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HOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM IM(PPOBOM MHpPE BEpPOATHOCThP H  CTATUCTHKA
MpUOOPETAOT BCE OOJIBIIYIO 3HAUMMOCTb, KaK C TOUKU 3PEHUS MPAKTHUECKUX
NPWIOKEHUH, TaK M HUX pOJM B OOpa3oBaHUM, HEOOXOAMMOM KaXIOMY
yenoBeKy. Bospacraer uucio npodeccuil, npu OBIaJACHUH KOTOPBIMU
TpebyeTcst xopomias 0a3oBasi TMOATOTOBKA B O0JAaCTH BEPOATHOCTH U
CTaTUCTUKH, TaKas MOJATOTOBKA Ba)KHA ISl MPOJOJKCHHSI 00pa30BaHUS U IS
yCIemHon npodeccuoHaIbHON Kapbephl.

Kaxxaplii 4enoBeKk TIOCTOSHHO TMPHHUMAET pEHICHWsT Ha OCHOBE
UMEIONUXCS Yy HEro JaHHBIX. A 111 00OCHOBAaHHOTO TPUHSATHS PEIICHUS B
YCTIOBHSIX HEJOCTaTKa WM M30bITKa MH(OpMAIMKU HEOOXOIUMO B TOM YHCIIe
XOpOIIO C(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUYECKOE MBITIIICHUE.

NMeHnHO mosTOMY OCTpO BCTajga HEOOXOAMMOCTh C(HOPMHUPOBATH Yy
oOydJaromuxcsa (QyHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYIO B ceOs B
Ka4eCTBE HEOTHEMJIEMOW COCTABIISIFOIICH YMEHHE BOCIIPHHUMATD U KPUTHIECCKH
aHAJIM3UPOBATh HMHQPOPMAINIO, TPEICTABICHHYI0O B pPa3IMYHBIX (opMmax,
NOHMMATh BEPOATHOCTHBIM XapaKTep MHOTHX pealbHBIX IPOILIECCOB U
3aBUCUMOCTEMH, MPOU3BOAUTH MPOCTEHIIINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MPUHIIMIIAMU cO0Opa, aHaln3a
U TIPE/ICTaBIICHUS TAHHBIX U3 PAa3IMYHBIX cpep KU3HHU OOIIeCTBa U TOCy1apcTBa
npuoOIIaeT 00yJarouxcsi K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH PAa3BUBAET HABBIKM OpraHU3AIMH repedopa U mojacyéTa yucia
BApMAHTOB, B TOM YHWCJIE B MPUKIAJHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMU
Teopu TpadoB co3mMaéT MareMaTHdyecKuil (yHIaMeHT s (HOPMHUPOBAHUS
KOMITETCHIIUH B oOjactd uHOpMATUKH W MUPPOBBIX TexHOoJorwmi. [Ipum
U3YYCHUH CTAaTUCTUKA W  BEPOSTHOCTH OOOramarTcs MpeIcTaBlIeHUs
00y4aroUMxcs 0 COBPEMEHHOM KapTHHE MHUpa U METOAAaX €ro HCCiel0BaHUS,
dbopMupyeTcsi TOHHMMAaHHE POJIU CTATUCTUKH KaK WMCTOYHHMKA COIMAIBHO
3HAUMMON WH(OpPMAIMU W  3aKJIAJABIBAIOTCS OCHOBBI  BEPOSITHOCTHOTO
MBIIILICHUS.

B cooTBeTcTBUM ¢ MaHHBIMU MEISIMH B CTPYKTYpe MPOTPaMMbl y4€OHOTO
Kypca «BeposSTHOCTP W CTaTUCTHKAa» OCHOBHOTO OOIIETo 00pa3oBaHUS
BbIJICTICHBI ClIeyIoIre COJZIEPKATEIbHO-METOAUYECKIE JTVHWH:
«IIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHKa», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKNY, «BBeIeHne B T€OpHIO TpadhoBy.

Conepxxanne nuauu «lIpencraBmeHne MaHHBIX ©  ONMHCATEIbHAS
CTAaTHCTHKA» CIYXXUT OCHOBOW Jisi (OPMUPOBAHWS HABBIKOB pabOTHl C



nH(popManmeit: OT YTeHHUs] U UHTEpIpeTaluu UHPOpMAIUH, IPEACTaBICHHON B
TabnMIax, Ha AuarpaMMax u rpadukax, A0 cOopa, MpeACTaBICHUS U aHAIU3a
JAHHBIX C MHCHOJb30BAaHUEM CTAaTUCTUUECKUX XapaKTePUCTUK CPEAHUX U
pacceuBaHus. Pabotas ¢ maHHBIMH, OOy4aroIIMecs ydarcsl CUUTHIBATh H
UHTEPIPETUPOBATh JaHHbIC, BBIJIBUTATh, APTyMEHTUPOBATh U KPUTHKOBATH
MPOCTEHIINE THUIMOTE3bl, Pa3MBIIUIATh HaJd (aKTOpaMH, BBI3BIBAIOIIUMU
W3MEHYUBOCTh, U OLICHHBATh MX BIIUSHUE HA pacCMaTpUBaeMble BEIWYUHBI U
IPOIIECCHI.

NuTynTtuBHOE  TpeACTaBiIeHUE O CllydyalHOW  HM3MEHYUBOCTH,
UCCIIEJJOBAHNE 3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTHUBUPYIOLIEH
OCHOBOM [IJIi M3y4YEHUs] TEOPUU BEpOSTHOCTEU. bosblioe 3HAUYECHHE HMEIOT
NpaKkTUYeCKue  3aJaHus, B  YAaCTHOCTH  OMNBITBI C  KJIACCUYECKUMU
BEPOSITHOCTHBIMHU MOJICIISIMU.

[TonsiTue BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBIONoa00Hs CIy4aitHOTO
coopiTus. Ilpu wm3yuyeHun ydeOHOro Kypca oOOydYaromuecs: 3HAKOMSTCA C
NPOCTEUIIMMHU  METOJIaMH  BBIUMCIICHUS  BEPOATHOCTEH B  CIy4YalHBIX
OKCIIEPUMEHTAX C  PAaBHOBO3MOXHBIMU  DJIEMEHTapHBIMH  HCXOJaMH,
BEPOSATHOCTHBIMH 3aKOHAMH, TO3BOJIAIOLNIMMHU CTaBUTh M pelIath Ooliee
CIIOXHBIE 3a7aud. B yd4eOHbI Kypc BXOIAT HayalbHbIE MPEACTABICHUS O
CIIyYalHbBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTrO Kypca OCYyIIECTBISETCS 3HAKOMCTBO OOYYaIOUIUXCs C
MHOXECTBAMM M OCHOBHBIMH  OINEpAlMsIMU  HAJ  MHOYKECTBaMHU,
paccMaTpUBarOTCs TMPUMEPHl TNPUMEHEHUs [JI1 pPEHIeHUs 3ajJad, a TaKkxKe
UCIIOJIb30BaHUS B APYTHX MAaTEMATHUYECKUX KypcaxX U yu4eOHBIX IIPEeIMETax.

B 7-9 kmaccax uzydaercst yueOHbIN Kypc «BeposSTHOCTh U CTaTHCTHKA», B
KOTOpbIA BXOAAT paznensl: «lIpencraBieHne MaHHBIX U ONMcCaTeNbHAs
CTaTUCTUKaY», «BeposaTHoCTbY», «DlIeMEHThl KOMOWMHATOpUKW», «BBeneHue B
TEOPUIO TPaPOBY.

Ha wu3yuenne yueOHOro Kypca «BeposSITHOCTh M CTATUCTUKA» OTBOJUTCS
102 yaca: B 7 knacce — 34 yaca (1 gac B Henemnto), B 8 knacce — 34 yaca (1 gac B
Heneno), B 9 kiacce — 34 gaca (1 4ac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne JaHHBIX B BUAE TaOIUL, AuarpamM, TIpadUKoOB.
3anonHeHue TaOJIUL, YTEHWE W TOCTpPOEHUE AuarpaMMm (CTOJIOMKOBBIX
(ctonmbyaTeix) W KpYroBbiX). UTeHue rpadUKOB peaIbHBIX MPOIIECCOB.
W3Bneuenne wuH(OpManuMM U3 JAMarpaMM M TaOJMI, HCMOJIb30BaHUE U
UHTEpIpeTaIs TaHHbBIX.

OnucaTenbHas CTaTUCTHKA: cpeiHee apudMeThuyecKoe, MeuaHa, pa3max,
HauOoJbIIee U HaUMEHbIlIee 3HaUYeHUs HaOOpa YUCIOBBIX JaHHbIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) U CiiydaiiHOe coObiTHe. BeposaTHOCTH U
gacTtota. Pojab MamoBEpOSTHBIX M TPAKTHUECKH JOCTOBEPHBIX COOBITUH B
npupojie u B obuiecTse. MoHeTa U UrpaibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepimuHbl. Yucno pédbep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o caznoctu rpada. Lenu u nuknst. [yt B
rpadax. O6xox rpada (disiepoB myTth). [IpeacraBienrne 060 OpuEHTHPOBAHHOM
rpade. Pemenne 3anayu ¢ momMoIiso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXECTBO. Omnepauuu HaJl
MHOKECTBaMH: 00BbEANHEHHE, ITepecedeHne, nonoinenne. CBONCTBaA onepanui
HaJ| MHO>XECTBAMH: INEPEMECTUTEIBHOE, COUYETATEIbHOE, PACIPENEIUTENBHOE,
BKJIOUeHHus. Vcmonp3oBanue rpaduyecKoro MpeACTaBICHUS MHOXECTB s
OMMCAaHUA peajibHbIX MPOLIECCOB U SIBJICHU, IPU PELICHUH 3aaY.

N3mepenne paccenBanus AaHHBIX. Jlucmepcuss ©W CTaHAAPTHOE
OTKJIOHEHUE YUCIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DneMeHTapHble COOBITUSL cllydailHOro onbita. Ciy4allHble COOBITHS.
BepositHoct  coObiTHil. ONBITBL C  PAaBHOBO3MOKHBIMH ~ 3JIEMEHTAPHBIMU
coObrtusiMu.  Criydaiieplii  BeIOOp. CBsI3b  MEXAY MAaJOBEPOATHBIMU U
MPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMH B TIPHPOJIC, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa A€pEeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKJy YMCJIOM BEpIIMH U 4yuciaoMm pédep. [lpaBumo
yMHOXkeHus. Penenue 3anad ¢ moMmonisio rpados.

[IpotuBononoxkueie coObiTus. Juarpamma Oiinepa. OObeIUHEHHE U
nepeceueHue coOwbiTuii. HecoBmectHbie coObiTus. @Dopmyna croxeHus



BEPOATHOCTEU. Y CIOBHAsE BEpOSATHOCTh. [IpaBuno ymHOxenusa. HesaBucumbie
coObrTus. IlpencraBienue skcnepuMeHTa B BHUJAE JAepeBa. Pemienue 3agau Ha
HaxO0JICHUE BEPOSITHOCTEN C IMOMOIUBI JEPEBA CIYyYaWHOIO JKCIIEPUMEHTA,
auarpaMmm Jitepa.

9 KUIIACC

[IpencraBnenne JaHHBIX B BUAE TaOiWl, JuarpaMM, TIpadukos,
MHTEpNpeTalurs JaHHbIX. UTeHHEe W MOCTPOCHHE TaOJIul, JuarpaMm, rpa@ukoB
[0 pEAJIbHBIM JJaHHBIM.

[lepecranoBku u  (Qakropuan. CoueTraHus U UYUCIO COUYETAHUM.
Tpeyronsnuk ITackans. Pemenne 3a1au ¢ MCNIOJIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpuueckas BeposiTHOCTh. CiydaiiHbIA BHIOOpP TOUKHM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Hcnbitanne. Ycnex u Heyaada. Cepus MCHBITAHWI A0 MEPBOrO yclexa.
Cepust ucnbiTanuii beprymin. BeposTHOCTH COOBITHII B CepUU HCIBITAaHUN
bepnymn.

CiyuaiiHasi BeJIMYMHA U paclpeieiieHne BEpOSTHOCTE. MartemaTruueckoe
OXuJaHue U jgucnepcus. IlpuMepbl MaremMaTHYeCKOro OXHAAHUS Kak
TEOPETUUYECKOI0 CPEIHETO 3HAYEHUsI BEJIMYMHBI. MaTeMaTu4ecKoe 0KUJIaHUE U
IUACTICPCUSL CIIyYalHOM BEJMYMHBI «YHUCJIO YCIEXOB B CEpPUM MCIBITAHUMN
beprynnny.

[TonssiTe o 3akoHe OonbmUX uYucel. M3mepeHue BepoOsSTHOCTEH C
NOMOIIBI0 4YacToT. Ponbk M 3HaueHWe 3akoHa OONBIIMX YHUCEN B TMPHUPOAE U
0O11IeCTBE.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«BeposITHOCTP 1 CTaTUCTHKA» XapaAKTEPU3YIOTCH:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IOPOSIBJIEHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOM
MAaT€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JOCTHKEHUAM POCCHMCKHX
MAaTEMATHUKOB U POCCUICKONM MAaTEMAaTUYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJlaHWHA W pealn3aliu
€ro mnpas, MPEACTABICHHEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoLenyp TpPaXKIaHCKOro oOOIIecTBa
(mampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO ATHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTUE B PEUICHUWU MPAKTHUYECKUX 3a/1ad
MaTE€MaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTHM MAaTEMaTHYECKOTO
0o0pa3oBaHUs HA MPOTSHKEHUH BCEH YKU3HM JUIS YCIICIIHOW MPodheCCHOHAIBHON
TESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHIWBHUIYAIbHOW TPACKTOPUU OOpa3oBaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/1ay, PELICHUM, pacCyXICHUI, YMEHHUIO BUIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NTO3HAHUA:

OpHUEHTALIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIBI
U 0o0IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak cepbl 4eToBeuecKOn
NEATEeNIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUYMMOCTH JIJIsl pa3BUTHS IIUBUIN3AIIUH,
OBJIQJICHUEM S3bIKOM MATEeMaTUKH W MaTeMaTUYECKOM KYyJIbTYpOH Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAQJACHUEM MPOCTEUIIMMU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnyeckoe BocmuTaHUE, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUUYECKUE 3HAHHUS B MHTEPECaxX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH M OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM Uil perieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXalolleil cpelibl, INIAaHUPOBAHUS MOCTYIIKOB
M OLIEHKH UX BO3MOJKHBIX IMOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) ajanTanms K M3MEHAWIIHMCH YCJAOBUAM COHMAJBHOW H
NPUPOAHON Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBUSIX HEONPEIAEIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO HEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIoAeH, npuodperaTtb B COBMECTHOM
JESATENBbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAaHUN, B TOM YHUCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YuCclie PAaHEe HEU3BECTHBIX, OCO3HaBATh Ae(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IIJIaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEOYIOIIMIA KOHTpMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHPOBATh U OLICHUBATH PUCKU U
HoCIeACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JeiicTBUs:

e BBISIBIATH n XapaKTepU30BaTh CYIIECTBEHHBIC MpU3HAKH
MaTeMaTUYEeCKUX OOBEKTOB, MOHSATHUM, OTHOIICHUU MEXIY TMOHATHSIMH,
bopMyITHpPOBATh ONPEACIICHUS TTOHATUH, YCTAaHABINBATD CYIIECTBECHHBIN
MpU3HAK KiIacCU(UKAIIMK, OCHOBAHMS JIsI OOOOIIEHHUS W CpaBHEHHS,
KpPUTEPHUH IMPOBOJIUMOTO aHAIN3A;



BOCHPUHHMMATh, (POPMYIUPOBATh M NPeoOpa3oBbIBATh CYXKICHHS:
YTBEPJUTEIbHbIE W OTPULIATEIbHbIE, €AUHUYHbBIE, YacCTHbIE M oOIIue,
YCIIOBHBIE;

BBISIBISITh ~ MaTr€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpeUnss B (akrax, JaHHBIX, HAONIOACHHUSIX M YTBEPXKICHHUAX,
npenjaratb  KpUTEpUU I BBISIBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJIbI C HMCHOJb30BAHMEM 3aKOHOB JIOTHKHU, JE€TYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHHUH (TpsSMbIE U
OT  MPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE
J0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BICTpAaUBaTh apryMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh croco0 pemieHus ydyeOHOUM 3adaur (CpaBHHBATh HECKOJIBKO
BapUAHTOB peIIeHUs, BbIOMpaTh HauOoyiee MNOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBaTeJLCKUeE e CTBUA:

UCTIOJIH30BaTh BOMPOCH! KaK MCCIIEIOBATEILCKAN HHCTPYMEHT TIO3HAHMS,
dbopMynUpoOBaTh BOIPOCH], (DUKCHUPYIOIIUE MPOTHBOPEUHE, MpodieMy,
CaMOCTOSITETTFHO yCTaHABJIMBATh HCKOMOE M JIaHHOE, (OpPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

IPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTABIICHHOMY IUIAaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  WCCICAOBAaHWE [0  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

caMoCTOATeNbHO  (opMynupoBaTh  O0OOIIEHHUS W BBIBOABI  IIO
pe3ynbTataM MPOBEAEHHOTO HAONIONCHUS, HMCCIICIOBAHUS, OIICHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BHIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TIPOIECCA, & TAKKE BBIABUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH MH(POPMAIHMH, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUSI 3a]1a9H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3MPOBATH W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3TMYHBIX BUIOB U (POPM MpEICTaBICHNUS,



BbIOMpaTh (OpMy NpencTaBlieHUs HH(pOpMaUUMU U WLIIOCTPUPOBATH
pelaemMble 3aJayd CXeMaMH, JuarpaMmami, HWHON TrpauKod M HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(GOPMALMHU O KPUTEPUSM, MPEIT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

BOCIIPUHMMATh W (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMH | LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATH MMOJYUYEHHBIH pe3ysIbTaT;

B X0Ji¢ OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaecMOM
TEMBI, TTPOOJIEMBI, pelIaeMoil 3a/aun, BBICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TIOMCK PCIICHHS, COIMOCTaBIAThH CBOM CYXKICHUS C CYXKICHUSIMH
JAPYTHX YYaCTHUKOB JHajora, OOHApy)XMBaThb pa3jU4He U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opme (GopMyaupoBaTh pa3HOIJIACHS, CBOU
BO3PaKCHMS;

NPEJICTaBIATh  pe3yidbTaThl  PEIICHUS  3aJa4d,  JKCIICPUMCHTA,
UCCJIEIOBAHUsA, TPOEKTa, CaMOCTOATEIHLHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTallMd U  OCOOEHHOCTEM
ayJIMTOPUH;

NOHMMAaTh W  HUCIOJIb30BaTh  MpPEUMYIIECTBA  KOMAaHAHOW |
UHAUBUAYATbHON paboThl MpU PEIICeHUH YYeOHBIX MaTEMaTHYECKUX
3ajay;

OPUHUMATh  1[€b ~ COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBAThH
OpraHM3aIlMi0 COBMECTHOM paboThl, pachpenensTbh BHIBI paboT,
JIOTOBApUBAThLCS, OOCYKJIAaTh MPOIIECC U pe3yabTaT paboThl, 0000IIATH
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMHU
KOMaH/Ibl, OIICHMBATh Ka4eCTBO CBOETO BKJAaJa B OOIMIMI TPOAYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

CamMoopranusanus:

CaMOCTOSITEILHO COCTAaBIISITh IUIaH, aITOPUTM PEIICHUS 3aJa4M (U ero
4acTh), BBIOUPATH CMOCOO pEIIeHHS ¢ YIETOM MMEIOIIUXCS PeCypcoB U



COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTb U KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

e BJANETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJSL TIpoliecca H
pe3yJsibTaTa pelIeHUs MATEMAaTUYECKOW 3a1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATECIHLHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTUKEHUS WIM HEJOCTHKCHUS
1[eJTU, HAXOIUTh OITUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 7 kjacce oOy4aromMICS MOJYYUT CIEAYIONINE
IpEeAMETHBIE PE3YJIHTATHI:

Uurate uHGOpMAIMIO, TPEJACTABICHHYIO B TaOnHIaX, Ha JguUarpamMmax,
NPEJICTABIISATh JaHHbIE B BUIE TaOJHI], CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonb4aThie) U KPYTOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh W HHTEPHPETUPOBATH PEAJIbHBIE YHWCIOBBIE JJAHHBIE,
peACTaBICHHBIE B Ta0IUIIAX, HA JUAarpamMmax, rpadukax.

Hcnonp3oBaTh AJIs1 ONKUCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudmeTnueckoe, MeAnaHa, HaWOOJbIIEe W HAWMMEHbIIEEe 3HAYCHUS,
pa3max.

HNmers mpencraBiieHue O CIy4YalHOM W3MEHYMBOCTH HAa MpPUMEpax IIEH,
(Gu3MUECKUX BEIMYUH, aHTPOMOMETPUUYECKHUX JTAHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOyuyenHus B 8 kiacce oOydyaromuiicss MOJYYUT CIEAYIOLIUE
MIPEAMETHBIE PE3YIIbTATHI:

N3Bnekats u mpeoOpa3oBeIBaTh MHGOPMAIIHMIO, TPEICTABICHHYIO B BHJIC
Tabiui, AuarpamMM, TpaduKOB, MPEACTABIATh JaHHBIE B BHJAE TaOJIHII,
auarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C MOMONIBIO CTATUCTUYECKHUX MOKAa3aTeNe: CpeaHuX
3HQUeHU W Mep pacceuBaHusi (pa3max, JUCIEpCHUs U CTaHAApTHOE
OTKJIOHECHHE).

HaxomuTe 49acTOThl YHCIOBBIX 3HAYEHWW W YaCTOTHl COOBITHIA, B TOM
YuCIie M0 pe3yJbTaTaM U3MEPEHUI U HAOIIOCHU.



HaxoauTe BeposTHOCTH CIydyalHbIX COOBITMA B  ONBITaX, 3Has
BEPOSITHOCTA  3JIEMEHTapHbIX COOBITHI, B TOM 4YHCI€ B ONbITaX C
PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaThk rpadpuyeckue MojAeNu: AEPEeBO CIy4ailHOTO SKCIEPUMEHTA,
qyarpamMMbl DWJiepa, YMCIIOBast IpsiMas.

OnepupoBaTh TMOHSITUAMHU: MHOXECTBO, TMOJAMHOMXECTBO, BBINOJHSATH
olnepaluyd HaJl MHOXECTBaMM: OOBEJUHEHHUE, IEePECeUYCHHEe, JAOIMOJIHEHUE,
NEPEYUCIISIT AIEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe npeacTaBieHue MHOXKECTB U CBSI3EH MEXKIY
HUMH JJI ONHUCAHUS MPOLIECCOB U SBJIEHUM, B TOM YHCJIE MPU PEIICHUH 3a1a4
U3 JIPyrux y4eOHbBIX TPEAMETOB U KYpPCOB.

K konny oOywyenuss B 9 kjacce oOydarOUIMiCs MOJYYUT CHEAYIOIINE
PEAMETHBIE PE3YJIHTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
Pa3IMYHBIX UCTOYHUKAX B BUJE TaOJIMIl, quarpamMm, rpaduKoB, MPEACTABIATH
JaHHBIC B BUJI€ TaOJHII, TUArpaMm, rpauKoB.

Pemate 3amaum opraHu3oBaHHBIM TEepeOOpPOM BapHAHTOB, a TaKKE C
UCIIOJIb30BaHEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh onucatesbHble XapaKTEPUCTUKU I MAaCCUBOB UYHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEAHNE 3HAYECHUSI U MEPBI PACCEUBAHUSI.

HaxomuTe YacTOThl 3HaYe€HUW © YACTOTHI COOBITHS, B TOM YHCIIE
NOJIB3YACH pe3yIbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

HaxoauTh BepOSATHOCTH CIy4alHBIX COOBITMM B M3YYEHHBIX OIIBITAX, B
TOM YHUCJE€ B OIBITAX C PaBHOBO3MO>KHBIMHU JJIEMEHTAPHBIMU COOBITHSIMH, B
CEepHUAX UCTIBITAHUH JI0 MIEPBOTrO yCII€Xa, B CEPUAX UCIIBITAHUN bepHysun.

Nmers mipencrtaBieHre O CIYYallHOM BEJIMYMHE W O PacCHpeleiICHUH
BEPOATHOCTEMN.

Nmers mpencraBieHne O 3aKOHE OOJBIIMX YHUCENT KaK O TPOSBICHUU
3aKOHOMEPHOCTH B CITyYailHOM M3MEHYMBOCTH U O POJIU 3aKOHA OOJIBIITUX YHCET
B IIPUPOJI€ U OOLIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM(POBbIE)
) NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
1 [IpencraBnenue naHHBIX 7 https://m.edsoo.ru/VIEIE6ASQ
2 OnucarenpHasi CTaTUCTHUKA 8 https://m.eds00.ru/S9X705ESM
3 CrnyuaiiHasi ”3MEHUYHUBOCTh 6 https://m.edsoo.ru/B6N6T2G2N
4 Beenenue B Teoputo rpadon 4 https://m.edsoo.ru/€WN9DSV6Z6R
BeposTHOCTB M yacToTa Ccay4aitHOTO
5 4 https://m.edsoo.ru/L1IM6F8H3Q
COOBITUSA
6 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 5 https://m.edsoo.ru/I11 X8P205X
OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME 34




8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
1 [ToBTOpenue kypca 7 kiacca 4 https://m.edsoo.ru/M3X7N7D0C
O .
2 HHCATEIRHAT CTATHETHIA 4 https://m.edsoo.ru/A9T8S2EAD
PaccenBanue maHHBIX
3 MHoxecTBa 4 https://m.edsoo.ru/J3G8Z6M2U
4 BeposTHOCTh CitydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/F1X2Y1Q8Y
5 Brenenue B Teopuro rpadoB 4 https://m.edsoo.ru/A6F5K7G2V
6 CrnydaiiHple COOBITHS 8 https://m.edsoo.ru/H3Z6W6ETF
7 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 4 2 https://m.edsoo.ru/N9I6F1M9J
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

I[TPOTPAMME




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LM(pPOBbIE)

Ne i/
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl

1 [ToBTOpenue kypca 8 kmacca 4 https://m.eds00.ru/X9A3DAT1U
2 DneMeHTbl KOMOMHATOPUKH 4 https://m.edso0.ru/LOWOD6VIY
3 ['eoMeTpuueckast BEpOSITHOCTh 4 https://m.edsoo.ru/AOAOP8J5T
4 Ucneitanusa bepryinu 6 https://m.edsoo.ru/J6R7P1A7B
5 CrnydaifHas BeTUYrHA 6 https://m.edsoo.ru/V4B3M7S20
6 O0600611eH1e, KOHTPOJIb 10 https://m.edsoo.ru/W6F6R9I30

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnyecTBo yacos
Nen/m | Tema ypoka
Bcero
1 [IpencraBnenue qaHHBIX B TaOIMIIAX 1
2 [IpakTUueckre BEIYUCICHUS 110 TAOJIUYHBIM JaHHBIM 1
3 N3Bnedenne n MHTEpIIpeTaIus TAOJIMYHBIX TAHHBIX 1
4 [IpakTnueckas pabora "Tabnuier" 1
5 I'padmyeckoe npepcraBaeHNe TaHHBIX B BUE KPYTOBBIX, CTOJIOUKOBBIX (CTOI0YATHIX) 1
JTUarpaMm
6 Utenue u nocrpoeHue auarpamm. [Ipumepsl gemorpadudeckux auarpamm 1
7 [IpakTuueckas padota "/Inarpammser" 1
8 Uucnossie Habopbl. CpenHee apudmMeTHIecKoe 1
9 Uucnossie Habopbl. CpenHee apudmernyeckoe 1
10 Menuana yrciioBoro Habopa. Y CTOHYHBOCTh MEIUAHBI 1
11 Menuana yrciioBoro Habopa. Y CTOHYMBOCTh MEIUAHBI 1
12 [IpakTuueckas padota "Cpennue 3HaUeHUS" 1
13 HaubonbIiiee 1 HauMeHbllIee 3HaYSHHs YUCIOBOr0 Habopa. Pazmax 1
14 Haubonbiiee n HauMeHbllIee 3HaYSHHs YUCIOBOro Habopa. Pazmax 1
15 HaubonbIiiee 1 HauMeHbllIee 3HaYSHHs YUCIOBOr0 Habopa. Pazmax 1
16 Kontponsnas padorta o temam "[IpencraBienue qanabix. OnucaTenbHas CTaTUCTHKA" 1
17 CrydaiiHas H'3MEHUUBOCTH (TIPUMEpHI) 1
18 YacToTa 3HaUueHUY B MacCUBE JaHHBIX 1




19 I'pynnuposka 1
20 I'ucrorpammel 1
21 I'ucrorpammer 1
22 [Ipaktuyeckas padora "CryyaiftHas N3MEHYHBOCTD" 1
23 I'pad, Bepmmna, pedpo. [IpencraBnenue 3anauu ¢ moMousko rpada 1
24 Crenensp (BaJIeHTHOCTD) BepiIMHbL. Yuncio pédep u cyMMapHas cTeneHb BepiuH. Llens u nuki 1
25 Hens u nuxin. [yts B rpade. [IpencraBnenue o cBsi3HOCTH Tpada 1
26 [IpencraBienue 00 OpUEHTHPOBAHHBIX Ipadax 1
27 CrnyyaitHblii OTIBIT U CITy4aiiHOE COObITHE 1
)3 BepositHOCTh M yacToTa coOBITHA. POJIb MaoOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX 1
COOBITHI B IPUPO/IE U B OOIIIECTBE
29 MoHnerta u urpanbHasi KOCTb B TEOPUH BEPOSATHOCTEN 1
30 [IpakTuueckas padota "YacTtoTa BeInageHus opa" 1
31 KonTtponbHas padota o temam "Cydaiinas u3MeH4YuBOCTh. [ padbl. BeposTHOCTH 1
CITy4aitHOTO cOOBITHSA"
32 [ToBTOpenue, o6o6menue. [Ipeacrapinenre 1aHHBIX 1
33 [ToBTOpeHue, 0606menne. OnucatenbHas CTATUCTHKA 1
34 [ToBTOpeHuEe, 0600mEeHne. BeposSsTHOCTH CITydaiiHOTO COOBITHS 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




8 KUIIACC

KoaunuyecTBo 4acoB

Ne Jara
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3YyYEeHUsS
padoTsbI padoThI

| [IpencraBnenune ganabix. OnucaTenbHas | 04.09.2026
CTaTUCTUKA

) CnyyaitHas usmeHunBocTh. CpenHue | 11.09.2026
YUCJIOBOTO Habopa

3 Cnyuyaitnsie coobrTus. BeposiTHOoCTH 1 1 18.09.2026
YaCTOTHI

4 Knaccnqecxnf: MO/JIEJIA TEOPUH | 75.09.2026
BEPOSITHOCTEI: MOHETA U UrpajibHas KOCTh

5 OTkIIOHEHUS 1 02.10.2026

6 Jucnepcus unciaoBoro Habopa 1 09.10.2026

7 CrangapTHOE OTKJIOHEHHE YHUCIOBOTO | 16.10.2026
Habopa
JlnarpaMmbl paccerBaHUs 1 23.10.2026

9 MHOKeCcTBO, IOAMHOKECTBO 1 06.11.2026

10 Onepanuu HaJ MHOXKECTBaMU: 00BEIMHEHHUE, | 13.11.2026
nepeceyeHue, TOMOJTHEHHUE
CaolicTBa onepaiuii HaJl MHOKECTBAMH:

11 MEePEMECTUTEIILHOE, COYETATEIbHOE, 1 20.11.2026
pacnpenenuTenbHOE, BKIOUEHUS

12 I'paduueckoe mpeacTaBieHE MHOXKECTB 1 27.11.2026




KonTtponsHast paboTa mo Temam

13 "Craructuka. MHOXecTBa" 04.12.2026

14 OnemenTapHbie cOObITHS. CirydaliHbIe 11.12.2006
COOBITHS

s bnaronpustcTByronme aneMeHT?pHme 18.12.2026
coObITHsA. BeposiTHOCTH COOBITHIA

16 bnaronpustcTBytonme BJICMCHTilpHI)IC 75.12.2006
coObITHsA. BeposiTHOCTH COOBITHIA
OMnBITH C paBHOBO3MOYKHBIMHU

17 3JIeMEHTapHBIMU COOBITUAMU. CydaiiHbII 15.01.2027
BBIOOP
OMnBITH C paBHOBO3MOYKHBIMHU

18 ANeMEHTapHBIMH COOBITUSIMHU. CTyqaitHbIN 22.01.2027
BBIOOD
[IpakTrueckast padota "OMBITHI C

19 PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU 29.01.2027
coObITusiMH"

20 Hepeso 05.02.2027
CBoiicTBa JiepeBa: €IMHCTBEHHOCTb IIyTH,

21 CYILLECTBOBAaHUE BUCAYEH BEPIINHBI, CBSI3b 12.02.2027
MEX/]ly YHCIOM BEPLIMH U YUCIOM pEdep

22 [IpaBuiio yMHOXEHUS 19.02.2027

23 [IpaBusio ymMHOXEHUSA 26.02.2027

24 ITpoTuBOIOIOXKHOE COOBITHE 05.03.2027

’5 Huarpamma Jitnepa. O0beIMHEHNE U 12.03.2027

nepeceyeHne coObITUi




HecosmecTHbie coObiTust. @opmyna

26 . 1 19.03.2027
CIIOEHMSI BEPOSITHOCTEHN

7 HecoBmecTHble CO6I)ITI/IiL dopmyna | 26.03.2027
CIIOEHHSI BEPOSITHOCTEMN
[IpaBHiI0 YMHOXEHHUS BEPOSTHOCTEN.

28 VYcnoBHas BeposiTHOCTh. HesaBucumbie 1 09.04.2027
COOBITUSA
[IpaBusI0 YMHOXEHHUS BEPOSTHOCTEN.

29 VYcnoBHas BeposiTHOCTb. HezaBucumeie 1 16.04.2027
COOBITUSA

30 [IpencraBnenue cnydaitHOTO 3KCIIEPUMEHTA 1 73.04.2007
B BHJIE JIepeBa

a1 [IpencraBienue ciay4aifHOrO SKCIIEPUMEHTA | 30.04.2027
B BUJIE JIepeBa

0 [ToBTOpenue, o6o6menue. [Ipeacrapnenne | 07.05.2027
naHHbIX. OnucaTeNnbHas CTaTUCTHKA

33 [ToBTOpenue, o6o6menue. I'pador 1 14.05.2027

34 Kontponsnas pabora no temam "Cry4aiinbie | 21.05.2027
coObIThsA. BepositHocTh. ['padnr"

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




9 KUIIACC

KoaunuyecTBo yacoB

Nen/m | Tema ypoka
Bcero
1 [IpencraBnenue JaHHBIX 1
2 OnucarenpHasi CTaTUCTUKA 1
3 Omneparuu HaJ COOBITHUSMU 1
4 HezaBucumocts coObITHi 1
5 KomMOuHnaTopHO€E IpaBHIIO YMHOKEHUS 1
6 [TepectanoBku. ®axropran. CoyeTaHus U YUCIO COYETAaHUMN 1
7 Tpeyronbauk [lackans 1
g [IpakTuueckas padoTa "BeruncieHue BeposTHOCTEN ¢ UCIIOIh30BaHNEM KOMOMHATOPHBIX 1
(hyHKIMIA STIEKTPOHHBIX Ta0IHIT"
9 I'eomeTrpuueckas BeposiTHOCTh. CiTydaliHBIN BBIOOP TOYKH U3 (DUTYpHI Ha TUIOCKOCTH, U3 1
OTpe3Ka, U3 Jyrd OKPYKHOCTH
10 I'eomerpuueckas BepossTHOCTb. CilyuaiiHbIi BBIOOP TOUKU U3 GUTYpHl Ha IIJIOCKOCTH, U3 1
OTpe3Ka, U3 Iy OKPYKHOCTH
1 I'eomerpuueckas BepossTHOCTb. CilyuaiiHbIi BBIOOP TOUKU U3 GUTYpHl Ha IIJIOCKOCTH, U3 1
OTpe3Ka, U3 Iy OKPYKHOCTH
12 I'eomerpuueckas BepossTHOCTb. CityuaiiHbIi BBIOOP TOUKU U3 (GUTYpHl Ha MJIOCKOCTH, U3 1
OTpe3Ka, U3 Iy OKPYKHOCTH
13 Ucnbitanue. Ycnex u Heyaaua. Cepust HCIBITAHUN JI0 TIEPBOTO ycrexa 1
14 Hcneitanne. Yenex u Heynada. Cepust HCIIBITAHUM 10 TIEPBOTO yCIEXa 1
15 Hcneitanne. Yenex u Heynada. Cepust HCIIBITAHUH 10 TIEPBOTO yCIEXa 1
16 Ucnsitanus bepaymmu. BepositHocTH coObITHH B cepun ucnbITaHuit beprysu 1




17

Wcneiranusa beprynu. BepositTHocTH coObITHI B cepuM HcnibITaHui bepryin

1
18 [Ipaktuyeckas padora "Ucnsitanus beprymmn" 1
19 CrnydaiiHasi BeJIMUMHA U pACIIpeIeNIEHUE BEPOSTHOCTEHN 1
20 MaremaTtuueckoe OXUIAAHUE U AUCIIEPCHSI CITydaliHOM BETMYHHBI 1
21 [TpuMepsl MaTEMaTHYECKOTO OKUIAHUS KaK TEOPETUUYECKOTO CPEIHETO 3HAUCHUSI BEITMUUHBI 1
22 [Tonsatue o 3akoHE OOJBIINX YHCEIT 1
23 N3mepenue BeposITHOCTEN ¢ TTIOMOIIBIO YacTOT 1
24 [IpumeHeHnue 3aKoHa OOJIBIINX YKCE 1
25 O06o0menue, cuctemarusanys 3Hanui. [IpescTaBieHne 1aHHBIX 1
26 O06o0mmenue, cucremMaTu3anus 3HaHui. OmnycaTeabHas CTaTUCTHKA 1
27 O6o0menue, cuctemarusanys 3Hanuil. [IpeacraBnenue ganapix. OnucaTenbHas CTAaTUCTHKA 1
28 O06o0menue, cucteMaTr3anys 3HaHu. BeposSTHOCTh CITydaitHOTO COOBITHS 1
29 O06o0menue, cucteMaTr3alys 3HaHU. BeposSTHOCTh CITydaitHOTO COOBITHS. DJIEMEHTHI |

KOMOMHATOPUKHU
30 O60061eHue, cucTeMaTu3alys 3HaHUH. DJIeMeHTbl KOMOMHATOPUKU 1
31 OO6o01menue, cucTeMaTr3anys 3HaHU. DJIeMeHTbl KoMOuHaTOpuKu. CaydaiiHble BETUYHHBI U 1
pacnpeseneHus
32 O6o006menue, cuctemarusanys 3HaHui. CirydaiiHbIe BEJIMYUHBI M pacIipeIeiIeHUs 1
33 Htoropas koHTpoOJIbHAs paboTa 1
34 O0o0011enne, cucTeMaTH3anusa 3SHaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJabTAaThl 0CBOEHHUS] OCHOBHOM
NpoBePSIeMOro o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111€Tr0
pe3yJibTara o0pa3zoBaHus
5 BeposTHOCTb U cTaTUCTHKA
Uutate wuH)OpMaIMio, TMpeACcTaBICHHYI0 B TalOiauIax, Ha
s 1 quarpaMmax, TMpeACTaBiIsATh JaHHbIE B BHUIE TaOMUIl, CTPOUTH
' quarpaMmbl - (CTOJIOMKOBBIE — (CTOJIOWATBIE) W KPYrOBBIE) TIO
MAacCUBaM 3HAYECHU U
- OnuceiBaTh M HMHTEPIPETHUPOBATH PEATbHBIE YHCIOBBIC ITaHHBIC,
' MpeCTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Wcnonb3oBath i1 ONMMCaHUs  JaHHBIX  CTAaTUCTUYECKHE
5.3 XapaKTEPUCTHKU: cpenHee apupMeTHIECKOE, MeauaHa,
HauOoJbIlIee U HAaNMEHbIIee 3HAYCHUSI, pa3Max
HNmets npeacTaBieHue O CIy4ailHOM M3MEHYMBOCTH Ha MpUMEpPax
54 1eH, (U3NYECKUX BEJIUYUH, aHTPOTIOMETPUUYECKUX NAaHHBIX, UMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYHNBOCTH
8 KJIACC
Kon IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NMPOBEPAEMOro 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111eT0
pe3yJabTara o0pa3oBaHus
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekatrp u mpeoOpa3oBhIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B
5.1 BUJIE TaONUII, AUArpaMM, TPaPHUKOB, MPEACTABIATh JTaHHBIC B BUJC
TabauLl, JUarpamm, rpadukoB
- OnuceiBaTh JaHHbIE C MOMOUIBIO CTATUCTHUYECKHX IOKa3aTesei:

CpeaHux 3HAYCHUNU H MCp pacCCHuBaHUA (pa3MaX, AUCTICpCUusda "




CTaH/IapTHOE OTKJIIOHEHUE)

HaxomguThs 49acTOTHI YMCIIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B

>3 TOM YHCJIC TI0 pe3yJibTaTaM U3MEPEHHUH 1 HAOIIOICHHIHA
Haxonutb BepOSITHOCTH CilydallHbIX COOBITUH B OMNbITaX, 3Has
54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHUH, B TOM YHUCIIE B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
5 Ucnonb3oBarh rpaduueckre MOJAEIM: JEPEBO  CIy4yailHOTro
' SKCIEPUMEHTA, AuarpamMmbl Diljiepa, YuciaoBas mpsmas
OnepupoBatb MOHATUSIMU: MHO>K€ECTBO, MOJIMHOKECTBO;
s6 BBINIOJIHATh ~ ONEpaly  HaJ  MHOXECTBaMHU:  OOBbEINHEHUE,
' repeceyeHue, JOIOJIHEHUE; IEePEUUCIIATh SJIEMEHThl MHOXECTB,
MPUMEHSTH CBOMCTBA MHOXECTB
Hcnonb3oBath rpaguueckoe MpencTaBieHHE MHOXKECTB U CBS3€il
5.7 MEeXAy HUMH JJIs ONHCAaHUs MPOILIECCOB U SBJICHUM, B TOM UHUCIIE
MIpH pEeIIeHNH 3a]a4 U3 IPYTUX y4eOHbIX MPEIMETOB U KypCOB
9 KIIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI 0CBOECHHSI OCHOBHOI
MPOBEPAEMOro 0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 0011Iero
pe3yJbTara o0pa3oBaHus
5 BeposATHOCTB U cTaTUCTHKA
N3Bnekarb u nmpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B
5.1 pa3MYHBIX HCTOYHHMKAX B BHAE TaONHI], AUAarpaMm, IpaduKoB,
IPECTaBIISITh JaHHBIE B BUJE TaOIUII, AUarpamMm, rpadukoB
- Pemats 3amaun opraHM30BaHHBIM MEpeOOPOM BapUAHTOB, a TAKKE
' C UCMOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB
Hcnonp3oBarh onucaTeNbHblE XapaKTEPUCTUKH JUIsI MacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHUE 3HAYEHUS U MEpbI
paccenBaHus
54 HaxonuTh 4acToThl 3HAYeHH U YaCTOTHI COOBITHS, B TOM YHCIIE

TOJIB3YACh pe3yjibTaTaMu HpOBCI[éHHBIX H3MepeHHI>i n




HaOJIFOICHU N

Haxomuts BepoATHOCTH cCiydaliHBIX COOBITUH B M3YYEHHBIX

OIlbITaX, B TOM 4YHUCJIC B OIbITaX C€ PAaBHOBO3MOKXHBIMU

> JJIEMEHTAPHBIMU COOBITUAMH, B CEPUSAX HCHBITAHUW JIO TIEPBOTO
ycIexa, B CEpUsX UCIbITaHUN bepHyum
s6 Hmets npencTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PaCIpEeIICHUN
. BEPOSITHOCTEN
Nmerys mpencraBieHre O 3akoHE OOJBIIMX YHCENT Kak o
5.7 MPOSBJICHUN 3aKOHOMEPHOCTH B CIY4allHOM M3MEHYUMBOCTH U O

POJIK 3aKOHA OOJIBILINX YUCEI B IPUPOJIE U OOIIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
5 BeposTHoCTh U cTaTHCTHKA
[IpencraBnenre JaHHBIX B BUAE TaOMUL, Juarpamm, TIpadukoB.
3anonHeHue TaOaUI], YTEHHE W IMOCTPOEHUE JuarpamMM (CTOJIOMKOBBIX
5.1 (cronbuaTbix) W KpyroBbix). UTeHue rpadukoB peajbHBIX IMPOIECCOB.
W3Bneuenne umHpopManuu M3 auarpamMM M TaOIMI, UCIHOJIb30BAaHUE U
MHTEpIpeTaIus JaHHbIX
OnucarenpHasi CTaTUCTUKA: cpeiHee apudMeTndyeckoe, Merana, pa3max,
5.2 HauOoJbplllee W HauMEHbIlee 3HAYeHUs Habopa YHCIOBBIX JIAHHBIX.
[Ipumeps! ciydaliHON W3MEHYMBOCTH
CrnydaifHbIN SKCIIEPUMEHT (OTIBIT) M clTydaiiHOe coObITHE. BeposITHOCTh 1
s3 yacTtoTa. Pojib MaloBEpOSTHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITUI B
' npupoae u B oOmectBe. MoHeTra U urpajgbHass KOCTh B TEOPHUH
BEPOSITHOCTEN
I'pad, Bepumna, pedpo. Crenenp BepmnHbl. Yuciao pédep U cymMMapHas
s4 crenenb BepuiuH. IlpencraBnenue o cBs3HocTu rpada. Llenu u HUKIBL
' I[Iytm B rpadax. OOxonm rpada (ditepoB nyth). IlpeacraBnenune 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomomnibio rpagon
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTB M cTaTuCcTHKA
5.1 [IpencraBienre qaHHBIX B BUE TAONUII, AUarpaMm, rpadukoB
55 MHOX€eCTBO, 2JEMEHT MHOXKECTBA, IOAMHOXKECTBO. Omnepauuu Haj
' MHOXECTBaMU: 00bEJMHEHUE, NIepeceueHue, JONOTHEHNE
53 CpoiicTBa  omepauuil  HajJ  MHOXECTBAMHU:  IEPEMECTUTENBHOE,
' COUETATENIBHOE, PacIpEAeIUTENIBHOE, BKIIOUEHUS




Hcnonb3oBanne rpauueckoro MpeacTaBICHIUS MHOXKECTB IS ONTUCAHUS

> peaJIbHBIX ITPOLIECCOB U ABJICHUH, IIPU PELIEHUN 3a]au.
55 N3smepenne paccemBanus  JaHHbBIX. Jlucmepcus © - CcTaHAApTHOE
' OTKJIOHEHHUE YUCIIOBBIX HAOOpOB. JluarpaMma paccenBaHus
DOneMeHTapHbIe COOBITHS Clay4aiHOro ombiTa. CirydaliHble COOBITHSL.
s6 BepostHocTi coObiTuil. OTBITEI ¢ PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH
. coObrTusiMu. CiyyailiHplii BbIOOp. CBSI3b MEXIy MAaJlOBEPOATHBIMU U
MPaKTUYECKHU TOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIIECTBE U HAYKe
JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTbh IIYyTH, CYLIECTBOBAaHUE
5.7 BHUCSUEH BEPIIMHBI, CBS3b MEXKJAYy YHMCIOM BEpPUIMH U 4YucIOM pEOep.
[IpaBuno ymHoxenus. Pemenue 3aau ¢ momonibio rpagos
[IpotuBononoxueie coObiTus. Juarpamma Oiinepa. OObeauHeHHE U
5.8 nepeceueHre coObITHil. HecoBmecTHble coObiTua. Dopmyna CliokKeHHs
BEPOSITHOCTEN
5.9 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHOKeHus. HesaBucrumbie coObITHS
[IpencraBinenue HKkcnepruMEHTa B BHUIE JAepeBa. PemieHue 3agad  Ha
5.10 HAXOXJEHUE  BEPOSITHOCTEM €  TMOMOIIBIO  JIepeBa  CIIy4alHOro
SKCIEPUMEHTA, AUarpamm Jdiliepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
5 BeposTHOCTB M cTaTUCTHKA
[IpencraBienrie JaHHBIX B BHUJE TaOmul, JuarpamM, TpaduUKoOB,
5.1 UHTEpIpeTanus JaHHbIX. UTeHHe U TMOCTpOeHHE TaONull, Iuarpamm,
rpaduKoB MO pearbHbIM JAHHBIM
5.2 [TepecTtanoBKH U aKkTOpHAI
5.3 CoueraHus U YUCIIO COUYETAaHUN
54 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCTIOIb30BaHMEM KOMOUHATOPUKH
5 s I'eomerpuueckas BeposiTHOCTh. Ciy4aiiHbIl BbIOOp TOUKM W3 (GUIypbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Hcneitanue. Yenex u Heynava. Cepust HCIIBITAaHUH /10 TIEPBOTO yCIeXa




Cepus ucnbitanuii bepuymmu. BeposrtHoctu coObITHI B cepur MCIIBITAHHUNA

5.7
bepnymim

5.8 CnyyaiiHas BeIMUYMHA U pacpe/ielieHue BEpOATHOCTEN

- Maremaruueckoe oxkujgaHue U gucnepcus. [Ipumepbl MaTeMaTHueCKOToO
' 0’KHUJaHMS KaK TEOPETUUECKOI0 CPETHETO 3HAUCHUS BETUMUMHBI

510 MareMarnueckoe OXUIAaHUE U JUCIEPCHs CIIy4aWHOW BEJIMYMHBI «YHUCIIO
. YCIIEXOB B CEPUM UCNBITAHUN bepHyIm»

511 [Tonsatue o 3akoHe OoJsbIKX uncen. M3MepeHne BeposSTHOCTEH C MOMOIIIBIO

4yacToT. Posb 1 3HaueHue 3akoHa OOJIBLINX YKCE B IPUPO/JIE U 00IECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh IOHATHUSAMHU: MHOXECTBO, IIOJMHOXECTBO,
orepanuy HaJl MHOXKECTBAMM; YMEHHE ONEPUpPOBaTh MOHATUIMU: rpad,
CBSA3HBIM Trpad, IepeBo, LUK, MPUMEHATb UX IpU pPEUICHUH 3a]ady;
YMEHHUE HCIOJIb30BaTh IpaUuecKoe MPEJCTaBICHUE MHOMKECTB IS
ONIMCAHUSl PEAJBHBIX IPOLECCOB M SIBICHUM, NPU PEIICHUH 33734 W3
JIPYrux y4eOHbIX IPEeIMETOB

YMeHne onepupoBaTh IMOHATUAMM: ONPEJEICHUE, aKCHOMAa, TEOpPEMA,
JI0OKa3aTelIbCTBO; yYMEHHME pPACIO3HAaBATh HWCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, IPUBOJUTH NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBaHUI

YMeHune omnepupoBaTh TMOHATHAMH: HATypadbHOE YHCJIO, TPOCTOE U
COCTaBHOE YHCIIO, JICTUMOCTh HATypadbHBIX YHCEJ, MPU3HAKU
JETMMOCTH, II€JI0€ YHCI0, MOJYJb YKCIa, OOBIKHOBEHHAas apoOb M
JeCITUYHAsT ApOoOb, CTaHIAPTHBIA BUJl YWCIA, PAIMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE YHUCJO, apudMETHYECKU KBaJpaTHBIM KOPEHBD;
YMEHUE BBITIOIHATE JCHCTBUS C YUCIaMU, CPAaBHUBATh U YIIOPSAI0YHBATH
YHuCiIa, TPEACTABIATh YUCIAa Ha KOOPAWMHATHOW TPSIMOM, OKPYTJIATH
YHuCla; YMEHHUE JeNIaTh MPUKUAKY U OLICHKY pe3y/IbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHUSIMU: CTENEHb C IEJbIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIA KOpPEHb, MHOTOWIEH, aireOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajlbHOW CTErneHu
OOJbIlIe EOUHHIIBI, YMEHHE BBINOJIHATH PACYETHl MO  opmysam,
npeoOpa3oBaHus  LENbIX, JAPOOHO-PAIlMOHANBHBIX  BBIPAXKEHUH U
BBIPXKEHUI C KOPHSAMU, pPa3NIO’KeHNE MHOTOUIeHA HA MHOXKUTENH, B TOM
YHClie C HCIOJb30BaHHeM (GOpMya pa3HOCTH KBAApaTOB M KBajpara
CYMMBI U pa3HOCTH

YMmenue ONCpUPOBATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YHUCIOBOC HEPaBCHCTBO, HCPAaBCHCTBO C
HepeMeHHOﬁ; YMCHHE pCIIATH JIMHEHHBIE H KBaIpaTHBIC YpaBHCHU!,
,Z[pO6HO—paLII/IOHaJ'ILHLIe YpaBHCHHUA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI
ABYX JIMHEWHBIX ypaBHeHHfI, JINHEHBIE HCPAaBCHCTBA U HUX CHCTCMBI,
KBaJApPATHLIC n ,Z[pO6HO—paI_II/IOHaJ'IBHBIe HCPaBCHCTBA C OJIHOM
HepeMeHHOﬁ, B TOM YHCJIC IpU PCIICHUUN 3alad U3 APYIruxX nMpeaAMETOB U




IIPAaKTUYECKMX 3aJ1a4; YMEHHUE HMCIOJIb30BaTh KOOPAUHATHYIO NPAMYIO U
KOOpDAMHATHYIO IUIOCKOCTh JUIS H300pakKeHUsSl pELICHUN ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMH: (GYHKIUS, rpaduk QyHKIUH, HYIH
(YHKIMH, TTPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKH BO3pPACTAHHSI,
yObIBaHUs, HauOoJbIllce W HAaUMEHbIIee 3HAUYCHUS (DYHKINU; yMEHHE
OIICpUPOBATH IOHATUAMMU: IpAMasd HTPONOPHHUOHAIBHOCTD, JIMHEHHAs
¢GbyHkuus, KBagpaTHdHas (YHKOHS, OOpaTHAs MPOMOPIHOHAIBHOCTS,
napabosia, rumepOoyia; yMeHUE CTPOUTh Tpaduku  (QYHKIHH,
WCIIOJIb30BaTh TpapuKu JUIsl OMNpeAeseHUs] CBONCTB IPOLIECCOB U
3aBUCHUMOCTEH, Ul pelleHus 3a7ad U3 JPYrux y4eOHBIX NMPEAMETOB U
peaIbHOM KM3HHU; YMEHHE BbIpa)kaTh (HOpPMyJaMu 3aBUCUMOCTH MEXIY
BEIIMYMHaMU

Ymenue OTIEpUPOBATH MOHATHSIMU MOCJIEA0BATEIHLHOCTD,
apudMeTHIecKas U reoMeTprIecKasi IPOrpeCcCHi; YMEHUE UCTIOTb30BaTh
CBOMCTBa MOCJEI0BAaTENbHOCTEH, (OpPMYIbl CyMMbI U OOIIEro 4jieHa
MIPU PEIICHUH 3aJa4, B TOM YKCJIE 3a/1a4 U3 IPYrUX YIeOHBIX TIPEIMETOB
U peabHOU KU3HU

YMeHue pemarb 3a7ayd pa3HbIX THUIOB (B TOM 4YHCJIE Ha MPOLICHTHI,
JIOJIM U 4acTH, JBUWKEHHE, paboTy, IIEeHY TOBAPOB U CTOMMOCTh MOKYIIOK
W yCIOyr, HaJOTH, 3aJayd U3 OOJacTH YIpPaBJICHUS JUYHBIMU U
ceMeiHbIMU (PMHAHCAMU); YMEHHE COCTABIISITh BHIPAXKEHUS, YPABHEHMUS,
HEpaBEHCTBA U CHUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BAThH MOTYYEHHOE
pellIeHre U OLIEHUBATh MPaBIONOJ00HOCTD MOJYYEHHBIX PE3YyIbTaTOB

YMeHue onepupoBarh MOHATUSMH: (Urypa, TOUYKA, OTPE30K, MpsiMasd,
JTyd, JIOMaHasi, yrojl, MHOTOYT OJIbHUK, TPEYTOJIbHHK, PABHOOEIPEHHBIN 1
PaBHOCTOPOHHHMH  TPEYroJbHUKH, TPSAMOYTOJNBHBIA  TPEYTOJIbHUK,
MeIraHa, OMCCEKTpHCa M BBICOTa TPEYTOJIbHHKA, YETHIPEXYrOIbHUK,
napajuienorpaMM, pomMO, TOPSAMOYTOJNBHUK, KBajApaT, Tparerus;
OKpY)XHOCTb, KpYT, KacarelibHas; 3HAaKOMCTBO C HPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue pemarb 33Jauyd, B TOM YHCIIE M3 IOBCEAHEBHON
KM3HHM, Ha HAXOKICHHE TI'€OMETPUYECKUX BEIHMYMH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB GUryp u GakToB

10

YMeHue OIICPHUPOBATL IMOHATHUAMH. PABCHCTBO (I)I/Il"yp, PaBCHCTBO
TPEYIrOJIbHUKOB; MapaJlICJIbBHOCTh U HNCPIHCHIAUKYIIIPHOCTD IIPSAMBIX,
yroia MeExay MpsaMbIMH, TMCPHCHAUKYIIAP, HAKIOHHAA, MPOCKIU,
HO,Z[O6I/IG (I)I/Il“yp, HOI[O6HBI€ TPEYTrOJIbHUKH, CUMMCTPHUA OTHOCHUTCIBHO
TOYKHU H HpHMOﬁ; YMCHHE PpacCliO3HaBaAThb PABCHCTBO, CUMMCTPUIO U
HO,Z[O6I/IG (I)I/Il“yp, napajuieJIbHOCTh U TCPHCHAUKYJIAPHOCTL IIPAMBIX B
OKpYyKaromeM MUpe

11

YmMmenue ONCpUPOBATH NOHATUAMU: NJIMHA, PACCTOSIHUC, YT'OJI (BCJ]I/I‘-II/IHa




yIila, CHHYC M KOCHUHYC YIjJa TpPEYroJIbHUKa), IUIOLAJAb; YMEHHE
OLICHUBATh pPa3Mepbl NPEIMETOB M OOBEKTOB B OKPYKAIOLIEM MHPE;
yMEHUE  TNPUMEHATH  (QopMynasl  THepuMmMeTpa W IUIOUIaId
MHOTOYT'OJIbHUKOB, JJIUHBI OKPY)KHOCTH H IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO ~IapajuleNIeNUIe1a; YMEHHUE MPUMEHSATh IPU3HAKU
paBEHCTBAa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHKA,
teopemy lludaropa, TpPUTOHOMETPUYECKHE  COOTHOIICHUS IS
BBIYMCIICHUS JIUIMH, PACCTOSHUAMN, IIJIOIANEH

12

YMmenue wu3o0OpakaTh IUIOCKME (QUIyppl ©W  HMX KOMOWHalLUW,
MIPOCTPAHCTBEHHbIE (UTYpHl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OTHCAHUIO

13

YMeHue onepupoBaTh NOHATHSIMU: IPSIMOYTOJIbHAs CHCTEMA KOOPAVHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEJICHUE BEKTOpa
Ha 4YHCJIO, CKAISIPHOE IPOM3BEICHUE BEKTOPOB; YMEHHE MCIIOJIB30BaTh
BEKTOPBI M KOOPJIAMHATHI JUIS MPEICTABICHUS JAHHBIX U PEIICHMS 3a/1ad,
B TOM UYHUCJI€ U3 IPYTUX YYEOHBIX IPEIMETOB U peallbHOM KU3HU

14

VYMmenne OIICpHUPOBATH IIOHSTUAMM. CTOJIOMKOBBIE u KPYrOBEBIC
TUarpaMMbl,  TaONMIBL,  cpeaHee  apudMETHYeCKoe,  MeIuaHa,
HauOoJiblllce W HAaWMEHBINEEe 3HAYCHMs, pa3Max YHCIOBOTO Habopa;
YMEHUE  W3BIEKaTh, HHTEPIPETUPOBATH M  NPEOOpPa3OBBIBATH
WHPOpPMAIIMIO, TPEACTABICHHYIO B TaOMWIlaX HW Ha JHarpammax,
OTPXKAIONIYI0 CBOWCTBA W XapaKTEPUCTUKH pPEaJbHBIX IPOIIECCOB U
SBIICHHWII; YMCHHE  pacCllO3HaBaTh W3MCHYMBHIC  BEIMYMHBI B
OKpYIKaroIeM MUpe

15

YMeHue ornepupoBaTh MOHATHSAMU: CIydalHBIA OMBIT (CIy4alHBIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (PJIIEMEHTApHBIA  HCXO.)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJUTh BEPOSITHOCTH CIy4YalHBIX COOBITHMII B OMNbBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTapHBIMH COOBITHSIMH, yMEHHE pellaTh
3a/ladyd METOJOM OPraHM30BAaHHOTO Tiepedopa M C UCHOJIB30BAHUEM
IpaBWJia YMHOXEHHS; YMEHHE OIICHUBATh BEPOSTHOCTH pEaJbHBIX
COOBITHII M $SIBICHUM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI B OKpY)KaloIleM MHUPE M B JKU3HH;
3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIHUX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHHSIX

16

YMmenue BLI6I/IpaTB 0 (0310: (031 01107051 HSYIICHHLIP'I MCTOA JIs1 PCHICHUA
3alauu, MNpUBOAWUTH MPUMCPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI71 B
IIpupoac U KU3HU, pacCllO3HABATH IMPOSABJICHUC 3aKOHOB MATECMATUKH B
HUCKYCCTBC, OIIMChIBATDH OTACIbHBIC BbIJAOITHUECA PE3YJIbTAThI,
NOJYYCHHBIC B XOJC pPa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOIAUTH




IIpUMEPBl MATEMATUYECKUX OTKPBITHM U UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COePKAHUSA

1 Yucna v BIYMCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE

12 OOBIKHOBEHHBIC U JCCATHYHBIC IPOOH, MPOICHTHI, OECKOHEYHBIE IEPUOTTICCKUE
' apoou

1.3 PanmonanbHblie yncna. ApudmMernyeckue onepamnuy ¢ palioHaIbHbIMU YHCIaMHU

14 JlelictButenbHple 4YHclia. ApudMeTHYECKHE OIepanud ¢ JIeHCTBUTEITbHBIMU
' YHCIIAMA

Ls [IpuOnmxE€HHbIE BBIYMCICHUS, MpaBUia OKPYIJEHHUsS, NPUKHAKA M OIEHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnrebpandecKkue BbIpaKeHHs

2.1 BbykBeHHbIe BbIpakeHUsI (BBIPAXKEHUS C IIEPEMEHHBIMU )

59 Crenenp c menbiM mnokaszaTteneM. CrTeneHb C palMOHAJIbHBIM IIOKa3aTeJIeM.
' CBoiiCTBa CTEIICHH

2.3 MHorousneHs!

2.4 Anrebpaundeckas 1po0b

)5 ApubdmMeTnueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
' apu(MeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHUs U1 HEPABEHCTBA

31 Hensle u apoOHO-panoHanbHble ypaBHeHHS. CHCTEMBI U COBOKYMHOCTHU
' ypaBHEHHIA

19 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Perttenne TEKCTOBBIX 3ama4
4 UucnoBsie MOCIEA0BATEIHLHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

40 Apudmernueckas u TreoMeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
' MPOLIEHTOB
5 OyHKIMH

OyHKIMA, criocoObl 3aanus GyHKuu. ['paduk pynkuun. O6aacte onpeneneHus
U MHOXecTBO 3HaueHud  ¢yHkumu. Hymu  dysxmum.  IIpomexyrku
5.1 3HAaKONOCTOSIHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBl U

MUHUMYMBl QyHKIMHU. HawmbGonbliee M HauMeHblllee 3HaueHUE (YHKLIUU Ha
IIPOMEXKYTKE




Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTthnas npsmas

6.2 JlexapToBbI KOOPAWHATHI HA IJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBA

7.2 TpeyronpHuk

7.3 MHOToyrojibHUKH

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenne reoMeTpu4eCcKuX BEIMYHH

7.6 BexTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHasi CTaTUCTHUKA

8.2 BepostHocTh

8.3 Kom6unaropuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. BepoaTHOCTb U cTaTHCTHKA: 7 - 9-€ KiIacchl: 0a30BbIH YPOBEHbD:
yueOHHUK: B 2 yacTax; 1-oe uznanue Boiconkuii U.P., SAmenko 1.B.; nox
penakmueit Amenko U.B. Akiinonepuoe odmectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
https://nsportal.ru/shkola

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/

https://ypox.pd/

https://www.prodlenka.org/

https://infourok.ru/

http://school-collection.edu.ru — KomIeKIMsS 00pa30BATEIBHBIX PECYPCOB;

InternetUrok.ru - Bugeo ypoku
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