MMHUCTEPCTBO MPOCBEILEHUS POCCUNCKOI ®EJAEPALIUU

Komuret no oopazoBannio Cankr-IlerepOypra

Anvunucrpaunus Kpacnoceabckoro paiiona Cankr-IlerepOypra

PACCMOTPEHO

Ha 3acemannun MO
y4YuTeNIe MaTeMaTUKU

I'BOY COII Ne262
COI''TACOBAHO YTBEPXJIEHO
IIpencenarens N.o. nupexropa

IICAarortdycCKoro CoOBCra

[IpoTokon 3acenanust MO ot
«29» aBrycra 2025T.

IO.A. BoapimakoBa Bosnremakosa 0. A

ITporokon 3acenanus Nell ot Ipuxa3 Ne580-ox1 ot «29»
«29» aBrycra 2025T. aBrycra 2025r.

PABOYAS ITIPOTPAMMA
(ID 7560521)

yueOHOro Kypca «BeposiTHOCTb ¥ CTATHCTHKA)

Ju1s oOyyaromuxcst 7-9 KiaccoB

,ﬂ,OKyMeHT nognmncaH

3M1eKTPOHHOMN NOANUCLIO
Ceptudomnkat 13 f9 a7 1b 5¢ 3d 8e 31 7a d4 fe 62 c8 4b 91 67

Bnapgeneu: KOnua AnekcaHgposHa bonbluakoBa

Oencteutenen: ¢ 01.02.2025 no 05.11.2025

Cankr-Ilerepoypr
2025-2026



MNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MU(GPOBOM MHpPE BEPOSATHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBITYI0 3HAYUMOCTh, KaK C TOYKH 3PCHHSI MPAKTHUCCKUX MPUIOKEHUH, TaK
U UX POJU B 00pa30BaHUU, HEOOXOIUMOM KaXJIOMYy 4dejoBeKy. Bo3pacraer ymucio
npodeccuii, mpu OBIaICHUH KOTOPHIMU TpedyeTcs xopoias 6a3oBasi MOATOTOBKA
B 00JaCTH BEpPOSITHOCTM W CTAaTUCTUKHM, Takas TOJrOTOBKa BaXKHa s
POAOJKEHUs 00pa30BaHus M ISl YCIEITHON Mpo¢eCCHOHATBHON Kaphephl.

Kasxprit 4emoBek MOCTOSTHHO MMPUHUMAET PEIICHHS Ha OCHOBE UMEIOIIHUXCS Y
HEro JaHHBIX. A 1J11 000CHOBAaHHOTO MIPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WK U30bITKa MHMOpPMAIIMK HEOOXOAMMO B TOM YHCIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIICHHUE.

NMeHHO 103TOMYy OCTpO BCTajga HEOOXOAUMOCTb c(opMUpOBaTH Yy
oOyyaromuxcsi PyHKIUOHAIbHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B CE0sI B KQUeCTBE
HEOTHEMJIEMON  COCTABIJISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTHUYECKHU
aHAIM3UPOBaTh MH(OPMAIUIO, TPECTABICHHYIO B Pa3IMUHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEaJbHBIX IMPOIECCOB W 3aBUCHUMOCTEH,
MIPOU3BONUTH MPOCTECHIIINE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHITUIIAMU COOpa, aHaIu3a u
MPEICTaBICHUS JAHHBIX W3 Pa3NUYHBIX cdep KU3HU OOIIecCTBa M TOCyJapcTBa
npuoOiaeT oO0ydalmMxcs K OOUIECTBEHHBIM HWHTepecaMm. V3ydeHne OCHOB
KOMOMHATOPUKH DPa3BUBAET HABBIKM OpraHHM3al mepebopa M moacuyéra vucia
BapHAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TE€OPUU
rpadoB co3maét MareMaTrHueckuil GyHaaMeHT aJisi HOPMUPOBAHKS KOMIIETEHITUN B
obnactu uHGOPMATUKU U UGPOBBIX TexHONOrui. [Ipu M3ydeHUH CTAaTUCTUKH U
BEPOSITHOCTU 00O0ramarTcsl MpeCTaBlIeHUuss OOyYarouuxcsi O COBPEMEHHOMU
KapTHHE MHpa W METOJax €ro HCCIeloBaHus, (pOPMUPYETCS TMOHUMAHHUE POJIU
CTAaTUCTUKU KaK NCTOYHUKA COIMAIILHO 3HAYMMOUN MH(DOpPMAITUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIVICHHUS.

B cooTBeTcTBUM ¢ JAaHHBIMHU LETISIMH B CTPYKTYpE NpPOrpaMmbl y4eOHOTO
Kypca «BeposTHOCTh U CTAaTHCTHKA» OCHOBHOTO OOIIETO 0O0pa3oBaHUs BBIICICHBI
CIeyIoIINe CcoAepKaTenbHO-MeToanyeckue auann: «l[IpencraBneHne maHHBIX U
omucaTellbHasl CTATUCTUKA», «BeposSTHOCTB», «DIEMEHTBHl KOMOWMHATOPUKM,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuaun «lIpencrapienre TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIY>KUT OCHOBOW mJisi ()OPMUPOBAHUS HABBHIKOB PaOOTHI ¢ HH(pOpMaIuen: ot
YTEHUS W WHTEepIpeTanuu WHGOpPMAIMU, NPEACTABICHHONW B TaOmuIax, Ha
auarpamMMmax W Tpadukax, 10 cOopa, TPEACTABICHHS M aHAlW3a JaHHBIX C
UCIOJIb30BAHUEM CTATHUCTUUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUS.



PabGoTass ¢ nmaHHbpIMHU, OOydYaromIMecs y4yaTCs CUYUTBHIBATH M HMHTEPIPETHUPOBATH
JAHHbBIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh IPOCTEHIINE THUIOTE3BI,
Pa3MBINIUIATh HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU H3MEHYMBOCTH, M OIEHUBATh X
BIIMSIHUE HA PACCMATPUBAEMbIC BETUYMHBI U MPOLIECCHI.

NuaTynTHBHOE NpEACTaBICHUE O CIyYaWHOW W3MEHUYUBOCTH, WCCIIEIOBAHUE
3aKOHOMEpPHOCTEH M TEHACHUUWA CTAaHOBUTCA MOTHBUPYIOIIEH OCHOBOM JId
M3y4YE€HUS TEOPUU BEPOSITHOCTEW. bosblioe 3HAaUYeHHME HUMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OIBITHI C KJIACCUYECKUMU BEPOSATHOCTHBIMHU MOJICIISIMHU.

[TonsiTHEe BEPOSATHOCTH BBOAWTCS KaK Mepa MPaBIONOAO00US CIy4aHOTO
coObrtusi. Ilpu wu3ydyeHnn ydeOHOTO Kypca oOOydYaroniuecss 3HAKOMATCS C
NPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIEHHS  BEpPOSTHOCTEH B CIy4YalHBIX
AKCIIEpUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTapHBIMU HCXO0J/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 00Jiee CIOKHbBIC
3aaud. B y4eOHBIM Kypc BXOASIT HaudalibHble NPEACTABICHUS O CIy4alHbIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro kypca OCYILIECTBISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
MHO»@ECTBAaMU M OCHOBHBIMHU OIEpAlMSIMU HaJ MHOXKE€CTBaAMHU, pacCMaTPUBAIOTCS
npUMeEpbl PUMEHEHUS U1l PEUICHUs 3ajlad, a TaKXKEe HCMOJb30BaHUSI B JIPYTHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHbIH Kypc «BeposiTHOCTh M CTaTUCTUKA», B
KOTOpBIA  BXOAAT paszaensl: «lIpencraBieHne JaHHBIX M ONUCATENIbHAA
CcTaTUCTHUKaA», «BeposTHOCTEY, «DneMeHThl KOMOMHATOpUKW», «BBemeHue B
Teopuro TpadoBy.

Ha usyuenue yuyeOHOTrO Kypca «BeposTHOCTh U CTaTHUCTHKA» OTBOJIUTCS B §
kiacce — 34 yaca (1 gac B Hefeno)



COJEPXAHUE OBYUYEHUA
8 KUIACC

[IpeacraBnenuie NaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)uKoB.

MHOX€ECTBO, DJJEMEHT MHOXECTBA, IOAMHOXKECTBO. Omnepanuu  Hax
MHOKECTBaMU: OObEIUHEHHE, MepeceueHue, aononHenrne. CBolicTBa omepanui
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKJItoueHus. lcnonb3oBaHue TpauyecKoro IpenCcTaBICHUs] MHOXKECTB JJis
ONMCAHUSI PEAJIBHBIX IIPOLIECCOB U SIBJICHUH, IIPHU PEILICHUH 3a/1a4.

N3mepenne paccenmBaHus AaHHBIX. J(Mcnepcus M CTAaHAAPTHOE OTKIOHEHME
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHus.

DOnemMeHTapHble COOBITUSL cilydailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHocT  coObituii.  OnbITBl ¢ PaBHOBO3MOXKHBIMHU — 3JIEMEHTapHBIMU
coObrTusiMu. CiydaiiHbiii BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JI€pEBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm pedep. [IpaBuio
yMHOeHHUs. Pemienue 3aiau ¢ nomolsto rpados.

[IporuBononoxueie coObiTHs. Juarpamma Oiinepa. OObeauHEHHE U
nepeceyenne coObiTuii. HecoBmectHpie  coObiTus. dopmyrna  crokeHus
BEPOATHOCTEU. YCIOBHAsE BEpPOATHOCTh. [IpaBmiio ymHOXeHus. HesaBucumbie
coOpiTuda. IlpencraBnenue skcnepuMeHTa B BUAE JepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEHW C MOMOIIBIO JEPEBA CIy4YaMHOTO JKCIEPUMEHTA,
quarpaMmm Ditepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHA [POI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTb U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIECHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUu €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIBHO-3THYECKUX IPUHIHUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTHUYECKUX 3a1a4y
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW NpogecCHOoHaIbHOU
JESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ad, PEUICHWH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEUYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMH,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTeMaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnmyeckoe BocnuTanue, (GpopmMupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
30POBbs, BEACHUA  370pOBOro  o0pa3a JKU3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTo K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) aganranus K M3MEHAKINUMCH YCJOBHAM COUMAIBHON U NPHUPOIHOU
cpeabl:

FOTOBHOCTBIO K JCWCTBUAM B YCIOBUSX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO ESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHITHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUM KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelieHUus U JeHcTBUsS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIECTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jiornuyeckue aeicTBuA:

e BBISABIATh U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUU MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpPENECICHNUS]  TOHSATHM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJII OOOOINECHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATH H  MPEeOOPa30OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE W OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHUBOpeYHsi B (akTaxX, [aHHBIX, HAONIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH TSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIPsIMBbIE W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC J0KAa3aTeIbCTBA
MaTeMaTH4eCcKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIoco0 pemieHus y4uyeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee TMOAXOMANUH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENIOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUME MPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYIHPOBATH 00OOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOACHMS, HCCIEAOBAHMS, OIIEHUMBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIIIBUraTh
MPETOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISAITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMM U WUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMamM, HWHON TpauKod H HUX
KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATh U POPMYITUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0O0CYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O00CYXIaeMOW TEMBI,
poOJieMbl, peraeMoi 3a7a4u, BHICKa3bIBaTh UJCH, HAIIEJICHHbIC HA TTOUCK
pEIIeHNs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XWBaTh pa3dyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPEJCTABIATh pe3yJIbTaThl pelieHus 3a/1auu, HKCIIEPUMEHTA,
HCCIIEIOBAaHMUs, IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 MPE3CHTAIMA U OCOOCHHOCTEN ayIUTOPUH;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUYaTbHON
paboTHI PU PEIICHNH YUEOHBIX MaTEeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLUI0
COBMECTHOW pPabOThl, pacnpenensTh BHIBI padOT, IOTOBAPUBATHCA,
00CyXKIaTh MpOLIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TIpPYyNIoOBBIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOET0 BKJajJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJIbHbIE yUeOHbIE [1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PELICHMs 3anadd (WiIu €ro
4acTh), BBIOMpATh CIOCOO peUIeHHs C Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIIEHUI ¢ YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELICHUs MaTEMaTHYECKOM 3aauH;

NPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHUS IIElIH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 8 kJiacce oOydYarolIMiiCsi TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekarb U npeoOpa3oBbIBaTh HWH(OPMALINIO, IMPEACTABICHHYIO B BUJE
Tabyull, JuarpamMm, rpaduKoB, NMPEACTaBIATh JaHHBIE B BUIE TaOJHUILI, JUATPAMM,
rpauKoB.

OnuceiBaTh JaHHBIE C IMOMOIIBK) CTATUCTUYECKHUX IIOKA3ATENEH: CpeIHHX
3HaYeHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKJIOHEHHUE).

HaxoauTs 4acToThl YMCIIOBBIX 3HAYEHUIN U 4acCTOThI COOBITHII, B TOM YHCIE
1o pe3yJibTaTaM U3MEPEHUN U HaOJI0ICHU.

Haxonutb BEpOSITHOCTU Cly4ailHBIX COOBITUI B OIBITax, 3Has BEPOSITHOCTU
3JIEMEHTApHbIX COOBITHI, B TOM 4YHCIE B OIBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSMHU.

Hcnonp3oBatk rpaduueckue MOJENIU: JEPEBO CIYyYalHOTO 3KCIEPUMEHTA,
ayarpamMMBbl Diiiepa, YucioBas mpsmas.

OnepupoBarh MOHATUSMH: MHOXKECTBO, IOJMHOXECTBO,  BBIIOJIHSTH
omepaly HaJ MHOXECTBaMH: OObEIUHEHHE, I[epeceueHue, JOIMOIHEHNUE,
NEPEYNCIIATD AIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MNpeACTaBICHHE MHOXECTB W CBA3EH MEXIy
HUMH I OIMCAHMS IIPOLIECCOB U SIBJICHUM, B TOM YMCIIE NPU PEIICHUM 3a1a4 U3
OPYrUX y4eOHBIX PEIMETOB U KyPCOB.

HNwmetp mnpencraBieHHe O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
IpUpoOAE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosan4yecTBo 4acoB D1eKTPOHHbIE
HauMeHoBaHue
Ne (uugposbie)
pa3esioB U TeM Koutpoabnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPorpamMmbl padoTsbI padoThI
pecypcbl
| [ToBTOpenue xypca 7 4 bubnmoreka [JOK
KJlacca https://m.edsoo.ru/7f417tb2
OnucarenbHast
2 CTaTUCTHUKA 4 bubmorexa TIOK
) https://m.edsoo.ru/7f417fb2
PacceuBanuvie m1aHHBIX
bubnuorexa [JOK
3 M 4
HoecTsa https://m.edsoo.ru/7f417fb2
4 BepostHOCTB 6 1 bubnuorexa IIOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2
5 BBenenue B Teoputo 4 bubmuoreka [JOK
rpadoB https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
6 C i 0 8
JIYHAHHBIC COOBITIA https://m.edsoo.ru/7f417tb2
O6o06111EHNE,
7 cHUCTeMaTU3alus 4 2 bubmorexa OK
. H https://m.edsoo.ru/7f417fb2
3HAHUU
OBIIEE KOJIMYECTBO
- 34 2 1

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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ITIOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KosmnuecTBo yacos DI1eKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [IpencraBneHune TaHHBIX. | bubmuorexa [IOK
OnucaTrenbHas CTaTUCTUKA https://m.edso0o.ru/863f029¢
) Crnyualinas ”3MEHUYMBOCTb. 1 bubnuoreka LIOK
Cpennue 9rcioBoro Habopa https://m.edsoo.ru/863f03fc
3 Cry4aitHbie COOBITHSA. 1 bubnuorexa [JOK
BepositHOCTH 1 yacTOTBI https://m.edso00.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOATHOCTEI: MOHETA U 1 bubmmorexa [IOK
p i https://m.eds00.ru/863f076¢
UrpajbHas KOCTb
bu6mmorexa [JOK
5 O 1
TIORCHIA https://m.edso0.1u/863f0a50
bubnuoreka [IOK
6 0 1
Jlucniepens HHEI0BOTO Hadopa https://m.edso0.ru/863f0a50
. CrangapTHOE OTKIOHEHUE | bubmuorexa [IOK
YUCJIOBOTO Habopa https://m.edsoo0.ru/863f0bfe
8 JuarpaMMbl pacCEMBaHUS 1 bubmmorexa [IOK
P p https://m.edsoo.ru/863f0eabd
bub6mmorexa [JOK
9 MHO0kecTBO, TOAMHOKECTBO 1
HOMECTRO, HOMMHONECTE https://m edsoo.r/863f1180
10 Omneparuu HaJ MHOKECTBAMM: | bubnmorexa [JOK
o0beMHeHne, TIepeCceUCHHE, https://m.edso0.ru/863f143¢



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

JOIIOJIHECHHUE

CaoiicTBa onepauuii HaJ

MHOKCCTBaMM:

1 MepPEMECTUTENBHOE, bu6mmoreka [JOK
coyeTaTenabHOe, https://m.edso00.ru/863f1784
pacrpeaenuTensHOE,

BKJIIOUCHHS

12 I'paduueckoe mpeacraBneHue bub6nuoreka LIOK
MHO>XECTB https://m.eds00.ru/863f198c
KoHTponbHas padoTa mo

13 temam "CraTucTHKA.

MmnoxecTBa"

14 DJIeMEeHTapHBIE COOBITHS. bubnuorexa [IOK
Cry4aitHble COOBITHS https://m.edsoo.ru/863fldec
bnaronpusrcrByromue

15 3neMeHIT)a HEIC ZO6I>ITI/IH bubmotera [JOK

P . https://m.edsoo.ru/863f1dec
BepositHOCTH COOBITHIT
bnaronpustcrByromue
16 3JIeMeHIT)a HEIC ZOGI:ITI/ISI bubmorera [JOK
p o https://m.eds00.ru/863 1172
BepositHOCTH COOBITHI
OMBITBHI ¢ PAaBHOBO3MOXXHBIMH
bu6mmoreka [IOK
17 9JIEMEHTAPHBIMU COOBITHUSMHU.
L. https://m.edsoo.ru/863f21ca
CrnyuaiiHblii BEIOOD
OMBITBEI ¢ PAaBHOBO3MOXXHBIMHU
bub6mnoreka [IOK

18 3JIEMEHTAPHBIMHA COOBITHSIMH.

L https://m.edsoo.ru/863f21ca
Cry4aitHbIii BBIOOD
19 [IpakTuueckas pabora bubnuorexa [IOK

"OmnbITH ¢ PABHOBO3MOYKHBIMHU

https://m.edsoo.ru/863f235a



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

3JIEMEHTAPHBIMUA COOBITUSAMU"

bu6mmorexka [JOK
20
Hepeno https://m.edsoo.ru/863f2ade
CaoiicTBa aepeBa:
€JIMHCTBEHHOCTb IyTH,
1 CyIIECTBOBaHUE BUCAUCH bu6mmorexa [JOK
BEPIINHBL, CBA3b MEXKITY https://m.edsoo.ru/863f2bac
YHCIIOM BEPILIUH U YUCIOM
peodep
bu6mmorexa [JOK
22 I1
DABHIIO YMHOMCHIA https://m.edsoo.ru/863f2¢d8
bubnuoreka [IOK
23 I1
PABIIIO yMHOMCHIA https://m.edsoo.ru/863f2e36
bu6mmoreka [IOK
24 II 3)
POTHBOTIONOMHOE CODRITHE https://m.edso0.ru/863f2{8a
parpamma Duepa.
25 §6Lep WHEHHE U HI; eceucHue Bubmorexa LIOK
A . P https://m.edsoo.ru/863f3214
CcOOBITHI AUPs.//M.edS00.Iu 002 1%
HecoBMmecTHBIE COOBITHS.
26 dopmyna ciaoxeHU bubmmorexa [IOK
pMYy . https://m.edsoo.ru/863f3372
BEPOSATHOCTEH
HecoBMecTHBIE COOBITHS.
27 Dopmyna CIoKEHUS Bubmiorexa LHOK
pMYy . https://m.edsoo.1ru/86313764
BEPOSITHOCTEH
[IpaBusio yMHOXKEHUS
)3 BEPOATHOCTEN. Y CIIOBHAs bub6nuoreka [IOK

BEpOATHOCTH. HezaBucuMBbIE
cOOBITHS

https://m.edsoo.ru/863f38ae



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae

[IpaBuno yMHOXEHUS

29 BEpPOSITHOCTEN. Y CIIOBHAs | bubnuorexa [JOK
BEpOATHOCTh. HezaBUCHMBIE https://m.edso00.ru/863f3b06
COOBITHSA

30 [IpencraBnenue ciyyaifHOro | bubnuorexa [IOK
JKCIIEPUMEHTA B BUJE JEPEBA https://m.edsoo.ru/863f3cbe

31 IIpencraBnenue ciry4yaitHOTO 1 bub6nuoreka [IOK
DKCIIEpUMEHTA B BHJIE IEpEBa https://m.edsoo0.ru/863f3120
[ToBTOpEeHmE, 0000IICHHE.

32 [IpencraBnenue JaHHBIX. 1 bubmorexa LOK

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

13 [ToBTOpeHnue, 06061IEHNE. | bubmuorexa [IOK
['padsr https://m.edsoo.ru/863f4312
KonrtponbHas padora o

34 temaM "CiiydaiiHble COOBITHS. 1
BepositHocTs. I'padsr”

OBIIEE KOJIMYECTBO YACOB 14
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https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
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INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHUS] OCHOBHOM
NpoBePsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTuCTHKA
W3Bnekatb W mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 BUJE TaONWI, AWarpamm, rpaduKoB, MPEICTaBIATh NAaHHBIC B BHJIC
Ta0IuIl, TUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOINBIO CTATUCTUYECKUX IIOKa3aTelIei:
5.2 CpEeHUX 3HAYEHUH U Mep paccenBaHus (pa3max, JIuUcCHepcus U
CTaHJapPTHOE OTKJIOHCHHE)
53 HaxonuTh 4acTOTHI YHCJIOBBLIX 3HAYEHHH M YaCTOTHI COOBITHM, B TOM
. quCIIe M0 pe3ysIbTaTaM U3MEPEHHUN U HaOII0JeHUH
HaxomuTe BEpOSTHOCTH CIIy4allHBIX COOBITHH B OMNBITaX, 3Has
54 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJE B OMBITaX C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonk3oBath  rpaduueckue  MOJECNHU:  JEPEBO  CIY4aHOTO
' AKCIIEPUMEHTA, TUarpaMMbl Disiepa, YucioBas mpsimas
OniepupoBaTh MOHSATUSMU: MHOXKECTBO, MOJMHOKECTBO; BBITIOJIHSITH
56 omepanvy  HajJ ~ MHOXECTBaMH: OOBEIWHEHHE, IepeceueHue,
' JIOTIOJTHEHUE; IEPEYUCIISITH JIEMEHTHI MHOXKECTB, IPUMEHSITH CBOMCTBA
MHOKECTB
Hcnonb3oBath Tpaduueckoe NPEICTAaBICHUE MHOXKECTB U CBs3CH
5.7 MEXIy HUMH JJisi ONTUCAHUs MPOILIECCOB U SIBJICHUM, B TOM YHCIIE TIPU

pellIeHnH 3a7a4 U3 JPYyTrux Y4eOHbIX MTPEIMETOB U KYpPCOB




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 [IpencraBneHne JaHHBIX B BUJIE TaOJIUI], JHAarpaMm, rpadukoB
- MHOX€eCTBO, 3JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omepanuu Haj
' MHO>KECTBaMU: 00bEIMHEHNUE, IEpeceUeHre, T0OTHEHIE
53 CaolicTBa onepauuii HaJl MHO)KECTBAMU: MIEPEMECTUTEIIBHOE, COUETATEIbHOE,
. pacnpenennuTeNbHOE, BKIOYEHUS
54 Hcnonp3oBanue rpaduyeckoro MNpeICTaBICHUS MHOXECTB Ui ONHCAHMS
‘ peaNbHbIX MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4.
s W3mepenue paccenBaHus NaHHbIX. Jlucnepcus W CTaHAAPTHOE OTKIOHEHUE
' YHUCIIOBBIX HAOOpOB. J[MarpamMma paccenBaHUs
DNeMeHTapHbIE COOBITHS ClydaiiHOro ombiTa. CilydailHble  COOBITHSA.
oy BepositHoct  coObITH. OmNBITBI ¢ PaBHOBO3MOKHBIMHM  3JIEMEHTapHBIMU
' coopiTusiMu.  CriydaliHbii  BBIOOp. CBsI3b  MEXKAYy MAaJIOBEPOSTHBIMH U
NPaKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIIECTBE M HAyKe
JepeBo. CBolicTBa J€peBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BHUCSIYCH BEPIIMHBI, CBA3b MEXIY YMCIIOM BEPIIMH K YnuciioMm pédep. [Ipasuno
yMHOXXeHus. Perenne 3a1a4 ¢ moMoIsio rpagos
[IpotuBomnonoxusle coObiTus. Juarpamma Diinepa. OObeauHeHue Hu
5.8 nepeceueHre cooObiTuid. HecoBmecTHbie coObiTHs. Dopmyna clioxKeHUs
BEPOSATHOCTEN
59 YcnoBHast BepossTHOCTB. [IpaBuino ymHoxxenus. HezaBucumble coObITHs
[IpencraBnenue »skcnepumeHTa B BuAe JepeBa. Pemienwe 3amay  Ha
5.10 HAaXO0KJICHUE BEPOSITHOCTEN C MOMOUIBIO IEPEBA CIYyYaHOIO YKCIIEPUMEHTA,

auarpamMm Oinepa




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 00IIIero
oOpa3zoBanusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLlun
HaJ/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIOJb30BaTh
rpa¢uyeckoe TpEICTaBICHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe olepupoBaTh IOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  pacClo3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTb IPUMEPBl W  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh MNOHATHAMM: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPAaJIbHBIX YUCEI, NPU3HAKU JEIUMOCTH,
EJIOE YMCII0, MOJYJIb YMCia, OOBIKHOBEHHAs! OpoOb M JecsATHYHAs JpoOb,
CTAaHJAPTHBIA BHJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHYECKUl KBaJpaTHBII KOpEHb;, YMEHHUE BBINOJIHATH JCHCTBHS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJAOYMBATh YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsSIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaTh NPUKHIKY H
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMenue OICprupoOBaTh TIMOHATUAMU: CTCICHL C MCJIbBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOX/IECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENeHUu OOoJbIie
€MHUILIBI; YMEHUE BBINOJHATH pacd€Tbl 1Mo ¢GopMylsiaM, IpeodOpazoBaHUs
IEJIbIX, APOOHO-PAlMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JoKeHHe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CyMMBbI U Pa3HOCTH

YMeHHe OomnepupoBaTh MNOHATHAMH: YHCIOBOE DPAaBEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTb JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, ApPOOHO-
paloHalIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHM, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pelIeHU 3a1a4d U3 JIPYTruX IPEeIMETOB M IMPAKTUYECKUX 3a1ad; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHHsI pelICHU ypaBHEHU, HEPABEHCTB M CUCTEM

YMmeHue omnepupoBarth MNOHSATHAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauWOOJIbIIEE W HAWMEHbIEEe 3HA4YCHUs (QYHKIUU, YMCHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLUUOHATIBHOCTb, JIMHEWHas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPOMOPIHOHAIBHOCTB,
napabona, runepbosa; yMeHue CTpOUTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku AN ONpeNeNeHUs CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad W3 APYTUX Yy4eOHBIX MPEIMETOB W PEaNbHON IKU3HU;
YMEHHE BBIpaKaTh (OPMYJIAMU 3aBHCUMOCTH MEKIY BETUIUHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENBHOCTD, apu(pMeTHUECKas
U TEOMETpHUYECKas IPOrpecCHMd; YMEHHME HCIOJIb30BAaTh  CBOMCTBA
HOCJIEeI0BaTeNbHOCTEH, (POPMYINIBI CyMMBbI M OOILIETr0 4ieHa MpU PEHICHUU
3a1a4, B TOM 4YHCIE 33Jad M3 APYyruxX y4eOHBIX HPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a1a4u pa3HbIX TUIOB (B TOM YMCIIE€ HA MIPOLEHTHI, 10JU U
4acTH, JABWKEHHE, padoTy, LIeHy TOBAPOB M CTOMMOCTh MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YHpPaBICHHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISTH BBIPAXKECHUS, ypPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIECAOBATh IIOJIy4YCHHOE PEUICHHE U
OLIGHUBATh MPABJIONIOA00HOCTD MOJTYYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJIbHUK,
napajuieJiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTH,
KpYT, KacaTeabHasl; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3aJa4d, B TOM YWCIIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUAX BEIUYUH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB (uryp u
¢dakToB

10

YMeHue omepupoBaTh TOHSATHSAMH: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBIX, YToJl
MeX1y IpSIMbIMU, IEPIIEHINKYIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
noJI0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apaJuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MUPE
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YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yriia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJI0MIA/h; YMEHUE OIIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl MepuMETpa U TIIOIIAIA MHOTOYTOJIbHUKOB, IJTMHBI OKPYKHOCTH U
IIOMIAM Kpyra, oObeMa MPsIMOYTOJBHOTO Mapalljielienumne/a; yMEHHe
MPUMEHSTh MPU3HAKKA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiapHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIe

12

YMenue  uzoOpaxarb  IUIOCKME  (QUTYpRl W HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpBl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBLIX CPCACTB II0 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO
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YMeHue ornepupoBaTh MOHATHAMU: MPSMOYTOJibHAash CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ay, B
TOM YHUCJIE U3 APYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSIMH: CTOJOMKOBBIE U KPYTOBBIE AHArPaMMBI,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Meanana, HanooJbIIee 1 HaNMEHbIIIee
3HaueHus,  pa3Max  YUCIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTh,
MHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALIHIO, NPEACTABIECHHYIO B
TabIMIax ¥ Ha JuarpaMMax, OTPa)Kalollyl0 CBOMCTBA M XapaKTEPUCTUKU
peasIbHBIX MPOIECCOB U SIBICHUN; yMEHHE pAClO3HABaTh H3MEHYHBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TOHATUSAMHU: CIy4YallHBIA ONBIT  (CIoy4yailHBIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (PJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIBITa, CllydyaliHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHUE
HaXOIUThb  BEPOATHOCTM  CIy4yallHBIX  COOBITMM B oOmBITaX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3aJauu
METOZOM OpraHM30BAaHHOIO Iepedopa W C HCIOJIb30BaHMEM IpaBHIIA
YMHOXXEHUS; YMEHHME OLCHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
ABJICHUH, NTOHMMATh POJIb NPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUH B OKpYXaroIleM MHPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX
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YMeHue BbIOMpATh MOIXOASIINN M3YyUSHHBIH METO AJISl PELICHUs 3a]lauH,
IIPUBOAMUTH INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
JKU3HHM, DPACIO3HABAaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBaTh OTJEJIbHBIE BBIJAIOIINAECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJE
pa3BUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH NMPUMEPBI MaTEMaTHYECKHX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE
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1

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUSA

Yucia 1 BEIYMCIIEHUS

1.1

HaTypanLHHe n OCJIbIC YnCia. HpI/I3HaKI/I JACITUMOCTHU LCJIbIX YUCCII

OOBIKHOBEHHBIE U JECSITHYHBIE OPOOH, MPOLIEHThI, OECKOHEUHBIE MEPHOIUYECKHE

1.2 Xpob
1.3 Paronanbsheie uncia. ApupMeTHuecKre onepayy ¢ paloHaIbHBIMU YUCIIaMU
1.4 JleficTBuTenbHBIC Yncia. Apru(pMETHIECKHUE ONIEPAIMH C ICHCTBUTEIIBHBIMUA YUCIIAMHU
15 HpH6HH>KéHUHLIe BBIUMCJIEHMS], [IPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUM
2 Anrebpanyeckue BhIpaXKEHUS
2.1 BykBeHHbIe BbIpaXeHUsI (BbIPaXKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ nenslM nokaszatesieM. CTENEeHb ¢ pallMOHAJIBHBIM IOKa3aTeneM. CBoiicTBa
' CTeNeHu
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poob
)5 Apudmernueckuii KOpeHb HaTypaibHOUW cTeneHu. JlelcTBUA ¢ apudMeTHUYECKUMHU
' KOPHSIMH HaTypaJbHOU CTEHICHH
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lensle 1 1poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M1 COBOKYITHOCTH YpaBHEHUI
19 Lensle u napoOHO-paloHaibHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBEHCTB
33 Pemrenue TekcTOBBIX 337124
4 YucaoBbIe IOCIEN0BATEILHOCTH
4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHuUs II0CIIEA0BATEILHOCTEH
4.2 Apudmernueckas ¥ TeoMeTpudecKas nporpeccuu. @opMyia cII0XXHBIX MPOIEHTOB
5 OyHKIHH
OynK1UA, crocoObl 3aganus GyHkuud. ['paduk Gyakmuu. O6IacTh onpenencHus u
51 MHOKeCTBO 3HaueHui QyHkiuu. Hymu Qynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [TpoMexyTku MOHOTOHHOCTH (yHKIMU. MaKCUMyMbl U MHUHUMYMBI (DYHKIIUH.
Haubonpiiee n HaumeHblee 3HaYeHUE (PYHKIUN HA IPOMEKYTKE
6 Koopaunatsl Ha nmpsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckne GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK




7.3

MHOroyrojabsHUKH

7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BETUYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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