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HOACHUTEJIBHASA 3AITMCKA

B coBpemeHHOM 1TU(POBOM MHUpPE BEPOSATHOCTh M CTATHCTHKA MPUOOPETAIOT
BC¢ OOJBINTYIO0 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTUYCCKUX MPUTIOKEHUH, TaK
U UX POJIM B 00pa30BaHWHU, HEOOXOIUMOM KaKJIOMy YeJIoBeKYy. Bo3pacraer 4ucio
npodeccuil, mpu OBIAAEHUH KOTOPBIMH TpedyeTcsi Xxoporias 0a30Bas MOATrOTOBKA
B 005acTH BEpPOSATHOCTH W CTAaTUCTUKHM, Takasd TOJATOTOBKAa BakKHA IS
POAOKEHUST 00pa30BaHUS | JIsl YCTICITHOW MPOQEeCCHOHATBHON Kaphephl.

Kaxxp1it yenoBek mOCTOSIHHO MMPUHUMAET PEIIEHUsI HA OCHOBE UMEIOIIUXCS Y
HETro JaHHBIX. A 1Ji1 000CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUSAX HEOCTATKa
WM M30bITKa MH(pOpPMAIIMKU HEOOXOIUMO B TOM YHUCJIE XOpOUIo cHhOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIIIICHHUE.

NMeHHO T103TOMY OCTpO BCTajga HEOOXOTUMOCTh CGHOPMUPOBATH Y
oOydaromuxcst GyHKIIMOHATBHYIO TPaMOTHOCTD, BKJIIOUAIOIYIO B c€0sI B KAUeCTBE
HEOTHEMJIEMON  COCTABIISIIOIICH  YMEHHE  BOCIPUHUMATH W KPUTHUYCCKH
aHAIM3UPOBATh WH(POPMAITUIO, TTPEICTABICHHYIO B Pa3IMUHbIX (popMax, MOHUMATH
BEPOSITHOCTHBIN XapaKTep MHOTHUX pPEAIbHBIX TMPOIECCOB U 3aBUCHUMOCTEH,
MIPOU3BOAUTH MPOCTEHIITNE BEPOATHOCTHBIC PACUCTHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIMIIAMU cOOpa, aHaIn3a u
NPEJCTaBICHUS JaHHBIX W3 Pa3UYHBIX cep KXU3HU OOIIecTBa W TOCYIapCTBa
npuoOmaeT oOydarommxcss K OOIIECTBEHHBIM UWHTepecam. I3ydeHne oOcCHOB
KOMOMHATOPUKU PAa3BMBAET HABBIKM OpraHU3allMM Iepedopa M MOACYETa yucia
BApPHAHTOB, B TOM YHCJIE B MPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPHHU
rpadoB co3gaeT MaTeMaTH4YeCKui QGyHIaMEHT JUTsi (POPMUPOBAHUS KOMITIETCHIIUM B
obnactu WHPOPMATUKU U TTUDPOBBIX TeXHOJOTUH. [Ipu M3ydeHUM CTAaTUCTUKU H
BEPOSATHOCTH OOOTAIIAOTCS TMPEACTABICHUS OOYYaroIMXCSi O COBPEMEHHOU
KapTHHE MHpa M METOJax ero HCCieloBaHus, (GOpMUPYETCS TMOHMMaHWE DPOJU
CTaTUCTUKU KaK NCTOYHUKA COLMAIILHO 3HAYMMON WH(POPMAIIUU U 3aKJIQIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIICHUS.

B cooTBeTcTBMM ¢ AaHHBIMH IEISIMH B CTPYKType IMpOrpaMMbl Y4eOHOTO
Kypca «BeposATHOCTh U CTATHCTHKA» OCHOBHOTO OOIIET0 0Opa30BaHUs BBIICICHBI
CIIEIYIOIINE COAepXKaTelbHO-MeToanueckue nuHun: «l[IpeacraBieHue DaHHBIX H
omucaTeNbHasl CTAaTUCTUKA», «BeposTHOCTHY», «IJIEMEHTBI KOMOWHATOPUKHY,
«BBeaenue B Teopuio rpadosy.

Conepxxanne nuann «lIpencraBienre JaHHBIX U ONMKMCATENIbHAS CTATUCTUKA»
CIIy’)KUT OCHOBOW il (DOPMHPOBAaHUSI HABBIKOB pPabOThl ¢ HWHPOpMANUEH: OT
YTeHUS] W WHTEepIpeTanuu WHGOpPMAIuu, MpPEACTaBIeHHON B TaOnuIax, Ha
auarpamMmax W rpadukax, A0 cOopa, TMPENCTaBICHHWS W aHaIM3a JaHHBIX C
UCIIOJIb30BAHUEM CTATUCTUYECKHX XapaKTePUCTUK CPEIHUX M PACCEUBAHUSI.
PaGotast ¢ mganHBIMH, OOydYaroluecsi y4daTcs CUYHMTHIBATH W HWHTEPIPETUPOBATH



JAHHbIC, BBIABUTaTh, apryMEHTHUPOBATh M KPUTHUKOBATH IPOCTEHIINE THIIOTE3BI,
Pa3MBIIIUISATh HaJl (paKTOpPaMH, BBI3BIBAIOIIMMHU W3MEHYMBOCTb, M OICHUBATH UX
BIIMSIHME HA PACCMATPUBACMBIE BEJIMYMHBI U IIPOLIECCHI.

NHTynTHBHOE NpENCTAaBICHUE O CIIy4YalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEM M TEHACHLMN CTAaHOBUTCA MOTUBUPYIOILEHW OCHOBOW IS
U3YUYCHUS] TEOPUU BEPOSTHOCTEH. bonblioe 3HaYeHHME HMMEIOT MPAKTHYECKUE
3a1aHus, B YACTHOCTHU OIIBITHI C KIIACCUYECKUMH BEPOSATHOCTHBIMU MOJEIISIMU.

[TonsiTHE BEPOSATHOCTHM BBOAMTCS KAaK Mepa MPaBAONOAOOHS CIy4aifHOTO
coObitusi. Ilpu wu3ydyeHnn y4eOHOTO Kypca oOOydYaromiuecsi 3HAKOMATCA C
OPOCTEMIIMMUA ~ METOJAMHM  BBIYMCIEHHUS  BEPOSATHOCTEHW B CIy4aillHBIX
AKCIEPUMEHTAX Cc PAaBHOBO3MOKHBIMHU AIIEMEHTAPHBIMU UCXOaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIIOIIMMU CTaBUTh M PELIaTh 0oJiee CI0KHbIE
3a1aud. B y4eOHBIM Kypc BXOAST HadallbHbIE MPEACTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYaIOUIUXCS C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSMM HAJ MHOKECTBAMH, PACCMATPUBAKOTCSA
IpUMEpbl NMIPUMEHEHUS Il PELIECHUs 3a/1ad, a Tak)Ke HMCIOJIb30BAaHUS B JIPYIHX
MaTeMaTUYECKUX Kypcax U yU4eOHBIX MpeAMETax.

B 7-9 xnaccax usydaercst yueOHbI Kypc «BeposSITHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxomaT pasgensl: «lIpencraBneHume JaHHBIX M ONMCATEIbHAs
CTaTUCTUKa», «BeposTHOCTHY, «DneMeHThl KoMOuMHAaTOpuKW», «BBenenue B
TEeOpUIo TpadoBy.

Ha uzydenue yueOHOro kypca «BeposiTHOCTh U CTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 kimacce — 34 4gaca (1 gac B Henmemo), B 8 kimacce — 34 gaca (1 gac B
Hezeno), B 9 kinacce — 34 yaca (1 yac B Hezeno).



COAEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBineHne MaHHBIX B BHUJIE TAOJHII, TUarpaMm, rpaduKoB. 3amoIHEHUE
Ta0JIMIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbiX). UTeHue rpaukoB peajabHbIX MmpolieccoB. M3Biedenue nHpopmanuu us3
JUarpaMM U TaOJIHII, UCTIOIb30BaHNUE U MHTEPIPETALUS TaHHBIX.

OmnucarenpHas CTaTUCTHKA: cCpefHee apudmeTrnyeckoe, MEAMaHa, pa3Max,
HauOoJbIlIeE WM HAaUMEHbIIIEE 3HAUeHUs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumeps
CIIy4alHOW U3MEHYUBOCTH.

CnyyaliHblil 3KCTIEpUMEHT (OMbIT) U CiiydallHOe coObiTHE. BeposaTHOCTHh U
yacToTa. Pojib MaoBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oO1ecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenennp BepiuHbl. Yucio pedep U cymMmapHas
crenenb BepiuH. [IpencraBnenue o csizHoctu rpada. llenmn u mukmsl. [lytu B
rpadax. O0xon rpada (ditnepoB myTth). IIpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momoiipio rpados.

8 KVIACC

[IpencraBnenue JaHHBIX B BUJE TaONIHUL, TUAarpaMM, rpadukos.

MHOXeCTBO, 3JEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepauuu Hax
MHOXXECTBaMU: O0BbEAMHEHHUE, IepeceueHue, aornonHenre. CBolicTBa onepanui
HaJ, MHOYXECTBAMM: II€PEMECTHUTEIBHOE, COYETAaTEIbHOE, PaCHpENeIUTENBHOE,
BKJItoueHUs. Mcnonb3oBaHue Tpaduuyeckoro MpenCcTaBICHUs] MHOMXKECTB IS
OMMCAaHUS PEAIbHBIX MPOIIECCOB U SIBICHUM, PU PEIICHUHU 3a/1a4.

N3mepenune paccenBaHusi AaHHBIX. JlUcnepcuss U CTaHAAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. J[narpaMmMa paccerBaHMUsI.

DOneMeHTapHble COOBITHS ciaydaiiHoro ombiTa. CiaydaliHbIE COOBITHSL
BepositHocT  coObITUH. ONBITBI € PAaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU
coOpiTussMU. CryuaiiHbiil BbIOOp. CBSA3b MEXIY MajJOBEPOSITHBIMU U MPAKTUYECKU
JOCTOBEPHBIMHU COOBITUSIMU B PUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: EIWHCTBEHHOCTh MYTH, CYLIECTBOBAaHUE
BUCAYEH BEpIIMHBI, CBSA3b MEX]y YMCIOM BEpPLIMH U uuciaoMm peodep. Ilpasuio
yMHOKeHHUs. Pelienue 3aiad ¢ moMonibio rpados.

[IpotuBononoxupie coObiTus. Juarpamma Oiinepa. OObeaWHEHHE U
nepeceueHne coObiTuil.  HecoBmecTHble  coObiTus.  Dopmynia  CIOXKECHHS
BEPOATHOCTEU. YCIOBHAst BepOATHOCTh. I[IpaBmiio ymHOxeHus. HesaBucumble
cobpiTus. [lpencraBneHue skcnepuMeHTa B BUJAE jAepeBa. PemieHue 3amau Ha



HAXO0XJECHUE BEPOSTHOCTEH C MOMOIIbIO JIepeBa CIy4yalHOI'O SKCIEPUMEHTA,
nuarpamm Jitnepa.
9 KVIACC

[IpenacraBinenne maHHBIX B BUAe TaOmuI, AuarpamMm, Tpadukos,
WHTEpIpeTanus JaHHbIX. UTeHWe U MOCTPOCHHE TAaOMHII, JuarpamMm, rpadukoB Mo
pEaIbHBIM JaHHBIM.

[TepectanoBku u axropuan. CoyeTaHuss U YUCIO coYeTaHU. TpeyroibHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckas BeposSTHOCTh. Ciy4yailHbId BBIOOpP TOYKHM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.

Ucnpitanne. Ycnex u Heynaya. Cepus HCOBITAaHUM A0 IEPBOrO ycCIexa.
Cepuss wucnbiTanuii bepHymnu. BeposTHOcTH COOBITHII B CEepUM HMCTIBITAHUN
bepuymmn.

CnyudaiiHas BEJIMYMHA U PaACIPECIICHUE BEPOSITHOCTEW. MaremaTudyeckoe
oxuaanue u gucnepcus. I[lpumepsl MareMaTH4YeCKOro  OXUAAHUA  Kak
TEOPETHYECKOr0 CPEAHEr0 3HAUYECHUS BEIMYMHBL MaremMaTH4ecKOoe OXUJIaHUE U
OUCTEPCUA CIYYaWHOW BEJIMYUHBI «YHUCIO YCIEXOB B CEPUM HCHBITAHHUN
bepnyimm».

[Tonstue o 3akoHe OoyblUX yKcel. M3mepeHne BeposITHOCTEH C MOMOIIBIO
gacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS MPOrpaMMmbl y4eOHOro Kypca
«BeposATHOCTD M CTaTUCTUKA» XapPAKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCHUUCKOU
MAaTEMaTUKH, LEHHOCTHbIM OTHOLUIEHWEM K JIOCTHXKEHHUSAM  POCCHUHCKHUX
MAaTeMaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIINTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pakIaHWHA U peau3aliu ero
mpaB, TMPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIECHUHN, MPOLEAYp TPakIaHCKOro oOIiecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATUUECKUX MPOOIIEM, CBSI3aHHBIX
C IPaKTUYECKUM IPHMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3TUYECKUX NMPUHIHUIIOB B AEATEIBHOCTH YUCHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B PELICHWH MPAKTUYECKUX 3a/1ad
MaTE€MaTU4YeCKOW HalpaBI€HHOCTH, OCO3HAHUEM Ba)XHOCTH MaTE€MaTUYECKOIO
oOpa3oBaHMsI HAa TPOTSHKEHUM BCEU KHU3HU MJSl YCHEIIHON Mpo¢deCCHOHATbHON
NESATENBbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHWI, OCO3HAHHBIM BBHIOOPOM H
IOCTPOECHUEM HHIUBUAYATbHON TPAEKTOPUH 00Pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCKOE BOCIIMTAHHE:

CHIOCOOHOCTBIO K  OMOIIMOHAILHOMY H  ACTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX ACHUW, YMEHHUIO BHUJIETb
MaTEeMAaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT0 TIO3HAHMSA:

OpHEHTAalMEed B [JEATEIIBHOCTH HAa COBPEMEHHYK CHCTEMY HAy4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMaHUEM MaTEMaTHYEeCKOW HayKu Kak cgepbl YeloBeYeCKOu
NEATEIIbHOCTH, 3TAllOB €€ PAa3BUTHS WM 3HAYMMOCTH JUISl Pa3BUTHS LHUBUJIM3ALUU,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH U MATEMATUYECKON KYJIbTypOW KaK CPEIACTBOM
NO3HAaHWS MHpA, OBJIAJCHHUEM IPOCTEUIIMMH HAaBBIKAMU HCCIIEN0BATEIbCKON
NEATENBHOCTH;



6) ¢u3uueckoe BocnuTaHUEe, (POPpMHUPOBAHHE KYJIbTYPbI 3/10POBBSI H
IMOLMOHAJIBHOIO0 0JIaronoJyYms :

TFOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKHME 3HaHMs B MHTEpEcax CBOETrO
3I0pOBbs, BEIEHUS  370pOoBOro  oOpa3a KU3HU  (340pOBOE  IUTAHHE,
COQIaHCUPOBAaHHBIM pPEXUM 3aHATUH M OTAbIXa, peryisipHas (Qusnyeckas
aKTUBHOCTbB), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ MpaBa JPyroro 4eloBeKa;

7) IKOJIOTHYECKOEe BOCIIUTAHNE:

OpUEHTAlMel HAa MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUM ISl pellieHus 3a1ad
B 00JacTh COXpPaHHOCTH OKpY’KaloUlell cpezabl, IUIAHUPOBAaHUS IIOCTYNKOB H
OLICHKM WX BO3MOXXHBIX IOCIEACTBUN ISl OKPYKArOUIEH Cpenbl, OCO3HAHHEM
rJ1I00aJIbHOrO XapaKkTepa 3KOJIOTMYECKUX MPOOJeM U MyTeW UX PEIICHNUS;

8) apanTanusi K M3MEHSIOIUMCS YCJIOBHSAM COLMAJIbHOW M NMPUPOTHOI
cpeabI:

TFOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSX HEONPENEICHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO IESITEIbHOCTh, B TOM YUCJIE
YMEHUE YUUTHCS Yy APYTUX JIOJIed, TpHUOOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWH, B TOM YHUCIE
(GopMynupOBaTh UJIEH, TOHATHSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEMH, IIJIaHUPOBAaTh CBOC Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHUMATD
CTPECCOBYIO CHUTYalMIO KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OpUHUMAEMble pEeIIeHus] U AeHCTBUA, (HOPMYIUPOBATh W OLICHUBATh PUCKU U
HOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbHbIC YUeOHbIE 1eliCTBUS

ba3oBrble jjornyeckue 1eicTBuA:

e BBIIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATUUYECKUX
OOBEKTOB, MOHATUN, OTHOIIEHWH MEXAY MOHATHAMH, (OPMYIUPOBATH
ONpENEeTICHUs]  INOHSATHH, YCTAaHABIMBATh  CYIIECTBEHHBIA  IPHU3HAK
KJacCHU(pUKAIMU, OCHOBAHUA HJsi OOOOIICHHWS W CpaBHEHHS, KPUTEPUU
IPOBOJIMMOI0 aHAJIM3a;

e BOCIpPUHUMATH, (GOPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTpULATENbHbIE, €IWHUYHbIE, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISBIISATh ~ MaTEMaTHYCCKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3HM U
NpOTUBOpeursl B (aKkTax, JaHHBIX, HAONIOJICHUSX U YTBEPKICHHUSX,
npeaiaraTb KpUTEPUU TSl BBISIBJICHHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;
JIenaTh BBIBOABI C HCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX W
WHIYKTUBHBIX YMO3aKITFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTebCTBA MATEMAaTHICCKUX YTBEPKACHUN (MIPSAMBIC W OT
POTUBHOTO), TPOBOJIUTH CAMOCTOSTEIHHO HECJIOXKHBIE 10Ka3aTeIbCTBA
MaTeMaTU4eCKuX (DAKTOB, BBICTpAWBATh AaAPTyMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC PACCYKICHUS;
BBHIOMpATh CIOCOO pemieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUICHUs, BBHIOMpaTh HaubOonee TMOAXOMANIMA C YUETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTESPHUEB).

ba3oBble ucciaenoBaTe/bCcKkHue JeMCTBUS .

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIONME MPOTUBOPEUHE, MPOOIeMy,
CaMOCTOSITENIbHO ~YCTaHaBIMBATh HCKOMOE M JaHHOE, (OPMUPOBATH
TUIIOTE3Yy, apIYMEHTUPOBATh CBOIO MTO3UIINI0, MHCHUE;

IPOBOJUTH IO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKy COOOI;
CaMOCTOSATEIILHO (hOPMYIHPOBaTh 00OOIIECHUSI W BBIBOJBI IO PE3yJIbTaTaM
POBEICHHOTO HAOIIOEHUSI, UCCIENOBAaHUS, OIIEHUBATH JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBHTaTh
IPEATNOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmanmueii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh HMHGOpPMAINH, TaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOMpATh, AHANM3UPOBATH, CUCTEMATU3UPOBATb M HHTEPIPETUPOBATH
uH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM IIpEICTaBIICHNUS,

BEIOWpATh (GopMy TpenacTaBieHUs HWHHOPMANMA U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMH, JaMarpaMmami, HWHOM rpaduKod U HX
KOMOMHAIIUSIMU,

OIICHUBATh HAJCKHOCTh HMH(POPMALMU IO KPUTEPHUSM, MPEATIOKECHHBIM
yuuTeIeM Uil CPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIe 1elCTBUA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMU
U 1EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX W TMHCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOJy PEIICHUs
3aJla4l, KOMMEHTHUPOBATh MOJYyUYEHHBIN PE3yJIbTAaT;

B XO7Ie 00CYX/I€HHUs 3aJ]aBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajauu, BbICKa3bIBaTh MJIEU, HAICJIEHHbBIE Ha MOHCK
pEIICHUs, COMOCTABIATH CBOH CYXIEHHS C CYXICHUSMH JIPYTUX
YYaCTHUKOB JAMaliora, OOHapyXMBaTh pa3jiMuue M CXOJCTBO MO3ULHN, B
KOPPEKTHOI Gopme GpopMyIMpoBaTh pa3HOIIaCus, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yJdbTaThl  pEIIeHHs  33/]aud, IKCIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATEIBHO BBIOMPATh (hOPMAT BBICTYILJICHUS
C YUYETOM 3aJ1a4 MIPE3EHTALMM U OCOOEHHOCTEN ayJUTOPHH;

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW U WHIAUBUAYATbHON
paboThI TPH PEIICHNN YUYeOHBIX MaTEMaTHUECKHX 3a]1aY;

NPUHUMATH 11€Jb COBMECTHOM NEATEIbHOCTH, TUIAHUPOBATH OPraHU3aAIUI0
COBMECTHON paloThl, paclnpenensTh BHIbl padOT, JOroBapuUBaThCH,
00CY)KJIaTh IpoIlecC U pe3ysbTaT paboThl, 0000MAaTh MHEHHS HECKOIBKHX
JIFOJICH;

y4yacTBOBaTh B TIpPyHmnoBbIX (opmax paboTsl (0OcCyxiaeHus, 0OMeH
MHEHUSIMHU, MO3TOBbIE LITYPMBI U IPYTHUE), BHINOIHITH CBOKO YacTh PabOThI
U KOOPAMHHPOBATH CBOM JEHCTBUS C JPYTMMH YICHaMHU KOMaHJIbl,
OILICHMBATh KAadeCTBO CBOETO BKJa/Ja B OOIMN MPOAYKT MO KPUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBU.

PeryisiTuBHBbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS

Camoopranusanus:

CaMOCTOSATENILHO COCTABJIATH IUUIAH, aJITOPUTM pEHIeHUs 3aayu (WM ero
9acTh), BBIOMpATh CIOCOO PENMICHUS] C YUYETOM HMMEIONIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb UM KOPPEKTHUPOBATh
BapUaHThI pEUIEHUH C Y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpOJIb, AMOIHMOHAJIbHBbIN HHTEJLIEKT:

BJIAJICTh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
peIICHUs MaTEMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 337a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJIEHHBIX OMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU MOCTABICHHOW LENU U
YCJIOBUSIM, OOBSCHSITH NMPUUYUHBI JOCTHXKCHUS WM HEAOCTIKCHUS LIEIH,
HAXOJIUTh OMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xonmy o0yuenuss B 7 kJjacce OOydaloIIUICS MOIYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YJIBTATHI:

Uutarh uHOpMalMIO, TpPEACTaBICHHYIO B Tabiulax, Ha JAdarpammax,
NPEACTABIATh JaHHBIE B BUJE TaOJUIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuateie) ¥ KPYTOBBIC) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh ¥ MHTEPIPETUPOBATH  pEANbHBIE  YHUCJIOBBIE  JIAHHBIE,
Ipe/ICTaBICHHbIE B TA0JIMIIAX, HA IMarpaMmax, rpagukax.

Hcnonp3oBark 11l ONMCaHMS JNAHHBIX CTATUCTUYECKHUE XaPAKTEPUCTHUKH:
cpenHee apudpMeTHUECKOe, MeauaHa, HauOoiblllee W HauMEHblee 3HaueHus,
pa3max.

NmeTp mnpencraBiaeHue O CIAy4alHOW W3MEHYMBOCTH Ha IpUMEpax ILIEH,
(U3NYECKUX BETUYMH, aHTPOIIOMETPUYECKUX NAHHBIX, UMETh IMPEICTABICHUE O
CTaTUCTHUYECKON yCTOWYHUBOCTH.

K xonny oOyuenuss B 8 kiacce OOydYarIIMICSd TMOJYYHUT CIEAYIOIINUE
IpPEAMETHBIE PE3YIIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh WH(GOPMALMIO, MPEACTABICHHYIO B BHJE
Tabnul, auarpamm, rpaUKoB, NPEACTABIATh JaHHbIE B BHUJE TaOJHII, JUArPAMM,
rpauKoB.

OnuceiBaTh JTaHHBIE C TMOMOUIBIO CTATUCTUYECKUX ITOKA3aTeNlel: CpeIHUX
3HaYEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUsi U CTaHIapTHOE OTKJIOHEHHUE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYEHUH M YaCTOThI COOBITUNA, B TOM YHCIIE
0 pe3ysbTaTaM U3MEpPEeHU U HaOJI0ICHUH.

Haxonuth BepOSTHOCTU Cily4ailHBIX COOBITHI B OMBITaX, 3Has BEPOSITHOCTU
AJIIEMEHTApHBIX COOBITHI, B TOM 4YHCIE€ B OIBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUSIMHU.

Hcnons3oBark rpaduyeckre MOJETU: JIEPEBO CIyYalHOIO 3KCIEPUMEHTA,
auarpaMMBbl Ditiiepa, YiucioBas mpsmasl.

OnepupoBarb MOHATHUSAMH: MHOYKECTBO, IIOJMHOXECTBO,  BBINOIHATH
olepalMd HaJl MHOXECTBaMHU: OOBEIWHEHHE, I[EPECEUYCHHE, OMOJHEHUE,
NEPEYUCIATH FJIEMEHTBI MHOXKECTB, IPUMEHSATh CBOMCTBA MHOYKECTB.

Hcnonw3zoBark rpaduueckoe MpeCcTaBICHUE MHOMXKECTB M CBS3eH MEXKIy
HHAMM JUI ONMCAHUS IPOLIECCOB U SIBJIICHUM, B TOM YHMCJE IPU PELICHUM 3a7a4 U3
JIPYruX y4eOHbIX MPEIMETOB U KypCOB.

K xonHiy oOyuenus B 9 kiiacce OOydarOIIMiiCs TMOTYYUT CIEAYIOIINE
[IPEAMETHBIE PE3YIIbTATHI:

N3Bnexkarp u mnpeoOpa3oBbIBATH HMHPOpPMALMIO, MPEICTABIECHHYIO B
pa3NMYHBIX MCTOYHUKAX B BHUJAE TaOJML, AUAarpamm, rpaukoB, MpPEICTaBIATH
JaHHBIE B BUJE TaOJIMI], TUarpaMm, rpapuKoB.



Pemare 3agaun opraHu30BaHHBIM TIEPEOOPOM BAPUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX ITPABUII U METOIOB.

Hcnonws3oBaTh omnucaTeIbHbIC XapaKTEPUCTUKW IS MAacCUBOB YHMCJIOBBIX
JTAHHBIX, B TOM YHCJIE€ CPEIHUE 3HAYCHHUS U MEPhl PaCCEUBAHMUS.

HaxoauTh 4acToThl 3HaUEHUN U 4aCTOTHI COOBITHS, B TOM YHCJE MOJIb3YSACh
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHHUIN 1 HAOIIOICHUH.

HaxoauTh BepoOSATHOCTH CIIy4yalHBIX COOBITHH B M3YYEHHBIX ONBITaX, B TOM
YHUCJIC B OMBITaX C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITUSIMH, B CEPHIX
HCTIBITAHUM 10 TIEPBOIO YCIeXa, B CEpUsiX UCHbITaHUN bepHysuu.

NmeTts mpeacrtaBieHne o CilydyadlHOM BEJIIMYMHE U O PaclpeaesICHUH
BEPOSATHOCTEM.

Nmets mnpencraBiaeHue O 3aKOHE OOJBIIMX YHUCEN KakKk O MPOSBICHUU
3aKOHOMEPHOCTH B CJIy4yalHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEIT B
IPUPOJIC U OOIIIECTRE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosaunyecTBo yacos JJICKTPOHHBIE
HanmeHoBaHme pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabnsie | IlpakTtnuyeckue (uacpp )
NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmorexa [JOK
! [pencTaBeHHe HAHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
2 1
Onrcatesnbhas CTaTHeTHia 8 https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
3 Catyualisas H3MCHIMBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bu6mmorexa [JOK
4 Beenerne B reopuio rpagos 4 https://m.edso0.ru/7f415fdc
5 BeposATHOCTB 1 yacToTa CIIy4aliHOTrO 4 1 bub6nmoreka 1IOK
coOBITHUS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O00011eHNEe, CHCTEMATH3AIMA 3HAHHUHA 5 2 httos://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'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 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
HanmMeHoBaHMe pa3aesioB U TeM nudpoBbIie
Ne n/m P Kontpoabubie = IIpakTuueckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
! Hostopenne kypca 7 xnacca 4 https://m.edsoo.ru/7f417fh2
5 OnmcaTenapHas CTaTHCTHKA. PaccenBanme 4 bubmuoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6nmnoreka [JOK
3 Muowkectsa 4 https://m.edsoo.ru/7f417fb2
. bu6nmoreka [JOK
4 BeposiTHOCTB citydaiiHOTO COOBITHS 6 1 httos://m.edsoo.ru/7f417fo2
bubmnoreka IIOK
° Baenenne B reopuio rpagos 4 https://m.edsoo.ru/7f417fbh2
. bubmuoreka [IOK
6 Citysaitrie cobbrmus 8 https://m.edsoo.ru/7f417fbh2
. bu6mmoreka [JOK
7 O00011eHNEe, CHCTEMAaTH3AIUA 3HAHHUHA 4 2 httos://m.edsoo.ru/7FAL 762
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 KJIACC

KosuvecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHHe pa31eJioB H TEM nudpoBbIe
Ne n/m P Kontpoasnusie  IIpakTnyeckue (uacpp )
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
1 Tosropenme kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
2 DJICMEHTEI KOMOMHATOPHKN 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEPOITHOCTE 4 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
4 emprranust bepuy:m 6 1 https://m.edsoo.ru/7f41a302
. bubmmorexa [JOK
S Crrysaiinas semuamnia 6 https://m.edsoo.ru/7f41a302
bubmuoreka [OK
6 O6obmenwe, KoHTpo: 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 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

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHON
ITPOI'PAMMBI

7 KIIACC
Kon N .
IIpoBepsiemble NMpeIMeTHBIE Pe3YIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'O
MpPOBePsAEMOro
o0mero oopa3zoBaHus
pe3yJbTaTa
5) BeposTHOCTB M cTaTUCTHKA
- Uwurate nHGOPMAIIHIO, IPEICTABICHHYIO B TA0JIUIIAX, HA TUarpaMmax, IPeICTaBISITh JaHHbIC B BUJIE TAaOIHII, CTPOUTH
TUarpamMmbl (CTOIOMKOBEIE (CTOIOUYATHIC) M KPYTOBBIC) IO MAaCCHUBAM 3HAUCHHIA
- OnuceiBaTh U WHTEPIPETHPOBATH PEalbHBIC YUCIOBBIC [aHHBIC, MPEACTABICHHbIE B TaONHIAX, Ha JUarpaMmax,
rpadukax
£ 3 Hcnonp3oBaTe Ui ONMHMCaHWS JIaHHBIX CTATHCTUYECKHE XapaKTEPUCTHKH: CpelHee apu(MeTHYecKoe, MeEIuaHa,
HauOOoJbIlIee U HANMEHBIIIEEe 3HAUCHUS, pa3Max
£ 4 WmeTh nipeacTaBieHUe O CIy4YaiiHOW W3MEHYMBOCTH Ha MPUMEpaXx IeH, GU3NICCKUX BEIIMYHH, aHTPOIIOMETPUIECKUX
JAHHBIX, UMETh MPEJICTABIICHUE O CTATUCTHYCCKON YCTOWIMBOCTH
8 KVIACC
Kon N o
IIpoBepsiemble NpeIMeTHBIE Pe3y/JIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpPaMMbl OCHOBHOT'O 00IIIEr0
MPOBEPSIEMOT0
o0pa3oBaHus
pe3yJbTaTa




BCpOHTHOCTB 1 CTaTUCTHKA

W3Bnekats 1 npeobpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUIE TAaOIUL, TuarpaMM, rpaukoB, MPeICTaBIsATh

>1 JIAaHHBIE B BUJIC TaOJIUII, TUarpamMmm, rpaguKkoB
52 OnuchIBaTh JaHHBIE C MOMOIIbIO CTATHCTUYECKHUX IOKa3aTeNeil: CpeaHMX 3HAueHMH M Mep pacceuBaHus (pasmax,
' JUCTIepCHs M CTaHIAPTHOE OTKJIOHEHHE)
53 HaxoauTp 4acTOTHI YUCIIOBBIX 3HAYCHUN M YaCTOTHI COOBITHH, B TOM YHCIIE TIO pe3yJIbTaTaM U3MEPEHUH U HaOIIOACHUI
£ 4 HaxoauTe BEpOSTHOCTH CIy4YalHBIX COOBITHI B OMBITAX, 3HAast BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B
' OTIBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMHU COOBITHUSIMU
9.5 Hcnonb3oBath rpaduyeckre MOJEIU: IEPEBO CIyYaHOT0 HIKCIIEPUMEHTA, JUarpaMMbl Dilsiepa, 4ucioBas npsMast
56 OnepupoBaTh MOHATUAMU: MHOKECTBO, MOJMHOXECTBO; BBINOJHATH OINEPALUMU HaJ MHOXXECTBAMH: OObEIMHEHHE,
' IIEpeCEeUEHUE, JOTIOIIHEHNE; TIEPEYUCIIATD JIEMEHTBI MHOXKECTB, IPUMEHATh CBOMCTBA MHOYKECTB
57 Hcnonb3oBatek rpaduueckoe NpecTaBIeHue MHOXKECTB U CBSI3€H MEXy HUMU JAJIs1 ONMCAHUSI IIPOLIECCOB U SIBJICHUI, B
' TOM YHCJII€ TIPU PEUIeHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U KypCOB
9 KVIACC
Kon N .
IIpoBepsiemble NpeIMeTHBIC Pe3Y/IbTAThI 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbl OCHOBHOT'O 00111€r0
NpoBepPseMOro oBpazoBanus
pe3yJabTara
5 BeposTHOCTB U cTaTUCTHKA
- W3BnekaTh 1 npeoOpa3oBbIBaTh HH(OPMALIMIO, IPEACTABICHHYIO B Pa3JIMYHBIX UCTOYHHMKAX B BUJE TAOJUL, JUarpamm,

rpaduKoB, IPECTaBIATh JaHHBIE B BUJIE€ TaOIUL, [Uarpamm, rpadukoB




Pemate 3amaun OpraHn30BaHHbBIM nepe60p0M BAPHUAHTOB, a4 TAKXE C HCIOJIB30BaHUEM KOM6I/IHaTOpHI>IX IIpaBuI U

5.2
METO0B

5 3 I/ICHOHB3OBaTB OIINCATCIIbHBIC XapaKTepI/ICTI/IKI/I JJI1 MaCCUBOB YHCJIIOBBIX JAHHBIX, B TOM YHCIJIC Cpe,Z[HI/IC 3HAUYCHUS U
- MepBbI paCCEHBAHUS

54 HaxoauTh 4acTOThl 3HAYEHUI M YaCTOTHI COOBITHS, B TOM YHCJIC MOJIB3YSCh PEe3yJIbTaTaMH MPOBEICHHBIX U3MEPEHUH U
' HaOJIrOIeHUI

5 5 HaXOI[I/ITI) BGPOHTHOCTI/I CﬂyqaﬁHBIX CO6I)ITPII>1 B I/I3y‘~ICHHI)IX OIIbITaX, B TOM YHCJIE B OIIbITax C paBHOBOSMO)KHBIMI/I
' 3JIEMEHTApHBIMU COOBITUSIMH, B CEPUSX UCIIBITAHUI /IO IEPBOTO ycIiexa, B CepHsiX HcIblTaHuid beprymu

5.6 NmMeTs npejcTaBlIeHNE O CITYYaiHON BEIIMIMHE U O PACIIPEICICHUN BEPOSITHOCTEH

5 7 I/IMCTI) Hpe}ICTaBHeHI/Ie O 3aKOHEC 6OJ'H)HH/IX YqHuCeJl KakK O HpOS[BJ'IeHI/II/I SaKOHOMepHOCTI/I B CJ'Iy‘-I&fIHOfI N3MCHYUBOCTH U O

pOIH 3aKOHA OOJBIINX YHCEN B IPUPOJE U OOIIECTBE




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3j1IeMEeHT COAEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBneHure JaHHBIX B BUAE TaOJUI], JUarpaMM, rpaukoB. 3aroHeHHE
Ta0JNUIl, YTEeHWEe W TIOCTPOSHHUE AuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbix). UreHue TpapuKOB peaNbHBIX IHpoleccoB. M3BiedueHue
uHpOpMALMK U3 JUarpaMM M TaOJMll, UCIOJb30BAaHUE M HHTEpHpETALU
JAHHBIX
OnucatenbHas CTaTHUCTUKA: CpefHEee apupMeTHdecKoe, MeauaHa, pa3max,
52 HanOoJIbIIIee U HAUMEHBIIEe 3HAYCHHUST HaOOpa YMCIIOBBIX JaHHBIX. [IpruMepbl
CIIy4allHOM U3MEHYNBOCTH
CnyyaliHplli 3KCHEpPUMEHT (OMBIT) U cilydailHoe coObITHe. BeposTHOCTh U
5.3 gacTtoTa. Poib MaloBEpOSTHBIX W MPAKTHYECKH JTOCTOBEPHBIX COOBITHH B
npupojie u B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEH
I'pad, Bepmmna, pebpo. CreneHb BepmmHbl. Yucio pébep u cymMmapHas
£ 4 creneHb BepiuH. [Ipencrasnenue o cBszHoct rpada. Llenu u muxiel. [lytu
. B rpadax. OO0xox rpada (sitnepoB myth). IlpencraBnenue 00
OpHEHTUPOBaHHOM rpade. Pemenue 3agau ¢ nomousio rpados
8 KJIACC
Kon IIpoBepsieMblii dj1IeMEHT COAePsKAHMS
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBnenue faHHBIX B BUJIE TaOIUL], JUarpamm, rpaukoB
- MHoOXecTBO, 3JIEMEHT MHOXKECTBa, MOJMHOXecTBO. Omepammu  Haj
' MHOXECTBaMU: 00beAMHEHHUE, TIepeceueHHE, IOTTOJTHEHUE
£ 3 CaoiicTBa onepanuii HaJl MHOKECTBAMHU: IIEPEMECTUTEIBLHOE, COUETATEIIBHOE,
' pacrpeeuTeNbHOE, BKIIOYEHUS
c 4 Hcnonb3oBanue rpauyeckoro MpeicTaBIeHUs MHOMKECTB Ul ONMCAHUS

PCAJIbHBIX IMTPOUCCCOB U ﬂBJ'IeHHﬁ, IIpH pCUICHUHU 3aaa4.




N3mepenne paccemBaHus NaHHBIX. [{ucnepcus M CTaHAAPTHOE OTKIIOHEHUE

> YHCIJIOBBIX HA00OpPOB. JlnarpamMma paccerBaHus
DOneMeHTapHble COOBITHS Ciy4daiiHOro ombita. Ciy4aifHbIe COOBITHS.
- Bepostnoctu coObiTHL. ONBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
' coOpitusiMu.  CnywaiiHblii  BeIOOp. CBSA3b MEXAYy MaJOBEPOSTHBIMH U
NPaKTUYECKH TOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIIECTBE U HAYKE
HepeBo. CBolicTBa JepeBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSIYCH BEPIIMHBI, CBS3b MEXKITY YHCIIOM BEpITUH U YrcyioM pedep. [IpaBuno
yMHOXKeHus. Pemenue 3a1ay ¢ momouisio rpagos
[IpotuBomnonoxkubie  coObiTusA. [uarpamma Oiutepa. OObeauHEHHWE U
5.8 nepeceueHne coObiTuil. HecoBmecTHble coObiTua. Dopmyrna  CIOXKEHUS
BEPOSITHOCTEN
59 YcnoBHast BepoaTHOCTb. [IpaBmiio ymHOeHUs. He3aBucuMBbIe COOBITHS
IIpencraBnenue »skcnepuMeHTa B BUAE JepeBa. PemieHwe 3amay  Ha
5.10 HaXO0XJIEHNE BEPOSATHOCTEN C IMOMOILBIO AEPEBA CIIy4aliHOIO HKCIIEPUMEHTA,
auarpamm Juepa
9 KVIACC
Kon IIpoBepsieMblii 31eMEHT COAePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBneHue JaHHBIX B BUJE TaOJIUII, JHAarpaMM, rpaduKoB, HHTEPIIPETALHS
5.1 NaHHBIX. YUTeHHE M MOCTpOeHue Taluul, auarpaMm, rpauKoB IO peabHBIM
JTAaHHBIM
5.2 IlepecTanoBkH U (hakTOpHAI
5.3 CoueTaHus U YUCIIO COYETAHUI
54 Tpeyronpuauk Ilackans. Permenue 3a1a4 ¢ uCmoyib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckass BeposTHOCTh. CiyuyallHbI BBIOOp TOYKM U3 (QUIYpPHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 JyTU OKPYKHOCTH
5.6 Hcneiranue. Yenex u Heynada. Cepust MCIIBITAHUN 10 TIEPBOTO ycIexa
57 Cepus ucnelTannii bepuymim. BeposTHOCTH COOBITHII B CepuUM HUCTIBITAaHUN
' bepnynmm
5.8 CrnyualiHas BeJIMUMHA U PACIIPENETICHUE BEPOSTHOCTEN




MaremaTHaeckoe OXWOAaHUE W OUCIICPCHS. HpI/IMepBI MaTEMaTUYCCKOTO

>3 0’KHJIaHHS KaK TEOPETUYECKOI0 CPEHETO 3HAUYEHNUS BETMYHHBI

510 MareMaTuueckoe OKUJAHUE M JAUCIEPCUsS CIIy4alHOM BEJIIMYUHBI «YHUCIIO
' YCIIEXOB B CEpUU UCIBITaHUN bepHyn»

£11 [lonatue o 3akoHe OonpmMX yKced. M3MepeHue BepOSTHOCTEH C MOMOIIBIO

4acToT. Posb 1 3HaueHHe 3aKOHa OOJIBIINX YHCEN B npupoac u 06H_ICCTB6




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
MMPOT'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHuUsl

IIpoBepsiemble TpeGOBaHNUs K IPeAMETHBIM Pe3yJibTATaM OCBOCHHSA
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPpaMMbl OCHOBHOT'0 00111er0
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh HOHATHUSAMU: MHOXECTBO, IIOJIMHOXECTBO, ONEepaluu
HaJl MHOKECTBAaMH; YMEHHE ONEpUPOBATh MOHIATUAMHU: Tpad, CBI3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPH PELICHUH 3a]a4; YMEHUE HCIIOJIb30BAThH
rpaduueckoe MpeACTaBI€HUE MHOXKECTB JJIsi ONMCAHUA  peaJIbHBIX
MIPOILIECCOB U SIBICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX PEIMETOB

YMeHue ONICpHUPOBATH MOHATUAMHU: OIPCACICHUC, aAKCHUOMA, TCEOpCMa,
J0Ka3aTCIbCTBO, YMCEHUC pacCiio3HaBaTb HCTUHHBIC u JIOKHBIC
BBICKA3bIBAHUS, [MPUBOAUTH TPHUMEPBI W  KOHTPIPUMCEPHLI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUSA BBICKA3BIBaHUH

YMeHue onepupoBaTh IMOHATHAMHU: HATypallbHOE YMCIIO, IIPOCTOE U
COCTAaBHOE YUCJIO, ACIUMOCTb HaTypaJbHBIX YUCEI, MPU3HAKU ACIUMOCTH,
LeJI0e YHUCII0, MOJYJIb YKCla, OOBIKHOBEHHAs! IpoOb M JeCATHYHAs JpoOb,
CTAaHJAPTHBIA BHJI YWCJA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apu(MeTHUECKUl KBaJpaTHBI KOpEHb, YMEHHUE BBIMOIHATH JNEUCTBHS C
YHMCJIaMH, CPAaBHUBAThb M YNOPSAOYMBATh YMCIIA, MPEACTABJIATH YHCIA HA
KOOPAMHATHON MNpPSMOM, OKPYIVIATH YHUCIIA; YMEHHUE [eJaTh NPUKUIKY U
OLICHKY p€3YJIbTaTa BEIYUCICHUN

YMeHue onepupoBaTb NOHATUAMM: CTENEHb C LEIbIM IIOKA3aTENIEM,
apudMeTHUeCKuil KBaIpaTHbIM KOPEHb, MHOTOYJIEH, ajreOpanyeckast 1poob,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTEleHH OoJiblle
€IMHUIIBl; YMEHHE BBINOJIHATh pacueThl MO (GopMynaM, MpeoOdpa3oBaHUSL
LEebIX, JPOOHO-pAllMOHANBHBIX BBIPAKEHUI M BBIPAXKEHUH C KOPHSMHU,
pa3ioKEeHUE MHOIOWIEHAa HAa MHOXHTENHU, B TOM YUCJIE C UCHOJIb30BAHUEM
(hopMys pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYMeHue onepupoBaTh MOHITHUAMHU: YHMCIOBOE PABEHCTBO, YpaBHEHHE C
OJIHOI NEepEeMEeHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pelaTh JMHEHHbIE W KBaJpaTHbIE YpaBHEHHUs, ApoOHO-
panuoHaIbHbIE YPABHEHUS C OJHOW NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-
palMoHalbHble HEPaBEHCTBA C OJHOM IEPEMEHHOM, B TOM 4MCIE IpH
pelleHny 3ajad U3 JAPYrux MpeAMETOB M NPAaKTHUUECKHUX 3ajad; yMEHHUE
HCII0JIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPJIMHATHYIO IJIOCKOCTb IS
n300pakeHus pelieHN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MOHATHSIMH: (DYyHKIUS, TpapuK (GYHKIUH, HYIU
(GyHKIUH, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHMUs,




yObIBaHMs, HauOoJbIIee W HaWMEHbIIEe 3HAYCHUS (YHKIMH; yMEHHE
ONCpUpPOBATh MOHATUAMU: npsamMadga HOponopHHUOHAIBHOCTD, JIMHelHAas
byHkms, KBagpatuyHas (yHKUUsA, oOpaTHash MPONOPIMOHATIBHOCTS,
napalouia, runep6osia; yMeHue CTpouTh rpaduku QyHKUIUH, UCIOIB30BaTh
rpaduKu IS OMpENETCHUS CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, IS
pelieHusl 3aja4 M3 JPYyrux Y4YeOHBIX MPEAMETOB U PEATbHON IKU3HU;
YMEHHUE BbIpaxaTb GOpPMyIaMU 3aBUCUIMOCTH MEX/y BETUUMHAMU

VYMeHue onepupoBaTh MOHATHIMMU: MOCIEI0BATEIBHOCTD, apu(MeTHUECKas
U TeOMeTpUyecKas [MpOrpecCUr; YMEHHE MHCIONb30BaTh CBOMCTBA
MOCJIEIOBATEIBHOCTEH, (POPMYIIBI CyMMBI M OOIIET0 4WiICHA NPU PEHICHUU
3a1a4, B TOM 4YHMCJIE 33/a4 U3 JPYrux y4eOHBIX HPEIMETOB U pealbHOU
KHU3HU

YMeHue pemiath 3a/1a4u pa3HbIX TUIOB (B TOM YMCJIE€ HA MPOLEHTHI, TOJIU U
YacTH, JBIKEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJa4d W3 O00JacTh YIpaBlICHHUS JMYHBIMH U CEMEHHBIMHU
¢uHaHCAMU); YMEHHE COCTaBIATH BBIPAXKCHUS, YPAaBHEHMS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIIEJOBATh IIOJyYEHHOE PEUICHUE H
OLIEHUBATh IPABJOIO0I00HOCTb MOJIyYE€HHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATHAMU: (PUrypa, TOUKa, OTPE30K, Mpsimasi, JIyd,
JIOMaHasi, YTroJl, MHOTOYTOJIbHUK, TpPEYTOJIbHUK, pPaBHOOCIPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJILHUKH, TPSIMOYTOJIBHBIH TPEYTOJIbHUK, MEIHAHA,
OuccekTpuca u BBICOTA TPEyroJibHUKA, YEeThIPEXYTOJIbHUK,
napajuiesiorpaMmm, poM0, IPSIMOYTOJIEHUK, KBaJIpaT, TPATCIHS; OKPY>KHOCTD,
KpYT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHUE
peumaTthk 3aga4d, B TOM YUCIIC U3 HOBCCHHGBHOﬁ KHN3HHU, Ha HaAXOXIACHHUC
ICOMETPUYCCKUX BEIMYUH C MPUMECHECHUEM HU3yUYCHHBIX CBOWMCTB (QUryp U
(dakToB

10

YMeHue omepupoBaTh TOHATHSIMH: PABEHCTBO (QUTYp, PABEHCTBO
TPEyroJIbHUKOB; apajuleIbHOCTh U MEPIEHAUKYIAPHOCTh MPSAMBIX, YIOJI
MEXy MPSIMBIMH, NEPIECHANKYJIISP, HAKIOHHAS, IPOEKIHs, mogodue ¢puryp,
NOJOOHBIE TPEYTOJILHUKH, CUMMETPHSI OTHOCHUTEIIHO TOYKH W TPSIMOIi,
YMEHHE pacrlo3HaBaTh pPABEHCTBO, CHMMETPUIO H Toao0ue ¢uryp,
MapaJuIeIbHOCTD U HEPIEHAUKYIISIPHOCTD IIPSIMBIX B OKPYKaIOIIEM MHUPE

11

YMeHue omnepupoBaTh MOHATHUAMHM: JJIMHA, PACCTOSHHUE, Yroi (BeTUYHHA
yIiia, CHHYC U KOCHHYC yIila TPEYroJbHUKA), IJIO0a/Ib;, YMEHHE OIICHUBAThH
pa3Mephl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHHUE TPUMEHSITh
(dbopMyIibl IEpUMETpa U TUIOIIA I MHOTOYTOJIbHUKOB, IJTMHBI OKPY>KHOCTU U
IUIOINAAN Kpyra, oO0beMa NPSMOYTOJBHOTO TapauIeenuIe/ia; yMEHUE
MPUMEHSATh MPU3HAKKA PAaBEHCTBA TPEYTOJIbLHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiapHuKa, Teopemy Iludaropa, TpUroHOMeTpHUUECKHE COOTHOIICHHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSTHUM, TUIOIIAAeiH

12

Ymenue  u3o0OpaxkaTh  IIockue  (GUIypbl © = HUX ~ KOMOWHAIMH,
NPOCTPAHCTBEHHBIE ~ (QUIYphl OT PYKH, C TOMOIIbIO  YEPTEHKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 10 TCKCTOBOMY UJIKM CUMBOJIbHOMY
OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATHUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOPIMHAT;
KOOpJMHATBI TOYKH, BEKTOP, CyMMa BEKTOpOB, IIPOM3BEJICHHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE IPOU3BEJECHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPBI M KOOPJMHATHI /I MPEICTABIICHUS JaHHBIX U PEIICHUS 3a/ay, B
TOM YHCIIE U3 APYTUX YYeOHBIX MPEIMETOB U peaabHON KU3HU

14

YMeHune onepupoBaTh MOHITHSIMU: CTOJIOUKOBBIE U KPYTOBBIC HAarpaMMBlI,
Ta0JINLIBI, cpeiHee apuPMeTHIeCKoe, MeluaHa, HauOoJIbIIee U HaUMEHbIIIee
3HAueHUs,  pa3Max  YUCIOBOTO  Habopa;,  yMEHHE  HW3BIIEKATh,
HMHTEPIPETHPOBATh U MPEOOPa30BBIBATh HH(DOPMAIIHIO, IPEACTABICHHYIO B
TabIMIax ¥ Ha JuarpaMMax, OTPaKalollyl0 CBOWCTBA U XapaKTEPUCTHKHU
pealbHbIX TMPOIIECCOB M SIBJICHUI; yMEHHE pAaclo3HaBaTh H3MEHUYUBBIC
BEJIMUMHBI B OKPYXKAIOIIEeM MUpE

15

YMeHne onepupoBaTh MOHATHUAMU: CIy4YalHBIH ONBIT (CIydyalHBIN
OKCIIEPUMEHT),  DJIEMEHTapHOEe  COObITHE  (DJIEMEHTapHBIA  HCXOMH)
CIIy4aliHOTO OIIbITa, CIIy4aifHOE€ COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE
HaXOJUTh  BEPOSATHOCTH  CIOy4alWHBIX  COOBITH B  ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, YMCHHE PelIaTh 3aJadu
METOJIOM OpPraHU30BAaHHOIO Tiepedopa M C HCIIOJB30BAHMEM TIPaBHIIA
YMHOXKEHUS; YMEHHE OLIGHUBAaTh BEPOSTHOCTU peajbHBIX COOBITHH U
SIBJICHUM, TTIOHUMATh POJIb MPAKTHUYECKH JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHIA B OKpPYXAlOIIEeM MHPE W B KH3HH; 3HAKOMCTBO C TIOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIHX YHCEI U €ro
POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHne BoIOMpaTh MOAXOIAIINNA U3YyUYESHHBIM METOM /I PelIeHUs 3a7adH,
MPUBOJNTH TMPUMEPHl MATEeMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKH3HU, paCHO3HaBaTI) HpOSIBJICHI/IC 3aKOHOB MAaT€MaTHUKU B I/ICKyCCTBC,
OIIKUCBhIBATh OTACJIBHBIC BBIAAKOIIIHUCCS pe3yanaTH, HOJIy‘-IeHHBIe B XoA€
pa3BI/ITI/I$I MAaTEMAaTUKNU KakK HayKI/I, HpI/IBO,[[I/ITb HpI/IMCpLI MATCMATHUUYCCKUX
OTKPBITUH ¥ KX aBTOPOB B OTEYECTBEHHON M BCEMUPHOU HUCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblil 3JIEMEHT COJIEPKAHUS
1 Yucna v BEIYUCICHUS
11 Hatypanbnble u nienblie yncina. [Ipu3Haku 1eIMMOoCTH IeNbIX YHCel
12 OOBIKHOBEHHBIE U JI€CATUYHBIE APOOU, NPOLIEHTHI, OECKOHEUHbIE MEPUOIUUYECKHIE
' Jpoou
13 Pannonaneueie yncna. ApudpMeTuyeckue onepalnu ¢ paloHATbHBIMU YUCIaMHU
14 JeticTBuTenbHbIe ynciaa. ApudMeTHIecKre onepaiuy ¢ IeHCTBUTETHHBIMUA YUCIIaMU
15 [TpuGnmxeHHbBIE BRIYUCICHHS, TIPAaBUIIA OKPYTIICHUS, TPUKH/IKA M OLIEHKA pe3ybTara
' BBIYKCIICHUI
2 AnreOpanyecKue BEIPaKEHUS
2.1 bykBeHHbIe BbIpa)KE€HUS (BBIPAXKEHHUS C IEPEMEHHBIMU )
59 Crenens ¢ nenbiM nokasarenaem. CTeNeHb ¢ palllOHAIbHBIM IT0Ka3areneM. CBoilcTBa
' CTereHu
2.3 MHorousieHsl
2.4 Anrebpanueckas 1podb
25 Apudmernueckuii KOpeHb HaTypaiabHOH cTemneHu. [leiicTBus ¢ apudmMeTHuecKuMu
' KOPHSIMH HaTypajJbHOU CTETICHH
3 YpaBHEHUs U HEPABEHCTBA
3.1 [enble u ApoOHO-paLiOHaNbHBIE ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Hensle u npoOHO-parioHajbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEeHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 UucnoBble NOCIE0BATENbHOCTH
41 ITocnemoBaTeabHOCTH, CIIOCOOBI 3a4aHMS ITOCIIEN0BATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpuueckas nmporpeccu. @opmyiia CI0KHBIX IPOLIEHTOB
5 OyHKIMH
OyuKIws, crnocoOsl 3aganus GyHkmd. ['padpuk ¢pynkmun. O6nacts onpeaeneHus U
MHO>KeCTBO 3HadeHW QyHkimu. Hymu Qynkmmum. [TpoMexyTKu 3HAKOMOCTOSHCTBA.
>1 [IpomexxyTk MOHOTOHHOCTH (yHKUIMH. MakCUMyMbl U MUHUMYMBI (QYHKIUH.
Haubonpiiee 1 HaumeHbllee 3HaYeHNE (PYHKLIUN Ha IPOMEXKYTKE
6 KoopauHatsl Ha IpsAMOM U IMJIOCKOCTH
6.1 KoopaunaThas npsamas
6.2 JlexapTOBbI KOOPAUHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 UX CBOHCTBa
7.2 TpeyronpHuk




7.3 MHOroyronsHIUKU
74 OKpY’KHOCTb U KpyT
7.5 N3mepenune reoMeTpuiecKux BeJTUIHH
7.6 BexTops! Ha miockocTu
8 BeposTHOCTB 1 CTaTUCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHnosxecTBa
8.5 I'padbr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

* Maremartuka. BeposTHOCTh U cTatucTHKa: / - 9-¢ Kiacchl: 0a30BbI YPOBEHD:
y4eOHHK: B 2 yacTsx; 1-oe uznanue Bricorkmii 1.P., Smenko 1.B.; mox
penakuuei Amenko M.B. Akunoneproe o0mectBo «M3narenbcTBo

«IIpocBemeHue»

METOANYECKHUE MATEPHUAJIBI IJI1Sd YYUTEJA

Marematuka. BepodaTHocTb u cTaTucTHKa: 7 - 9-€ Kiacchl: 0a30BbI YPOBEHbB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue, 7-9 xnacc/ Beiconkuii 1.P., Amenko
N.B.; nonx penakmueit Amenko M.B., Akuronepnoe o6mecTBo «31aTenscTBo

«IIpocsemienne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. bu6mmoreka I{OK https://m.edsoo.ru/7f41a302

2. ®enepanbHbIi mopTan. Poccuiickoe o0pazoBanue, - https://www.edu.ru

3. Poccwmiickas anekTpoHHas 1mKoa, - https://resh.edu.ru

4. lucTaHinoHHOE 00pa30BaHKe /IS IIKOJFHUKOB U JIETEH B MHTEPAKTUBHON
dopwme, - https://uchi.ru

5. Eaunas xonnekuust tu@poBbix 00pa3oBaTeIbHbIX PECYPCOB, -

http://schoolcollection.edu.ru


http://www.edu.ru/
http://schoolcollection.edu.ru/

6. O6mako 3HaHMI — 00pa30BaTEIBHBIN CEPBUC IS YUAIIUXCS U
npernoaBarelnei mkour, - https://oblakoz.ru

7. CoBpeMeHHOE 00pa3oBaHue Ha OCHOBE TexHoJoruil Anaexca. SHaekc
Yuebnuk, — https://education.yandex.ru

8. lludposoii oOpazoBaTenbHBIN pecypc mis mkoi. SKmacc, -
https://www.yaklass.ru

9. Menuareka usgarenbctBa «IIpocBerienuey, - https://media.prosv.ru


http://www.yaklass.ru/
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