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INOACHUTEJIBHASA 3AIINCKA

VY4eOnbiii Kypc «BepoATHOCTh ¥ CTAaTUCTUKA» YTIyOJIEHHOTO YpPOBHS
ABIIIETCS TPOJOJDKEHWEM ¢ Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca
yrayOnE€HHOTO YPOBHSI Ha YPOBHE CPEIHETO 00IIero oopa3oBanus. Y4eOHBIA KypC
npeaHa3HavYeH il GOPMUPOBAHUS y 00YHAIONINXCS CTATUCTUYECKON KYJIbTYphl U
IMOHUMAaHHUS POJIK TEOPUHU BEPOSITHOCTEH KaK MATEMATHYECKOTO MHCTPYMEHTA IS
M3YUYEHHUs CIIy4yalHbIX COOBITHM, BEIWYMH U mpoueccoB. [Ipu u3ydeHum Kypca
o0oramarwTcsi TPEICTaBICHUS OOYydYalomUXCs O METOAaX  HCCIEeIOBAHUS
W3MEHUYMBOTO MHUpA, pPa3BUBAETCA TMOHUMAHUE 3HAYMMOCTH U OOIIHOCTH
MAaTEMaTUYECKNX METOJOB ITO3HAHUS KaK HEOThEMJIEMOW 4YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copepxanne y4eOHOro Kypca HampaBiI€HO Ha 3aKpeIlyieHUE 3HaHWM,
MOJIYYCHHBIX TTPU U3yYEHUHU Kypca Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus, U
Ha Pa3BUTHUE IPEICTABICHUM O CIIyYalHBIX BEJIIMYMHAX U B3aMMOCBS3SIX MEXIY
HHMHM Ha BAXXHBIX IIPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaronmxcs J0IKHO CHOPMUPOBATHCS MPEACTABICHHE O
HanOoJiee ymoTpeOUTETbHBIX U OOIUX MAaTEeMAaTHUECKUX MOJIEISAX, UCIIOIb3yEeMbIX
JUISS  ONMHCAHWS  AHTPOIIOMETPHUUYECKUX W JeMorpaduyecKux  BEJIWYUH,
MOTPENIHOCTEH B pa3IuYHbIe pOJia W3MEPEHHSX, JIUTEITBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBIICHUN U TIPOIIECCOB
B oOmiecTBe. YueOHBIM Kypc sABISeTCs 0a30d i OCBOCHHSI BEPOSITHOCTHO-
CTATUCTHUYECKUX METOJO0B, HEOOXOAMMBIX CIICIIUATUCTAM HE TOJBKO MHKEHEPHBIX
CHEUUATIBHOCTEW, HO TaKXe COLHAIbHBIX W TCHUXOJOTMYECKHUX, TIOCKOJIBbKY
COBPEMEHHBIE OOIIECTBEHHBIE HAYKU B 3HAYUTEIHLHON Mepe HCIONB3YIOT anmapaT
aHanu3a OONBIIMUX JaHHBIX. LleHTpalbHYI0 dYacTh Y4eOHOro Kypca 3aHUMAaeT
oOcyXJieHne 3aKoHa OOJbIMX 4YKcel — (YyHIAMEHTAILHOTO 3aKOHA MPUPOJIHI,
MMEIOIIETO0 MAaTEeMAaTHIECKYI0 (hOpMaTU3AIIHIO.

B cooTBeTrcTBHM C yKa3aHHBIMH IEISIMU B CTPYKType Y4YeOHOro Kypca
«BeposTHOCT, M CTaTUCTUKA» Ha YriayOJIEHHOM YpPOBHE BBIJIECJIEHBl OCHOBHBIE
cozeparenbHble TUHUN. «Ciay4dailHble COOBITHS M BEpOSATHOCTU» U «CiyyaliHble
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHUCEI».

[ToMUMO OCHOBHBIX JIMHUH B Y4COHBIN KypC BKJIFOUCHBI JIEMEHTBI TCOPUHU
rpagoB ¥ TEOPUU MHOXKECTB, HEOOXOAMMBIC JUIsI TOJHOIIEHHOTO OCBOCHHS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXKHBIX MaTeMaTHYECKUX Y4eOHBIX
KYpCOB.

Copepxanue mmHMH «CroydallHble COOBITHSI U BEPOSITHOCTU»  CIY)KHT
OCHOBOW 11 (hOPMUPOBAHMS TPEACTABICHUN O paclpeiciIeHUNd BEPOSTHOCTEH
MEXKy 3HAYCHUSAMU CIIyYalHbIX BETUYNH. BaxkHy0 4acTh B 3TOM COJIEpKATEIbHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUYECKOTO 1 OMHOMUAIBLHOTO pacipeieieHui u



3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH — TOKA3aTEeIbHBIM U HOPMaJIbHBIM
pacmipeneIeHUsIMU.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIyYallHBIMM  BEJIMYMHAMH |
pacnpeneneHUus MU, AaKIEHTUPYIOT BHUMaHUE OOYyYalolmMXCs Ha ONMHCAaHUU U
M3YYCHUH CIyYalHbBIX SBICHUN C MOMOIIBIO HEMPEephIBHBIX (PpyHKIMi. OCHOBHOE
BHHUMAaHHE YCNSIETCS MOKa3aTeTbHOMY U HOPMAJIbHOMY PacIpeeIICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMHTEIBHOE W3YUYEHHUE CBS3H
MEXIY CIy4YalHbIMH BEJIMYMHAMUA W OMNHCAHHE OTOH CBS3M C TOMOIIBIO
Kod(ppuIMeHTa KOPPENAIMd W €ero BBHIOOPOYHOTO aHajora. ITH JJIECMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JlmarpaMMbl pacCEeHMBaHUS», H3yYCHHYIO HA YPOBHE
OCHOBHOTO 00ImIero o0Opa3oBaHHs, U BO MHOTOM ONHUPAIOTCS HA CBEICHUS W3
KYpCOB alTeOpbl U TEOMETPHUH.

Emé oamH sneMeHT  coaepkaHus, KOTOPBIA  Ipejjaraercs  Ha
O3HAKOMHUTEJIBHOM YypPOBHE — IIOCJIEI0BATEIbHOCTh CIyYalWHBIX HE3aBHCHUMBIX
COOBITHH, HaCTyNalouMX B eIUHUILY BpeMeHH. O3HaKOMIJICHHE C pacrlpeeiecHueM
BEPOSITHOCTEW KOJMUYECTBA TAaKUX COOBITUH HOCHT pa3BUBAIOIIMIA XapakTep |
SBJISIETCSI AKTyaJbHBIM IS OyIyImnuX aOUTYpHEHTOB, TIOCTYMAIONIMX HA yueOHBIC
CHEIUANbHOCTH, CBS3aHHBIE C OOINECTBEHHBIMH HayKamH, TICHUXOJOTHEH U
yIpaBICHUEM.

Ha wusydenue yueGHOro Kkypca «BepoATHOCT, U CTaTHUCTHKa» Ha
yriayOJieHHOM ypoBHe otBoguTcsi 68 wacoB: B 10 kiracce — 34 uwaca (1 gac B
Hezaemo), B 11 kimacce — 34 yaca (1 gac B Henenro).



COJEP XAHUE OBYUYEHUA
10 KJIACC

['pad, cBs3ubBIN rpad, myTH B rpade: MUKIbl U 1enu. CTeneHb (BaJICHTHOCTH)
BepmuHbL. ['padbr Ha iockocTu. JlepeBbs.

CayyaitHple SKCIIEPUMEHTHI (OIBITHI) U CITy4YaifHbIe COOBITHS. DIeMEHTapHbBIE
coObIThst (MCX0ABI). BeposTHOCTH CIlydaifHOTO COOBITHS. biIM30CTh 4YacTOTHI |
BEpOSAITHOCTU  coObITHIl.  CiydailHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AJIEMEHTAaPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSIMU: TIepecedeHue, 00bEeIMHEHUE, TPOTUBOIIOIOKHBIC
coObITus. J{narpammer Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

YcioBHasE BEPOATHOCTh. YMHOXKEHHE BEPOSTHOCTEU. JlepeBo cCiydailHOTO
skcniepumenTa. Gopmyna nosHou BeposiTHOcTH. Popmyna balieca. He3aBucumele
COOBITHS.

buHapHbBIf ciydaiiHbIid OTIBIT (MCIIBITAHKE), YCIIEX U Heyaada. HeszaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMbBIX UCIBITaHUN 10 nepBoro ycnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranuit. Tpeyrompauk Ilackans. dopmyna OuHOMAa
HprotoHa.

Cepust He3aBUCMMBIX wucnbITaHUN bepHymmu. CrydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacnpenenenune  BepostHocteil.  [{uarpamma
pactpenenenusi. Onepanuu Haj Cly4yallHbIMU BelMYrMHaMu. buHapHas cinydaiiHas
BesmunHa. lIpuMepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE W
OMHOMUAJIBLHOE.

CoBMecTHOE pacnpenesieHHe JByX CIydalHbIX BeIW4MH. He3zaBucumbie
Cly4dailHple BeJIIMYMHbl.MaremMaTHuecKkoe OXHJAaHUE CIy4alHOW  BEJIWYUHBI
(pacnpenenenus). [lpumepbl  TpPUMEHEHHS  MAaTEMaTHYCCKOTO  OXKUIAHHS
(cTpaxoBaHue, JjoTepes). MaremaTHYecKoe OXKUIaHWEe OWHAPHOW CITydallHOM
BEJIMYMHBI. MaremaTHudeckoe OXHUJaHUE CYMMbl  CIIyYalHBIX  BEJIWYHH.
MaremaTtnueckoe OKHIaHUE reOMETPUYECKOTO u OMHOMMAIIBHOTO
pacnpeaeeHun.

Jlucnepcust ¥ CTAaHIAPTHOE  OTKJIOHEHHWE  CIIYyYallHOW  BEJIMYMHBI
(pactipenenenus). Jucriepcust OMHApHOM CiydaliHON BeIMYMHBI. MaTeMaTHYeCKOES
OKMJIAHWE TPOU3BEICHUS U JIUCHEPCHST CYMMbl HE3aBHUCUMBIX CIIyYailHbBIX

BenuunH.  Jlucmepcust M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAJIBLHOTO
pacnpeneneHusi. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE TE€OMETPUUYECKOTO
pacmnpeeneHusl.

11 KIIACC



HepasenctBo UeOniméBa. Teopema UebpimeéBa. Teopema bepnymnu. 3akoH
Oonpmmmx  yucen.  BeiOopouHblii MeTOn — MccieaoBaHuWi.  BpiOopouHnble
xapakTepucTtuku. OleHNBaHUE BEPOSITHOCTU COOBITHS MO BBHIOOPOUYHBIM JTAHHBIM.
IIpoBepka MpocTenmmx TUoTe3 ¢ MOMOLIBIO U3YYEHHBIX PaCIpPEICICHUN.

HenpepeiBHble cnydaiinble BenuduHbl. [Ipumepsl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTH paclpeesiceHus. PaBHOMEpHOE pacnpenesieHue M €ro CBOMCTBA.
3amauu, OpUBOASIINE K MOKA3aTEIbHOMY paclpeAesIieHUI0. 3a/lauu, MPUBOIAIINE K
HOPMaJIBHOMY pacnpeacseHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKAa3aTeNbHOTO pacnpeneneHus, PyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJIHLHOTO
pacnpenenenus. OyHKIMS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PACTIPEAECIEHUS.

[locnenoBaTeIbHOCTh  OJMMHOYHBIX  HE3aBUCUMBIX  COOBITHI.  3amauw,
MpUBOSIIME K pactpenenenuto [lyaccona.

KoBapuarnuss naByx cinydaitHeix BenuuwH. KodpduimeHT auHEHHOM
koppensitiu.  CoBMecTHbIE  HAONIOACHUS  JBYX BEJIMYHMH. BBIOOpOYHBIN
kKodhunment xoppensuuu. Paznudne Mexay TUHEHHOH CBS3BI0 W MPHYUHHO-
CJIIEACTBEHHOM CBA3bI0. JIMHENHAs perpeccus, METO] HAaMMEHBIIINX KBAIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATHUCTHUKA» (YIJYBJEHHbBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaIaHCKOT0 BOCTUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUH 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  0OmecTBa,  NPEICTaBIEHUE O
MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpOIeAyp TpaxJaaHCKOro obmiectBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMM HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKIUSIMY ¥ Ha3HAYCHHEM,

2) NIaTPUOTHYECKOTO BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCHUICKON TPaKIaHCKOW UACHTUYHOCTH, YBAKEHHUS K
MPOILIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOW MATEMATHYECKOM IIIKOJIBI,
WCIIOJIb30BaHUE JTHX JOCTIIKCHMA B JPYTUX HayKaxX, TEXHOJOTHsX, cpepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUH HAyKH M JI€ATEIbHOCTbIO YYEHOrO0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAyIIETo;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHBOCTD
K MaTEMaTHUYECKUM aCIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIUTAHUS

cOpMHPOBAHHOCTh yMEHHUS TNPUMEHSATh MaTEeMaTU4YeCKUe 3HAHUS B
WHTEpecax 3I0pOBOT0 U 0€30MaCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBBIO (370pOBOE THUTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH |
OTJIbIXa, peryisipHas (pu3ndeckass aKTHBHOCTB), PU3NICCKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIILHOM J1€SITEBbHOCTBIO;

6) TPyA0BOro BOCIMTAHMS

TOTOBHOCTh K TpPYIy, OCO3HaHHUE IIEHHOCTH TPYIOJIOOWs, HHTEpEC K
paznu4yHbIM  chepaM  Tpo(EecCHOHATBbHON  JNESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieit npodeccun W peann3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBHI,
TOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHUIO U



caM000pa30oBaHUI0 Ha TMPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH;

7) 3K0JOTHYECKOTO BOCITUTAHMSI

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYphbl, TIOHUMAaHHE BIUSHUS
COLMAIIBHO-3KOHOMHUUYECKUX ITPOLECCOB HA COCTOSIHUE NMPUPOJHOM M COLUAIBHOM
Cpellbl, 0CO3HaHMUE TJIO0AIBHOTO XapaKkTepa dKOJOTHYECKUX MPOOIeM, OPUECHTAIIHS
HAa TIPUMEHEHHE MAaTeMAaTHYeCKMX 3HAaHWA [UIs pelieHus 3agady B 00JiacTu
OKpYXarolIed Cpeabl, IUIAHUPOBAHHWE IIOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEACTBUI U1l OKPYIKAIOLIEW CPEBI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS |

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTanoB €&
Pa3sBUTUS M 3HAYUMOCTH JUIS Pa3BUTUS LUMBWIM3ALMUHU, OBJIAJACHUE S3BIKOM
MAaTEMaTUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MHPA,
FOTOBHOCTh OCYLIECTBJISATh MPOCKTHYK) M MCCIEA0BATENBCKYIO JEATEIBHOCTD
VH/IMBUYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE e CTBUS

ba3oBble JJornyeckue aeiicTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPHU3HAKKM MAaTEMATHUYECKHX
OOBEKTOB, TIOHATUH, OTHOIICHWH MEXAYy TMOHATHIMH, (HOPMYIHPOBATH
ompeeNieHns MOHITUH, YCTaHABIMBATh CYIICCTBEHHBIN NMPU3HAK KJIacCH(PUKAIINH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAIH3a;

BOCIIPUHUMATh,  (GOPMYJHUpPOBATh U  MPEOoOpa3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIbHBIC U OTPUIIATEIbHbIC, €IMHUYHbIC, YaCTHBIC U OOIIHUE, YCIOBHBIC,

BBISIBJISITH MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUHS
B ¢akTax, JAHHBIX, HAOMIOJCHUSAX WU YTBEPXKJICHHAX, IpeajiaraTb KPUTECPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEM Y MPOTUBOPECUMH;

JieJaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aKJIFOUYEHUM 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITESIBHO JIOKA3aTeJIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMBIE U OT MPOTHBHOIO), BHICTPAUBATh apryMEHTAIUIO, TIPUBOIUTE MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHS U BBIBOJIHI,

BBIOMpATh CIOco0 pelieHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PCIICHMS, BBIOMpaTh  Hambojee  MOAXOMANIUA ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarejbcKHe TeHCTBUSA:



MCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEILCKU WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTHBOpPEUYHE,  MPoOIIeMy,
yCTaHaBJIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, APTyMEHTHUPOBATH
CBOIO TIO3UIIMIO0, MHCHHE;

MPOBOJUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, SBICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 0OBEKTaMH, SIBICHUSMHU, ITPOILIECCAMH;

CaMOCTOSATEIHLHO (POPMYIHPOBATH 00OOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONIEHWs,  WUCCIENOBAaHUSA,  OICHHBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIEcca, a TaKXKe BBIIBUTATH
MIPEATONIOKEHHUS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmei:

BBISIBIISITH JA€PUIIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOAMMBIX JJI1 OTBETa Ha
BOIIPOC U JJIs PEIICHUS 3a]1auH,

BBIOMpATh WH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATHU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO PA3TUYHBIX BHIIOB H
dbopm IpecTaBICHNUS;

CTPYKTYpHpOBaTh HH(OpPMAIMIO, TPEACTABIATh €€ B paslUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uH(bopMaIun o CaMOCTOSATEIHLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIe TelCTBUS

Oo0menue:

BOCIIPUHUMATh U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU H
HeIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOI0 TOYKY 3pPCHHS B
YCTHBIX M TIMCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHS IO XOaYy pelISHHs 3aJlauH,
KOMMEHTHPOBATH MTOJTyYCHHBIA PE3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOW TEMBI,
npoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha IOHUCK
pEIIeHHs, COIOCTaBIIATh CBOM CYXKACHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
nauainora, oOHapy>XKMBaTh Pa3IMYUe W CXOJCTBO IMO3UIMNA, B KOPPEKTHOW (dopme
bopMyIIHMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHUS,

MPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJa4ud, dKCIIEPUMEHTA, UCCISTOBAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3aja4
MIPE3EHTAIMN U OCOOCHHOCTEH ayIuTOPHH.

PeryasTuBHbIe YHUBePCAJbHbIe YUueOHbIE 1eiicTBUA
Camoopranuzanus:



COCTaBJISATH IIJIaH, AITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yIETOM HOBOM HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIaJICTh ~ HABBIKAMU  TIO3HABATCIILHON  peduieKCMH  KaK  OCO3HAHHUS
COBEpPIIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BIAJACTh
criocobaMu CaMOIPOBEPKH, CAaMOKOHTPOJS IIpolecca M pe3ysibTaTa pelieHUs
MaTeMaTHUEeCKOU 3aJ1auH;

MPEIBUACTh TPYJIHOCTH, KOTOPhIE MOTYT BO3HMKHYTh NPU PEIICHUU 3a]1auH,
BHOCHUTHh KOPPEKTHUBHI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIbCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUEC PE3YyJIbTATA IICJIH U YCIIOBHUIM, OOBSICHATH MPUYUHBI
JOCTHIKEHUST WJIM HEJIOCTHXKEHUSI PE3YJbTaTOB JICSITEILHOCTH, HAXOUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeJIbHOCTD:

MMOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAITbLHOU
paboThl TMpU pEIICHUH YYEOHBIX 3a7ad, NPUHUMATH IEJIb COBMECTHOMU
NEATEeILHOCTH, TJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacrpeacisiTh
BHJIBI paboT, JOrOBapuBaThCS, OOCYXJaTh TIPOIECC M PE3yabTaT pPadoTHI,
0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B T'PYIIOBBIX Gopmax padoTsl (00CYkacHHS, OOMEH MHEHUH,
«MO3TOBBIC IITYpPMBI» W HWHBIC), BBINOJHATh CBOIO 4YacTh pabOTBl M
KOOPJMHUPOBATh CBOM JCHUCTBUS C JPYIrMMU 4YJE€HAMU KOMaHJbI, OIICHHUBATh
Ka4eCTBO CBOET0 BKJIaJIa B OOIIMI MPOJYKT IO KPHUTEPHAM, CPOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJCHCTBUA.

IMPEJMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca oOydaroniuiicss Hay9uTCs:

CBOOOZHO OTepupoBaTh MOHATUSMU: Tpad, TutocKmii Tpad, CBSI3HBIN Tpad,
nyTh B rpade, Ienb, IUKI, JePeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4YalHOTO
AKCHEPUMEHTA,;

CBOOOJIHO ONEPHUPOBATH MMOHATHSIMH. CIy4aWHBIA JKCIEPUMEHT (OIIBIT),
Clly4aitHoe COOBITHE, JIEMEHTAPHOE ClydaiiHOe COOBITHE (DIIEMEHTApHBIN UCXO/)
CIIyJailHOTO  OTbITA, HAXOJUTh BEPOSTHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITUSAMH;HAXOAUTh U (POPMYIHPOBATH
COOBITHS:  TepecedeHue, OObeIWHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOMOJIOAKHOE JAHHOMY, MCIIOJb30BaTh JUarpaMMbl Jijepa, KOOpIHUHATHYIO
OPSMYIO JUIsl PEIIeHUs 3a]1ad, MOJIb30BaThCsl (POPMYIION CIOKEHUST BEPOATHOCTEH
JUTSI BEPOSITHOCTEH JABYX M TPEX CIIyYaHBIX COOBITHIA,



ONEPUPOBATH  ITOHATUSIMM: YCIOBHAsi  BEPOSITHOCTB, YMHOKEHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, AEPEBO CIY4YaWHOIO HKCHEPUMEHTA,
HAaXOJUTh BEPOATHOCTH COOBITH C TIOMOIIBIO TpaBWja YMHOXKEHHS, JepeBa
CJIy4ailHOTO OTbITa, HCIOIB30BaTh (POPMYIYy TOJTHOW BEPOATHOCTH, (opmyiy
baifeca npu pemieHuu 3a7ad, ONpeAeNsaTh HE3aBUCUMOCTh COOBITUH TT0 opMyIie U
10 OPTaHU3alMHU CIIYYalWHOI0 SKCIIEPUMEHTA,;

MPUMEHSATh W3yYCHHbIE KOMOWHATOpHBIE (OPMYNBI ISl TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, JJEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITA, PEIICHUS
3a/lay M0 TEOPUH BEPOSITHOCTEH;CBOOOAHO OMEPUPOBATH MOHATUSIMH: OMHAPHBIN
CIy4aliHbI OMBIT (MCIBITAHWE), YCIIeX W HeyJaada, HE3aBUCHUMBIC HCIBITAHUS,
CepHsl HMCHIBITAHWHM, HAaXOAUTh BEPOATHOCTH COOBITUM: B CEPUU HCIBITAHUHN 10
IIEpBOr0 YCIIEXa, B CEpPUM HWCHbITAaHUM bepHymM, B oOmbITe, CBSI3aHHOM CO
CIIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH. CIy4dalHas BEJIIMYWHA, PACTpECICHHUE
BEPOSITHOCTEH, JAWarpamMma pachupeneneHus, OWHapHas CiyJailHas BEJIMYWHA,
reoMeTpuiecKoe, OMHOMHUATBLHOE pacipeiesieHue;

ONEPUPOBATH TOHATHUSIMHU. COBMECTHOE PACHPEACICHHUE JBYX CIy4YalHBIX
BEJTMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOT'O PACTIPEIEICHHS IBYX CIy4JailHBIX
BEJIMYMH JUISl BBIJCJICHHUS PACTpPENETICHUs] KaXI0il BEIUYMHBI, OINpEICICHUs
HE3aBUCUMOCTH  CIy9alHBIX  BEJIMYWH;CBOOOAHO  ONEPUPOBATH  IMOHSITHEM
MaTEeMaTHYECKOTO OKHUJAHUS CITy4ailHOW BETWYHMHBI (pacrpeIesicH s ), TPUMEHSTh
CBOMCTBAa MAaTEMAaTHYECKOTO OXWJAHUS TPU PEHIEHUU 3a4ad, BbIYHUCIATH
MaTeMaTU4eCcKoe 0KMAaHue OMHOMUAIBHOTO U T€OMETPUUECKOTO pacpeielICHHI;

CBOOOJTHO OIEpPUPOBATH MOHSITHUSAMU: TUCIEPCHS, CTAHAAPTHOE OTKIOHECHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUN CIYYalHOW BEIWYMHBI
(pacnipeniesieHrst) TpU PEHICHUHW 3a/ad, BBIYUCIATH IUCIIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAIILHOTO PACTIPEICTICHHM.

K konmy 11 kinacca oOyJaronuiicst HAy9uTC:

BBIYHCIIATH BEIOOPOUYHBIE XapaKTEPUCTHKU O JAHHOW BBHIOOPKE U OIEHUBATH
XapaKTepUCTUKH TEHEPAIbHOM COBOKYIMHOCTH JAHHBIX TI0 BBIOOPOYHBIM
xapaktepuctukaMm. OIEHHBATh BEPOSTHOCTH COOBITUN W MPOBEPSATH MPOCTEHIIINE
CTATUCTUYECKHUE TUIOTE3bI, OJIb3YSICh U3YYEHHBIMU PACIPEICICHUSIMU;

NPUBOAUTH  MPUMEpPHl  3ajay, [PUBOJAIIMX K  IOKA3aTeIIbHOMY
pacrpefeneHuto, 3aady, MOpUBOASIIMX K HOPMAJIbHOMY  pPacHpeAeiICHHUIO.
OnepupoBaTh TOHATHUSMU: (YHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIHHOTO
pacnpeneneHusi, QyHKIHS MIIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO pacipeieseHus,
(GyHKIMSA MIJIOTHOCTH M CBOMCTBA HOPMAJILHOTO Paclpe/ieIeHus;

ompenensatb  KodQPUIMEHT  JUHEHHOW  KOppeysiud,  BBIOOPOYHBIN
KO2(DPUITUEHT KOPPETISAIIAH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3/iesioB U TeM (mdpoBbIe)
Ne n/n Kourponbubie | IpakTuueckue
MPOrpaMMbl Bcero obpasoBaTeJbHbBIE
paboThl paboThI pecypesr
1 DneMeHTHI Teopun IpadoB 3
2 Ciy4aliHbIe OIBITHI, CITydaifHbIe COOBITUS 1 3
BEPOSITHOCTH COOBITHI
Onepanny HaJy MHOKECTBAMH H
3 coObrTusMu. ClIOKEHHE 1 yMHOKCHHE
BEPOSATHOCTEN. Y CIIOBHAsI BEPOSITHOCTD. S
HesaBucumsle coObITHS
4 DeMeHTEl KOMOMHATOPHKU 4 1
Cepun 1ocie10BaTeNbHBIX HCTIBITAHHI .
5 HWcnsiranus beprymnmu. CaygaiiHblii BEIOOD 5
13 KOHEYHOI COBOKYITHOCTH
6 CrydaliHble BeJIMUUHBI U PacTIpeNeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

HaumeHoBaHHe pa3/iesioB U TeM (ndpoBbIe)
Ne n/n Konrtpoabnbie | IlpakTnyeckue

MpPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

paboThl padoTsl
pecypcsl

3aKoH OOJIBILIMX YHCEI

JJ1IeMEHTBI MATEMATHYECKON CTAaTHCTUKHU

HemnpeprIBHBIC ciTydaifHbIEe BETHMYHHEL

(pacripenienenys), II0Ka3aTeIbHOe U 4

HOPMAaJIBHOE PacTIpeeTICHHUS

Pacnpenenenne [Tyaccona

CBs13b MEXIY CITy4aliHBIMU BETMYHHAMHI

OO0001IEHNE U CUCTEMATU3ALAs 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







INOYPOYHOE IIVIAHUPOBAHMUE

10 KUIIACC
KoaunyecTBo yacos JJIeKTPOHHBIE
Ne aTa uudpoBbie
Tema ypoka Konrtpoabnbie | IlpakTuyeckune A op
n/n Bcero H3y4yeHusi | oOpa3oBaTeibHbIE
paboThI padoTbI
pecypcbl
I'pac, cs3uEIit rpad,
1 MIPECTABICHNUE 33Ja9H C TOMOIIBIO 1 https://m.edsoo.ru/4ch78972
rpada
CTCHCHL BAJICHTHOCTH ) BEPIIHUHBI.
2 ( ) bep 1 https://m.edsoo.ru/b35628ef
ITyts B rpade. Llermm u MuKIBI
I'padsr Ha mnockoctu. Jlepeo
3 pad N Hep 1 https://m.edsoo.ru/293b57be
CIIy4anHOTO DKCIIEPUMEHTA
CiyuaiiHble SKCTIEpUMEHTBI
4 (OTIBITHI) U CITyYaiiHBIC COOBITHSL 1 https://m.edsoo.ru/1e5c5¢c2b
DneMeHTapHbIE COOBITUS (MCXO/IbI)
BeposrHocTs cirydaifHOTo COOBITHS.
BepositHocTH cOOBITHIT B OTIBITaX C
5 P 1 https://m.edsoo.ru/d6abadcd
PaBHOBO3MOXXHBIMHA
3JIEMEHTAPHBIMH COOBITHUSIMH
BeposrHocTs cirydaiiHOTo cOOBITHS
BepositHocTH cOOBITHI B OTIBITAX C
6 P 1 https://m.edsoo.ru/18dbbdfs
PaBHOBO3MOXXHBIMH
JJIEMEHTAPHBIMH COOBITUSIMH
[epeceuenne, oObenUHEHHE
7 MHOECTB U COOBITHIA, 1 https://m.edsoo.ru/e33211b4

TIPOTHUBOIIOJIOKHBIC COOBITHS.




dopmyrna ClI0KEeHUs BEPOSITHOCTEN

VcioBHas BEPOSTHOCTb.
VYMHOKEHHE BEPOSTHOCTEH.
®opmyna ycI0BHOM BEPOSITHOCTU

https://m.edsoo.ru/35df5d69

YcioBHas BEPOSITHOCTb.
VYMHOKEHHE BEPOSTHOCTEH.
®opmyna ycI0BHON BEPOSITHOCTU

https://m.edsoo.ru/2f9c223b

10

®opmyrna NOJHON BEPOSITHOCTH

https://m.edsoo.ru/281aaclc

11

®opmymna baiieca. HezaBucumelie
COOBITHS

https://m.edsoo.ru/5cde5e5h

12

Komb6uHaTopHOE IIpaBuIiIo
YMHOXCHUA. HepCCTaHOBKI/I u
(axTopuan

https://m.edsoo.ru/6bdb8b9e

13

Yucno coueranuil. TpeyroabHuk
ITackans

https://m.edsoo.ru/bead65d4

14

Dopmyna 6uroma HeroToHa

https://m.edsoo.ru/a9de8c9e

15

Kontponpnas paborta Nel: "TI'padsr,
BEPOSATHOCTH, MHOXECTBA,
KoMOMHaTOpHKa'"

https://m.edsoo.ru/e3d48d5a

16

bunapHblif citydaitHbIil ONBIT
(ucmpITaHuE), yCIIeX U Hey/ada.
Hezasucumsie ucnbiranus. Cepus
HE3aBUCUMBIX UCIBITAHUH 10
HEPBOTo ycrexa

https://m.edsoo.ru/lacad718

17

Cepust HE3aBUCHMBIX UCTIBITAHHH
JI0 IEPBOTO ycrexa

https://m.edso0.ru/9273b546

18

Cepust HE3aBUCHMBIX UCTIBITAaHHI
bepnymmu

https://m.edso0.ru/aa634999




19

Ciy4aitHblii BBIOOD U3 KOHEYHOH
COBOKYITHOCTH

https://m.edso0.ru/294295cd

20

Ipaxtnueckas pabota ¢
UCIIOTIb30BaHUEM IEKTPOHHBIX
TabIML

https://m.edso0.ru/339f945b

21

Cny4aiiHas BeIUYHHA.
Pacnpenenenue BeposTHOCTEMN.
Juarpamma pacnpeneneHus

https://m.edsoo.ru/7c24cfba

22

Onepanuu HaJl CIy4aiHbIMU
BennuuHaMH. [lpumepst
pacnpenenenuii. bunapHas
ciydaiiHasi BeIUYUHA

https://m.edso00.ru/1877ab9b

23

T'eomerpuueckoe pacnpeneneHue.
BunomuaneHoe pacnpeneneHue

https://m.edsoo.ru/7a42c9c4

24

MaremaTH4eckoe 0XKuaaHue
ciyyaiiHOW BenmuuuHbl. COBMECTHOE
pacmpezienieHue ABYX Clly4alHbIX
BEJIMYMH

https://m.edsoo.ru/82a991ef

25

HesaBucumele cirydaiinbie
BennuuHbl. CBOcTBa
MaTeMaTU4€eCKOro 0>KUJAHUS.
MaremMaTuueckoe 0>KU1aHue
OMHApHOU ciTy4aifHOW BETUYUHBI

https://m.edsoo.ru/b8a29b2f

26

Maremaruueckoe OXKugaHue
TreOMETPUYECKOr0 1
OMHOMHAIIBHOTO pacIpeie/ieHUi

https://m.edsoo.ru/7c2db655

27

Jucnepcust U cTangapTHOE
OTKJIOHEHUE

https://m.edsoo.ru/4b63eb47




28

Jucnepcust OuHapHOH ciryyaiiHON
BenuuHbl. CBOICTBA AUCTIEPCUU

https://m.edsoo.ru/5ccaa468

29

MaTeMaTHuecKoe 0KUIaHue
MIPOU3BECHUA U IUCIEPCUS CYMMBI
HE3aBHCUMBIX CITyYaiHbIX BEIUYUH

https://m.edsoo.ru/64428cab

30

Jucnepcus OMHOMHUANTBEHOTO
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCHOIb30BAHHEM
JJIEKTPOHHBIX TAOJHIL

https://m.edsoo.ru/b38e3126

31

Jucnepcus u cTangapTHOE
OTKJIOHEHUE T€OMETPHYECKOTO
pacnpenenenus. . [IpakTuueckas
paborta ¢ UCIOIb30BaHUEM
JIEKTPOHHBIX TAOJIHIL

https://m.edsoo.ru/a2f1668b

32

O06001IeHre U CUCTEMaTU3aLus
3HAHUHU

https://m.edso00.ru/7b141c89

33

KonTponbsHas pabora Ne2:
"Ucnbitanus bepuymm.
CiydaliHble BETMYUHBI 1
pacrpeneneHus”

https://m.edsoo.ru/84ce345e

34

O06001IeHEe U CUCTEMaTH3aLus
3HAHUU

https://m.edsoo.ru/c4774da2

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

34




11 KJIACC

KoanyecTBo yacoB JJIeKTpPOHHBIE
Ne Jara uugpoBbie
n/n Tema ypoka Bcero Kontpoaeurie | Tlpaxtuyeciue H3ydeHusi | oOpa3oBaTe/ibHbIE
paboThI padoThI
pecypcbl

HepasenctBo Yebsimesa. Teopema

1 UYeobiena. Teopema bepuyiu. 1 https://m.edsoo.ru/3beb9a38
3aKkoH OOJIBIINX YUCET
HepagenctBo Yebsimea. Teopema

2 YeoObimena. Teopema beprymu. 1 https://m.edso00.ru/a8965f46
3aKkoH OOJIBIINX YUCET
HepasenctBo Yebsimesa. Teopema

3 UYebbimreBa. Teopema beprymmm. 1 https://m.edso0.ru/9c2b8348
3aKkoH OOJIBIINX YUCET

4 Br100po4HBIi METO] HCCIIeI0BAaHUI 1 https://m.edso0.ru/36d2a371
IIpakrrueckas padora ¢

5 HCIIOJIE30BaHUEM 3JICKTPOHHBIX 1 https://m.edso0.ru/393f2333
TaOINIL
I'enepanbHast COBOKYITHOCTb U
ciy4aitHas BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMH XapAKTEPUCTUKAMH.

6 OreHKa CpeTHeTo U JUCIIEPCU 1 https://m.eds00.ru/32379174
TeHEPaNIbHON COBOKYIMTHOCTH C
TIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHK

7 Tetiepanbhas COBOKYIHOCTL U 1 https://m.edsoo.ru/6cbedadd

cltydaiiHas BBIOOpKA. 3HAKOMCTBO C




BBIOOPOYHBIMH XapPAaKTEPUCTHKAMH.
O1LieHKa CPEAHET0 U AUCTICPCUH
TeHEePaIbHO COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTUK

OueHnBaHUE BEPOSITHOCTEH COOBITHI
110 BIOOpKE

https://m.edsoo.ru/b52ac466

Cratuctuyeckas runotesa. [Iposepka
MIPOCTEHIIINX THIIOTE3 C HOMOIIBIO
CBOJWCTB M3YYEHHBIX PacIIpe/IeIeHIH

https://m.edsoo.ru/adb221dc

10

Cratuctuyeckas runoresa. [Iposepka
MIPOCTEUIINX TUIOTE3 C IOMOILBIO
CBOIICTB U3y4EHHBIX PAaCIpPEICICHUN

https://m.eds00.ru/64367654

11

IIpakruueckas pabdora c
HCIOJIb30BaHUEM DIIEKTPOHHBIX
Ta0IULL

https://m.edsoo.ru/d194e88b

12

ITpuMepb! HempepBIBHBIX CIyYaitHBIX
BestynH. OYHKIUS IIOTHOCTH
BEPOSITHOCTH

https://m.edso00.ru/2753aa8f

13

PaBHOMepHOE pacipeseneHue.
ITpumeps! 3a4a4, IPUBOASAIINX K
TOKa3aTeIbHOMY M K HOPMaJIbHOMY
pacrpeeneHusIM

https://m.edsoo.ru/2f796c1b

14

DyHKIHUSA IIOTHOCTH BEPOSITHOCTH
M10Ka3aTeJIbHOTO pacupeiesieH s

https://m.edsoo.ru/77b5f81d

15

@DyHKIMS IIIOTHOCTU BEPOSTHOCTU
HOPMAJIbHOTO PaCIpeaeIeHUs]

https://m.edsoo.ru/fc4f2b93

16

IlocnenoBarenbHOCTh OJIMHOYHBIX

https://m.edsoo.ru/bb3433c3




He3aBHCUMBIX coObITHi. [IprmMep
3a7a4y, OpUBOALICH K
pacnpenenenuto ITyaccona

IpaxTuueckas padota ¢

17 HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4f776b7
TaOIHULL
K -

18 OBAPHALI ABYX CHYHAMHBEIX https://m.edso0.ru/538cc254
BenuunH. Koaddunuent xoppensauuu

6.

19 CoBMECTHEIC HAGMIOLCHIA ABYX https://m.edsoo.ru/daf287de
BCIIMYNH

20 BeiGopounbili kooppunert https://m.edsoo.ru/14775cc3
KOppeIsILuH
P N

21 ASIIIHNE MEAY HHHeHHOfl CBABIO https://m.edsoo.ru/18cc149f
U NPUYINHHO-CJICACTBEHHOU CBA3BIO

22 JInneiinas perpeccus https://m.eds00.ru/dc7227b6
IIpaxTuueckas padora ¢

23 HCTOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/d3c4367f
TaOINIL
IIpencraBnenre JaHHBIX C TOMOIIBIO

24 TaOJIMIl ¥ JUarpaMm, OmucaTesibHas https://m.edso0.ru/c8755b54
CTAaTHUCTHKA
O C PaBHOBO3MO

25 VIPITP © PABHOBOSMONIPING https://m.eds00.ru/da6d9525
JJIEMEHTAPHBIMH COOBITUIMH
B - o

26 BIYHACIICHUE BEPOATHOCTEU CO6LITI/II/I https://m.edsoo,ru/4a1f5d68
¢ IpUMeHeHHeM (GopMya
Brrancnenue BeposITHOCTEH COOBITHI

27 C IPUMEHEHHEM rpapuuecKuX https://m.edso0.ru/c124269b

MECTOJIOB: KOOpAWHATHASA NpsMasi,




JepeBo, quarpamma Difnepa

Cry4aiiHble BETUYUHBI 1

28 1 https://m.eds00.ru/612166d2
pacnpeneneHus

29 MaTehfaTqueCKoe OAHAAHHC 1 https://m.eds00.ru/4489a645
CIIy4anHOUW BEJIMYNHBL

30 Maremaruiieckoe oxuaaRKe 1 https://m.edso0.ru/971a5¢33
CIIy4anHOU BEJIMYNHBL

31 KOHTponLHax"pa(SOTa: Beposrhocts 1 https://m.edsoo.ru/7c3953e4
M CTaTUCTHUKA
Berncnenne BeposSTHOCTEH COOBITHI

32 C IpUMEHEeHUEM (POpMyIT U 1 https://m.edsoo.ru/82aad161
rpaMYecKuX METOI0B
Beraucnenne BeposSTHOCTEH COOBITHIH

33 ¢ mpuMeHeHueM GopMyI U 1 https://m.edsoo.ru/acd7bf63
rpaduueckux MeTo10B
CrnyJaifHble BETHYUHBI 1

34 pacnipenenenus. MaremaTuueckoe 1 https://m.edsoo.ru/fe15c66b
O’KHJJAHUE CITydaifHOM BEINYHMHBI

OBIIEE KOJIMYECTBO YACOB I10 34
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI

10 KJIACC
Kon IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThHI OCBOEHHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o0mero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEH U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaThb  NOHATHSIMU:  CpedHee  apudmernyeckoe, MeaAUaHa,
' HauOoJbIlIee, HAMMEHbIIIee 3HaYCHHE, Pa3MaxX MacCHBa YHUCIOBBIX JAHHBIX
OmnepupoBaTh MOHATUSMH: CIYYAHHBIA SKCIIEPUMEHT (OMBIT) U CIydaiiHOE
COOBITHE, 3JEMEHTApHOE COObITHE (dIEMEHTApHBIH HCXOJ) CIydailHOTO
6.3 OMbITA; HAXOJAWTh BEPOSATHOCTH B ONBITAX C PaBHOBO3MO>KHBIMU
CIIydaifHBIMHU COOBITUSIMU, HAXOAUTh U CPABHUBATH BEPOSATHOCTH COOBITHI B
W3YYEHHBIX CITy4YalHBIX SKCIIEPUMEHTaX
Haxogute u QopmynupoBaTh COOBITHS: mepecedueHne U OOBbeAUHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTUBOMIOJOKHOE JTAaHHOMY COOBITHIO;
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OnepupoBaTh MOHATUSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
6.5 HaXOJUTh BEPOSTHOCTH C IMOMOIIBIO TMpaBUja YMHOXKEHHS, C MOMOIIBIO
JiepeBa CIIy4aifHOTO OTbITa
6.6 [TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS ITPH PEILICHUH 3324
OnepupoBaTh MOHATUSMU. UCHBITAHUE, HE3aBUCHUMbIE HCIBITAaHUS, CEpHUs
6.7 UCTIBITAHUM, YCIEX W HeyJaua; HAXOJUTh BEPOSTHOCTH COOBITHH B CEpUU
' HE3aBUCHMBIX HCIIBITAHUM [0 TEpPBOTO YCIexXa, HaXOIUTh BEPOSTHOCTU
cOOBITHII B cepuH UctibiTanuii bepuymnnu
6.8 OnepupoBaThb MOHATUAMU:  CilydailHas  BENWYMHA, paclpeesieHue
' BEPOSTHOCTEH, TuarpaMmma pacnpeaesieHus
11 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpPeHEro o0mero 00pa3oBaHus
pe3yJibTara
5 Teopus BeposiTHOCTEH U CTaTUCTHKA
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5.2 OnepupoBaThb MNOHATHEM MAaTEMaTUYECKOTO  OXKHJAaHUS, IPUBOAUTH




MNPpUMEPLI TOI'O, KaK IMPHUMCHACTCA MATCMATUYCCKOC OXHUAAHUC cnyqaﬁHoﬁ
BCIINYHNHEI, HaxoauThb MaAaTEMATHYCCKOC OXHNOaHUueC oo JaHHOMY
pacupeaciICHUuIO

5.3

Nmets npeaACTAaBJICHUEC O 3aKOHC OOJIBIIINX YHCE

5.4

Nmets MNpCeaACTAaBJICHHUC O HOPMAJIbHOM paCIpCACIICHUU




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMbId 3JIeMEHT COAEPKAHUS

TeOpI/IH BepOHTHOCTeﬁ U CTaTUCTHUKaA

6.1

[IpencraBnenre JaHHBIX ¢ MOMOIILIO TabauI 1 auarpamm. Cpennee apudmeTndeckoe,
MeauaHa, HauOoJbIlllee M HAaUMEHbIIIEE 3HAYCHUS, pa3Max, JUCIEPCHUS U CTaHJIapTHOE
OTKJIOHCHHUE YHCIIOBBIX HAOOPOB

6.2

CiyuaifHble SKCTIEPUMEHTHI (OTIBITHI) U CIIydaiiHbIe COOBITHS. DJIeMEHTAPHBIC COOBITHS
(vcxobl). BeposTHOCTH CiydallHOTO COOBITHS. BIM30CTh YacTOTBHIM BEPOSTHOCTH
coObiTHil. CiydaiiHble OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHOCTH COOBITHH B ONBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanuu  Hax COOBITUSMH. TEepecedyeHue, OOBeAMHEHHE, MPOTHUBOIOIOKHbBIE
coObItust. {uarpammsl Diinepa. opmyrna cioKeHus: BEpOATHOCTEH

6.4

YcnoBHas BCPOATHOCTD. YMHOXKEHHE BepOHTHOCTeﬁ. HCpCBO CHy‘I&ﬁHOFO
OKCIICpUMCHTA. CDOpMy.]'Ia ITOJTHOM BCPOATHOCTH. HeszaBucumele cOOBITHS

6.5

KomOunatopHoe mnpaBwio yMmHOxeHus. IlepecraHoBku u  ¢akropuan. Ywucio
couetanuil. Tpeyroapauk Ilackans. @opmyna Ounoma HeroTona

6.6

BunapHblii ciydaiiHbpli  OmBIT (MCHBITAHWE), YCHEX W Heydada. He3aBuCHUMBIC
ucneiTanng. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycrmexa. Cepus
HE3aBHCHMBIX UCTIBITaHUN bepHymnnu

6.7

Cnyuyaitnas BenuuuHa. Pacmpenenenue BeposiTHOcTel. JluarpamMma pacmpe/esneHus.
[Tpumeps! pactipeneneHuid, B TOM YHCIie TeOMETpUIecKoen OMHOMUATLHOE

11 KIIACC

Kon

IIpoBepsieMbId 3JIeMEHT COAEPKAHUS

TeopI/IH BepOHTHOCTeﬁ U CTaTUCTHUKaA

5.1

UucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEJIMYMH: MAaTeMaTH4YeCKoe OXKHIaHue,
JHCTIEPCUsl M CTaHAApTHOE OTKJIOHeHue. [Ipumepbl nmpuMeHeHUs MaTeMaTH4eCKOro
OXKHJAaHMsI, B TOM 4YHCIE B 3aJadyax M3 MOBCEJIHEBHOM >XH3HU. Maremarndeckoe
OXKHJaHHe OMHAPHOW CIy4allHOW BETWYMHBI. MaTeMaTHYecKoe OKHMJaHHE CYMMBI
ClIydaifHbIX BETMYMH. MaTeMaTH4ecKoe 0KHIaHUuE U AUCTIEPCHS TEOMETPHUECKOT0 U
OMHOMUABHOTO pacIpeieIeH i

5.2

3akoH OOJBIIMX YKMCET M €ro poJib B HayKe, MpUpoje u oduiecTBe. BriOOpOUHBIit
METO/1 UCCIICZIOBAHUIMA

5.3

HpI/IMepLI HCIIPCPBIBHBIX CHy‘I&ﬁHHX BCIIMYHH. Ilonstue 0 IIJIOTHOCTHU




pacipeaciCHusd. 33,[[3‘11/1, MNpUBOAAIINMC K HOPMAJIbHOMY PACIPCACICHHUIO. ITonsaTue o
HOPMAJIbHOM PaCIpeaCICHUN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
NMPOBePsAEMOro OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero
TpeOOBaHUSA o0pa3oBaHus

Bnagenue MeTomaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHHs 3ajad,
yMeHHue (QOpMYyIUpOBATH M ONEPUPOBATh TMOHATHUSAMU: OIpEAeICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, NPU3HAK, [OKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH, MPUMEHATh MX; YMEHHE (POPMYIUPOBATH
oOpaTHOE ¥ MPOTUBOIMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ] MaTeMaTH4eCKOW HHIYKIINH,
MPOBOAMTH JOKa3aTeNIbHBIE PACCYKICHUS NP PEIIEHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE OIEepUpOBATH
MOHATHSAMH. MHOKECTBO, MOJMHOKECTBO, OMEpaly HajJ MHOKECTBaMHU,;
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OTMCAaHUS PealbHBIX MPOIECCOB U SIBJICHHUN W NPU PEIIEHUU 3a7ad, B TOM
qHclie U3 JIPYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEPUPOBATH MOHATUIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCO0aMU; UCMOIb30BaTh Tpadbl Npu

PCUICHUHU 3a/1a4

YMeHne omnepupoBaTh MOHSTHUSIMH: HATypallbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTETEHb C LIEeTIbIM MOKa3aTesieM, KOpeHb HaTypalbHOU CTENEeHH, CTETEHb C
palyoHaIbHBIM MOKA3aTeNeM, CTEIEeHb C JCWCTBUTEIbHBIM IMOKa3aTeNeM,
norapudm uHcIa, CHUHYC, KOCHHYC M TAaHTEHC IPOU3BOJLHOTO YHCIHA,
OCTaTOK MO MOAYJIO, pPalMOHAIBHOE YHCIO, HUppalOHAIbHOE YHUCIIO,
MHOXXECTBA HATypalbHBIX, IENbIX, pAaIMOHAJbHBIX, JIEHCTBUTEIHHBIX
2 qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINNA 00NN
JeNUTeNb W HauMEHbllee oOlee KpaTHoe, anroputMm EBkiuma mnpu
pelIeHn: 3aa4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CHCTEMaMHU
CUHCIICHHSI; YMEHHUE BBIMOJIHATH BBIUMCIICHUE 3HAUEHUH U MpeoOpa3oBaHus
BBIpOKEHUH CO CTemeHsMU U Jjorapudmamu, mnpeodpa3oBaHus APOOHO-
palMOHANFHBIX  BBIPQKEHUN; yMEHHE  ONEpUPOBATH  MOHITHSIMHU:

oCIacaA0BaTCIIbHOCTD, apI/I(I)MeTI/I‘ICCKaH nporpeccusa, IrcoOMCTpUYICCKaA




nporpeccusi, OECKOHEUHO YOBIBAIOIIasi T'€OMETPHUYECKasi TMPOrpeccus;
yMEHHUE 3aJlaBaTh IIOCJICAOBATEIILHOCTH, B TOM YHCJIEC C IOMOIIbIO
PEKYppEHTHBIX (HOPMYJI; YMEHHE OMEPUPOBATH MOHATHIMH: KOMIUIEKCHOEC
YHCJIO0, CONPSOKEHHBIE KOMIUICKCHBIC YHCIA, MOAYJIh W  apryMEHT
KOMILJICKCHOTO ~ 4®cia,  (GopMa  3amUCH  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TPHUTOHOMETPHUYECKAass U ainreOpanveckas); yMeTb
MPOU3BOJIUTE apU(PMETHUCCKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCTIOIb30BAaHUS KOMIUICKCHBIX YHCEJ; OTIEpUPOBAThH
MOHATHUAMM. MaTpuia 2X2 u  3X3, ONpeneauTeNh  MaTPHIBI,

FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACIIUTCIIA

YMeHue OIICpHUpPOBATh MNOHATHAMH. palHMOHAJIBHBIC, HPpPaLMOHAJIbHBIC,
IIOKAa3aTCJIBHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/Ie, TPUT'OHOMCETPUYCCKHC
YpaBHCHUsT MW  HCPABCHCTBA, MX CHCTEMBI, YMCHHE OIICPpUPOBATH
MOHATUSIMHU. TOXKIAECCTBO, TOXACCTBECHHOC npeoGpa?.OBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ H HCPABCHCTB, PaBHOCUIIBHOCTbL
ypaBHeHHﬁ, HEPAaBCHCTB M CHCTEM,; YMCHHMEC pCIIaTh YPaBHCHMUS,
HCPAaBCHCTBA M CHCTCMbI C IIOMOIOBIO PA3JINYHBIX HpI/IéMOB; peuiaTb
YpaBHCHUs, HEPAaBCHCTBA W CHCTEMBI C TMAapaMeTpoOM,; IPUMECHITH
YpaBHCHUS, HCPABCHCTBA, HUX CHUCTEMbI IS PCIICHHUA MATCMATHYCCKUX

3a/laq 1 3a7ia4 U3 pa3JIMIHbIX obnacreit HAayKUu U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MNOHATHAMH: GYHKOMS, YETHOCTH (DYyHKIHUH,
MEePUOJUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIIMH, 3KCTpeMyM (QYHKIMH, HauOoJblliee W HaUMEHbIEe 3HAUCHUS
GYHKIIMM Ha TIPOMEXKYTKEe, HempepblBHAs (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMH, TepBasi U BTOpas MPOW3BOJHAs (YHKIIMH, TEOMETPUUYECKUN U
bu3nuecKuii CMBICT TPOU3BOAHOM, IMEpBOOOpaszHas, OIpeaeaEHHbIN
WHTErpai; yMEHHWE HaxOOuTh aCUMNOTOTHI Tpaduka (QyHKIWH, yMEHUE
BBIYHMCIISATh  MPOU3BOAHBIE  CYMMBI, TPOU3BEICHHS, YacCTHOTO U
KOMITO3UIIMU (PYHKUMH, HAXOJIWUTh YpaBHEHHE KacaTellbHON K Trpaduky
GYHKIIMM, YMEHUE HAaXOJWUTh MPOU3BOJHBIC JJIEMEHTApHBIX (YHKIUH;
YMEHHE HCIOJNb30BaTh MPOU3BOAHYIO IS HCCIEIOBaHUS (DYHKIIMIA,
HAaxXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAYEHUS (QYHKIHMA; CTPOUTH
rpaduky MHOTOYIEHOB C HUCIOJB30BaHUEM ammapaTa MaTeMaTHUYeCKOTO
aHalv3a; TMPUMEHATHh TMPOU3BOAHYIO [UIsI HAXOXKACHHUS HAWIYyYIIeTro
pelleHrus B TMPHUKIAJAHBIX, B TOM YHUCIE COLMAIbHO-)KOHOMHUYECKUX U

(bU3UYECKUX 3a/1ayaxX; HAXOJUTh TUIOMIAIN U O0O0BEMBI (PUTYP C TTOMOIIBIO




MHTCrpajga, NpUBOAUTH NPHUMEPbl MATEMATHYCCKOI0 MOICIHUPOBAHUS C

noMo1Isio g hepeHIrnaIbHbIX YpaBHEHUN

YMmeHnue onepupoBath NOHIATUSIMU: Tpaduk GyHKIMU, oOpaTHas QyHKIuS,
KOMIO3MIUsL (QYHKIUH, JMHEHHass (QYHKIWs, KBaJpaTH4yHas (QYHKIIHS,
panmoHanbHas (QYHKIUS, CTEleHHas (QYHKIUS, TPUTOHOMETPUYECCKHE
GbyHKIIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TOKa3aTelbHAs U
norapupmuveckass (yHKIHUH, YMEHHUE CTPOUTh TpadUKd H3yYCHHBIX
byHKIUH, BBITIOJTHATL ~ MpeoOpa3oBaHusi  rpadukoB  (DYHKIIHH,
WCIIOJIb30BaTh TPApUKHU IS W3YYEHHS MPOIECCOB U 3aBUCUMOCTEH, TpU
pelieHny 3a7a4 W3 APYrHX YYeOHBIX NMPEAMETOB W 3a/a4 U3 pealbHOU
KW3HU;, BBIpAKATh (OPMYIaMU 3aBHCHUMOCTH MEXAY BEJINYHHAMU,
UCIIOJIb30BaTh CBOWCTBA M TpadWKu (YHKIUH Ui PEIICHUsS ypaBHEHUH,
HEPaBEHCTB M 3a/Ja4 C MapaMeTpamMH;, H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA peIHGHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue peuiatb TCKCTOBBLIC 3aa4d pPAa3HbLIX THIIOB (B TOM YHCIIC Ha
MIpOUCHTLI, AOJIM U YaCTH, Ha IABUIKCHHC, pa60Ty, CTOUMOCTBb TOBApOB U
yCiyr, HaJOIry, 3a1a4u U3 obnactH YIIpaBJICHUA JIMYHBIMU U CeMEHHBIMU
(bPIHchaMI/I); COCTaBJIAATh BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA MU HUX
CUCTCMBbI II0 YCJIOBHUKO 3aJayu, HCCICAOBATH IIOJYYCHHOC pPCHICHHUC U
OLICHMUBATb HpaBIIOHOI[O6HOCTB pe3yiIbTaToOB, YMCHHEC MOJICIUPOBATH
pC€ajlbHBIE CHUTyallMM Ha $3bIKEC MAaTEMaTHKH, COCTaBJIATH BBIPAXKCHMU,
YpaBHCHUS, HCPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aa4u, UCCICAOBATDH
IMOCTPOCHHLIC MOACIHN C HUCIIOJIB30BaHHECM arrapara anre6pbl,

WHTEPIPETHPOBATH MOTYYCHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSIMH. CpefHee apupMeTHyYecKoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYCHHUsI, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOrO0 Habopa, YMEHHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOopMalKIo, TPEACTABICHHYIO0 B TabMuIaX, HA auUarpammax, rpadukax,
OTpaKaroOIIyI0 CBOWCTBA pealbHBIX MPOIIECCOB U SBICHUI;, MPEACTaBIATh
nHpOpMAIMIO C TIOMOINBIO TaONWMIIT W JUarpaMM, HCCIIEI0BaTh
CTaTUCTUYCCKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadUuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; TpaUUIECKH HUCCIICI0BATh COBMECTHBIC

Ha6J'IIOI[€HI/I5I C IIOMOIIOBIO JUarpaMm pacCCuBaHUAg U JIMHEHHOM perpeccuun

YMeHue OIICpHUPOBATh MOHATHAIMMU. CHy‘I&ﬁHHﬁ OIIBIT H CHy‘IﬂﬁHO@

CO6]E>ITI/Ie, BCPOSATHOCTD CHy‘IﬂﬁHOFO CO6BITI/I${; YMCHUC BBIYUCIIATH




BEPOSATHOCTh C HKCIIOJIb30BAaHHEM TpaQHUUECKHUX METOJ0B; NPUMEHSThH
(GOpMYIBI CIIOKEHUS M YMHOXCHHS BEPOSTHOCTEH, (QOpMyny IOITHON
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTopHble (HaKkThl U HOPMYIIHI,
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIICPUPOBATH
MOHATUSAMU.  CIIydaiiHas BEIMYMHA, PACIpPENICIICHUE BEPOSTHOCTEH,
MaTeMaTU4eCKOE OXHUIAHUE, JHCIEPCHUs M CTaHJAPTHOE OTKIOHCHHE
CIyYaifHON  BeNWYMHBI, (QYHKIWW  paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEIbHOTO U HOPMAJILHOTO paclpe/ieiCHUi; YMEHHE
UCTIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACIPEICICHUN ISl PEIICHUs 3a71a4,
3HaKOMCTBO C MOHSTHSMH. 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICZIOBAHUI; yMEHHE TMPHUBOJIUTH MPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEPUPOBATH MOHATHUSMHU. COUYETAHWE, NMEPECTAHOBKA, YHCJIO COYCTAHHH,
YHCIO  TEpPEeCTaHOBOK;, OwHOM  HbIOTOHA; yMeHHWE  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYKICHHUS VIS PEIICHUS 3a]1a4; OICHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITUH; COCTABIISITh BEPOSTHOCTHYIO MOJIEIb U

MHTEPIPETUPOBATH MOTYUYECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh IMOHATUSAMH. TOYKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YT, IJIOCKUH yroJl, IByrpaHHbIN
yroJj, TpEXTPaHHbII Yrojl, CKpPellMBaloIIuecs MpsiMble, MapauieNbHOCTh U
MEPIEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroll MEXIy HpsIMbIMH,
Yroa MEXIy MNpSAMOW U TUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSIMH,
paccTosiHhe OT TOYKH [0 TUIOCKOCTH, PAcCTOSHHUE MEXAY MPSIMBIMH,
paccTosiHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MpU pEIICHUU
3a1a4 U3y4eHHbIE (PAKTBI U TEOpEeMBbl IIAHUMETPUU; YMEHHE OIIEHHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpA; CTPOUTh MaTEMaTHYECKHE
MOJIST C TIOMOINBI0 TEOMETPUYCCKUX TOHITHH M BEJIWYWH, pPEIIaTh

CBA3AaHHBIC C HUMH IIPAKTUYCCKUC 3a/1a4U
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOAAb (GUTypbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, TMPaBUIbHBIH MHOTOTPAHHHMK, CEUEHHE MHOTIOTPaHHHUKA,
KyO, mapaijenenuresn, Opu3Ma, OUpaMuaa, ¢Gurypa M TMOBEPXHOCTh
BpallleHus], IWIMHIpP, KOHYC, map, cdepa, miomanb cdepsl, IUIOMIAIL
MOBEPXHOCTU MUPAMUIbI, TPU3MBI, KOHYyCa, UWIMHApa, O0BEM KyOa,
MPSIMOYTOJIBHOTO TMapajieNienuieaa, MUpaMubl, TPU3MbI, IHIMHIPA,
KOHycCa, Imapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHUS KOHyca W ITWIMHAPA,

mapaJiiCjibHbIC OCH HWJIM OCHOBAHHUIO, CCUYCHHUC IIIapd, IIIOCKOCTD,




Kacaromasicss cdepbl, HWIMHIAPA, KOHyCa;, YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHUKa, M300pakaTh MHOTOTPAaHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAallIeHUs, UX CEYEHHUS, B TOM YHUCIIEC C TIOMOIIBIO FIEKTPOHHBIX CPE/CTB;
YMEHHE MPHUMEHSTh CBONCTBA T€OMETPHUYECKUX (UTYp, CaMOCTOATEIHHO
bopMynupoBaTh OMpeEesICHUs U3y4yaeMbIX (PUTYp, BBIABUraTh THIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX T'eOMETPUYECKUX (uryp, 0oOOCHOBBIBATH WU
ONpoBepraTh HX; YMEHHE TMPOBOAUTH KIacCHUPHUKAIUIO GUryp 1o
pPa3IUYHBIM TPHU3HAKaM, BBITIONHATE HEOOXOJUMBIE JIOTIOJHUTENbHBIC

MMOCTPOCHUA

11

YMeHHe  omepupoBaTh IMOHATHSAMM. JIBDKEHHE B  IPOCTPAHCTBE,
napajulelibHbIM MepEeHOC, CUMMETPHUsS Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeobpazoBaHue MoA00Hs, TOJNOOHBIE (GUTYPHI, YMEHHUE
pacrio3HaBaTh paBHbIC W TMOJ0OHBIC (UTYPHI, B TOM 4YHCIEC B TPUPOJIC,
HCKYCCTBE, apXUTEKTYpE; MCIO0JIb30BaTh TEOMETPHUYCCKHE OTHOIICHUS TIPU
PEIICHUU 3a]a4; HaXOJUTh TCOMETPUYECKUE BEIMYMHBI (IJIMHA, YroJ,
IUIOIIA/(b, 00BEM) MPH PEIICHUH 3a7a4 M3 APYTHX y4eOHBIX MPEAMETOB U
U3 peajJbHOW JKHU3HHM, YMEHHE BBIYHCIATH T'€OMETPHUYCCKUE BETUYHHBI
(uMHA, yroi, ImiIomIags, OO0BEM, IUIOMAAb IOBEPXHOCTH), HMCIIOIB3YS
M3YYCeHHBIC (OPMYIBI M METOJBI, B TOM YHCIIC. IUIOIIA[b MOBEPXHOCTH
MUPAaMUJIBI, TPU3MBI, KOHYCa, IWIMHIpPA, IUIOMaab chepbl; 00bEM Kyoa,
MPSIMOYTOJBHOTO  MapajuIe/IeuIeia, MUPaMHUIBI, TPU3MBI, IHIHHJIPA,

KOHYCa, [1apa; yMEHHE HaX0AUTh OTHOIIEHHE 00bEMOB MO0OHBIX (HHUTYP

12

YMeHue OIICpUPOBATH NMOHATUAMH. HNPSAMOYroJibHAasA CHCTEMa KOOpPAMHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOPA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOPA Ha 4YHCIO, Ppas3jIo’KCHHUC BCKTOpa II0 6a3Hcy,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKAY
BCKTOpaMM,; YMCHHE HCIIOJIb30BaTh BeKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

JUIsL PECIICHUA TCOMECTPHUYCCKUX 3a4a9 U 3a/ia4 APpYTrux y‘le6HHX npeamMecToB

13

YMeHue BbIOUPATh MOAXOSIINA METOJT IS PEIICHUs 3aJ[a4K; TOHUMAaHHE
3HAYUMOCTH MaTEeMaTHKH B HM3YYEHHUH MPUPOJTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWI; YMEHHE pAaCIlO3HABaTh TMPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE NMPUBOJAUTH MPUMEPHl MaTEeMaTHUYECKUX

OTKPBITHI POCCUICKON U MUPOBOM MareMaTH4YE€CKOW HayKu




IHEPEYEHbDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
1 Yucia v BEIYUCIICHUS

1.1 HarypanbHbie u nienbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YU Ce

12 Panmonanbhbie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOICHTHI,
' 0ECKOHEUYHBIC TICPUOTUUCCKUE IPOOH

13 ApudmeTrueckuii KOpeHb HATypalibHOH cTerneHu. [leiicTBus ¢ apuMEeTHUECCKUMHU
' KOPHSIMU HATypaJIbHOW CTETIICHU

14 CrerneHb ¢ 1enbiM nokaszaresieM. CTerneHb ¢ palMoHaIbHbIM TIokazareneM. CBoicTBa
' CTETICHU

15 CuHyC, KOCHMHYC M TAHICHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuaHbie M HATYpaIbHBIC JIOTApU(MBI

JleWicTBUTENbHBIE YHWClA. ApUPMETHYECKHE OIlepalud C JICHCTBUTEILHBIMU
1.7 yrciaamu. [IpuOnmKkEHHbIC BEIYUCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKA U OLICHKA
pe3ysbTara BhIYMCICHUN

1.8 [IpeoOpaszoBaHue BhIpaKEHU

1.9 KommnekcHsie yncna
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Lenbie 1 1poOHO-pallIOHATbHBIC YPAaBHEHHS

2.2 HppaumoHnansHble ypaBHEHUS

2.3 TpuroHoMmerpuueckrue ypaBHEHUS

2.4 [TokasarenbHbIe U JIOTapuPMUIECKHE YPAaBHEHUS

2.5 I{enbie 1 1poOHO-pAIIMOHATILHBIEC HEPABEHCTBA

2.6 HppanmonansHbie HEpaBeHCTBA

2.7 [Toka3zaTenpHbIC U JOrapUPMHUUECKIE HEPABCHCTBA

2.8 TpuroHoMeTpuyecKre HepaBeHCTBA

2.9 CuCTeMBI ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHUMSI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpwuiia CUCTeMbI JIMHEWHBIX YpaBHEHHH. ONpeIeTuTe b MaTPHIIbI
3 OyHKIMH U TpaduKu




Oynkums, cnocobbl 3amanus ¢QyHkuuu. ['padux (yHkumu. B3zaumuo obOpaTHbIe

31 ¢byukuun. YétHble u HeuéTHbIe GyHkuuu. [lepuoauueckue QyHKIuN
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHui QyHkuuu. Hynu ¢dyHKuumn.
3.9 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PyHKIIMH.
' Makcumymbl U MUHUMYMBbI (yHKuud. HauOonbliee ¥ HavMeHblllee 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE
33 CrenenHas ¢yHKUMS C HaTypaldbHBIM U LENbIM ToOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0if CTEICHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenpHas u norapudmuueckas pyHKIUH, X CBOMCTBA U rpaduku
36 Touku pa3pbiBa. AcuMntoTel rpadukoB Qynkuuid. CBoiicTBa  (QyHKIUH,
' HENpPEPHIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, COCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyna ciI0KHBIX TPOIIEHTOB
4 Hauvana maremaruueckoro ananmza
4.1 [TpousBonHas ¢pyHkiuu. [Ipou3BoIHbIE STIEMEHTAPHBIX (PYHKIIHIMA
[IpumeHeHre TPOM3BOAHONW K HCCIENOBAaHMIO (PYHKUMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOOJbIIEro U HAaUMEHBIIEro 3HaueHus (YHKIHMHU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHoecTBo, onepanuu Haja MHOXKecTBaMH. JluarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTUCTHKA
6.1 OnmucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @Ourypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAIICHHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 642128716983724773353688762604743216767611711841
Bnageney Bonkoea EkaTepuHa BUKTopoBHa

OeicTevTened C 04.06.2026 no 04.06.2027



http://www.tcpdf.org

		2026-10-05T13:56:33+0500




