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MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KakJI0My ueioBeKy. Bo3pacraer uucio
npodeccuil, mpu OBIACHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIacCTU BEpPOSITHOCTU W CTAaTUCTUKH, Takas TMOJrOTOBKA BaKHA JUJIS
MIPOJOJKEHNS 00pa30BaHus U JIs YCHEIMHON MPO(PECCUOHAIBHON Kapbephl.

Kax11p1i1 4esT0BEK MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOILIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

MMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOyuaromuxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOUAIOUIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHBIX IMPOLIECCOB U 3aBUCHMOCTEH,
IIPOU3BOJIUTH POCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecTBa M ToCyJIapcTBa
npuoOIaeT o0ydamImmxcs K OOIIECTBEHHBIM UWHTEpecaMm. l3ydeHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alMM TNepedopa U mojacuéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTHueCcKuil GpyHIAaMeHT 71l GOPMHUPOBAHUS KOMIIETEHIIMI B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalalOTCsl MPEACTABICHUS OOYYarolIMXCi O COBPEMEHHOM
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (HOopMUpYETCs MOHUMAaHUE POJHU
CTaTUCTUKU KaK UCTOYHUKA COIMAJILHO 3HAYUMOM MH(GOPMAIIUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMM C NAaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILETr0 0Opa3oBaHUs BbIICICHbI
ClelyIoUme coaepKaTenbHO-MeToanueckue auHuu: «lIpencraBieHne NaHHBIX U
omucaTelibHasE CTAaTUCTHKa», «BeposaTHOCTH», «IJIEMEHTHl KOMOWHATOPUKW,
«BBeznenue B Teoputo rpadoBy.

Conepxanue muann «lIpencraBieHre MaHHBIX U ONMKCATEIbHAS CTATUCTHKAY
CIIY)KUT OCHOBOM MJii (hOpPMHUPOBAHUS HABBIKOB pabOThI ¢ HWHQOpMaiuei: oT
YTeHUS] M MHTepIHpeTanuu WHGOpMalMK, NpPEACTaBIEeHHON B TaOimuuax, Ha
auarpaMMmax W rpadukax, J0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C



WCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XApPAKTEPUCTUK CPEAHUX W PACCEUBAHMAL.
Pabotasi ¢ naHHbIMH, OOydaroliMecs yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh IMPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMHU W3MEHUMBOCTb, MU OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYMHBI U IIPOLIECCHI.

NHTYyNTHBHOE TMPEACTABICHUE O CIy4alHOM HW3MEHUYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTE W TEHJICHIMH CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW JUIS
WU3YYCHHsS] TEOPUU BEPOSTHOCTEH. Dbonblnoe 3HAYEHHE HMEIT NPaKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOJAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOTo
coopiTus. Ilpm wu3ydeHun ydyeOHOro Kypca oOydarolmuecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
DKCIEPUMEHTAX c PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMHU CTaBUTh M PEIIaTh 00JIee CIOKHbBIE
3amaud. B ydeOHBIH Kypc BXOIST HayajdbHbIE NPEACTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOTro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCS C
MHOKECTBAMU M OCHOBHBIMH OII€pALIMSIMU HAJI MHOKECTBAMU, PACCMATPUBAIOTCS
MPUMEPHI TPUMEHEHHUS JJIsl PELICHUS 33/1a4, a TaKXKe HCIOJIb30BAHUA B JIPYTUX
MaTeMaTHYECKUX Kypcax U YUeOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoSATHOCTh M CTaTHUCTHKA», B
KOTOpPBIM  BXOmAT pasgensl: «lIpencraBieHne AaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHThl KOoMOWHATOpuku», «BBenenue B
Teopuro TpadoBy.

Ha usydenue yueOHOro kypca «BeposiTHOCTh M CTaTUCTHKa» B 9 Kkiacce
orBoauTcs 344aca: (1 yac B Heneo).



COAEPXKXAHUE OBYUYEHUA
9 KJIACC

[IpencraBienne JaHHBIX B BHUAE Ta0dWI, JAuarpaMM, TIpaduKoB,
WHTEpHpeTalus JaHHBIX. YTeHue U MocTpoeHue Tabiuil, Auarpamm, rpadukoB 1o
pealbHbIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO coUYeTaHUU. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi MCHBITAHHM 1O MEPBOTO ycIlexa.
Cepust ucnbiTanuii bepHyun. BeposaTHOCTH COOBITUI B CEpUM  HCIIBITAHUM
bepnyun.

CrnydaliHas BeIWYMHA U PACIPENCIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U gucnepcus. Ilpumepbl  MaTeMaTH4ecKOro  OXUAAHUA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaThudecKoe OXWUIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUM MCHBITAHUU
bepnrymnmy.

[Tonarue o 3akoHe OOJIBIIMX yucell. M3MepeHre BEepOSTHOCTEH C TOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIbLINX YHCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«BeposSTHOCT U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IpakJIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM BA)KHOCTH MaTEMaTH4YECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccrOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUyAIbHOW TPAEKTOPUH O0OPA30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, PacCyXIACHWH, YMEHHUIO BHUJAETbH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YEOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak c(epbpl 4YeIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHUYECKOW KYJIbTYpOH KakK CPEACTBOM



MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOM
JIEeATEIILHOCTH,

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0J1IArONOJIY YU :

FOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATHM M OTIbIXa, peryisipHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMTMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpPUCHTALIMEN HAa NMIPUMECHEHHE MATEMATUYECKUX 3HAHUH U1 PEIICHUS 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIolIeil Cpejbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIEACTBHM JIsl OKPYXAIOWIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTEeH UX pelICHHUS;

8) ajanranus K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JECHUCTBHUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JOJIEH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHSA

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSMHU, (DOpPMYyIUpPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUA s OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh,  (OpMynIHpoBaTh M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE U OTpPULATENIbHBIE, €IMHUYHBbIC, YacTHbIE U O00IIue,
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEYHsl B (aKTax, JaHHBIX, HAONIOJNECHUSX U YTBEPKIACHUIAX,
npemjiaraTb KpUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUU (IIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYeCKUX (aKkTOB, BBICTPAUBATH APTYMEHTALUIO, MPUBOJIUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOcOo0 pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO
BAPDUAHTOB pEIlCHUs, BbIOUpATh HauOoiee MNOAXOMAINMN C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNH WHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOIPOCH, (UKCUPYIOUIUME MPOTUBOpeUne, mpodiIemy,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3Yy, apTYMEHTHPOBAThH CBOIO TTO3UIIAI0, MHCHHE;

MPOBOJUTH TO CaMOCTOSATEIBLHO COCTABJICHHOMY TUIAaHY HECIIOKHBINA
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOATENHHO (POpPMYyIHUPOBaTH 000OIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
MPOBENEHHOTO HAOJIIONCHMS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJISl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHbIX BUIOB U (HOPM MpeICTaBICHMUS,

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALMU UM HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMu, JuarpaMmamMu, HWHOM Trpapukod H uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMHU MO KPUTEPHUSIM, MNPEATIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LEJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUYKY 3PEHMUS
B YCTHBIX U NHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS 0 XOAY PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
pELICHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMHU JPYrUX
YYaCTHUKOB JAMAJNIOra, OOHAapyKUBaTh pa3iMuule U CXOJCTBO IMO3MLIUN, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  PE3YJNbTAThl  PELICHUs 3a/1a4y, DKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBHO BEIOMPATHh ()OPMAT BBICTYILJICHUS
C YYETOM 3aja4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON Y MHIWBUIyaIbHOU
paboTHI NP pEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl pabOT, JAOroBapUBATHCA,
oOCyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIAaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX ¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YaCcTh pabOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, AITOPUTM pPELICHHs 3aJadyu (WIH €ro
4acTh), BBIOMpATh CHOCOO PEIICHHUS C YYETOM HMEIONIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUH 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATECIbHOCTU MMOCTABICHHON LEIN U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTIOCTHXKCHHUS WIM HEIOCTHKCHUS UEiH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 9 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh HH(OpMaIUIO, MPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BHUJE TaONHWIl, auarpamm, rpadukoB, MPEACTABIATH
JIAaHHBIE B BUJE Ta0JIUII, TUarpaMm, rpaukoB.

PemaTte 3amaum OpraHu3oBaHHBIM NEpeOOPOM BApHUAHTOB, a TaKXKE C
UCITO0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU Ul MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEITHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

HaxoauTbs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCJIE MOJIB3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOCHUH.

HaxonuTh BEpOSITHOCTU CIIy4ailHBIX COOBITUI B M3YYEHHBIX ONBITAX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

NmeTp mnpencrtaBiieHWE O CIyYalHOM BEJIMYMHE U O pacnpeacieHUuU
BEPOSITHOCTEN.

HNmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE






9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3ie/ioB H TeM KonTposabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
MporpamMmMbl padoThI padoThI
pecypchl
| [ToBTOpenwue kypca 8 4 bubnnoreka HOK
KJlacca https://m.edsoo.ru/7f41a302
) OJIEMEHTBI 4 | bubnnoreka IIOK
KOMOWHATOPHKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnmnorexka HOK
BEPOATHOCTH https://m.edsoo.ru/7f41a302
4 Hcnsitannsa beprymm 6 1 brbmmorexa [TOK
https://m.edsoo.ru/7f41a302
. bubmuotexa [JOK
. oy aiiHast Bemiria 0 https://m.edsoo.ru/7f41a302
6 O0600611eH1e, KOHTPOJIb 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO 34 | )
YACOB I10 [TIPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME






9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 IIpencraBienne JaHHBIX 1 bubmmorera [TOK
pea A https://m.edsoo.ru/863f47ea
) OnucarenbHas 1 bu6mmoreka [JOK
CTaTUCTHUKA https://m.edsoo.ru/863f47ea
Onepanuu Haj
3 1
COOBITHSIMH
HezaBucumocTts
4 N 1
COOBITHH
5 KomOunaTtopHoe | bu6nuorexa [IOK
MPaBUIIO0 YMHOXKEHUS https://m.edsoo.ru/863f4e16
ITepecranoBkw.
6 ®daxropuan. Coueranus 1 bubnmorera [TOK
puai. 3 https:/m.edsoo.ru/863f4¢16
M YUCIIO COYETAHUMN
b K
7 Tpeyronpauk Iackans 1 nommorexa 10

https://m.edsoo.ru/863f5014




ITpakTnyeckas pabora
"Bbiuucnenue
BEPOSITHOCTEM C
MCII0JIb30BaHUEM
KOMOMHATOPHBIX
(GYyHKUIUH 3TIEKTPOHHBIX
Tadymmn"”

bu6mmoreka [JOK
https://m.edsoo.ru/863f5208

I'eomerpuueckas
BEPOSITHOCTD.
CiyualiHblii BBIOOD
TOYKHU U3 GUTYPHI HA
IUIOCKOCTH, U3 OTpE3Ka,
U3 IYTU OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/863f5884

10

I'eomerpuueckas
BEPOSITHOCTbD.
Crnyyvaiinelii BEIOOp
TOYKHU U3 GUTYpHI HA
IUIOCKOCTH, U3 OTpe3Ka,
U3 JIYTH OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/863f5a50

11

I'eomerpuueckas
BEPOSATHOCTb.
CrnyualiHblii BEIOOD
TOYKH U3 QUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/863f5bfe




12

I'eomerpuueckas
BEPOSTHOCTD.
Crnyyaiinelii BEIOOp
TOYKHU U3 PUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 AYTU OKPYKHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/863f5e¢10

13

UcnpiTanme. Ycmex n
Heynaua. Cepust
WCTIBITAHUH JI0 IEPBOTO
ycnexa

bu6mmoreka [IOK
https://m.edso0.ru/863f6162

14

UcnpiTanme. Ycex n
Heynaua. Cepust
WCTIBITAHUH 710 IEPBOTO
ycnexa

bu6mmoreka [IOK
https://m.eds00.ru/863f6356

15

UcneiTanme. Ycex n
Heynaua. Cepust
WCIIBITaHUH 10 IEPBOTO
ycnexa

16

Hcnsitannsa beprysmm.
BepositHOCTH cOOBITHI B
CEepUHU UCTIBITAaHUI
bepnymm

bu6mmorexa [IOK
https://m.edsoo.ru/863f64d2




Ucnbiranus bepnysu.
BepositHOCTH COOBITHIT B

bu6mmoreka [JOK

17
CEpHUHU UCTIBITAaHUHN https://m.eds00.ru/863f6680
bepnymum

18 [IpakTuyeckas pabora bubmmorexa [IOK
"Ucnpitanus bepnymim" https://m.edsoo.ru/863f67de
Crny4daiiHas BeIM4YMHA U

19 acrpe/ielIeHue bubmorexa HOK
pacripel . https://m.edsoo.ru/863f6b44
BEPOSITHOCTEH
Marematnueckoe

20 OXHUJIAHWE U JUCTICPCUS bubmorexa HOK

a .. g p https://m.edsoo.ru/863f6da6

CIy4yallHOM BEIUYHHBI
ITpumepsl
MaTeMaTU4eCKOro

)1 OKUJAHUS KaK bubmuoreka [JOK
TEOPETUYECKOT'O https://m.eds00.ru/863f6f86
CpEIHETr0 3HaYeHUS
BEIIMYHHBI

2 ITonsatue o 3akoHe bu6mmorexa [IOK

OOJIBILINX YUCEN

https://m.edsoo.ru/863f72c4




23

N3mepenne
BEPOSITHOCTEM C
IIOMOUIBIO YaCTOT

bu6mmoreka [JOK
https://m.edsoo.ru/863f7652

24

[TpuMmeHeHHe 3aKoHa
OOJIBIINX YHCET

bubmuoreka [JOK
https://m.edsoo.ru/863f7116

25

O000mmenue,

cUCTeMaTHU3alus 3HaAHUN.

IIpencraBnenue qaHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/863f783c

26

O000mmenue,

cUCTeEMAaTHU3alus 3HAHUN.

OnucarenpHas
CTaTUCTHUKaA

27

O6o061IEHNE,

cUCTeMaTU3alus 3HaHUH.
IIpencraBnenue JaHHBIX.

OnucarenpHas
CTaTHUCTHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/863f893a

28

O0001enue,

CHCTEeMaTHU3alus 3HaHUH.

BeposiTHOCTB
CITy4aitHOTO COOBITHS

bu6nmoreka [JOK
https://m.edsoo.ru/863f7ade




29

O0001menue,

cCUCTEMAaTHU3alus 3HAHUN.

BepositHOCTB
CIIy4aifHOTO COOBITHS.
DJIEMEHTHI
KOMOWHATOPHUKHU

bubmuoreka [JOK
https://m.edsoo.ru/863f7c¢9c

30

O06o06micHue,

CUCTCMAaTHU3alusia 3HAHUM.

DJIEMEHTHI
KOMOWHATOPHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/863f7e54

31

O0001enue,

CUCTCMAaTHU3alusia 3HAHHM.

DJIEMEHTHI
KOMOMHATOPUKH.
Crny4aifHble BETUYUHBI U
pacripenenenus

bu6mmoreka [JOK
https://m.edso00.ru/8638408

32

O6o061IEHNE,

cUCTeEMAaTHU3alus 3HAHWN.

CiyyaliHble BEJTMYUHBI U
pacnpezeneHus

bu6mmoreka [JOK
https://m.edsoo.ru/863f861a

33

HroroBast KOHTpOJIbHAS
pabora

bu6nmoreka [JOK
https://m.edsoo.ru/863f8b56

34

O6o00611I€EHNE,
cUCTeMaTHu3anus 3HaHUHU

OBIIEE KOJIMYECTBO

34




YACOB II10 ITPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

9 KJIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh W mnpeoOpa3oBbIBaTE MH(OPMALUIO, MPEJICTABICHHYIO B
5.1 pa3UYHBIX HCTOYHMKAX B BHJE TaONUL, JAuarpamMM, TIpaduKoB,
MPEJCTABIATh JaHHBIE B BUJE TAOIUII, JUarpamMm, rpad)ukoB
5 Pemarp 3a1aun OpraHu30BaHHBIM 11€pEOOPOM BapHAaHTOB, a TAKXKE C
' HCI0JIb30BAHNEM KOMOMHATOPHBIX IIPaBHJI U METOJIOB
Hcnons3oBare  onmcarenbHbIE  XapaKTEPUCTUKUA UL MAaCCHBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CpEJHUE 3HA4YECHUS U MEphI
paccenBaHus
5.4 HaxoauTh 4acTOThl 3HAU€HHUH W YAaCTOTHI COOBITUS, B TOM 4HCIIE
' MOJIb3YACh Pe3yJbTaTaMH NMPOBEAEHHBIX U3MEPEHUI U HaOII0IeHUI
HaxoauTh BEpOSTHOCTH CllydallHbIX COOBITUH B M3yUYEHHBIX OIBITAX, B
55 TOM 4YHMCJIIE B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
’ COOBITHSIMM, B CEpPUAX HCHBITAHMHA /0 MEPBOro ycrexa, B CEpUsix
ucnbITaHui bepHym
56 HNmers mpencraBiieHHE O CIIy4allHOM BEJIMYMHE M O PACIpPECICHUU
' BEPOATHOCTEMH
Hwmets mpezcTaBieHne O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOM H3MEHYMBOCTM M O POJU 3aKOHa

OOJIBIINX YKCEIT B IPUPOJIE U 00IIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUA
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenne MaHHBIX B BUJE TaOJHII, TUarpaMM, rpaduKkoB, HHTEPIPETALIUS
5.1 JTaHHBIX. UTeHHWE W TOCTpoeHue TabiWi, Auarpamm, rpadukoB MO peasbHBIM
JTAaHHBIM
5.2 [TepecranoBku U hakTOpHAT
5.3 CoueTaHus U YUCIIO COYETAHUU
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCOIb30BaHUEM KOMOUHATOPUKHI
55 I'eomerpuueckas BepoATHOCTh. CilyuyailHbIl BBIOOp TOYKM M3 (UIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 Hcneiranne. Ycenex u Heynaya. Cepus HCIIBITAHUMN 10 IEPBOTO yclexa
57 Cepusa wucnbiTanuii bepnymiu. BeposiTHocTH coObITHH B CepuUM HUCHBITAHUN
’ Beprymu
5.8 CrnyuaiiHas BeJIMYMHA U paclpeesIEHUE BEPOSTHOCTEN
5.9 Marematnueckoe oxxugaHue U aucnepcus. llpumepsl MareMaTH4ecKoro
’ OKUJaHMS KaK TEOPETUUECKOTIO CPEIHETO 3HAYCHUS BEINYMHBI
510 MatemaTuueckoe OXHMIAHUE W JUCIHEPCUS CIy4allHOW BEJIIMYMHBI «YHCIIO

YCIIEXOB B CEpHUM MCTBITaHUNA bepHymm»

5.11

[Tonsitne o 3akoHe OonbImMX uucen. M3mepeHue BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbl 0CHOBHOI0 0011Eero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, IIOAMHOKECTBO, ONEPALMU
HaJl MHOXXECTBaMH; YMEHHE ONIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIepEeBO, LUKJI, IPUMEHATh UX IIPHU PELICHUHU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpaduecKoe MpPEACTaBICHHE MHOXECTB JUIS ONHCAaHUS  pPeabHBIX
IPOLIECCOB U SBJICHUH, TP PEILICHUU 3aJau U3 APYTUX YUeOHBIX IPEIMETOB

YMeHHe OnepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChoMa, Teopema,
JI0Ka3aTeJIbCTBO; ~ YMEHUE  pacClO3HAaBaTb  HCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMmenue OIICpHUpoOBaTh IMOHATUAMU. HATYpaJIbHOC YHUCIIO, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypPaJbHBIX YHCCI, IPU3HAKU ACIUMOCTH,
EJIOE YMCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! po0Ob M jJecsiTHYHas JpoOs,
CTaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUeCKU KBaJpaTHBIM KOPEHb;, YMEHHE BBIMIOJIHATH JIEHCTBUS C
YUCJIAMH, CPAaBHUBATH U YIOPSAAOYMBATH YKCIIA, MPEACTABIITH YUCIA Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YWCIIA; YMEHHE JenaThb NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh IMOHATHUSAMHU: CTENEHb C LENbIM II0Ka3aTeleM,
apudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas 1poob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTEeNeHu OoJblle
eIMHUIIBI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMynaM, NMpeodpazoBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3JIoKEHUE MHOTOYIEHA HA MHOKUTENU, B TOM UYHUCIIE C UCIOJIb30BaHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JIMHEeWHbIE W KBaJpaTHbIE YypaBHEHHs, JIPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHbBIE HEPABEHCTBA M UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAJIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpHU
pElIEHUH 3a1ad U3 JIPYTUX IPEIMETOB U IPAKTUUECKUX 3a7ad; YMEHHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYK0 M KOOPJIWHATHYIO IUIOCKOCTBH ISt
M300paXeHUs pelIeH ypaBHEHUH, HEPABEHCTB U CHCTEM




YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKIHH, HYIA
(GYHKIMM, TPOMEKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHus,
yObIBaHMs, HauOoblIee M HaWMEHbIee 3HAa4YeHUs (YHKIHUH; YMEHHE
ONEpUPOBATh TMOHATHSMHU: TMpsMas MNPONOPIHOHATIBHOCTh, JIMHEHHAs
GyHKIMA, KBaapaTtuuHas (yHKOUs, oOpaTHas MPOMOPIHOHATIBHOCTD,
napabosna, rurnep0osia; yMeHUue CTPOUTh TpapuKu (YHKUIUH, HCIIOIB30BATh
rpaduKy Ui ONPENEICHUs CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, s
pemieHust 3a7a4 U3 JPYyruxX Y4eOHBIX TPEAMETOB M PEAIbHOM JKU3HHU;
YMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

YMeHue onepupoBaTh NOHATHAMHE: MOCIEI0BATEIbHOCTD, apu(MeTHIECKas
U TEOMETpUYECKass IIPOrpecCUMd; YMEHHE HCIIOJIb30BATh  CBOMCTBA
MOCJIEIOBATENBHOCTEH, (POPMYIIBI CYMMBI M OOLIET0 WieHa NMPH PEIICHUH
3aJa4, B TOM 4YHUCJIE 3a7a4 U3 JPYrMX Y4eOHbIX IPEIMETOB M pealbHOMN
KHU3HU

YMeHue peuath 3a/1a4 pasHbIX TUIOB (B TOM YMCIE HAa IPOLEHTHI, JOJIU U
YacTH, JBIKEHHE, paboTy, IIEHy TOBAPOB M CTOMMOCTH MOKYIOK U YCIYT,
HaJIOTM, 3aJa4d W3 O0OJacTH YHpPAaBJIEHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCAMM); YMEHHUE COCTaBIIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBMIO 3a/a4d, HCCIIEN0BATh IIOJYyYEHHOE pEILICHUE U
OLIEHUBATh MIPABJIONOA0OHOCTb NOJYYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHas, YrojJ, MHOTOYTOJIbHUK, TPEYTOJbHHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYTONbHHUKH, IPSIMOYTOJIBHBIN TPEYrolbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYroJIbHUKA, YeThIPEXYTONBHUK,
napasuieorpaMm, poMO, MPSMOYTOJILHUK, KBaJIpaT, TPaIelus; OKPYKHOCTb,
KpYT, KacaTelbHast, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (GUTYpaMU; YMEHUE
pemiaTe 3aja4v, B TOM YHCJIC W3 MOBCEJIHCBHOW XW3HU, HA HAXOXJICHUC
TCOMETPHYCCKUX BEIMYMH C TMPUMEHECHHEM HM3YYCHHBIX CBONCTB (QUTYp U
(bakToB

10

YMeHue omnepupoBaTh IMOHATHUAMHU: PABEHCTBO (QUIyp, pPaBEHCTBO
TPEYTrOAbHUKOB; MapaI€IbHOCTE U IEPHEHIUKYIAPHOCTh IIPAMBIX, YroOil
MeXy IpSIMbIMU, TEPIIEHINKYIISAP, HAKIOHHAS, POoeKus, moxodue ¢uryp,
HO}IO6HI)IG TPEYIrOJIbHUKH, CHUMMCETPHUA OTHOCHUTCIBHO TOYKHU U Hp?[MOfI;
YMEHHME pAaclo3HaBaTh PAaBEHCTBO, CHMMETpHUIO U THojolue Quryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD MPSIMBIX B OKPYKAIOLIEM MHUPE

11

YMCHI/Ie OHepI/IpOBaTI) INOHATHUAMU:. AJINHA, paCCTOﬂHI/Ie, erJ'I (BGJ’H/ILII/IHa
yrila, CHHYC ¥ KOCHHYC yTJIa TPEeYroJbHUKA), TIJIOMIA/h; YMEHHE OIEHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSATh
dbopMyITBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomanau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTOJIbLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojpbHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei




12

Ymenue  u3zo0pakaTb  Miockue  GUrypsl W HX  KOMOMHAaIuw,
IOPOCTPAaHCTBEHHbIE (QUIYpHl OT pPYKH, C [OMOIIbIO  YEePTENKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIM CHUMBOJIBHOMY
OIMCAHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOP/AMHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHCII0, CKaJIPHOE MPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPAUHATHI Ul MPEACTABICHUS JaHHBIX U PELICHUS 3a]ad, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU
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YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIE U KPYrOBbIE AHATPAMMBI,
TabJIULIbI, cpeiHee apuMeTuyecKoe, Meruana, HauOoblee U HauMEHbIIIee
3HAaYeHMWs,  pa3Max  4YHCIoBOro  Habopa;  yMeHHE  HU3BIEKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh UH(OPMALINIO, IPEACTABICHHYIO B
TabMLax ¥ Ha JuarpaMmax, OTpaKarollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHbIX IPOLECCOB U SIBJICHUN; yMEHHE pacrno3HaBaTh HM3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOILIEM MHUPE
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YMeHue onepupoBaTh IMOHATUSAMH: CIy4YalHbBIM ONBIT  (CIy4yaiHbIHA
AKCIIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (RJIEMEHTapHbI  HMCXON)
CIIy4ailHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHUS;, YMEHHE
HaxXxoauThb BCPOATHOCTHU CﬂyqaﬁHbIX COOBITHH B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I; YMCHHC pCIIaTh 3aaa4u
METOZIOM OpraHHM30BaHHOIO Iepedopa M € HCHOJIb30BAaHHUEM IpaBHUJIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH peabHBIX COOBITHH U
ABJICHUM, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHIl B OKpy’KarollleM MHpe W B XKU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX
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VYMeHue BbIOMpaTh MOAXOAALIMM M3Y4EeHHBIH METOJ sl pelIeHus 3ajau,
MIPUBOAUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKU3HHM, PACIO3HABAaTh IIPOSBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTUS MaTEMaTUKHU KaK HAayK{, IPUBOJWUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHH U X aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 Yucna u BIYUCTICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YHCeT
12 OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, MPOILCHTHI, OCCKOHEUHBIC MEPHOANYCCKUE
' apoou
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ palioHaAIbHBIMU YACIaMU
1.4 JleiicTBuTENbHBIC YKca. Apu(METHICCKUE ONIEPAIUN C ICUCTBUTEIIHHBIMU YHACTAMH
L5 [TpubnmxEHHBIC BBIYUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yabTaTa
' BELIUUCIICHUI
2 AnrebpandecKkue BbIpaKCHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
5 Crenens ¢ nenbiM nokazatesneMm. CTeneHb ¢ palmoHaIbHBIM TToKa3zaTeseM. CBoHCcTBa
' CTENEHU
2.3 MHOTro4IeHBI
2.4 Anrebpaunyeckas 1po0b
)5 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHH. J[eHcTBus ¢ apupMeTHYECKUMHU
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
3 VYpaBHEHUs U HEpABEHCTBA
3.1 [enble u 1poOGHO-palioHaNbHbIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHHM
39 Lensle u napoOHO-panMoHanmbHBIE HepaBeHCTBA. CHCTEMbl UM  COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemrenre TeKCTOBBIX 3a71a4
4 YucnoBble MOCIEI0BaTEILHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. opmyiia CI0KHBIX MPOILIEHTOB
5 OyHKIMH
Oyukums, cnocoosl 3aganus GyHkuuu. I'paduk pynkuun. O61acTh onpeneneHus u
51 MHOXeCTBO 3HaueHui GyHkiuu. Hymn dyaknmm. [IpoMexyTkun 3HAKOMOCTOSHCTBA.
o [IpoMexyTku MOHOTOHHOCTH (YHKIHMUA. MaKCUMyMbl U MHUHUMYMBI (YHKITUH.
Haubonbiiee u HanMeHbIlIee 3HaYeHHE (QYHKIIMN Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyroiabHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKrX BETMYNH
7.6 BekTopsl Ha n10CKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaTemaTuka. BeposiTHOCTb U CTAaTHUCTHKA: 7-9 KJacchl: 6a30BbIH YPOBEHb: YUEOHHUK B 2-X YaCTAX;
noJ pegaknveit N.B.Amenko Mocksa. "[IpocBenienune” 2023 rog,

METOINYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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