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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «BeposTHOCTh M CTATUCTUKAY YTIYOIEHHOTO YPOBHS SIBIISACTCA
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia&éHHOTro
YPOBHSI Ha YPOBHE CpeIHEro 0011ero oopazoBanus. Y4eOHbIN Kypc MpeaHa3HaueH
st GOPMHUPOBAHUSA Y OOYYArOIIMXCS CTaTUCTUUYECKOW KYyJIbTYpPhl M TMOHUMAaHUS
pOJIM TEOPHH BEPOSTHOCTEN KaK MAaTeMaTHYE€CKOr0 MHCTPYMEHTA ISl W3YUYEHUS
CIIy4yalHbIX COOBITHH, BEIMUMH U TiporieccoB. [Ipu n3yuenunn kypca odoramarorcs
MPEACTaBICHUS] OOYYaIOIIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBaeTCs NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYE€CKHMX METOJIOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMsl, U
Ha pa3BUTHE NPEACTABICHUNA O CIy4allHBIX BEJIIMYMHAX U B3aUMOCBSA3SIX MEXIY
HUMHU Ha BaKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL ONTMCAHUSI aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUYNH, TOTPEIIHOCTEN
B pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBIM
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJOB,
HEOOXOJMMBIX CIEUAIUCTaM HE TOJbKO MHXKEHEPHBIX CIIELUaIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHbIE O0IIECTBEHHBIE HAYKH
B 3HAUMTEJIIbHOM MeEpe MCHOJB3YIOT anmnapar aHajiu3a OOoJbIIUX JaHHBIX.
[leHTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXKIEHHE 3aKOHa OOJIBIINX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA NPHUPOJbI, MMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECIECHBI OCHOBHBIC
coziepkatesibubie TUHUM: «CiyyaliHble cOOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIE€MEHTHI TEOpUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4yeOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYPCOB.

Copnepxxanne nmuaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKHT OCHOBOM
st (GOPMUPOBAHUS TPEICTABICHUNA O PpACHpEleICHUH BEPOSTHOCTEH MEXIY
3HAQYEHUSIMH CIIyYalHbBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIBHON JTUHUN



3aHMMAeT H3Y4YEHHE TIE€OMETPUYECKOr0 M OWHOMHAIBHOTO paclpeiesieHuil u
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKLIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha OINHCAaHUU U
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (PYHKUIMH. OCHOBHOE
BHHMAaHHE YAEISIETCS O0Ka3aTeIbHOMY U HOPMAJIIBHOMY PacCIIpEEeICHHSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTcsl 0O3HAKOMHTENIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINHMCAHHE OTOM CBSI3M C IOMOILBIO
KO3 UIMEHTa KOPPEIsUUU U €ro BbIOOPOYHOIrO aHajora. OJTH 3JIEMEHTHI
COJIEpP>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO HAa YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U T€OMETPHH.

Emé oauH 2JIeMEHT  COAEp)KaHWs, KOTOPBIA  IpejlaraeTcsi  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHuEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS] AKTyaJbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Y4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH H
YIPABJICHUEM.

Ha uzydenue yueOHOro kypca «BeposiTHOCTb U CTATUCTHKa» HA yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heaento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepmuHbL ['padsr Ha TUTOCcKOCTH. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (Mcxobl). BepostHOCTh ciydaitHOro coObITHs. bin3ocTh 4acToThl U
BEPOSTHOCTU COOBITUI. CiTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSMH.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOATHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
skcniepumenTa. Gopmyna nosHou BepostHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIBITAHUW 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX HcTibITaHUU bepHyun. CiiydaiiHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj Cly4yallHbIMH BeIWYMHAMU. buHapHas ciydaiiHas
BeqnurHA. lIpumepsl pacnpeneneHwii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMHAJILHOE.

CoBMecTHOE pachpenesieHHe JIBYX CiydalHbIX BeaW4yuH. He3aBucumblie
CIIy4yallHble BEJMYMHBL.MaTeMaTu4ecKkoe OXHUJAHUE CIYYalHOW BEJMYHHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHJIAHUS
(cTpaxoBaHue, JoTepes). MarTeMaTHdecKkoe OXHIaHUE OWHApHOM clydaitHOMN
BEJIMYMHBI. MareMaTu4yeckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIMYMH.
MaremMaTrndeckoe OKuJaHNuEe TEOMETPUUECKOTO U ONHOMHUAIBHOTO PaCIpeIeIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMUMHBL. MaTeMaTrudeckoe
0’KMJaHUE MPOU3BEICHUS U JUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Jlucniepcusi ¥ CTaHAAPTHOE OTKJIOHEHWE OWHOMHAIBLHOTO PaCIPEACIICHHUS.
Jucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACTIPEAECICHUS.

11 KJIACC

HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uucen. BwiOopounslii  Merom — uccienoBaHuil.  BriOopouHble



xapakTepucTUkU. OlleHMBaHUE BEPOSTHOCTU COOBITUS 1O BHIOOPOYHBIM JITAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K IIOKA3aTEIbBHOMY PACIPEIEICHUIO. 3a1auH, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpezeneHus, QyHKIUSI IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHUS.

ITocnenoBaTeIbHOCTh,  OJWHOYHBIX  HE3aBHCHMBIX  COOBITMH. 3amauw,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. KoadduuueHnt nuHeiHON
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bI0 U MPUYMHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METO HAUMEHBIINX KBaJAPaTOB.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBH 1 CTATUCTUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJgaHckoro  oOmiectBa  (BBIOOPBI,  ONpPOCHI U JIPyroe),  yMEHHUe
B3aMMOJICHICTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHUH, pacCyKIEeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKoOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€30MacHOro o0pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHUTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccu W peanu3oBbIBATH COOCTBEHHBIE >KHU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJBTYPhl, TIOHUMAHHWE BIUSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHHE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAHUE TIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KakK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh MPOCKTHYIO
U UCCJIeIOBATEIbCKYIO JIEATETbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornyeckue 1eMcTBU:

BBISIBJISITH U XapPAKTEPU30BATH CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy IMOHATHAMH, (HOPMYIHPOBATH
OmpeieSIeHUs] TOHITUHN, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  NIPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemeHnss y4eOHOW 3amadd  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIEHUS, BEIONPATh HAaNOO0JIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BOMPOCH,  (UKCHpYIOUIME  MPOTUBOpEuUHe,  MNpoodsieMy,
YCTaHABJIMBAaTh UCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOATEIFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
NPOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCA, A& TAKKE BBIIBUIaTh
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HH(POPMALINIO Pa3TUYHBIX BUIOB U (hOpM
MIpEeJICTaBIICHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSTENIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
W THCHhMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS [0 XOAY pEIICHHs 3a/1auu,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIe0OBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:
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COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa penieHUs
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl TMpU pelieHUd Y4YeOHBbIX 3aJay, NPUHUMATH I€JIb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (00CykaeHusi, OOMEH MHEHH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIocKkuid rpad, CBSI3HBIN Trpad,
nyTb B rpade, Ienb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4allHOTO
DKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATh TOHATHAMHU: CIyYalHBIA OSKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydyailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (OpMYyTHUpPOBaATH COOBITHS: TIEPECEUCHHE, OOhETMHEHHNE TaHHbBIX
COOBITUH, COOBITHE, NPOTHUBOIOJIOKHOE JAHHOMY, HCIIOJIB30BaTh JHAarpaMMbl
DOlinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PElIeHUs 3aad, MoJb30BaThes (Hopmysnon
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



10

OIIEpUPOBATh NOHATUAMU: YCIOBHAS BEPOSATHOCTh, yMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4yalHOro  3KCIEpPUMEHTa, HaXOJIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXEHUS, JIepeBa CIIy4alHOTO
OTbITa, WCIOJB30BaTh (OpMyINy MONHON BeposTHOCTH, ¢Gopmyny baiteca mpu
pelIeHnn 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMyle MU IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4allHOTO OIbITa, PEUICHUS
3aJ1a4 110 TEOPUU BEPOSTHOCTEY;

CBOOOIHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIAy4YailHBIA  ONIBIT
(ucmpITanue), ycrex M Heyladya, He3aBHCUMBIC HWCIIBITAHUS, CEpPHsl UCIIBITaHHI,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUIA JJO IEPBOTO YCIIEXa, B CEPUU
UCIIBITaHUI bepHysuH, B ONbITE, CBSI3aHHOM CO CIy4YalHBIM BRIOOPOM M3 KOHEUYHOMN
COBOKYITHOCTH;

cBOOO/IHO OINEpPUPOBATh MOHATUSAMM: ClydyailiHas BEIMYMHA, pacHpeleeHUe
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIU4YMHA,
reOMETPUUYECKOE, ONHOMHAIIBHOE PacIpee/ICHUE;

ONEpUpOBaTh MOHATUAMH: COBMECTHOE paCHpelesieHue [BYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpEEiIeHUs IBYX CIIy4alHbIX
BEJIMYUH [UIS BBIJEICHUS PACIpPEACIICHAsS KAXKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTIO OKUIAHUs CIIy4ailHOW BEJIMUYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBa MAaTE€MaTUYECKOIO OXHUAAHUS TpU pEUIeHUH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeiesieHusi) MPU PEIICHUU 3a/lad, BBIUUCIATH JUCHEPCHI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PacCIpeIeICHUN.

K koniy 11 kinacca oGyyaronuiicss HayquTcs:

BBIUUCIISTH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBHIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKN TE€HEPATbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PacpeIeICHUSIMU;

OPUBOANUTH  NpPUMEPBHl  33Jay, MNPUBOIAALIIMX K  [IOKa3aTeJIbHOMY
pacIpenesieHu0, 3aJad, NPUBOIAIIMX K HOPMAJbHOMY  PaCIpPEACIICHHUIO.
OmneprpoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH MOKA3aTENIBHOTO
pacnpenenenus, GyHKUUs ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO pacIpeieIeHMs,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJBHOTO PACHpPEEICHUS;ONPenesaTh
KO3 GUIIUEHT TUHEHHON KOPPEISILIMU, BHIOOPOUYHBINA KOAPDUIIUEHT KOPPEIALUH.



TEMATHYECKOE IINTAHUPOBAHUE

11

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 DeMeHTHI Teopuu rpados 3
2 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeIbHbIX UCIIBITAHUI.
5 Wcnbrtanus bepaymm. Ciay4aiiHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUNHBI U paclIpeeIcHUsS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

Ne ni/n

12

KoanuyecTBo 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aK0H OOJBIINX YUCET

DJeMEHTHl MaTeMaTHYEeCKON CTaTUCTHKH

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTeIbHOE U
HOpPMAaJIbHOE pacIipeieIeHUs

Pacnpenenenue Ilyaccona

CBs13b MCXKOY CJIy‘IB,fIHI:IMPI BEInM4YnHaMun

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 1
34 1
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

14

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HbI rpad, npeacTaBieHne
3a/1a49¥ ¢ MOMOIIBIO Tpada

CrerneHnb (BaJIGHTHOCTD) BEPILIUHBI.
[Tyts B rpade. Llenu 1 muxIibt

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
CIIly4aifHble COOBITUS. DleMEHTapHbIE
cOOBITHSI (MCXObI)

BeposiTHOCTB ciiy4aifHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beIMHEHHE MHOXKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEM




YcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

15

8 BeposiTHOCTEeN. Dopmyna ycI0BHON
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTE. DopMyJsia yCIOBHOU
BEPOATHOCTH

10 dopmyIia OIHON BEpOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHO€E IpaBUI0 YMHOXKEHHUSL.
[TepectanoBku U dakTopua

13 Yucno coueranuii. TpeyrosbHUK
[Tackans

14 ®opmyna bunoma HproToHa
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOHMHaTOpuKa"
buHapHBIN Cily4ailHBIA OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN J0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAaHUH 110
NEPBOro ycrexa

18 Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[TpakTrueckas padoTta ¢
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUIY

16

21

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. Jnarpamma
pacnpezneneHus

22

Onepauny Haj cay4aiiHBIMU
BenuyuHamu. [Ipumepst
pactpeneneHnii. bunapnas cirydaiinas
BEJIMYMHA

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

MaremaTnueckoe OKuaaHue
city4aiiHo! BenuuuHbl. COBMECTHOE
pacrpenesieHle IBYX ciaydaiHbIX
BEJIMYUH

HesaBucumsble ciyyaliHbIC BEJIMYHHBI.
CBolicTBa MaTEMaTHYECKOTO
OKHuIaHus. MaremaTuueckoe
O’Ku1aHue OMHapHOU ciryyaitHOM
BEJINYUHBI

Marematnueckoe 0KUIaHUE

reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneneHun

27

Hucnepcus u ctaHIapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BennurHbl. CBOMCTBA JUCTIEPCUT




MaremaTHuecKoe 0XKHUIaHuE
29 MIPOU3BENICHUS U TUCTIEPCHUS CYyMMBI
HE3aBUCHMBIX CIIyYailHBIX BEITHYUH

Jucnepcrss OMHOMHATIBHOTO
pacnpenenenus. [IpakTuueckas padota
C UCIOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0JIUIL

30

17

Jucnepcus u cTtaHapTHOE
OTKJIOHEHUE TEOMETPUIECKOTO
31 pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TAOJIHUIY

32 OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUN

KonTponbnas pabota No2:
33 "Ucneitanus bepnymu. Ciyyaiinbie
BEJIMYMHBI M pacIipeesieHus "

34 O000111eHHE U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

18

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3zoBaTe/ibHbIE

pecypchl

HepasencrBo YeObimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema

YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YKCeT

Br10opouHbIif METO] MICCIIEIOBAHUIMA

[TpakTryeckas pabora c
HCIIOJIb30BAHNEM JIEKTPOHHBIX TAOJINLL

I'enepasibHast COBOKYITHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TeHEPATIbHON COBOKYITHOCTH C TOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
ciryyaitHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpefHero 1 Jucnepcun




reHepalbHON COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

19

OneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BEIOOpKE

10

11

Crartucruueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YYEHHBIX pacIpeieIeHun

Cratuctnueckas runoresa. [Iposepka
IIPOCTEHMIINX TUIIOTE3 C IOMOLIBIO
CBOMCTB U3YYEHHBIX paclpereIeHuin

[IpakTuueckas pabota c
WCIOJI30BAHUEM DJIEKTPOHHBIX TAOJIHIL

12

[IpuMepsl HENIPEPBIBHBIX CIIy4anHbIX
BesanYuH. OYHKIUSA IITIOTHOCTH
BEPOSITHOCTH

13

14

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3aJ1a4, NPUBOIALINX K [TOKA3aTeIbHOMY U
K HOPMaJIbHOMY pacIpeieIeHUSIM

qDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
IOKa3aTCJIbHOTO pacClpeaACICHUA

15

(DYHKIII/ISI IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O PAaCIIpCACIICHUA

16

TlocienoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITH. [Ipumep 3anaun,
MPUBOISIIEH K paclpeIeICHUIO
Ilyaccona

17

[IpakTryeckas pabora c
MCIIOJIb30BAHNUEM DJIEKTPOHHBIX TAOJIHNIL




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

20

18 Koaddurment koppensuun

19 CoBmecTHbIC HAOMIOIEHUS IBYX BEIMYUH

20 Br16opounslii ko durmeHT
KOppessun

21 Paznuuue Mex1y TMHEHHOU CBS3BIO U
MIPUYHUHHO-CJIEICTBEHHO CBS3bIO

22 Jlunelinas perpeccus

93 [IpakTuueckas pabota c
WCIOJI30BAHUEM DJIEKTPOHHBIX TAOJIHIL
[IpencraBnenune 1aHHBIX C TOMOIIBIO

24 TaOJUI] ¥ AUarpaMM, OlHcaTeIbHAas
CTaTHCTUKA

o5 OMBITH ¢ PABHOBO3MOKHBIMH
3JI€MEHTapPHBIMUA COOBITUSIMHU

26 Brruncnenmne BeposiTHOCTEH COOBITUI C
puUMeHeHneM (hopMyI
Brruncnenue BeposiTHOCTEN COOBITUI C

97 MPUMEHEHHEM TpaUUECKUX METO/I0B:
KOOpAMHATHAs IpsiMasi, 1epEBO,
auarpamma Ditnepa

28 CrnyyaiiHble BEIMUMHBI U paclipeieTIeHUs

29 MaremaTuuecKoe OKHUIAHUE CIYYANHON
BEJIMYUHBI

30 MaremaTuuecKoe OKHUIAHUE CIyYalHON

BCINYHHBI




31 Kontponbnas padota: "BeposTHocTh 1

cTaTUCTUKA"

21

Brruuciienue BeposTHOCTEH cOOBITHI C
32 npuMeHeHreM (OopMyIl U TpapuuecKux
METOJI0B

Brruuciienue BeposTHOCTEH cOOBITHI C
33 npUMeHeHHeM (opMyIl U TpapuuecKux
METOZIOB

CrnyuaiiHble BEIMUUHBI U

34 pacrpenenenusi. MaTeMaTu4eckoe

0XKMJAHUE CIYyYalHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




22



23

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 Yurtath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTh MOHATHSAMH: cpeaHee apudmeruyeckoe, MeAHaHAa,
HauOoJIbIlIee, HAUMEHbIIIee 3HaYCHUE, Pa3MaX MacCHBa YUCIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMU: CITy4aiiHBIA SKCIIEPUMEHT (OIIBIT) U cIy4yaiiHoe
coObITHE, PIEMEHTapHOE COOBITHE (JIEMEHTAPHBIA HCXOM) CIy4aitHOro
6.3 ONbITa; HAXOJUTh BEpPOSTHOCTH B OMNBITaX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITUSIMU, HAXOUTh U CPABHUBATH BEPOSATHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u ¢dopMynupoBaTth COOBITUS: TEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
' MONIb30BAaThCA  JUarpamMmMamMu  Oiinepa ©u  GOPMYIOH  CIOXEHUS
BEPOATHOCTEN IIPH PEIICHNH 33]a4
OnepupoBaTb MNOHATUSIMU: YCJIOBHAsT BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITUS; HAXOJUTh BEPOATHOCTU C TMOMOILIbIO MpPaBUJIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIIeX M HeyAauya; HaXOAUTh BEPOSTHOCTH COOBITHI B cepuH
' HE3aBHCHUMBIX MCIBITAHUNA 0 MEPBOrO YCIEXa, HAXOIUTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuii beprymnu
6.8 OnepupoBaTb NOHATUSAMM: CllydailHas BEJIMYMHA, pAaCIpENEICHHE
' BEPOATHOCTEN, AUarpaMma paclipeaesieHus
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yjabTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIAyYalHOM  BEJIIMYUHBIIO

pacripeeseHuI0 WIIA ¢ TIOMOIIBIO IHarpaMm
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OnepupoBaTb MOHATHEM MATEMaTUYECKOTO OXXHMJAHUS, IPUBOJUTDH
IIPUMEPHI TOT0, KaK PUMEHSAETCS MAaTEMAaTUYECKOE 0’KUJJAaHUE CITydalHOU

52 BEJIMYMHBI, HAXOAUTb MAaTEMaTHMYECKOE OXHJAaHWE IO JaHHOMY
pacrnpeeseHuIo

5.3 HmeTpb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCE

5.4 HmeTh npeacTaBiieHne 0 HOpMaIbHOM pacrpeeeHuN
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
IIpencraBnenue JaHHBIX C THOMoOLIbl0 Tabmuy u  guarpamm.  CpenHee
6.1  apudmermueckoe, MeauaHa, HauOOJbIIEE M HAaUMEHbIIEE 3HAUEHHs, pa3Max,
JMCIIepCUs U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB
CraydaliHple SKCIIEPUMEHTHI (OMBITHI) M CIIydailHble COOBITHA. DJEMEHTapHbIC
coObITust (MCX0abl). BeposaTHOCTH ciydaitHOro coObITHsI. BIu30CTh YacTOThIM
6.2  BeposATHOCTH COOBITHH. Ciy4aiiHble ONBITHI C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSAMU. BeposiITHOCTH COOBITHI B ONBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
6.3 Onepauuy Hajx COOBITUSMHU: TIEpECcEYEHHUE, OOBEIUHEHHUE, IPOTUBOMOIOKHBIE
' coObITHs. [Irnarpammbl Ditnepa. @opmyiia ClI0KEHUS] BEpOITHOCTEH
6.4 YcnoBHass  BEPOATHOCTb. YMHOXKEHHE BEpPOATHOCTEH. [lepeBo  ciiy4yallHOTO
' skcniepuMmenTa. dopmyna nosiHoH BeposiTHOCTH. HezaBucrumbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHokeHusa. IlepectanoBku u ¢akropuan. Yucno
' coyeranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunaphblii cnyvyaliHeli ONBIT (MCIBITaHUE), yclex M Heynada. HesaBucumsie
6.6  wucneitanms. Cepusi HE3aBUCHUMBIX HCIBITAaHWHA 10 TmiepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm
6.7 Crnydaiinas BenmuunHa. Pactipenenenue BeposiTHOcTed. JlnarpamMma pacripesiesieHus..
' [Ipumeps! pacnpesiesieHnid, B TOM YHCIIE€ T€OMETPUUECKOEN OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
YucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEIMUYMH: MaTEMaTHYECKOE OKHUIAHUE,
JUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl NpUMEHEHNsT MaTeMaTH4YECKOTIO
51 OKUJaHMs, B TOM YHUCIIE B 3a/7adax W3 IOBCEAHEBHOM >KM3HM. MaTemaTHueckoe
' OXKHMJIaHWE OWHApPHOW CITydyallHOW BETWYMHBI. MaTeMaTH4ecKoe OKHIaHUE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOe OKUIAHUE U TUCIIEPCUSA T€OMETPUIECKOTO
1 OMHOMUAJIBHOTO pacIpeesIeHHi
5.9 3aKkoH OOJIBIIMX YMCENl U €ro pojib B HayKe, mpupoje U olmiecTBe. BriGopouHbIit
' METO/T CCIIE0BaHMUI
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IIpuMepsl HENpEpBIBHBIX — ClIydalHbIX BeauyuH. [loHATHE O IDIOTHOCTH
5.3 pacrpeneneHus. 3agady, IPUBOAALINE K HOPMAIbHOMY pacnpenenenuto. [lonarue
0 HOpPMaJIbHOM PaclpeAcIeHUN
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELIEHUS 3ajady;
yMeHue ¢GopMyIHpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (OPMYIIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMAaTUYECKON HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHMsS TIpU pEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYK MPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, IMOJAMHOXECTBO, ONEpallUy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PeasIbHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HAaTypallbHOE YHCIIO, IIeJI0e YHCIIO,
CTETIEHb C LIEJIBIM II0Ka3aTesaeM, KOPeHb HaTypallbHOM CTENEeHH, CTENeHb
C pamMoOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIeHCTBUTENBHBIM
nokaszareneM, JorapugMm yHucia, CHUHYC, KOCHHYC U  TaHIE€HC
IPOMU3BOJIHOTO YHCIA, OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHbIIUI OOIIMI JenuTeNnb U HauMEHbIee
of1ee kpaTHOe, aNropuT™ EBKInaa npu pemeHny 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS;  yMEHHE
BBINIOJIHATH BBIYMCIICHHE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAXKEHUH CO
CTeNeHsAMHU U Jorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH INOHATUAMH: ITOCICAOBATCIIBHOCTD,
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apudMeTHIecKas mporpeccus, FreoMeTpHIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHME  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX POPMYII;
YMEHHUE ONepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMIIJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (opma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTh INPOU3BOAUTH apU(METHUECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH W HEPABEHCTB, PaBHOCUJIBHOCTb
YPaBHEHHH, HEPABEHCTB M CUCTEM; YMEHHE pEIIaTh ypaBHEHUS,
HEPABEHCTBA W CHCTEMBI C IIOMOINBI) PA3JIMYHBIX NPHUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I1ApaMETPOM; IPUMEHATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHHUsS] MaTeMaTH4YECKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee U HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIiBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢u3nyecKkuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeHEHHbIN
MHTETpajl; YMEHUE HaXOAWTh ACHUMOTOTHI Tpaduka (yHKIHMU; yMEHHE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTapHBIX (DYHKIUM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIH30BAHUEM allapara MaTeMaTHYeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIydlIero

peUiCHUsd B MNPUKIAIHBIX, B TOM YHCJIC COLUAIBHO-DKOHOMHWYCCKUX U
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bu3HYeCKUX 3a7a4axX; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIIBIO
WHTErpajia; MPUBOIUTh MPUMEPbl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKLUsA, KOMIO3MLIMA (GYHKUUH, JUHEHHas (QyHKIUsS, KBaJpaTU4Has
byHKLus, paroHaibHast byHkuus, CTENIeHHast byHKIU,
TPUTOHOMETpPUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
¢yHKIMM, TOKa3arenbHas M Jorapupmuueckas (yHKIHH;, YMEHHE
CTPOUTh TpapUKH H3yuyeHHBIX (YHKLUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpaduKoB (QPYHKINH, HCHIOIB30BATH TPAPHUKH ISl H3YYEHUS TPOIIECCOB U
3aBUCUMOCTEH, NP PELICHUHU 3aJad U3 APYrMX y4yeOHbIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXATh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U IrpaduKu QyHKIMHA A1 pereHust
yYpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HbBIX TUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH U CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yd, MCCIIEJ0BATh IIOJyYECHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue oneprupoBaTh MOHATHIMUA: CpeaHee apudMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHHUS, pa3Max, TUCTIEPCHUsl, CTAaHapPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTPaXKAIOIIYIO CBOMCTBA pPEAIbHBIX MPOIIECCOB M SBJIICHUM; TIPEICTABIATH
uH(pOpMAILIMI0O C TIOMOMIBIO TaONHMII ¥ JAWAarpaMM; WCCIIEIOBATh
CTaTHCTHYCCKUE JTaHHBIC, B TOM YHCIIE C NMPUMEHECHUEM TpaduyecKuX

MCTOOB U 3JICKTPOHHBIX CPCIACTB; rpa(l)nquKH HCCICA0BATh COBMCCTHBIC
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HAOJIIOJICHUsI C T[IOMOILIBIO JuarpaMM pacCceMBaHUs M JIMHEHHOU

perpeccuu

YMeHue omnepupoBaTh MOHIATHSMH: CIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOTHON
BeposATHOCTH, popMyiy bepHymin, komOuHAaTOpHBIC (DAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MNOHATUSIMH: CllydailHasi BeNWYHHA, pacHpelle]ieHue BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXHUIAHWEe, JHUCICPCHs M CTaHJAPTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKa3aTeJBbHOTO W HOPMAJIBHOTO pacIpeelieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpeleIeHud Ui
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOYHBIX WCCIEAOBAHUN; YMEHHE MPHBOIUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJBIIMX YHCEN B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBIICHUSX; YMEHUE OTICPUPOBATH MOHSATUSAMU: COUYCTAaHUE, IIEPECTAHOBKA,
YHCIIO COYETaHWM, YUCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHwHe
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PACCYXIACHHUS TSl PEIICHUS 3a]1a9;
OIICHUBATh BEPOATHOCTH  PEAIbHBIX  COOBITHUN; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECS MpPSMBIE,
MapaJUIEIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIY MPSAMBIMH, YroJl MEXAY NPSIMOM M IIJIOCKOCTBIO, YroJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHUH 33734y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTUYeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHUAMH: TUIOMIAAb (PUTYPHI, 00BEM (UTYPHI,
MHOT'OI'paHHUK, HpaBI/IJILHBIﬁ MHOTI'OrpaHHUK, CCYCHHUC MHOI'OIrpaHHHKA,

KyO, Mmapajiienenurnen, Mpu3Ma, nupamuaa, (Gurypa u TMOBEPXHOCTb
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11

BpallleHus, UINHAP, KOHYC, Imap, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH IMUPAMH[IbI, MPU3MbI, KOHyca, IHIUHIpa, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapaUleNieNuIlela, MTUPAMUIBL, TPU3MBL, MUIWHAPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CCUCHUST KOHYCa W LUJIMHJPA,
napajuleibHbIe OCH WJIM OCHOBAaHHIO, CCUCHHE Ilapa, IUIOCKOCTb,
Kacaromiascss cdepsl, MIMHIPA, KOHYCA; yYMEHHE CTPOHUTH CCUCHUE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BPAIIICHUSI, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO JJICKTPOHHBIX CPEICTB,;
YMEHME IIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bOpMyITHPOBAThH ONMPEICICHUS U3YdaeMbIX (DUTYP, BBIABUIATh THITOTE3bI
0 CBOMCTBax W MPU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
ONpOBEpraTh WX, YMEHHE MPOBOJAMWTH KiIaccuuKaimoo GUryp rmo
pPa3jiMuHbIM IHpPHU3HAKAM, BBIIIOJHATDH HGO6XOI[I/IMI)IG JOIIOJIHUTCIIBHBIC

IMOCTPOCHUA

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBWKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U M0J00HBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HWCIOIH30BATH T'€OMETPUYECKHE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh F€OMETPUUECKUE BEIUYUHBI (JUIMHA, YOI,
iouiaib, 00bEM) MpH pPEeLIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHUE BBIUUCIATH N€OMETPUYECKHE BEIMUYMHBI
(mHA, yroJs, IJIOmagb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIIONIB3YS
u3ydeHHbIE (POPMYIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUpPaMUIbl, TPU3MBbI, KOHYCa, HWIMHJPA, TUIomaab cheprl; 00bEM Kyoa,
OpsSIMOYTOJIBHOTO TMapajljiesienunesa, MUPaMHUIbI, MPHU3MBIL, IHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP

12

YMeHue onepupoBaTh MOHITUIMU: NPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3joKeHHe BeKTopa Mo Oasucy,
CKaJIsIPHOE IPOMU3BEICHHE, BEKTOPHOE IIPOM3BEACHHME, YroJl MEXKIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIA U KOOPIWHATHBIA METOJ
JUIS peUIeHHs TEeOMETPUYECKUX 3aJad M 33434 JPYrux Y4eOHBIX

MPEAMETOB
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13

YMmenue BbIOMpATh TMOAXOMAMIMKA METOA Ui pELICHUs 3ajauu;
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOIIECTBEHHBIX NPOIIECCOB U  SBJICHHUI, yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOJMTH
IIPpUMEPBl  MATEMAaTU4YECKUX OTKPBITMM pPOCCUHCKOM M  MHUPOBOU

MaTeMaTH4YeCKOM HaYyKHU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Hucna u BIYUCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JpoOW, MPOIECHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpodH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eficTBus ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETEeHU

14 Crenenb ¢ nenbM mnokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapru(MbI

JlelicTBUTenbHBIE uucia. ApupMmeTnyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TPABWIA OKPYIJICHUS, TMPHUKUAKA W
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaunoHanpHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [TokazarenbHble U TIOrapu(pMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 OyHKIUH U TpapuKH
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@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKImu
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
32 IIpomexxyTkn  3HAaKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (YHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HamOosbliee m HauMeHblIee 3Hau€HHE
(GyHKIHMU Ha TPOMEXYTKE
33 CrenenHast QyHKIUS C HaTypalbHBIM M IENbIM IMOKazarenem. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. @opmyiia cI0KHBIX POLEHTOB
4 Hauana maTremaTiueckoro aHaiunsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe FIeMEHTApHBIX (YHKIMHA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 dKCTpeMyMbl. Haxok1eHre HanOOoIbIIer0 ¥ HAMMEHBIIETO 3HAaUYeHUs (PYHKIIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBepXHOCTH BpaIlCHUS
7.5 KoopauHats! 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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