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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOAUMOM Ka)XJOMy 4YeloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaICHUN KOTOPBIMU TpebyeTcst Xxoporiasi 6a30Bast MOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW nMpodecCHOHaNIbHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A T 0O0CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUAX HEJOCTATKa
WM U30bITKa WHDOPMAITMU HEOOXOAUMO B TOM YHCJE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromumxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIONIYIO B ce0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHaIu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIeCTBAa M rOCyJapcTBa
npuodmaeT o0yyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHM pPa3BUBAET HABBIKM OpraHU3alUH Iepedopa M MojacyéTa 4ucia
BAapUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuii PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
0o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCs TPEACTaBIEHUs OO0Yy4yaloUMXCd O COBPEMEHHOMU
KapTHHE MHpa M METOJaX €ro HCCielOoBaHUs, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMON MH(POPMALIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMH B CTPYKTYpPE MPOrpaMMbl yueOHOTO Kypca
«BeposTHOCTP M CTaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOLIME COAEpKATENbHO-MeToAuYecKkue auHuu: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHTbl KOMOWHATOPUKWY,
«BBeneHue B Teoputo rpadony.

Conepxanue uann «lIpencraBienre TaHHBIX U ONMUCATENbHAS CTATHCTHKA
CIIY’KUT OCHOBOM 7151 POPMUPOBaHUS HABBIKOB padOTHI ¢ MH(OpPMAIUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uH(popMaIuu, IpeIcTaBICHHON B Ta0nHIlax, HA AUarpaMMax u
rpadukax, 1o cOopa, MPEACTaBICHUS W aHalIM3a JaHHBIX C HMCHOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPeIHUX U paccerBaHusa. Pabortas ¢ naHHbIMW,
oOydJaromniyecss yd4aTcsi CUMTHIBATb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,



apryMEHTUPOBaTh W KPUTHUKOBATHh MPOCTEHINHNE THUIOTE3bl, Pa3MBIIUISATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHUBATh WX BIHMSHUE Ha
paccMaTpUBaEeMbIE BETMYUHBI U TIPOIECCHI.

WHTYUTUBHOE TIPEJCTABICHUE O CIy4ailHOW HM3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TCHJCHIMHA CTAaHOBUTCS MOTHUBHPYIOIICH OCHOBOM st
U3YUYCHUS TEOPHH BEPOSTHOCTEH. boybllioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUsl, B YACTHOCTH OIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJIEIISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJWTCSA KaK Mepa MPaBIONOI00HS CIIy4aitHOTO
coOpitusa. Ilpm wu3ydeHnn y4eOHOTO Kypca OOydaromuecss 3HAKOMATCS C
MIPOCTEHIIMMHU METOIaMH1 BBIYHMCIICHUS BEPOSITHOCTEH B CITyIaifHBIX KCTIEpUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W peraTh 0oyiee CIOXKHBIE 3ahadd. B ydeOHBIM Kypc
BXOJISIT HAaYaJbHBIC IMPEACTABICHUS O CIYYalHBIX BEIMYMHAX W HUX YHCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBAMH M OCHOBHBIMHU OTIEpaIlUsIMU HaJl MHOKECTBAMH, PacCMaTPHUBAIOTCS
IpUMEPH TIPUMEHEHUS I PEIICHHs 3a7a4, a TaKXKe HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTb U CTaTUCTUKA», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacTaBieHne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposaTHocThY», «DIeMEeHTH KOMOMHATOPUKIY, «BBeneHne B Teopuio rpadoBy.

Ha uzyuenne yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 Jaca (1 gyac B HeemI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3arlOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) M
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue undopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucatenpHasi CTaTUCTHKA: cpefHee apuMeTHuecKoe, MeIWaHa, pa3Mmax,
HanOOJIbIIIeE W HAWMEHBINIEE 3HAYCHUS HaOOpa YHCIIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
gacToTa. PosIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumuHbl. Yucno pédep w1 cymmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nukisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHne o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukosB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauuud HaJ
MHOECTBaMU: 00beIMHEHUE, IepeceueHue, qonoHeHue. CBONWCTBA onepaluii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpaduUyecKoro MpeacTaBICHUs MHOXKECTB Jis
OMMCAHMSI peaJbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcriepcuss U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHOoro ombiTa. ChyyaiiHble COOBITHSL.
BepositHoct  coObITu.  OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObITusiMU. CiyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBbEB: €AMHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxuple coObiTusl. [uarpamma Oiinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBuino ymHOxkeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Perienue 3agad Ha



HAXOXJIEHWE BEPOSTHOCTEH C TOMOINBIO JIepeBa CIYyYaWHOTO JKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdMi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalns JaHHbIX. YTeHHE U MOCTpOeHUE TabNuIl, Tuarpamm, rpaduKkoB o
peabHBIM JIaHHBIM.

[lepectanoBku u (axktopuan. CoueTaHus U YUCIIO coUYeTaHUU. TpeyrojbHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOUKH M3 (GUTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust UCNIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BeposatHocTu coObITHII B cepun UcnibiTaHui bepHym.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxujgaHue u aucnepcus. Ilpumepbl MaTeMaTHYEeCKOro  OXHMIAaHHUA  Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaThudecKoe OXWIAHHUE U
JUCIIEpCHS]  CIy4YallHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyum».

[lonatue o 3akoHe OOJIBIIKMX yucell. V3MepeHre BepOsSTHOCTEH C TTOMOIIBIO
yacToT. Ponb 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpoOrpamMmbl y4yeOHOIo Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pealn3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YYEHOTIO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccruOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JeHWUH, YMEHUIO BHUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMH HCCJEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHWE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM HW OTHbIXa, peryspHas Qusznueckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHECHNE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEeIIeHuUs 3a71a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JIEATEeIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMl0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABITh M XapaKTEPU30BaTh CYMICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHS] ~ TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanuy, OCHOBaHUSA i OOOOIICHWS U CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOpPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaThyeckux (PakToB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHOW 3amauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMSANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOIPOCHl, (UKCUPYIOLIME MPOTUBOPEUHE, MNPOOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIEI0BAaHUE IO YCTAHOBJICHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHUS, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA,

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKXKe BbIIBUIaTh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BbIOMpaTh (GOpMY MPEACTaBICHUS HHPOPMALUUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

BOCIIPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PEIICHHS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHus1, CONOCTABIISATH CBOU CYXKACHHUS C CYKIACHUSIMU JIPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BBIOMPATh (POPMAT BBHICTYIUICHHSI C YUETOM 3aj1a4
MPE3EHTAllUU U OCOOEHHOCTEH ayIUTOpUU;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboTHI MPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATH OPTraHU3alUI0
COBMECTHOM palOThl, pachpeaensarb BUIbI pabOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpyHmnoBbIX (Gopmax padboTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBHUS C JPYTUMU 4YJI€HAMH KOMAaH]IbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, ajJrOPUTM pelIeHUs 3aJaud (WIH €ro
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpollecca U pe3ysIbTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JIEITEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHSTh MPUUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaXO0JUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBlICHHbIE B TA0JIMIIaX, HA IUarpammax, rpapukax.

Hcnonp30BaTh 11 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKOoe, MeJuaHa, HauOosblliee W HaMMEHbIee 3HAYeHUS,
pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha IpUMEpax IIEH,
(¢u3NYeCKUX BEIUYMH, AHTPOIIOMETPUUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IPEICTABICHHYIO B BHJE
Tabnuil, [uarpamm, rpaduKoB, MPEJACTABIATh JaHHBIC B BUJIE TAOJHII, TUATPAMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTelel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITUH, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPEHUIN U HAOIIOICHUM.

HaxonuTh BEPOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITUHA, B TOM YHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4YalHOIO 3KCIEPUMEHTA,
JAyarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMHU: MHOMXECTBO, MOJMHOXECTBO,  BBIIOJHSTh
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJTHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHITh CBOMCTBA MHOYKECTB.

Hcnonp3oBatk rpaduueckoe npecTaBlIeHne MHOKECTB U CBA3EH MKy HUMU
JUTsl OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE NIPU PELIEHUH 3a/1a4 U3 APYTHX
y4€OHBIX MPEAMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

N3Bnekats u mpeoOpa3oBbIBaTh HHPOPMALIHIO, TPECTABICHHYIO B pa3IUNYHbBIX
VMCTOYHUKAX B BUJE TaOIHI], [UarpaMm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJIE
Ta0IuIl, AUarpamMm, rpaukoB.



Pemarp 3amaum opraHu3oBaHHBIM MEpPeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKCATENbHBIE XApPAKTEPUCTHKU JUII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauThs 4acTOThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCJIE IOJIB3YSICh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPECHHUIN U HAOIIOICHUT.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

VMeTp npencraBleHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

HmeTs mpenctaBieHHe O 3aKOHE OONBIIMX YHCENT KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
PUPOE U OOIIECTRBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaugecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
bubnunoreka LIOK
1 IT 7 2
PEACTABIICHHC AAHHbIX https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTHKA 8 1 bubnnorexa [IOK
https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
7 1
3 CrryuajiHas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
4 B 4
BEJICHHE B TCOUIO rpadoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M YacTOTa CIIy4aiiHOTO 4 | bubmuoreka [IOK
COOBITHA https://m.edsoo.ru/7f415fdc
bu6nmorexa LIOK
7 2
6 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 5 hitps://m.cdsoo.rw/7f415fde
OBHIEE KOJIMYECTBO YACOB I1O 34 ) 5
[TPOI'PAMME




8 KUIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TEM nmudpoBbIe
Ne i/m P Kourpoububie IIpakTHyeckue (ubp )
MPOrpaMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 I1 7 4
OBTOpCHHC Kypea [ Kiacca https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccemBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTsa 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 1
€pOSITHOCTD CITy4aifHOTO COOBITHUS 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BEJICHNC B TCOPHIO rpaoB https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
6 C Vi 0 8
TTyHaUHBIC COOBITHA https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
7 006006 i 4 2
OUIICHHCE, CHOTCMATHSATIHA SHAHIH https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO YACOB I1O 34 ) 1

I[TPOTPAMME




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 IT 8 4
OBTOPEHHC Kypea © Kacca https://m.edsoo.ru/7f41a302
b K
2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 4 b 1
CHIBITAHUA LEPHYJLTH 6 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
3 Carysaiiias Benia 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Oboburetiite, KoHTpOID 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I1O 34 | )

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ungpoBbie
Nen/m | Tema ypoka Kontpoabnsie IIpakruueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBienue JaHHBIX B TAOIUIIAX bubmorexa LIOK
pea A H https://m.edsoo.ru/863ec1f8
) [TpakTHyeckue BHIYUCICHUS 110 Bbu6motreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3BiieueHne u uHTEpIIpETALUS bubnnoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTuyeckas padora "Tabmursr" 1
I'paduyeckoe npencrapieHne JaHHbBIX B
5 BII/jl) g) K OBLIXpCTOJI6I/IKOBI>IX brbmmorexa [TOK
AC EPYT ’ https://m.edsoo.ru/863ed18e
(cTonbyaThIX) AUarpamMm
6 UreHue 1 NOCTPOEHUE AUATPAMM. bubmuoreka [OK
[Ipumeps! nemorpapuieckux guarpamm https://m.edsoo.ru/863ed602
bubnunorexa LIOK
H n " 1
7 paKTHiccKas pabora " Jlnarpamubl https://m.edsoo.ru/863ed72e
g Yucnoseie HaOOpwl. CpenHee bubnmoreka [JOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
9 Yucnossle HaOopsl. CpenHee bu6muoreka [JOK
apupmMeTHyecKoe https://m.edsoo.ru/863ed846
10 Menuana gucioBoro Habopa. bubnuotexa [JOK

VY cTOMYNBOCTE MEeIHAHEI

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




MGILI/IaHa YHUCJIIOBOTI'O Ha6opa.

i YCTOHUHUBOCTDb METUAHBI
12 [TpakTrueckas pabota "Cpennue bubmmoreka [JOK
3HaYeHuA" https://m.edsoo.ru/863edc6ba
13 HawuGosnbliiee 1 HAMMEHbIIICE 3HAUCHHS bubmuorexa [IOK
YHUCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Hawubonpiiee u HaMMeHbIIIEEe 3HAYCHHS
YHUCIIOBOTO Habopa. Pazmax
15 Hawubonpiiee u HaMMeHbIIIEEe 3HAYCHHS
yuciaoBoro Habopa. Pazmax
KonTtponpsHas pabora mo Temam
16 "IIpencraBnenue ganHbix. OnucareabHas buGnuorexa [IOK
" https://m.edsoo.ru/863ee390
CTaTUCTUKA
. bubnuoreka [{OK
17 CrnyyaiiHast ©”3MEHYMBOCTD (TIpUMEPHI) https://m.edsogru/863ee4bc
18 YacToTa 3Ha4E€HUH B MaCcCHUBE JJAHHBIX bubnmorexa OK
https://m.edsoo.ru/863ee69¢
bubnuoreka [IOK
19 Ipymmiposica https://m.edsofru/863ee9d0
20 I'ucrorpammsl
21 Frerorpanet E‘[Iffsj?/ljr(:feecllci)(]fri/§63eeelc
2 [TpakTuueckas pabota "Cnyuaiinas bubmuorexa [IOK
W3MEHYHUBOCTBH" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmuna, pedpo. [Ipencrapnenue bubmuorexa [IOK

3aJauu C MOMOIIIbIO rpada

https://m.edsoo.ru/863eef52




CreneHsb (BaJICHTHOCTD) BEpPIIMHBL. YK CIIO

24 €0ep U cymMMapHasi CTENeHb BEpUINH 1 bubmmorexa [TOK
pebep 1 EYMMAP DI https://m.edsoo.ru/863ef0ba
Ilenb u UK
)5 Lens u nuki. [Tyte B rpade. 1 bubmmoreka [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 OPUEHTUPOBAHHBIX 1 bubmmoreka [JOK
rpagax https://m.edsoo.ru/863ef3b2
" . bubnuorexa [IOK
27 C i 0 1
Jy4ailHBIN OMBIT U CIy4yailHoe COObITHE hitps://m.cdsoo.ru/863ef4d4
BepositHOCTB M acToTa coObITHS. Poib
)% MaJIOBEPOATHBIX U IPAKTUYECKU 1 Bu6mmotreka [JOK
JIOCTOBEPHBIX COOBITHI B IPUPOC U B https://m.edsoo.ru/863ef646
oOmecTBe
79 Momnera u urpanabHas KOCTb B TEOPHHU |
BEPOSATHOCTEMN
30 [TpakTuyeckas pabora "Yactora 1 bubmmnoreka HOK
BbINIAZIeHUs opia" https://m.edsoo.ru/863ef8a8
KonTponsHnas pabora no temam
" . bubmuoreka [IOK
31 CrnyualiHas ©3MEHYMBOCTh. ['padml. 1
. " https://m.edsoo.ru/863f0186
BeposiTHOCTB ciydaifHOTO COOBITHUS
0 [ToBTOpeHme, 0600IICHNE. 1 bubnunorexa LIOK
[IpencraBienne gaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOopenue, o6o0menne. OnucarenabHas 1 bubmuoreka [IOK
CTaTUCTHUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o600MIeHNEe. BeposTHOCTH 1 but6mmorekxa [IOK
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
u/n Tema ypoka Beero Konrpoabnsie IIpakruuyeckue oBpazoBaTeBHbIC
padoThI padoThI pecypebi

| [IpencraBnenue nanapix. OnucaTenbHas | bubnunoreka LIOK
CTaTUCTHUKA https://m.edsoo.ru/863f029¢

) CnyuaiiHas u”3aMeHunBOCTh. CpeiHue | bubmuoreka [IOK
YHCIIOBOTO Habopa https://m.edso0.ru/863f03fc

3 Canyuaiinble coobiTHs. BepostHocTu 1 | Bbu6mmoteka [IOK
YaCTOThI https://m.edso0.ru/863f0578

4 Kiaccuueckue monenu Teopuu | bubmmoreka [JOK
BEPOSATHOCTEI: MOHETA U UTPaJIbHASI KOCTh https://m.edso0.ru/863f076¢

bu6nmorexa LIOK
> Oricnoners ! https://m.edsoo.ru/863f0as0

bubmmoreka IIOK
6 Jlucniepeis reitoporo Hadopa ! https://m.eds00.ru/863f0a50

7 CraHgapTHOE OTKJIOHEHUE YHUCIOBOIO | bubmuoteka [IOK
Habopa https://m.edsoo.ru/863f0bfe

8 JnarpaMMbl pacceMBaHUs 1 bubmmorexa LIOK
https://m.edsoo.ru/863f0eab

but6mmoreka [IOK
? Mrroxectso, MOAMHOMKECTE0 1 https://m.edsoo.ru/863f1180

10 Omneparuy HaJ MHOKECTBAMH: 1 bubnmoreka [JOK

00beTMHEHNE, TIEPECEUCHHE, TIOTIOJTHCHHE

https://m.edsoo.ru/863f143c




CaolicTBa onepanuii HaJl MHOKECTBAMH

bu6nmoreka [IOK

11
MEePEMECTUTENIHHOE, COUETATENBHOE, hitps://m.edsoo.rw/863f1784
pacipenenuTeabHOe, BKIIOUCHUS
12 ['padpuaeckoe npeacTaBiIcHUE MHOXKECTB bubmorexa HOK
P pex hitps://m.edso0o.ru/863f198¢
13 KoHnTposbHast paboTta 1mo Temam
"Cratuctuka. Muoxectna"
14 DOnemeHTapHbie coObITHS. CiydaiiHbIe bubmmoreka [JOK
COOBITUSA https://m.edsoo.ru/863f1dec
15 biaronpugrcTByolne 3JIeMEHTapHbIE bubnnoreka [JOK
coObITHsI. BeposiTHOCTH COOBITHH https://m.edsoo.ru/863f1dec
16 bnaronpusitcTByIomIME SJIeMEHTapHbIC bu6nmoreka LIOK
coObITHs. BeposTHOCTH COOBITHIA https://m.edsoo.ru/863f1{72
OMBITHI ¢ PABHOBO3MOXHBIMU
17 3IIEMEHTAPHBIMU COOBITUSIMU. CIIyyaliHbIi bubmorexa LOK
p -y https://m.edso0o.ru/863f21ca
BBIOOp
OMBITHI ¢ PABHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMI COOBITUAMU. CIIyYaiiHBIN bubmiorexa LOK
P Y https://m.edso0o.ru/863f21ca
BBIOOD
[TpakTrueckas padbota "ONBITHI C
19 ABHOBO3MOKHBIMH DJIEMEHTAPHBIMU Bubmorexa OK
p " p https://m.edsoo.ru/863f235a
COOBITUAMU
bu6nunoreka LIOK
20 epeBo
Jlepes https://m.edsoo.ru/863f2ade
CsoiicTBa AepeBa: eIMHCTBEHHOCTD MIYTH,
P . . bubmuoreka [JOK
21 CYIIIECTBOBAHHE BUCSYEH BEPIIUHBI, CBSI3b

MEX]1y YMCJIOM BEPILUH U YKUCIOM pEDdep

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




bub6nmoreka [IOK

22 Hpasuio ynHOmKeHA https://m.edsoo.ru/8632cd8
Bu6mmoteka [JOK
23 Hpasuio ynHOmKeHIA https://m.edsofru/863f2636
Bu6mmoteka [JOK
24 Hporuponoxnokrioe cobkrite https://m.edsofru/863f2f8a
)5 Huarpamma Dittepa. O0beTMHEHNE U bubmmoreka [JOK
MepeceueHre COOBITUIM https://m.edsoo.ru/863f3214
26 HecoBmectablie coObiTHs. Dopmyna bubnnorexa [JOK
CJI0’KEHHUsI BEPOSTHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecTHblie coObiTus. ®opmyina Bbu6moteka [JOK
CJIO’)KEHUS BEPOSITHOCTEH https://m.edso0o.ru/863f3764
[IpaBuiI0 yMHOXEHUS BEPOSATHOCTEN.
28 VYcnosHas BeposTHOCTh. He3aBucumbie bubmorexa HOK
cOGLITHS https://m.edsoo.ru/863f38ae
[IpaBu 78
29 Veaoman neponrocrs, Hesammcmni BiGmorera LIOK
cOBLITIS https://m.edsoo0.ru/863f3b06
30 [IpeacraBnenue ciy4ailHOro 3KCIepuMEHTa bubnmnorexa [JOK
B BUJE JiepeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasieHue ciry4ailHOroO 3KCIIEPUMEHTA bu6muoreka [JOK
B BUJIE JiepeBa https://m.edsoo.ru/863f3f20
1 [ToBTOopenue, o600meHue. [Ipencrapienne bubnunoreka LIOK
maHHbeIX. OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863f4128
33 [ToBTOpenue, o600meHue. ['padb bubmorexa HOK

https://m.edsoo.ru/863f4312




KonTponbhas pabota no remam

34 "Cny4aiinbeie coOBITHS. BeposaTHOCTb.

I'padsr"
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ungpoBbie
Ne n/m Tema ypoka KonrTpoasubie IIpakTuueckue p
Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI

pecypcsbl

1 [IpencraBnenue 1aHHBIX bubmorexa LIOK

pedt A https://m.edsoo.ru/863f47ea

bubnunoreka LIOK

2 OnucarenpHas CTaTUCTUKA

https://m.edsoo.ru/863f47ea

3 Orneparuy HaJ COOBITUAMU
He3aBucumocTs coOBITHI

5 KoMmOuHaTopHOE mpaBuiao yMHOKESHHUS bubmmorexa [IOK

p p y https://m.edsoo0.ru/863f4e16

6 ITepecranoBku. @akropuan. Couyeranus u bubmuoreka [IOK
YHUCIIO COYETAaHUN https://m.edsoo.ru/863f4e16

bu6mmoreka IIOK

7 Tpeyronsuuk [Tackans

peyT https://m.edso0.ru/863f5014
[TpakTudeckas pabota "Berurcnenue

2 BEPOSITHOCTEM C UCIIOIB30BAHUEM | bu6muoreka [IOK
KOMOWHATOPHBIX (PYHKIUHN SJIEKTPOHHBIX https://m.edsoo.ru/863f5208
Tabaur"

I'eomeTpuueckast BEpOSITHOCTb.

9 Crny4aiiHblii BBIOOp TOUKH U3 (PUTYPHI HA bu6muoreka [IOK
INIOCKOCTH, U3 OTPE3Ka, U3 IyT'H https://m.edsoo.ru/863f5884
OKPY>KHOCTH

10 ['eomeTpuyeckas BEpOSATHOCTD. bu6muoreka [IOK

Crny4aiiHblii BBIOOp TOUKH U3 (PUTYPHI HA

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




IUIOCKOCTH, U3 OTPE3Ka, U3 AyTU
OKPY>KHOCTH

['eomeTpryeckast BEpOSATHOCTbD.
Ciy4aifHbIi BBIOOp TOYKH U3 (DUTYpPHI Ha

bubnunoreka LIOK

i IUIOCKOCTH, U3 OTPe3Ka, U3 Nyru https://m.edsoo.ru/863fSbfe
OKPY’KHOCTH
I'eomerprueckast BEpOATHOCTb.

2 CrnyuaitHblii BEIOOP TOUKH U3 PUTYpHI HA bubmmoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyTU https://m.edsoo.ru/863f5e10
OKPY’KHOCTH

13 Ucnbitanue. Ycnex u neynaua. Cepus bubmmoreka [JOK
WCIIBITAHUI J0 MEPBOro ycrnexa https://m.edso0.ru/863f6162

14 Ucnbitanue. Ycnex u neynaua. Cepus bubnnorexa [JOK
WCIIBITaHUH 10 IIEPBOTO yCIlexa https://m.edsoo.ru/863f6356

15 Hcneitanue. Ycnex u Heynada. Cepust
VCIIBITAHUH 10 TIEPBOTO yCIexa

16 Hcneitanusa beprymm. BepostHocTn bubmmnoreka HOK
COOBITUH B CEpUU UCTIBITAaHUI bepHymmn https://m.edso00.ru/863f64d2

17 Hcneitanus bepnymum. BepostHocTn bubmuorexa [IOK
coObITHIi B cepuu uctibiTanuit bepuymnnu https://m.edso0o.ru/863f6680

13 [IpakTuueckas padora "HMcnpiTanus bu6muoreka [IOK
bepuymm" https://m.edsoo.ru/863f67de

19 CnyyaliHasi BETMYMHA U paclpeiesICHUe bubnuoteka [JOK
BEPOSATHOCTEM https://m.edsoo.ru/863f6b44

20 MatemaTHueckoe 0KHUIAHUE U AUCTIEPCHS bubmuoreka [JOK

CIIy4ailHON BEJTMYHHBI

https://m.edsoo.ru/863f6da6




HpI/IMepH MaATEMAaTUYCCKOI'O OXKUJaHUA

21 KaK TEOPETUUECKOI'0 CPEAHEr0 3HAUCHUS bubnmorexa LHOK
P pea hitps://m.edso0o.ru/8636£36
BEJINYUHBI
bu6nmmoreka [IOK
22 IToustue 0 3aKoHe OOJIBIINX YUCEI
https://m.edsoo.ru/863f72c4
3 N3MepeHne BeposTHOCTEN C MOMOILBIO bubnmnoreka HOK
4acToT https://m.edso00.ru/863f7652
Bubmmoreka IIOK
24 [IpumeHeHne 3aKkoHa OOJIBIITUX YHCETT 3
https://m.edso0o0.ru/863f7116
)5 O0001IeH e, cCHCTEMATH3aIMs 3SHAHNH. bubnunoreka LIOK
[IpencraBienre TaHHBIX https://m.edsoo.ru/863f783c¢
26 O0001enne, cucTeMaTH3aIMs 3HAHNUN.
OnucarenbHas CTaTUCTUKA
O0001Ienne, cucTeMaTH3aIMs 3HAHNUH.
27 ITpencraBnenue manabpix. OnucareapHas bubnuorexa [IOK
pea 8 ) https://m.eds00.ru/863f893a
CTATUCTHKA
)% O06o00611eHne, cucTeMaTu3alus 3HaHUH. bu6mmoteka [JOK
BeposiTHOCTB citydaifHOTO cOOBITHSA https://m.edsoo.ru/863f7ade
O06006111eH1E, CUCTEMATU3alIU 3SHAHUI.
29 BeposTHOCTE ciTy4aiiHOro COOBITHS bubnmorexa OK
p i ) https://m.eds00.ru/863f7c9c
DneMeHThl KOMOMHATOPUKH
30 O0600111EH1E, CUCTEMATU3AIUS 3HAHUI. bu6nunoreka LIOK
OneMeHTbl KOMOUHATOPUKH https://m.edsoo.ru/863f7e54
O0001IeHne, cHCTEMATH3aIMs 3SHAHNUH.
31 DnemeHTs KOMOUHaTOpuKkH. CiydaliHbIe bubnnorexa [IOK
p -y https://m.edsoo.ru/863f8408
BEJIMYMHBI M pacipeesiCHUs
1 O06o01IeHne, cucTeMaTr3alus 3SHAaHUH. bubnuoreka [JOK

CrnyuaiiHble BEJIMUMHBI U paclpeeIcHUs

https://m.edsoo.ru/863f861a




bub6nmoreka [IOK

33 1 6 1 1
TOTOBAL KOHTPOILHAA paboTa https:/m.edsoo.ru/8638b56

34 O0001enne, cucreMaTn3amus 3SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
Yurate wuHbOpMaLMIO, TMPEACTaBICHHYI0O B Ta0nuiax, Ha
51 quarpaMmax, MpEICTaBIsITh JaHHbIE B BUJEC TaOJHIl, CTPOUTH
Juarpammbl (CTOIOMKOBBIE (CTOJI0UYAThIC) M KPYTOBBIE) IO MacCHBaM
3HAYEHU
- OnuceiBaTh W HMHTEPIPETUPOBATH pEATbHBIE YHCIIOBHIC JIaHHBIEC,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh  ANsi  OMUCAHUS  JIAHHBIX  CTATUCTHUYECKHE
5.3 XapaKTePUCTUKU: cpeaHee apudMeTndeckoe, MeInana, HanOoJIbIIee
Y HalMEHbIlIee 3HAYCHHUSI, pa3Max
MMeTrs mpencraBiieHHE O CIIy4alHOM M3MEHUYMBOCTH HA IPUMEPAX
54 1eH, GU3NYECKUX BEJIUYUH, aHTPOMOMETPUUYECKUX JAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
N3Bnekate u npeoOpa3oBbiBaTh WH(GOPMAIUIO, MPEACTABICHHYIO B
5.1 BUJIE TaONUIl, TUarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHUJC
TabJInL, AUarpaMM, rpaduKkoB
OnuceiBaTh JaHHBIE C TOMOIIBID CTATUCTUYECKUX ITOKa3aTesei:
5.2 CpeIHUX 3HAYCHW W Mep paccewBaHHs (pa3max, AUCIEepCUs u
CTaHJapPTHOE OTKJIOHCHHE)




53 HaxonnTh 4acTOThI YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHI, B TOM
‘ qucyIe Mo pe3ysbTaTaM U3MEPEHUN U HaOII0IeHUN
HaxonuTh BEpOSTHOCTH CIy4YalHBIX COOBITHH B OMBITAaX, 3HAs
54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHM, B TOM 4YHCIIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
55 Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIY4YailHOTO
' HKCIEPUMEHTA, AUarpaMMbl DHiepa, YUCIIOBas npsmast
OnepupoBaTh NMOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
56 omnepalyMyd HajJ MHOXECTBaMH: OOBbEIMHEHHE, TIepecedyeHue,
' JOTIOJIHEHNE; IIEPEYUCIATh DJIEMEHTbl MHOXECTB, IPUMEHSITH
CBOMCTBA MHOXECTB
Hcnonp30Bate Trpaduveckoe MpeAICTaBICHUE MHOXKECTB M CBS3EH
5.7 MEXy HUMHU JUJIsl ONIMCAHUS IIPOLECCOB U SBJICHUH, B TOM YHCIIE IPU
peLIeHUH 3aJa4 U3 APYruX y4eOHbIX ITPEIMETOB U KYPCOB
9 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabrara
5 BepoATHOCTB U CTaTUCTHKA
M3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTABIECHHYIO B
5.1 pasNMYHBIX MCTOYHMKAX B BHUAE TaONWI, Auarpamm, rpadukxos,
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOIHII, Uarpamm, rpaukon
5o Pemate 3a1aun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
. UCIOJIb30BaHUEM KOMOMHATOPHBIX IPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XapaKTEPUCTHKU JUISI  MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHHUS MU MeEpbl
paccenBaHus
s4 HaxonuTh 4acToThl 3HaYeHUH M YACTOTBHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI
ss HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OIbITAX,
' B TOM 4YHCJI€ B OIBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO yclexa, B Cepusix

ucnbiTanuil beprymm

MMeTts npencrasieHue O CIIy4aiiHOM BEJIMYMHE M O PACIpEIeICHUN

5.6

BEPOATHOCTEMH

HmeTh mpencTaBiIeHe 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTH B CIIyYalHOW H3MEHYMBOCTH M O POJIM 3aKOHa

OOJIBIITUX YKCE B IPUPOJIC U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, AUarpamMm, rpadukoB. 3aroiHeHne
Ta0JIMIl, YTEHUE U TOCTPOCHHUE IUarpamMM (CTOJOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbix). UrteHwe rpaduKOB peajdbHBIX IporeccoB. M3BiaedueHue
uH(pOpMalMK U3 JUarpaMM W TaOJIMIl, UCIOJIB30BAaHUE W WHTEPIIPETALUS
JTAHHBIX
OrnucatenpHas CTaTHCTHUKA: cpeliHee apudmeThyeckoe, MeauaHa, pa3max,
5.2 HauOoJbIlleE W HaMMEHbILIEE 3HA4YeHHUs Habopa 4YHUCIIOBBIX JAHHBIX.
[Ipumepsl cnyyaliHOM U3MEHUNBOCTH
CrnyuyaliHplii SKCIIEpUMEHT (OMBIT) U cily4aiiHoe coObiTue. BeposTHOoCTh U
53 yacTtoTa. Ponb MajgoBEepOSITHBIX M MPAKTHUECKU AOCTOBEPHBIX COOBITUN B
pupojie U B ob1iecTse. MoHeTa 1 UrpajibHas KOCTb B TEOPUH BEPOATHOCTEN
I'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Ynciao pédep u cymMMmapHas
s4 cTerneHb BepiuH. [IpeacraBnenue o cBszHoctu rpada. Llenu u nukiel. [lytu
' B rpadax. OOxoxm rpada (diiepoB 1myTh). IlpencraBienue 00
opueHTupoBaHHOM rpade. Pemenne 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TaOMUII, TUarpaMM, rpadukoB
- MHOXeCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXeCTBO. Ormnepauuu Hal
' MHO’KECTBaMU: 00bEAMHEHUE, IIepeceYeHre, JOMOJTHEHNE
53 CaolicTBa onepanun Haj MHOKECTBaAMMU: MIEPEMECTUTENBHOE,
' COUYEeTaTeNbHOE, PACIIPEACIUTENIbHOE, BKIIFOUSHHS
54 Hcnonk3oBanue rpaduyueckoro MpeaCTaBICHHUS] MHOMXECTB I OMHCAHHS
' peaTbHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUN 3a/1a4.




ss W3mepenue paccenBanus JaHHbIX. Jlucriepcus U cTaHIapTHOE OTKIOHEHUE
' YHCIOBBIX HaOOpoB. Jlnarpamma paccenBaHUs
OneMeHTapHble COOBITHA CiydailHOro omnbita. CiydaiiHble COOBITHSL.
s6 BepostHoctu coObiTuif. ONbBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coobitusiMu.  CoydaiiHpiii  BeIOOp. CBS3b MEXIy MaOBEPOATHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: €IWHCTBEHHOCTh IyTH, CYIIECTBOBAaHUE
5.7 BUCAYEH BEpILMHBI, CBS3b MEXJY YHCIOM BEPLIMH U YHUCIOM pEdep.
[IpaBuiio ymHoxxeHus. Pemenue 3agad ¢ moMoIbo rpagos
[IporuBononoxxusie coObiTusA. Jmarpamma Oiiniepa. OObenuHEHHE U
5.8 nepeceueHre coObiTuil. HecoBmecTHbie coObiTus. Dopmyna CloXKEHHUS
BEPOSATHOCTEH
5.9 YcnoBHas BeposTHOCTb. [IpaBuiio ymHoxkeHus. HezaBucrumblie coObITHS
[IpencraBnenue sKcrnepuMeHTa B BUJAE JepeBa. PemieHue 3anad  Ha
5.10 HaxXO0JIEHHUE BEPOATHOCTEN C TOMOILBIO IEPEBA CIy4allHOIO IKCIIEPUMEHTA,
nuarpamMm Diepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
5 BepoATHOCTB U CTaTUCTHKA
[IpencraBieHue NaHHBIX B BUIE TA0JIHUII, AUArpamMmm, rpagikoB, HHTEPIIpeTaIus
5.1 JaHHBIX. YTeHHe M MocTpoeHue Tabiull, JuarpaMm, rpaukoB Mo peaabHbIM
JTAaHHBIM
5.2 [lepectanoBku U akTopuan
53 CoueTtaHus ¥ YUCJIO COUYETAaHUM
54 Tpeyronbuuk [ackans. Pemenue 3amau ¢ ucnosiib30BaHUEM KOMOWHATOPUKHU
5 s ['eomeTpuueckass BeposiTHOCTh. CilydaiHbIl BBHIOOpP TOYKM U3 (QUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 HcneiTanue. Ycnex u Heynaya. Cepusi MCIIBITAHUH /10 TIEPBOTO ycIexa
57 Cepust ucneitanuit bepnymim. BepositHocTH cOOBITHII B CepuUM HCIBITAHUN
' bepnymu
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIEHUE BEPOSTHOCTEN




Marematuueckoe oxxkugaHue u gucnepcus. [Ipumepbl MaTeMaTHUeCKOTo

> 0’KMJIaHMS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJITUYNHBI

510 MareMaTtnyeckoe OXHMIAHME M JUCIEPCUS CIIyYalHOM BEIMYHMHBI «UHUCIIO
' YCIIEXOB B CEpUU UCHIBITAaHUH bepHyin»

511 [TonsaATne 0 3akoHe OoNbIIMX yMceld. V3MepeHre BEpOSITHOCTEH € MOMOIIbIO

yacToT. Posip 1 3HaueHue 3aKoHa OOJIBIINX YMCEN B IPUPOJIE U 00IIecTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXKECTBO,
orepanuy HaJl MHOKECTBAMH; yMEHHE ONEPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PEUICHUH 3a/1a4; YMEHHE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
peabHBIX MPOLIECCOB U SIBICHUH, IPU PEILICHUH 33144 U3 JPYTUX YIeOHBIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh MOHATHAMU: HATYPAJIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs ApO0b U IeCATUYHAs 1pO0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
apu@MeTHUyecKuil KBaJpaTHbIM KOPEHb; YMEHHME BBINOJIHATH IEHCTBUS C
YUCJIAMM, CPAaBHUBATh M YIOPSJAOYMBATH YMCIIA, IIPEACTABIATh YHUCIIA HA
KOOPJIMHATHON IPSIMOM, OKPYIVIATh YMCIIA; YMEHHUE JEJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM I0KAa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
Jpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM cTereHU OoJiblIe
€MHUIIBI, YMEHHE BBITIONHATHh Pacu€Thl MO GopMyiam, mpeodpa3oBaHus
LEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUNW U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YpPaBHEHHUE C
OJIHOM MEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHHUs, JApoOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JHMHEWHbIE HEpaBEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 334 U3 IPYTUX NIPEAMETOB U NMPAKTUIECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IJIOCKOCTH JIJ1s1 U300pakeHusl pelIeHU YpaBHEHH, HEPAaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3PACTAHMS,
yObIBaHMs, HauOoJblllee M HAMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
ONEpUpPOBATh TOHATUSAMH: MpsAMas MPONOPLUOHAIBHOCTD, JIMHEHHAs
GyHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPLHUOHAIBHOCTD,
napabosa, runepoosia; yMeHue CTpouTh rpaduku yHKIHA, HCIIOIB30BaTh
rpaduKy A7 OTPENETICHUsT CBOMCTB IMPOLECCOB M 3aBUCHUMOCTEH, JUIS
pelieHus 3a/1a4 W3 OPYTUX YYeOHBIX MPEIMETOB M PEalbHON >KU3HU;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMH

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI M OOIIETO YICHA MPH
pelIeHnH 3a7a4y, B TOM YHCIE 33a7ad U3 JPYruxX y4eOHBIX MPEeIMETOB H
peanbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJauyd K3 OO0JAacTH YHpPABJIEHUS JMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypAaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHUKH,  IPSIMOYTOJIbHBI  TPEyroJibHUK,
MeauaHa, OHMCCEeKTpuca M BbBICOTa TPEYroJIbHHUKA, YETBIPEXYTOJIbHUK,
napajjenorpaMM, — poM0O,  NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue peraTth 3aJa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYMH C NPUMEHEHUEM H3Y4YEHHBIX
CBOICTB Quryp u ¢paxkron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD NPSAMBIX, YTOJI
MEXJY NpSAMbIMH, MEPHEHIUKYJSAp, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1nomoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U
IpsIMOM; yMEHHE pacllo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M M0j00ue
¢buryp, napamieabHOCTh U MEPIEHIUKYISIPHOCTD IPSIMbBIX B OKPYKaOIIEM
Mupe

YMeHue onepupoBarh MOHATUAMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCHHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl IPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSTHh (POPMYJIbI EPUMETPA U TUIOIIATd MHOTOYTOJIbHUKOB, JJIMHBI
OKPYKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajuiefienunena;  yMEHHe  IPUMEHATh  IpPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHHKA, TEOpeMY




[Tudaropa, TPUroHOMETPUUYECKUE COOTHOIICHUS AJISi BHIUMCICHUS JIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSIMOYIOJIbHAs CUCTEMa KOOpAUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUs JaHHbBIX U PELICHU 3a1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

VMeHHe OnepupoBaTh MOHATUSIMHE: CTOJIOMKOBBIC U KPYTOBBIC THArPAMMBbI,
TaOJIMIBI, CpelHee apuPMETHUeCKoe, MeIuaHa, HauOoNbIIee W
HaMMEHbIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa; YMEHHE W3BJICKATh,
HHTEPIPETUPOBATH M MTPE0OPa30BhIBaTh HHPOPMAILIUIO, TPEACTABICHHYIO
B TaOJIMI[aX ¥ Ha AMarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTEPUCTHKH
pealbHBIX IMPOIECCOB M SBJICHUI;, yMEHHE pAaclo3HaBaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMU: CIIy4alHbI ONBIT (CiydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COObITHE  (BJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYallHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE PeLlaTh 3a1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C MCIOJIb30BAaHUEM IIpaBUIIa
YMHOXXEHUS; YMEHHME OIIEHUBaThb BEPOATHOCTH peabHBIX COOBITUH U
SBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ I/I3y‘IeHHBII71 MCTOI IJI1 pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
JKU3HH, PACIO3HaBaTb IMPOSABICHHUEC 3aKOHOB MATCMATHKU B HUCKYCCTBEC,
OIMUCBIBATh OTACIIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJYUYCHHBIC B XO/C
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTD ITPUMEPbI MAaTEMATUUCCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna 1 BIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCET

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIC MEPUOINIECKHE
’ apoou

1.3 Panmonanesheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU

14 JleiicTBuTenbHBIE 4YHCTA. ApUPMETHYECKHE ONepaluud C JICHCTBUTEIbHBIMH
’ JHCIIaMU

L5 [TpuGnmxEHHbIE BBIUMCIICHUS, TIpaBWia OKPYIJICHHs, NPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 Anrebpandeckue BbIpaKeHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

5 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU

2.3 MHorouneHsl

24 Anrebpanyeckas 1po0b

)5 ApudmeTrueckuii KOpeHb HaTYpadbHOU cTerneHu. J{elcTBus ¢ apudMeTuyecKuMu
' KOPHSIMH HAaTypadbHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Ilensie u apoOHO-palMoOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
’ ypaBHEHUI

39 Lensle u apoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pemrenre TeKCTOBBIX 3a7a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCIEI0BATENLHOCTEN

4.2 Apudmernueckas 1 reomeTpuyueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH

Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyaxun. O06nacTs onpeneneHus u

51 MHOecTBO 3HaueHuH pynkimn. Hymu gynkiun. [IpoMexyTky 3HAKOIOCTOSIHCTBA.

o [TpomexxyTkl MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.
Haubonbiiee u HanMeHblee 3HaueHHEe QYHKIUN Ha IPOMEXKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopnunarnas npsimast

6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX cBOICTBA
7.2 TpeyroapHHUK
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruieCKuX BETMYNH
7.6 BexkTops! Ha TiocKoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMmatuka. BeposaTHOCTh U cTaTUCTUKA: 7 - 9-¢ KilacChl: 0a30BBIM YPOBEHbD:
y4eOHMK: B 2 yacTsx; 1-oe uznanue, 7-9 xnacc/ Beicoukuii U.P., Amenko
N.B.; nox penakiueit Amenko U.B., AkuronepHnoe o61iectBo «M3narenbeTBo
«IIpocsemienue»

METOANYECKHUE MATEPHAJIbBI IJISA YYUTEJIA

Marematuka. BepoaTHOCTb U cTaTUCTHKA : 7—9-€ Ki1acchl : 0a30BbIi YPOBEHb
: METOJIMYECKOE TIOCOOHE K IPEAMETHOM JIMHUU yUeOHUKOB 10 BEPOSTHOCTH U
craructuke U. P. Beicoukoro, 1. B. fAmenko nox pea. 1. B. Smenko. — 2-¢

u3., crep. — Mocksa : [Ipocsemenue, 2023.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Poccuiickas snekTponHas mkosa https://resh.edu.ru/
bubmmoreka LIOK https://lib.myschool.edu.ru/market
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