarpamm.
6 ITpumeps! nemorpapuveckux 1 bubmmorexa LIOK
PHMEpHL A P https://m.eds00.ru/863ed602
TUarpaMm
bu6mmoreka [JOK
7 IT " " 1 1
paxTHHeckas padota " JlHarpamme! https://m.edso00.ru/863ed72e
3 Uucnossie HaOopwl. CpenHee 1 bubnmnoreka [JOK
apudmernyeckoe https://m.eds00.ru/863ed846
Bbubnmnoreka [JOK
o Hucnospie Hadopst. Cpenree 1 https://m.edso00.ru/863ed846



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

apupMeTHIECcKOoe

MC,I[I/IaHa quCJI0BOI'O Ha60pa.

bu6mmoreka [IOK

10
Y cTOoOUUUBOCTh MEAUAHEI https://m.edsoo.ru/863edb3e
1 Menuana 4uciioBoro Habopa.
VY cTOMUNBOCTh ME€UAHEI
12 [IpakTuueckas pabora "Cpennue bubnuorexa [JOK
3HauYeHUs" https://m.edsoo.ru/863edcta
13 HawuGounpiiee 1 HauMEeHbIIIEEe bu6mmoreka [IOK
3HAYEHHS YUCIIOBOTO Habopa. Pazmax https://m.edso00.ru/863ee07a
14 HawuGounpiiee 1 HauMEHbIIIEES
3HAYEHMS YUCIIOBOTO Habopa. Pazmax
15 HauGounpiiee 1 HanMeHbIIee
3HAYEHUS YHUCIOBOro Habopa. Pazmax
KoHnTtponbHas paboTa mo temam
16 "TI epCTaBJ'IeHie AHHBIX bubmorexa HOK
ped ! . https://m.edso0.ru/863ee390
OmnucarenpHas CTaTUCTHKA
17 CrnyuaitHast ”3MEHYUBOCTH (TIPUMEPHI) bubmmorexa [JOK
v PHMEp https://m.edso0.ru/863ee4bc
18 YacToTa 3HaYeHHH B MacCHBE JaHHBIX bubmorexa HOK
A https://m.eds00.ru/863ee69c
bu6mmorexa [IOK
19 r
PYTHHpOBKA https://m.eds00.ru/863ee9d0
20 I'mcrorpammsl
b K
21 I'ucTorpammsr nommorexa [O

https://m.edsoo.ru/863eeelc



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

[Ipaktuyeckas padora "Cnyyaitnas

bubmuorexa [JOK

22 HU3MEHUYUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepmmna, pedpo.

23 Hp eq)CTa]I;JIeHI/Ie 321 aljm C IIOMOIIIBIO bubmorexa HOK

pel A - https://m.edso00.ru/863eef52
rpada
CreneHnsp (BaJIGHTHOCTD) BEPIIUHBL.
24 Yucno pédep u cymMMapHas CTEIICHb bubmmorexa [JOK
pebep 1 cyMMap https://m.edso0.ru/863efOba
BepwuH. Llens u nuki

o5 Hens u nuxi. [1yTs B rpade. bubmuorexa [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.edso00.ru/863ef236

26 [Ipencrasnenue 06 bu6mmoreka [IOK
OpPUEHTUPOBAHHBIX I'padax https://m.eds00.ru/863ef3b2

97 CrydaifHbIN OTIBIT U CITy4aiiHOE bubnuotexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTE ¥ 9acTOTa COOBITHS.

28 Posib MaJiOBEPOSTHBIX U MPAKTUYECKU bubnuotexa [JOK
JIOCTOBEPHBIX COOBITHUI B PUPOJIE U B https://m.edso00.ru/863ef646
o01ecTBe

29 MoHeTa 1 urpajibHast KOCTh B TCOPHH
BEPOATHOCTEM
[IpakTnueckas padbora "Yacrora bubnuorexa [IOK

30
BbINaIeHUs opia" https://m.edsoo.ru/863ef8a8
KonTponpHas paboTa mo Temam

31 "CnyyvaiiHas ”3MEHUUBOCTB. I'padbl bubmmorexa LIOK

Y . +* padel https://m.eds00.ru/863f0186
BepositHOCTh citydaitHOTO COOBITHS"
32 [ToBTOpeHnue, 06001IICeHNE. bubnmoreka [JOK



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186

[IpencraBnenue qaHHBIX

https://m.edsoo.ru/863efa24

33 [ToBTOpeHME, 0000IIEHNE. 1 bubnnoreka [HOK
OnwucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpeHnue, 060061IeHNE. 1 bubnmoreka [JOK
BeposiTHOCTB citydaitHOTO COOBITHS https://m.edso0.ru/863efecO
OBILIEE KOJIMYECTBO YACOB I1O 34
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

7 KIIACC
Koxn
nposep .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
1eMOro .
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJib
TarTa
5 BeposiTHOCTh M cTaTHCTHKA
Yurath wuHGOpMAMIO, MPEACTABICHHYI0 B Ta0nuuax, Ha
£ 1 auarpammax, MpeACTaBIsATh JaHHble B BHUJE TaONUl], CTPOMUTH
nuarpamMmbl  (CTOJNIOMKOBBIE  (CTOJOYaThle) M KPYIOBbIE) 10
MaccuBaM 3HAYCHUU
5 5 OnucelBaTh M HMHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIE JIaHHBIE,
Ipe/icTaBlIeHHbIE B TA0IMIIaX, Ha Juarpammax, rpagukax
Wcnonp3oBath A onucaHWs  JaHHBIX  CTATHCTUYECKUE
5.3 XapaKTEPUCTHUKHU: cpenHee apu(pMeTHYECKOE, MeIMaHa,
HauOoJbIIee U HAaUMEHbIIee 3HAUEHUSI, pa3Max
Nmerts mpeacraBieHne O ClydalHOW M3MEHYMBOCTH Ha NpUMeEpax
5.4 1IeH, (U3MYECKUX BEJTUYMH, aHTPOIIOMETPUUYECKUX JaHHBIX, UMETh
MIPEACTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBnenue NaHHBIX B BHJE TaONHIl, AMarpamm, rpadukos.
3anonHeHue  Ta0nMI, YTEHHWE M  IOCTPOEHUE  Juarpamm




(cTOMOMKOBBIX (CTONMOYATHIX) W KPYroBbiX). UTeHHe rpadukoB
peaNbHBIX mporieccoB. M3prnedenne wHPOpPMAIMM U3 JUArpaMM U

Ta6J'II/IH, HCIIOJIB30BAHHUE U UHTCPIPETAINA JaHHBIX

OmnucarenbHas CTaTUCTHKA: CpefHee apudMeTHdeckoe, MeauaHa,
5.2 pa3max, HauOosbllee ¥ HaMEHbIIee 3HaueHHsI Habopa YMCIOBBIX

JNaHHbIX. [[puMepsbl ci1ydailHO ”3MEHYUBOCTH

CrnydaiiHpIA ~ DKCIIEpUMEHT (OMBIT) W CIIy4yalHOE COOBITHE.

BepOﬂTHOCTB u dgacrora. Pomib MAJIOBCPOATHBIX M IMPAKTUYCCKU

>3 JIOCTOBEPHBIX COOBITHH B Tpupone u B oOmectBe. MoHera u
UTpalIbHAsi KOCTh B TEOPUH BEPOSATHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbBL. Yucino pédep u
CyMMapHasi CTeneHb BepunH. [IpencraBienue o cBI3HOCTH Tpada.
5.4 Henu n muknel. [lytn B rpadax. O6xox rpada (9inepoB myTs).

[IpencraBnenne 06 opueHTHupoBaHHOM rpade. Pernenue 3amay c

MOMOIIBIO TpadoB

ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon

nposep IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pPe3y/JbTATaM OCBOCHUS
sIieMOr0  OCHOBHOW 00pa3oBaTeJIbHOM MPOrpaMMbI OCHOBHOTI'0 0011Iero
TpeOoB  oOpa3zoBaHusi Ha ocHOBe PI'OC

aHuA

YMeHne onepupoBaTh IMOHATHSAMH: MHOXECTBO, IIOJIMHOYKECTBO,
orepanuy HaJ MHOXKECTBaMHU; YMEHHUE ONEpUpPOBaTh MOHATHSAMU: rpad,
CBS3HBIM Tpad, AepeBo, LUKI, MPUMEHATh MX NpPU pPELIEHUH 3a7ady;
YMEHHUE HCIIONIb30BaTh Ipauiyeckoe MpPeICTaBIeHUEe MHOMKECTB JUIs
OIMCaHUsl pealbHBbIX IPOLIECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3
JPYruX y4eOHBIX IPEIMETOB

YMeHune onepupoBaTh IOHATHSAMH: OIpPENEICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb WUCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, NIPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUI




YMeHue onepupoBarh IOHATUAMM: HATypaJbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE 4YHUCIO, JEJIMMOCTb HATypaJbHBIX 4YMCEN, IIPHU3HAKU
JETUMOCTH, 1I€JI0€ YHUCIIO, MOAYJIb YHCIA, OOBIKHOBEHHAas IpoOb U
JecaTu4Has ApoOb, CTAHAAPTHBIM BHJ 4HUCla, palMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE YHUCII0, apu(METUUECKUI KBAJAPATHbII KOPEHb; YMEHUE
BBINOJIHATh ACUCTBHS C YMCIIAMH, CPABHUBATh U YIOPSAIOYMBATH YUCIIA,
IPEACTABIIATh YHCIA HA KOOPAWMHATHOM IPSIMOW, OKPYIVIATh YMCIA;
YMEHUE JeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTEHNEHb C LEIbIM I0KA3aTeleM,
apudmeTHuecKuil KBaJpaTHBIH KOPEHb, MHOTOYJICH, anre0panyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOU CTETIEHN OO0JIbIIIe
€/IMHUIIBI; YMEHHE BBIMOJIHATH pacuéTsl Mo Gopmyiiam, mpeodpa3zoBaHus
LENbIX, JPOOHO-PAallMOHATIBHBIX BBIPAXKEHUM U BBIPAXKEHUH C KOPHSIMH,
pa3ioKeHUe MHOIOWIEHAa Ha MHOXWTEIHM, B TOM 4YHCIE C
UCIoNIb30BaHueM (OpMyINl Pa3HOCTU KBAJIpaToB M KBajpara CyMMBI U
pa3zHOCTU

YMeHHe onepupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OIHOM IIEPEMEHHOM, YHCIOBOC HEPABCHCTBO, HEPAaBEHCTBO C
MIEPEMEHHOM; yYMEHHME peILIaTh JIMHEHWHbIE U KBaJApPAaTHHIE YpaBHEHMUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJTHON MEPEMEHHOM, CUCTEMBI ABYX
JUHEHUHBIX YPAaBHEHUM, JIMHEHHBIE HEPAaBEHCTBA M MX CUCTEMBI,
KBaJpaTHble ¥  JIPpOOHO-pallMOHANbHbIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHCJIE TP PEIICHUM 3a7a4 U3 APYIMX MPEeIMETOB U
IIPAaKTUYECKUX 337a4; YMEHHE UCIIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO H
KOOPJMHATHYIO IUIOCKOCTh JUIsl M300pa’keHUs pELICHU YypaBHEHMI,
HEPaBEHCTB U CHCTEM

YMeHue onepupoBaTh HNOHATUSIMH: (QYHKIUSA, rpaduK QYHKIUU, HYIH
(GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, TPOMEKYTKHA BO3PACTaHHS,
yObIBaHMS, HauOOJIbIIee W HAWMMEHbINee 3HAUYeHUS (YHKIUUA, YMEHHE
OTIEPHPOBATH TIOHATHSAMHU: TIpsIMasi TMPONOPIMOHAIBLHOCTh, JIMHEHHAS
byHKIMA, KBajgpaTudHas (QYHKIMs, oOpaTHas NPONOPIUOHAIBHOCTb,
napabona, runepboia; yMEHHE CTPOUTh  Tpaduku  QyHKIUH,
UCTOJb30BaTh TIpaduKU JJIs1 ONpeAeTeHUsT CBOWCTB IMPOLECCOB U
3aBHCUMOCTEH, /Ul pelIeHus 3a7ad U3 JIPYTUX y4eOHbBIX MPEIMETOB M
peasbHOM JKU3HU; YMEHUE BBIpaXaTh (POpPMYyJIaMU 3aBHCHMOCTH MEXKIY
BEIMYMHAMU

YmMmenne OIICPpHUPOBATH IIOHATUAMMU: IIOCJICA0OBATCIIbHOCTD,
apudmeTHyecKas ¥ TeOMETPUUYECKasl MPOTPECCUU; YMEHUE HCIIOIh30BATh
CBOWCTBA MOCJIEOBATENBHOCTEN, (POPMYIIBI CYMMBI M OOIIETO YJIeHa MPH
pellleHnH 3a/1a4, B TOM YHUCIe 3a7ad U3 IPYruX y4eOHBbIX MPEAMETOB U
peanbHOU KU3HU




YMeHue peniaTth 3a/1a4u pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLEHTHI, T0JIH
U YacTH, JIBWKCHHE, paboTy, IIEHy TOBAPOB M CTOMMOCTH IOKYIOK U
yCIIyT, HaJIOTH, 3aJ]a4i U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); YMEHHUE COCTaBIISATh BBIPAXKEHMsI, ypaBHEHHUS, HEPABEHCTBA
U CHCTEMBI IO YCJIOBHIO 3a/1ayH, UCCIIEJIOBATh MOJYYEHHOE PELIECHUE U
OLICHUBATH MPABAOINOI00HOCTH MOTYYEHHBIX PE3YIbTATOB

VYMeHue onepupoBaTh HNOHATUSAMM: (QUrypa, TOUKa, OTPE30K, IMpsmasd,
Jy4, JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBINA U
PAaBHOCTOPOHHHMH  TPEYTOJIbHUKH,  INPSIMOYIOJbHBIH  TPEyrojbHUK,
Me/nuaHa, OHCCeKTpuca M BBICOTA TPEYroJbHHKA, YEThIPEXYrOJbHHUK,
napajjienorpaMM, —poMO, TNPSMOYTOJbHHK, KBaJApar, Tpalelus;
OKpPY)KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH
¢urypamu; yMeHue pemiath 3aJayd, B TOM YHUCJIE U3 IOBCEIHEBHOMN
KU3HH, HAa HAXO0XKIEHHE TCOMETPUYECKHX BEIWYUH C TPUMEHEHHUEM
M3YYEHHBIX CBOMCTB (Uryp u $akToB

10

YMeHue onepupoBaTh TOHSTHSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; NMapaJlJIeIbHOCTh U MEPIEHIUKYJISIPHOCTD MPSMBIX, YOI
MEXIy TPSMBIMH, TEPIEHAUKYISAP, HAKIOHHAS, MPOEKIUs, MOJ00He
¢uryp, nogoOHbIe TPEYrOJbHUKHA, CUMMETPHUSI OTHOCHUTEIBHO TOYKH U
OpsMO; yMEHHe paclo3HaBaTh PABEHCTBO, CUMMETPHIO M TOJ00He
buryp, mapaJUIeNbHOCTh M MEPHEHIUKYISIPHOCTH  HPSIMBIX B
OKpYXKaroIleM MUpe

11

YMeHue onepupoBaTh MOHATUSAMU: JJIWHA, PACCTOSHUE, YIOJ (BETUYHHA
yria, CHUHYC M KOCHUHYC yIJla TpEyrojbHUKA), IUIONIa/lb;, YMEHHUE
OIICHMBATh pPa3Mephl MPEAMETOB M OOBEKTOB B OKPYKAIOIIEM MHDE;
yMEHUe MPUMEHSATD (hopMyIbI nepuMmeTpa n TUTIOIIA N
MHOTOYTOJBHUKOB, JUIMHBI OKPYXKHOCTM W IUIONIAJAM Kpyra, oObeMa
MPSIMOYTOJILHOTO  TMapajuieNienuIie/la; yMEHHE TMPUMEHITh TNPU3HAKA
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTrOJbHHKA,
teopemy [ludaropa, TpPUTOHOMETPHYECKHE  COOTHOIICHUS  JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOIIAACH

12

YMenue wu3zo0paxkarb IJIOCKME (GUIYpbl M HUX  KOMOUWHAIMH,
POCTPAHCTBEHHbIE (QUTypbl OT PpPYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U  DJJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY MU
CHUMBOJIBHOMY ONMCAHUIO

13

YMeHue oneprupoBaTh NOHATUSMU: MPSIMOYTOJbHAs CUCTEMa KOOpPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA
YHUCJIO, CKaJsIpHOE IPOU3BEICHHE BEKTOPOB; YMEHHE MCIOJb30BaTh
BEKTOPBI M KOOPJAMHATHI I MPEICTaBICHUs JaHHBIX U pPEIICHus 3a1ad,
B TOM YHCJIE U3 IPYTHX YUEOHBIX MMPEIMETOB U peabHON )KU3HU

14

YMeHue omnepupoBaTh TOHATHUSMHU: CTOJIOUMKOBBIE U KPYTOBBIE




aUarpaMMmbl,  TaOnaMIbBI, — cpexHee  apuMETHUECKoe,  Me/auaHa,
HanOoJpIllee M HAaWMEHbIEE 3HAYCHHUS, pa3Max YHUCIOBOrO Habopa;
YMEHHE  W3BJEKaTh,  HMHTEPIPETUPOBaTh U  MHpeoOpa3oOBbIBATH
uH(pOpMallMIO, TMPEACTAaBICHHYI0O B TaOmuMIax M Ha Juarpammax,
OTpaKaIOIIyl0 CBOMCTBA M XapaKTEPUCTUKH pEATbHBIX MPOIECCOB U
SBJICHUH; yMEHHE PACIIO3HABATh N3MEHUYUBBIE BEIMYMHBI B OKPYKAIOIIEM
MUpe

15

YMeHue omnepupoBaTh TOHITHSAMHU: CIYYaHHBIA OMBIT (CIyYaHBINA
AKCTIIEPUMEHT), JJIEMEHTapHOE COObITHE (DJIIEMEHTApHBIA  HCXO.)
CIIy4aifHOT'O OTbITa, CIy4YaiiHOoe COOBITHE, BEPOATHOCTh COOBITHUS; YMEHUE
HAaXOJWTh  BEPOSTHOCTH  CIYYalHBIX COOBITHH B  OMBITaX C
PaBHOBO3MOKHBIMH ~ 3JIEMCHTAPHBIMH COOBITHUSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OPTraHM30BaHHOTO Tiepedopa W C HCIOIb30BAHUEM
MpaBWJia YMHOXXCHHUS;, YMCHHE OICHUBATh BEPOSTHOCTH PEATBbHBIX
COOBITHI W SBJICHWM, MOHUMATh POJb MPAKTUYECKH JIOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MUPE U B )KU3HH; 3HAKOMCTBO
C TOHSATHUEM HE3aBUCUMBIX COOBITHUN; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHCEI U €0 POJIBI0 B MACCOBBIX SIBICHUSIX

16

YMeHue BbIOMpaTh MOAXOJAIIMNA H3YYEHHBIH METOA MM pelIeHHs
3aa4d, IPUBOAWUTHL IPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJE U JKU3HH, PACIIO3HABATH INPOSBICHUE 3aKOHOB MATEMATHKU B
UCKYCCTBE, OIMCBIBATHL  OTAEIBHBIC  BBIJAIOIIMECS  PE3YyJbTaThl,
IIOJIy4eHHBbIE B XOJ€ pPA3BUTHS MAaTEMaTUKU KAaK HAyKH, IPUBOJMTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN M X aBTOPOB B OTE€YECTBEHHOM H
BCEMHUPHOH UCTOPHUH




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 31€eMEHT COAEeP:KAHUSA

1 Hucna u BIYUCICHUS

11 Hatypanbnble u uensie urcina. [Ipu3Haku 1e1MMOCTH LENBbIX YUCENT

12 OOBIKHOBEHHBIE W JECATHYHBIC JpOOHM, TIPOIEHTHI, OECKOHEUHBIC
' MepUOANYEcKHe qpodu

13 PanmonaneHbie ywcna. ApupMETHYESCKHE OINEpaliuil ¢ paldOHAILHBIMH
' YHCITAMH

14 JleiicTButenbHbIe yncna. ApudmeTnyeckue onepamuu ¢ JeiHCTBUTEIbHBIMU
' YHCITAMH

15 [TpuOnmxEHHBIC BBHIYMCICHUS, TIPaBUa OKPYTJICHUS, PUKUIKA U OLICHKA
' pe3ynbTaTta BhIYUCICHUN
2 AnreOpanyecKkue BbIpaKCHUS

2.1 bykBeHHble BbIpaXKeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

99 Crenensb ¢ 1ensiM mokasatesneM. CTeneHb ¢ palMoOHaIbHBIM MTOKa3aTeIeM.
' CaoiicTBa cTeneHU

2.3 MHorouneHsl

2.4 Anrebpanyeckas 1po0b

Apudmernueckuii  KOpeHb  HaTypaJbHOW  cremeHu. JleHcTBHS ¢

25 apu(pMEeTHIECKUMHU KOPHSIMH HATypaIbHON CTETICHU
3 YpaBHEHHS U HEPABEHCTBA
31 Lensie 1 npoOHO-paroHaibHbIe ypaBHEHUSI. CUCTEMBI U COBOKYITHOCTH
' ypaBHEHUI
39 [enble u ApoOHO-panMOHANTEHEIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pernienue TeKCTOBBIX 3a1a4
4 UucnoBbie OCTIEI0BATEIHBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH
4 Apudmerndeckass U reoMmerpudeckas mporpeccun. Dopmyna CIOKHBIX
' IIPOLIEHTOB
S) OyHKIMH
OyHkusa, crnocoObl 3amanus ¢GyHkuuu. [padux dyakmuu. OOnacTh
51 onpeAeNeHuss U MHOXKECTBO 3HaueHud Qynkuuu. Hynmu QyHkumm.

[TpomexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DYHKIIUH.
MakcumymMbl ¥ MUHUMYMBI (yHKIuM. HauOonbllnee M HauMeHblee




3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE

6 Koopaunatsl Ha npsiMOii U MIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOrOoyroIbHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



