MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
MuHuCTEepPCTBO 0011€ro 1 NpPo(ecCHOHATBHOro 00pa3oBanusi PocToBckoii

MyHVILu/l MABbH Deznean MYHULIAMANILHOE OﬁﬂacTH

BIOKETHOE
OE 3 e
BIOMPKETHOE oy e, =rocmmaen oo -
OBILIEOBPA3OB i . OTHE 00pa3oBanusa AaMuHucrpanuu Tanunckoro paiiona
‘OBLEOBPA3OBATEIbHOE

ATENBHOE YUPEKAEHVE TAUMHCKAS CPEAHSAS

OBLUEOBPABOBATENBHASA WKOMA No.

o MBOY T COIII Ne3
TAUMHCKAA él‘?;fi.i?é’&i?f:aﬁnga;i‘f"e"féiﬁfff' AllUHCKasA 0
Anekcangposuy, SN=BygapnH,
CPEMNAA G-
O 5 LLl EO 5 PAsoB gEU.IE>Ka :OBA\T-lEﬂbHAR LLlKgﬂA No.3
UEOBPASOBLE e et o

LIKOMA No. 3 Ezsiniamessriow

PACCMOTPEHA COT'JTACOBAHA YTBEPX/EHA
PyxoBonurens [IIMO 3am.qupekropa o YBP  Jlupexktop mkoJibl
CCTCCTBCHHO-HAYYHOI'O
uKia Cuzona H.1O. bynapun C.A.
[Ipuka3z Nel ot «27» aBrycta  IlpukaszNel31 ot «29»
2025 . aBrycra 2025T.
I'punena T.B.

[IpoTokomn Nel ot «26»
aBrycra 2025T.

PABOYAS ITPOI'PAMMA
(ID 8203073)

yueOHoro kypca «BeposiTHOCTb M CTATHCTHKA»
JUIst o0yuaromuxcs 8 Kiacca

Yuurens: ['punesa T.B.

cr.Tanumuckas
2025-2026



IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBoM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOUKH 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK
U UX POJHU B 00pa30oBaHUU, HEOOXOIUMOM KakJI0My ueoBeKy. Bo3pacraer umucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoias 0a30Bas MOJAT0TOBKA
B 00JacTd BEpPOATHOCTH W CTATUCTUKH, Takas TMOATOTOBKAa BakHA MJIs
IPOAOKEHUs 00pa30BaHuUs U [ YCIEIIHON Mpo¢deCCHOHAIbHON Kaphephl.

Kaxxnprit 4enoBek MOCTOSHHO MPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000OCHOBaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEOCTATKa
WM 1M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpolIo chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NmMenHo mo03TOMY OCTpO BCTajga HEOOXOAMMOCTh chopmMupoBaTh Yy
oOyyJaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBIISIIONIEH  yYMEHHME  BOCIPUHUMATh U KPUTHUUYECKHU
aHAJIM3UPOBATh UHGOPMAITUIO, TTPEICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEATbHBIX TMPOIECCOB W 3aBUCHUMOCTEH,
IPOU3BOIUTH MPOCTEHINNE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHaIu3a u
NPECTaBICHUS JAHHBIX W3 Pa3HYHBIX Ccep KU3HU 00IIecTBa M TocyAapcTBa
npuoOuiaeT oO0ydaroImMxcss K OOUIECTBEHHbIM HHTepecaMm. F3ydeHne OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHHU3allMH mepebopa M moacyéra 4ucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MareMaTuuecKuil pyHaaMenT st GOpMHUPOBAHUS KOMIIETEHIIUHN B
obnactu WHPOPMATUKU U ITUMPOBBIX TeXHONOTUH. [Ipn M3y4eHUM CTaTUCTUKH U
BEPOATHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOYYaromMXCsi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHus, (popMupyercs MOHMMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIILHO 3HAYMMOMN MH(OpMAIUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBMM ¢ MaHHBIMH LEISAMU B CTPYKTYpe MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTaTHCTUKA» OCHOBHOTO OOIIETO 0Opa30BaHUs BbIACICHBI
clenyrolme cojepkareabHo-MeToaudeckue nuHun: «llpeacraBneHne gaHHBIX U
omucarelibHasl CTAaTUCTHUKa», «BeposSTHOCTb», «DIEMEHTBl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepxanne uann «lIpencraBieHre TaHHBIX U ONMHACATEIbHAS CTATHCTHKA
CIIY)XKUT OCHOBOW il ()OPMHPOBAHUS HABBIKOB PAOOTBI ¢ HWH(pOpMANUCH: OT
YTeHUS] W UHTeprpeTanuu WHOOpPMAIUK, NPEACTaBICHHON B TaOmuax, Ha
auarpamMMmax W rpadukax, 10 cOopa, MpEACTaBICHHS M aHalld3a JaHHBIX C
UCTIONB30BAaHUEM CTAaTHUCTHUYECKUX XapPaKTePUCTHK CPEIHUX M PACCEHBAHUA.
PabGotas ¢ maHHBIMH, OOydYaroIIMecss ydaTCs CUYUTBHIBATH W HMHTEPIPETHPOBATH



JIAaHHBIEC, BBIABUIAaTh, APTYMEHTHUPOBATH U KPUTHUKOBATH MPOCTEHIINE TUIIOTE3BI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH UX
BJIUSIHAE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE NPENCTABICHUE O CIy4YalHONM W3MEHUYMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEM W TEHAEHLMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
U3YUYEHUS] TEOPUU BEPOSTHOCTEH. boibllloe 3HAYEHHE HMEIT NPaKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMH.

[TonaTre BEpOSTHOCTH BBOAUTCA KakK Mepa MpaBAONoAoOusl CIydailHOTO
coObrtusi. Ilpm w3ydyeHmm ydeOHOTO Kypca OOydYaroniuecss 3HAKOMATCS C
MPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHMS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOKHBIMU AJIEMEHTAaPHBIMU HCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbIH Kypc BXOIAT HayajdbHbIE MPEACTABICHUS O CIyYallHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eObHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
MHOXECTBAMU M OCHOBHBIMHU OIIEPALMSAMU HaJ MHOYKECTBAMHU, pacCMaTPUBAKOTCS
MPUMEPHl TPUMEHEHUS JJIsl PEIICHUS 3a/1a4, a TaKXKe HCIOJIb30BaHUS B JIPYTHUX
MaTEMaTUYECKUX KypcaxX U y9eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaercs y4eOHbINH Kypc «BeposiTHOCTh M cTaTUCTHKA», B
KOTOpBIM  BXonmatr paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHas
CTaTUCTHUKA», «BeposTHOCTEY, «DmeMeHThl KOMOMHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha uzyudenne yueOHOrO Kypca «BeposSiTHOCTh U CTaTUCTUKA» OoTBoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hememo), B 8 kinacce — 34 yvaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
8 KUIACC

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

MHOX€ECTBO, DJJIEMEHT MHOXECTBA, IOAMHOXKECTBO. Omnepanuu  Hax
MHOKECTBaMU: O0ObEIUHEHHE, MepeceueHue, aomnonHenue. CBoicTBa omepaunui
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKJItoueHus. Mcrnonb3oBaHue TpaUyecKoro IpenCcTaBICHUs] MHOXKECTB JIs
ONMCAHUsI PEAJIbHBIX IIPOLIECCOB U SIBJIICHUH, IPHU PEILICHUH 3a1a4.

N3mepenne pacceumBaHus AaHHBIX. JMcnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. /lnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITUS cilydailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHocT  coObituii.  OnbITBl ¢ PaBHOBO3MOXKHBIMHU — 3JIEeMEHTapHBIMU
coObITusiMu. CiydaiiHblii BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JI€pEBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYEN BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm pedep. [IpaBuio
yMHOKeHHUs. Pemienne 3aiau ¢ momolpto rpados.

[IporuBononoxueie coObiTHs. Juarpamma Oiinepa. OObeauHEHHE U
nepeceyenne coObiTuii. HecoBmectHpie  coObiTus. dopmyrna  crokeHus
BEPOATHOCTEU. YCIOBHAsE BEPOATHOCTh. [IpaBmiio ymHOXeHus. HesaBucumsblie
coOpiTud. IlpencraBneHue skcnepuMeHTa B BUAE JepeBa. Perienue 3agady Ha
HaxO0XJICHUE BEPOSATHOCTEHW C MOMOIIBIO JEPEBA CIy4YaMHOTO JKCIEPUMEHTA,
auarpaMmm Jiepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

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

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MPUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornueckue aeicTBUA:

e BBISABIIATh U XapaKTEPU30BATh CYIICCTBEHHbBIC MPU3HAKU MATEMaTHUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUW MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpENECICHNUs]  TOHSATHM, yCTAHABIMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIMA, OCHOBAaHMS JJIi OOOOINEHHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATh M  MPeOOPa3OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE W OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIe W oOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYrsi B (akTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHATIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHU (NIpsIMBbIC W OT
POTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIBLHO HECIOXHBIC J0KA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIME TMPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYITHPOBATH 00OOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MIPOBEAEHHOIO HAOJNIOJCHMS, WCCIEAOBAHMS, OIIEHMBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEIOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpPMAIUH, JAAHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (POPM IIPEJICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHON TpauKod H HUX
KOMOMHAIIUSIMU;

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

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0Ji¢ 00CYXXJICHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BbICKa3bIBaTh UJCHU, HAIICJICHHbIC HA TIOUCK
pEIIeHNs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XKWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1auu, HKCIIEPUMEHTA,
HCCIIEIOBaHMUs, IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPUH;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PHU PEIICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/Iﬂ:

CaMOCTOATENIBHO COCTaBJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (Wiau €ro
4acTh), BBIOMpATh CIOCOO peUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

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

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

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IIElIH,
HaXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroNIMICS TOJYYHUT CICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Uutate uH(OpMaIMio, TPENCTAaBICHHYI0O B TalOnuIax, Ha audarpammax,
IPEACTaBIATh JAaHHBICE B BUJE TaONHI], CTPOUTH JIUArpaMMbl (CTOJIOWMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEAIbHBIE  YHUCJIOBBIE  JAHHBIC,
IIPE/ICTaBIICHHBIE B TAOJINIIAX, HA TUarpaMMax, rpaukax.

Hcnonw3oBaTh Uil ONMCAaHHUS JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKMU:
cpenHee apupMETHYECKOe, MeJHWaHa, HauOoJblllee U HAaWMEHbIEe 3HAYCHUS,
pa3Mmax.

Nmetp mnpencraBneHue O CiydyalHOM HW3MEHYMBOCTM Ha IIPUMEPAX IIEH,
bu3HYecKNX BETWYNH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOydenuss B 8 kJjacce 0Oydyarolmuics TMOMYYUT ClEAyIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHIIC
Tabyuil, quarpamMm, rpadyKoB, MPEJACTaBIATh JaHHBIC B BUJEC TaOIUII, JUATPAMM,
rpaduKoB.

OnuceiBaTh aHHBIE C TMOMOIIBK) CTATUCTUYECKUX IMOKa3aTeNel: CPEeHUX
3HAUYCHUH U Mep paccenuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE).

HaxonuTh 9acTOThI YMCITOBBIX 3HAYCHUIH W YACTOTHI COOBITHI, B TOM YHCIIC
0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUI.

Haxonutb BEpOSITHOCTH CIly4ailHBIX COOBITUN B OIBITaX, 3Has BEPOSATHOCTHU
AJIEMEHTApPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh rpadudeckue MOJEIH: JEPEBO CIyYailHOTO HKCIIEPUMEHTA,
ayarpamMMsbl Dilliepa, YucioBas mpsmasi.

OnepupoBaTh MNOHATUSMH: MHOXECTBO, IIOJMHOXECTBO,  BBINOJHATH
omepalud HaJl MHOXECTBaMH: OObEIMHEHUE, I[epeceueHue, JOMOTHEHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTaBICHHE MHOXECTB W CBA3EH MEXKIY
HUMH JIJI1 ONMCAHMS MPOLIECCOB U SIBIICHUI, B TOM YMCJIE MPHU PELICHUM 33734 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnexkate wu mpeoOpa3oBbiBaTh HH(OpMAIMIO, MPEACTaBICHHYIO B
pPa3NUYHBIX MCTOYHUKAX B BHUJE TaOJUIl, AUAarpamm, rpadukoB, MpPEICTaBIATH
JaHHBIE B BUJIE TaOJIUII, TUarpaMM, rpauKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHU.

HaxoauTh 4acToThl 3HaY€HUI M 4acTOTHl COOBITHSI, B TOM YHUCIIE TOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOICHUN.

Haxonutb BepoSITHOCTU CIly4allHBIX COOBITHI B M3Y4YEHHBIX OIbITaxX, B TOM
YHUCJI€ B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPUSIX
VCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEpUAX UCNBITAHUN bepHyIuIn.

Nmers mnpexacraBiieHMEe O CIy4alHOW BEJIMYMHE M O PACHPEACIICHHUHU
BEPOSTHOCTEM.

NMeTh mnpenctaBieHWE O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEIN B
IpUPOE U OOIIECTBE.



8 KVIACC

KoaunvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
| [ToBTOpenue kypca 7 4 bubmuoreka [JOK
Kjacca https://m.edsoo.ru/7f417fb2
OnucarenbHas
2 CTaTUCTHUKA 4 bubmorexa TIOK
' https://m.edsoo.ru/7{417fb2
PaccenBanue naHHbIX
but6mmoreka [JOK
3 M 4
HoKecTsa https://m.edsoo.ru/7f417fb2
4 BepostHocTh 6 1 bu6nuoreka [IOK
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro 4 bu6mmoreka [JOK
rpadoB https://m.edsoo.ru/7f417fb2
bubnunoreka [JOK
6 C 7 0 8
DA https://m.edsoo.ru/7f417fb2
O000mmenue,
7 cHUCTeMaTU3alus 4 2 bubmorexa HOK
. H https://m.edsoo.ru/7f417fb2
3HaHUHN
OBUIEE KOJIMYECTBO
1 34 2 1
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8 KUIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka Konrpoasbnsie | IlpakTnyeckue Aara unGposbie
n/n Bcero U3ydeHust o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
| [IpencraBienue 1aHHBIX. | bu6mmorexa [JOK
OrnucarenpHas CTaTUCTUKA 03.09.2025 | https://m.edsoo0.ru/863f029¢
5 Crnyualinas ”3BMEHYMBOCTb. 1 bubnumorexa LIOK
Cpennue yncnoBoro Habopa 10.09.2025 | https://m.edsoo.ru/863f03fc
3 CryqaitHbie COOBITHSA. | bubnuorexa [JOK
BeposiTHOCTH 1 4acTOThI 17.09.2025 | https://m.edsoo.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOATHOCTEM: MOHETA U 1 bubmorexa LHOK
P ) 24.09.2025 | https://m.edsoo.ru/863f076¢
UTrpanbHasi KOCTh
bu6mmoreka [JOK
5 O 1
THCTOHCHI 01.10.2025 | https://m.edsoo.ru/863f0a50
bub6nuoreka [IOK
6 0 1
Jluctiepenst aHcioBoro Hadopa 08.10.2025 | https://m.edsoo.ru/863f0a50
. CrangapTHOE OTKIOHEHUE | bubnuoreka LIOK
YUCJIOBOTO Habopa 15.10.2025 | https://m.edsoo.ru/863f0bfe
8 JnarpaMMbl paccernBaHUs 1 bubmmorera [JOK
P P 22.10.2025 | https://m.edsoo.ru/863f0eabd
9 MHOeCTBO, MOJIMHOKECTBO 1 bubmorexa HOK
> 104 05.11.2025 | https://m.edsoo.ru/863f1180
Onepanuu HaJ MHOKECTBAMMU:
10 o0beMHEeHne, IEPeCCUCHHE 1 bubmmorexa [IOK
! > 1P : 12.11.2025 | hitps://m.edsoo.nw/863f143c

JOIIOJIHEHHUE



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
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CaolicTBa onepanuii HaJ

MHOKECTBAMU:

1 MEPEMECTUTENBHOE, bubanoreka [HOK
COYETaTEIbHOE, 19.11.2025 | https://m.edsoo.ru/863f1784
pacnpenenuTenbHoe,

BK/IIOUEHUS

12 ['padpuaeckoe nmpeacraBieHne bubnuorexa [IOK
MHOYKECTB 03.12.2025 | https://m.edsoo.ru/863f198¢
KontponsHast pabora o

13 "C .

TEMaM Ta"'l:I/ICTI/IKa 10.12.2005
MmuosxkectBa

14 DneMeHTapHbIe COOBITHS. bubnuoreka [JOK
Cryyaiinbie COOBITHS 17.12.2025 | https://m.edsoo.ru/863fldec
brnaronpusrcTByromnmue

P 4 bubmnoreka IJOK
15 3JIEMEHTAPHBIC COOBITHS.
. 24.12.2025 | https://m.edsoo.ru/863f1dec
BepositHOCTH COOBITHI
braronpusrcTByromnme
P 4 bu6mmorexa [JOK
16 3JIEMEHTAPHBIC COOBITHSI.
. 14.01.2026 | https://m.edsoo.ru/86311{72
BepositHocTH cOOBITHIT
OnBbITBI ¢ pAaBHOBO3MOXXHBIMHU
17 3JIEMEHTAPHBIMH COOBITUSIMUA Bubmiorexa OK
. pu ' 21.01.2026 | https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
OnbITh ¢ paBHOBO3MOXXHBIMHU
18 AJIEMEHTAPHBIMUA COOBITASIMU Eubmorexa OK
o pv ' 21.01.2026 | https://m.edsoo.ru/863f21ca
CryualiHblil BBIOOD
[IpaxTnueckas pabota
19 "OnBITHI ¢ PaBHOBO3MOKHBIMHU bubmmorexa TIOK
P 28.01.2026 | https://m.edsoo.ru/863f235a

3JIEMEHTAPHBIMHU COOBITUAMU"



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

bu6mmorexa [JOK

20
flepeso 04.02.2026 | https://m.edsoo.ru/863f2a4e
CsoiicTBa aepesa:
€IMHCTBEHHOCTb IyTH,
21 CyIIIECTBOBaHUE BUCAUYCH bubnmoreka [JOK
BEPIINHBL, CBA3b MEXKIY 18.02.2026 | https://m.edsoo.ru/863f2bac
YUCJIOM BEPIIUH U YHCIIOM
peoep
bu6mmoreka [JOK
22 IT
PABHIO yMHONCHMA 25.02.2026 | https://m.edsoo.ru/863f2¢d8
bu6mmoreka [IOK
23 IT
PABHIIO yMHOKCHIA 04.03.2026 | https://m.edsoo.ru/863f2e36
bub6muoreka [IOK
24 IT o
POTHBOTIOTOAKHOE COOBITHE 11.03.2026 | https://m.edsoo.ru/863f2{8a
rarpaMmma Jusepa.
25 g(ﬁ)ep WHCHUE U nlza eCeUCHHE bubmorexa HOK
8 . P 18.03.2026 | https://m.edsoo.ru/863f3214
COOBITHI
HecoBmecTHBIC COOBITHS.
26 dopmyJia CI0KEHUS bubmorera [JOK
Py N 08.04.2026 | https://m.edsoo.ru/863f3372
BEPOSITHOCTEH
HecoBmecTHBIE COOBITHS.
27 dopmyia CI0XKEHUT bubmorexa HOK
Py N 15.04.2026 | https://m.edsoo.ru/863f3764
BEpPOSITHOCTEH
[IpaBuio yMHOXKEHUS
)3 BEpPOSITHOCTEN. Y ClTOBHAsA bubnuotexa [IOK
BEpOATHOCTH. HezaBuCHMBIE 22.04.2026 | https://m.edsoo.ru/863f38ae
COOBITHS
29 [IpaBuiio yMHOXKEHUA bubnuoreka [IOK



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

BEPOATHOCTEM. Y CIIOBHAsA 29.04.2026 | https://m.edsoo.ru/863f3b06
BEpOATHOCTH. HezaBuCHMBIE
coObITUS

30 [IpencraBnenue ciyyaifHOro | bubnuoreka [IOK
SKCTIEpPUMEHTA B BUJIE JIepeBa 06.05.2026 | https://m.edsoo.ru/863f3cbe
KonTponbHas pabora no

31 temaMm "CiydaiiHble COOBITHSL. 1 13.05.2026
BepostHocTs. I'padsr”

1 [IpeacraBnenue ciry4aitHOro | bubnuorexa [JOK
SKCIIEpPUMEHTA B BHJIE JIepeBa 13.05.2026 | https://m.edsoo.ru/8633120
[ToBTOpenue, oboOIICHNE.

33 [IpencraBnenre TaHHbBIX. 1 Bubmiorexa HOK

20.05.2026 | https://m.eds0o.ru/863f4128
OnucarenbHasi CTAaTUCTHKA

34 [ToBTOpeHnue, 06001IeHNE. | bu6mmoreka [JOK
I'pader https://m.edsoo.ru/863f4312

35 1
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTuCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MHQPOPMAIUIO, MPEACTABICHHYIO B
5.1 BUJE TaONWIl, AWarpamm, rpaduKoB, MPEICTaBIATh NAaHHBIC B BHJIC
Ta0NuIl, TUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTHUCTUYECKUX IIOKa3aTelIeH:
5.2 CpEeIHUX 3HAYEHUH U Mep paccenBaHus (pa3Mmax, JIuUCHEpCUs U
CTaHJapPTHOE OTKJIOHCHHE)
53 HaxonuTh 4acTOTHI YHCJIOBBLIX 3HAYEHUH M YaCTOTHI COOBITHM, B TOM
. quCIIe M0 pe3yIbTaTaM U3MEPEHUN U HaOII0 e HUN
HaxomuTh BEpOSTHOCTH CIIy4YallHBIX COOBITHH B OMNBITaX, 3Has
54 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITUIA, B TOM 4YHCJE B OMBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonk3oBath  rpaduueckue  MOJENHU:  JEPEBO  CIYYaHOTO
' IKCIIEPUMEHTA, TUarpaMMbl Disiepa, YucioBas mpsimas
OniepupoBaTh MOHSATUSMU: MHOXKECTBO, TMOJMHOKECTBO; BBITIOJIHSITH
56 omepanvy  HajJ ~ MHOXECTBaMH: OOBEIWHEHHE, IepeceueHue,
' JIOTIOJTHEHUE; TIEPEYUCIISITH JIEMEHTHI MHOXKECTB, IPUMEHSITH CBOMCTBA
MHOKECTB
Hcnonp3oBath Tpaduueckoe NPEICTAaBICHUE MHOXKECTB U CBs3CH
5.7 MEXIy HUMH JIJisi ONTUCAHUs MPOLIECCOB U SIBJICHUM, B TOM UYHCIIE TIPU

pellIeHnu 3a1a4 U3 JPYyTruxX Y4eOHbIX MTPEIMETOB U KYpPCOB

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA 8 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA

5 BeposiTHOCTB M cTaTuCTHKA

5.1 [IpencraBnenue JaHHBIX B BUJIC TAOJIHII, TUArpaMm, rpad)uKoB




MHO}KGCTBO, 9JICMCHT MHOXECTBA, IIOAMHOXKECCTBO. OnepauI/m HazgQ

>2 MHOX€ECTBaMU: 00bEMHEHHUE, IepeceueHue, JONOTHEHNE
53 CaoiicTBa onepaluii HaJl MHOXXECTBAMHU: NIEPEMECTUTENBHOE, COUETATEIBHOE,
' pacIpeaeuTeIbHOE, BKIOUEHUS
54 Hcnonp3oBanne rpaduyeckoro MpPeACTAaBICHUS MHOXECTB Ui ONHCAHHS
' peanbHBIX IPOLIECCOB U SBJICHUM, IPU PELICHUHU 3a/1a4.
s N3mepenne paccenBaHusi JaHHBIX. /ucniepcusi M CTaHIAapTHOE OTKIIOHEHUE
. YHCIOBBIX Ha0OpoB. JlMarpamma paccenBaHUs
DneMeHTapHbIe COOBITUSA CIIy4ailHOTO ombiTa. Ciy4ailHble COOBITHS.
s6 BepositHocTi  coObITH. ONBITEI ¢ PaBHOBO3MOXXHBIMH JICMEHTAPHBIMU
. coObitusivu.  CiydaifHbiii  BbIOOp. CBsI3b MEXIy MAJOBEPOATHBIMH U
MPAKTUYECKHU JOCTOBEPHBIMU COOBITUSMU B IIPUPO/JIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: EIUHCTBEHHOCTh TIYTH, CYIIECTBOBAHHE
5.7 BUCSIYEH BEPLIMHBI, CBA3b MEXJ1y YMCIOM BEpIIMH U uucioM péodep. [Ipasuio
yMHOkeHus. Pemenue 3aa4 ¢ momoiipto rpagos
[IporuBononoxkubie coObiTHs. Jluarpamma Diutepa. OObequHCHHE U
5.8 nepeceyeHre coObiTui. HecoBmecTHble coObITHS. DoOpMmyna CHOXKEHHUS
BEPOSATHOCTEMN
5.9 VYcnoBHast BeposiTHOCTb. [IpaBuiio ymHoxkenus. HeszaBucrumbie coObITHS
IIpencraBnenue oskcnepumeHTa B BuAe JepeBa. Pemienne 3amad Ha
5.10 HaxO0JEHUE BEPOSITHOCTEN C MOMOIIBIO JAEPEBa CIYYaHHOIO SKCIEPUMEHTA,

quarpamm Diiepa




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepsieMoro
TpeOoBaHUs

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

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLluU
Ha/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIO0JIb30BaTh
rpadpuyeckoe TpEACTaBIEHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OolepupoBaTh IIOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  paclo3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOAUTb IPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUMI

YMeHue onepupoBaTh MNOHATHSAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPAJIbHBIX YUCEI, NPU3HAKU AEIUMOCTH,
LeJIOE YMCII0, MOJYJIb YMCa, OOBIKHOBEHHAs! OpoOb M jAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHUJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOpEHb, YMEHHUE BBINOJHATH JCUCTBHS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsSIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaTh NPUKHUIKY H
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMenue ONCprupoOBaTh TIMOHATUAMHU: CTCHUCHL C MCJIBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHBIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHUu OOoJbIie
€JMHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1Mo ¢GopMylsiaM, IpeodpazoBaHuUs
IEJIbIX, JAPOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JoKeHHe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OomnepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pellaTh JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, JpPOOHO-
palOHalIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, JTMHEHHbIE HEPABEHCTBA U X CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHCIE IIPU
pelIeHUn 3aJa4y U3 JIPYIruX IPEeIMETOB M INPAKTUYECKUX 3a]ad; YMECHHUE
UCIIOJIB30BaTh KOOPAWHATHYIO NPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300paKeHHsI pellIeHU ypaBHEHU, HEPABEHCTB M CUCTEM

YMmenue omnepupoBarth NOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbINIEEe 3HA4YCHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLIUOHATIBHOCTb, JIMHEWHAas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPONOPLHOHAIBHOCTS,
napabona, runepboia; yMeHue CTpoUuTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHHus CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad W3 APYTUX Yy4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIaMU 3aBHCUMOCTH MEKIY BETUYNHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENBHOCTD, apu(pMeTHUECKas
U TEOMETpHUYECKas IPOrpecCMd; YMEHHME HCIIOJIb30BAaTh  CBOMCTBA
HOCJIe0BaTeNbHOCTEH, (POPMYINIBI CyMMBbI M OOILIETr0 4ieHa MpU PEHICHUU
3aga4, B TOM 4YHCIE 3aJad M3 APYruxX y4eOHBIX NPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4i pa3HbIX TUIOB (B TOM YUCIIE HA MPOLEHTHI, 10JU U
4acTH, JABWKEHHE, padoTy, LIleHy TOBAPOB M CTOMMOCTh MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YHpPaBICHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISATH BBHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHUIO 3a[a4M, HCCIEAOBATh IIOJIy4YCHHOE PEUICHHE U
OLICHUBATh MPABJIOTIO0OHOCTD MOTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTb,
KpYT, KacaTeabHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3a/Ja4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIUYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB (QuUryp u
¢dakToB

10

YMeHue omnepupoBaTh TOHSATHSAMHU: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YToJl
MeX1y IpSIMbIMU, IEPIIEHIANKYIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
NnoJ0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCHUTENIBHO TOYKH U TMPSMON;
yMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apajuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MUPE

11

YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yIJia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJIOMIA b, YMEHUE OIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMETpa U TIIOIIAIA MHOTOYTOJILHUKOB, IJTMHBI OKPYKHOCTH U
WIOMIAM Kpyra, oObeMa MpsIMOYTOJBHOTO Mapalljielienumne/a; yMEHHe
MPUMEHSTh MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIeH

12

YMenue  uzobpaxarb  IUIOCKME  (QUTYpRl M HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CMMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHITHSAMHU: MPSMOYTOJibHAasi 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/ay, B
TOM YHUCJIE U3 IPYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSIMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBbl,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Mearnana, HanooJbIIee 1 HaNMEHbIIIee
3HaueHus,  pa3Max  YUCJIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTbh,
MHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, MPEACTABICHHYIO B
TabIMIax M Ha JuarpaMMax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOIECCOB U SIBICHUN; yYMEHHE pAClO3HABaTh H3MEHYHBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIEPUMEHT),  JJEMEHTapHOE  COObITHE  (RJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIIBITa, CIlydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE
HaXOIUThb  BEPOATHOCTM  CIy4yallHBIX  COOBITMHL B oOmbITaX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCIOJb30BaHMEM IpaBHIIaA
YMHOXKEHUS; YMEHHME OLCHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SBJICHUHM, NTOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUI B OKpYXarolleM MHPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBIH METO AJISl PELICHUs 3a]lauH,
IIPUBOAUTH INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBIICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3sBUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH MPUMEPBI MaTEMaTHYECKHX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon
1

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypaJ’IBHHC n OCJIbIC YuCia. HpI/I3HaKI/I ACITNUMOCTH LECJIbIX YHUCEI

OOBIKHOBEHHBIE U JECSITHYHBIE IPOOH, MPOLEHThI, OECKOHEUHBIE MEPHOIUUYECKHE

1.2
Ipodu
1.3 ParonanbHeie uncia. ApupMeTHuecKre onepalyy ¢ paloHaTIbHBIMU YUCIIaMU
1.4 JleficTBuTenbHbIC Yncia. ApupMETHIECKHUE ONIEPAIH C ICHCTBUTESIIBHBIMUA YUCIIAMHU
15 HpH6Jn/1>KéHUHLIe BBIYHMCIICHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHUM
2 Anrebpanyeckue BhIpaKEHUS
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
27 Crenenb ¢ nenbiM nokazareneMm. CTeneHs ¢ paluoHalbHBIM NoKaszatesneM. CBoKCcTBa
' CTeneHu
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poob
)5 Apudmernueckuii KOpeHb HaTypaibHOW cTeneHu. JlelicTBUA ¢ apudMeTHUYECKUMHU
' KOPHSIMHM HAaTypaJbHOU CTEIICHH
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lensie 1 1poOHO-panoHaNbHbIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
19 Lensle u napoOHO-palnoHaibHble HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBEHCTB
3.3 Perienue TeKCTOBBIX 3a1a4
4 YucaoBbIe IOCIEN0BATEILHOCTH
4.1 ITocnegoBaTebHOCTH, CIIOCOOBI 3aJaHHUs IIOCIEA0BATEILHOCTEH
4.2 Apudmerrueckast ¥ TeoMeTpudecKas nporpeccuu. @opmMyia CiI0XHBIX POIEHTOB
5 QyHKIHH
OynK1MA, crocoOsl 3aganus GyHkuun. ['paduk Gyakmuu. OO6IacTh onpenencHus u
51 MHOKeCTBO 3HaueHHi QyHkiuu. Hymu Qynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (yHKIMU. MaKCUMyMbl U MUHUMYMBI (DYHKIIUH.
HauGonbiiee u HanMeHbIee 3HaYeHHE (QYHKIUU Ha IIPOMEKYTKE
6 Koopauuatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckne GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk




7.3 MHOroyroiapsHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKuX BEITUYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads

YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

» Marematuka. BepossTHOCTh 1 cTaTucTuKa: 7-9-1 Kiacc: 6a30BbIN YpPOBEHD:
y4ueOHUK B 1BYX yacTsax; W.P.Beicorkmii, Smenko U.B., K.W. u np.; nmox
penakiuen U.B. Amenko. M «M3natensctBo «IIpocBemienne»,2023
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