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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamMma yueOHOro Kkypca «BeposTHOCTB M CTaTUCTHKa»
0a3oBoro ypoBHs Ui oOywarommxcsi 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOro  00pa30BaTENbHOIO  CTaHAApTa CPEIHEro
obmero oOpa3oBaHMs, C Y4Y4ETOM COBPEMEHHBIX MHPOBBIX TpEOOBAHUH,
OPEIbSABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHMIO, U TPATULUI POCCHICKOIrO
oOpasoBanusi. Peanmuzanus mporpaMMbl OOECIEUMBAET OBJAJECHUE KIHOYEBBIMU
KOMIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JUI CAMOPAa3BUTHUSL U HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, IHYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh U CTAaTUCTHKa» 0a30BOr0 YpOBHS SIBISETCS
IPOAODKEHUEM U PAa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOr0 YpOBHS
ocHOBHOM mikoJibl. Kypc mpenHazHaueH uist (GopMHpoBaHHUS y OO0ydaromuxcs
CTaTUCTUYECKOW KYJbTYpbl M IOHMMAaHHS POJIA TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYeCKOr0 MHCTPYMEHTA I U3YYEHHs CIy4yalHbIX COOBITUHM, BEJIIMYUH U
npouecco. Ilpu u3yueHunm kypca oOoramaroTcsi MpeICTaBICHHs ydYalluxcs O
METO/IaX UCCIEAOBaHU U3MEHYMBOIO MUPA, Pa3BUBAETCSA [IOHUMAHUE 3HAYUMOCTH
¥ OOIIHOCTM MAaTEeMaTUYECKHX METOJOB MO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxkaHue Kypca HalpaBi€HO HA 3aKpEIJICHUE 3HAHMM, MOTYYEHHBIX MPU
M3YyYEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEKJIY HUMH Ha BAaXKHBIX IPUMEPAX, CHOXKEThI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cootBercTBUM € yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» CpPeAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEIEHBI
CIIEyIOIllMEe OCHOBHBIE coJepKaTenbHble JUHUM: «CiydailHble COOBITHUS U
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro 4Yactb Kypca 3aHUMAeT M3Y4YEHHE T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieIeHU U 3HAKOMCTBO C MX HENPEPhIBHBIMHU aHAJIOTaMU
— MOKa3aTeJbHBIM U HOPMaJIbHBIM PaclpeeICHUSIMHU.

Conepxxanue nuHUM «CiydailHble COOBITUSI M BEPOSTHOCTH»  CIYXKHUT
OCHOBOW 711 (DOPMUPOBAHMS TIPEACTABICHUA O PACIPEACICHUH BEPOSATHOCTEH
MEXIy 3HAUCHHUSIMU CIIyYallHBIX BEJIMYMH, @ TAK)K€ 3Ta JIMHUS HEOoOXOJIMMa Kak
0aza Uil M3y4eHHs] 3aKOHAa OOJBIIUX YHcel — (PYyHIaMEHTaJIbHOTO 3aKOHA,
NEHCTBYIOIIEr0 B TMpHpPOAE M OOLIECTBE U HMEIOLIEro MaTeMaTHYECKYIO
dopmanuzauio. Cam 3aKOH OONBIIMX YHUCEN MpeIaraeTcsi B O3HAKOMUTEIHHOU
dbopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.



Tembl, CBsiI3aHHBIE C  HEMPEPHIBHBIMU  CIyYalHBIMH  BEJIMYUHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJPHUKOB Ha OINWCAaHMM M H3YYEHUHU CIy4YailHbIX
SIBJICHUI C TOMOILBIO HENpPEphIBHBIX (QYHKIMNA. OCHOBHOE BHUMAHHUE YJEISAETCS
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY pAaclpeleieHusIM, MPU 3TOM MpearoaraeTcs
O3HAKOMHUTENPHOE H3yueHHe Marepuanga 0e3 J0Ka3aTeNbCTB MPUMEHSIEMbIX
¢axToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wsyuenue kypca «BepoSTHOCTP W CTaTUCTHKa» Ha 0a30BOM ypOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHE KaXJAOoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienre AaHHBIX C TOMOIIbIO Tabmun u auarpamm. CpeaHee
apuMeTHyecKoe, MeauaHa, HauOoJiblllee W HAaWMEHbIEEe 3HAYEHHUS, pa3Max,
JUCTIIEPCHS M CTAHIapTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

Cry4aliHble SKCIIEPUMEHTBI (ONBITHI) U CITy4alHbIE COOBITHA. DIeMEHTapHbIE
coObITUs (MCx0nbl). BeposiTHOCTH ciiydallHOTO COOBITHS. BIM30CTh 4YacTOTHI U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI C  PaBHOBO3MOXXHBIMU
JIEMEHTAPHBIMU ~ COOBITUAMH.  BeposTHOCTM  COOBITHMI B ONBITaX €
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepaiu Haj, COOBITUSIMU: TTEpeceueHne, 00beTUHEHNE, IPOTUBOMOIOKHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYciioBHass BEPOSITHOCTb. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO Cily4yalHOro
skcrepumenTa. @opmyria MoaHON BepossTHOCTH. HezaBucumbie COOBITHSI.

KomOunnaropHoe npaBuio ymHoxeHHs. [lepecranoBku u (akropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciiydaiiHbli ONBIT (MCIIBITAHKE), YCIIeX U Heyaadya. He3aBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

Cnyuaitnas BennuunHa. Pacnpenenenwe  BeposiTHocTed.  Jmarpamma
pacnpenenenud. llpumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUUECKOE H
OMHOMUAJIBHOE.

11 KJIIACC

UucnoBple  XapakTEpUCTUKHA  CIyYaWHBIX  BEIWYUH: MaTeMaTH4YECKOe
OKMJIAHUE, JHUCIEPCHS W CTAHAAPTHOE OTKJIOHEHuWe. lIpumepsl mnpuMeHeHus
MAaTeMaTUYECKOTO OXKWIAHUS, B TOM YHUCJE B 3aJadax U3 IOBCEIHEBHOMN >KU3HH.
Matematnyeckoe oxujgaHue OWHApHOM ciaydyallHOM BeNMYMHBI. MaremaThuueckoe
OKMJIAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaremaTnyeckoe OXUJaHUE U
JUCTIEPCHUsl TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJBIIMX YHCET U €ro pojb B Hayke, MPUPOAE U OOIIECTBE.
Bri0opouHbIit MEeTO UCCIEOBAaHUM.

[Ipumepsl HENpepbIBHBIX CIy4YalHbIX BeJIWYMH. lloHATHME O IUIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PaCIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOro mpeaMera
«MaremaTnka» XapakTepU3yrTCS:

I'paxxpanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YUAIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOI'O 4YJIE€Ha POCCHUUCKOrO0 OOIIECTBA, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxkJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOMN TPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKCHUN B JPYTrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapona;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOUAsh 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOT0O U 6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBbIO (310pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTHbIXa, peryisipHas busnueckas aKTUBHOCTb); (du3znuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESATEIIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznmuuHbiM  cpepam  NMPOGECcCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oyaymeil npodeccuu U peaan30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIaHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHHMIO U



caMOO0Opa30BaHUIO Ha MPOTSHKEHUU BCEW JKW3HU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PELICHUU NIPAKTUUYECKUX 33/1a4 MaTEMaTUYECKOW HAIPABIECHHOCTH.

IKOJOrHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYphl, MOHMMAHUEM BIIHMSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpelpl, OCO3HaHHEeM TJ00aTbHOrO  XapakTepa JKOJOTUYECKUX  MpoOseM;
OpHEHTalMEl Ha IPUMEHEHUE MAaTeMAaTHYECKMX 3HAHUU JUIS PELICHUS 33134 B
0o0JaCTH  OKpy)Karolel Ccpelbl, IJIAaHUPOBAHHUS TOCTYIKOB U OLIEHKH HX
BO3MOKHBIX MTOCJHEACTBUN JIJIs1 OKPYKAIOILIEH Cpe/IbI.

IleHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOLIECTBEHHOM MpPAaKTHKW, [OHUMaHHUEM
MaTeMaTUYECKON HayKM Kak c(epbl 4YeIOBEUECKOH MAESTeNbHOCTH, ITamloB €€
pa3BUTUS M 3HAYMMOCTH [UJI PA3BUTUsA LMBWIM3ALUWH; OBJIAJICHUEM S3BIKOM
MAaTEMATUKU W MaTeMaTUYECKOW KYJIbTYpOM KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATh NPOEKTHYI0 W HCCIEIOBATEIBCKYIO IEATEIBHOCTD
VMHJIMBUAIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTrO MpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvuvie  no3znasamenvHvle  Oelicmeus,  obecnewusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJcarouleco  Mupa,  NpUMeHeHue  JI02UHECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue AeicTBUS:

e BBIABIIATh M XapaKTCPH30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYCCKHUX
OOBEKTOB, IOHSATHH, OTHOIICHUH MEXIY MOHATHAMH; (OPMYIUPOBATH
ONIpE/ICTICHUS]  TIOHSATHH; YCTaHABIMBATh CYIICCTBCHHBIH  IPHU3HAK
KJaccu(ukayu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHHsS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPHHHUMATH, (OPMYJIUPOBATH W  MPeoOpa3OBbIBATh  CYKJICHUS:
YTBEPAUTCIIbHBIC W OTPULIATENIbHBIC, CAMHUYHBbIC, YaCTHBIC M OOIIHE;
YCIIOBHEIC,

e BBIABIATH  MaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
NPOTUBOpeYHs B (akTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHHUSIX;
npeajiaratb  KPUTEPUH  JJIL  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;



JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUU;
IPOBOIUTD CaMOCTOSITEIIEHO JI0Ka3aTeLCTBA MaTEeMaTUYECKUX
YTBEPXKICHUH (TPSMBIE U OT NMMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
OPUBOAUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTebCKue AeiiCTBHUS:

UCITI0JI30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKUII MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYHUE, MPoOdIEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CaMOCTOSITEJIBHO CIIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHUE II0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTEMaTHYECKOrO
OOBEKTa, SBJIECHHS, MPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIHpPOBaTh 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIIBUTATh
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

PaGora c undgopmanmueii:

2)

BBISIBIIATH JNepUIMTEI MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;
BBEIOMpAaTh  WHGOpPMAIIMI0O W3  MCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHpPOBaTh UH(POPMAIIUIO, MPEACTABIATH €€ B pa3IMUHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaJAEKHOCTD nHopMaIn 1o CaMOCTOSITEITEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

Vuueepcanvuvie = KOMMyHUKamuenwvle  Oelicmeus,  obecneyusaom

ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCSL.
Oo0menmue:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU | TIEJIIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUA IO
X0y peUIeHU 3a1a4d, KOMMEHTUPOBATH MTOJYYEHHBIN PE3YJIbTAT;



B X07ie 00CY>XJI€HMsI 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4u, BHICKA3bIBaTh UJICH, HAIlCJIEHHbIE Ha TIOUCK
peIIeHUs; COMOCTABIATh CBOM CYXKICHUS C CYXACHUSAMHU JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXMBaTh Pa3IMYMe W CXOJACTBO IO3UIIMIL; B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKECHUS;
OPEICTaBISITh  pPEe3yNbTaThl  pEHIeHHs  3aJaud,  JKCIEPHUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpAaTh  (popmar
BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH WU
VHIMBUIyaJIbHON pabOThI IPU PEIICHUN YUYE€OHBIX 3a]a4; IPUHUMATh LIEIb
COBMECTHOM JEATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThl, pacnpeaensTh BUAbl padoT, 10rOBAPUBATHCS, OOCYKIAaTh IMPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIIOBLIX opMax padoThI (00CY)1eHUs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBHSI C JPYTMMH YJIEHAMU KOMAaH/bI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanouvie  pezynamuenvie Oeticmeus, obecneuusarom

GopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCHIU.

Camoopranu3anus:

COCTaBJISITH IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIOCOO pEelIeHus C
y4€TOM UMEIOIINUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIBb:

BIAJCTh HABBIKAMU TIO3HABATENIHHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3ysibTaTa pelIeHUs MaTeMaTUYECKOM 3aauu;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PEUICHUHA
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa IEIUM U YCJIOBUSAM, OOBSICHATH
IIPUYMHBI JTOCTHKEHUSI WM HENOCTUXKEHUS PE3YJbTATOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI

10 KITACC



UutaTh U CTPOUTH TAOJHIIBI U TUATPAMMBI.

OnepupoBath  TOHATHSAMHU:  cpeaHee  apudMeTHYECKoe,  MEIUaHa,
HanOoJIbIIIee, HAMMEHBIIIEE 3HAUCHHE, pa3MaX MacCUBA YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YaWHBIM SKCHEPUMEHT (OMbIT) U CiIydailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIM MCXO/) CIy4alHOTO OIBITa;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIy4aHBIMU COOBITUSMH,
HaXOJUTh W CPAaBHUBATH BEPOSTHOCTU COOBITUH B U3YUYCHHBIX CIyYalHBIX
AKCIEPUMEHTAX.

Haxomute u ¢dopMmynaupoBath COOBITHS: IepeceyeHrue U O0O0beIuHEHUE
JAHHBIX ~ COOBITUH,  COOBITHE, MPOTHUBOIIOJIONKHOE  JAaHHOMY  COOBITHIO;
MOJIB30BATLCS AHAarpaMMaMu Jijiepa U GOPMYJION CI0KEHUS BEPOSTHOCTEH TIPH
peneHnuy 3aaad.

OnepupoBaTh MOHSITUSIMU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HAaXOJUTh BEPOSITHOCTU C MOMOIIBIO IpPaBUjla YMHOXKEHHUs, C IIOMOLIBIO JIEpeBa
CJIy4allHOI'O OIIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHUU 3a/1a4.

OnepupoBaTh TOHSATUAMU: HUCIBITAHUE, HE3aBUCUMBIC HCIBITAHUSA, CEpUA
UCIBITAHUM, yCIEeX M HeyJauya, HaXOJIUTb BEPOATHOCTH COOBITUH B Cepuu
HE3aBUCHUMBIX UCIBITAHUMN /10 MIEPBOTO yCIieXa; HAXOIUTh BEPOSATHOCTU COOBITUN B
CEepUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTh  MNOHATUAMM:  CIydailHas  BEJIMYMHA,  PacHpeaciiCHUE
BEPOSATHOCTEN, TarpaMMa paclpeeICHuUs.

11 KJIIACC

CpaBHUBaTh  BEpPOSTHOCTA  3HAYEHUW  CIy4YallHOM  BEJIWYUHBI  TIO
paclpeeseHUIO U C IOMOILBIO THATPAMM.

OneprpoBaTh NOHITUEM MAaTEMATUUECKOTO OKUIAAHUS; TPUBOAUTH IMPUMEPHI,
KaK MPHUMEHSETCS MaTEMaTUYECKOE OXHUIAHUE CIIyYalHOW BEIWYHUHBI HAXOJHUTh
MaTeMaTHYECKOE 0KUIJAHUE 110 JAHHOMY PACTPENEIICHHUIO.

NMerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCE].

NmeTs npencraBiaeHne 0 HOPMaIIbHOM PaclpeNesICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosnyecTBO 9acoB CnucoK UTOroBbIX IVIAHUPYeMbIX | Crioco0 oueHKH
No HaumenoBanue Koutpo | Ipakru | DieKkTponHbie (uudposbie) | Pe3ylbTaToB C yKa3aHHEM 3TaNnoB HUTOTOBBIX
n/n pa311:.110: nrem Bcero | JibHBIE | YeCKHE oﬁpasoBaTenbﬂme pecypchbl HX qJOPMHpOBaHHH IJIAHUPYEMbBIX
HpOrpAMMEE padoTbl | padoThHI pesy1bTaToB
Yurath ¥ CTPOUTH TAOIULIBI U CamocrostenbHas
[Ipencrapnenue JUarpaMMBl. padora,

1 JAHHBIX U 4 http://school-collection.edu.ru/ |OnepupoBaTh MOHIATUAMU: CPEIHEE | IPOBEPOUHAS
ornucarelbHast apu(MeTHIECKOEe, METNaHA, paborTa, yCTHBIi
CTaTHUCTHKA HauOoJbllIee, HAUMEHbBIIIEE 3HAUeHUE, |OTBET

pa3Max MacCHBa YHCIIOBBIX JIAHHBIX.

OmnepupoBath MOHATHIMH: [TpakTryeckas

CITy4aifHbIN SKCTIEPUMEHT (OIBIT) U pabora,
Crny4aifHble ONIBITHI U ClIy4aifHOE COOBITHE, DJIEMEHTAPHOE | CAMOCTOSITENTbHAS
CIIy4aifHbIe COOBITHS, coObITHE (3IIEMEHTApHBII UCXO0/) pabora,

5 OTIBITHI C 3 1 http://school-collection.edu.ru/ |ciyuaitHOTO OIBITA; HAXOIUTH IPOBEPOYHAS
PaBHOBO3MOXXHBIMU BEPOATHOCTH B OMBITAX C paboTa, yCTHBIN
AJIEMEHTAPHBIMHU PaBHOBO3MOKHBIMH CITYJaiHBIMU OTBET
UCXO/IaMU COOBITHSIMH, HAXO/IUTh U CPAaBHUBATH

BEPOSTHOCTH COOBITUH B H3y4ECHHBIX

CIIyYalHBIX KCIIEPUMEHTAX.

Haxomuts u hpopmynupoBatsb CamocrosiTenpHas

COOBITHSI: TIEpECeUEHUE U paborta,

00BeIMHEHNE JAHHBIX COOBITHH, IPOBEPOYHAS
Onepaiui Kaz http://school-collection.edu.ru/ |cobeitue, 1 0 i

3 COBBITHAMH, CIOKEHHE 3 p: .edu. , IPOTHBOIIOJIOKHOE paboTta, YCTHBIH
. JTAHHOMY COOBITHIO; MTOJIb30BATHCS OTBET

BEPOSITHOCTEMH . .

nuarpammamu Disepa u popmyson

CJIOKEHHsSI BEPOSTHOCTEH MPU

peleHnH 3ajad.

4 YcnoBHas 6 http://school-collection.edu.ru/ |OnepupoBaTh MOHATHAME: yCiIOBHast | CaMOCTOATEIbHAS
BEPOSATHOCTD, IEPEBO BEPOATHOCTH, HE3aBUCUMBIE COOBITHS; |paboTa,



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CITy4alHOTO OIbITA, HaXOJUTh BEPOSATHOCTH C IIOMOINBIO | IPOBEPOYHAS
dopmya noaHOH MpaBUJIa YMHOXKEHUS, C TOMOILBIO paborta, yCTHBII
BEPOSITHOCTH H JiepeBa CIIy4aiHOTO OIbITA. OTBET
HE3aBUCHUMOCTh
COOBITHI
5 DJIeMEHTBI 4 [TpuMeHsITh KOMOMHATOPHOE TIPABHIIO
KOMOWHATOPHUKH YMHOXEHHUS TPU PEIICHUH 3a/1a4.
OnepupoBaTh MOHIATHAMHU: [TpakTudeckas
WCIIBITAHNE, HE3aBUCUMBIC pabora,
Ceniit WCIIBITaHUS, CePHsI UCTIBITAHHM, YCIIEX |CaMOCTOSATENbHAs
P http://school-collection.edu.ru/ |u Heynava; HAXOAUTH BEPOSTHOCTH | paboTa,
6 [IOCJIEI0OBATENBHBIX 3 1 N
N COOBITUH B CEPUU HE3aBUCUMBIX MIPOBEpPOYHAas
HCIIBITAaHU I . .
WCIIBITAHUH JI0 TIEPBOTO YCIIeXa, pabota, yCTHBII
HaxOJIUTh BEPOSITHOCTH COOBITHI B OTBET
cepuu ucnbiTaHui bepHysm.
OniepupoBath NOHATUSAMU: CirydaitHasi | CaMOCTOsTENbHAS
. . BEJIMUMHA, PACIIPEICIICHUC abora
CnyJaiiHbIC BETHUHNHBI http://school-collection.edu.ru/ » Pacipelt p ’
7 6 BEPOSATHOCTEH, AHarpaMma MIPOBEPOYHAS
U pacnpeeacHus .
pacrpeneneHusl. pabota, yCTHBIHI
OTBET
O6o61eHne u KontposnbHas
8 CHUCTeMaTHU3aIIHs 5 2 pabota
3HAHHUH
OBIIEE KOJIMYECTBO 34 9 9
YACOBIIO ITPOIT'PAMME
11 KIIACC
- KoanuyecTBO 4acoB DIEKTPOHHBbIE CHHcoxk HTOrOBbIX Cnoco0 oneHkn
anMeHOBaHHe
Ne Konrpo Ilpaktu (undposbie) IJIAHUPYEMBIX MTOI'0OBBIX
a3/1eJIOB M TeM
nm P Bcero  JabHbIe  YeCKHe o0pa3zoBaTebHbIE pe3yJIbTaToB ¢ IIAHAPYEMBIX
NporpaMmel paGorsl  paGoThI pecypchl yKa3aHHeEM 3TaNoOB UX pe3yJibTaToB
¢dopmupoBanus
1 Maremarnueckoe 4 but6mmoreka [IOK CpaBHuBaTh Pemenne 3amau,
OXKHUJaHUE https://m.edsoo.ru/5fb CaMOCTOSITENLHAS



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/5fbc5dc1

CIIy4aiiHOMN
BEJIMYUHBI

cbdcl

BEPOATHOCTH  3HAYECHUU
CIIy4ailHOM BEJIMYMHBI 110
paclpeiesieHuI0 WIH ¢
MOMOIIIBIO JTUATPAMM.

pabora.

Hucnepcus u

Nwmets npencrasinenue

Pemenue 3amau,

CTaHJIapTHOE bu6mmoreka [JOK 0 CTaHJAPTHOM CaMOCTOSTEIILHAS
OTKJIOHEHHE https://m.edsoo.ru/5fb OTKJIOHCHUH CIy4aiHOi = paboTa,
CIIy4aitHOM c5dcl BEJIMYUHBI MpaKTHYECKast
BEITUYUHBI paborta
HNmets Pemenue 3amau,
3aK0H OOIBIINX bubnnoreka [IOK MpEeACTaBICHUE O 3aKOHE  CAMOCTOATEIbHAsA
acen https://m.edsoo.ru/5fb | gonpmux umcen. pabora,
chdcl paKTHYeCKast
pabora
OnepupoBaTh Pemrenne 3amgau,

IIOHSATHEM CaMOCTOSATEIbLHAS

MaTEeMaTHYECKOIr0 pabora

OXUJAHHS;  TPUBOIHUTH

MIPUMEpHI, KakK
ie;qieé)lillasme bubmmorexa [JOK NIPUMEHSAETCS
R https://m.edsoo.ru/5fb  maTemarmueckoe
(pacnpeeseHus) c5dcl OKMJaHHE  CIIydaitHOi

BEJTMYUHEI HaXOJIHUTh

MaTeMaTU4IeCcKOe

OXXHMJIaHWE TIO JIaHHOMY

pacrpeeseHuIo.
Hopwasmoe bugmoresa LIOK 0 e e e

https://m.edsoo.ru/5fb

pacnpeneneHus pacrpeaeieHuu pabora,

chdcl

MpaKTHYecKast



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

paborta

IToBTOpEHue,
000011IeHE U
CHCTEMAaTHU3allH
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 34 2
I[TPOTPAMME

19 2

bubmuoreka [JOK
https://m.edsoo.ru/5fb

cbdcl

[IpuMeHATH NOy4YEeHHBIE
3HaHUA IIPU pELICHUU
3a/1a4.

Pemenue 3amau,
CaMOCTOSITEeIIbHAS
pabota, KOHTpOJIbHAS
paborta

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

[IpencraBnenue naHHBIX C 1 bubnuoreka [IOK
MTOMOIIBIO TaOJIUI] ¥ TUarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmernueckoe,
MejraHa, HauboJipliee U
HauMEHbIIIee 3HaUYEHUs, pa3Max 1 bubmorexa [OK

P ’ https://m.edsoo.ru/dd00738d
Jycrepcusi, CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MejraHa, HauboJipliee U
HauMEHbIIIee 3HaUYeHUs], pa3Max 1 bubmmorexa [OK

P ’ https://m.eds00.ru/98645f6c
nucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apupmernueckoe, 1 bubmuoteka [IOK

MEaraHa, HanOOJIbIIee U

https://m.edsoo.ru/7¢9033a8



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8

HaWMEHbIIIee 3HAUCHUS, pa3max,
JUCTIEPCHS, CTAaHIapTHOE
OTKJIOHCHHE YMCJIOBBIX HAOOPOB

CiyuaiiHble SKCIIEPUMEHTHI

bubnunorexa LIOK

3) OTIBITHI) U CITy4YailHbIE COOBITHS.

( ) yh https://m.edsoo.ru/347c1b78
DneMeHTapHbIe COOBITHS (MUCXOIBI)
BeposiTHOCTB citydaitHOTO COOBITHSI.

6 BepositHOCTH cOOBITHI B ONIBITAX € bubnuoreka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/64d75244
3J€MEHTapHBIMU COOBITUAMHU

7 BeposiTHOCTB citydyaiiHOTO COOBITHSI. bubnuoreka [IOK
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSMHU:

3 nepecevecHue, 00beTMHCHHE bubnunoreka LIOK
COOBITHI, TPOTUBOMOJIOKHBIE https://m.edso0.ru/221c622b
coObITud. JlnarpamMmmsl Ditnepa
Omneparuu HaJl COOBITHAMU:

9 nepeceueHune, 00beTMHEHNE bubmmnoreka HOK
COOBITHI, TPOTUBOMOJIOXKHbIE https://m.edsoo.ru/cc10cle?
coObITHs. [lnarpammsl Ditnepa

10 dopMyIa coXeHHUs] BEPOSITHOCTEN brbmmorexa [TOK

Py P https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.
11 YMHOXeHue BeposTHocTel. JlepeBo bubmorexa LOK
. p Saks https://m.eds00.ru/9a408d25
CIIy4aliHOTO 3KCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
. bubnuotexa [JOK
12 YMHOXeHUEe BeposiTHOCTEH. [lepeBo

CIIy4allHOT' O KCIIEpUMEHTA

https://m.edsoo.ru/ble76d3a



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
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VYcnoBHas BEPOSTHOCTD.

13 YMHOXeHHE BeposTHOCTEH. [lepeBo bubmmorexa [JOK
N https://m.edsoo.ru/47fb6b11
Clly4aifHOro 3KcrepuMeHTa
14 @opMyi1a OJIHON BEPOATHOCTH bubmmorexa LIOK
https://m.edsoo.ru/15941bec
15 dopMyna MoJTHON BEPOATHOCTH bubmmorexa [JOK
https://m.edsoo.ru/a9ec13c8
16 ®opmya NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bbu6moteka [JOK
17 Kourpobiias pabota https://m.edsocI)_.[ru/29dc60b9
18 KomOunaTopHoe mpaBuiio Bbu6mmoteka [IOK
YMHOKECHUS https://m.edso0.ru/2270cf70
bubnnoreka [JOK
19 Hepecranosrait u axtopuaz https://m.edsocL).Iru/dSSCeGdl
. Bbu6moreka [JOK
20 Hueno couerarit https://m.edSO(I)_.Iru/7904dbe
21 Tpeyronbuuk Ilackans. @opmyna bubmuoreka [IOK
o6unoma HerotoHa https://m.edsoo.ru/fa47998f
bunapHbIi Cly4alHBIHI OIBIT
22| Hosammormatesemaraniy. Cepus Eatmaorera LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUHN 10
MIEepBOro ycrexa
93 Cepust HE3aBUCUMBIX MCIIBITAHUM bubnuorexa [IOK
beprymm https://m.eds00.ru/e9572a68
24 Cepus HE3aBUCUMBIX UCTIBITAaHUI. bu6muoreka [IOK

[IpakTryeckas pabota c

https://m.edsoo.ru/f4al5al4
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MCIIOJIb30BAHNUEM JIEKTPOHHBIX
TalJInI

25 Ciyuaiinas BeIu4YruHA 1 bubmorexa HOK
v https://m.edsoo.ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. 1 bubmunoreka [JOK
Junarpamma pacnpenesieHus https://m.edsoo.ru/6dc7{f39
97 CymMmma u mpou3BeIeHUE 1 bubnmnoreka HOK
CIIy4alHBIX BEJIMYNH https://m.edsoo.ru/51b7ed5f
98 CyMMa 1 nipou3BeieHHE 1 bubnuorexa [JOK
CIIy4alHbIX BEJINYNH https://m.edsoo.ru/c2757cc3
ITpnMeprl pactipenieneHuii, B TOM
29 ‘-II/II)CJIG feo::eT I/II)q:CKOG u 1 bubmorexa [IOK
P https://m.edso0.ru/91e08061
OMHOMHAJIBHOE
[Ipumepsl pacrpeeneHuii, B TOM
30 ‘-II/II)CJIG rpeo:;eT IE‘I?CKOG u 1 bubmorexa [JOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJIBHOE
IToBTOpenue, 00o0IIEHNE U bu6mmoteka [IOK
31 . 1
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHue, 060061IEHNE 1 1 bubmmnoreka HOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/e01a3dc4
bubmmoteka IIOK
33 n o 1
Toropas KORTpoIbHad pabota https://m.edso0.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U 1 bu6nmorexa LIOK
cUCTEMaTH3aInsI 3HaHUHN https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
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11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME, 0600IIECHUE,
CHCTeMaTU3aIys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTu3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpenue, 06001IIEHNE,
CHCTeMaTu3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUM

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHU3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBIX MCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0oTEpE)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/430d330a

bubmuorexa [JOK
https://m.edsoo.ru/a573a292

bubmuorexa [JOK
https://m.edsoo.ru/07a5e861

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf

bubmuorexa [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
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MaremMaTruueckoe OKHNJaHHUC CYMMBI

bubmuorexa [JOK

6
CIIyYalHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
MaremMaTH4eCKOE OKUIaHUS
7 T€OMETPHUUECKOr0 U bubmorexa [JOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOIO paclpeaeIeHui
MareMaTu4decKkoe OKHIaHne
8 TeOMETPUYECKOr0 1 bubmorexa LOK
p 5 https://m.eds00.ru/17b0e769
OMHOMUAIBHOIO paclpeaeIeHui
9 Hucnepcus u cranzapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
10
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMHUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTrueckas pabora ¢
12 HCITOJIb30BaHHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/cf23b369
IIpakTHyeckas padbora ¢
15 anoanBaHHel?w JJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6¢c1d11a6
Ta0JIHIL
bu6mmorexa [IOK
16 " 0
Toropad KOHTpoIRHasi pabota https://m.edsoo.ru/7e379f8f
17 IIpuMeps! HeNpepBIBHBIX bubnnorexa [JOK

CIIy4alHbIX BeJIMUMH. QyHKIUA

https://m.edsoo0.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
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https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

MJIOTHOCTH Paclpe/IeICHUsI.
PaBHOMEpHOE pacnpeieieHle 1 ero
CBOMCTBA

[Ipumepsl HENPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIpenecHus bubmorexa LOK
pactip ' https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnpeenieHue u ero
CBOMCTBa
3amauun, TpUBOISIIHNE K
19 HOPMAJIBHOMY PacIpeeIICHHIO. bubnnorexa [HOK
DyHKIMSA INIOTHOCTH U CBOMCTBA https://m.edsoo.ru/97c¢19f59
HOPMAaJIbHOT'O pacIipeiesIeHUs
[IpakTuyeckas pabora c
20 HCITOJIL30BAHUEM DJIEKTPOHHBIX bubnnorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIUIL
IToBTOpEHHME, 0000IICHUE U
21 cUCTeMAaTU3aIusg 3HaHUI bubmmorexa [IOK
' https://m.edso0.ru/72953f4c
OnucarenpHas CTaTUCTHAKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTel\/II:)aTI/BaI_II/I}I 3HAHUH bubmmorera [TOK
' https://m.edsoo.ru/b699ad0c
OmuncarenbHas CTaTUCTHKA
[ToBTOpenue, o6obIIEHNE 1
93 cucreMaTtu3anus 3HaHui. OTbITHI C bubnuotexa [JOK
PaBHOBO3MOXXHBIMHU https://m.edsoo.ru/3fcbacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTApHBIMU COOBITUSIMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
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25

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMs 3HAaHUH.
Brrunciienne BeposiTHOCTEM
coOBITHH ¢ TpUMEHEHUEM HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oitiiepa)

[ToBTOpEeHHE, 0600IICHUE U
cucTeMaTu3anys 3HaHUi.
Brruucnenue BepostHocTEH
COOBITHI ¢ IpUMEHEHHEM (POPMYIT U
rpadM4ecKux METO/I0B
(koopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

27

IToBTOpEHME, 0000IIICHUE 1
cUCTEeMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IPUMEHEHUEM POpMYIT U
rpauuecKux MEeTO0B
(koopauHAaTHas MpsiMasi, 1epeBo,
quarpamma Oiliepa)

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

28

29

[ToBTOpenue, o6odIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ pUMEHEeHHneM GopMyI1 U
rpau4ecKux METOI0B
(koopaMHATHAs MpsiMast, 1ePeBo,
auarpamma Oiliiepa)

[ToBTOpenwme, 0600IIEHNE U

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cHUCTeMaTU3alurs 3HaHUM.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HAHUM. 1 bubnmoreka [JOK
CrnyuaiiHble BEJIMUHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHnue, 0600IICHNE U

31 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
Maremarudeckoe oxxuganue https://m.edsoo.ru/aeal298c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHME, 0000IICHUE 1

32 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTH4eCcKOe OKHUIAHUE https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bubmuorexa [JOK

33 Hrorosast KOHTPOTbHas pabota 1 https://m.eds00.ru/0fd6d597

34 [ToBTOpenue, o6obIIeHNE 1 1 bu6mmoreka [JOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edso0.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

HpOBeprEMble NnpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm
TGOPI/IH BGPOHTHOCTefI U CTAaTUCTHUKA

YuraTth U CTPOUTH T8.6J'II/II_IBI " JuarpaMmbl

OnepupoBaTh TOHATHSAMH: CpeAHEE apHUPMETHUYECKOe, MeauaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacChBa YHMCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4allHOTO  OMBITa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMH, HAXOJUTh U CPABHHUBATH

BEPOSTHOCTH COOBITUH B M3yYEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX

6.4

6.5

6.6

6.7

6.8

11 KIIACC

Haxomute u ¢dopMmynupoBaTrh cOOBITHS: IepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  AMarpaMMaMu  OJisepa ©  GOPMYJIONH  CIOXKEHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a/1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBbIE
COOBITHSI; HAXOAUTh BEPOATHOCTH C IOMOILBIO MpaBUja YMHOMKEHHUS, C
IIOMOILIBIO J€peBa CIIy4aiiHOI'O OIbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUIJIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBarh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B cepUH
HE3aBUCHMBIX HCIBITAaHUM 1O MEPBOrO YyCIeXa, HAXOAWTh BEPOSITHOCTH
cOOBITHI B cepuu HcnbITaHui bepHynnu

OHCpI/IpOBaTB IIOHATHUAMMU cnyqaﬁHaﬂ BCJIIMYMHA, PpacinpcacICHUC

BEPOATHOCTEH, AUarpaMma pacipeesIeHus



Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero 00pa3oBaHus
pe3yjabrara
5 Teopust BEpOATHOCTEH M CTATUCTHUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIydailHOM BETWYHMHBI 1O
' pacIpeiesieHuI0 WIH C TOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHUS, HPUBOJIUTH
£ MpUMEpbl  TOTO, KaK TMPUMEHSETCS MAaTeMaTHU4YeCKOe OXKHJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJIAHHUE 10
JAHHOMY pacIpeiesICHUI0
5.3 Nwmets nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHUCET
54 HNmeTtp nipeacraBiieHue 0 HOPMAJIBHOM pacipeacIeHuN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
Koa
6 Teopust BEpOATHOCTEHN M CTATUCTUKA
[IpenacraBnenne MaHHBIX C  TMOMONIbIO Tabimm wu  guarpamm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBIEGE 3HAYCHUS, pa3Max,
JTUCIIEPCHS ¥ CTaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB
CrnyuaiiHple SKCHEpUMEHTHI (OMBITBHI) W Cly4yailHble COOBITHS. IIeMEHTapHbIE
coObITHs (MCX0bl). BeposTHOCTH ciydallHOTO COOBITHSA. bBiHM30CTh YacTOTHI U
6.2 BEPOATHOCTH COOBITUH. Ciy4aiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTH  COOBITMH B OMBITAaX C  PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITHSMHU
6.3 Oneparuu  Haag COOBITUAMHM: TEpeceYeHUue, OOBCAMHEHHUE, IPOTHBOMOIOKHBIC
' coObITud. Jlnarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposSTHOCTEN
6.4 VYcioBHas  BEpOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  ciiydailHOro
' skcriepuMenTa. @opmyna moaHoN BeposTHOCTU. HezaBucruMblie cOOBITHS
6.5 KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHna
bunapHsplii cnyyaiiHeli ONBIT (MCIBITAaHUE), ycIeX H Heyhada. HesaBucumbie
6.6 ucnbiTanus. Cepust HE3aBUCUMBIX HCHBITAaHMM 10 T1iepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymim
6.7 Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTel. J{uarpamma pacnpeneineHusl.
' [Ipumeps! pactipenenieHnii, B TOM YHCIIe TEOMETPUUIECKOE U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN M CTATHCTHKA
5.1 UucnoBble XapaKTEPUCTUKW CIYyYAHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJAHHE,




JACTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MATEMATHYECKOTO
0XKMJIaHMS, B TOM YHCJIE B 3aJa4axX U3 IOBCEIHEBHOW XW3HHU. MareMaTruuyeckoe
OXHJaHWe OWHAPHOW CIIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHUE CYyMMBI
CIIy4alHbIX BEIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

5.3

3aKkoH OOJBIIMX YHCEN M €r0 pojib B HaykKe, Mpupojae U oluiectBe. Boibopounsii

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPEpBIBHBIX  CIy4alHbIX BenuuuH. [loHSATHE O TIUIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOAALIME K HOPMAIbHOMY pacupeenenuro. [lonsatue o

HOPMAJIbHOM pacrnpeaciICHun




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K PeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnagenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMeHHe (OpPMYIUpOBAaTH M ONEPHUPOBATh MOHSATHAMH: OIpE/CICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCWIIBHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TIPOTHUBOIOJIIOKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIIb30BaTh METOJ MaTeMaTHYeCKOW WHAYKIHUH,
IPOBOJUTH JTOKA3aTeNbHBIC PACCYXKICHUS NIPU PEIICHUH 3314, OIICHUBAThH
JOTHYECKYI0  TMPAaBWJIBHOCTh  PACCYXACHWUH; yMEHHE  OINEpUpOBaTh
HOHSATHUSMHU: MHOXKECTBO, ITOJMHO)KECTBO, OINEpAIlMU HaJ MHOXECTBAMU;
yYMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OIMHCAHUs
pEaNbHBIX MPOLECCOB M SBJICHUH M NPH PEIICHUU 3a]ad, B TOM YHCJIE W3
JIPYruX Y4eOHBIX IPEIMETOB; yMEHHE ONEepHpPOBATH IMOHATHAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/JaBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJB30BaTh Tpadbl MpH
peleHnn 3aaa4

YMeHue onepupoBaTh MNOHATUSAMU: HATYpaJlbHOE YHUCIO, LEIO0E YHUCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [IOKA3aTeleM, CTENEeHb C JEHCTBUTENbHBIM I10Ka3aTeseM,
jgorapumM 4YHUCla, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJYNI0, palMOHAIBbHOE YHCJIO, HPPALMOHATIBHOE YHCIIO,
MHO’KECTBA HAaTypaJIbHbIX, LIETbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOImuMi
JenuTeNns W HauMeHblllee oflee KpaTHoe, ainroputM EBknmpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palOHaJIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
IOCJIEI0BATENBHOCTh, apU(pMeTHYecKas Mporpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarolass TeoMETpHUYecKas IpOrpeccus;
yYMEHHUE 3aJaBaTh I[OCJIEIOBATEIBHOCTH, B TOM UHUCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJICKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE UHUCJA, MOIYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amuCcHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKass M  anreOpauyeckas); YMETb
MPOU3BOIUTH apUPMETHYECKUe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
MOHATUSAMU:  Martpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHe OonepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUI PELICHHsT MaTeMaTHYeCKUX 3ajad M 3aJad M3 paziIMuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHH,
HEPUOJIMYHOCT (PYHKIUHM, OrPAaHUYEHHOCTb (YHKLHH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKIHMH, HauOOJbIIee W HAWMMEHbLIEC 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HElpepbiBHAS (DYHKIUS, aCHMIITOTHI Tpaduka
(GyHKIMM, NepBas M BTOpas NMPOM3BOAHAA (DYHKLHHU, T€OMETPUUYECKHI U
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THEepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpajl; YMEHHME HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; YMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3ULINU
GyHKUNH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTapHBIX (YHKIMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsl MCCIeloBaHUA (DYHKIHMM, HaXOQUTh HaumOONbIINE H
HauMEHbIINE 3HAa4eHUs] (YHKIUH; CTPOUTH TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOU3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOro MOJEIMPOBAaHUs C MOMOIIbI0 aAuddepeHInanIbHbIX
yYpaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpapuKk QyHKIMH, oOpaTHas QyHKUHMS,
KOMIO3UIMS (QYHKUMHA, JHMHEHHas QYHKOMS, KBaapaTuuHas (QyHKIUS,
paunoHanmbHas (YHKUUSA, CTeneHHas (YHKIMS, TPUTOHOMETPHUUECKUE
¢yHKLIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTeslbHas |
jgorapupmuueckas (GYHKIMU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKLUH, BBITOIHATH NpeoOpa3oBaHus IpapuKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3YYECHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPH pPEIIeHUH 3a7ad
U3 JIpYTuX y4eOHBIX MPEIMETOBH 3a/ad M3 PEajbHON KHU3HH, BBIPAKAThH
dopMyTaMH 3aBHCHMOCTH MEXY BEITMUYWHAMHM; HCIIOJE30BaTh CBOWCTBA H
rpaduxku QyHKUMH A7 pelieHusl ypaBHEHUN, HEpPaBeHCTB U 3ajad C
napamMeTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JacTU YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl 1O YCJIOBHIO 3a/layd, HCCJIEI0BAaTh IIOJYyYEHHOE pELIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peajibHblEe CHUTyallMM Ha S3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEI0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCIHOJb30BAHWMEM  ammaparta  anreOpsl,
MHTEPIIPETUPOBATH [1OJYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATUSMHU: CpelHee apudmMeTHueckoe, MeAHuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, AMCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadmukax,
OTPaXXAIOUIYI0 CBOMCTBA PEAJbHBIX IMPOIECCOB W SIBICHHIA; MPEICTaBIIATH
UHQOpMAIMIO C TOMOWIbI0 TaONWI] W JAWarpaMM; HUCCIEIO0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C NPUMEHEHHUEM TIpadUUecKux
METOJIOB M DJIEKTPOHHBIX CPEICTB; Ipa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOUIBIO JMarpaMM pacCEeMBaHMUs U JTMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHAMM: CIydalHBId ONBIT U CIy4ailHOE
COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHSA; YMEHUE BBIYHUCIATH
BEPOSITHOCTb C MCIIOJIb30BaHMEM IpaUUEecKUX METOJI0OB; IHPUMEHSAThH
(GOopMyNbl CIIOKEHUS M YMHOXEHHsS BepoATHOCTEH, (opMmylly MOIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
NOHATUSIMM:  CIy4yailHash BeJIMYMHA, paclpefesieHue BEepOsITHOCTEH,
MaTeMaTUYeCKOoe OXHJaHue, JUCHEepCUs U CTaHJApTHOE OTKJIOHEHHUE
CIy4alHOM  BelIMYMHBL, (YHKUMH  pacnpeAeneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAJIBLHOTO PaclpeicieHUu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpENCIICHUN I pELICHMs 3a/ad;
3HAKOMCTBO C TMOHSTHSIMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHU; YMEHUE PUBOIUTH MPUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepUpOBaThH
MOHATUSIMM:  COYETAaHUE, [IePEeCTaHOBKA, YHCIO COYETaHUH, YHUCIO
nepectaHoBoK; OvHOM HblOTOHA; yMmMeHHEe NPHUMEHSTh KOMOWHATOPHbBIE
GbakThl W pacCcyXIeHus s pelleHus 3a7ay; OLEHUBAaThb BEPOSITHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ysbTar

YMeHnE OICprUpOBaThH IOHATUAMU: TOYKa, mnpsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJ, IBYIpPaHHbBIN
YTOJI, TPEXTPAHHBIN yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIETbHOCTh U
NEPHEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSAMBIMHU, YIOJl
MEXIY NPSMON U IIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSAMHU, PACCTOSHUE OT
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TOYKU JI0 IUIOCKOCTH, PACCTOSIHHUE MEXIY NPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3YYCHHBIE
GbakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIoIIer0o MHpa; CTPOUTH MAaTeMaTUYECKHE MOJEIH C IOMOUIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, peElIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpH, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnesa, mnpusMma, nupamuaa, ¢Gurypa U TOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, mmap, cdepa, miomane cdepsl, MIOMATL
MOBEPXHOCTU THMPaMHJIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IOPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuAbl, IPU3MBblL, LWIMHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEUYEHMUs KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPHl U TIOBEPXHOCTH
BpalIeHUs, UX CEUYEHHUs], B TOM UYUCIIE C NMOMOIIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPHUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OnpeneacHus] u3y4aeMbix (GUryp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAX M MPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE TPOBOJAWTH KJIACCHPHUKAIMIO GUTYp TI0
pa3MYHBIM [PHU3HAKAM, BBINOIHATE HEOOXOIMMBIE JIOTIOJHUTEIbHBIC
MOCTPOCHUS
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VYMeHue onepupoBaThb MOHATHSIMHU:  JBHXKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0J00Us, NOJOOHBIE (QUIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U TMOJOOHBIE (QUIYypbl, B TOM 4HCIE B MPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MPU
pellleHnr 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIl,
IoMIaib, 00BEM) MU pelIeHU  3a7a4 U3 IPYruX yueOHBIX IPEIMETOB U U3
peabHOM JKM3HHU; YMEHUE BBIUUCIATh T€OMETPUUYECKUE BEIMYUHBI (IUIHHA,
yroJ, IUIOMIaJb, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIONB3YS H3yYCHHBIC
q)OpMy.]'II)I N MCTOABI, B TOM 4YHCIIC: IIJIOIaAb ITOBECPXHOCTH IMHPAMHIEBI,
NpU3Mbl, KOHyCa, I[WJIMWHApa, IUlomanas chepb; 00bEM  KyOa,
NpAMOYTOJIBHOI'O IapajuiCCnuieaa, MnupaMuabl, MIpPpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMEeHUE HaXOUTh OTHOIIIEHHE 00BEMOB MTOAOOHBIX (PHUTYD
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YMeHue ornepupoBaTh NOHATHUSIMU: MPSMOYrOJibHAsh CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPIAWMHATHI BEKTOpA, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHUE BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOM3BEICHHE, BEKTOPHOE IPOU3BEACHUE, YOl MEeXay
BEKTOpAaMHU; YMEHHE HCTIOIb30BaTh BEKTOPHBIN U KOOPIWHATHBIN METOJ JIJIs
pelIeHus] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YIeOHBIX IPEIMETOB
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YMenne BoIOUpaTh MOIXOSITUN METOM I PEIIeHUs 3a/1a4d; TIOHUMAaHHE




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH TMPHUPOJHBIX U OOIIECTBEHHBIX
IPOLECCOB U SBJICHWH; YMEHHE pAaclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA
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