Beimrcka u3 cozepikaTeibHOTO paserna
AOOII OOO 3IIP Bapuant 7
BMAOY COUI Ne 11

PABOYAS IPOTPAMMA
(ID 9111490)

yueOHoro Kypca «BeposiTHOCTb M CTATUCTHKAY

1St oOyyaromuxcst 7-9 KjaccoB



MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOJUMOM KaXIOMy 4eJIoBeKYy. Bo3pacTtaeT uucio
npodeccuit, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OATOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaXKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCUOHATBbHON Kapbhephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUICHNS HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 111 00OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WU M30bITKAa MHPOPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILLICHHE.

MMeHHO TO3TOMY OCTpO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIHPUHUMATh UM KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapaKTE€p MHOTHX pPEalbHBIX IMPOLECCOB U 3aBUCHUMOCTEM,
IIPOU3BOMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOmaeT o0ydammmxcs K OOIIECTBEHHBIM UWHTepecaMm. l3ydyeHne oOcCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHU3aluM Tepebopa U mojacuéra 4dmcia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaaMeHT A1t GOpMUPOBAHUS KOMIIETCHIINMN B
o0nacTu UHPOPMATUKH U HUGPOBBIX TeXHOJOTWH. [Ipyn M3ydyeHUH CTATUCTUKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHUpa M METOJaX €ro HCCienoBaHusA, (HOpMHUpPYETCsSs MOHUMAHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NAaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTrO
Kypca «BeposTHOCTbh U CTaTHUCTHKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BBIJICICHbI
CIIEIyIOIIME COAEpKaTENbHO-MeTOoAuYeCKue auHuu: «lIpencraBieHne NaHHBIX U
omnucaresibHas CTAaTUCTUKA», «BepoaTHOCTb», «DIEeMEHTbl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadony.

Copnepxxanne nmuHun «lIpencraBieHue 1aHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH n7si (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIHE: OT
YTEHUSI W WHTEpIpeTanuu WHGOPMAIMK, NPEACTaBICHHOW B Ta0OiuIlax, Ha
auarpaMMmax W rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUUYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHUS.
Pabortass ¢ nmaHHBIMH, OOy4alolUecsl ydaTrcs CYHUTHIBAaTh M HHTEPIPETHPOBATH



JJaHHbIC, BBIABUTaThb, apryMEHTHUPOBATh U KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JIA
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. bosbllioe 3HAUYEHHE HMEIOT MNPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MS CIy4ailHOTO
coObiTus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydarolmmecss 3HAKOMATCS C
MPOCTEHIIMMUA ~ METOJAMHU  BBIYUCJIICHHS  BEpPOSITHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTAaBUTh U peliaTh 0oJee CIOXKHbBIC
3amayu. B yudeOHBIM Kypc BXOAST HayalbHbIC MPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALMSIMU HAJ] MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElISHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  Bxonmatr pazgensl: «lIpencraBieHue AaHHBIX U ONUCATeNIbHAs
CTaTUCTUKA», «BepoaTtHocThy», «3JIeMeHTh KOMOWMHATOpUKH», «BBeneHue B
Teopuro TpadoBy.

Ha u3ydenne yuebHoro kypca «BeposTHOCTh U cTatucTukay orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOMUIl, AUarpamMM, rpadukoB. 3amoaHeHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpolreccoB. M3pneuenue undopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTAaTUCTHKA: CpeHEe apumeTHdeckoe, MeAuaHa, pa3Max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHoe coObITHE. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M HTpaIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepummna, pedbpo. Crenenp BepumMHbl. Yuciao pédep u cymMmapHas
crenieHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nukiel. [yt B
rpadax. O6xon rpada (diinepo myth). I[lpeacraBieHne o0 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHbBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoOHCTBa omnepanui
HaJ| MHOXKECTBAMH: IIEPEMECTUTEIIBHOE, COYETAaTEIbHOE, PacHpeIeIuTENbHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB Jis
OMMCAHMSI PEATBbHBIX MPOLIECCOB U SBJICHUN, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcrepcusi U CTaHJApPTHOE OTKIOHEHHE
YHICIIOBBIX HAO0OpPOB. J{narpamMmMa paccenBaHus.

OneMeHTapHble COOBITUSL ciydyailHOro omnbiTa. CrydaliHble COOBITHS.
BepositHocT  coObiTui. OmNbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusiMU. CiryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BepiiMH u 4ucioMm pedep. [Ipasumio
yMHOKeHHUs. Penienne 3aiau ¢ noMolpto rpagos.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHbie  coObiTus. Dopmyna  cloKeHus
BEPOSAITHOCTEW. YCIIOBHAas BepOATHOCTb. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. Pemienune 3amad Ha



HAXOXJICHWE BEPOSTHOCTEH C TOMOINBIO JIepeBa CIIy4ailHOTO SKCIEPUMEHTA,
nuarpamm Jisepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpaMM, TpaduKoB,
UHTEpIpeTalus JaHHbIX. YTeHHe U MOCTpOoeHHe TabIull, Juarpamm, rpadukos mo
peaJbHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO cOUYeTaHUU. TpeyrojbHUK
[lackains. Pemienue 3aau ¢ MCHoOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TyT'H OKPYKHOCTH.

Hcnertanne. Ycenex n Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIexa.
Cepusi ucnbiTanuit bepHymi. BeposTHocTH cOOBITUH B CEpPUM UCIIBITAHUMN
beprymm.

CnydailHas BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxuJaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHJAaHUA — Kak
TEOPETHUYECKOIO0 CPEINHET0 3HAYEHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCHEXOB B CEPUHM MCIBITAHUN
bepnrynnmy.

[Tonarue o 3akoHe OOJIBIIMX yucell. M3MepeHre BepOsSTHOCTEH C TOMOIIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA NPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4eOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIUEHWEM K JIOCTHIKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHWHA U pealu3aluu €ro
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIHOM NpodeccHOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMEd B JESATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHYECKOW KyJbTYpOH KaK CPEICTBOM
IIO3HAHWs MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHHMS B HHTEPECaX CBOEIO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4ejJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JacTh COXPAaHHOCTH OKpYXarollell cpenpl, IIAHUPOBAHMSI IOCTYINKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEeW Cpenbl, OCO3HAHHEM
J100aIbHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIEM U yTe X PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYIHX JIOJEH, NpUoOpeTaTb B COBMECTHOM JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpoOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHPOBATh M OLEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATHH, OTHOWIEHWH MEXIy TOHATUAMHU, (HOPMYITHPOBATH
ONpeNeNeHUs]  TOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS IJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
POBOAUMOTIO aHAJIN3a;

e BOCIPHHHUMATh, (QOPMYIHpPOBaTH M  NPEoOpPa3OBBIBATH  CY>KIACHHUS:
yTBEPAUTENbHbIE M OTpULATENIbHBbIC, €AMHUYHBIC, YacTHbIE U oOIuIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKHU, NEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (akToB, BBICTpPAWBATH APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoiee MNOAXOMAINMN C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNH WHCTPYMEHT IO3HAHUA,
(bopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSATEIILHO YCTaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIUIO0, MHCHHCE,

MPOBOJUTh MO CaMOCTOSTEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
MPOBENEHHOTO HAOIIONEHMsSI, UCCIIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIJIBUTaTh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTH HMH(POpPMAIUH, IaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeACcTaBiICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMi, WHOW TpapuKold Hu UX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SACHO, TOYHO, 'PAMOTHO BbIPAKAaTh CBOXO TOYKY 3PCHMA



B YCTHBIX M NMHUCBMEHHBIX TEKCTax, /1aBaTh MOSCHEHHS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMbl, perraeMoi 3a7auu, BbICKa3bIBaTh WJICH, HAIEJICHHbIC HA MOUCK
pelieHusi, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh Pa3Myue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme GpopMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHOU
paboThI MpU pelIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOHN AESATENBHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThbl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YacTh paOOThHI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMHU KOMAaH]IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEILICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi MOJIYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, MPEICTABICHHYIO B TalOJuIaX, Ha JguUarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJI€ TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTronbuatkie) u KpyroBbie) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETHUPOBATH  pPEAIbHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonb30BaTh 11 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMETUYEeCKOe, MeJMaHa, HauOOJbIIee W HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha IpUMEpax IIEH,
bu3MYeCKUX BEJIWYUH, aHTPOTIOMETPUYECKUX JIAHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HHGOPMAIINIO, TPEICTABICHHYIO B BHUJC
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOIUII, JUArpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUUYECKUX IOKa3aTelel: CpeaHHuX
3HAYEHUH U Mep paccermBaHus (pa3max, JUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPEHUN U HaOJII0ICHUIA.

HaxonuThe BEpOATHOCTH CIydalHbIX COOBITUH B OMBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpadudecKkue MOJEIH: JEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JarpaMMbl Ditiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTHUSMHU: MHOXKECTBO, IMOAMHOECTBO,  BBITIOJIHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJTHEHUE,
MEePEUYUCIIATH 3JIEMEHTBI MHOKECTB, MPUMEHSATH CBOIICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONMCAHMS TIPOILIECCOB U SIBICHUM, B TOM YHCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX y4€OHBIX TIPEAMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOyYarOmIuiics MOJYYHUT CIICIYIONTHE
MPEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(OpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUAarpamm, rpaukoB, MpPeCTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpad)ukoB.



Pemarte 3amauyn OpraHu30BaHHBIM NIEPeOOpPOM BapHAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENbHBIE XApPAKTEPUCTUKU I MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauThs 4acTOThl 3HaYEHUM M YaCTOThI COOBITHS, B TOM YHCIIE IMOJIB3YSACh
pe3yJbTaTaMi MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMers mnpencraBiaceHue O CIy4alHOM BEIWYMHE U O PpaCIPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHCENI KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4decTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM (uudpossbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NMpoOrpamMmbl Beero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Hpencrapienne naHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 Onucarenbras CTaTueTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
3 Coryualinas H3MEHTHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenenue B reopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 1 bubnuoreka [IOK
COOBITUS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHMe pa3/iesioB H TeM ungpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! Hosropente kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas craTucTUka. PaccenBanne 4 bu6mmorexa [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
4 BeposiTHOCTB ciyduaifHOTO COOBITHS 6 1 https:/m.edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Breerme B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
N bubmuorexa [JOK
6 Crtyuaidnbie cobbrmia 8 https://m.edso0.ru/7f417fb2
. bubmuoreka [JOK
7 O06001enue, cucTeMaTH3alusa 3HaHUH 4 2 httos://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1




9 KUIIACC

KoJsuuyecTBO 4yacos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesoB U TeM nudpoBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl

bubmuoreka [JOK
! Hosropenne kypea 8 kacca 4 https://m.eds00.ru/7f41a302

bu6mmorexa [IOK
2 DTIeMEHTHI KOMOMHATOPUKH 4 1 https://m.edsoo.ru/7f41a302

3 I'eoMeTpuueckas BEpOsITHOCTh 4 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a302

bubmuoreka [JOK
4 Menbrrasms bepuyium 6 1 https://m.edsoo.ru/7f41a302

. bubmuoreka [JOK
> Coryuaiinas BEMMHA 6 https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK

1 1
6 Obo0menue, KOHTPOIE 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo 1yacos DJIeKTPOHHBIE
ara undposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue o bp
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBnenue naHHbBIX B 1 bubnnorexa [HJOK
TabauIax https://m.edso00.ru/863ec1f8
5 [IpakTrueckue BBIYUCICHHUS 110 1 bubnuoreka [IOK
TAOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 H3BneyeHne u HHTEPIIpETALUA 1 bubnnoreka [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuyeckas padora "Tabmumbr" 1 1
I'pacduueckoe npencraBneHue
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnmnoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UteHune 1 NOCTPOCHHUE IUarpamm.
6 ITpumeps! nemorpadpudeckux 1 Bubmmorexa LIOK
PHMEPRIA P https://m.eds00.ru/863ed602
auarpamm
7 ITpakTryeckas pabora 1 1 bubnnoreka [JOK
"Tuarpammbl" https://m.edsoo.ru/863ed72e
3 Uucnossie HaOophl. CpenHee 1 bubnuorexa [JOK
apupMeTHIECKOe https://m.eds00.ru/863ed846
9 Yucnosslie HaOopel. CpenHee 1 bubmuorexa [IOK
apupMeTHIECKOe https://m.eds00.ru/863ed846
10 Menaunana 9ucinoBoro Hadopa. 1 bu6mmoreka [JOK




VY CcTOMUUBOCTh MEeUAHEI

Menaunana 9uciioBOro Habopa.

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

11 .
Y CToMYMBOCTh MEAMAHBI
12 [TpakTuueckas padora "Cpennue bubnunoreka [HOK
3HaueHus" https://m.edsoo.ru/863edc6a
Haubosnpiiee 1 HanMeHbIIee
13 3HAYCHHMS YUCITIOBOTO Habopa bubmorexa HOK
pa. https://m.edso0o.ru/863ee07a
Pazmax
HauGounpiiee 1 HauMeHbIIee
14 3HAYCHHMS YUCIIOBOTO Habopa.
Pa3zmax
HawuGounpiiiee 1 HauMeHbIIIEEe
15 3HAYEHMs YUCITIOBOTO Habopa.
Pa3zmax
KontponbHas padoTa no reMam
16 "[IpeacraBiacHue JaHHBIX bubmorexa HOK
ped 8 . https://m.eds00.ru/863ee390
OrnmcaTenbHas CTaTUCTHKA
17 Crny4aiiHast ”3BMEHUYNBOCTh bubnunoreka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YactoTa 3HaYE€HUI B MacCUBE bu6mmoreka [IOK
TAHHBIX https://m.edsoo.ru/863ee69c
bu6mmorexa [IOK
19 r
PYTHHpOBKA https://m.edso00.ru/863ee9d0
20 I'mcrorpammsl
bubmuorexa [JOK
21 r
HCTOTpaMMbl https://m.edso00.ru/863eeelc
99 [IpakTuueckas padora "Ciyuaiinas bubnuorexa [IOK

N3MEHYUBOCTH"

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




I'pad, Bepmuna, pedpo.

23 [IpencraBnenue 3aaa4u ¢ TOMOILBIO bubmmorexa LIOK
pedl A B https://m.edso00.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTD) BEPIITMHBI.
24 Yucno pébep u cymmapHas CTENeHb bubmmorexa [JOK
PEvEPp M EYNMAD https://m.edsoo.ru/863efOba
BepiuH. Llenb u nuki
o5 Hens u mukon. [Tyt B rpade. bubnmoreka [JOK
[Ipencranenue o cBsI3HOCTH Tpada https://m.edso00.ru/863ef236
26 [Ipencrasnenue 06 bu6mmoreka [IOK
OpPHEHTHUPOBAHHBIX Ipadax https://m.edso00.ru/863ef3b2
CriyuaiiHblli OIBIT U CIIy4aiiHOE bubnuoreka [IOK
27
coObITHE https://m.edso0.ru/863ef4d4
BeposiTHOCTB 1 9acTOoTa COOBITHSL.
28 Posnp MasioBeposATHBIX U bubnuorexa [JOK
MPaKTUYECKHU JOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHI B IPUPOJIE U B OOILECTBE
29 Momnerta u urpanbpHasi KOCTb B
TEOPUH BEPOSATHOCTEH
30 [TpakTuyeckas padora "Hactora bubnuoreka [IOK
BBITIaJICHUS opJia" https://m.edsoo.ru/863ef8a8
KonTponbHas paboTa mo Temam
31 "CiyuyaliHasi "3MEHYUBOCTb. bubnuoreka [IOK
I'padsl. BepostHOCTh cityuaiiHOro https://m.eds00.ru/863f0186
coObITHA"
39 IToBTOpenue, o6o0IIEHNE. bubmmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edso0.ru/863efa24
33 [ToBTOpenue, o6o0IIEHNE. bu6nmoreka [JOK

OmucarenpHas CTATUCTUKA

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




[ToBTOpeHue, 0600IIEHNE. bubnunoreka [HOK

34 https://m.edsoo.ru/863efecO

BeposiTHOCTB ClTy4aifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOT'PAMME

1



8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue qaHHBIX. 1 bubmmoreka [IOK
OrnucarenbHas CTaTUCTUKA https://m.eds00.ru/863f029%
5 Cnyuaiinas u”3aMeHunBOCTh. CpeiHue 1 bubmuorexa [JOK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BeposiTHOCTH 1 1 bubnuorexa [JOK
YaCTOThI https://m.edso00.ru/863f0578
Kitaccnueckue monenu reopun
4 BEPOSATHOCTE: MOHETA U UTPAJIbHAS 1 bubamorexa LOK
P ' P https://m.edso00.ru/863f076c
KOCTh
bu6mmoreka [IOK
5 O 1
TIIOREHIA https://m.eds00.ru/863f0a50
bu6mmoreka [IOK
6 0 1
Jlucniepens HHE0BOTO Hadopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE YHCIOBOIO 1 bubnnorexka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 1
JlHarpamMbl paccenBanis https://m.eds00.ru/863f0ea6
bu6mmorexa [IOK
9 M 1
HOKECTBO, TIOAMHONECTBO https://m.edso00.ru/863f1180
Oneparuy HaJ MHOKECTBAMH:
10 00BeIMHECHNE, TICPECEUYCHHE 1 bubmmorexa [OK
’ ’ https://m.eds00.ru/863f143c
JIOTIOJTHEHUE




CaolicTBa onepanuii Hajl
MHOKECTBAMU: NIEPEMECTUTENHHOE,

bu6mmoreka [IOK

11
COYETATEIbHOE, PACIIPEAEIUTEIBHOE, https://m.eds00.ru/863f1784
BKJIFOUCHUS

12 I'padpuaeckoe npencraBieHue bubnunoreka [HOK
MHOKECTB https://m.eds00.ru/863f198c
KonTtponbHas pabora mo Temam

13
"Craructuka. MHoxkecTBa"

14 DOnemeHTapHbie coObITHS. ClydaiiHbIe bubnnoreka [JOK
coOBITHS https://m.edso0.ru/863f1ldec
bnaronpustcTByIOIIHE

15 BHGMCHI;a HEIC ZO6IJ:ITI/I$I bubmorexa LOK

P o https://m.eds00.ru/863f1dec
BepositHOoCcTH COOBITHI
bnaronpustcTByIOIIHE
16 BHGMCHI;a HEIC ZO6IJ:ITI/I$I bubmorexa HOK
P . https://m.eds00.ru/863f1f72
BepositHocTH cOOBITHI
OMBITHI ¢ PABHOBO3MOXXHBIMU
17 3JIEMEHTAPHBIMU COOBITHSIMU bubmmorexa [TOK
. P N ' https://m.edso00.ru/863f21ca
CryuaitHblii BEIOOD
OMBITHI ¢ PABHOBO3MOXHBIMHU
18 3JIEMEHTapHBIMU COOBITUSIMH bubmorexa LOK
Lapn ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
[TpakTtuyeckas padora "OnbITHI €

19 ABHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU bubmorexa [JOK
p P https://m.edso00.ru/863f235a
coOpITHSIMU"

bubmuoreka [JOK

20
Jlepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa AepeBa: €AMHCTBEHHOCTD bub6nuorexa [IOK




IYTH, CYILIECTBOBAHUE BUCSYCH
BCPIIHHBI, CBA3b MCIKAY YUCIIOM
BEPILVH U 9uciIoM pédep

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

22 [IpaBuno yMHOKEHUS bubmorexa LHOK
P m https://m.eds00.ru/863f2cd8
bu6mmoreka [IOK
23 Hlpapitio yMHOKeis https://m.eds00.ru/863f2e36
bu6mmoreka [IOK
24 IT
POTHBONONOKHOC COObITHE https://m.eds00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beMHEHNE H bubnuoreka [IOK
NepecevyeHre COObITUIM https://m.edso00.ru/863f3214
26 Hecosmectnbie coObiTus. Dopmyna bubnnoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectabie coObiTHs. Dopmyna bubnuorexa [JOK
CJIO’KEHUSI BEPOSITHOCTEH https://m.edso00.ru/863f3764
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
28 YEJIOBHaﬂy:Ie OSITHOCTh ’ bubmorexa HOK
P ' https://m.edso0.ru/863f38ae
HesaBucumplie coObITHS
[IpaBun0 yMHOKEHUSI BEPOSITHOCTEM.
29 YEJ'IOBHa}Iy::Ie OSITHOCTh ’ bubmorexa HOK
P ' https://m.eds00.ru/863f3b06
HesaBucumplie coObITHS
30 IIpencrasienue ciry4aifHOro bubnnoreka [JOK
JKCIIEpUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3cbe
[IpencraBienue cy4aiitHOTO bubnnoreka [JOK
31
SKCIIEpUMEHTA B BHUJIE JI€peBa https://m.edsoo.ru/863f3f20
[ToBTOpenue, o6oOIIeHNE.
bu6nmoreka [JOK
32 [TpencraBieHne JTaHHBIX.

OnucarenpHas CTaTUCTHUKA

https://m.edso0.ru/863f4128




bu6mmoreka [IOK

33 TosToperme, obodmenne. Ipager 1 https://m.eds00.ru/863f4312
KonTtponbHas pabora mo Temam
34 "Cnyuvaiinbeie coObITHS. BeposaTHOCTS. 1
I'padsr"
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Nen/m  Tema ypoxa Kontpoabnbie IIpakTHueckue Aara wHpopbie
Bcero u3yyeHusi o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 HpecTapnerne famHEX 1 https://m.eds00.ru/863f47ea
bu6mmoreka [IOK
2 OmHcaTelbHas CTaTHeTHi 1 https://m.edso00.ru/863f47ea
3 Orneparuy HaJ COOBITUAMU
He3zaBucumocTs coObITHit
5 Komb6unaropHoe npaBuio 1 bubnuorexa [JOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
6 [IepectanoBku. dakTopual. 1 bubnnorexa [HOK
CoueTaHus ¥ 9YUCJIO COUYETAHUM https://m.eds00.ru/863f4e16
bu6mmoreka [JOK
! Tpeyrompuik Hacians 1 https://m.eds00.ru/863f5014
[IpakTuueckas pabora
3 "Beruucienune BepoITHOCTEH ¢ 1 1 bubnmnoreka [JOK
MCIIO0JIb30BAaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GyHKIUH 3J€KTPOHHBIX Ta0nmuL"
I'eomeTprueckast BEpOATHOCTb.
9 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnmnoreka [JOK
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.eds00.ru/863f5884
U3 YT OKPYKHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. 1 bub6nuorexa [IOK
CrnyualiHblil BHIOOP TOUKH U3 https://m.eds00.ru/863f5a50




burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU
['eomeTpryeckast BEpOSATHOCTb.
Ciy4aifHbIl BBIOOp TOYKH U3

bubmuorexa [JOK

11
(buUTryphl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5bfe
U3 IyTH OKPY>KHOCTH
I'eomeTpuueckast BEpOSITHOCTb.
12 CrnyualiHblii BHIOOP TOUKH U3 bubnmoreka [JOK
burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edso00.ru/863f5e10
U3 IyT'H OKPY>KHOCTH
HcneiTanue. Ycenex u Heyaya.
13 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubnuorexa LIOK
P p https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex u Heygaya.
14 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmorexa LIOK
P A0 TIep https://m.eds00.ru/863f6356
ycrnexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnbrtanus beprymnu.
16 BepositHocTH cOOBITHI B cepun bubmorexa LIOK
P . P https://m.edso00.ru/863f64d2
ucnbeiTaHuil beprynnm
Hcnsitannsa beprysmm.
17 BepositHoCTH COOBITHI B cepuu bubmmoreka LIOK
P . P https://m.eds00.ru/863f6680
ucneiTaHuil bepuynnu
18 [Ipaktuueckas padota "UcnpiTanus bubnmnoreka [JOK
bepnymmn" https://m.edso0.ru/863f67de
19 CrnyualiHas BeIMYMHA U bub6nuorexa [IOK




pacrpeziesieHue BeposiTHOCTEN

Marematnueckoe oXXuIaHuE U

https://m.edsoo.ru/863f6b44
bubmuorexa [JOK

20
JIACTIEPCUS CITyYaitHON BEJTMYUHBI https://m.edso00.ru/863f6da6
[IpumMeprl MaTeMaTU4ECKOTO
21 0KMJaHUS KaK TEOPETHUECKOTO bubmorexa LHOK
A p https://m.eds00.ru/863f686
CpEIHEro 3HAYCHHSI BEIMIMHBI
bu6mmoreka [IOK
22 IT o
OFUITHE © 3aAKOHE DOBII AHeet https://m.eds00.ru/863f72c4
93 H3mepenue BepoaTHOCTEN € bubnuorexa [IOK
IIOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [TpumeHeHue 3akoHa OOIBIINX bubnuotexa [JOK
qucel https://m.edso0.ru/863f7116
o5 O06o01IeHre, CHCTeMAaTH3AIHS bubmmoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.eds00.ru/863f783c
26 O0001enne, cUCTEMaTA3AIUA
3Hanui. OnucarenbHast CTAaTUCTHKA
O00011en1Ee, cCUCTEMAaTA3AIUA
27 3H&1HI/II;II IIpencraBnenne IE;.IHHBIX bubmmorexa [TOK
- ped A ' https://m.eds00.ru/863f893a
OnucarenbHast CTATUCTHKA
O06006111EH1E, CUCTEMATU3ALIUSA
28 3HaHWi. BepoSITHOCTH CIy4aifHOT O bubmorexa HOK
- PP i https://m.edso00.ru/863f7a4e
COOBITHS
O0001Ienre, cucTeMaTH3aIus
29 3HaHUW. BeposTHOCTH CITydaitHOTO bubnuorexa [JOK
COOBITHS. DJIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOWHATOPUKH
30 O06o06meHre, cHCTeMaTH3aITHs bubmuorexa [JOK

3HAHUN. DIIEMEHTHI

https://m.edsoo0.ru/863f7e54




KOMOWHATOPUKH

O0001enne, cucTeMaTA3aIus
3HAHUH. DJIeMEHTBI

bubmuoreka [JOK

31 1
KoMOuHaTopuku. CirydaifHbIe https://m.edso00.ru/863f8408
BEJIMYMHBI M pacrpeaesiCHUs
O0001enue, cucTeMaTA3aIus
32 sgannii. CiryyaliHble BEJIMYUHEI U 1 Eubmorexa ITOK
Y https://m.eds00.ru/863f861a
pacnpezeneHus
bu6mmorexa [IOK
n 1
33 TOTOBAs KOHTPOILHA padoTa https://m.edsoo0.ru/863f8b56
34 O0001enne, cucTeMaTA3aIus 1
3HAHUMN
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC
Kona .
IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposTHOCTB U cTaTHCTHKA
Uurath nHPOpMAIIHIO, IPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpammax,
5.1 MPEACTABIATh JIaHHBIE B BHJE TaOJMI, CTPOUTH JHArpaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbBIE) 110 MAaCCHBaM 3HAYECHUN
£ 5 OnuceiBaTh M HMHTEPIPETUPOBATh PEATbHBIC YHCIOBBIC JTaHHEIC,
MpeJICTaBJICHHBIC B TA0IUIIAX, HA TUarpaMmmax, rpadukax
Hcnonp3oBarh JUIS OITMCAHMS JIAHHBIX CTaTUCTHYCCKHUE
5.3 XapaKTEPUCTUKU: CpeHee apupMeTHIecKoe, MearuaHa, HanbobIIee u
HaWMEHbIIIEEe 3HAYCHHS, pa3Max
Nmetsb npencraBieHre o ciiydyaiiHONM M3MEHUYUBOCTH Ha MPUMEpax IEH,
54 (U3UYECKUX  BEIUYHMH, AaHTPONMOMETPUYECKUX JIaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HHQPOPMAIUIO, TPEIACTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPeICTaBIsATh JaHHBIE B BHJIE
TabmuL, AUarpamm, rpaduKkoB
OnucelBaTh JAaHHBIE C THOMOIIBI0 CTAaTUCTHYCCKUX IIOKA3aTCICH:
5.2 CpPeIHMX 3HAUYCHWM W Mep pacceuBaHus (pa3max, ITUCIEPCUS |
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBLIX 3HAUCHUM U YaCTOTHI COOBITHM, B TOM




YHUCJIe MO Pe3yJIbTaTaM U3MEPEHUN U HaOII0IeHU T

HaXO,I[I/ITB BEPOATHOCTHU CHy‘IaﬁHbIX COOBITUH B OIIbITaxX, 3Hasd

5.4 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
EE Hcnonb3oBare  rpaduueckue  MOAEIM:  JIEPEBO  CllydailHOTro
' 9KCIIEPUMEHTA, AUarpamMMbl Diijiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
E 6 Oolepaluyd  HaJ  MHOXECTBaAaMHU:  OOBEIMHEHHE, IEepEeceUeHHE,
' JIOTIOJIHEHUE; IEPEUUCIIATD 3IEMEHThI MHOXKECTB, IPUMEHSTh CBOWCTBA
MHOKECTB
Hcnonb3oBate rpaduyeckoe MpeACTaBICHUE MHOXECTB U CBs3el
5.7 MEX1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUM, B TOM UYUCIE MPU
pelLleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KITIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATH JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
- Pemarp 3amaun OopraHu30BaHHBIM NEpEOOPOM BapHaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB
Wcnonb3oBaTh omucareiabHble XapaKTEPUCTHKU JJII  MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM YHCIIE€ CpEIHHE 3HAYEHUS U MEPbI
paccenBaHMs
54 HaxomuTh 4yacTOThl 3HauY€HUNW M YAaCTOTHI COOBITHS, B TOM YHCIIE
. MOJIB3YSICh PE3Y/IbTaTaMM MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
Haxoauth BEpOSTHOCTH CITy4aliHBIX COOBITHI B M3YYCHHBIX OIBITaX, B
5.5 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU

COOBITHSIMHM, B CEpPHUAX HCHBITAHWNA /0 MEPBOr0 yclexa, B CEepHsX




ucnsITaHui bepHyiu

5.6

HNmers npencraBiieHHE O CIIy4alHOM BEIWYMHE U O PACHpEICIICHUU

BEPOATHOCTEMN

5.7

Hwmets npezcTaBieHne O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CIy4alHOM H3MEHYMBOCTM M O POJU 3aKOHa

OOJIBIINX YKCEIT B IPUPOJIE U OOIECTBE



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIuI], nuarpamm, rpadukoB. 3arolHEeHNe
TaOJMIl, YTEHWE W TOCTPOCHHE auarpamMMm (CTOJOMKOBBIX (CTOJOYATHIX) U
5.1 KpyroBbix). UYUteHue rpaduKoOB peanbHBIX mpoleccoB. V3BnedeHue
uH(pOpMalMM W3 JUarpaMM M TaOJUIl, WCIOJIb30BAaHWE M HWHTEPIPETALUs
TAHHBIX
OrnucarenbHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HauOOoJIbIIICe U HAMMEHBIIIEE 3HAYCHUSI Ha0Opa YUCIIOBBIX NaHHBIX. [Ipumepsr
Cy4yallHON U3MEHUYMBOCTHU
CrnyuyaliHplii 3KCHIEpUMEHT (OIBIT) M ciay4ailHoe coObiThe. BeposTHOCcTh U
5.3 yactoTa. Poib MaloBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITHUH B
npupoie U B o0mecTBe. MoHeTa U UrpajbHas KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmua, pedpo. Crenenp BepuuHbl. Yncno pébep u cymmapHas
&4 cTenieHb BepiiuH. [Ipeacrapnenue o cBsa3Hoctu rpada. Llenu u nukist. [yt
' B rpadax. OOxon rpada (dinepoB mnyTth). llpencraBmenue 00
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUSA
5 BeposTHOCTB U cTaTHUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TAONUII, AUArpaMM, TpaduKoB
5 9 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanuu  Haj
' MHOXECTBaMU: 00bEMHEHHUE, TIepeceUeHNUE, TOMOTHEHNE
£ 3 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENIBHOE, COYETATEIbHOE,
' pacmpeaenuTeNbHOE, BKIIOYCHHUS
5 4 Ucnonb3oBanue rpaduyueckoro MpPEACTABICHUS MHOXKECTB JUIsl OMUCAHUS

peasibHBIX MPOLECCOB U SBJICHUI, IPH PEIICHUHN 3a/au.




W3mepenune paccemBaHusl AaHHbIX. Jlucnepcusi U CTaHAApTHOE OTKIOHEHUE

> YHCIOBBIX HAOOpOB. J{narpamma paccenBaHUs
DneMeHTapHbIe COOBITUS CIIy4ailHOTO ombiTa. Ciy4ailHble COOBITHS.
56 BepostHoctu coOpiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObiTusiMu. CiydaiiHbiii BbIOOp. CBs3b MEXIYy MAaJOBEPOSATHBIMH MU
MPAKTUYECKHU JOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTh IYTH, CYILIECTBOBAaHUE
5.7 BUCSAYEH BEPUIMHBI, CBA3b MEK/Y YUCIOM BEPIIUH U ynciaoM pédep. [Tpasuio
ymMHOXKeHHs. Pemenue 3aau ¢ nmomouisto rpados
[IpotuBononoxkueie coObiTusA. Juarpamma Oiinepa. OObenuHeHHE U
5.8 nepeceueHre coObiTuil. HecoBmecTHble cOObITHS. DoOpmysna CIHOKEHHS
BEPOSATHOCTEM
5.9 VYcnoBHas BepoaTHOCTb. [IpaBuino ymHoxxenust. HezaBucumbie coObITUS
[IpencraBnenue »skcnepuMeHTa B BuJe JepeBa. Pemienue 3amad  Ha
5.10 HaXO0’KJICHUE BEPOSITHOCTEN C MOMOUIBIO JE€pPeBa CIYyYaHHOTO HKCIIEPUMEHTA,
auarpamm Jiiepa
9 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUJE TaOJMIl, TUarpaMM, rpaduKkoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M MOoCTpoeHue TalJull, JUarpamM, Tpa@HuKoB MO pPeaTbHBIM
JTAaHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueTaHus U YUCIIO COUYCTAHHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3aay ¢ ncmoap30BaHUEM KOMOMHATOPUKH
£ 6 I'eomeTrpuueckass BepoATHOCTb. CilydallHbIf BBIOOpD TOYKM M3 GUIYpPHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTU
5.6 Hcneiranne. Ycenex u Heynaya. Cepusi MCIIBITaHUH 10 TIEPBOTO ycIexa
£ 7 Cepus ucnbeitanuii beprymum. BeposTHOCTH COOBITHI B CEpHHM HCIIBITAHUN
' bepnynnu
5.8 CrnydaiiHasi BeJIMUMHA U pacipe/iesieHue BEpOSITHOCTEN




Martemaruueckoe oxkugaHue u - gucnepcus. Ilpumepbl MaTeMaTHyecKoro

> O’KMJIaHHS KaK TEOPETUYECKOr0 CPEHEr0 3HAYECHUS BEJITUIMHBI

510 MareMarnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITaHUHN bepHyn»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH € IOMOIIbIO

gyacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIecTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, ONEpalun
HaJ MHOXECTBAMHU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MPH PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEJCTaBICHHE MHOXKECTB [UIsl OINHCAaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HNCTHHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMenue OIICpHUPOBATHL TIIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHO€ YMCIIO, JE€IMMOCTh HATYPAJIbHBIX YUCEN, NPU3HAKU JIETUMOCTH,
[eJI0e YHUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOOb M JecsATHYHAs IpOOb,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATH W YIOPAAOYHMBATHL 4YHCJId, NPCACTABIATH 4YHCJIa Ha
KOOPIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe OonepupoBarh IOHATUAMM: CTEIIEHb C ILENbIM IIOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacué€Thl Mo ¢opmyiam, npeoOpa3zoBaHUs
HENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3’I0KEeHUEe MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaToOB U KBaJpaTa CyMMBbI U pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHUCIOBOE PABEHCTBO, YpPAaBHEHHE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelarTh JMHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IpU
pELICHUH 3aJay U3 JIPYruxX MNpPeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHUE
UCIIOJIb30BaTh KOOPJIUHATHYIO MPSAMYIO U KOOPAMWHATHYIO TUIOCKOCTH MJIs
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMSA, rpaduk (yHKUHH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,




yObIBaHMS, HauOoNbIlee W HaWMEHbIee 3HAa4YeHHs] (YHKIMH; yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPIUOHATBHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduku (pyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3aad W3 JAPYrux YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TeOMEeTpUYeCcKass MpPOrpecCMd; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBI U OOIIETro 4jeHa MpU PElIeHUU
3a/a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemiaTh 33a4l Pa3HbIX TUIOB (B TOM YUCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTh YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (UIYpa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYrONIbHUK, MEINaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOIBHUK,
napajieorpaMM, poMO, MPSIMOYTOJIBHUK, KBaIpaT, TPANCIHsT; OKPY>KHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHATHUSIMHM: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYTOJIBHUKOB; IMAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MNPSIMBIX, YroOJI
MEXy MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIOHHAS, TPOEKIHs, o1o0ue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb PpABEHCTBO, CHUMMETpPHIO M mojaodue ¢uryp,
[apaJuIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD MPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/Ie OHepI/IpOBaTI) IHNOHATUAMM: OJIUHA, paCCTOSIHI/Ie, YFOJ'I (BG.]'II/ILH/IHa
yrila, CHHYC U KOCUHYC yTila TPEeyrojbHHUKA), IJIOAadb; YMEHHE OLEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE IPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, THHBI OKPY>KHOCTH U
IUIOIAAM Kpyra, oObeMa MpsSMOYroJbHOTO Mapajliesienurnesa; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPUUYECKHE COOTHOIICHHS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOIIaAeH
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Ymenune  u3zo0paxkaTb  IJIocKMe  GUIypsl W HX  KOMOMHAaNuW,
IPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TIOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbHOMY
OIMMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYToJibHAsh CHUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YUCII0, CKaJIpHOE IIPOU3BEAECHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOpBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU
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VYmMmenune OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIMIIBI, cpeiHee apudmeTnyeckoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa3OBBIBATE HHPOPMALIUIO, TPEACTABICHHYIO B
TaOMUIIAX ¥ HA JMarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peajbHBIX TPOIIECCOB W SIBJICHHIN; YMEHHE pAacCIO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT  (Cloy4ailHBIN
OKCIEPUMEHT),  JJEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUThb  BEPOATHOCTHM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METO/IOM OpPraHM30BaHHOIO Iepedopa W C MHCHOJIb30BaHMEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITUI B OKpYXKalOIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMenue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPHUMEPbl MATEMaTU4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCcO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONUCHIBaTh OTJIECIbHBIE BBIJAIOIINECS PE3YNIbTAThI, IOJYYEHHBIE B XOJE
pa3BUTHSA MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MaTEMATHUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncna. ApupmeTnyeckue onepanmuy ¢ paioHaIbHBIMU YUCIIaMU
1.4 JlelicTBUTENbHBIC YUCla. APH(PMETHIECKHE ONIEPALIMH C ACHCTBUTEILHBIMU YUCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnrebpandecKkue BoIpaKCHUS
2.1 bykBeHHbIe BbIpa)keHUS (BBIPAXKEHUSI C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MOKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
25 ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHH. JleHcTBus ¢ apupMeTH4eCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.9 Llenbie w npoOHO-paliOHANbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyiia CII0KHBIX MPOIIEHTOB
5 OyHKIMH
®Oynkius, cnocoOsl 3a1anus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTh onpeaeneHus u
51 MHOXecTBO 3HaueHuil ¢yHkuuu. Hynmu ¢yaxnun. [IpoMexxyTku 3HaKOMOCTOSIHCTBA.
o IIpoMe)XyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHMMYMBI (YHKLHUH.
HauOonpiiee n HauMeHblee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopauHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPNHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha miocKOCTH
8 BeposiTHOCTB 1 cTaTHcTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads
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