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IMNOACHUTEJIBHASA 3AIINCKA

VYyeOnslii Kypc «BeposSTHOCTb W CTAaTHCTHKA» YIIyOJIEHHOIO YpPOBHS
ABJISIETCS. MPOJODKEHHEM UM pPa3BUTHEM OJHOMMEHHOrO y4eOHOTro Kypca
yriyOJEHHOTO YPOBHS Ha YPOBHE CpEAHEro 001ero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HayeH sl OpMUPOBAHUS Y 00yHarOUIUXCSl CTATUCTUYECKON KYJIbTYPhI U
NOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEM KaK MAaTEMaTUYECKOIO MHCTPYMEHTA IS
U3YUYEHHUS CIIy4alHBIX COOBITHM, BEIMYMH W TpoiieccoB. Ilpu um3yuenuun kypca
oOoramjaroTcsi MPEJACTABICHUS O0ydYaroluXcsi O METOJaX HCCIeIOBaHUs
U3MEHUMBOIO MHUpPa, pPa3BUBACTCA MOHMMAHHE 3HAYMMOCTH M OOIIHOCTHU
MaTEMaTUYECKUX METOJOB MO3HAHUS KAaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Conepxanne y4eOHOTO Kypca HAmpaBlIEHO Ha 3aKPEIUICHHE 3HAHUH,
MOJIYYEHHBIX MPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHusl, U
Ha Pa3BUTHE NPEACTABICHUA O CIyYalHBIX BEIUYMHAX M B3aMMOCBSI3IX MEXKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynprare y 00y4arommxcs 10JKHO CPOPMHUPOBATHCS NMPEACTABICHUE O
Hanbosee ynoTpeOUTeNbHBIX U OOUIMX MAaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMbIX
JUIS  ONHUCAHUs  AHTPONOMETPUYECKUX M JeMorpauyecKkux  BEJIWYHH,
HOTPEIIHOCTE B pAa3IMYHbIE pPOAA H3MEPEHUSX, IUTEIbHOCTH O€30TKa3HON
paboThl TEXHUUYECKUX YCTPONUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiecTBe. YueOHBIM Kypc sBisieTcss 0a30d /Jii OCBOCHHSI BEpPOSITHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIEIUAINCTAaM HE TOJIBKO MHKEHEPHBIX
CIIELMAIIBHOCTEN, HO TAaKXE COIMAJIbHBIX U [CHUXOJOTHYECKUX, THOCKOJIbKY
COBpPEMEHHbBIEC O0IIECTBEHHbIE HAYKHU B 3HAUUTEIILHOW MEpe MCHOJB3YIOT ammapar
aHanu3a OoJbIIMX AaHHBIX. LleHTpanbHYIO YacTh y4eOHOro Kypca 3aHUMAaeT
oOcyXeHHe 3aKoHa OOJBIIUX YHucesl — (yHAAMEHTAIbHOTO 3aKOHA MPHUPOIBI,
UMEIOIIIET0 MAaTEMATHIECKYI0 (hOpMAaTTU3AIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHBIMU 1LIEJIAMH B CTPYKType YyueOHOro Kypca
«BepodaTHOCTh M CTATUCTHMKA» Ha YIIyOJEHHOM YPOBHE BBIJCICHBI OCHOBHBIE
conepxarenbHble TUHUU: «CrydaliHbie cOObITUSL U BeposiTHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIHNX YHCEID».

[ToMuMO OCHOBHBIX JIMHUU B y4E€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOJUMBIE [JIsi TMOJHOIIEHHOTO OCBOEHUS
MaTepuaia JaHHOIO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX Y4YeOHBIX
KYPCOB.

Copnepxxkanne nuHUM «CiydailHble COOBITHSI M BEPOSITHOCTHY  CIYXKHUT
OCHOBOM i1 POPMUPOBAHUS MPEACTABICHUM O PpaclpeAesieHUH BEPOSITHOCTEH
MEX1y 3HAYCHUSMMU CIIyYalHbIX BEJIUYHUH. BajkHYy10 4acTh B TOU COEPKATEIBLHOU
JIMHUY 3aHUMAET U3yYEHUE T€OMETPUUYECKOTO U OMHOMHAIIBHOTO pacipeiesieHu U



3HAKOMCTBO C KX HEMPEPBIBHBIMU aHAJIOTaMU — MOKa3aTEJIbHbIM U HOPMAJIbHBIM
pacrpenesIeHUsAMH.

TeMbl, CBsS3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMU BEJIIMYMHAMU U
pacripeneNeHus MU, aKLIEHTUPYIOT BHUMaHHE OOydYalolUXCsl Ha OMNHMCAHUU U
U3YYCHUH CIyYalHBIX SIBJICHUN C MOMOIIBIO HEMPEPBIBHBIX (PyHKIMI. OCHOBHOE
BHHUMaHHUE YACNSIETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBAETCS O3HAKOMHUTENIbHOE W3Y4YEHHE CBSI3U
MEXAY CIy4yalHbIMM BEJIMYMHAMU U OINHCAHUE OTOH CBSI3M C MOMOIIBIO
kodh(UIIMEHTa KOPPEJSIIIUM M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
CoJIepaHus Pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHus, U3YUCHHYIO Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHUsi, © BO MHOIOM ONUPAIOTCA HA CBEACHUS W3
KypCOB alreOpbl U T€OMETPUH.

Emé omun oaneMeHT  coiep)kaHus, KOTOpbIA  Mpeajaraercss  Ha
O03HAKOMHUTEIBHOM YpPOBHE — TIOCIEAOBATEIbHOCTh CIyYaHBIX HE3aBUCUMBIX
COOBITH, HACTYTAOIIUX B €IMHUILY BpeMeHU. O3HaKOMJIEHUE C paclpeieiCHuEM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMA XapakTep M
ABJISIETCS. AKTYAJIBHBIM JUIsl OyIylmuX aOUTYpUEHTOB, MOCTYNAIOIUX HA Yy4yeOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
YIPABICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BepoATHOCT W CTaTUCTUKa» Ha
yIIIyOJ€HHOM ypoBHE oTBoautcs 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJAEPXAHME OBYUYEHUA
10 KUIACC

I'pad, csa3ublii rpad, myTu B rpade: mukisl U nend. CteneHsb (BaJIEeHTHOCTH)
BepiuHbL. ['padbl Ha iockocTU. JlepeBbsi.

CrnydaiiHble SKCIEpUMEHTBI (OIBITHI) U Cy4YaiiHble COOBITUS. DIIEMEHTapHBIC
coObITust (Mcxonbl). BepostHOCTh ciydaitHOro coObITHs. biu3ocTe 4acTtoThl H
BeposiTHOCTH ~ coObITui.  Ciy4aiiHple  ONBITBI € PaBHOBO3MOXKHBIMU
AJIEeMEHTapPHBIMUA COOBITUAMH.

Onepatuu HaJ, COOBITUSIMU: TIepeceueHre, 00bEeIMHEHUE, TPOTUBOIIOIOXKHBIE
cobwITus. JInarpammsl Ditnepa. opmyiia ClI0KeHUs BEPOITHOCTEH.

VYciloBHasg BEPOSITHOCTb. Y MHOXXEHHE BEpPOSATHOCTEH. JlepeBO Ciiyd4amHOIo
skcniepuMenTa. Popmyiia nonHou BeposaTHOCcTH. Dopmyiia baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbIi ONBIT (MCHIBITAHKE), yCIeX U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi He3aBUCHUMBIX UCIIBITAHUN 10 MEpBOro ycmexa. IlepectanoBku
u (Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi HezaBUCUMBIX HcnblTaHuid bepuymnu. CiyvaiiHblii  BbIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaninas  BennunHa. Pacnpenenenue  BeposTHocTted.  [[marpamma
pacopenenenus. Onepanuy HaJ CIIy4YallHBIMU BEJIMUMHAMU. bruHapHas ciydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJIBHOE.

CoBMecTHOE pacrpeqesieHue JBYX Cily4dallHblx BennuuH. HeszaBucumelie
CIy4yalHble BEJIWYMHBL.MAaTeMaTu4ecKoe OXKHAAHWE CIyYahHOW BEIWYHHBI
(pactipenenenus). llpumepbl  NpUMEHEHHs  MATEMAaTHYECKOTO  OXKHUIAHMS
(cTtpaxoBaHue, JoTepesd). MaremMaTH4ecKoe OXXHIAaHHE OWHApHOW CilydalHOMR
BEJIMYMHBI. MareMarndeckoe OXHIAaHWE CYMMbl CIy4YalHBIX  BEJIWYUH.
MaremaTnueckoe 0’KMJIAHUE r€OMETPUYECKOTO 17§ OMHOMHUAIBHOTO
pacupeaeacHui.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIIMYMHBI
(pacupenenenus). Jlucriepcus OMHAPHON CllydailHON BelMYMHBI. MaTeMaTnieckoe
OKMJAHUE TIPOU3BEICHUS M JUCIEPCUs CYMMbI HE3aBUCHUMBIX CIIyYalHBIX
BelMMuMH.  Jlucepcuss W CTaHJApTHOE  OTKJIOHEHHME  OMHOMHAJIBHOIO
pacnpenenenusd. Jucnepcus M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOTO
pacIpeneneHus.

11 KIIACC



HepasenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepnymnu. 3akoH
Oonmpiux  uywcen.  BwiOopouHblli  MeTOn — ucchenoBaHuil.  Beibopounbie
xapakTepucTuku. OlleHUBAaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka nMpocTenmmx TUIoTe3 ¢ MOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepriBHble ciyyalinble BenuuyuHbL. [lpumeppl. DyHKIMSA ILIOTHOCTH
BEPOATHOCTU paclpelesicHusl. PaBHOMEpHOE paclpelielieHUe U €ro CBOWCTBA.
3agauu, OpUBOASIIME K NIOKA3aTEILHOMY PacpeaesiCHUI0. 3aauu, IPUBOIAIINE K
HOPMaJIbBHOMY pacupeeIeHuUIo. OyHKIUA IJIOTHOCTH BEPOSATHOCTHU
MOKA3aTeJIbHOTO pacipeiesieHus, PYHKIUS MIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUS INIOTHOCTH U CBOWCTBA HOPMAJIbHOI'O PACIIPEACIICHUS.

[locnenoBarenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH. 3anauu,
NpUBOSIIME K pacnpenesennto [lyaccona.

KoBapuanusa nByx ciydaiiHeix BenuuuH. KoadduuueHt auHeiHOM
koppensiiud.  CoBMECTHbIE  HAOMIOACHUS  JBYX BEJIMYMH. BbpIOOpOUHBIi
kod(QpuireHT xoppenanuu. Paznuune Mexay JTUHEHMHOW CBSI3bI0O U NMPUYUHHO-
CJIEICTBEHHOU CBA3bI0. JIMHENHas1 perpeccus, METOl HAaMMEHBIINX KBAIPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kIaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKTAHCKOM MO3UIIMU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOI'O0  YJ€Ha  POCCHUHMCKOTO  OOIlecTBa,  MPEJICTABICHHUE O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoIeayp TPaKIaHCKOro oOImecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICICTBOBATh C COIMAJbHBIMU HHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakJTaHCKOW HACHTUYHOCTH, YBXKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMAaTUKH, IEHHOCTHOE OTHOLICHHUE K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoiaa, cHhOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH M JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUI, pacCykAeHU, BOCHPUUMUYHUBOCTh
K MAaTEMaTUYECKUM aCIEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTHYeCKWe 3HAHUSA B
WHTEpecax 3JI0pPOBOTO U 0€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIBIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) Tpya10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyHIy, OCO3HAaHHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pasnuyHbiM  chepam  TpOoPECCHOHATBLHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymiet mpodeccuu © pean30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O W



caM0OOpa30BaHUIO Ha TMPOTSHDKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYAaCTHUIO B PEIICHUHU IPAKTHUYECKUX 33]1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0TH4eCKOTr0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpbl, TOHUMAaHUE BIIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJIHOW M COLUAIBLHON
Cpelbl, OCO3HAHUE I100ATBHOr0 XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEHTAITUS
HAa TPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHMM JUIs pelieHus 3agad B 00JacTu
OKpY>KaloIllel Cpe/bl, TUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIE/ICTBUMN ISl OKPYKAIOIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKU ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOM HayKH Kak cdepbl YeJIOBEUECKOW MeSTeIbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS LUBUJIU3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypol KakK CpEJACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JesTeIbHOCTD
WHJIMBUIYAJILHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble jjornyeckue aeficTBUA:

BBUBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSITUH, OTHOLIEHUWA MEXIYy MOHATUAMH, (HOPMYIUPOBATH
onpeaereHusl MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN NpPU3HAK KiacCU(UKAIUH,
OCHOBAHMS 11 0000IIEHUS U CPAaBHEHUSI, KPUTEPHUH IMPOBOIUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (GOpPMYyIUpOBaTH U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAMUTENILHBIE U OTPULATENbHbIC, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIIITH MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U NMPOTHUBOPEUNS
B (hakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;

JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M
MHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMbl€ ¥ OT IPOTUBHOTO), BEICTPAUBATh apPryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pelIeHMs, BbIOMpaTh  HaumboJee MOAXONAIMH ¢  y4eToM
CaMOCTOSTENIHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKie AeHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (hOPMHPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEIOBAHME
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sSBJICHHUs, poIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
NPOBENEHHOTO  HAOJIIOIEHMs, UCCIEIOBaHUSA, OLEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpOllecCa, a TakKKe BbIABUTAThH
MPE/OIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh J€(UUUTHI MHPOpPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC U TSI PEIICHUS 3a1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO Pa3IMYHBIX BHUAOB M
dbopm npencraBiIeHus;

CTPYKTYypUpOBaTh HH(OPMAINIO, MPEACTABIATh €€ B pasIUYHBIX (Qopmax,
WUTIOCTPUPOBATH Tpaduyuecky;

OLICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

OOmenmne:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IEISIMU  OOIICHUS, SICHO, TOYHO, IPAaMOTHO BBIP@KAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHUS IO XOJy PELICHHUS 3a/auu,
KOMMEHTHPOBATh TOJTyYCHHBIH PE3YIIbTaT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHHUSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy)XKMBaTh pa3jIM4Me M CXOJCTBO IMO3WIHN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

NPEICTABISITh PE3YJIBTAThl PEIICHUS 33J1auH, YKCIIEPUMEHTA, UCCISIOBaHUS,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
IIPEe3eHTAlMA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHUBepcaJbHbIE YUeOHbIE NeiCTBUSA
Camoopranuszanus:



COCTaBJIAATh IJIAH, aJITOPUTM PELIEHUS 3a/1ayM, BEIOUPATh CIIOCOO pEelIeHUs ¢
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH ¢ yU€TOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, 3JMOLMOHAIbHBIM HHTEJVIEKT:

BIaJ€Th  HABbIKAMU  [IO3HABaTEJbHOM  pedrekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUN U MBICIUTENbHBIX MIPOLIECCOB, UX PE3YJbTATOB, BIAJETh
crocobamMM CaMOIIPOBEPKH, CAMOKOHTpPOJSI IpolLecca M pe3yjbTara pelieHUs
MaTeMaTHUYeCcKOH 3a1auu;

OpeIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 33JauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HallICHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LEIU U YCIOBUSAM, OOBSICHITH IPUUMHBI
JOCTHKEHUSI WM HEAOCTHIKEHUSI pe3ysIbTaToOB NEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUAYaJbHON
paboTbl TOpH pelIeHUuH Y4YeOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOU
NEeSATEIbHOCTH, IJAHUPOBATh OPraHM3ALMI0 COBMECTHOM pPabOThI, pacrpeaeisiTh
BUJIbI paboOT, JOrOBapUBaThCS, OOCYXJaTh MPOILECC U Pe3yJbTar padoThI,
000011aTh MHCHHST HECKOJIBKHUX JTIOACH;

y4acTBOBaTh B I'PyHNOBBIX (opMax paboTel (0OCyx aeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUA C JPYrMMHU YJE€HAMU KOMAaHIbl, OLIEHUBATh
KayecTBO CBOEro BKJIa/Ja B OOLIMK MPOAYKT MO KPUTEPHUSAM, CHPOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJIEUCTBHUS.

INPEJMETHBIE PE3YJIBTATDHI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

CBOOOJTHO OTIEpUPOBATH MOHATHAMH: Tpad, mmockmii Tpad, CBI3HBIN Tpad,
nyTh B Tpade, Ienb, IUKI, JEPEBO, CTCNCHb BEPIIUHBI, JEPEBO CIYYaTHOTO
AKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATH MOHATUSMH: CIyYaWHBIA SKCIEPUMEHT (OIBIT),
Ciy4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIIy4aiiHOe COOBITHE (DIIEMEHTApHBIN HUCXO/)
CIIy4YalHOTO  ONbITA4, HAXOJWUTh BEPOSATHOCTH COOBITHMII B  ONbBITaX C
PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMHU;HAXOJUTh U (HOPMYJIHPOBATH
COOBITHSI:  TIepecedyeHue, OOBEIWHECHHE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOMOJIOKHOE TAHHOMY, UCIOJb30BaTh JUAarpaMMbl Diljiepa, KOOpJIHUHATHYIO
IPSIMYIO ISl PEIICHHS 3a]1ad, TOJIb30BaThCsl (DOPMYJIION CIIOXKEHUST BEPOSATHOCTEH
JUTSI BEPOATHOCTEH IBYX U TPEX CIIyYalWHBIX COOBITHH;



ONEPUPOBATh  IOHATHUSAMH:  YCIOBHAsg  BEPOSATHOCTb,  YMHOJXKCHHE
BEPOSTHOCTEH, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOTO 3KCHEPHUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C NOMOIIbIO TpaBWUIa YMHOXEHHMs, JepeBa
CIIy4ailHOTO OIbITA, HCHOJb30BaTh (HOPMyINy MOJHOM BEPOSATHOCTH, (HOpPMYIy
baiieca pu penieHun 3ajad, OonpeessiTh HE3aBUCUMOCTh COOBITUM 1O opMyJie U
10 OpraHU3alUU CIy4ailHOTO SKCIIEPUMEHTA;

NPUMEHSATh H3y4YEeHHbIE KOMOMHATOpPHBIE (QOPMYINIBI [JIsl TMEPEUUCIICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4aifHOIO OMbITA, PEIICHUs
3a/1ay MO TEOPUU BEPOSTHOCTEH;CBOOOJHO ONMEPUPOBATH MOHITHAMHU: OMHAPHBIN
CIIy4allHBIM ONBIT (UCHBITAHKE), YCIIEX M HEyJada, HE3aBUCUMBIC HCIIBITAHUS,
Cepusl UCIBITaHUH, HAXOJUTh BEPOSITHOCTH COOBITHI: B CEpPUHM HMCHBITAHUM 10
IIEPBOIO yCIIEXa, B CEpUM MCHbITAHUW bepHyun, B OINbITE, CBS3aHHOM CO
CIIy4allHbIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJIHO OMEpUpOBaTh MOHATUSAMU: ClydyaliHas BEJIMYMHA, PACTpEIeIeHHUEe
BEPOSITHOCTEH, JAuarpaMma pachpeiesieHus, OuHapHas cllydailHas BeJIMYuHa,
reOMeTpUYECKOe, OMHOMHUAILHOE PACTIPEICIICHUE;

ONEPUPOBATH TMOHATUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHbIX
BEJIMYMH, UCIOJb30BaTh TAOJIMILy COBMECTHOIO PACIPEACICHUS ABYX CIy4YalHbBIX
BEJIMYMH JUISI BBIICIICHUS PACHPEACIICHUS KaXJOM BEIUYMHBI, ONPEACICHUS
HE3aBUCUMOCTH  CIIYYallHBIX  BEJIMYMH;CBOOOJAHO  ONEPUPOBATH  IOHSATHUEM
MaTEMaTUYECKOI0 OKUIAHUs CIy4aiiHOW BEJIMUMHBI (pacnpeeneHus ), IPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOTO OXKHWAAHUSA TIpU PEIIEHWH 3a1ad, BBIYUCIATH
MaTEMaTUYECKOE OKHJaHNe OMHOMHAIBHOTO U TEOMETPUUECKOTO pacpeIeeHU;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: JHUCIIEPCUS, CTAHJAPTHOE OTKIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHSTH CBOMCTBA JIHMCIEPCUU CIYYaWHOW BEJIIMYHUHBI
(pactipenenieHus) MpU PELICHUU 3a]lay, BBIYUCIATH JAMCHEPCHIO M CTAHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHAIBHOI'O PacipeiesICHUN.

K koniy 11 kiacca o0yyaronuiicss HAy4YUTCs:

BBIYHCIIATh BHIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE U OLIEHUBATH
XapaKTepUCTUKU TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBATh BEPOSTHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKNE TUIIOTE3BI, MTOJIb3YSACh U3YUYEHHBIMU PACIIPEACICHUSIMY;

OPUBOJUTH  HPUMEPBl  3a4ay, [PUBOASAIMIMX K  IIOKa3aTeJIbHOMY
paclpeleneHnio, 3a1ad, IMPUBOJAIIMX K HOPMAJIbHOMY  paCIpPEIEICHUIO.
OnepupoBaTh MOHATHAMH: (PYHKLHS IUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOTO
pacnpenenenus, GyHKUIUS MIIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO pacIpeieeHHs,
(YHKIMS ITIOTHOCTH ¥ CBOMCTBA HOPMAJILHOTO PaCIpeIeICHHUS;

ompenensaTh  KodhUIMEHT  JIUHEWHOW  KOppesIuu,  BbIOOPOUHBIN
KO3 OUIIMEHT KOPPEIISIIHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonuyectBo yacos DJIeKTPOHHBbIE
HanveHoBaHMe pa3aesioB U TeM (uu¢possbie)
Ne i/ Kourpoasusie | IlpakTuyeckue
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypeni
1 DneMeHTHl Teopuu rpados 3
) CryvaiiHble OTIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTU COOBITHIH
Onepanny HaJ MHOXKECTBaMHU U
3 coOpITuAMU. C0)KEeHNE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUI.
5 Ucnbrranus bepuymm. Ciry4aiftHbiii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U paclpeaeaeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0




11 KIIACC

KoanuectBo 4acon JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ KonrpoJsbnsie | IlpakTuyeckue
NnporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OONBIINX YHCET
2 DIIEeMEHThI MaTEMaTU4YE€CKON CTATUCTUKHU 6
HenpepsiBHbIE ci1yyaliHble BEIMYUHbI
3 (pacripenenenusi), Moka3aTeIbHOE U 4
HOPMAaJIbHOE paCIIpeleIeHUS
4 Pacnipenenenne Ilyaccona
CBs13b MEXy CIy4allHBIMU BETMUYUHAMU 6
6 O0001IeHE U CHCTEMATH3aIiA 3HAHWUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koau4decTBO yacoB
Ne Hara DJeKTPOHHBbIE NN (PpoBbHIE
Tema ypoka KonTtpoubnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI

I'pad, cBsa3HbIH Tpad,
MIPEJCTaBICHNE 331a49H C
MIOMOIIIBIO Tpada

https://m.edsoo.ru/DNVFQSSRQ

Crenenb (BaJIGHTHOCTB)
BepmuHEL. [IyTh B rpade. Llenun
Y TTUKJTBI

https://m.edsoo.ru/UXI4HCLA1

I'padsr Ha mockoctu. JepeBo
CIIy4alHOT' O SKCIIEpUMEHTA

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

CnyuaiiHble SKCIIEPUMEHTBI
(OmBITHI) U CiTydaiiHbIe
COOBITHS. DIIeMEHTapHBIC
COOBITHS (MCXO/IBI)

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTS citydaitHOTO
coObITHs. BepositHOCTH
COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITUSIMHU

https://m.eds00.ru/8S3C8YCML

BeposiTHOCTSB citydaitHOTO
coObITHsA. BepositHoCcTH
COOBITUH B OIBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

https://m.edsoo.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

[lepeceuenne, oObeAMHEHNE
MHOKECTB U COOBITHH,
IMIPOTUBOIIOJIOKHEBIC CO6I)ITI/I$I.
dopmyna cnoxKeHus
BEPOATHOCTEMN

https://m.eds00.ru/183Y3INKOQ

VYcnoBHas BEpOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
®opMyia yCIOBHOU
BEPOSTHOCTH

https://m.edsoo.ru/W5ZFDS3AA

VYcnoBHas BEpOSITHOCTD.
YMHOKEHUE BEPOATHOCTEM.
®opmyJia yCIOBHOU
BEPOSTHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

dopmyJia MOJTHON BEPOATHOCTH

https://m.edsoo.ru/UNX09C5LX

11

®opmyna baneca.
He3zaBucumeble coObITHS

https://m.eds00.ru/NYF9VJ6R6

12

KombunaTopHOE mpaBmiio
yMHOkeHus. [lepecTtanoBKY n
baxTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucno coueTaHui.
Tpeyronbuuk Ilackans

https://m.edsoo.ru/Y15CS8R20

14

®opmyna bunoma HeroToHa

https://m.edsoo.ru/ABSANVGJH

15

KonrtponbHas padora Nel:
"I'pads1, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpUKA"

https://m.edsoo.ru/Q3DKAYADF

16

buHapHbIii cy4ailHbII OIBIT
(ucnbITaHue), ycrex U Heynaqa.
He3aBucumeble ucnibITaHus.

https://m.eds00.ru/IY4T46JQ6



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

Cepust HE3aBUCUMBIX
WCTIBITAHUH JI0 TIEPBOTO ycCIieXa

17

Cepust HE3aBUCUMBIX
WCTIBITAHUH JI0 IEPBOTO yCIIeXa

https://m.edsoo.ru/Q1KT2Y9IU

18

Cepust HE3aBUCUMBIX
ucnsiTanui bepnyium

https://m.edsoo.ru/HIWIZ7FD8

19

CanyuaiiHblii BEIOOD U3
KOHEYHOH COBOKYITHOCTHU

https://m.edsoo.ru/VCL7PSU0X

20

[TpakTrueckas pabota ¢
HCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

https://m.edsoo.ru/NE69MIZJO

21

CrnydaifHasi BeJTMYMHA.
Pacnipenenenue BeposTHOCTEN.
Jluarpamma pacrpeesieHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepaunn Haz cy4aiHBIMU
BennuuHaMu. [Ipumepst
pacnpenenenuii. bunapHas
CllyyaiiHas BeIU4uHa

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerpuueckoe
pacnpenenenue. buHomuansHOE
pacupeneneHue

https://m.edsoo.ru/JTT2F54GL

24

MatemMmaTtruueckoe OKHUIaHnue
CIIy4aiiHOM BEJINYMHBI.
CoBMmecTHOE pacnpeneneHue
JIBYX CITyYalHBIX BEJIMYUH

https://m.edsoo.ru/77Z276Y7KB

25

HeszaBucumpble ciaydaitHbie
BenmurHbI. CBOMCTBA
MaTeMaTUYECKOr0 OXKUIAHUS.

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

MatemaTtuyeckoe 0XKH1aHue
OMHApHOU CITydaliHON
BCIIMYMNHBI

26

MaremaTtudeckoe OKHIaHHue
reOMETPUYECKOTO U
OMHOMUAJIBHOI'O
pacrpeneneHuin

https://m.eds0o.ru/C6HWOBTQQ

27

Jucnepcus u craHiapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJINYMHBI.
CaolicTBa AUCHIEPCUU

https://m.edsoo.ru/HYZZFP2Y7

29

MaremaTtnueckoe OXHUOaHHUuC
MPOU3BCACHUSA U JUCIICPCUA
CYMMBbI HE3aBUCUMBIX
CJIy‘IafIHBIX BCJIIMYHH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi GMHOMUAIBHOTO
pacnpenenenus. [Ipakrnueckas
paboTa ¢ UCIOIL30BaHUEM
AIIEKTPOHHBIX TAOIHUIL

https://m.edsoo.ru/BOWSYV6LT

31

Jlucriepcusi ¥ CTaHIAPTHOE
OTKJIOHEHHE T€OMETPHUECKOTO
pacrpeiesieHusl. .
[pakTudeckas pabora ¢
HCIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHIL

https://m.edsoo.ru/NSGZU11.92

32

O0001IeHE 1 CHCTEMAaTHU3AIIAA
3HAaHUU

https://m.edsoo.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

KonrtpomnbHast pabora Ne2:
"UcneiTanusa bepuymm.

33 . 1 https://m.edsoo.ru/EZTQ5A060
CiyJaiiHble BETUYHHBI U
pacnpenenexus”
O000111eHIE U CUCTEMATH3a

34 HHICHHC 1 CHCTEMATHSAMA 1 https://m.edsoo.ru/ZEKKZP13]

3HAaHUU

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34



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

11 KIIACC

Ne
/o

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

HepasenctBo YeOnimena.
Teopema YeOrimeBa. Teopema
Bbepnynnu. 3akoH 60bIIMX YKCEN

https://m.edsoo.ru/E25IPS7YZ

Hepasenctso YeOpbiena.
Teopema YeoOrimera. Teopema
Bepnymmu. 3akoH O0IBIIMX YUCEN

https://m.edsoo0.ru/84DPQYS5US

HepasencrBo YeObliena.
Teopema YeOrimeBa. Teopema
bepnymiu. 3akoH GOIBIIMX YHCET

https://m.edsoo.ru/795RTY VP7

Br16opouHbIii METOT
HCCIe0OBaHuN

https:/m.edsoo.ru/T3IHDIU6RS

[TpakTuyeckas padbora ¢
WCIIOJIb30BAHUEM JJICKTPOHHBIX
Ta0IUI]

https://m.edsoo.ru/79I8IHPHP

I'enepanbHas COBOKYITHOCTb U
city4aiiHas BRIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMU
xapakrepucTukamu. OLeHka
CPEIHETO U TUCIIEPCUN
TE€HEPAIIBHON COBOKYITHOCTH C
MOMOIIBIO0 BEIOOPOYHBIX
XapaKTEPUCTHK

https://m.edsoo0.ru/1234058 PN

FeHepanLHa;I COBOKYITHOCTb U

https://m.edsoo.ru/UFS5LUWZX



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
https://m.edsoo.ru/UFS5LUWZX

ciy4aiiHas BEIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMHU
xapaktepuctukaMu. OLeHKa
CPEIHET0 U IUCIEPCUN
reHepaJbHONU COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BEpOSTHOCTEN
cOOBITHH TIO BRIOOPKE

https://m.edsoo.ru/ZP168PTHI

Cratuctuyeckas runoresa.
[IpoBepka mpocTeNmMX runoTe3 ¢
IIOMOILBIO CBOMCTB U3YYEHHBIX
pacrpeneneHui

https://m.edsoo.ru/AN2N5VIR1

10

Craructuyeckas runoresa.
[IpoBepka mpocTeNIMX TUIOTES €
IIOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacpeneneHun

https://m.edso0.ru/6VQ7WZS6U

11

[Ipaktuyeckas pabdora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TabInI

https://m.edsoo.ru/ASKODEFOW

12

[Tpumepsl HEPepPBIBHBIX
CIIy4YalHBIX BENUYUH. DyHKIUSA
MJIOTHOCTH BEPOATHOCTH

https:/m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpenencHue.
[TpumMeps! 3a1a4, TPUBOIANINX K
IMOKAa3aTCIbHOMY U K
HOPMAJIBHOMY PacCIIpeaeICHUAM

https://m.edsoo0.ru/TBYPVVI96N

14

DyHKIMSA INIOTHOCTH
BEPOATHOCTH MOKA3aTEIBHOTO

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



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
https://m.edsoo.ru/0TSV4N5GH

pacnpenenenus

15

@yHKIMSA INIOTHOCTH
BEPOATHOCTH HOPMAJIHLHOTO
pacnpeneneHus

https://m.edsoo.ru/3BEDF3PKL

16

TlociaemoBaTenbHOCTE
OJIMHOYHBIX HE3aBHUCUMBIX
coobITHil. [Tpumep 3agaun,
MIPUBOJISIIECH K PaCIPEIEICHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpaxTrueckas padota c
UCIIOJIb30BAHUEM IJIEKTPOHHBIX
TaOJINII

https://m.edsoo.ru/6 XKX4ZT1F

18

KoBapunanus 1Byx citydaitHbIX
BennurH. KoapouimeHt
KOppemsiuu

https:/m.edsoo.ru/CLXUTCA37

19

CoBMecTHBIC HAOTIOIEHUS IBYX
BEJIMYUH

https://m.edsoo.ru/HROCOPOZ9

20

Br16opounsiii k03 dunneHt
KOPPEJISILIH

https://m.edsoo.ru/SL2HPVEAB

21

Paznuuune Mexy TMHEHHOM
CBSI3bIO0 U IPUYUHHO-
CIIEJICTBEHHOH CBA3BLIO

https://m.edsoo.ru/DQ77BBBIP

22

JIunelinas perpeccus

https://m.edsoo.ru/F2NT3RIIG

23

[IpakTrueckas padota c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJINII

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBieHne NaHHBIX C
TTOMOIIIBIO TAOJHI] M TUarpamm,

https:/m.edsoo.ru/JHOWUM6V3



https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3

OIMcaTciibHasA CTaTUCTHKaA

25

OnEBITE ¢ PAaBHOBO3MOKHBIMU
QJICMCHTAPHbBIMU COOBITUSIMHU

https://m.edsoo.ru/XLU9T8DVR

26

Brruucnenue BeposTHOCTEH
COOBITHH C MPUMEHEHUEM

bopmy

https://m.edsoo.ru/66 1 M9IPXR

27

Brruncrnienue BeposaTHOCTEN
COOBITUH C MPUMEHEHUEM
rpaguIecKux METOIOB:

KOOpJMHATHAs NpsiMast, 1EPEBO,

nuarpamma Diinepa

https://m.edsoo.ru/2WSLLMRF6

28

Cryyvaiinble BETUYUHBI U
pacrpeneneHus

https://m.edsoo.ru/CVIY1CQSA

29

Marematuueckoe OxKHIaHne
CIIy4ailHON BEJIMYHUHBI

https:/m.edsoo.ru/FQJOJIKXY

30

Maremarnyeckoe oXugaHue
CIIy4aiiHON BEJIMYHUHBI

https://m.edso00.ru/2Y XDFL4PS

31

KonTtponpsHnas pabora:
"BeposITHOCTh M CTaTUCTHKA"

https://m.edsoo.ru/WS1ILA3US

32

Brruncienue BeposaTHOCTEN
COOBITUH C MPUMEHEHUEM

dbopmyn u rpadUueCKUX METOOB

https://m.edso0.ru/MFOY8KOZ7

33

Brruncrnenue BeposaTHOCTEM
COOBITHI C TPUMEHEHUEM

dbopmMy1 u rpadUIECKUX METOJIOB

https://m.edsoo.ru/YISRDS8ASM

34

Crny4aiiHble BETUYUHBI U
pacrnpeieneHusl.
Maremarndeckoe oXuganue

https://m.edsoo.ru/SNAA4YLRK



https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

CIIy4allHO! BEIUYUHBI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJJACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHON NPOrPaMMbl CpeiHero o01ero 00pasoBaHus
pe3yJjbrara
6 Teopust BeposTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJHUIIBI U TUAT PAMMBI
6.2 OmnepupoBaTb  MOHATUAMHU:  CpefHee  apudMeTHyeckoe,  MeJIuaHa,
HauOoJIbllIee, HAMMEHbIIEE 3HAYEHNE, pa3MaX MacCHBa YMCIOBBIX JaHHBIX
OmnepupoBaTh NOHATHSAMHU: CIyYalHbIM 3KCIIEPUMEHT (OMBIT) U CIy4aiHoe
coObITHE, D3JEMEHTApHOE COOBbITHE (PJIEMEHTApHBIH HCXOMA) CIy4allHOTO
6.3 OIbITa; HAXOAWUTb BEPOSTHOCTU B OMNbITAX C PAaBHOBO3MOKHBIMU
CITy4ailHBIMHM COOBITHSMH, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHI B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTAX
Haxomuts u QopmynupoBaTh COOBITHS: IepeceueHne U OO0beIuHEHUE
6.4 JaHHBIX COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO;
’ M0JIb30BaThCs AUarpaMMaMu Diiiepa 1 GopMyJIoil clokeHHs BEpOATHOCTEH
IIpH pEeLIeHNUH 3a/1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C MOMOUIbIO IpPaBWJIa YMHOXKEHUS, C IOMOILBIO
JiepeBa CIIy4ailiHOT O OIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPH PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMH: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHUS
6.7 UCMBITAHUH, YCIIEX U HeyAaya; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUH
’ HE3aBHCHUMBIX HCIIBITAHUNA [0 TEPBOro YcIieXxa, HaXOJUTh BEPOSTHOCTU
cOOBITHIA B cepuu HcTibITaHui bepHym
6.8 OnepupoBaTb  MOHATUSAMH:  Cily4aiiHas  BEJIWYMHA, paclpeiecHUe
’ BEPOATHOCTEH, UarpaMMa paclpencieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepPsIeMOro .
o0pa3oBaTeIbHONM NPOIrPaMMbI CpeHero o0mero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYEHUU CIIy4YalHOW  BEJIMYHUHBINO
' pacnpeeseHUI0 Ui C TOMOLIBIO JUarpamMmm
5.2 OnepupoBaTb MOHATUEM MAaTEMaTHYECKOI'O  OXUJAHWS, NPUBOJIUTH




IMPpUMCEPLI TOI'0, KaK MPUMCHACTCA MATCMATUYCCKOC OKHIAHUC cnyqaﬁHoﬁ
BCJIIMYHHBI, HaXO0OUuThb MaTEMAaTHYCCKOC OXXHJaHUC 1o JaHHOMY

pacnpeneneHuo
53 Nmets peacraBiaeHue o 3aK0HE OOJIBIITNX YHUCET
54 NmeTh npeacraBiaeHne 0 HOPMAJIBHOM paclpeieIeHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

6.1

[IpencraBieHne NaHHBIX C MOMOIIBI0 Tabnull U auarpamm. CpenHee apupMeTHUECKOE,
MeauaHa, HanOoJblllee U HAaMMEHBIIIEe 3HAUYCHUsI, pa3Max, MUCIIEPCUS W CTaHAapTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB

6.2

Cryvaiinbple SKCIIEPUMEHTHI (OIBITHI) U CIIyYaifHbIE COOBITHS. DJIEMEHTAPHbBIE COOBITHS
(ucxozpl). BeposTHOCTh ciydaiiHOro coOBITHS. BAM30CTh 4YacTOTBIM BEPOSTHOCTH
coObITui. CilyyaiiHble ONBITHI C PABHOBO3MOXHBIMM 3JIEMEHTapHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHIT B ONIBITAXC PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMH

6.3

Omnepanu  Hajx COOBITUSIMH: TIepeceueHue, OObEIUHEHHE, MPOTHBOIOJIOXKHBIE
coObITHs. narpammel Ditniepa. @opmyiia cioxeHust BEpOATHOCTEH

6.4

VcimoBHass  BEpPOSTHOCTb.  YMHOXKEHHME  BEPOATHOCTEM.  JlepeBo  ciaydailHOTO
skcniepuMenTa. @opmyria mojHo#M BeposiTHOCTH. He3aBrucumMbie COOBITHS

6.5

KomOunaropaoe mpaBuno ymHoxkeHus. IlepectanoBkn u  Qaxropuan. Yucio
couetanuil. Tpeyronbuuk Ilackana. @opmyna 6unoma HeroToHa

6.6

bunapHblii ciay4aiiHbIi ONBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumble
ucnpltanusd. Cepusi HE3aBUCHMBIX UCHBITaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHymm

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposTHOcTel. [uarpamma pacnpeneneHusl.
[Tpumeps! pacnpeseneHuii, B TOM YHCIe T€OMETPUUECKOEed OMHOMHUAIbHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

Teopust BEpOATHOCTEN M CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MaTEeMaTUYECKOe OXKUIaHHE,
AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHHUC. HpI/IMepI)I MNPUMCHCHUA MATEMATHYCCKOI'O
O0XXHMJIaHUS, B TOM YHCII€ B 3aJayax W3 NOBCEAHEBHOM XU3HU. Maremarnyeckoe
OXKHMJIaHWE OWMHAPHOM CIydyalHOW BENMMYMHBI. MaTeMaTH4YecKoe OXXHUIAaHUE CYMMBbI
cnyqaﬁHHx BeIMuMH. MareMaTnueckoe OXKNIAHUC U JUCTICPCUA TCOMETPUUCCKOIo U
OMHOMHUAIIBHOTO pacIpeIeIeHHIA

52

3akoH OONBIIMX YHUCET M €ro pojib B HayKe, Mpupoje U olmecTBe. BriGopouHbIit
METO]I HCCIIEOBaHN

53

HpI/IMepBI HCIIPCPBIBHBIX CJ'Iy‘IB.ﬁHBIX BCJINYHH. Ilonstue () IIJIOTHOCTH




pacripeneneHus. 3aaauu, TPUBOASIINEC K HOPMAIBHOMY pactipeneienuto. [Tonsarue o
HOPMAaJIbHOM pacrpe/ie]ICHUN




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMSA K MPEAMETHBIM pe3yJbTaTaM OCBOCHHS
MpoBepsieMOro OCHOBHOM 00pa3oBaTe/IbLHON MPOrpaMMbl CpeHero 0011ero
TpeOOBaHUA o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJITOPUTMAMH  pEIICHUS 3aj1ad;
ymeHue GOopMyIUpOBaTh M ONEPUPOBATH MOHITUAMHU: OIpE/IEICHUE,
akcuoMa, TeopeMa, CIEACTBUE, CBOMCTBO, MpHU3HAK, JOKAa3aTEIbCTBO,
pPaBHOCWIbHBIE (POPMYJIHMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE W NPOTHBOIOJOKHOE YTBEP)KIECHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOH HHIYKIUU;
MIPOBOJIUTH J0KA3aTEIbHBIE PACCYXKIACHUS MPU PELICHUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IIPaBUJIBHOCTb  PACCy’KJIEHUN; YMEHHE ONEpUpPOBATH
MMOHATUAMU: MHOXECTBO, IMOAMHOXCECTBO, OIICpallMd HaJl MHOXKXCCTBAMU,
YMEHHE UCMHOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar A
OMMCaHUsl PEAIbHBIX MPOLECCOB U SIBJICHUN U MPU PELICHUU 33/1a4, B TOM
YUCJIC U3 ApYTIux y‘-IC6HBIX npeaAMETOB; YMCHUC OIICPUPOBATH IMOHATHUAMU:
rpad, cBs3HBIN rpad, AepeBo, MUK, rpad Ha IMIIOCKOCTH; YMEHHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHU; HCIIONB30BaTh rpadbl MpH

pelICHUN 3a1a4

YMeHre omnepupoBaTh TOHATHSAMH: HATypalbHOE YHCIIO, LEN0e YHCIIO,
CTETEeHb C LIEJBbIM MOoKa3aTeleM, KOPEeHb HaTypalbHOW CTETEeHU, CTETIEHb C
palluOHAJIBHBIM IT1OKAa3aTCJIEM, CTCICHBL C I[GP'ICTBHTGHLHBIM IIoKaszarcJieM,
jmorapudM dYHCIA, CHHYC, KOCHHYC W TaHTCHC MPOU3BOJIHHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
2 qrCcell; YMEHHE HCIIOIh30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00N
NCIUTEIb W HauMeHbIIee o0Ilee KpaTHOoe, alIroputM EBkimmma mpu
pelICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHHE BBITIOHATH BBIUMCIICHUE 3HAYCHUN U TIPE0Opa3OBaHHMS
BBIPOKEHUI CO CTEMEHSIMH M JiorapudmMamMu, MpeoOpazoBaHus IPOOHO-
panrOHaJIbHBIX BI)Ipa)KeHI/If/'I; YMCHHUEC OICpHUpPoOBaATH IIOHATUAMMU:

IoCIea0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI mporpeccus, reoMeTprudcCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAas T€OMETpPHUYECKas IPOrpeccus;
YMEHHUE 33/1aBaTh II0CIECAOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMYI; YMEHHE ONEpUPOBATH MOHATUSAMHU: KOMIUIEKCHOE
YHUCIIO0, COMNPSKEHHBIE KOMIUJIEKCHBIE 4YHCIA, MOIYJb M apryMeHT
KOMIUIEKCHOTO ~ 4Mcia,  (opMa  3alUCHM  KOMIUIEKCHBIX  YHCel
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpamyeckas); yMeETb
MIPOU3BOJUTE apU(PMETUUECKUE IEHCTBUS € KOMIUIEKCHBIMHM YHCIaMHU;
IPUBOANUTH MPUMEPHI MCIIOJIb30BAaHM KOMIUIEKCHBIX YHCEI; OIEepUpOBaTh
HNOHATHAMM:  Marpuua 2x2  wu 3x3, onpenenuTenb  MaTpULBL,

FCOMeTpI/I‘IGCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMeHue onepupoBaTh IOHATUSMH: pPaLUMOHANbHbIE, HpPpALMOHAJIBHBIE,
noKa3arelibHble, CTENEHHbIe, JiorapuMuieckue, TPUTOHOMETPHUECKHUE
YpaBHEHMsSI M HEpPABEHCTBA, MX CUCTEMbl; YMEHHUE OIEPUPOBATH
MOHATHSMH: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUH M HEPaBEHCTB, pPaBHOCHUIBHOCTb
YpaBHEHUI, HEpPaBEHCTB M CHCTEM; YMEHUE peularb YypaBHEHUS,
HEPABEHCTBA W CHCTEMbI C TOMOIIBIO pA3IMYHBIX MPUEMOB; pELIaTh
YpaBHEHMs, HEpaBEHCTBA M CHUCTEMBbl C [apaMeTpoOM; IMPUMEHSATh
yYpaBHEHMs, HEPABEHCTBA, MX CUCTEMbI AJISl PELIEHUS MaTeMaTHYeCKHX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacreit HAYyKU U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBarh HOHATUAMM: (DyHKIMs, 4YETHOCTh (YHKLUHU,
NEPUOUYHOCT (DYHKIUH, OTrPAaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HauOosbllee W HaMMEHBIIee 3HAYCHHS
(GYHKIMM Ha TPOMEXKYTKE, HempepbIBHAs (DYyHKIHS, aCHMOTOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpas MPOU3BOAHAA (DYHKIMH, T€OMETPUUECKHI U
¢u3nyeckuif CMBICI TIPOU3BOJHOM, TMepBOOOpa3Has, ONpeneIEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QyHKUUH; yMEHHE
BBIUUCIIATH  MPOU3BOAHBIE  CYMMBI, HIPOHM3BEACHHS, YacTHOTO W
KOMIIO3ULMN (DYHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMH; YMEHHME HaXOJUTh MPOM3BOJIHBIE 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HWCCIEAOBaHMS (DyHKIHA,
HAXOJUTh HAWOONBIINE W HAWMEHBIIWE 3HAUYCHUS (YHKIHA, CTPOUTH
rpadyKd MHOTOYIEHOB C HCIIOJIb30BAaHHEM ammapara MaTeMaTH4eCKOro
aHaJaM3a; NPUMEHATh TPOU3BOAHYIO [UI HAXOXKICHHUS HAWITy4dIIero
pelIeHusT B MPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHUYECKUX U

bu3nUecKuX 3a7adax; HAXOJUTh IUIOMAIN M 00BEMBI (PUTYDP C TTOMOIIBIO




HHTCrpajia, NpUBOAWUTL MNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

OMOIIIBI0 AU PepeHITNATHHBIX YPABHCHHIA

YMeHune onepupoBath NOHATUAMU: Tpaduk GyHKIUH, oOpaTHas GyHKIIHS,
KoMITo3uiusi (pyHKIuUH, nuHeiiHas (QYyHKUMSA, KBaJpaTU4Has QyHKIUS,
panvoHanmbHast (QYHKUUS, CTENeHHas (YHKIUS, TPUTOHOMETPUYECKUE
dbyHKIMM, OOpaTHBIE TPUTOHOMETpPUYECKHME (DYHKIMHU, IMMOKa3aTelbHAs W
norapupmuueckass (QYHKLUMH; yMEHHE CTPOUTh TpapuKH H3YyUEHHbIX
GyHKUMHA,  BBINONHATH  NpeoOpa3oBaHust  rpaduKoB  (QYHKUHUH,
WCTIOJB30BATh TPAPUKH I W3YYEHUS TPOILECCOB M 3aBUCHMOCTEH, MPHU
pelIeHUH 337ad U3 JAPYrMX y4eOHbIX NPEAMETOB U 3aJad M3 pealbHOMN
KM3HHM; BbIpaKaTb (OPMyJaMH 3aBHCHUMOCTU MEXIY BEJIUYHHAMM;
MCIOJIb30BAaTh CBOWCTBA U TpauKH (QPYHKIUH Ui peuleHus ypaBHEHMH,
HEPaBEHCTB M 3a/a4 C MapaMeTpaMH; H300paxxaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEIIEHUN YpPaBHEHUM, HEPABEHCTB U UX CHCTEM

VYMmenue peliaTb TCKCTOBBIC 3ada4d pPa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTHI, JOJIM W YaCTH, Ha ABHXKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
yCiayr, HaJloTu, 3ala4u U3 obnactu YIIPpaBJICHUA JIUYHBIMH U CeMEHHBIMU
(I)I/IHaHCElMI/I); COCTAaBJIATHL BBIPAKCHHUS, YPABHCHUA, HCPABCHCTBA M HX
CUCTCMbI IIO YCJIOBUIO 3aJa4yu, HCCICIOBATH IMOJIYUCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHO)IO6HOCTI) PE3YJIbTATOB; YMCHHC MOACIUPOBATH
pC€aIbHBIE CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPpAXXCHUA,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4H, UCCIICAOBATDH
MMOCTPOCHHBIC MOACIHN C HUCIIOJIB30BaHUECM arrapara a.]IFerbI,

MHTEPIPETUPOBATH ITOJYUYEHHBIN PE3YJIBTAT

YMeHue omnepupoBaTh MOHATUAMHU: CpelHee apu]MeTHuecKoe, MeauaHa,
HanOoJpIIee M HAUMEHbIIIEE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE HW3BJIEKaTh, MHTEPIPETHPOBATH
nH(pOopMaIIKIO, TIPEACTAaBICHHYIO B TaOIUIaX, Ha qUarpaMmax, rpapukax,
OTPa)KAIOIYyI0 CBOMCTBA pEAJIbHBIX MPOLECCOB U SIBJIECHUH; MPEACTABIATh
nHGOpPMALIMI0O C TOMOUIBIO TabMWI] M JAWarpamMM; HCCIEI0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Irpa)UyecKu MCCIIEOBATh COBMECTHBIE

HAOJI0IEHUS C TOMOIIBIO JMAarpaMM pacCeUBaHUs U TMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUSIMHU: CIyYalHBIM OIBIT M Cly4alHOE

C06BITI/IG, BCPOATHOCTDH CHy‘I&fIHOl"O CO6I>ITI/I$I; YMCHHUC BBIYHUCIIATH




BEPOSATHOCTh C MCIIOJIb30BAaHUEM TpaUUecKuX METOJO0B; HPUMEHSThH
(bopMyJBI CIOXEHUS W YMHOXKEHHUS BEpOATHOCTEH, (PopMylly MOIHOM
BEPOATHOCTH, GpopMyny bepHymnu, komOUHaTOpHbIE (AKThl U (OPMYJIBI;
OLIEHUBAaTh BEPOSTHOCTH pEaIbHBIX COOBITUH; YMEHHE OIEepUpPOBaTh
NOHATUAMM:  ClIydaiiHas BEJIMYMHA, paCIpPENE/ICHUE BEPOSTHOCTEM,
MaTeEMaTHYECKOE O0)KHMJaHUE, IUCHEPCUs M CTaHJApPTHOE OTKJIOHEHUE
CllydailHOM  BeNMYUHBL, (QYHKUIUU paclpeneieHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEIbHOTO U HOPMAJIBbHOI'O paclpe/ielieH!; yMeHue
UCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACIpPENEICHUN JUIsl pEelIeHUs 3a/1ad;
3HAaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIIMX YHCENl, METOABI BEIOOPOUYHBIX
UCCJIEIOBAaHUM; yMEHHE TPUBOAUTH MPUMEPHl TMPOSBICHUS 3aKOHA
OOJIBLIIMX 4YKMCEI B IMPHUPOJIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATUAMH: COYETAHHUE, NEPECTAHOBKA, YHCIO COUYETAHMM,
YUCIO  NEPecTaHoBOK; OuMHOM  HbloTOHA;  yMeHHEe  NPUMEHSTh
KOMOMHATOpHBIE (PaKThl U PACCYXKACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEAIBbHBIX COOBITUI; COCTAaBIIATh BEPOATHOCTHYIO MOAEIb U

MHTEPIPETUPOBATh MOJYUYCHHBIH pe3ysbTar

YMeHue omepupoBaTh MOHSATHAMH: TOYKa, TpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEJIHMUMHA YT, IUIOCKUHA YroJl, ABYTPaHHbIN
yroJ, TPEXTPAHHBIA YroJl, CKPEUIMBAIOIIHUECS TpsIMble, MapajlIeIbHOCTh U
MEePIEHANKYJISIPHOCTh TPSMBIX U TJIOCKOCTEH, Yroid MEXIy NpSIMbIMH,
Yrojl MEXAy TpsSMOM ¥ TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMU,
paccTossHue OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE MEXIy MPSIMBIMU,
PAcCTOSIHUE MEXKIYy IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUH
3aa4 u3yueHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTEMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIWYHMH, pellaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHUK, MPAaBUIBHBI MHOTOTPaHHHK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHUpamMuaa, (uUrypa M IOBEPXHOCTb
BpalleHHs], UIMHIP, KOHYyC, map, cdepa, miomans chepsl, IUIOmaIb
MOBEPXHOCTH THUPAaMUJbI, TMPHU3MbI, KOHYyCa, IWIHHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO  TapaJUIeeUIIea, HTHUPAMUJIbI, TPHU3MBI, LHWIHHIPA,
KOHycCa, Imapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHYCa W IWIMHIPA,

nmapajjiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEUeHHE
MHOTOT'paHHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUIYpBHl M MOBEPXHOCTHU
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEACTB;
yYMEHHUE NPHUMEHATh CBOMCTBA reOMETPUYECKUX (UTYpP, CAMOCTOATENBHO
(bopMynHMpoBaTh ONpeAeIeHNs U3y4yaeMbIX (GUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOWCTBAaX M MpHU3HAKAX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTh MWX; YMEHHE NPOBOIUTH Kiaccupukanmuioo Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATh HEOOXOIAUMBIE JOMOJHUTEIbHbIC

MOCTPOEHUS
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YMeHrue omepupoBaTh TOHSATHUSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHS Ha IJIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TmpeobOpa3oBaHue TOM00MsA, TMMOJOO0HBIE QUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIE W IMOA0OHBIE (UTYpHL, B TOM YHCIE€ B TPUPOJE,
HCKYCCTBE, apXUTCKTYPEC, UCIIOJIB30BATh TCOMETPUICCKUEC OTHOLICHUA ITPHU
pelIeHHH 3aJad; HaXOJIUTh T€OMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
wionaab, 00bEM) MU peUIeHUH 33134 U3 APYTUX YUeOHBIX MPEIMETOB U
nu3 peaﬂbHOfI KU3HHU, YMCHHC BBIUYUCIIATH TCOMCTPHUUYCCKUC BCIIMYUHBI
(mHA, yroiu, MIOMmAgs, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIe (OPMYJIBI U METOJbI, B TOM YHCIIC: IUIONIA[h MOBEPXHOCTU
MUpaMubl, MPU3MBI, KOHYycCa, IMUIMHIPA, MIomanb cdepbl; 00bEM KyOa,
MPSAMOYTOJABHOIO Iapajuielenuiena, IUpamMuIbl, MPU3MBI, LHAIMHIPA,

KOHYCa, 111apa; yMEHHE HaX0AUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYp
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YMeHue onepupoBarh MOHATUSAMU: MPSAMOYIOJIbHAs CUCTEMA KOOpPIUHAT,
BEKTOp, KOOpAMHATBI TOYKHM, KOOPJIMHATBI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpPAa Ha YHUCIO, DPA3JIOKEHHE BEKTOopa Mo Oasucy,
CKaJsIPHOE IIPOM3BEIEHUE, BEKTOPHOE IIPOU3BEACHHUE, YIrOld MEXKIY
BEKTOPAMH; YMEHHE HCIIONIb30BaTh BEKTOPHBI U KOOPAMHATHBIM METO[

A pEIICHUA TCOMETPUUCCKHUX 3aJiad U 3aaa4 APYyrux y‘-I66HI)IX npeamMeToB
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YMmeHue BLI6I/IpaTI> HOI[XOILSIH_[I/Iﬁ MCTOJ I pCIICHUA 3ala4yU; IOHUMAaHUC
SHAYUMOCTH MATCMATHKW B HU3YYCHHU NPUPOJHBIX U O6HI€CTB€HHI)IX
mpoueccoB H ﬂBHeHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOJUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COJAEPXAHUA, ITPOBEPAEMBbIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbhsle u nensie yncna. [IpusHaku eMMOCTH LENbIX YUCEI
12 Paunonanbupie uucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, MPOIEHTHI,
‘ OeCcKOHEYHbIE TIepUOAUYECKUe APOOHU
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J{eHCTBHs ¢ apu(MeTHIECKUMH
' KOpHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ HenbiM nokasareneM. CTeneHb ¢ paluoHaIbHBIM MOKa3aTeneM. CBoiicTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTAaHT'€HC YKUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnunbie U HaTypaJIbHBIC JTOTapU(MbI
JeiictButenbubie  yucna. Apudmerndyeckue omnepanuu ¢ JIeHCTBUTECILHBIMU
1.7 gucnamu. [IpuOnmkEHHbIC BEIYUCICHIS, TIPABUIIA OKPYTIICHMS, IPUKUIKA U OI[EHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpaszoBanue BhIpaKEHUN
1.9 KowmmnekcHsie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enwie n 1poOHO-palIMOHATILHBIC YPAaBHCHHS
2.2 HppanmonanbHupie ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHUS
2.4 [TokazaTenpHbIC U TOrapUMUUECKUE YPABHEHUS
2.5 Henble u 1poOGHO-panioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEPAaBEHCTBA
2.7 [ToxazarenbHble U TorapupMUUIEcKie HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBEHCTBA
2.9 CucreMbl U COBOKYTHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TMHEUHBIX YpaBHEHU. ONpeaeuTeb MaTPHUIIhI
3 OyHKIHUH U TpaduKu




Oynkius, crnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuHo oOpaTHbIE

> ¢ysnkuuu. Yérneie u HeuétHele pyHkuuu. [lepuoauueckue GpyHKIM
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymn ¢yHKmmm.
19 [lpomexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumMyMbl U MUHUMYMBI (QyHKIuU. HawmOomnbiiee W HanMEHbIIEe 3HAYCHHE
(GYHKIMA Ha TPOMEKYTKE
313 CreneHHass (QYHKUMS C HaTypajJbHbIM M LEJNbIM IOKa3areneM. EE cBoiicTBa u
‘ rpa¢uk. CBoiicTBa 1 rpauk KOpHS n-0i CTETIEHU
34 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U IpapUKU
3.5 [NokazarenbHas u norapudmMudeckas GyHKINU, UX CBOWCTBA U TpapuKu
1.6 Toukm paspeiBa. AcumnToTel TpadukoB GyHkiuid. CpoiicTBa (QYyHKIIUH,
' HENpEepbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTrenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpuuecKkas nmporpeccuu. @opmyiia ClI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnas Gpyukiuu. [Ipon3BoaHbIe lIeMEHTAPHBIX (GYHKIUN
[IpumeHeHHe MPOM3BOAHON K HCClIeAOBaHHIO (YHKIMM HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxoxnenue HanOoOJbIIEro U HAUMEHBIIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [lepBooOpa3znas. uterpan
5 MHOxeCTBa U JIOTUKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. [lnarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomeTrpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaICHUSI
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






