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HOACHUTEJBHAA 3AIIMCKA

VY4eOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyOJIEHHOrO YpPOBHS
SBIISICTCS. TPOJOJKCHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEHEro 00IIero oopa3oBaHus. Y4eOHbINH KypC
npeaHa3HavyeH Jyisi OPMUPOBAHUS Y 00YHAIOLIUXCSl CTATUCTUYECKON KYJIbTYphI U
NOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEW KaK MaTeMaTHYECKOI0 MHCTPYMEHTA JJIS
U3YYEHUS! CIIy4yalWHBIX COOBITHUHM, BETWYMH M TpolieccoB. [Ipu u3yueHuu Kypca
o0OoramarTcsi NpPEJICTaBIeHUs OO0YyYalolUXCd O METOJax  HCCIEIOBAHMS
U3MEHYMBOTO MHpPA, pa3BUBAETCA NOHUMAHUE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3zoBanusi, U
Ha Pa3BUTHE NPEACTABICHUNA O CIyYaiHBIX BEJIMYMHAX M B3aUMOCBSA3SIX MEXIY
HUMU Ha BaXXHBIX IPUMEpax, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y oOyyaronuxcsi JoJKHO cHOpMUPOBATHCS MPEACTABICHHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIMX MATEMAaTHUYECKUX MOJEIISAX, UCIOIb3yEMBIX
JUIS ~ ONHUCAHHWS  AHTPONOMETPUYECKUX M JAeMOTrpadUyecKuX  BEJIWYHH,
HOTPEIIHOCTEH B Ppas3jiMyHbIE poJa H3MEpPEHUsX, INTEIbHOCTH Oe30TKa3HON
paboOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOILIECCOB
B oOmecTBe. YUeOHbIM Kypc sBIsSIETCS 0a30d Jis OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOJUMBIX CIEHHAIUCTAM HE TOJBKO MHKEHEPHBIX
CHELUAIBHOCTEH, HO TaKKE COLMUAIBHBIX M IICHUXOJOIMYECKUX, ITOCKOJIBKY
COBPEMEHHbBIE OOILECTBEHHBIE HAYKW B 3HAYUTEILHON MEpE MCIOJb3YIOT armapar
aHanu3a OoNbIIMX JaHHBIX. LleHTpanbHyl0 4YacTh y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHa OOJbIIMX 4YHcell — (YyHAAMEHTAIBHOTO 3aKOHA MPHUPOJBI,
MMEIOIIIETO MaTeMaTH4eCKyto (hopMalin3aluio.

B cooTBeTrcTBUM € yKa3aHHbIMU LEJISIMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCT, M cTaTUCTHKa» Ha yriyOJEHHOM YPOBHE BBIJCJIECHBI OCHOBHBIC
coaeprkaTenbHble JInHUU: «CiydaiiHble cOOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHThl TEOPUHU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC JJIsi TOJHOLEHHOTO OCBOCHHMS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX YueOHBIX
KYyPCOB.

Copnepxxanue smHuM «CnydailHble COOBITUST W BEPOSITHOCTU»  CITY>KHT
OCHOBOW 11 (DOPMUPOBAHMS TPEACTABICHUNA O PACIpPENCICHUA BEPOSATHOCTEH
MEKly 3HAUCHHUSIMU CITy4YailHBIX BEJIMUMH. Ba)kHyI0 4acTh B 3TOU COEpKATEIbHON
JIMHUY 3aHUMAaeT U3y4YeHHUE FreOMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeesieHUl U



3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU — TMOKa3aTeIbHBIM U HOPMaJIbHBIM
pacrpeieIeHUsMH.

TeMmbl, CBSI3aHHBIE C HEMPEPBHIBHBIMUA  CIyYalHBIMH  BEIWYMHAMHU U
pacnpeneseHUsIMA, aKIEHTUPYIOT BHHMaHUE OOYYalOIMMXCS Ha OMHCAHUH U
W3YYCHUU CITyYalHBIX SBIICHUN C MOMOIIBIO HEMPEPBIBHBIX (PYyHKIMNA. OCHOBHOE
BHUMAaHHE YJEJISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeeICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMUTEIIBHOE H3YUYEHHE CBSI3U
MEXIY CIydYalHbIMH BEIMYMHAMH W ONHCAaHUE DOTOHW CBA3HM C TOMOIIBIO
kod(ppuImeHTa KOppeISIIUd W ero BBIOOPOYHOTO aHajora. ITH DAJIEMEHTHI
COJIep KaHUs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHHs, U BO MHOTOM ONHUPAIOTCS HA CBEICHUS U3
KypCOB aJIT€Opbl U T€OMETPHH.

Emé omun osyeMeHT  coiep)kaHus, KOTOPBIA  MpejsiaraeTcs  Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYMNAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpeiesieHHEM
BEPOSITHOCTEH KOJMYECTBA TAKMX COOBITUH HOCUT pPa3BUBAIONIMN XapakTep H
SBIIETCSI AKTyaJIbHBIM JUIsl OyIylIMX aOUTYypPHEHTOB, MOCTYMAIONIIUX HAa YyueOHbIE
CICIUANTBHOCTH, CBS3aHHBIE C OOIIECTBCHHBIMM HAayKaMH, TIICHXOJIOTHEH W
yIIpaBJICHUEM.

Ha wusyuenue yueOHOrO Kypca «BeposTHOCT, W CTaTUCTHKa» Ha
yriIyOJI€eHHOM YypoBHE oTBojauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hezelnio).



COAEPKAHUE OBYUEHUSA
10 KJTACC

['pad, cBsa3ublii Tpad, myTu B rpade: mukibl u 1end. CreneHs (BaJICHTHOCTH)
BepuuHbl. ['padsl Ha mmockoctu. [lepeBbs.

CrnydaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4alHbIe COOBITHS. DIIEMEHTApHBIC
coObITHs (MCXO/bI). BepodaTHOCTh ciydailHOro coObITHS. BIu30cTh 4acTOTHl U
BEpOSTHOCTH  coObITHM.  CiydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NTEpeceueHue, 00beTUHEHNE, TPOTUBOIOIOKHBIE
cobbITus. [Inarpammel Ditiepa. @opmyiia ClI0KEHUS BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXXEHUE BEpPOSATHOCTEH. JlepeBO cCiy4anHOro
skcnepumenTa. Popmyiia noaHou BepostHocTH. Popmyna baieca. HezaBucnmsie
COOBITHSI.

bunapHbIii ciydaiiHbIil onBIT (MCIIBITAHKE), YCIIeX M Heynada. HesaBucumbie
ucnbiTanusd. Cepust HE3aBUCUMBIX MCIIBITAHUHN A0 nepBoro ycnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. ®@opmyna OuHOMAa
Hprorona.

Cepust He3aBUCHUMBIX wHcnblTaHud bepuymnu. CiydaiiHblii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacnpenenenue  BeposdTrHocte.  Jlmarpamma
pacnpenenenud. Onepanuu HaJ CIy4YallHbIMU BeIMYMHAMH. bruHapHas ciryyaliHas
BennunHA. l[Ipumepsl pacnpeneneHuii, B TOM 4YHCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

CoBMmecTHOE pacnpenesieHHe JIByX CiydailHbIX BenuuyuH. HeszaBucumbie
CllydailHble BEJIMYMHbL.MaTreMaTH4ecKoe OXHUAAHUE CIYyYalHOW BEJIIMYHHBI
(pacnpenenenusi). I[lpumepsl  NpUMEHEHHUS  MAaTEMAaTUYECKOTO  OXHUIAAHUS
(cTpaxoBanue, Jjorepes). MaremaTudyeckoe OXUAaHHE OMHAPHOW CIIy4dailHON
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJAHHE€ CYMMbl CIyYallHbIX  BEJIUYUH.
MaremaTtuueckoe O’KHJIaHUE r€OMETPUYECKOTO u OMHOMMAIIBHOTO
pacIpeneIeHui.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHWE  CIIyYallHOM  BEJIMYHMHBI
(pactipenenenus). JAucnepcust OuHapHOU CiydailHON BETWYMHBI. MaTemMaTH4YecKoe
OKMJIAHUE TIPOU3BEACHUS U JHUCHEPCUS CYMMbl HE3aBHUCUMBIX CIIy4YalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pactipenenenus. /Jlucnepcuss WM CTaHAZAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHus.

11 KJIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepnymnu. 3akoH
OonpmX  4yucesl. BbpIOOpouHBI  MeTOA — ucchenoBaHuil.  Bwribopounble
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHSI MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka MpoCTENIIMX TUITOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEICIICHUM.

HenpepsiBHbIe ciy4aliHble BenuyuHbl. [Ipumeppl. DyHKIUSA ILIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOE paclpeleseHue M €ro CBOMCTBA.
3agauu, NPpUBOAAIINE K TTOKA3aTEIIbHOMY PaCpeICICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIbHOMY pacnpeesieHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeIbHOTO pacipeaeeHus, GyHKIUS ITOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO
pacnpenenenns. QyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIbHOTO PaCIpEACIICHUSI.

[TocnemoBaTenbHOCTh ~ OMMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IpUBOAsLIME K pactpenenenutro [lyaccona.

KoBapuanusa nByx ciuydailHeix BenuuuH. KosdduuueHt muHeHHOM
koppensiuud. CoBMeCTHble  HaOMIOAEHUS JBYX BEIWYMH. BbIOOpOUHBIN
kKodhurueHT xoppensuu. Paznuune MexIy JWHEWHOW CBSA3BI0O W MPUYMHHO-
CJIIEACTBEHHOM CBA3bIO. JIMHEHas perpeccusi, METOI HAMMEHBIIINX KBAIPATOB.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YUEBHOI'O KYPCA
«BEPOSAITHOCTb U CTATUCTUKA» (YIJIYBJIEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:maaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIGHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUH,
poLeayp TpakIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHue
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUHUCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOXKCHUS K
MPOIJIOMY M HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K
JIOCTUKECHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
UCIIOJIB30BaHUE OTUX JOCTMXKEHUUW B JAPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOIO IMOBEACHUS, CBSI3AHHOI'O C IMPAKTUYECKUM
MPUMEHCHUEM JIOCTW)KCHUU HAyKH M JICATEIbHOCTHIO YYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs OCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7ay, PEIICHUHN, PACCy ICHUNH, BOCIPUMMYUBOCTD
K MaT€MaTUYECKHUM acCleKTaM Pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3MUeCKOro BOCIIMTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO M 0€30MmacHOTro 00pas3a *KU3HHU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHH U
OTIbIXa, peryispHas (pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPY 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOM JEATEIBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznmuuHbiM  cpepam  TPOPECCUOHANBHOW  JIEATENIbHOCTH, CBA3AHHBIM €
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieii mnpodeccud W pealn30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4eCKOMYy  OOpa3oBaHHUI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEW JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATLHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MaTEMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpelibl, IMJIAHUPOBAHHE IMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUI JIJISL OKPY2KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH MW OOIIECTBEHHOM  MPaKTUKH, IMOHUMAaHUE
MaTEeMaTUYECKOM HayKu Kak cdepbl YeIOBEUYeCKOW AesITeIbHOCTH, ATaloB €€
pPa3BUTHA M 3HAYUMOCTH JJISI PAa3BUTUS LUBWIM3AIMHU, OBJIAJCHUE S3bIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypoll KakK CpPEJICTBOM TMO3HAaHHS MHPA,
TFOTOBHOCTh OCYUIECTBIISAITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO AESTEIbHOCTh
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eliCTBUSA

basoBble 1ornyeckue AefcTBUA:

BBIABIAITE M XAPAKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TMOHSTHI, OTHOLIEHUH MEXAY MOHATUIMH, (HOPMYJIUPOBAThH
OIIpe/IeTICHUs MOHATHI, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS /17151 000OLIEHMSI U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (OpPMYJIMPOBaTb M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBISITh MATEMATHYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTHBOPEUNS
B (pakTax, JaHHBIX, HAONIONCHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTHUBHOTI'0), BBICTpauBaTh apryMEHTALUIO, IPUBOIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 peleHuss y4eOHOW 3ajauu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  peUIeHMs, BbIOMpaTh HaumOoJee MOAXOMAUMM ¢ y4yéToM
CaMOCTOSITEJILHO BbIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBarelbCKHe AeiCTBUSA:



MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IIO3HAHMS,
dbopMyupoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN HYKCIEPUMEHT, UCCIIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBJICHUSIMHU, POIECCAMU;

CaMOCTOSITENILHO (HOPMYIUPOBaThH O0OOIIEHUS W BBIBOABI MO PE3yjbTaTam
MPOBENEHHOTO  HAONIOJCHMS, UCCJCJIOBAaHMS, OIICHUBAThH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOllecca, a TAKXKE BbIJBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITh JA€UIUTH MHPOPMAIIMK, TaHHBIX, HEOOXOJUMBIX NJii OTBETAa Ha
BOIIPOC U JIJI PELICHHUS 33]1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHNUS,

CTPYKTYPHUPOBaTh HH(POPMAIIHNIO, TPEIACTABIATh €€ B pa3IMUHBIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uH(bOopMaIu o CaMOCTOSITEJIbHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIE TeCTBUSA

Oo0menue:

BOCIIPUHUMATh U ()OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBHUSIMHU H
HEeIIMU  OOIIEHUS, SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOKO TOYKY 3pCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PEIICHUs 3a7adH,
KOMMEHTHPOBATh MOJTYICHHBIA PE3YIIbTAaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
npoOJjieMbl, pelIraeMoi 3ajady, BBICKA3bIBaTh HJEH, HAIleJIEHHbIE Ha TIOHMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIHNA, B KOPPEKTHOU (opme
bopMyTUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHUS 3aJ1au, SKCIIEPUMEHTa, UCCIIeOBaHMUSI,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aja4
MPE3EHTAIMN U 0COOEHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TelCTBHSA
Camoopranusamnus:



COCTaBIIATH IIJIaH, aJITOPUTM PEIIEHUS 3aJlayH, BBIOUpATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YUETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJeKcHuM KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
criocobaMu CaMOIPOBEPKHU, CAMOKOHTPOJIS TpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEIICHUN 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD PUUUHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTAaTOB JAESITEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1edb COBMECTHOMU
NEATENHHOCTH, TIJIAHUPOBATh OPTaHM3AIIMI0 COBMECTHOW PabOThI, pacrpeneisTh
BUIBI pabOT, OTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yJabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU UIEHAMH KOMAaHJbI, OIICHHBATH
KauyeCcTBO CBOET0 BKJAja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4YaCTHUKAMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss HAy4uTCs:

CBOOOJTHO OIEepUpOBaTh MOHATUSAMHU: Tpad, mIockuii rpad, CBSI3HBIN Trpad,
nyTh B Tpade, Lenb, IUKI, JEpeBO, CTENEHb BEPIIMHBI, ACPEBO CIYy4YalHOTO
DKCIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATHUAMM: CIyYallHbIA SKCHEPUMEHT (OIbIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIy4ailHOe COOBITHE (DIIEMEHTAPHBIN MCXO/)
CIIy4yailHOrO  ONbITa, HAXOAUTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOHBIMHU 3JI€MEHTApPHBIMU COOBITHSIMU;HAXOIUTh U (OPMYIUPOBATH
COOBITHSA:  TEpeceueHue, OObEAMHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
MPOTUBOMOJIOKHOE JAHHOMY, UCIOJb30BaTh JIUArpaMMbl JWjepa, KOOPAUHATHYIO
OpsAMYIO ISl PEIIeHUs] 3a]ad, TOJb30BaThCsl (DOPMYJION CIOKEHHUS BEPOATHOCTEHN
JUTS BEPOSITHOCTEH IBYX U TPEX CIyYalHBIX COOBITUH;



ONEPUPOBATH  IOHATHUSMMU: YCJIOBHAasT  BEPOSITHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEH, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHII C TOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIy4ailHOrO OIbITa, HCIOJb30BaTh (POPMYIY IMOJHOM BEPOSITHOCTH, (POopMyIy
baiieca pu pemieHnn 3aa4, ONpeessiTh HE3aBUCUMOCTh COOBITUI 1O opMyIie U
[0 OpraHU3aluy CIy4YailHOTO SKCIEPUMEHTA;

MPUMEHSTh M3y4YCHHbIE KOMOMHATOpHBIC (OPMYJBI ISl TIEPEUUCTICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTAapPHBIX COOBITHI CIy4aliHOrO OIbITa, PEUIECHUs
3a/la4 TI0 TEOPUHU BEPOSTHOCTEH;CBOOOIHO OMEPUPOBATH MOHATHIMHU: OWHAPHBIN
CIly4ailHbIi OMBIT (MCHBITAHUE), YCIEX M HEyJada, HE3aBUCHUMBIC HCIIBITAHUS,
cepusi UCIBITAHWM, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCIBITAHUN [0
[IEpBOr0 ycCIlieXa, B CEPUM HCHBbITAHMM bepHyuM, B OIbITE, CBSI3aHHOM CO
Clly4ailHbIM BBIOOPOM U3 KOHEUHON COBOKYMHOCTH;

CBOOOJTHO OINEPUPOBATH MOHATHSIMU: ClIy4yalHas BEJIMYMHA, pACIpPEEICHUE
BEpOATHOCTEW, JuarpaMMma pacmpelerneHus, OuHapHas ciayvaiiHas BeTUYMHA,
reoMeTpuyYecKoe, OMHOMHUAILHOE PACIIpeIeTICHHE;

ONEPUPOBATH TOHIATUSMU: COBMECTHOE pACIpEIEICHUE IBYX CIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHIPEEICHUS JBYX CIy4YalHBIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCICHUS KaXAO0M BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIyYalHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSITHEM
MaTEMaTUYECKOTO OKUIAHUS CIy4YailHOW BEJIMUMHBI (pacrpeeieHus ), IPUMEHSITh
CBOWMCTBA MAaT€MaTUYECKOrO0 OXHUJAHUS TMpPU PEUICHUM 3a7ay, BBIUUCIATH
MaTEMaTUYECKOE OKHUJIaHNEe OMHOMHUAIBHOIO U TE€OMETPUUYECKOIO PaCIpeIeICHUI;

CBOOOJTHO OINEpPUPOBATH MOHATHUSMU: JIUCIIEPCHUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIYYAWHOW BEJIMYMHBI
(pactipeiesieHUs) MU PELIEHUU 3a]1ay, BBIYMCIATH AUCHEPCHIO M CTaHAApPTHOE
OTKJIOHEHHE F'€OMETPUYECKOT0 U OMHOMHAJIBHOT'O PacipeieICHUH.

K konmy 11 kiacca oGyyaronuiicss HAy4uTCs:

BBIYUCIISITh BHIOOPOYHBIE XaPAaKTEPUCTUKU IO TAHHOW BHIOOPKE U OLICHUBATH
XapaKTepUCTUKA TE€HEPATIbHOW COBOKYIHOCTH JIAHHBIX 1O  BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI M MPOBEPSITH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSACh H3YUEHHBIMU PACIPEACICHUSIMH;

MPUBOJAUTH  NOpPUMEpPHl  3a7ay, MNPUBOASAIIMX K  IOKa3aTeIbHOMY
pacIpeneneHuro, 3a1ad, MOPUBOAALIIMX K HOPMAJbHOMY  PaCIpENENICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTeIbHOTO
pacrnpeneneHus, QyHKIUs INIOTHOCTU BEPOATHOCTH HOPMAIBHOTO pACTIPEICICHHUS,
(GyHKLHMS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO paclpeieNieHus;

OMpeAensaTh  KOIPPUIMEHT  JHUHEWHON  KOppENsluu,  BBIOOPOUYHBIN
KOA(DUIIMEHT KOPPEITSIIIH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Ne n/m Konrpoanubie Ilpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 DneMeHTHI Teopuu TpadoB 3
5 CryqaifHbIe OTIBITHI, CITy9aitHbIC COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMHU U
3 coObITussMU. C10’k€HUE U YMHOKEHHUE 5
BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTb.
HesaBucumble coObITHSA
4 DJIeMEHTHl KOMOMHATOPUKH 4 1
Cepun nocienoBaTeNIbHbIX UCIIBITAHUH.
5 Ucnbrranus bepuynnu. CiydaiiHbI# BEIOOD 5
U3 KOHEYHON COBOKYITHOCTH
6 CrnydaifHple BETUYMHBI U pacpeieIeHuUs 14 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHMe pa3/ieioB U TeM
Ne ni/m
MPOorpamMmslI

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

3aKoH OOJIBIINX YHCET

DJIeMEHThI MATEMATHUECKON CTATUCTUKH

HenpepbiBHBIE CiTyyaliHbIE BEJTMYHHBI
(pacripenenenusi), MoKa3aTeIbHOE U
HOpMaJIbHOE pacIpeaeaecHus

Pacnpenenenue Ilyaccona

CBsI3b MEXKly CITy4YallHBIMU BEJIMYMHAMU

0O0600111eH1E ¥ cucTeMaTU3alus 3HaHUI

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KounrpoJuanHubie
Bcero P
padoThbI

IIpakTH4eckue
padoThI

Jara
U3yYeHUs

DJIeKTPOHHBIe N (poBbIE
o0pa3oBaTe/IbHbIE pecypChl

I'pad, cs3ubIi Tpad,
NpeJICTaBICHNE 3a/1a49H C
MOMOIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHb (BaJIEHTHOCTB)
BepmuHbL. [1yTh B rpade. [enun
Y TIAKJITBI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha TockocTH. [lepeBo
CIIy4aifHOTO dKCTIEpUMEHTA

https://m.edsoo.ru/24XFA5016

CityyaliHble SKCIEPUMEHTBI
(OTIBITHI) U CITy4aifHbIE
COOBITHS. DIIEeMEHTapHBIC
COOBITUSA (MCXO/IBI)

https://m.edsoo.ru/JIIN2M7PO

BepositHOCTB ciiydaitHOTO
coObITUA. BeposaTHocTu
COOBITHH B OTIBITaX C
PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

https://m.edso0.ru/8S3C8YCML

BepositHOCTB ciiydaitHOTO
coObITHs. BepositHOCTH
COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU

https://m.edso0.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, 0ObeTUHCHHE
MHOJKECTB U COOBITHIA,
MIPOTUBOTIOIOXKHBIC COOBITHSL.
dopmyJia CIOKEHUS
BEPOATHOCTEMN

https://m.eds00.ru/183Y3NKOQ

VYcnoBHas BEPOSATHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0BHOM
BEPOATHOCTH

https://m.edsoo.ru/\W5ZFDS3AA

YcinoBHas BEpOSATHOCTb.
YMHOKEHNE BEPOATHOCTEMN.
dopmyiia yCcI0BHOM
BEPOATHOCTH

https://m.eds00.ru/ORLGTZ9K7

10

dopmyia MOJTHON BEPOATHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyia baneca.
He3aBucumele coObITHS

https://m.edsoo.ru/NYF9VJ6R6

12

KomOunaTtopHoe mpaBuio
ymHOXeHus. [lepecTaHOBKH 1
dhakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucno coueranuil.
Tpeyronpnuk [lackans

https://m.edsoo.ru/Y15CS8R20

14

®opmyna 6buHoma HeroToHa

https://m.edsoo.ru/ABSANVGJH

15

Kontponbhas padora Nel:
"I'padl, BEpoATHOCTH,
MHOXECTBa, KOMOMHaTOpUKa"

https://m.edso0.ru/Q3DKAYADF

16

bunaphsbIii cydaiiHbIi ONBIT

(ucmibITaHue), ycrex U Heynaya.

HezaBucuMpie HCTIBITAHUS.

https://m.edsoo.ru/lY4T46JQ6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

Cepusi HE3aBUCHUMBIX
WCIIBITAHUH J0 MEPBOTro ycuexa

17

Cepusi HE3aBUCHUMBIX
UCIIBITAHUH 10 TIEPBOTO ycIexa

https://m.edso00.ru/Q1KT2Y9IU

18

Cepust He3aBUCHUMBIX
ucneITaHui bepuyinu

https://m.edsoo.ru/HIWIZ7FD8

19

Cryuaiinslii BEIOOp U3
KOHEYHON COBOKYITHOCTH

https://m.edsoo.ru/VCL7PSUOX

20

[TpakTudeckas pabota ¢
HCTIOJTb30BAHUEM 3JIEKTPOHHBIX
Ta0IUL]

https://m.edsoo.ru/NE69MI1ZJO

21

CrnydaiiHast BeJIMUMHA.
Pacnipenenenue BepoSTHOCTEN.
Jwnarpamma pacnpeneneHus

https://m.edsoo.ru/SMFB4W1JM

22

Omnepanuu Haz ciy4aiiHbIMU
BennuuHamu. [Ipumepst
pacnpenenenuii. bunapuas
Cly4aiiHasi BEJINYMHA

https://m.edsoo.ru/C6 TDDUNJ8

23

I'eomeTpuyeckoe
pacnpenenenue. buHoMuanbHOE
pacnpezeneHue

https://m.edsoo0.ru/JTT2F54GL

24

Marematuueckoe 0XKHJIaHKe
CIy4aifHOUM BEJIUYUHBI.
CoBMecTHOE pacripeiesieHIe
JIBYX CIIy4ailHbIX BEJIMYHH

https://m.edsoo.ru/77Z76Y7KB

25

HeszaBucumeble crnyvaiinbie
BennuuHbl. CBOMCTBA
MaTeMaTHYECKOTO OXKUIaHHUS.

https://m.edsoo.ru/N9D71J9PM



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM

Maremaruueckoe 0XKHIaHUE
OuMHApHOM cirydaitHON
BEJIMYMHBI

26

MartemaTuuecKkoe 0XKHIaHue
F€OMETPUYECKOTO U
OMHOMHAIBLHOTO
pacrpeneneHuin

https://m.edso00.ru/C6HWOBTQQ

27

Jucniepcus u ctanaapTHoe
OTKJIOHEHHE

https://m.edso00.ru/BGX67VSNV

28

Hucnepcust buHapHOM
CIIy4aiiHOM BEJIUYUHBI.
CaoiicTBa nucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

Marematuueckoe 0XKHJIaHHe
MIPOU3BEICHUS U JUCTICPCHS
CYMMBbI HE3aBUCHUMBIX
CIIy4YailHbIX BEJIMYUH

https://m.edsoo.ru/K52203JU2

30

Jucnepcust OMHOMHAIHLHOTO
pacnpenenenus. [Ipaktuaeckas
paboTa ¢ uCroab30BaHuEM
AJICKTPOHHBIX TaOJIHUIL

https://m.edsoo.ru/BOWSYV6LT

31

Jucnepcus u ctaHiapTHOE
OTKJIOHCHHE TeOMETPHUIECKOTO
pacmpezeneHusl. .
[TpakTuueckas pabota c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIHIl

https://m.edso0.ru/NSGZU1L92

32

O00011IeHIE U CUCTEMATHU3AIUS
3HAaHUHU

https://m.edso00.ru/K2Y9U56JG



https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

Kontponbhas padorta Ne2:
"UcneiTanus beprym.

33 . 1 https://m.edsoo.ru/EZTQ5A060
Crny4aifHple BETUYUHBI U
pacnpenenenus”
006006
34 © HVIeHHe 1 CHCTeMaTHEatA 1 https://m.edsoo.ru/ZEKKZP13J
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHyeckue
padoThbI

Jara
U3yYeHUs

DJIeKTPOHHBIE N (poBbIE
o0pa3oBaTe/IbHbIE pecypchl

HepasenctBo YeOrnImena.
Teopema YeOsbieBa. Teopema
bepuymu. 3akoH 60X
qrcesn

https://m.edso00.ru/E25IPS7YZ

HepasenctBo YeOrnImena.
Teopema YeOsbIeBa. Teopema
bepuymu. 3akoH 60X
quce

https://m.edsoo.ru/84DPQY5U5

HepasenctBo YeOrnImena.
Teopema YeOrimea. Teopema
bepuymu. 3akoH 60IbIINX
qucen

https://m.edso00.ru/795RTYVP7

Br16opounbIii MeTOx
HUCCIeI0BaHUN

https://m.edsoo.ru/TSHDIUGR5

[TpakTrueckas pabota ¢
UCIIOJIb30BAHUEM JICKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/7918IHPHP

['eHepanbHas COBOKYIHOCTb U
ciydaifHast BHIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMH
xapakTepuctukamu. OleHKa
CPEHETO U TUCIIEPCUU
TE€HEPAIIBHON COBOKYITHOCTH C

https://m.edsoo.ru/1234058PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

IIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHast COBOKYIHOCTb U
cilydaiiHast BHIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMU
xapakTtepuctukamu. OleHKa
CPEIHEro U IUCIIEPCUU
TE€HEPAIIBHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFS5LUWZX

OneHuBaHue BEpOSTHOCTEN
COOBITHH TIO BRIOOPKE

https://m.edso0.ru/ZP168PTHI

Craructuueckasi TUIIOTE3A.
IIpoBepka mpoCTEHIINX TUIIOTES C
MTOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacrpeneneHuit

https://m.edsoo.ru/AN2N5VIR1

10

Craructuueckasi TUIIOTE3A.
IIpoBepka mpoCTEHIINX TUIIOTES C
MOMOIIBIO CBOMCTB U3YYEHHBIX
pacrpeneaeHuit

https://m.edsoo.ru/6VQ7WZS6U

11

[TpakTudeckas padota ¢
HCIIOJIb30BAHUEM 3JICKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/ASKODEFOW

12

[Tpumepsl HEPEPBIBHBIX
CIy4alHbIX BelnyuH. OyHKIUA
IJIOTHOCTH BEPOSITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
[Ipumeps! 3a1a4, TPUBOASAIINX K
MOKa3aTeJIbHOMY U K

https://m.edsoo.ru/TBYPVVI96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

HOPMAJIbBHOMY paclpeIeIeHUsIM

14

@OyHKIUS ITIOTHOCTH
BEPOATHOCTH [10KA3aTEIBHOTO
pacnpezneneHus

https://m.eds00.ru/0TSV4AN5GH

15

DyHKIMSA TIOTHOCTH
BEPOATHOCTU HOPMAJIBHOTO
pacnpeneneHus

https://m.edsoo.ru/SBEDF3PKL

16

ITocnenoBarenbHOCTH
OJINHOYHBIX HE3aBUCUMBIX
coObrTuii. [Tpumep 3agaun,
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaAMMBbI CPeIHEro 001ero od0pa3oBanmsi
pe3yJbTarTa
6 Teopus BeposTHOCTEN U CTATUCTUKA
6.1 Yurtath U CTPOUTH TAOJIULIBI U JUArpaMMBbl
6.2 OnepupoBaTb  NOHATUSAMHU:  cpeAHee  apudmeTrnyeckoe, MeaUaHa,
' HanOoJIbIIIee, HAMMEHbIIIEEe 3HAYCHHNE, pa3MaX MAaCCHBA YHCIOBBIX JAHHBIX
OnepupoBaTh NOHATUAMHU: CIIYHYalHBIM ASKCIIEPUMEHT (OMIBIT) U CllydyaliHOe
cOObITHE, 3JIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIM HCXOJ) CIy4alHOTO
6.3 ONbITa; HAXOAWTh BEPOSATHOCTH B ONbITAX C PABHOBO3MOXXHBIMU
CJIy4yaliHBIMU COOBITHSIMU, HAXOUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHI B
U3yUYCHHBIX CIIy4alHBIX SKCIEPUMEHTAX
Haxonute u ¢opmyaupoBaTh COOBITUS: IepecedeHue M OObeAUHEHHE
6.4 JAHHBIX COOBITHUH, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' H0JIb30BATHCS AUarpaMMaMy Diiiepa U pOpMyIIOi cI0XKeHUs: BEpOATHOCTEH
IPY pEeLIeHUH 3a/1a4
OnepupoBaTh NOHATHAMMU: YCIOBHAsl BEPOATHOCTh, HE3AaBUCUMBbIE COOBITHS;
6.5 HAaXOJUTh BEPOSITHOCTU C IIOMOILIbK IPAaBUIA YMHOXKEHHUS, C IOMOUIbIO
JiepeBa cIy4aiHOro ombITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUWJIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4
OmnepupoBaTh NOHATUSAMH: HCIBITAHHE, HE3aBHCHUMBIE HCIBITAHUS, CEPUs
6.7 UCIIBITAHUH, yCIIeX U HeyAaya; HaXOAUTh BEPOSITHOCTU COOBITHH B CepUU
' HE3aBUCHMBIX HCIBITAHUN 10 NEpPBOrO yclexa, HAXOJUTh BEPOSTHOCTH
COOBITHI B cepuu HcrbITaHui bepHynnu
6.8 OnepupoBaTh  NOHATUSAMM:  ClIydaiiHas  BEJIUYMHA, paclpelesieHue
' BEPOATHOCTEN, AMarpaMma paclipeesIeHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl Cpe/iHero o01mero 00pasoBanus
pe3yJbTarta
5 Teopus BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHMBAaTh  BEpPOSITHOCTH  3HAUEHUM  ClIydallHOW  BEJIMYMHBINO

pacrpeielIeHUIO WIH C TOMOIIbIO JUarpaMm




OHepI/IpOBaTb IIOHATHUCEM  MAaTCMAaTH4YCCKOI'O OXKXHMJaHMA, IMPUBOAUTH
IMPUMCPLI TOT'O, KaK IMPUMCHACTCA MATCMATUYCCKOC OXKHUIAAHUC cnyqaﬁﬁoﬁ

52 BEJIMYMHBI, HAXOAUTh MaTeMaTHYECKOE OXUAAHWE 10 JaHHOMY
pacIpeeeHuIo

5.3 WmeTts npeacraBieHue o 3aKoHe OOJBIINX YUCET

5.4 WmeTts mpeacraBieHre 0 HOpMaJIbHOM PacIpeesIeHUH




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepHeMblﬁ IJIEMEHT COACPKAHUS

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBneHue JaHHBIX ¢ MOMOIIBIO Tabuul U auarpamm. CpenHee apudmeTuyeckoe,
6.1 Me/iraHa, HauOoJbllee ¥ HauMEHbIlee 3Ha4eHHUs, pa3Max, JAUCHEPCUs U CTaHJapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyyaiiHbple KCIIEPUMEHTHI (OTIBITHI) U ClTy4yailHble COOBITHS. DJIeMEHTapHbIE COOBITUS
6.2 (ucxompl). BeposiTHOCTh ciy4aiiHOro coOBITHS. BiM30CTh 4YacTOTBIM BEPOSTHOCTH
' coObiTuil. CiydaiiHble ONBITBI C PABHOBO3MOXKHBIMM 3JIEMEHTapHBIMU COOBITHAMHU.
BeposiTHOCTH COOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU
6.3 Omneparnyu Hajl COOBITUSIMU: NTepecedeHne, 00beIMHEHNE, TPOTUBOMOI0KHbIE COOBITHSI.
' Huarpammsl Diinepa. @opmysia cI0KeHUsI BEPOATHOCTEN
6.4 VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHHE  BEpPOATHOCTEH. JlepeBO  Cilyd4aiHOIo
' skcniepuMenTta. opmyra moHo# BeposTHOCTU. HezaBucuMbIie cOOBITHS
6.5 KomOunaropnoe mnpaBuio ymHOxeHus. IlepecranoBku u  daxropuan. Yucino
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uaoma Herorona
bunapHbIli ciaydyaliHbI OMBIT (MCHBITAaHUE), YCIeX W Heymada. HeszaBucumble
6.6 ucnelTaHus. Cepus HE3aBUCHMBIX HCIHBITaHMH 10 1nepsoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyiun
6.7 Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEW. Jlmarpamma pacmnpeneseHusl.
' ITpumeps! pacipeniesieHni, B TOM YHCIIE T€OMETPUUECKOEN OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 Teopus BeposTHOCTEN U CTaTUCTUKA
UuciioBble XapaKTEpUCTUKHM CIy4YaWHBIX BEJIMYUH: MaTEMaTU4YECKOE OXKUIAHUE,
JUCIIEpCUs U CTaHIAPTHOE OTKIOHEHHE. [IprmMepsl NMpuMEHEHHsT MaTeMaTUYECKOTO
51 0)KMJIaHMs, B TOM 4YHMCIIE B 3a/adax W3 MOBCEIHEBHOM >XM3HU. MaremaTtnueckoe
' OKuJlaHue OMHApHOM ciay4dailHOW BeJMYMHBI. MaremaTHyeckoe OXHJIaHHE CYMMBI
CIy4alHBIX BEeIM4YMH. MaTemaTuyeckoe 0XKUAAHUE U JUCIIEPCUS T€OMETPUYECKOTO U
OMHOMHMAIIBHOTO paclpeieNeHuit
59 3aKkoH OOJIBIIMX YHUCENl U €ro pojib B Hayke, mpupoze U obmiectBe. BrIOOpOUHBIit
' METO/1 UCCIIeIOBAaHUM
5.3 IIpumepbl  HENpEpBIBHBIX  CIydyalHBIX BeIWMYMH. [loHATHME O  IJIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOASILIME K HOPMAJIbHOMY pacupenenenuto. [Tonstue o
HOPMAaJIbHOM pacnpeieIeHun




IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHusi

Bnanenne MeTomamMm JI0Ka3aTeNbCTB, aNTOPUTMAMU PEUICHUS 3a71ad;
yMeHue (GOpMYIHpOBATH W ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKcroMma, TeopeMa, CIEeICTBHE, CBOWCTBO, TPHU3HAK, JOKa3aTeiIbCTBO,
paBHOCHUIIBHBIE (OPMYIUPOBKH; MPUMEHAITh UX; YMEHHE (POpPMYIHPOBATH
oOpaTHO€ M MPOTUBOIOJIOXKHOE YTBEPXkACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKIIUY;
MIPOBOJIUTH JIOKA3aTeIIbHBIC PACCYXKICHHS MPH PEUICHUU 33]a4, OIICHUBATh
1 JIOTUYECKYI0  IIPaBUJIBHOCTb  PACCYKJIEHUN; yMEHHE OIEpPUpPOBATH
MOHSATHSMH: MHOYXECTBO, TOJMHOXKECTBO, ONEpAIMU Haj MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar s
OIMmUCaHus P€ajIbHBIX IMPOUECCOB U SIBJICHUUN U Ipru pCIICHUU 3aaa4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMMU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha TUIOCKOCTH, YMEHHUE 33]1aBaTh
W ONHUCHIBATH Tpadbl pa3IMUYHBIMU CITOCOOAMHM; MCTIOIB30BaTh Tpadsl mpu

pelIeHnu 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaIbHOE YHCIO, IIEJI0€ YHCIIO,
CTETICHB C IIEJIBIM MTOKa3aTesieM, KOPEHb HATYpPalbHOW CTETIICHH, CTETICHD C
palOHAJIBHBIM ITIOKAa3aTCJIEM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTcJIEM,
JorapuM YHUClla, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK [0 MOMYJIIO, PAaIlMOHATBHOE YHCIIO, WPPAIMOHATBLHOE YHCIIO,
MHOXECTBAa HAaATypaJbHBIX, M[CJIBIX, paluOHAJIbHBIX, HeﬁCTBHTeHBHBIX
2 qrcel; yMEHHE UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUN 00t
JeATeh W HaWMEHbIIee oOmee KpaTHOe, anroput™M EBkiauma mpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3HIIMOHHBIMH CHCTEMaMU
CUUCIICHUA; YMCHUC BBIINNOJIHATH BBIYHUCIICHUC 3HA4YCHUHU U npeo6pa30BaHI/1;1
BBIPOXCHUIN CO CTENEHSMU W Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
paliOHANbHBIX ~ BBIPAKEHWH; yMEHHE  ONEepUPOBaTh  MOHSATHUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMCTI/I‘IeCKaH nporpeccusda, TreoMETprUICCKas




nporpeccusi, OECKOHEYHO YOBbIBaIOIIass TI€OMETpUYEcKas IpOrpeccus;
YMEHHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATh NMOHITUAMU: KOMILIEKCHOE
4HCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ uucia, ¢opMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
NPOU3BOJIUTH apuPMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTh IPUMEPHI HCIIOJIb30BaHHUS KOMIUIEKCHBIX YHMCEN; ONEpUPOBaTh
HNOHATUAMM:  MaTpuua 2xX2  wm  3X3, onpenenurensb  MaTpULbl,

FGOMeTpI/I'-ICCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMeHue omnepupoBaTh MOHATHUSAMH: palHOHAIbHBIE, HpPpALUOHAIbHbBIC,
NoKa3aTebHble, CTENEHHBIE, JOoTrapu(pMUYecKre, TPUTOHOMETPHUECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MNOHATHAMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YypPaBHEHUH U HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHHI, HEPAaBEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMbl C IIOMOIIbIO PA3IMYHbIX NPUEMOB; pELIATh
YpPaBHEHUs, HEpPABEHCTBA M CHUCTEMbl C [AapaMeTpoOM; MPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CHCTEMbI JUIsl PELICHUS MaTEeMaTHYECKHX

3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM JKU3HU

YMeHue omnepupoBarh MOHATHSAMM: (YHKIMS, YETHOCTh (YHKIHH,
NEPUOTUYHOCTh (DYHKIMH, OTPAHWYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DYHKIMH, HauOoOJbIlIee M HAMMEHBIIEE 3HAYCHHS
(GYHKLIMU Ha MPOMEXKYTKE, HEmpepbIBHAs (QYHKIMSA, aCUMOTOTHI rpaduka
GyHKUMU, TepBas M BTOpas MPOU3BOAHAsA (DYHKIMH, T€OMETPHUUECKUN U
¢u3uueckuil  CMBICI TNPOU3BOAHOM, mepBooOpa3Has, ONpeAcIEHHbIH
UHTErpaJl; YMEHUE HaXOJUThb AaCUMNTOTHl rpapuka (QyHKUHUU; yMEHUE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3UIIMHN (YHKIHK, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKLIMY; YMEHME HAXOJUTh IPOM3BOJHBIC 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO [UIA UCCIEAOBaHHUS (DYHKIIMA,
HaXOIUTh HauOOJbIIME W HAUMEHbIINE 3HA4YeHUS (YHKIMHA; CTPOUTH
rpadKd MHOTOWICHOB C KCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aQHaJIN3a; NPHUMEHATH IPOU3BOAHYIO ISl HAXOXACHHUS HAWIydlIero
pelieHuss B IPHUKIAIHBIX, B TOM YMCJIE COLUAIbHO-DKOHOMUYECKUX U

(bu3MYecKuX 3a/ayax; HaXOJIUTh IUIOMAAN U 00BEMBI (PUTYP C MTOMOIIBIO




WHTErpayia; MPUBOJIUTH NPHUMEPhl MaTEMaTHYECKOTO MOJAEIUPOBAHUS C

NOMOIIBI0 AU epeHInanbHBIX YpaBHEHUH

YMeHue onepupoBath NOHATUSIMU: Tpaduk QyHKIMHU, oOpaTHAs QPYHKIINS,
KoMIo3uius (GyHKIUMH, JiuHeHas ¢QyHKUMsA, KBaapaThdyHas (QYyHKLHS,
panvoHanmbHAas (QYHKUUS, CTENEHHas (YHKIUS, TPUTOHOMETPUUECKUE
byHKIMHA, OOpaTHBIC TPUTOHOMETPUYECKHME (DYHKIMHU, TOKa3aTelbHas M
Jgorapupmuueckas (yHKIHUH; YMEHUE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMHE,  BBINOJHATH  NpeoOpa3oBaHusi  rpagukoB  (QyHKUUH,
UCIOJIb30BaTh TpaUKK Uil M3y4EHHs MPOLECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHUHU 3aJad U3 JPYruX Y4YeOHbIX IPEIMETOB U 3aJau U3 pealbHOMN
KM3HM; BBIpaKaTb (OPMYIaMH 3aBUCHUMOCTH MEXJIy BeIUYMHAMU;
UCTIONIb30BaTh CBOMCTBA W Trpaduku QYHKIMHA I pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3a/Jad ¢ IapaMeTpamMu; H300pa)xkaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

VYMeHne pemarh TEKCTOBbIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOLEHTHI, TOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTbh TOBApOB U
YCIIyT, HAJOTH, 3aJa4d W3 OOJNACTH yNpaBICHUs JIMYHBIMU M CEMEHHBIMU
¢dbuHaHCaMM); COCTABIISTh BBIPAXKEHUS, YPAaBHEHHs, HEPABEHCTBA U UX
CHUCTEMBbI MO YCIOBUIO 3aJlayd, HUCCJIENO0BAaTh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YJIHTATOB, yMEHHE MOICIUPOBATH
pealibHble CHUTYallud Ha S3bIKE MAaTEeMaTHKH; COCTaBISATh BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3a[a4M, UCCIIEIOBAThH
MOCTPOCHHBIE ~ MOJIEIM €  HCIOJb30BAaHUEM  ammapaTta  anreopsl,

UHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJibIlIee M HaUMEHbILIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE W3BJIEKaTb, WHTEPIPETHPOBATH
MH(pOPMaLIMIO, IPEACTAaBICHHYIO B Ta0iMLaxX, HAa AMarpammax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SBJICHUH; IPEACTABIATh
uHbOpMallMI0O C TMOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIEI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadudecKux
METOOB M IEKTPOHHBIX CPEICTB; rpauuecKn HCCIEe10BaTh COBMECTHbIE

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCEeUBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATHAMM: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IG, BCPOATHOCTD CHy‘l&ﬁHOF (¢} CO6BITI/I5I; YMCHHUEC BbIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUIECKHX METOJOB; MPHUMEHSIThH
bOpMyIbl CIOXKEHHS] U YMHOXEHHUS BEPOSITHOCTEH, (GopMyny MOIHOM
BeposiTHOCTH, hopmyny bepHymim, koMOuHaTopHbIe (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEaTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
MOHSITHSMH: CIIyJaiiHas BEJIWYMHA, pACHpPEICIICHHE BEPOSTHOCTEH,
MaTeMaTHYECKOE OXKUJIaHUE, JUCIEPCUST U CTaHAapTHOE OTKIOHCHUE
CIy4aifHOH  BeNMWYWHBL, (YHKIUU  paclpeieNieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieHuil; yMeHNe
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUM I PELICHUs 3a]ay;
3HAKOMCTBO C IOHSITUSIMH: 3aKOH OOJIBIINX YHUCCJI, METObI BI)I60pO'-IHI>IX
UCCIIC/IOBAHMI;, YMEHHE TMPHUBOJUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
OOJIBIIMX 4YHCEI B INpUPOAHBIX H O6HIGCTB€HHBIX SABJICHUAX; YMCHUC
OIEPHPOBATH TMOHITUSMHU: COUYCTAHUE, TIEPECTAHOBKA, YHCIO COYCTAHHUHU,
YUCII0O  TIEPecTaHOBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUS 3ajad; OIICHUBATh
BCPOATHOCTU PCAJIbHBIX COGI:ITI/If/’I; COCTaBJIAThL BECPOATHOCTHYIO MOJCIbL U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUAMHU: TOYKA, HpsMas, IIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJja, JIOCKUN YroJl, IBYIPaHHbIN
yroJI, TPEXIPaHHBIM Yoy, CKPEIUBAIOIIUECS NPAMbIE, IapauIeIbHOCTh U
NEPIEHANKYJISIPHOCT IPSAMBIX U IUIOCKOCTEH, YroJl MEXIy IpPsSMBIMH,
Yroa MeXAy IpsMOHM M IUIOCKOCTBIO, YroJI MEXKIy IUIOCKOCTSMH,
paccTosiHuE OT TOYKM 1O IUIOCKOCTH, PAacCTOSIHME MEXIY HpSIMBIMH,
pPacCTOSIHUE MEXKIYy IIOCKOCTSIMHU; YMEHHME HCIIOIb30BaTh IIPU PELICHUU
3a7jay U3y4yeHHbIE (AKTHl M TEOPEMbl IUIAHUMETPHH; YMEHHUE OLIEHUBATh
pasMepel OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTUYECKHE
MOJEIM C IOMOLIbI0 TE€OMETPUYECKMX IOHATHH M BEIWYMH, DPEIIATh

CBA3AaHHLIC C HUMU ITPAKTHYCCKUC 3aa4n
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YMeHne omepupoBaTh MOHATHAMU: IUIOMIATL (GUTYpBl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TNPaBHIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapajuienenuies,, Opu3Ma, NOHUpamMuia, (Urypa M TMOBEPXHOCTb
BpallleHUs, LWIMHApP, KOHYyc, wap, cdepa, miomans chepsl, MIIOMAIb
MOBEPXHOCTH THPAMHUIBI, TMPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
NpSMOYTOJBHOTO Tapaulesenuea, NTHPaMUAbl, NPU3MBI, LWIAHAPA,
KOHYycCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYCHHMS KOHYca M LWIMHIPA,

napauiCJbHbIE OCH HWJIM OCHOBaHHWIO, CCUCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromascss cdeppl, MUIMHAPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BPALICHUsS, UX CEYECHUs, B TOM YHCIIC C IOMOIIBIO AIICKTPOHHBIX CPE/ICTB;
YMEHHE MPHUMEHATh CBOMCTBA IF€OMETPUYECKUX (UTYpP, CaMOCTOSITEIbHO
(bopMynHpOBaTH ONpeACTIeHUS U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M MpU3HAKaX T€OMETPUYECKUX (GHUryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOIUTH KiIaccHu(PUKaLUo QUryp 1o
Pa3MMYHBIM TIPU3HAKaM, BBIIOIHATH HEOOXOJMMBIE IONOJTHUTEIbHBIC

MOCTPOEHUS
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VYmenne OncprupoBaTh IIOHATUAMMU. JOBHUKCHHUC B IMPOCTPAHCTBC,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B TMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TMOAOO0HBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIE M IMOJMOOHBIE (QUTYpHl, B TOM YHCIE B TPHUPOIE,
UCKYCCTBE, apXUTEKType; MCIOJIH30BATh TEOMETPUUECKUE OTHOLICHUS MIPU
peICHUN 3aaa4; HaXOAWUTb I'COMCTPUUCCKHUE BCIMYHHBI (JIJ'II/IHa, yroiu,
I0MIa/1b, 00BEM) MPU PEUICHUH 33/1a4 U3 APYTUX Y4EOHBIX MPEAMETOB U
nu3 peanLHoﬁ JKU3HHU; YMCHHC BBIYUCIIATL I'COMCTPUUCCKHUEC BCIWYMHBI
(MHA, yroi, IUIOMIA b, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
HU3YUCHHBIC (I)OpMyHBI U MCTOJbI, B TOM YHCJIC: INIOIIAAb IOBCPXHOCTHU
MUPAMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpPA, ITUIomaab chepsl, 00béM Kyoa,
NPSMOYTOJBHOTO  TapasuieNienunena, MTUPaMUAbl, TPU3MBI, THIUHIPA,

KOHYca, [l1apa; yMEHHE HaX0JIUTh OTHOIIEHHE 0OBEMOB MOJIOOHBIX QUTYP
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YMeHne onepupoBaTh MOHATUSMU: NPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJAUHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEIEHNE BEKTOpa Ha YHCIO, pasjioKEHUE BEKTopa Mo 0Oaswucy,
CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEICHUE, YIrOd MEXKIY
BEKTOPAMH;, YMEHHE HCIIOIh30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 pCHICHUA TCOMCTPHUICCKUX 3a4a1 U 3a/1a4 APpYTUX y‘IC6HBIX npeamMeToB
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YMeHue BLIGI/IpaTB HO,Z[XOI[SIH_II/Iﬁ MCTO/ AJid pCIICHUSA 3ala4U; IOHUMAaHUC
SHAYUMOCTH MATEMATUKHW B HU3YYCHUU IIPHUPOAHBIX U O6III€CTBCHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClloO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHUC IMIPHUBOJUTH NPUMEPBI MATCMATUYCCKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS

1.1 Hatypanbhsle u nensie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIGCATHYHBIE JPOOH, MPOICHTHI,
. OeCKOHEUHbIE IEPUOIUIECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypasibHOU creneHu. [leiicTBus ¢ apudmernyeckuMu
' KOPHSIMHU HaTypaJbHOU CTETICHH

14 Crernens ¢ nensiM nokaszarenem. CTeneHb ¢ pallMOHAIBHBIM Moka3aTeneM. CBOMCTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYpaIbHbIE JOTapUPMBI

HevictBurenbHble  4Yucia. ApudmeTudyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnuxEHHbIe BRIYMCICHUS, IPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BBIYMCIEHUN

1.8 [TpeoOpa3oBaHue BHIpAKECHHUNA

1.9 KomrmuiekcHble uncna
2 YpaBHEHUs U HEPABEHCTBA

2.1 Lemnblie u 1poOHO-paIOHAIEHBIC YPaBHEHHUS

2.2 WpparmoHanbHbIe ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHUS

2.4 [Toxa3zaTenpHbIe U JOrapUPMHUUECKUE YPaBHEHUS

2.5 Llenbie n 1pOOHO-paAIIOHAIEHBIC HEPABEHCTBA

2.6 WppanmonanbHble HEPAaBEHCTBA

2.7 [TokazarenbHbIE U TOTapUPMUUECKIE HEPABEHCTBA

2.8 TpuronomeTrpuieckue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHUI M HEPABCHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaenuTens MaTPUILIbI
3 OyHKIWH U TpaduKu




Oynknusa, cnocodwsl 3amanus (yaknuu. ['padux dyakuuu. Bzammuo oOpaTHBIE

3 ¢ynkunu. Yétusie 1 HeuéTHbIe pyHKuuu. [leprnoanueckue GyHKIHHA
OOnactp ompeneneHuss M MHOXECTBO 3HadeHuWM ¢yHkuumu. Hymum ¢yHkuumn.
3.2 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HambGonbliee ¥ HauMeHbIlee 3HAUYEHUE
(GYHKLNU Ha IPOMEXKYTKE
33 CrenenHasi (yHKIMS C HaTypaJbHBIM M LENbIM Moka3aTeneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U rpaduku
3.5 [ToxazarenbHast u norapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumnroTel rpadukoB ¢yakmmid. CBoiicTBa  (QYHKUIHUH,
' HENpEePbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckast mporpeccu. @opMyina CI0XKHBIX TPOIIEHTOB
4 Hauana maTemaTuueckoro aHanusa
4.1 [TpousBonHas Gynkiun. [Tpon3BoIHbIE SIEMEHTAPHBIX (GYHKLIUH
[IpuMmeHeHre MNPOU3BOJHON K HCCIEJOBaHUIO (YHKUMH Ha MOHOTOHHOCTb U
4.2 sKCTpeMyMbl. Haxoxenue HanOoOJbIIEro U HAUMEHbBILEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. MaTerpan
5 MHokecTBa 1 JIOTHKa
51 MHOecTBO, onepalu HaJ MHOXecTBaMu. [{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kombunaropuka
7 [eomerpust
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [TpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaLlEHUS
7.5 KoopauHatbl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






