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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYOJIEHHOTO YpOBHS
ABJIIETCSI MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO YydeOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHero ooimiero oopazoBanus. Y4eOHbIN Kypc
npenHa3HavyeH Juisi GopMUpOBaHUsS Y O0YyHAIOMIMXCS CTATUCTUYECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHbBIX COOBITHM, BEIWMYMH U TpoieccoB. [lpu m3yuenuun kypca
oOoramaroTcsi MpeACTaBlIeHUs OOydaroluXxcs O MEeToAaX HCCIIEeJOBaHMS
U3MEHUMBOIO MHUpa, pa3BUBACTCS [MOHMMAHHME 3HAYMMOCTH U  OOIIHOCTH
MaTeMaTUYECKNX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

Copnepxkanre y4eOHOrO Kypca HalpaBlIE€HO Ha 3aKperyieHue 3HaHHM,
MOJIYYEHHBIX MIPU U3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIero oopa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aUMOCBA3SAX MEXKIY
HAMM Ha B@XXHBIX IPUMEpPAX, CIOKEThl KOTOPBIX NMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y 00ydarommxcsi JOJKHO COPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOLIUX MAaTEMAaTUYECKUX MOJIENSIX, UCTIOIb3YEMbIX
JUIsL  ONMCAHMWS  AHTPOIOMETPUYECKUX U JAeMorpauyeckux  BEJIHMYHH,
MOTPEIIHOCTE B pa3iW4Hble POJia W3MEPEHHUSX, IUTEIBHOCTH O€30TKa3HOMN
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOIIECCOB
B oOmiecTBe. YueOHBIM Kypc sBIsgeTcs 0a30i Il OCBOEHHS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CIELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHEHHAIBHOCTEW, HO TaKKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIUX JaHHBIX. LleHTpalibHyl0 4YacThb y4eOHOTO Kypca 3aHHMAeT
o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIaMEHTAJbHOTO 3aKOHA IPUPOJIbI,
MMEIOIIET0 MaTeMaTHIYECKYI0 (POpMalIN3alnIo.

B coorBercTBUM C yKa3aHHBIMHM LIEJSIMH B CTPYKType ydeOHOro Kypca
«BepoAaTHOCT, M CTATUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCIIEHBI OCHOBHBIC
conepkarenbHble TMHUM: «Ciay4yaiiHble COOBITHS U BEpOSITHOCTH» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMuMO OCHOBHBIX JUHUU B y4E€OHBIH KypC BKJIIOYEHBI DJIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIC JUIsI TOJTHOLIEHHOTO OCBOCHHS
MaTepuana JaHHOTO Yy4eOHOTro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYpCOB.

Conepxanne nuHUM «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM JjIs1 (hOPMUPOBAHMS TIPEJICTABICHUNA O pacHpelesIieHuu BEpOSTHOCTEH
MEXKYy 3HAUYCHUSMU CIIy4alHbIX BEJIMYUH. BaxkHyI0 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHUE F€OMETPUYECKOTO U OMHOMHAIIBHOIO pacipeieIeHuN 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIIOIAMHM — I1OKA3aTEIbHBIM U HOPMaJIbHBIM
pacrpeneineHUs M.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYallHbIMM BEJIMYUHAMH U
pacupeneNeHus IMA, aKUEHTUPYIOT BHHMAaHUE OOYYarollMXCs Ha ONHCAaHUM U
W3YUYCHHUU CITyYalHBIX SBJICEHUH C MOMOILBI0O HENPEpbIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHUE yAEISIETCS MTOKA3aTEIbHOMY U HOPMaJIbHOMY PaCIpeICICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMHTENIbHOE HU3YyUEHUE CBS3H
MEXAYy CIy4YalHbIMM BEJIMYMHAMH W ONHCAHUE 3TOM CBSA3M C IOMOILBIO
KO3 UIMEHTa KOPPEISUUU MU €ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOI0 0011ero oOpa3oBaHMs, U BO MHOIOM OINMPAIOTCS Ha CBEIEHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé omuH »smeMeHT  coaep:kaHusd, KOTOpPBIM — Opeaaraercsa  Ha
O03HAKOMUTEIBHOM YPOBHE — TIOCJIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYTAIOIINX B €IUHUIY BpeMeHH. O3HaKOMJICHUE C paclpe/ieeHueM
BEPOSITHOCTEM KOJMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMNA XapakTep H
SBIISIETCS. AKTYyaJIbHBIM Ul OyAyUIMX aOUTYpPUEHTOB, MOCTYIAIOIUX Ha yuyeOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HayKaMmH, IICUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP U cTaTHUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBomuTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Hegeno), B 11 knacce — 34 vaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CreneHs (BaIeHTHOCTD)
BepmuHbL [ padsl Ha TTOCKOCTH. JlepeBbs.

CrnydaiiHble SKCTIEpUMEHTHI (OTIBITHI) M CIIy4ailHbIe COOBITHS. DJIeMEHTapHbIC
coObITusl (Mcxobl). BeposarHocTh ciydaitHOro coObITHs. biu3ocTe 4dacTtoThl U
BEpOSATHOCTU  cOObITHI.  CraydailHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NIEpeceueHue, 00beIMHEHUE, IPOTUBOIIOJIOKHBIE
cobbITus. JIuarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSTHOCTH. YMHOXEHHUE BEPOATHOCTEHR. JlepeBo cCiydailHOTo
skcniepumenTa. Gopmyia nosHoM BeposTHOCTH. Popmyna baiteca. HezaBucumele
COOBITHSI.

bunapHbIii ciydalinbiii onibIT (MCIIBITAHKE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanus. Ceprs HE3aBUCUMBIX MCIBITAHUM 0 MEepBOro ycrexa. [lepectaHoBku
u (aktopuan. Yucno coueranmii. Tpeyrompuuk Ilackana. ®dopmymna Ounoma
Herorona.

Cepust He3aBUCUMBIX HucnbITaHuM bepuymmu. Crnydaiinelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacmpenenenue — BepostHocTed.  Jlmarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHbIMH BeIMYMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCJIE TEOMETPUYECKOE H
OMHOMHAJIBHOE.

CoBMecTHOE paclpefielieHHe JABYyX CIy4alHbIX BeldW4MH. HezaBucumsie
CIIy4yallHble BEJIWYMHBL. MaremaThueckoe OXHAAHUE CIIYYalHOM BEJIWYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MaTEMAaTHYECKOrO  OXKHMJIaHUS
(ctpaxoBaHue, Jnotepes). MaremaTHuecKoe OXHIAHHE OWHAPHOW CiyyalHOU
BEJIMYMHBI. MaremMaTHdeckoe OXHUJAHUE CYMMbl  CIIyYalHBIX  BEJIWYUH.
Maremaruueckoe 0XKUJAHUE reOMETPUUECKOTO 151 OMHOMMAIIBHOTO
pacnpeeseHu.

Jluciepcuss W CTAHAAPTHOE  OTKJIOHEHHWE  CIIYYaMHOW  BEJIMYMHBI
(pacupenenenus). Jlucnepcus OMHApHOM caydailHOM BelMUMHBL. MaTeMaTuueckoe
OXXUJAHHUE IIPOU3BEICHUS M JUCIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BeauuMH.  Jlucmepcuss WM CTaHAAPTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAZAPTHOE OTKIOHEHHE T'€OMETPHUYECKOTO
pacrpeneneHusl.

11 KUIACC



HepasenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
OONbIIUX  4ucesl. BBIOOpOYHBIM  MeTOJN  HccieAoBaHUN.  BbIOOpoYHBIC
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[TpoBepka npoCcTENIMX TUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpepriBHble ciyvalinble BenuyuHbL. [Ipumepsl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pachpenesicHus. PaBHOMepHOE pachpelereHue M €ro CBOWMCTBA.
3ajauu, NPUBOIAIINE K TOKA3aTEIIbHOMY PaCIpeIeICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIbHOMY pacnpeeseHuIO. OyHKIUA IIOTHOCTH BEPOATHOCTHU
MOKA3aTeNIbHOTO pacipeaeseHus, (PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pactpenenenus. QyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAJILHOTO PacCIpeIeTICHUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITMH.  3ajauu,
puUBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciydaitHeix BenuuwH. KoadduimeHt auHEHHOM
koppensiiui.  CoBMECTHbIE  HAONMIONEHMS JABYX  BEIMYUH. BbBIOOpOYHBII
kod(pbunMeHT Koppenanuu. Paznuuue Mexay JUHEHHOW CBS3bIO U MPUUYUHHO-
CIIEICTBEHHOM CBs3b10. JIMHENHAs1 perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUHUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAs JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHU, PACCyKIEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTETbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cepam  TPOodECCUOHATIBHOM  JIeSITEIBHOCTH, CBA3AHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynmymieli mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHHUE TJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWU JJi1 pelieHus 3ajad B 00JacTH
OKPYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, MOHUMAaHUE
MaTEeMaTUYECKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYMMOCTH JJISI PA3BUTUS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOH Kak CpEeICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYKD M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBUA:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHUs] OHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCUPUKAIINH,
OCHOBaHUS [ 000OIIEHHS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIN34;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTYMEHTAILMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI,

BBIOMpATh CMoco0 pelieHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHUs, BHIOWpaTh Hauboliee TMOAXOMSIIMUNA €  y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (OpPMYIUpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTATH
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITH A€PUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHJIOB H
dbopMm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpadUUECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOopMalu 1o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YueOHbIE 1eiCTBUA

Oo0menue:

BOCIIPHHHUMATH U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOU TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh HJCH, HAIlCJICHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYACTHHKOB
auaora, oOHapy>XMBaTh Pa3jIudyve U CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aud, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pPEIeHUs C
y4E€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BIIAJCTh  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM KakK  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pPelIeHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI PE3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIWBUAYaJIbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisiTh
BUJIbI paboOT, JOroBapuUBaThCS, OOCYXJaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO YacThb pabOTHl H
KOOPAVMHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

cBOOOJIHO OMEpUpPOBaTh MOHATHAMH: Tpad, TUIOCKUNA rpad, CBA3HBIN Tpad,
nyTh B rpade, Ienb, LUKI, JEPEeBO, CTENEHb BEPILIUHBI, JEPEBO CIy4yallHOTO
HKCIEPUMEHTA;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: CIyHYalHBIA HKCIEPUMEHT (OIbIT),
clly4aiiHOe COOBITHE, dJIEMEHTapHOE CllydailHOe COOBITHE (PTIEMEHTAPHBIM HCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOSATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUCHe, OOBEIUHEHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOKHOE JAHHOMY, MHCIIOJIB30BATh JHATPAMMBI
DOiinepa, KOOPIAUHATHYIO MPSIMYIO Ui PELICHHs 3a/ay, MO0JIb30BaThcs (GopMyIioi
CJIO’KEHHS BEPOSITHOCTEN JUIsl BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHH;



ONEpUPOBATh  NOHATUAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXECHUE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEeBO CIYyYaHOTO OSKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHI C TOMOUIBIO TpaBUia YMHOXKEHHS, IepeBa
CIIy4ailHOrO OMbITa, HCIOJIb30BaTh (POPMYIy MOJHONW BEPOATHOCTH, (OPMYITY
baifeca pu pemieHun 3a7a4, ONpeAessaTh HE3aBUCUMOCTh COOBITHH 10 (popmyIie u
[0 OpraHU3aluy CIy4YaiiHOTO 3KCIIEPUMEHTA;

MPUMEHATh M3yYEeHHbIE KOMOWHATOPHBIE (OPMYJbI ISl TEPEYUCIICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YaWHBIM  OMBIT
(ucnblTaHue), ycrex U HeyJaya, He3aBUCHUMbIE HCIBITAHMS, CEpUs HCIbITAaHUMH,
HaXOJIUTh BEPOSTHOCTH COOBITHI: B CEpPUM MCIBITAHUNA 1O IMEpPBOrO ycrexa, B
CepHUH UCTBITAHUN BepHyIIN, B OMBITE, CBI3aHHOM CO CIyYalHBIM BBIOOPOM W3
KOHEYHON COBOKYITHOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: Cily4ailHasi BEIUYHHA, paclpeiesieHue
BEpPOSITHOCTEW, JAuarpaMma paclnpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyecKoe, OMHOMUAILHOE paclpeieiieHHE;

ONEPUPOBATH TOHIATUSIMU: COBMECTHOE pACIpEIEICHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO PACHpEACNICHUs JABYX CIy4alHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXIO0M BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHATHUEM
MaTEMaTUYECKOTO OXKUAAHUS CIydyalHON BEJIMYUHBI (pacrpeesieHus ), MPUMEHSTh
CBOMCTBAa MAaTE€MAaTHYECKOrO0 OKHUJAHWS TIPU PEUIEHUWU 3a7ad, BBIYHUCITH
MaTEeMaTUYECKOe 0XKUJIaHNEe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacupeeiaeHui;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMHU: JHUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YalHOW BEJIUYUHBI
(pactipeienieHusi) MU PELIEHUU 3a/lay, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 1 OMHOMHAJIBHOTO pacipeieICHUH.

K xonmy 11 kiacca o0yyaromuics HayIuTCs:

BBIUYUCIISATH BEIOOPOUYHBIE XapaKTEPUCTUKHU MO JAHHOU BHIOOPKE M OIICHUBATH
XapaKTEePUCTUKU TE€HEPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapakTepucTukaM. OLIEHUBAaTh BEPOATHOCTU COOBITHI M MPOBEPATH NPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMY,

OPUBOAUTH  NPUMEpPBl  3aj1ad, NOPUBOASALIIMX K  [OKA3aTE€IbHOMY
paclpeneneHuto, 3a1ad, MOPUBOASIIMX K HOPMAJIbHOMY  PACHpPENEIICHHUIO.
OnepupoBarth MOHATUSAMHU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O paclpe/iesieHus,
(GyHKUMS TJIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PACIPENCICHUS; OINPEACNsTh
KO3 PUIIMEHT TMHEWHON KOPPESUU, BBIOOPOUHBIN KO3(POUIUEHT KOPPEISALHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyectBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpOHHBIE (UG pPOBbIE)
Ne i/ Kontpoabnbie | IIpakTHueckn
NMporpamMmsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI e padoThbI
bubmuoreka [IOK
1 DnemMeHTHl Teopuu rpados 3 https://lesson.edu.ru/02.4/11
. . bubnmoreka IJOK
CrnyuaitHbIe OIBITHI, CITy9ailHbIE COOBITHS
2 5 . 3 https://lesson.academy-
1 BEPOATHOCTH CODBITIH content.myschool.edu.ru/02.4/10
Omneparuy HaJl MHOKECTBAMH U Bubmuorexa LJOK
3 cobbIThsMH. CIIOKEHUE U YMHOKEHUE s https:/lesson.academy-
BEPOSITHOCTEH. Y CII0OBHASA BEPOSITHOCTb. content.myschool.edu.ru/02.4/10
HezaBucumeblie coObITHS
Bbu6nuoreka IJOK
4 DeMEeHThl KOMOMHATOPUKH 4 1 https://lesson.academy-
content.myschool.edu.ru/02.4/10
Cepuu mociie1IoBaTeIbHBIX UCIIBITAHUH. bubmmorexa [JOK
5 Ucneitanus bepuymnu. CaydaiiHblii 5 https://lesson.academy-
BBIGOD U3 KOHEYHOI COBOKYITHOCTH content.myschool.edu.ru/02.4/10
bu6nmoreka IJOK
6 CrnyuaiiHble BEJIMUMHBI U PACIIPEAETICHUS 14 1 https://lesson.academy-
content.myschool.edu.ru/02.4/10
OBUIEE KOJIMYECTBO YACOB I10 34 ) 0

I[TPOTPAMME
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11 KIIACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuyecTBO 4acoB

DJIeKTpPOHHBIe (HU(POBHIE)

Ne i/ Kontpoabnble | IlpakTHueckn
NMpOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThbI e padoThbI
bubmuoreka LIOK
1 3aKkOH OOJIBIITUX YHCET 5 https://lesson.academy-
content.myschool.edu.ru/02.4/11
bu6nuoreka IJOK
2 ONeMEeHThl MAaTEMaTHYCCKON CTATUCTUKH 6 https://lesson.academy-
content.myschool.edu.ru/02.4/11
HenpepbiBHBIE CiTydaliHbIE BETUYHHBI bubmoreka [JOK
3 (pacmipesienienus), OKa3aTeNnbHOe U 4 https://lesson.academy-
HOPMaJIbHOE pacTpeIeTICHUS content.myschool.edu.ru/02.4/11
bubmuoreka [IOK
4 Pacnpenenenue Ilyaccona 2 https://lesson.academy-
content.myschool.edu.ru/02.4/11
bubmuoreka LIOK
5 CBs13p MEXly ClTydallHBIMU BEJTUYMHAMU 6 https://lesson.academy-
content.myschool.edu.ru/02.4/11
bubmuoreka LIOK
6 O06o00mIeHre U CHCTEMAaTH3allsl 3HAHUI 11 1 https://lesson.academy-
content.myschool.edu.ru/02.4/11
OBILIEE KOJIMYECTBO YACOB I10 14 | 0
ITPOIT'PAMME
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IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
N Konu4yecTBo yacos Hara JJIeKTPOHHBIE HU(PPOBBIE
n;_)n Tema ypoxa Kontpoabnbie | IIpakTnueckue | H3Y4eHH o0pa3oBaTebHbIE
Beero padoThbI padoThbI i pecypchbl
I'pad, cBs3HbIL rpad, | Hen
1 MPEJCTaBICHUE 3aa4H C 1 https://lesson.edu.ru/02.4/10
MOMOIIBIO Tpada cett
5 CreneHb (BaJIEGHTHOCTb) BEPILINHBI. | 2 Hen
[TyTs B rpade. Llenu u nuxist CEHT
3 I'padsl Ha mtockocTH. [lepeBo | 3 Hex
CIIy4ailHOro SKCIIEpUMEHTa CEHT
CrnyuaiiHble SKCIIEPUMEHTBI 4 men
4 (OTBITHI) U CITy4alHbIE COOBITHS. 1 CEHT https://lesson.edu.ru/02.4/10
OneMeHTapHbIe COOBITHS (MCXOJIBI)
BeposaTHOCTB citydaliHOTO
5 coOrrrus. BeposaocTut cobpruii B 1 1 Hex OKT https://lesson.edu.ru/02.4/10
OIbITaX C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITUSMHU
BepostHOCTE ciiydaitHOTO 2 Hell OKT
6 coObITHs. BeposTHOCTH COOBITHIA B !
OIbITaX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
[lepeceuenue, oObeTMHEHNE 3 HeqO OKT https://lesson.edu.ru/02.4/10
. MHOXECTB U COOBITHI, |
IPOTUBOIOJIOKHBIE COOBITHUS.
dopmyJia CII0KEHUS BEPOATHOCTEN




YcnoBHas BEpOSTHOCTb. 4 HeJ OKT https://lesson.edu.ru/02.4/10
8 YMHOKEHHE BEPOSATHOCTEM.
®opmyJia yCI0OBHOM BEPOATHOCTH
VYcnoBHast BEpOSTHOCTb.
. 1 HER
9 YMHOXEHUE BEPOSITHOCTEH. o056
dopmyJlia yCI0BHOM BEPOATHOCTH
o 2 Hex
10 dopMyia MoTHOM BEPOSTHOCTH 056 https://lesson.edu.ru/02.4/10
1 ®opmyna baneca. HezaBucumeie 3 Hex
coOBITHS HOsSI0
KomOunaTopHOe mpaBuiio 4 ven
12 yMHOkeHus. [lepecTraHoBKY 1 HOSI0 https://lesson.edu.ru/02.4/10
daxTopuan
13 Yucno coueranuil. TpeyronbHuk 1 Hen https://lesson.edu.ru/02.4/10
[Tackamns nexao
14 Dopmyna Gsoma Horora 2 Hex https://lesson.edu.ru/02.4/10
nexao
KonTposbHnas padora Nel: 3 Hen
15 "T'padbl, BeposiTHOCTH, nexad
MHO’KeCTBa, KoOMOMHaATOpUKAa'
buHapHBIN Cily4alHBIN ONBIT 4 ven
(ucmipITaHMeE), yCIeX U HEylaya. nexad
16 HezaBucumelie ucnsiranus. Cepust https://lesson.edu.ru/02.4/10
HE3aBHCHUMBbIX UCIBITAHUH 10
IIEPBOro ycrexa
Cepust HE3aBUCUMBIX HCIIBITAHUM
17 2 Hen SHB
JI0 TIEPBOTO ycrexa
18 Cepust HE3aBUCUMBIX UCTIBITAHUMN 3 Heq SHB




beprynnu

19

CrnyuaitHblif BBIOOp U3 KOHEUHOU
COBOKYITHOCTH

4 gen STHB

20

[TpakTuyeckas pabora c
MCTIOJIb30BaHUEM SJIEKTPOHHBIX
TabJIUIL

5 Hen AHB

21

CrnyuaiiHas BeJIMYMHA.
Pacnipenenenue BEpOATHOCTEN.
[unarpamma pacnpenenenus

1 Hen des

https://lesson.edu.ru/02.4/10

22

Onepanuu HaJ CITy4YallHbIMU
BenuurHaMu. [IpumMepsl
pacnpenenenuii. bunapnas
CiIy4aiHas BeJIMYnHA

2 "Hen der

23

FGOMCTpI/ILICCKoe pacrnpeaciiCHue.
bunomMmaneHOE pacupeaciiCHuC

3 ven Qe

https://lesson.edu.ru/02.4/10

24

MaremaTuyecKkoe OKHUIaHNE
CIy4ailHOM BEJIMYMHBI.
CoBMeECTHOE pacrpeiesIeHHe IBYX
CIy4YalHbIX BEJIMYNH

4 nen der

https://lesson.edu.ru/02.4/10

25

He3saBucnmele ciyyaiinbie
BennuuHbL. CBOICTBA
MaTE€MaTHYECKOTO OXKUIAHUS.
MaremaTnyecKkoe OKHUIaHUE
OMHAPHOM CITy4yalHOU BEITMYUHBI

1 mBen
MapTa

26

MarteMaTudeckoe 0KUIaHue
r€OMETPUYECKOTO U
OMHOMHAIIBHOTO pacIpeieIeHH

2 Hex
MapTa

27

Jucnepcus u ctaHapTHOE

3 Hen

https://lesson.edu.ru/02.4/10




OTKJIIOHCHHC

MapTa

28

Jucnepcust OuHapHOU ciydaitHON
BeanurHbl. CBOWCTBA qUCTIEPCUN

1 Hen amp

29

MareMaTuueckoe 0KUIaHue
MPOU3BEJCHUS U JUCTIEPCUS
CYMMBbI HE3aBUCUMBIX CITyYalHBIX
BEJIMUHH

2 Hep anp

30

Jucnepcust OMHOMHATBHOTO
pacupenenenus. [Ipakruueckas
paboTa ¢ UCIOIb30BAHUEM
AIIEKTPOHHBIX TAOIIHIT

3 Hen arp

31

Jlucniepcust ¥ CTaHIapTHOE
OTKJIOHEHUE TEOMETPUIECKOTO
pactpenenenus. . [Ipakrudeckas
paboTa ¢ UCIoIb30BaHUEM
AIIEKTPOHHBIX TAOJIHII

4 "en anp

32

O06001IeHEe ¥ cucTeMaTh3alusI
3HAaHUHU

1 e mas

33

KonTpoasnas padora Ne2:
"UcnbiTanus bepuysuiu.
CayuaiiHble BeJMYMHBI U
pacnpenesnenus’'

2 "Hen Mas

34

O0001IeHrEe ¥ cUCcTEMaTA3aIUI
3HAHUU

3 Hex Mas

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

KosmuecTso yacon Hara
Ne DJIeKTPOHHbIEe NN (pPOBbIE
Tema ypoxa Kontposabubie | IlpakTuyeckue | HU3YyUE€HH
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI s
HepasenctBo YeOnlmiena.
1 Hen https://lesson.academy-
1 Teopema YeoOrimena. Teopema 1
CEeHT content.myschool.edu.ru/02.4/11
bepnymu. 3akoH GONBIIMX YHCET
HepagenctBo YeoOrniena. 2 HeX
2 Teopema UeOsbieBa. Teopema 1 CEHT
beprymnm. 3aKkoH OOJBIIMX YUCEI
Hepasenctso Yeobbimena. 3 Hen
3 Teopema YeoOniera. Teopema 1 CEHT
Bepnymnu. 3akoH 60MbIINX YUCEN
4 Br16opounslii MmeTox 1 4 Hen
UCCJIE0BAHUIN CEHT
[TpakTrueckas pabota ¢
5 HCIIOJIb30BAHUEM 3JIEKTPOHHBIX 1 1 1 Hen okt
TabIunIl
['enepanbHas COBOKYITHOCTb U 2 Hell OKT
ciy4aiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMH
6 xapaktepuctukamu. OneHka 1 https://lesson.academy-
CpEIHETO U OUCIIEPCUU content.myschool.edu.ru/02.4/11
re€HEpaJIbHOW COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK
7 ['enepanbHas COBOKYITHOCTb U 1 3 Hes OKT



https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
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ciydaiiHas BBIOOpKa. 3HaKOMCTBO
C BEIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHEro M IUCIepCUn
reHepaJIbHOW COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX

XapaKTEPUCTHK
O1ieHUBaHUE BEPOATHOCTEM 4 HeIl OKT https://lesson.academy-

8 N
COOBITHH TIO BRIOOPKE content.myschool.edu.ru/02.4/11
Cratuctuueckas runoresa.

9 [IpoBepka mpocTeHIIUX TUNOTE3 C 1 Hen https://lesson.academy-
IIOMOIIBIO CBOMCTB U3YUYEHHBIX HOSI0 content.myschool.edu.ru/02.4/11
pacrpeeneHui
CratucTtuueckas runoTesa. 2 Hen

10 IIpoBepka IpOCTEHUIINX TUIIOTES € HOsSI0
MTOMONIBIO CBOMCTB U3YUYEHHBIX
pacnpeneneHui
[TpakTuyeckas pabora ¢ 3 Hen

11 HCITOJIB30BAaHUEM JJIEKTPOHHBIX HOsI0
TaOIHI
IIpumepsl HeNIpEpBIBHBIX 4 nen https:/lesson.academy-

12 clydaiHbIX BenruduH. DyHKIUS HOS6 content.myschool.edu.ru/02.4/11
IJIOTHOCTU BEPOSITHOCTH
PaBHOMEpHOE pacmipeneneHue. https://lesson.academy-

3 [TpuMeps! 3a1a4, IPUBOASALINX K 1 Hen content.myschool.edu.ru/02.4/11
MIOKAa3aTEeNbHOMY U K nekad
HOPMAJILBHOMY PAacCIpeeIcHUsIM

14 DyHKIUSA INIOTHOCTU BEPOSATHOCTH 2 Hex https:/lesson.academy-
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MOKA3aTeJIbHOI0 pacIpeicicHus Jekad content.myschool.edu.ru/02.4/11
15 OyHKIUS ITOTHOCTH BEPOSTHOCTH 3 Hen
HOPMAaJILHOTO pacipeiesieHus Jekao
[TocnenoBaTenbHOCTh OJTMHOYHBIX 4 ven
16 HEe3aBUCUMBIX coObITHi. [Ipumep nexad https://lesson.academy-
3a7a4¥, IPUBOIALIEH K content.myschool.edu.ru/02.4/11
pacnpenenenunio [Tyaccona
[Ipaktuyeckas pabora ¢
17 HCIIOJIb30BAHUEM AJIEKTPOHHBIX 2 Hell STHB
TaOJIHII
KoBapuarust 1Byx ciy4aiHbIX 3 men sHB | https:/lesson.academy-
18 BEJINYNH. KOS(l)(i)I/II_II/IeHT content.myschool.edu.ru/02.4/11
KOppeJsLUU
19 CoBMecTHBIC HAOMIOIEHUS IBYX 4 Heql STHB https://lesson.academy-
BEJIMYUH content.myschool.edu.ru/02.4/11
20 Br16opounsiii ko uimeHT 5 Hen SIHB https://lesson.academy-
KOppEJISLUH content.myschool.edu.ru/02.4/11
Paznuune Mexny TuHEHHON 1 mex e | hittps://lesson.academy-
21 CBSI3bIO U IPUYUHHO- content.myschool.edu.ru/02.4/11
CJIEICTBEHHOH CBS3ELIO
22 JIuneiinas perpeccus 2 Hen ¢en
[IpakTuyeckas pabora ¢ 3 Hen ¢eB
23 UCIIOJTb30BAaHUEM DJIEKTPOHHBIX
Ta0IUILL
[IpencraBieHue JaHHBIX C 4 Hen deB
24 MTOMOIIBIO TaOJUIT U AHArpaMM,
omnucaresibHasi CTaTUCTUKA
25 OnbITH ¢ PABHOBO3MOKHBIMU 1 Hex https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11
https://lesson.academy-content.myschool.edu.ru/02.4/11

3JIEMEHTAPHBIMUA COOBITUSMH MapTa content.myschool.edu.ru/02.4/11
26 Brrunciienne BeposTHOCTEM 1 2 HeNl https://lesson.academy-
COOBITHIA ¢ IPUMEHEHUEM (POPMYIT MapTa content.myschool.edu.ru/02.4/11
Brruucnenue BeposiTHOCTEN 3 Hen https://lesson.academy-
COOBITHH C IPUMEHEHUEM MapTa content.myschool.edu.ru/02.4/11
27 rpadu4ecKux METOJIOB: 1
KOOpJIMHATHAsSI IPsIMasi, IEPEBO,
auarpamma Junepa
CriyualiHple BETMUMHBI U https://lesson.academy-
28 1 1 Hen amp
pacrpeneneHus content.myschool.edu.ru/02.4/11
29 MaremaThueckoe OKUJaHNE 1 2 mem anp | htips://lesson.academy-
cﬂyqa]‘/’[Hof/’I BEJIIMYHHBI content.myschool.edu.ru/02.4/11
30 MarteMaTHueckoe 0KuIaHue | 3 "Hex anp
CIIy4ailHOM BEJIMYMHBI
31 KonTpoabnas padora: | 4 nen anp
"BeposiTHOCTH M cTATHCTHKA"
Brruucnenue BeposiTHOCTEN 1 Hen mas
32 cOOBITUH ¢ IPUMEHEHUEM (opMyJT 1 hitps:/lesson.academy-
p pMY content.myschool.edu.ru/02.4/11
U rpau4ecKuX METOJI0B
Brruucnenue BeposiTHOCTEM 2 Hep Mas
33 COOBITHI ¢ IpUMEHEHHEM (OPMYIT 1
U rpauyecKrx MEeTO10B
CrnyvaiiHble BEJIMYUHBI U 3 geq Mas
34 pacupeneneHus. MareMaTuyeckoe 1
0KUJAHUE CIIyYalHOU BEJIMYMHBI
OBLIEE KOJIMYECTBO YACOB I1O 14

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KITACC
Kon .
IIpoBepsiemble npeiMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NPOBEPSIEMOro .
0o0pa3oBaTe/IbHOM NMPOrPAMMBbI CpelHero 001ero odpa3oBanus
pe3yJibTarTa
6 Teopust BEpOATHOCTEN U CTAaTUCTHKA
6.1 Uurtath U CTPOUTH TAOJIULIBI U JUATPaMMBbl
6.2 OnepupoBaTh  MOHATUAMHU:  CpelHee  apudmMeTHueckoe, MeaAuaHa,
' HauOoJibllIee, HAMMEHbIIee 3HAYeHHUE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATHUSIMH: CIyYalHBIA SKCIIEPUMEHT (OMBIT) U CIyYaiiHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (SJIEMEHTApHBIH HCXOMA) CIy4alHOro
6.3 ONbITa; HAXOAUTh BEPOATHOCTH B ONBITAX C PAaBHOBO3MOXKHBIMU
CJIy4aifHBIMU COOBITHSMU, HAXOJUTh U CPAaBHUBATh BEPOSATHOCTH COOBITHI B
W3YYEHHBIX CIIy4aiHbIX dKCIIEPUMEHTAX
Haxogute u dopmynupoBaTh COOBITHS: MEpecedyeHue U OObeTUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, IPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIB30BAThLCS TMarpaMmamu Ditsiepa u (GopMyIIoi CI0KEHUS BEPOATHOCTEN
IIPY PEILIECHUN 3a]a4
OnepupoBaTh NOHATHSMHU: YCIOBHAsl BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTU C IMOMOUIbIO IpaBWJIa YMHOXEHUS, C TOMOILbIO
JIepeBa CIy4aiHOro oInbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PELLIEHUH 3a1a4
OnepupoBaTh MOHATUSAMU: HCIBITAHUE, HE3aBHUCUMBIE HCIIBITAHUS, CEPHs
6.7 UCTIBITAHUH, yCIeX W HeyAaya,; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUH
' HE3aBUCHMBIX HCIBITAHUH J0 MEpBOro ycIexa, HaXOAWTh BEPOSITHOCTH
coOBITHH B cepUU UcIbITaHuN bepHymm
6.8 OnepupoBaTb  MOHATUSAMU:  ClIy4aiiHas  BEIWYMHA, paclpeAcieHue
' BEPOATHOCTEN, AMAarpaMma paclpeesieHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarta
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYUHBIIO

pacnpeaciI€CHuIO Uik C IOMOLIBIO JUarpaMm




OnepupoBaTb TNOHATHEM MaTeMAaTUYECKOTO  OXKUIAHHS, TPUBOIUTH
IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4YecKoe OXKUIaHHWE CIIydaiHOM

32 BEJIMYMHBI, HAXOJAUTh MaTEeMaTHYECKOE OKUJAHUE [0 JAHHOMY
pacnpeesieHUIo

5.3 HNmeThb npeacTaBieHUE 0 3aKOHE OOJIBIITUX YUCET

54 Hmets npeacrasieHne 0 HOpMaabHOM PacHpencIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTaTUCTHUKA

6.1

HpeﬂCTaBHGHI/IC JaHHBIX C IIOMOIIIBIO Ta6J'II/ILI " Juarpamm. CpeﬂHee apI/I(bMCTI/ILICCKOC,
MEIHaHa, HauOoJIbIICEe U HAUMEHbBIIICE 3HA4YCHUS, padMax, JUCIICPCHUA U CTaHAAPTHOC
OTKJIOHCHHEC YHCIIOBBIX Ha60p013

6.2

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTH cimyuyaitHOTO COOBITHSA. BIM30CTH YacTOTBIM BEPOSITHOCTH
coObiTuid. Ciy4aifHble OMBITBI C PABHOBO3MOXKHBIMHU SJIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH

6.3

Onepanuu Haag CoOOBITUAMHU: TiepeceueHne, OOBeAMHEHHUEe, MPOTHBOIIOIOKHbBIE
coObITus. Jlnarpammel Diinepa. @opmyria CI0KEHUS BEPOSITHOCTEH

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHE  BEpoOsiTHOCTEW. JlepeBo  ciaydalHOro
skcnepumenTta. @opmyia nosnHoi BeposiTHOCTH. HezaBucumble coObITHs

6.5

Komb6unaropuoe mnpaBuio yMmHoxeHusa. IlepecranoBku u ¢dakropuan. Yucnio
couetanuil. Tpeyronbauk Ilackans. @opmyna OuHoma HeroToHa

6.6

bunapHblli ciydaliHbI ONBIT (UCHBITAaHUE), yclex M Heynada. HesaBucumble
ucnplTanus. Cepus HE3aBUCHMBIX HCHBITaHUMN 10 1mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCNBITAHUN bepHyrum

6.7

Cnyuaiinas BenuuunHa. PacnpeneneHue BeposTHOCTEH. [[marpamma pacnpeneneHus.
[Ipumeps! pactipesieIeHnH, B TOM YHCIIe TeOMETPUIECKOeH OMHOMHAIBLHOE

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

HucnoBple XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMATHYECKOE OKHUIAHUE,
JIUCIIEPCUSl M CTaHAAPTHOE OTKIJIOHEHUWe. lIpumepsl npruMeHEeHUsT MaTeMaTUYECKOIro
OKMJIaHHsA, B TOM YHCJIE B 3aJa4ax W3 IOBCEIHEBHOM >XM3HU. MareMarnyeckoe
OXHJIaHWE OWHAPHOW CIIy4yalHON BEJMYMHBI. MaTeMaTHuuecKoe OKHUJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTu4ecKoe OKUJaHUE U TUCIIEPCUs T€OMETPUYECKOTO U
OMHOMHAIIBHOTO pacIpeieIeHHH

52

3akoH OONBIIMX YHCEN M €ro pojib B HayKe, MpHpoJe U obmecTBe. BrIOOpOUHBIi
METOJ UCCIIEOBAaHUN




53

[IpuMmepbl  HENPEPHIBHBIX  CIy4YalHbIX  BenW4yuH. [loHSATHE O  IJIOTHOCTHU
pacnpesenenus. 3aaayu, NPUBOJAIINE K HOPMAIbHOMY pactipeneneHuto. [lonstue o
HOPMaJIbHOM pacrpeaeeHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OGPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMBbl CpeJHEro 001ero
TpeOoBaHUs o0pa3oBaHust

Bnanenune MeTogamMu JI0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad;
ymMeHue (GOopMyIMpOBaTh M ONEPUPOBATh MOHATHUSAMU: OIpEIEICHUE,
aKcuoma, TEopeMa, CJEICTBHUE, CBOWCTBO, IPU3HAK, J0KAa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTHYecKOW HHAYKLUY;
IIPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKIEHUS NPH PELICHUH 3aj]ay, OLIEHUBATh
1 JIOTHYECKYI0  TNPaBWJIBHOCTh  PAcCyXJIEHHWH; yMEHHE OIepUpOBaTh
MOHATUSIMH: MHOXECTBO, ITOJAMHOXKECTBO, OTEpAIlMH HaJ MHOXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT i
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBIICHUHA U MPH PEIICHUH 3ajad, B TOM
qucie U3 IPyTUX y4yeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh NOHATHAMMU:
rpad, cBsa3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 331aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMHU; HCIIONb30BaTh rpadpl MpU

peUICHUHU 3a1a1

2 YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTEIICHb C IIEJIBIM TI0Ka3aTelIeM, KOPEeHb HATypalbHOW CTEIICHHU, CTEICHD C
palMoOHAILHBIM TTOKA3aTelIeM, CTETICHb C JIEHCTBUTEIBHBIM TIOKA3aTeleM,
nmorapudM UMCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIIA,
OCTaTOK IO MOJIYJII0, PallMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXCECTBAa HATypaJIbHBIX, MNCJIbIX, pPAllUOHAJIbHBIX, HeﬁCTBHTCHBHLIX
YHUCEN; yMEHHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HANMEHBIITHN 001N
JeNuTeNh W HauMeHbIlee o0Iiee KpaTHoe, airoput™ EBkmmga mpu
pelICHUN 3a4a4, 3HAKOMCTBO C Pas3IMYHbBIMH IMO3MIUOHHBIMHU CHUCTEMaMU
CUMCJICHUS; YMEHHE BBITIOIHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHUS
BBIPQOKEHUI CO CTENeHsSMU U JorapudmMamu, mpeoOpa3oBaHus IPOOHO-

paloHaJIbHBIX  BBIPAKEHUH; YMEHUE  ONEepUpOBaTh  MOHATHSIMHU:

OCICI0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccusda, TrcoMCTpHUICCKaAL




nporpeccusi, OECKOHEYHO YOBbIBarollas TIeoMeTpuYeckas Iporpeccus;
YMEHHE 3a/1aBaTh II0CJIEAOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (HPOPMyYJI; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE
4HUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOrO ~ 4ucia, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M airedpanueckasi); yMeTb
MPOU3BOJIUTH apu(pMETHYECKHE JEHCTBHSA C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOIUTH IIPUMEPHI MCII0JIb30BaHMsI KOMIUIEKCHBIX YHCEN; ONEpUPOBATh
NOHATHAMM:  MaTpuia 2x2  u  3X3, omnpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSMHU: pallOHAIbHbIE, HpPpPALMOHATIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPaBEHCTBA, WX CHCTEMBI, YyMEHHE OIEPHPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpPaBHEHHUS,
HEPaBEHCTBA M CHUCTEMbl C TMOMOUIBIO PA3IUYHBIX NPUEMOB; pelIATh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; MPUMEHSTH
ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbI Jii PEHICHHS MaTeMaTHYECKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHBIX 00JIaCTel HAYKH U pealbHOU )KU3HU

YMenue omnepupoBaTh HNOHATUAMU: (PYHKUMS, YETHOCTh (YyHKLUH,
NEPUOIMYHOCTh (PYHKIMHM, OTrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (DYyHKIMH, HauOoJblllee M HAaMMEHBIIEE 3HAYCHHS
(GYHKIMU Ha NPOMEXYTKE, HenpepbiBHasE (PYyHKIMS, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMBICI MPOU3BOAHOM, NEpBOOOpa3zHas, ONpeIeaEHHbIN
MHTErpal; yMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUUCISATh  MPOMU3BOJHBIE CyMMBI, TMPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOHM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJIb30BaTh IPOU3BOJHYIO [UId HCCIEAOBaHMS (DYHKIMH,
HaXOJUTh HaAWOONBIINE W HAaUMEHBIIWE 3HAUYECHUS (YHKIHMI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHUEM ammapara MaTeMaTHYeCKOIo
aHalM3a; NPUMEHATHh MPOU3BOAHYIO I HAXOXKICHHMS HaWIy4llIero
pelieHns B NPHUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKHX U

(U3MYEeCKUX 3aJladax; HAXOJUTh IUIOMAAN M 00bEMBI (HUTyp C MMOMOIIBIO




HUHTCIrpajia; HIPpUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOIO MOACIMPOBAHHA C

noMoIkio i depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk GyHKIMH, oOpaTHAs QYHKIHS,
KOMIO3ULUs (pyHKUMM, JMHEeWHas (QyHKUWA, KBaApaTudHas (QYyHKLUS,
panyoHanbHass (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OO0paTHbIE TPUTOHOMETpPHYECKHE (DYHKIIMU, IMOKa3zaTelbHas U
norapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJb30BaTh Tpa(UKH Uil W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelIeHNH 33a4 U3 JIPYTHX YYeOHBIX NPEIMETOB M 3a7ad W3 peabHOM
KHU3HM; BbIpaKaTb (GOpMyJaMHU 3aBHCHUMOCTH MEXIy BEJIWYMHAMU;
UCMOJIb30BaTh CBOMCTBA W Tpaguku (yHKIMI Ui pelleHus ypaBHEHHUH,
HEpPaBEHCTB M 3ajJjauy C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HEPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, J0JIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 OOJIACTH YIPABJICHHS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAXKCHMS, ypaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, MCCIIEN0BATh IOJYyYEHHOE pELICHUE U
OLIEHUBATh IMPABJONOAOOHOCTh pPE3YJbTATOB, YMEHHE MOJCINPOBATH
peanbHbBle CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEJIIM C  HCIOJb30BAHHMEM  ammapara  anreopsl,

MHTEPIIPETUPOBATH MMOITYUYCHHBIN pe3yabTatT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apu(MeTHYecKoe, MeauaHa,
HanOoJpIlIee ¥ HaMMEHbINIEE 3HAUYEHUS, pa3Max, AUCIEPCHUsi, CTaHAapPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIIE€KaTh, MHTEPIPETUPOBATDH
nH(pOpMaIIMIO, MPEICTaBICHHYI0 B TaOIHUIaX, HA AWArpaMMmax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA pEaJIbHbIX MPOIIECCOB U SIBJICHUM; IPEICTaBIATH
uHbOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHUCTUYCCKUE JaHHBIC, B TOM YHUCJIC C MPUMCHCHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IrpapuuecKu MUCCIe0BaTh COBMECTHbIE

HaOJII0IEHNUS C MOMOIIBIO JHAarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIydailHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM rpaq)nqecxnx MCTOHOB; NPUMCHATH




(bOpMyIIBI CIOKEHHS W YMHOXKCHHUSI BEPOSITHOCTEH, (OpPMYIy ITOTHOM
BEpOSATHOCTH, Gopmynny bepHymnn, komOuHaTopHbBIe (aKTHl U (OPMYIIBI,
OLICHWBATh BEPOSATHOCTH pEANTbHBIX COOBITHI; YMEHHE OIEepHUpPOBATH
MOHATUSAMM:  CllyyaiiHas BEJIMYMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIaHUE, JHUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIy4allHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTeJIbHOTO U HOPMAJILHOTO pacHpeaeseHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUCHHBIX paclpelesIeHui Ul pelIeHus 3ajad;
3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHNI;, yMEHHE TIPUBOIUTH IPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEPUPOBATH MOHATUSMHU: COUYETAHWE, TEPECTAHOBKA, YHCIO COUYETAHUH,
YHUCIIO  MEpPeCTaHOBOK, OmHOM  HproTOHa; yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (PaKTBl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLIEHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH TOITYYECHHBINA pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUNA YTroj, ABYTPaHHBII
yroJl, TPEXTPAaHHBIA yroJ, CKpELIMBAIOUIUECS MPSMBIE, TApAJIEIbHOCTh U
NEPIEeHIUKYSIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroin MexAy NpsAMOH M IUIOCKOCTBIO, YrOJI MEXAy IUIOCKOCTSAMH,
paccTossHuE OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHUE MEXIY IpPSIMBbIMH,
pacCcTOsHUE MEXAY IUIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh IIPU PEIICHUU
3aJjauy M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH;, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYECKUe
MOJEIN C IIOMOUIbK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUC 3aJa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUTOMAAb (GUTypsl, 00bEM (UTYDHI,
MHOTOTPaHHMK, MPaBUIbHBIA MHOTOTPAHHUK, CE€YCHHE MHOIOTPaHHMKA,
Ky0, mapaenenunes, Npu3Ma, NHpamMuaa, (GUrypa U TOBEPXHOCTb
BpallleH!s], LUMIMHIpP, KOHYyC, map, chepa, miomane cdepsl, MIOMAIb
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienune a, MUpPaMHJIbl, TMPU3MbI, LUIUHAPA,
KOHyCa, IIapa, pa3BEPTKAa IOBEPXHOCTH, CEYECHMs KOHyca M LMIUHAPA,
napajuleJIbHble OCH WJIM OCHOBAaHHIO, CEUYEHHE IIapa, IJIOCKOCTb,

Kacaromascs C(l)epbl, HNUWJIMHApPpA, KOHYC4, YMCHHUC CTPOHMTH CCYCHUC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOICTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMyIMpOBaTh ONpeeNeHUs U3ydyaeMbIX (QUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAX M MpPU3HAKAX TIEOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pa3aMyYHBIM IPU3HAKAM, BBINOIHATH HEOOXOAUMBIE JOMOJHUTEIbHBIE

MMOCTPOCHUA

11

YMeHHue omnepupoBaTh TOHSATHSMH: JIBIDKCHHE B  TPOCTPAHCTBE,
MapajuIeNbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MMOBOPOT, TMpeoOpa3oBaHUE TOMO00WS, TMOA00HBIE (QUTYPBI, YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE B TPUPO/IE,
HCKYCCTBEC, apXUTCKTYPEC,; UCIIOJIIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUSA ITPH
pellieHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEJIMYWHBI ([UIMHA, YTOJI,
ionab, 00bEM) MpHU PELICHUH 33134 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 pealbHON JKM3HHM, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEIMYHHBI
(nmvHA, YroJ], IUIOMAAh, OOBEM, IUIOMAL MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHCJIIC: INIOINAJb ITOBECPXHOCTHU
nUpaMubl, TPU3MBI, KOHYyca, HWIMHIpA, Miomans cdepsl; o0béM Kybda,
MMpAMOYTOJIBHOI'O  Mapajuiejicliuneaa, IMupamMuabl, I[IPU3MbI, LOUJIWHAPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 0OBbEMOB MOI00HBIX QUTYP
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YMeHue OIICPHUPOBATH MOHATHUAMU: HNPAMOYIOJIbHAd CUCTEMaA KOOpAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKEHUE BCEKTOpa II0 633H0y,
CKaJIIpHOC TIIPOU3BCACHUEC, BCKTOPHOC TPOU3SBCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BaTH BeKTOpHBIﬁ n KOOp}IHHaTHBIfI METO

JJIA PpCIICHUA T'COMCTPUYICCKUX 3a/1ad U 3aia4 JPYTrux y‘le6HLIX npeaAMETOB
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YMmenue BLIGI/IpaTL HO,Z[XOI[}IH_IPII‘;I MCTOJ IJId pCIICHUS 3aa4U, IOHUMAaHUC
3HAYUMOCTH MATCMATUKH B H3YYCHHU IIPUPOAHBIX H O6HICCTB€HHI>IX
mponeccoB u HBHCHHI}'I; YMCHHUEC pPACIIO3HABATH IIPOSBIICHUE 3aKOHOB
MAaTE€MaTUuK B UCKYCCTBC, YMCHHUC IMMPUBOAUTL NPUMCPBI MATCMATUICCKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTeMaTUYECKON HAyKU




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJIbHOW cTeneHu. JelcTBus ¢ apuMEeTUUESCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenb ¢ 1enbM nokasareneM. CTeneHs ¢ paluoHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypadbHbIC JOrapru(MbI
JlelictButensHble 4YHcia. ApudmeTndeckue omepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnmkEHHBIC BEIYUCICHUS, IPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiiekcHbie uncna
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUS
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [Toka3zaTenbHBIE U JTOTapHUPMHUUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuuecKke HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl




OyHKIMH U TpaQUKH

Oyukuus, cnocoObl 3amanus (yskuuu. [paduk ¢ynkinuu. B3anmao oOpaTHbIe

>l ¢bynkuuu. YérHble u Heu€THble pyHkumU. [leproanueckue GyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkiun. Hymum QyHKImm.
39 IIpomexxyTku  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumMymMbl 1 MUHUMYMBI (QyHKIUMH. HamGonbpiiee u HauMeHbIee 3HAYCHUE
(YHKIMK Ha IPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM WM IIeJIbIM MoOKa3aTteneM. EE cBoiictBa u
‘ rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [NokazarenpHas u norapudmMudeckas QyHKIIHU, X CBOHCTBA U TPaQUKH
3.6 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
' HENpephIBHBIX Ha OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 33aHUS TOCJIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Popmyra CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHne NPOU3BOAHON K UCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HauYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTterpan
5 MHosxecTBa U JIOTHKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble 1 TIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIllEHUsS




7.5

KoopauHats! 1 BEKTOPEI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

1. Tropun FO. H. u np. Teopust BEpOSTHOCTEN U CTATUCTHKA.
OkcnepuMeHTalbHOe yueOHoe nocooue s 10 u 11 kimaccoB
obmeobpazoBarensHbix yupexaeHuit / FO. H. Tropun, A. A. Makapos,
. P. Breicoukwuii, 1. B. SAmenko. — M.: MITHMO, 2014

2. E.A. bynumoBuy, B.A. bynbrueB MTHHOBallMOHHBIN y4eOHO-
meroguuecknii komriekc « BEPOATHOCTD U CTATUCTHUKA B
HIKOJIBHOM Kypce maTemaTtuku»MockBa — Kanyra, 2008

3. Ope. O. «I'padst u ux npumenenney, 1965

4. Yuncon P. «Bsenenue B Teoputo rpadosy, 1977

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bu6nuoreka [IOK https://lesson.edu.ru/catalog/

2. POII — Poccutickas snexkTpoHHas mkoja https://resh.edu.ru/

3. Cucrema OHJIAaWH-3aHATUIA ¥ TTOATOTOBKHU K dK3aMeHaM, 00pa3oBaTelibHas

matdopma «AKmace» https:// www.yaklass.ru/

4. Omnunaitd miat@opmel 11 HOATOTOBKH K dk3ameHaM «Penry OI'D», «Pemry

BIIP» https://oge.sdamgia.ru/ https://vpr.sdamgia.ru/

5. O6pa3zoBarenbHas mwiathopma «Yuu-py» https://uchi.ru/

6. becratnas uudponas miatdopma st 00y4eHHs OCHOBHBIM IIKOJIbHBIM

npeameTaM «AHaexc-yueoHuk» https://education.yandex.ru/main/



https://education.yandex.ru/main/
https://uchi.ru/
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/catalog/

		2025-09-01T08:54:51+0500
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЛИЦЕЙ №81 ГОРОДА ТЮМЕНИ
	я подтверждаю этот документ своей удостоверяющей подписью




