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MMOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJNBIITYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIOKCHHM, TaK
U MX POJU B 00pa30BaHUM, HEOOXOJUMOM KaXkJIOMYy 4eloBeKy. Bo3pacraer uuciio
npodeccuii, mpu OBIAICHUH KOTOPBIMH TpeOyeTcs xopornas 6a3oBasi MOATOTOBKA
B 00JacTH BEpPOSITHOCTU W CTAaTUCTHUKM, TakKas TMOJrOTOBKA BaKHA IS
POAODKEHUS 00pa30BaHUs M IS YCIIEITHON TPOdECCUOHATBLHON Kaphephl.

Kaxp1ii 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHS] HA OCHOBE MMEIOIINUXCS Y
HETO JIAaHHBIX. A JI1 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSIX HEIOCTATKa
WM M30bITKA MHQPOPMAITMU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

MMeHHO mTO3TOMYy OCTpO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOy4Jarormuxcs (yHKIIMOHAIBHYIO IPAMOTHOCTD, BKJIIOUYAIOIIYIO B ce0s1 B Ka4eCTBE
HEOTHEMJIEMOH  COCTABJISIIOIICH  YMEHHE  BOCIPUHUMATh W KPUTHUYCCKU
aHATM3UPOBATh WH(OPMAITUIO, IPEJCTABICHHYIO B Pa3IMUHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX IMPOIECCOB W 3aBUCHUMOCTEH,
MPOU3BOIUTH MPOCTEUIITNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUIIAMU cOOpa, aHAIM3a U
MPEICTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HU OOIIeCTBA M TOCYIapcTBa
npuoOIaeT o0ydJalmmxcs K OOIIECTBEHHBIM HWHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPHUKHM pa3BHUBAaeT HABBIKM OpraHW3alMy mepebopa u mojacyéra dmcia
BapUAHTOB, B TOM YHUCJIC B MPUKJIATHBIX 33/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co31aéT MaTeMaTHIeCKUi (yHAAMEHT i1 (POPMHUPOBAHUS KOMIIETCHIIUHN B
obnacT WHPOPMATUKH U MUPPOBBIX TeXHOJOTHH. [Ipyn M3ydeHUH CTATUCTUKUA U
BEPOSITHOCTH O0OOTAIMAIOTCSl TPEJCTABICHUS OOYyJaronuxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (GOpMUPYETCS MOHUMAaHWE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIMAIBHO 3HAYMMON MH()OPMAIIUY U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B COOTBETCTBUU C MaHHBIMU IEINSMH B CTPYKTYpPE MPOTPAMMBI Y4eOHOTO
Kypca «BeposTHOCTh U CTaTHUCTHKAa» OCHOBHOTO 0O0IIEr0 0Opa3oBaHUs BbIICIICHBI
CIIEIYIOIINEe Co/Aep)KaTeIbHO-MeTon4Yeckie JuHuu: «lIpencraBieHne MaHHBIX U
OlMcaTelIbHAss CTAaTUCTUKA», «BeposATHOCTB», «DJIEMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teoputo rpadoBy.

Conepxanve uann «lIpeacTaBneHne MTaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIy’)KUT OCHOBOW Jyisi (hOPMHPOBAHUS HABBIKOB PAaOOTBI ¢ HWH(POpPMAIUCH: OT
YTeHUs] W WHTepIpeTanuu WHGOpMAIMK, TPEACTaBICHHOW B Ta0nuIiax, Ha
auarpaMmax W rpadukax, g0 cOopa, TpEICTaBiICHHs W aHAIW3a JaHHBIX C
WCITOJIb30BAHUEM CTAaTHCTHUECKMX XapaKTePUCTUK CPEIHUX H PACCCHBAHUA.
PaGotast ¢ maHHbIMHU, OOydYaromIMecs yd4aTcsi CUMTHIBATH W WHTEPIPETHPOBATH



JIaHHbIC, BBIJABUTATh, apTyYMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpaMH, BBI3BIBAIOIIMMH W3MEHUMBOCTH, W OIICHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U IPOLIECCHI.

NHTyUTHBHOE MPEACTABICHHE O CIy4YallHOM M3MEHUYMBOCTH, MCCIEIOBAaHHE
3aKOHOMEPHOCTEM W TEHAEHIMA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
M3YUCHHS TEOPUU BEpOSTHOCTEH. bosbllioe 3HAUYeHWE HMEIOT MPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHsiTHE BEPOSITHOCTH BBOAWUTCS KaK Mepa MPaBIONOIO0OWS CIIy4aitHOTO
coObrtus. [lpm wm3ydeHnn yueOHOTO Kypca OOydYaroIuecs 3HAKOMSTCA C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHUS  BEPOSTHOCTEW B CIy4YaillHbIX
AKCTIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEeMEHTapHBIMU HCXO0JIaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pellaTh 00Jiee CIOKHbIC
3amaun. B ydeOHBI Kypc BXOAST HayalbHBIC NPEJCTABICHUS O CIIy4alHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBJISICTCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOKECTBAaMU M OCHOBHBIMHU OTIEpALMSMU HaJ MHOXKECTBaAaMH, paccMaTpPUBAIOTCS
MpUMEpbl IPUMEHEHUS ISl PElIeHUs 3a]ay, a TaKkKe HCIOJIb30BaHUA B JPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax u3ydaercs y4eOHbIN Kypc «BeposSTHOCTh W CTaTUCTHKa», B
KOTOpBIM  BxonmaT paszgensl: «lIpencraBieHue JaHHBIX M ONKCATENbHAs
CTaTUCTUKA», «BeposaTHOCTb», «DJIeMEHThl KOMOWHATOpUKW», «BBeaeHue B
Teoputo rpadoBy.

Ha u3yuenne yuebHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hexemo), B 8 kiacce — 34 yaca (1 yac B
Hegeno), B 9 kiacce — 34 yaca (1 gac B Hefento).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

[IpencraBieHne NaHHBIX B BUJE TaOIUIl, AUarpamm, rpauKoB. 3arnojlHEHHUE
Ta0JNWIl, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATBHIX) U
KpYyTOBbIX). UTeHHEe rpauKoB peanbHBIX MpoiieccoB. M3pneuenne nndopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHNE U UHTEPIPETALUS TAHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apu(MEeTHUecKoe, MeAHaHa, pa3Max,
HanOoJIbIlIee W HAWMEHbINEe 3HA4YCHHs HAOOpa YHCIIOBBIX NaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIil 3KCIIepUMEHT (OIBIT) M cliydaliHoe coObiTHe. BeposaTHoCcTh H
yacToTa. Poib MaJIOBEpOATHBIX U MPAKTUUECKHU IOCTOBEPHBIX COOBITHI B TIPUPO/IE
u B oOmectBe. MoHeTa 1 UTpalibHast KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepmwH. [IpencraBienue o cszHoctu rpada. lemn u muxnsl. [Tytn B
rpadax. O6xon rpada (vinepoB myTth). [IpencraBieHue o0 OpPHEHTHPOBAHHOM
rpade. Pemenue 3aay ¢ moMonibo rpados.

8 KIIACC

[IpencraBienne JaHHBIX B BUE TaOIUI], 1UarpamMm, rpaduKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omepauud HaJ
MHOX@ECTBaMU: OOBEMHEHHE, TepeceueHue, aomnoiHeHue. CBoilcTBa omeparuit
HaJ| MHOYKECTBAMM: IIE€PEMECTHUTEIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKIIOUeHHs. Mcmonb3oBaHue TpagUUecKoro MpEeCTaBICHUS MHOXECTB IS
OTMMCAHMS PeaJbHBIX MPOLIECCOB U ABJICHUM, IPU PEILICHUH 3a/1a4.

N3mepenne paccerBaHus JaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHUE
YHCJIOBBIX HA00pOB. /lnarpamMma paccenBaHusl.

OnemeHTapHble CcOObITHSI ciiydailHoro ombiTa. CiydaifHble  COOBITHS.
BepositHoct  coObITHil.  ONBITBI ¢ PAaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObITusiMU. CydaiiHbiil BBIOOP. CBsI3b MEXIY MaJOBEPOSTHBIMU U MIPAKTUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [J€pEBbEB: E€IUHCTBEHHOCTb IIYTH, CYIIECTBOBAHHE
BUCSIUCH BEPIIMHBI, CBS3b MEXKIY YWCIOM BepIiuH W yuciaoMm pédep. [Ipasmiio
yMHOXeHusl. Pemenue 3amay ¢ momonisio rpados.

[IpoTuBomnonoxkuble coObiTUsl. [uarpamma DOitnepa. OObeIUHEHHE W
nepeceyeHne  coObiThil. HecoBmecTHbie  coObiTusi. @PopMyrna  CIOXKEHUs
BEPOSITHOCTEHU. YCJIOBHAs BEPOATHOCTh. [IpaBmio ymHoxeHus. HesaBucumbie
coObrTus. IlpencraBnenue sKcriepuMeHTa B BUIE JAepeBa. Pemienue 3amay Ha



HaXOXKJCHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIYyYaHOTO DKCIICPUMEHTA,
auarpamm Ditiepa.
9 KJIACC

[IpeacraBienne JaHHbBIX B  BUAE TabmuU, AuarpamMm, TIpaduKoB,
MHTEpIIpeTalys JaHHbIX. YTEeHHE W MOCTPOEHUE TabNull, uarpaMM, rpaguKoB 1Mo
pEalbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHuss U YUCIO COUYETaHUU. TpEeyrobHUK
[Tackaind. Pemenue 3a1a4y ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckasi BeposATHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYT'M OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygadya. Cepusi UCHOBITAHUM [0 TEPBOTO ycrexa.
Cepust ucnbitanuii bepHymum. BeposaTHocTH cOOBITUH B CEpPUM  UCIBITAHHIM
bepnymm.

CiyvaiiHasi BEJIMYMHA W PACHpEICICHUE BEPOSATHOCTEH. MaremaThueckoe
OXKMIaHue W gucnepcus. IlpuMepsl  MaTeMaTMYEeCKOTO  OXKHMAAHUSA KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYCHUs BEJIIMYMHBL. MaTreMaTudeckoe OXHIAHUE U
JUCIIEPCHS]  CIYyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUM
bepnymm».

[Tonsitue o 3akoHe OonbIMX yucen. M3MepeHne BepOsSTHOCTEH C TTOMOIIBIO
yacToT. Ponb 1 3HaueHune 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 00IECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOrO Kypca
«BeposSTHOCTP M CTaTUCTHKA» XapaAKTEPU3YIOTCSA:

1) narpuoTHYecKoe BOCIMTAHHE:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JIOCTUKEHUN B IPYTUX HAyKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (hyHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEUICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TMPOTSHKCHWHM BCEH JKU3HU I yCHENHOW MpodeccCHoHambHOM
JESATENPHOCT U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM UHJMBUIYATbHOM TPAEKTOPUU 00pa30BaHMS M )KU3HEHHBIX TUIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  OSMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCYKICHUM, YMEHUIO BHUJECTh
MaTeMaTUYECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUCHTaIlMel B JCSATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelOBEKa, MPUPOJIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeI0BEYECKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JUISl PA3BUTHUS LMBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUSI MHpPA, OBJAJCHUEM NPOCTEUIINMU HaBBIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO NPHUMEHATH MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pPOBbsl, BEJIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MHUTAHUE,
cOAIAaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pePIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTalMell HA TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUMI I PELICHUS 3a7ay
B 00JIaCTH COXPAHHOCTH OKpY>Karollel cpe/bl, IMJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOJKHBIX MOCJEACTBUN JI OKPY’)KAIOIIEH cpeibl, OCO3HAHHUEM
IJI00AIBHOTIO XapaKTepa SKOJOTMYECKHUX MPOOJIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYWUThCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMM U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
bopMyupOBaTh UACH, OHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYaIlMI0O KakK BbI3OB, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEelIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCNeACTBHS, (GOPMHPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3naBaTe/IbHBIE YHuBEpCaJibHbIC yqeﬁnble HeﬁCTBMﬂ

ba3zoBbie Jornyeckue 1eucTBus:

e BBIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMaTHYECKUX
00BEKTOB, TOHATHA, OTHOIICHWH MEXIYy TIOHATUAMH, (OPMYIUPOBATH
OTpeNeNeHNs]  TOHSITHH, YCTAaHABIMBATh  CYIIECTBEHHBIM  TpPHU3HAK
KJaccu(uKauy, OCHOBaHUSA g OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;
JIeNIaTh BBIBOJBI C HCIOJIh30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3oupaTh MTOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TMPSIMBIC M OT
MIPOTUBHOTO), TPOBOJIUTH CaMOCTOSATEIHLHO HECIIOKHBIC 0KA3aTebCTBA
MaTeMaTU4ecKux (DakTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus y4eOHOM 3anaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C yYETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBarejbcKkye AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUH MHCTPYMEHT IO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUE, NpodseMy,
CaMOCTOSITETIbHO YCTaHaBJIMBAaTh KMCKOMOE U JIlaHHOE, (QOopMHUpPOBaTh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH MO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTy COOOI;
CaMOCTOSITEeNIbHO (OPMYJIMPOBATH OOOOIIEHHUS M BBIBOJBI MO pe3yJibTaTam
IPOBENEHHOTO HAOJIONCHUSI, HWCCIICIOBAaHMS, OICHUBATH JIOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIJIBUTATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH  HEJJOCTATOUYHOCTh M H30BITOYHOCTH HH(GOpPMAllMHU, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLIEHMs 3a/1a4U;

BbIOMpATh, AHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IIPEICTaBIICHNUS;

BbIOMpaTh (GopMy MpPEACTaBICHUS HHPOPMALMK U WUIIOCTPUPOBATH
pemraeMble 3aJaud  CXEMaMH, JuarpaMMamM, WHOM Tpapukod H HUX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMHQPOpPMAIMM IO KPUTEPUSM, MPEUI0KEHHBIM
yUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHbIE YHMBeEpPCAJbHbIE YueOHbIe HeiiCTBUS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOIy pPEHICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XOJIe 0OCY>KJICHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMbl, pelraeMoi 3a7auu, BICKa3bIBaTh HMJICH, HAIlCJICHHBIC HA TTOMCK
pEIICHUS, COIOCTABIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3JIMYME U CXOJICTBO TO3WIIUN, B
KOppeKkTHOU popMme hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
IIPEICTABIIATh pe3ynbTaThl  PEIICHUS 3a/1auw, IKCIIEPUMEHTA,
WCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpMAT BHICTYILIICHUS
¢ yu€ToM 3a7a4 Mpe3eHTAIH U 0COOCHHOCTEH ay TUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHHONW ¥ WHIWBHIYaTbHOU
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a71a4;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHON pabOTHI, pacmpeaensiTh BHUIbI padOT, JIOrOBapUBATHCA,
00Cy>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEN;

y4acTBOBaTh B TPYyNMHoBBIX (¢Gopmax paboTel (0OCykaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh paOOTHI
U KOOPJMHHUPOBATH CBOU JICUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJia B OOMUMU TPOAYKT IO KPHUTEPHSIM,
c(hopMyITUPOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEUIeHMs 3ajadd (WM €ro
4acTh), BBIOMpaTh CHOCOO pElIEHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATb M KOPPEKTHUPOBATH
BapUaHThI pEUIEHUI ¢ y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTara
pelIeHNs] MaTEMaTHYECKOM 3a/1a4u;

MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEILICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEINBCTB,
HaWJICHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABIEHHON LEIU U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEJAOCTIKCHUS LEIH,
HAXOJUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIbTATBI



K konmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Uutate wuH(OpMaIUIO, TPEICTABICHHYI0O B TalOiauIax, Ha JudarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJE TaOJNHI], CTPOUThH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MACCUBaM 3HAYCHUH.

OnucblBaTh W UHTEPOPETUPOBATh  pEAbHbIE  YUCIOBBIE  JIaHHBIE,
Mpe/ICTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpaukax.

Wcnons30BaTh JJ11 ONMKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTCPUCTUKU:
cpenHee apuMeETHYECKOEe, MeauaHa, HauOOoJbIIee W HaUMEHBIIEE 3HAYCHHUS,
pa3max.

NmeTp mpencraBiaeHHEe O CIyYallHOM W3MEHYMBOCTM Ha NPUMEpPAX IIEH,
bu3NYeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHuy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MpEeAMETHBIE PE3YIbTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh HH(POPMAINMIO, TPEJICTABICHHYIO B BUJC
Tabyuil, [uarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIE B BUIC TaOJUII, AUarpaMmm,
rpadukos.

OnuchiBaTh JAHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTeNeh: CpeaHuX
3HAYEHUH U Mep paccenuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHUH M 4aCTOTHI COOBITHI, B TOM YHUCIIE
1o pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHU .

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3HAasi BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUHA, B TOM UHCIE€ B OMNBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEeBO CIYYalHOTO 3KCIEPUMEHTA,
JarpamMMbl Diiiepa, YucioBas mpsmasl.

OnepupoBaTh  MOHATUSMH: MHOXECTBO, IOJAMHOXECTBO, BBINOJHATH
omepalMd HaJl MHOXECTBaMU: OOBEIUHEHHE, IIepeceyeHue, JOMOJIHCHUE,
MEPEYUCIATH AJIEMEHTBI MHOXECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTABICHUE MHOXECTB U CBS3EH MEXIy
HUMM JIJI1 ONKMCAHUS TIPOIIECCOB U SIBJICHUI, B TOM YHCJI€ MPU PEUICHUM 3a7ad U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHuy oOydenuss B 9 kjacce oOydYaromuiicsi TMOMYYUT CJIEAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh WH(MOpPMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaONUll, AUarpamm, rpadukoB, NpPEICTaBISATH
JTaHHBIE B BUJE TaOJIUL, 1Uarpamm, rpa)ukosB.



PemaTte 3amauum oOpraHu3oBaHHBIM NEpeOOpPOM BApUAHTOB, a TaKXKe C
UCTIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/OB.

Hcnonp30BaTh ONKCATENbHBIE XapPaKTEPUCTUKU IS MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJI€ CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSI.

HaxonuTe 4acTOThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIIE MOJIb3YSCh
pe3yibTaTaMyu NPOBEAEHHBIX U3MEPEHHUI U HaOIIOEHU .

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YyYEHHBIX ONBITaX, B TOM
YuCJIe€ B OIbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH, B CEpUAX
VCIIBITAHUU 10 TIEPBOTO yCIIEXA, B CEPUSIX UCIIBITAHNN bepHyIuin.

NmMeTs mnpencraBieHUWE O CIy4yalHOM BEIMYMHE U O pacOpe/esICHUU
BEPOSITHOCTEH.

HmeTp mpenctaBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBLIMX YKCET B
npUpoe U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konun4yectBo yacos DJIEKTPOHHBIE
HauMeHnoBaHHe pa3/iesioB H TeEM nuppoBbIE
Ne i/m P Konrpoabubsie IIpakTnyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnmoreka [JOK
II 2
DE/ICTABIICHHC AFHbIX 7 https://m.edsoo.ru/7f415fdc
OmnucarenbHas CTaTHCTHKA 8 1 bubmmorexa HOK
https://m.edsoo.ru/7f415fdc
Cny4aiinas U3MEHYHBOCTh 6 1 buommorexa OK
i https://m.edsoo.ru/7f415fdc
but6mmoreka [JOK
B 4
BE/ICHHC B TCOPHIO rpa(I)OB https://m.edsoo.ru/7f415fdc
BeposiTHOCT 1 yacToTa Cy4aitHOTO 4 1 bu6nuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
06006 i 5 2
ODIIEHAE, CHCTEMATHIAIIA SHAIH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5



8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM undgpoBbie
Ne i/m P Kontpoabubsie IIpakTuyeckue (mupp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
I 4
OBTOpEHHE Kypea 7 kiacca https://m.edsoo.ru/7f417{b2
OnucarenbHas craTucTUKa. PaccenBanue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
MioskecTsa 4 bubnmorexa [IOK
https://m.edsoo.ru/7f417{b2
BeposTHOCTB Cl1yq9aitHOTO COOBITHS 6 1 bubmorexa HOK
P i https://m.edsoo.ru/7¢417fb2
bubnunoreka [JOK
B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f417{b2
bubmuorexa [JOK
C 5 0 8
JYHAHHBIE COOBITHA https://m.edsoo.ru/7f417tfb2
bubmuoreka [JOK
0600 5 4 2
ODIHICHHC, CHCTCMATH3AIHA SHAHMHI https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 1



9 KUIIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmMmeHOBaHHe pa3aesioB H TEM nudpoBLIe
Ne i/m P Kontpoabubsie IIpakTuyeckue (uup )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
II 4
OBTOpeHHe kypea 8 Knacca https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
) 0 4 1
FICMCHTE! KOMOMHATOPHIKH hitps://m.edsoo.ru/7f41a302
T'eoMeTpuueckas BepoITHOCTb 4 bubmiorexa [IOK
P P hitps://m.edsoo.ru/7f41a302
but6mmoreka [{IOK
4! b 1
CHbITAHHA bEPHYILTH 6 https://m.edsoo.ru/7f41a302
N but6mmoreka [JOK
Crny4aiiHas BeIM4MHA 6
https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
1 1
Obodmenne, KoHTpoI, 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 2



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanvecTBo yacos JIEKTPOHHBIE
ara undposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuuyeckue A op
Bcero u3ydyeHusi oOpa3oBare/ibHbIe
padoThI padoThI
pecypcsbl
1 [IpencraBneHue JaHHBIX B ] bubnnorexa [JOK
TabauIax https://m.edsoo.ru/863ec1f8
) [IpakTrueckue BIYUCICHUS IO | bubnuorexa [JOK
Ta0JINYHBIM JAaHHBIM https://m.edsoo.ru/863ec324
3 H3Biieuenne u nHTEpHpETaLUsg 1 bubnuorexa [JOK
TaOJIMYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaxtuyeckas padora "Tabmumbr" 1 1
I'paduueckoe npencraBneHue
5 JIAHHBIX B BUJIE KPYTOBBIX, | bubnnorexa [JOK
CTOJOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpaMm
YUreHne 1 MOCTPOCHHUE AHarpaMM.
6 [Tpumeps! nemorpaduuecKkux 1 brbmmorexa [TOK
p PR p https://m.edsoo.ru/863ed602
JarpaMm
7 [IpakTuyeckas pabora 1 | bubmmorexa [IOK
"Jlnarpammbl" https://m.eds0o.ru/863ed72e
g Yucnossle HaOopel. CpenHee | bubnuoreka [IOK
apumeTHuecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee | bubnuorexa [JOK
apupmeTHyecKoe https://m.edsoo.ru/863ed846
10 Menauana yrcioBoro Habopa. 1 bubnnorexa [JOK



Y CcTONYNBOCTH MEUAHBI

Menauana 9ucioBoro Habopa.

https://m.edsoo.ru/863edb3e

11
Y CcTOMYMBOCTh MEAUAHBI
12 [IpakTrueckas padota "Cpennue bubnnorexa [HOK
3Ha4YeHU" https://m.edsoo.ru/863edcbHa
HauOombiiee 1 HaUMeHbIIIEE
13 3HAYCHUS YHCIIOBOI0 Habopa bubmotera [JOK
pa- https://m.edsoo.ru/863ee07a
Pazmax
Haunbonpliee n HaMeHbIIIEE
14 3HAYEHUS YUCIOBOTO HAbopa.
Pazmax
HauOombiiee 1 HaUMEHBIIIEE
15 3HAYEHUS YUCIOBOTO HAbopa.
Pazmax
KonTponbHas paborta mo temam
" bubmuoreka [{OK
16 [IpencraBneHue JaHHBIX.
" https://m.edso00.ru/863ee390
OmnucarenbHas CTaTHCTHKA
17 Crny4daifHasi ”3BMEHYHNBOCTh bubmmorexa [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
13 YacToTa 3HaUCHHUI B MacCUBE bu6muorexa [JOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bu6mmoreka [JOK
19 I'pynmmpoBka
by P https://m.edsoo.ru/863ee9d0
20 l'ucrorpammel
buo OK
21 I'mcrorpammel nomotexa [
https://m.edsoo.ru/863eeelc
2 [TpakTrueckas padota "CnyuaiiHas bubnuorexa [JOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8




23

24

25

26

27

28

29

30

31

32

33

I'pad, BepmmHa, pedpo.

[Ipencrarnenue 3a7a4u ¢ MOMOIIBIO

rpada
CreneHsp (BaJIGHTHOCTD) BEPILUHBI.

Uucno pédep u cymmapHasi CTETIeHb

BepuuH. Llens u nuki

Hens u k. ITyTte B rpade.
IIpencraBnenue o cBI3HOCTH rpada

[IpencraBnenue o6
OPHEHTHPOBAHHBIX Tpadax

CiyyaliHblii OTIBIT U CITy4aliHOE
coObITHE

BeposiTHOCTB 1 4acTOTa COOBITHSL.
Ponp ManoBeposTHBIX U
NPaKTUYECKH JOCTOBEPHBIX
COOBITUH B IPUPOJIE U B OOIIECTBE

Momnerta u urpanbHasi KOCTb B
TEOPHUH BEPOSTHOCTEN

[IpakTuueckas pabora "Hacrora
BBINA/ICHUS opJia”

KontponbHas paboTa o TeMam
"Ciy4aiiHasi U3BMEHUYUBOCTb.
['pads1. BeposTHOCTH Cly4aitHOTO
coObITHA"

[ToBTOpenHue, o6o0IIEHNE.
[IpencraBnenue qaHHBIX

[ToBTOpenue, o6o0IEHNE.
OnucarenpHas CTaTUCTUKA

Bbu6mmorexa [JOK
https://m.edsoo.ru/863eef52

bu6muorexa [JOK
https://m.edsoo.ru/863efOba

bubmuoreka [[OK
https://m.edsoo.ru/863ef236

bu6mmoreka [{OK
https://m.edsoo.ru/863ef3b2

bu6mmoreka [JOK
https://m.edsoo.ru/863ef4d4

bu6mmorexa [JOK
https://m.edso00.ru/863ef646

bu6mmoreka [{OK
https://m.edsoo.ru/863ef8a8

bubnnoreka [IOK
https://m.edso0.ru/863f0186

bu6nmoreka [JOK
https://m.edsoo.ru/863efa24

bu6mmorekxa [JOK
https://m.edsoo.ru/863efbaa




[ToBTOpenue, o6o0IICHNE. bubmmorexa [IOK

BeposTHOCTB ClTy4aitHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

34 2 5



8 KUIACC

KoumnuecTBo yacos JIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
| [IpencraBnenue JaHHBIX. 1 bubnnorexa [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo0.ru/863f029¢
) CnydaiiHast usMeH4uBOCTh. CpegHue 1 bubnmorexa [JOK
YHCIIOBOr0 Habopa https://m.edsoo.ru/863f03fc
3 Cryuaiinbie coObITHS. BeposTHOCTH 1 1 bub6nuorexa [IOK
4aCTOThI https://m.edsoo.ru/863f0578
Knaccuueckue Moaenu Teopuu
4 BEpPOSITHOCTEM: MOHETA U UTpAJIbHAS 1 bubmmorexa [TOK
p | p https://m.edso0.ru/863f076¢
KOCTh
b K
5 OTKJIOHEHUS 1 mommorexa 110
https://m.edsoo.ru/863f0a50
bu6mmoreka [JOK
6 0 1
Aucniepeus unciosoro Habopa https://m.edsoo.ru/863f0a50
7 CranaapTHOE OTKJIIOHEHUE YHCIIOBOTO 1 bubnumorexa [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacceruBaHUs 1 bubmorera [JOK
P P https://m.edsoo.ru/863f0eab
bu6mmorekxa [JOK
9 M 1
HOMCCTRO, HOMMHOKECTEO https://m.edso0.ru/863f1180
Onepanuu HaJ MHOKECTBAMU:
patt A bu6mmoreka [JOK
10 o0beIMHeHNE, TIepeceUeHNUe, 1

JOIIOJIHCHHUEC

https://m.edsoo.ru/863f143¢c




11

12

13

14

15

16

17

18

19

20

21

CaoiicTBa onepanuii Haj
MHO>KECTBAMU: NIEPEMECTUTEIBHOE,
coYeTaTeNbHOe, paclpeeTUTEIbHOE,
BKJIFOUCHHS

['padmueckoe mpencraBieHue
MHOXECTB

KonTponbnas pabota mo Temam
"Cratuctuka. Muoxecrtna"

DnemeHTapHbie coObITHs. CryyaiiHbie
COOBITHUSA

braronpusArcTByromue
AIIEMEHTapHbIE COOBITHSI.
BepositHocTn coObITHi
bnaronpusArcTByromue
AJIEeMEHTapHBIEC COOBITHS.
BepositHocT coObITHi

OnbITH C paBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSIMH.
Cry4aiinblii BBIOOP

OmBITHI ¢ paBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSMH.
Crydaiinblii BBIOOp

[TpakTuueckas padota "OMnbITHI ¢
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITUAMH"

Hepeso

CaoiicTBa epeBa: €IMHCTBEHHOCTh

Bbu6mmorexa [JOK
https://m.edsoo.ru/863f1784

bu6mmoreka [JOK
https://m.edsoo.ru/863f198¢

bu6mmoreka [{OK
https://m.edsoo.ru/863f1dec

Bbu6morexa [JOK
https://m.edsoo.ru/863f1dec

bu6muorexa [JOK
https://m.edso0o0.ru/863f1{72

bubmuoreka [JOK
https://m.edsoo.ru/863f21ca

bu6mmoreka [JOK
https://m.edsoo.ru/863f21ca

bu6mmoreka [JOK
https://m.edsoo.ru/863f235a

bubmnoreka [IOK
https://m.edsoo.ru/863f2ade

bu6mmoreka [IOK




IIyTH, CYLIECTBOBAHNUE BUCSIYEH
BEPIIUHBI, CBS3b MEXKJTY YHCIOM
BEpIINH U YUCIIOM pEdep

https://m.edsoo.ru/863f2bac

22 [IpaBuno yMHOXEHUS buommorexa LIOK
p y https://m.edsoo0.ru/863f2cd8
bu6 OK
23 [IpaBuio yMHOXEHUS nosmoreka L
https://m.edsoo.ru/863f2e¢36
bu6 OK
24 [IporrBOMOI0XKHOE COOBITHE nomoreka L
https://m.edsoo.ru/863f218a
25 Juarpamma Diinepa. O0beMHEHNE U bubnnorexa [JOK
MepeCceYCHNE COOBITHIA https://m.edsoo.ru/863f3214
26 HecoBmectnbie coOpiTHs. @opMyna bubnuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3372
7 HecoBmectablie coObiTusi. Dopmyna bubnnorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuUO0 YMHOXKEHUSI BEPOSITHOCTEM.
bu6mmoreka [JOK
28 VYcnoBHas BEpOSTHOCTb.
https://m.edsoo.ru/863f38ae
HezaBucumeblie coObITHS
[IpaBui0 yMHOKEHHSI BEpOATHOCTEM.
29 VYciioBHast BEpOATHOCTH bubmorexa OK
P ) https://m.edsoo.ru/863f3b06
HezaBucumeblie coObITHS
30 [IpencraBienue ciayyaitHOro bub6nuoreka [IOK
DKCIEpUMEHTA B BUJIE JIEpeBa https://m.edsoo.ru/863f3cbe
31 IIpencraBienue ciayyaitHOro bu6nuoreka [IOK
9KCIEPUMEHTA B BUIE JA€pEBa https://m.edsoo.ru/863f3120
IToBTOpEHHE, 0000IIEHHE.
p bubmnoreka [IOK
32 [IpencraBneHue JaHHBIX.

OmnucarenbHas CTAaTUCTHKA

https://m.edsoo.ru/863f4128




bubnnoreka [IOK

33 [ostoperme, obobmerme. Ipador ! https:/m.eds00.ru/8634312
KonTponbhas pabota no Temam
34 "Cnyyvaiinble coObITUS. BeposaTHOCTS. 1
I'padur"
OBLIEE KOJIMYECTBO YACOB I10 14

I[TPOT'PAMME




9 KUIIACC

KounuecTBo yacos JIEKTPOHHbBIE
Nen/m  Tema ypoka Kontpoabnbie IIpakTHueckue Aara tHpoBLie
Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue JaHHBIX 1 bubmmorexa [IOK
https://m.edsoo.ru/863f47ea
2 OrnucarenpHast CTATUCTUKA 1 bubmmorexa [TOK
https://m.edsoo.ru/863f47ea
3 Omnepanmu HaL COOBITUSIMH 1
4 HezaBucumocTs coObITUI 1
5 KombunaTtopHoe mpaBuiio | bubmmorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @akTopuall. | bubnnorexa [JOK
CoueTaHus U 4UCIO COYETAHUHN https://m.edsoo.ru/863f4e16
7 Tpeyronpuuk [lackans 1 bubmorexa HOK
https://m.edsoo.ru/863f5014
[IpakTuueckas pabora
g "Boluniciienue BEpOsITHOCTEN C | 1 bubnumoreka [IOK
UCMOJIb30BAaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863£5208
(byHKIMI 37IEKTPOHHBIX TabuuL"
I'eomeTprueckas BEpOATHOCTb.
9 CrydaifHpI{ BEIOOp TOUKH W3 | bubnnorexa [JOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyTU OKPYKHOCTH
10 I'eomeTprueckast BEpOATHOCTb. | bubnnorexa HOK

CrydaifHpI{ BEIOOP TOUKH W3

https://m.edsoo.ru/863f5a50




(burypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

I'eomerpuyeckast BEpOATHOCTD.
Cry4aiiHplii BBIOOp TOUKH U3

bu6mmorexa [JOK

11
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPY>KHOCTH
I'eomeTpuueckast BEpOATHOCTb.
12 CrnyualtHblil BEIOOP TOYKH U3 bubnnorexa [JOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTH OKPY>KHOCTH
HcneiTanue. Ycnex u Heynayva.
13 Cepus UCTIBITAHUH 70 TIEPBOTO bubmmorexa [TOK
P AOTIEP https://m.eds00.1u/8636162
ycrnexa
HcneiTanue. Ycnex u Heynayva.
14 Cepus ucnbITaHUM 10 MIEPBOTO bubmmorexa [TOK
P HOTIEP https://m.edsoo.n/863f6356
ycrnexa
UcneiTanue. Ycnex u Heyaya.
15 Cepust ucnipITaHUM 0 MIEPBOTO
ycrnexa
Hcnbitanus beprymm.
16 BepositHocTH coObITHIT B cepun buommorexa LIOK
POATHO® P https://m.eds00.n/863f64d2
ucnbITaHui beprynnum
Hcnbitanus beprymm.
17 BeposiTHocTH cOOBITHIT B cepun bubmmorexa [IOK
POATHOT P https://m.edsoo.ru/863f6680
ucnbITaHui bepHyum
13 [IpakTuyeckas padora "cnbiTanus bubnuoreka [IOK
bepnymu" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeJIMUMHA U bubnuoreka [IOK




20

21

22

23

24

25

26

27

28

29

30

pacrpeiesieHre BEpOSTHOCTEN

Maremarnueckoe OXKHUIaHUE U
JCTIEPCHS] CITyYaliHOM BEJIUYUHBI

[TIpumepsl MaTEMAaTUUECKOTO
0’KMJIaHUS KaK TEOPETHYECKOTO
CPEIHEr0 3HAYECHUS BETUYMHBI

ITonsatue o 3aKOHE OOJIBIINX YHCET

N3mepenne BepoATHOCTEN C
MIOMOIIBIO YaCTOT

[IpumeHneHne 3akoHa OOIBIINX
qucen

O06001enue, cuCTeMaTH3aLMs
3HaHui. [IpencraBineHre TaHHBIX

O06001enue, cucTeMaTH3aLMs
3HaHui. OnucaTenbHas CTaTHCTHKA

O0006111eHIE, CUCTEMATH3AIIHS
3HaHui. [IpencraBneHne TaHHbBIX.
OmnucarenbHas CTaTUCTHKA

O0001enne, cUCTEMaTU3ALIM
3HaHUH. BepoATHOCTH ciydaliHOTO
COOBITHS

O0001enue, cuCTeEMaTH3aLIM
3HaHUH. BepoATHOCTH ciydaliHOTO
COOBITHS. DJIEMEHTBI
KOMOWHATOPHKH

O06001enne, cucTeMaTH3aLMs
3HAHUH. DJIEMEHTHI

https://m.edsoo.ru/863f6b44

bu6mmoreka [JOK
https://m.edsoo.ru/863f6da6

bu6mmoreka [JOK
https://m.edsoo.ru/863f6f86

bu6mmoreka [{OK
https://m.edsoo.ru/863f72c4

bu6mmoreka [{OK
https://m.edsoo.ru/863f7652

bu6mmorexa [JOK
https://m.edso00.ru/863f7116

bu6mmorexa [JOK
https://m.edsoo.ru/863f783¢

Bbu6mmorexa [JOK
https://m.edso00.ru/863f893a

bu6mmoreka [JOK
https://m.edsoo.ru/863f7ade

bu6mmoreka [JOK
https://m.edso00.ru/863f7¢c9c

bu6mmorekxa [JOK
https://m.edsoo.ru/863f7e54




KOMOWHATOPHKH

O0001enue, cuCTeEMaTH3aLIM

31 3HAHWUU. DJIEMEHTHI | bubmuoreka [JOK
koMOuHaTopuku. CirydaiiHbIe https://m.edsoo.ru/863f8408
BEJIMYUHBI U PACIIPEICIICHUS
O0001eHne, cUCTEMaTH3aLM
. . bubnuorexa [JOK
32 3HaHui. Ciy4aiiHble BETMUUHBI U 1
https://m.edsoo.ru/863f861a
pacrpeeneHus
33 HroroBas koHTpoNbHas paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/863f8b56
34 O06001enne, cuCTEMaTU3aLM !
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 a4

ITPOTPAMME



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC

Kon
nposepsieMor
0 pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 0011110 00pa3oBaHus

5

5.1

5.2

53

BepositTHOCTB U cTatucTHKa

Uurate wuHPOpMaALUIO, TMPEACTABIECHHYIO B Taliulax, Ha JAMarpaMmax,
NPEJCTaBIATh JaHHbIE B BHJE TaOJUI], CTPOUTh IUarpaMMbl (CTOJIOMKOBBIE

(cronbuyatble) ¥ KpyroBbl€) IO MaCCUBaM 3HAYEHUM

OnuceiBaTh ¥ HMHTEPIPETUPOBATH  peajibHbIE  YUCIOBBIE  JIAaHHBIE,
Mpe/icTaBlIeHHbIE B Ta0IMIIAX, HA JUarpammax, rpadukax

Wcnonp3oBath Ui ONMCaHMS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMETHUECKOe, MeAMaHa, HauOOoJbIllee M HAUMEHBIEC 3HAYEHHUS,

pa3max

54

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

5

HNmers mnpencraBieHre O CiIy4yalHOM W3MEHYMBOCTM Ha IpPHUMEpax LEH,
(U3NYECKUX BEIUYMH, AHTPOIIOMETPUYECKUX JTaHHBIX, UMETh IMPEJICTABICHHUE O

CTaTUCTUYECKON YCTOMYUBOCTH

HpOBepﬂeMLIe NpeaAMETHDLIC Pe3yJbTaTbl 0CBOCHUSA OCHOBHOI1
06p830BaTeJ'IbHOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06pa3013amm

BepositHOCTB U cTaTuCcTHKA

5.1

5.2

53

54

W3Bnekath u TpeoOpa3oBBIBaTH HMHQPOPMAINIO, TPEIACTABICHHYI0 B BHUJC
TaOnuI, auarpamM, rpaduKoOB, MPEJACTABIATh JaHHBIE B BHAC TaOJMII,
auarpamm, rpaduxon

OnuceiBaTh JaHHBIE C TOMOMIbIO CTATHUCTUYECKUX IIOKa3aTeseil: CcpeaHux
3HaYEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIAPTHOE OTKJIOHEHHUE)
Haxoauth 4acTOTHI YHCIIOBBIX 3HAYEHHU M YaCTOTHI COOBITUM, B TOM YHUCIIE IO

pe3ynbTaTtaM U3MEepeHuid u HabIoaeHUI

HaXO,Z[I/ITB BEPOATHOCTHU CHy‘l&fIHBIX COOBITHH B OIlbITax, 3Hasd BEPOATHOCTHU



OJICMCHTApPHBIX CO6I>ITPII>1, B TOM 4YHCJIC B OIbITaxX C PAaBHOBO3MOKHBIMU

OJIEMCHTApHBIMHU COOBITHSMH

Hcnonb3oBathk rpadpuueckue MOJENH: AEPeBO CIy4YailHOrO 3KCIEPHUMEHTa,

> auarpamMmbl Dijiepa, yuciaoBast npsmas
OnepupoBaTh MOHATUSMU: MHOKECTBO, IMOAMHOKECTBO; BBIMIOJIHATH OINEpaIluu
5.6 HaJ, MHOXXECTBaMHU: OObEIMHEHUE, NepeceyeHHe, IOMOJHEHUE; MEePEeUUuCIsTh
3JI€MEHThI MHOXECTB, IPUMEHSATh CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduyeckoe MpeacTaBIeHue MHOXKECTB U CBS3CH MEXIY HHUMH
5.7 JUIsL OIIMCAaHUs IPOLECCOB U SIBICHUM, B TOM YHCIE IPU PELICHUM 3a4ad U3
JIPYTUX Y4EOHBIX MPEIMETOB M KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble peIMeTHBIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJabTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekath W mpeoOpa3oBbiBaTh HMHGDOpMAIMIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX UCTOYHUKAX B BUJE TAOIUL, AUarpaMM, IrpauKoB, NPeACTaBIATh
JaHHBIE B BUJIE TaOJHII, AUArpaMM, rpaduKoB
55 Pemarp 3amaunm opraHu3oBaHHBIM IEepeOOpPOM BapHaHTOB, a TakKke C
' UCIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUI U METO/IOB
s3 Hcnonp30BaTh omucaTeabHbIE XapaKTEPUCTUKU IS MAcCHUBOB YHMCIIOBBIX
' JTAHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUSI U MEPBI PACCEUBAHMS
4 Haxoauth 4acTOThl 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHCIIE MOJb3YSChH
' pe3ynbTaTaMu IPOBEAEHHBIX H3MEPEHUN U HAOIIIOICHHIA
HaxoauTh BEpOSITHOCTH Cily4ailHBIX COOBITMM B M3yYEHHBIX OIBITAX, B TOM
5.5 YyHClie B ONbITaX C PAaBHOBO3MOXKHBIMHM JJIEMEHTApHBIMH COOBITHSIMH, B
CepHsiX UCMBITAHUN 10 MIEPBOIO yCIeXa, B CEpUAX UCIbITaHUI bepHymiun
s6 NmeTtes mipenctaBiieHWE O CIIy4YalHOW BEJIMYMHE W O paclpeiesieHun
' BEPOATHOCTEM
Nmetp mpencraBieHHEe O 3aKOHE OOJBIIMX YHCET KAaK O TMPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4yallHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX

Ycell B IPUPOJIE U 0OIIIEeCTBE



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kona ITpoBepsieMblii 3JIEeMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenre naHHBIX B BHAE TaOaMl, auarpaMM, rpadukoB. 3arojHEHHE
51 TaOMUL, YTEHHE M TOCTPOCHUE JuarpaMM (CTOJOMKOBBIX (CTOJIOYATBHIX) U
' KpYroBbIX). UreHne rpa)ukoB peanbHbIX mporeccoB. M3Bneuenne nHpopManum u3
JUarpamm U TabJull, UCTIONb30BaHUE U MHTEPIIPETALHS JaHHBIX
OnucarenpHasi CTAaTUCTHKA: cpedHee apudmernyeckoe, MeaMaHa, pasMax,
5.2 HauOoJblllee M HaMMEHbIIee 3HAuYeHUs Habopa 4YHCIOBBIX AaHHBIX. [IpumMepsl
CIIy4ailHOM M3MEHYUBOCTH
Cry4aiiHblii SKCIIEpUMEHT (OTBIT) U Ccay4aiiHoe coObITHe. BeposTHOCT U yacToTa.
5.3 Ponib MaslOBepOSITHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHII B NpHUpOAE U B
oOuiectBe. MoHeTa u UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEN
I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yucio pédep U cyMMapHasi CTCIICHb
s4 BepiiuH. [IpencraBnenne o cBasHoctu rpada. llemu u nukisl. [yt B rpadax.
' O6xon rpada (sitmepoB myth). [IpencraBieHue o0 OpPUEHTUPOBAHHOM Trpade.
Pemienue 3aa4 ¢ nomoIsio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
5 BeposTHOCTB 1 cTaTuCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TaOIUL, 1UarpaMM, rpagukoB
- MHO0€eCcTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepanuy HajJ MHOKECTBAMU:
. 00BbeIMHEHNE, IEpECeUeHNUE, T0II0JTHEHUE
53 CBolicTBa omepanuii HajJ MHOXECTBAMHU: IEPEMECTUTENIBHOE, COYETATEIbHOE,
. pacnpenenuTenbHOe, BKIIOYSHHS
s4 Ucnonp3oBanne rpaduyeckoro MpeACTaBICHUS MHOXECTB JUId  ONMCAHUA
' pealbHBIX MPOIECCOB U SBICHUI, TP PEIICHUN 3a/1a4.
ss U3mepenne pacceuBaHusi AaHHbIX. Jlucmepcuss W cTaHAApTHOE OTKJIOHEHUE
. YHCIIOBBIX HAOOpOB. J[MarpamMma paccenuBaHUsI
56 OnemeHTapHble COOBITHA cilydaiiHoro omnbita. CiydaiiHbie coObITUs. BeposiTHOCTH

coObITHH. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMU. CydaliHbIN




BbIOOp. CBsI3p MEXKIy MaJOBEPOATHBIMH M TPAKTHUYECKH JOCTOBEPHBIMH

COOBITUSIMU B IIPUPOJIE, OOLIECTBE U HAYKE

HepeBo. CBoiicTBa J€peBbEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCIYECH

5.7 BEPIITUHBI, CBSA3b MEXKAY YHCIOM BEPIIUH U YrciIoM pédep. [IpaBmio yMHOKEHUSI.
Pemenue 3anau ¢ momorsio rpados
. [IpotuBononoxubie coObITHs. J(narpamma Ditniepa. OObeIUHEHHE U TIEpECeUCHUE
. coObITuil. HecoBMmecTHbIe coObITHSI. DOpMyTa CIOKEHUS BEPOSTHOCTEN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuino ymHokeHus. HezaBucumbie coObITHS
510 [IpencraBnenue skcrnepuMeHTa B BUJIE AepeBa. PermieHue 3a1ay Ha HaxOXKIEHUE
' BEPOATHOCTEH C MOMOIIIBIO JIepeBa CIIy4allHOTO SKCIIEPUMEHTA, TuarpamMm Jujepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
- [IpencraBneHre NaHHBIX B BHUJAE TaONHWIl, AUarpamMm, rpa@uKOB, HWHTEPIPETALUS
' JNaHHBIX. UTeHHe U MOCTpoeHHe TabIull, AUarpaMm, rpauKoB M0 peabHbIM JaHHBIM
5.2 [TepecranoBku U akTopuan
5.3 CoueTtaHus ¥ 4UCIIO COYETAHUN
5.4 Tpeyronpuuk Ilackans. Pemenue 3a1au ¢ uCnosib30BaHUEM KOMOWHATOPHUKHU
oy I'eomeTpuueckas BeposTHOCTh. CiayyailHbINl BEIOOp TOUKU M3 (PUIYpPHI HA TIOCKOCTH,
' U3 OTPE3KA U U3 1YT'H OKPYKHOCTH
5.6 Wcnpitanne. Yenex u Heyaaua. Cepus UCIIBITAHUN 10 IEPBOTO ycrexa
5.7 Cepus ucnbitTanuit bepnymm. BepositHocTr coObITHI B cepun ucnibiTanuil bepHysin
5.8 Crny4aiiHasi BeJIMYMHA U PacIpeiesIeHUe BEpOSATHOCTEN
50 Maremaruueckoe oxugaHue u gucnepcus. IIpumepsl MareMaTHuecKoro OKHUJIaHUs
' KaK TEOPETUYECKOr0 CPEIHETr0 3HAUCHUS BEJIMUNHBI
510 MaremaTnueckoe 0XKUJAHUE M JUCIIEPCHS CIYYalHON BEJIMYMHBI «YHCJIO YCIIEXOB B
' cepuu ucnblTanuii bepHymim»
511 [TonsiTue o 3akoHe Oonplux uncen. M3mepeHne BEpOSTHOCTEN C MOMOIIBIO YacTOT.

Ponb 1 3HaueHMe 3aK0HA OOJIBIINX YUCET B mpupoac u O6H.I€CTBC



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
TpPOBEPSIEMOIo
rpedGoBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3y/1bTATaM OCBOCHHUSI OCHOBHOM
00pa30BaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs HA OCHOBE
P1rocC

YMeHHue OmnepupoBaTh IOHATHUSAMU: MHOXKECTBO, ITOAMHOXKECTBO, OIEpallyd Hal
MHOXKECTBaMH; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN Tpad, 1epeBo, MUK,
NPUMEHSTh WX TIpU pEHIeHMH 3aJady; YyMEHHE HCII0JIb30BaTh TIpaduyeckoe
NIPEACTABICHUE MHOKECTB JUISl ONMCAHUS DPEAIBbHBIX IIPOLECCOB U SBICHHUM, IpU
peLIeHUH 3ajja4d U3 APYIUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHSATUSMU: ONPEICICHUE, aKCHOMa, TEOpPEMa, 10Ka3aTEIbCTBO;
YMEHHE paclo3HaBaTh UCTUHHBIC W JIO)KHBIC BBICKA3BIBAHUS, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHHS BBHICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSMU: HATYPAIBHOE YKCIIO, IIPOCTOE U COCTABHOE YHUCIIO,
JIEIIMMOCTb HAaTyPAJIbHBIX YHCEIl, IPU3HAKH JEIMMOCTH, LIEJI0€ YUCIIO0, MOAYJb YHCIIA,
OOBIKHOBEHHAs APOOb M JIeCATUYHAS JpoOb, CTAHAAPTHBIM BUJ YMCIIA, pAllHOHAIBEHOE
YHCJI0, UPPALUOHAIBHOE YMCIIO, apu(PMETUYECKUH KBaJpaTHBI KOpPEHb, YyMEHHE
BBIIIOJIHATH JEHCTBHS C YUCIAMH, CPABHUBATh U YIOPSAA0YMBATh YHCIIA, IPEICTABIIATH
YUCJIa HA KOOPAWHATHOW MpPSMOM, OKPYIJIATh YMCIIA; YMEHHE JelaThb NPUKUAKY M
OLICHKY PE€3yJIbTaTa BBIYMCICHUM

YMeHue onepupoBarh MOHIATUSIMU: CTENIEHb C LEJIbIM MOKa3aTeneM, apupMeTHIECKHUMA
KBaJ[paTHBI KOpPEHb, MHOTOWICH, ajredpandeckasi ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HAaTypaJlbHOM CTemneHH OOJibLIe €AMHMIIBI; YMEHHE BBIMOIHITH PAacUETHI IO
¢dopmynaM, mnpeoOpa3oBaHMs LENbIX, JIPOOHO-pallMOHANBHBIX BBIPAXKEHUH U
BBIDAKEHUN C KOPHSAMH, Pa3I0KCHUE MHOIOYICHA HAa MHOXKHUTEIM, B TOM YHUCIE C
UCMOJIb30BaHUEM (POPMYJI pa3HOCTH KBAJPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne omnepupoBaTh NOHATHSMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOM
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHHE penlaTh
JUHEWHBbIE M KBaJpaTHblE ypaBHEHMs, APOOHO-pAalMOHAJIbHBIE YpaBHEHMUS C OJHOM
IIEPEMEHHOMN, CUCTEMBI IBYX JUHEHHBIX YpaBHCHUH, JIMHEWHbIC HEPABEHCTBA U UX
CHCTEMBI, KBaJ[paTHBIE B IPOOHO-palMOHAIIbHBIC HEPABEHCTBA C OJJHOM MIEPEMEHHOM, B
TOM YMCJIE IIPU PELICHUH 3a]a4 U3 IPYTUX IPEIMETOB U MPAKTUYECKUX 3a]a4; YMEHUE
HCIIOJIB30BaTh  KOOPJAMHATHYK) TPSIMYK0 M  KOOPAMHATHYX IUIOCKOCTb  JUIS
M300paKeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHue onepupoBaTh MOHATUSAMH: (GYHKIUS, Tpaduk GyHKIUH, HyITH (QYHKIHH,
MIPOMEXYTKH 3HAaKOMOCTOSIHCTBA, MIPOMEKYTKH BO3pacTaHMsl, yObIBaHUS, HauboblIee
U HauMeHbIllee 3HaYeHHs (YHKIMH; yMEHHE OINEepPHUpPOBATh MOHATHAMH: MpsMast
MPONOPLHUOHATIBHOCTh, JIMHEHHAs (YyHKUMS, KBajgpaTHuHas (QyHKIHs, oOpaTHas
MIPONIOPIMOHATIBHOCTH, Tapaboia, rumepbosia; yMeHHe CTPOUTh rpaduku (QyHKIUH,
UCTIONIB30BaTh TpaduKy Ui ONpeesiCHUs CBOWCTB IPOLIECCOB M 3aBUCHMOCTEH, IS
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pelieHust 3ajad4 U3 JPYyruxX Y4YeOHbIX NPEAMETOB M pPEaTbHOM JKHU3HU; yMEHHE
BBIpaXaTh (OPMYJIaAMHU 3aBUCIMOCTH MEX]y BETMUYMHAMU

VYMmenue ONCprUpoOBaTh IMOHATHAMHU: MOCICAOBATCIBHOCTD, apI/I(i)MeTI/IIIGCKaH u
TCOMCTPpHUUCCKAA IPOTPECCUU; YMCHHUC UCII0JIb30BATh CBOMCTBaA HOCHCHOB&TCHBHOCTCﬁ,
(pOpMy.]'IBI CYMMBI U O6II.[€FO YWICHA IpHU PCUHICHUU 3a/ila4, B TOM YUCIIC 3aaa4 U3 JPpYTUX
y‘IG6HLIX npeaIMCTOB U pCaHBHOﬁ JKHU3HHU

YMeHne pemarh 3aJa4d pa3HbIX TUIMOB (B TOM YHCIIC HA MPOIEHTHI, JOJIW M YaCTH,
JBUKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTh MOKYIIOK U yCITyT, HAJIOTH, 3a/1ayil U3
o0jacTu ympaBieHUS JIMYHBIMU U CEMEHHbIMU (UHAHCAMH); YMEHHE COCTaBIISThH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA U CHCTEMBI IO YCJIOBUIO 3aJauH, UCCIIEOBATh
MOJIy4€HHOE PEIICHNE U OLEHUBATH MPaBIONOJ00HOCTD MOJYYEHHBIX PE3yIbTaTOB

VYMeHue onepupoBaTh MOHATHAME: (GHUrypa, TOYKa, OTPE30K, MpsiMasi, JIyd, JOMaHas,
yroj, MHOTOYTOJBHHK, TPEYrOJbHHUK, pPaBHOOCAPEHHBI ¥  PaBHOCTOPOHHUMN
TPEYTOJIbHUKH, TMPSIMOYTOJIbHBIA TPEYrOJIbHUK, MeIHaHa, OWUCCEKTpHUCa M BBICOTA
TPEYroJibHUKA, YSTHIPEXYTOJIbHUK, TTApAJICIIOTPaMM, poMO, TIPSIMOYTOJILHUK, KBaJparT,
Tpanenus; OKPY>KHOCTh, KpyT, KacaTelbHas,; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMH
durypamu; yMmMeHuEe peliaTh 3aJauyd, B TOM YHCJIC W3 TOBCEAHEBHOW KM3HM, Ha
HAXOKJICHUE T€OMETPUUECKUX BEJUYNH C IPUMCHEHNEM H3yUYCHHBIX CBOMCTB pUTYp H
(hakToB

YMeHue onepupoBaTh MOHATHUSMH: PABEHCTBO (UIYp, PaBEHCTBO TPEYrOJbHHUKOB;
NapajyieIbHOCTh M MEPIEHAMKYISPHOCTh TMPSMBIX, YroJd MEXAy MpsIMBIMH,
NEePIECHANKYIIAP, HAKJIOHHAs, MPOEKIUs, noxodue Guryp, mnogodHble TPEyroJbHUKH,
CUMMETpPHUSI OTHOCHUTEIIbHO TOYKM M TPSMOW; yMEHHE paclo3HaBaTh PAaBEHCTBO,
CUMMETPHIO M nofobue (uryp, mapauiedbHOCTh U MEPHICHIUKYISIPHOCTD NPSIMBIX B
OKpY’KaIOIIeM MHpe
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YMeHue onepupoBaTh NOHATHAMM: JUIMHA, PACCTOSIHUE, YToJ (BEIMYUHA yIia, CHHYC U
KOCUHYC yIJIa TPEYrOoJbHHMKA), IUIOIIA/(b; YMEHNUE OLIEHUBATh Pa3Mephl MPEIMETOB U
O0OBEKTOB B OKPYKAIOIIEM MHpPE; YMEHHE NPUMEHATh (OpMysbl MepumeTpa Hu
IUIOUIaI MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXKHOCTH U IUIOIIAJM Kpyra, oObema
MPSIMOYTOJIBHOTO  MapajyieNienuies;a; yMEHHEe NPUMEHATh TPU3HAKH PaBEHCTBA
TPEYrojJbHUKOB, TEOpPEMy O CyMME€ YIJIOB TpeyroibHuka, Tteopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOLICHHUS JIJIsl BBIYUCIICHUS AJIUH, PACCTOSHUMN, TUIOIIA e

YMmenue uzo0paxarb ImiIockue GUIypbl WU HUX KOMOHMHALIMM, HPOCTPAHCTBEHHBIE
(Gurypsl OT pyKH, ¢ IOMOILIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB 110
TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHHIO

YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHASI CHCTEMa KOOPAUHAT; KOOPIUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEJCHHWE BEKTOpa HA YHCIIO, CKAJSIPHOE
MPOU3BEJICHUE BEKTOPOB, YMEHHE WCIOJIb30BAaTh BEKTOPHI W KOOPAMHATHI ISt
Mpe/ICTaBICHNUs] JaHHBIX W pElIeHHs 3aJady, B TOM 4YHCIE M3 JPYruX Y4eOHbIX
MIPEeIMETOB U PEaIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSIMHU: CTOJIOMKOBBIE M KPYTOBBIC JAUArpaMMBbl, TaOIHIIbL,
cpennee apudmMernueckoe, MearaHa, HanOoJbIIee U HAMMEHBIIEe 3HAYCHHS, pa3Max
YHCIOBOr0 Ha0opa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATh M MPeoOpa3OBBIBATH
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MHpOpMalLMIO, TPEACTABICHHYI0 B TallMIaXx W Ha JuarpaMMax, OTPa)Karollylo
CBOMCTBA M XapaKTEPUCTUKU PEabHBIX MPOLIECCOB U SIBJIEHUI; YMEHHE paclo3HaBaTh
VU3MEHUYMBBIE BEJIMYMHBI B OKPYKAIOILEM MUPE

YMeHHe OomnepupoBaTh MOHATUSAMH: CIIYYalHBIA OMBIT (CIyYalHBIA AKCIIEPUMEHT),
JJIEMEHTAapHOE COOBITHE (PIEMEHTAPHBIM HCXOJ) CIy4alHOrO OIbITa, CIydaiHOe
COOBITHE, BEPOSATHOCTb COOBITHS; YMEHHUE HAXOJIUTh BEPOATHOCTU CIIYYalHBIX
COOBITUH B OINBITAX C PAaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMU COOBITHSMH; yMEHHE
pelarh 3a71a4yd METOJIOM OpPraHU30BAHHOIO Mepedopa U C HCIOIb30BAaHUEM IpaBHiIa
YMHOXCHHS; YMEHHE OILIEHUBATh BEPOSTHOCTU pPEATbHBIX COOBITHH U SBICHUH,
MOHUMATh POJIb TMPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHI B
OKpY)KaIOIlleM MHpE U B KU3HHU; 3HAKOMCTBO C TOHSATHEM HE3aBHUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YKCET U €r0 POJIbI0 B MACCOBBIX SBICHUSIX

YMeHue BbIOUpATh MOAXOIAINN N3YYeHHBIA METO JJIsl PeLICHUs 3a7aui, TPUBOIUTD
IIPUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U KU3HH, PACIIO3HABATH
MIPOSIBIICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, ONUCHIBATH OTAEIBHBIE BBIAAIOIINECS
pe3yabTaThl, IOJYYEHHBIE B XOJE PA3BUTHS MATEMaTUKW KaK HAyKH, HPUBOIUTH
IIPUMEPBl MaTEMATUYECKUX OTKPBITHHA M MX aBTOPOB B OTEYECTBECHHONM M BCEMHUPHOU
HUCTOPUH



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BbIYMCIECHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LHEIbIX YUCEIT
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTH, OECKOHEUYHbIE MEPUOANYECKHE
npobu
1.3 PanmonanbeHbie uncna. ApudMeTHdecKne onepariu ¢ paiuoHaJIbHBIMU YHCIIaMU
1.4 JlelicTBUTENbHBIE YNCiIa. ApUPMETHIECKHE OTIEPALIUH C JeHCTBUTEbHBIMU YHCIIAMU
15 HpI/I6J'II/I>KéI-£HBIe BBIYHCJICHMS], TPAaBUJIa OKPYIJICHUS, IIPUKHUJIKA U OLICHKA pe3yJbTaTra
BBIYHCIICHUN
2 Anrebpanueckue BbIpaXKeHUs
2.1 BykBeHHbIE BbIpaykeHMsI (BBIPAXKEHUS C IEPEMEHHBIMHU)
29 Crenens ¢ uenbsiM nokaszateneM. CTeneHb ¢ palluoOHAIbHBIM MoKa3aTeneM. CBoiicTBa
' CTeneHu
2.3 MHorouneHst
2.4 Anrebpanyeckas 1poOb
)5 Apudmernueckuii KopeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmMeTHuaeckumMu
' KOPHSIMH HaTypaJbHOMN CTETIEHU
3 YpaBHEHMsI U HEPABEHCTBA
3.1 Lensle u npoOHO-panrioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH ypaBHEHUI
39 Henble u npoOHO-panMoHalbHBIE HepaBeHCTBa. CHUCTEMBI U COBOKYITHOCTH
’ HEPaBCHCTB
3.3 Permrenuie TekCcTOBEIX 3amau
4 YucnoBsle NOCIEN0BATENBHOCTH
4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUS ITOCIIEA0BATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpudeckas mporpeccur. @opMyia CI0KHBIX MPOIIEHTOB
5 DOyHKIUA
Oynkius, cnocoOsl 3ananus pyHkuuu. ['paduk ¢pynkuuu. OOmacTs onpeneneHus u
51 MHOXKeCTBO 3HaueHu QpyHkumu. Hynmu @ynkuun. [IpoMexyTku 3HaKONOCTOSHCTBA.
o [IpomMeXyTK MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl W MHUHHMYMBI (YHKIIWH.
Haubosnbniee n HaumeHslee 3HaueHUE QYHKIUN HA IPOMEXKYTKE
6 Koopaunatsl Ha IPsMOM U INIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 TI'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBoiicTBa
7.2 TpeyroapHUK



1.3 MHOroyroiabHuKu
7.4 OKpyXHOCTb U KPYyT
7.5 N3mepenue reoMeTpuiecKiX BEITMUNH
7.6 Bexkropsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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