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HOACHUTEJIBHASA 3AIINCKA

VY4eOnblii Kypc «BeposSTHOCTh U CTaTUCTUKA» YNIyOJEHHOTO YPOBHS SIBIISETCS
IPOJIOJKEHUEM U Pa3BUTHUEM OTHOMMEHHOIO y4eOHOT0 Kypca yIiiyOoJaEéHHOTO YPOBHS Ha
YPOBHE cpenHero oomero oOpa3zoBaHMs. YUeOHBIM Kypc MpeIHa3HaYeH s
(popmMupoBaHus y 00y4yaroUIMXCsl CTAaTUCTUYECKOU KYJIBTYPhl M IOHUMaHUS POJIU TEOPUU
BEPOSATHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA JIJIsl U3yUEHUS CIy4YailHbIX COOBITUH,
BEIMYMH U 1poneccoB. [lpm wu3yyeHMm Kypca oOoramarrcs MpeacTaBICHUS
o0y4Jarommxcsi 0 METoJax UCCIeTOBaHHs U3MEHUNBOTO MHUPA, Pa3BUBAETCS] IOHUMaHUE
3HaYMMOCTH U OOIIHOCTUM MAaTe€MaTHuYeCKUX METOJOB IMO3HAHUS KAaK HEOThEMJIEMOM
YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Conepxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKpEIIEHUE 3HAHUM, MOTyYEHHBIX
IpU HM3YYEHUU Kypca Ha ypOBHE OCHOBHOIO OOLIEro OOpa30BaHMs, U HA Pa3BUTHE
MPEICTABICHUNA O CIIyYallHBIX BEJIMYMHAX W B3aWMOCBSI3AX MEXJY HUMH Ha Ba)KHBIX
IIPUMEpPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHI U3 OKPYXKAOLIEro Mupa. B pesynbrare y
oOyvaromuxcsi  JOJDKHO  c(OpMHpOBaTbCs  NpeJCTaBleHWe O  HauOolee
YHOOTPEOUTENBHBIX U OOIIMX MAaTEMAaTUYECKUX MOJEISIX, UCIIONIb3yEMbIX JJI ONMUCAHUS
AHTPOINOMETPUUECKUX M JeMOTrpadUueCcKUX BEJIMYMH, MOTPEIIHOCTEW B pa3IuvHbIC
polla M3MEPEHUSIX, IJIUTEIBHOCTH O€30TKa3HOM pabOThl TEXHUYECKHX YCTPOUCTB,
XapaKTepUCTHUK MAaCCOBBIX SIBJIEHUI U MPOLIECCOB B 001IECTBE. Y YEOHBIN KypC SBISETCA
0a3oi JIsI OCBOCHHMSI BEPOSITHOCTHO- CTATUCTUYECKUX METOAOB, HEOOXOJIUMBIX
CIIEIHAINCTAM HE TOJIBKO WHKEHEPHBIX CHEHUAIBHOCTEN, HO TAK)KE COLIMAIBHBIX U
IICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKU B 3HAUUTEIbHOMN
MEpE MCIOJB3YIOT anmnapar aHajan3a O0oibIIuX JaHHBIX. LleHTpaibHyl0 yacTh y4eOHOro
Kypca 3aHUMaeT oOCYKJeHHE 3aKoHa OOJNBIINX 4yucend — (pyHIaMEHTAIBLHOTO 3aKOHA
IPUPOIBI, UMEIOIIETO MaTEMAaTHYECKYI0 (POpMATIN3aLIUIO.

B cooTBeTcTBHMM ¢ YyKa3aHHBIMH LIE€JSIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh W CTaTUCTHKA» Ha YIIYyOJEHHOM YpPOBHE BbLICJIECHBl OCHOBHbBIC
cogepxarenbHble JHUU: «CiydaiiHple COOBITUS U BepOSITHOCTU» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMuMO OCHOBHBIX JJMHUI B YUEOHBIN KypC BKIIFOUEHBI 2JIEMEHTHI Teopuu Tpados
Y TEOPUU MHOXECTB, HEOOXOAUMBIE IS TIOJHOIIEHHOTO OCBOCHMSI MarepHralia JaHHOTO
y4eOHOTO Kypca U CMEKHBIX MAaTEMaTHYECKUX YUEOHBIX KyPCOB.

Coneprxanue nuHum «Ciay4aitHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOH ISt
(opMUpOBaHUS NPEACTABIECHUN O PACIPENEICHUN BEPOSITHOCTEN MEXTY 3HAYECHUSIMU
CIy4YalHBIX BEJIMYMH. BaXHy!0 4YacTb B JTOM CONEPIKATEIBHOM JIMHUH 3aHUMACT
U3y4EHUE TE€OMETPUUECKOTO U OMHOMHUAIBHOTO paclpeneIeHUN U
3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOTaMU — MOKa3aTENbHBIM U HOPMaJIbHBIM
pacHpeneneHus M.

Tembl, CBsA3aHHbIE C  HENPEPBIBHBIMH  CIy4alHBIMA  BEJIMYMHAMU U
pacnpeneneHus MY, aKIIEHTUPYIOT BHUMAHUE OOY4aroIIMXCsl HA ONUCAaHUM U U3YYEHUU



CIIy4alHBIX SIBICHUM C TOMOIIBI0 HENpephIBHBIX (yHKIMNA. OCHOBHOE BHUMAaHHE
yAeJsieTCs ToKa3aTeJIbHOMY M HOPMaJIbHOMY paclpeiesICHUsIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMUTEIHHOE H3YUEHUE CBA3H MEKITY
CIyJallHBIMM BEJIMYMHAMH W OINHUCAaHWE OSTOW CBS3M C MOMOIIBI0 KoddduimenTa
KOPPEJISALMY U €r0 BELIOOPOYHOTO aHaIora. JTH 3JIEMEHTBI COJIEPKaHUs Pa3BUBAIOT TEMY
«/lnarpamMmbl paccerBaHMs», U3YYEHHYIO HA YPOBHE OCHOBHOTO 00I111ero 00pa3oBaHus,
¥ BO MHOTOM OTIMPAIOTCS Ha CBEICHUS U3 KypCOB alreOpbl U TEOMETPHUH.

Emé onuu snemMeHT comepkaHusi, KOTOPBIA Mpejiaraercs Ha 03HAKOMHUTEILHOM
YPOBHE — MOCJEI0BATEIbHOCTh CIIyYailHBIX HE3aBUCUMBIX COOBITUH, HACTYIAIOIINUX B
eauHully BpeMeHU. O3HaKOMIICHHE C PacHpelcICHUEM BEpPOSTHOCTEM KOJIWYECTBA
TaKUX COOBITUN HOCUT Pa3BUBAIOIIUIN XapaKTep U SBISETCS aKTyaJbHBIM IS OyIyIInxX
a0UTYpUEHTOB, TMOCTyMNAalONMX Ha Y4YeOHbIE CHENHUATBHOCTH, CBS3aHHBIE C
0O0I1I1eCTBEHHBIMU HAayKaMU, IICUXOJIOTUEH U YIIPABICHUEM.

Ha wusydyenue yueGHOro Kypca «BeposiTHOCTH M CTAaTUCTHKa» Ha yIIyOJICHHOM
ypoBHe oTBoauTCsl 68 yacos: B 10 kinacce — 34 yaca (1 gac B Henenio), B 11 kiacce — 34
yaca (1 gac B Hezenro).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

['pad, ca3ubIil Tpad, mytr B rpade: nUKIB U 1iend. CTeneHb (BaJCHTHOCTD)
BepiuHbl. [padsr Ha mmockocTu. JlepeBssi.

CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITHsL (McXofbl). BeposTHOCTH ciydaitHoro coObiThsa. biu3ocTh yacTtoThl U
BEPOSITHOCTU COOBITHI. CiydaliHbIe ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Hajx COOBITUSIMU: TIEpECEUEHUE, OObETUHEHHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammsl Ditnepa. Dopmyrna clokeHUs BEpOSITHOCTEH.

YcnoBHasE BEpPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEW. /[lepeBo ciydalHOTO
skcnepuMenTa. Popmyna nonHOM BeposTHOCTH. Popmyna baiteca. HesaBucumbie
COOBITHS.

bunapHbIl coydallHbIA ONBIT (MCHBITAHKE), yCeX U Heynada. HezaBucumele
ucnbiTanus. Ceprst HE3aBUCUMBIX UCIIBITAHUM 110 IIEPBOTO ycnexa. llepecranoBku u
daxropuan. Yucno couetanuid. Tpeyronbauk [Tackans. @opmyna 6unoma HerotoHa.

Cepus He3aBUCUMBIX UcTbITaHUM bepHymu. CiiydailHblii BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHasgs  BenumuuHa.  Pacnipenenenue  BepoATHOcTed.  Jlmarpamma
pactipenenenus. Onepauuu Haj clly4allHbIMUA BeIWYMHaMU. buHapHas ciydyaiiHas
BennunHA. [IpuMepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUYECKOE U

OMHOMHAIBHOE.
11 KJIACC

CoBMecTHOE pacnpeneneHue JAByX CIydalHbIX BenuuuH. He3aBucumeble
CJIy4alHBIE BEJIUYHUHBI.

Maremarnueckoe OXHUAaHUE CIydYalHOW BEJIMYMHBI  (pacrpencsicHus).
[IpuMepbl TPUMEHEHUSI MAaTEMAaTUYECKOrO OXHUJaHUsA (CTpaxoBaHHUE, JOTepes).
Maremarnueckoe OXuAaHWEe OWHAPHOW CIIy4allHOW BEeNWYMHBL. Maremaruueckoe
OXXHMJAHWE CYMMBl  CIIy4YalHbIX  BEJIMYMH. MareMarndyeckoe  OXHUJIaHUe
Tre€OMETPUIECKOTO U OMHOMHAIIBHOTO PACTIPECIICHHM.

Jucnepcus ©U  CTaHZAPTHOE  OTKIIOHEHUE  CIYyYallHOM  BEJIMYMHBI
(pactipenenenus). Jlucnepcus OMHApHOW CiydyallHOW BENWYWHBI. MareMmaTtudeckoe
OKHMJIaHWE MPOU3BENCHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CITYYaWHbBIX BEJIUYHUH.
Jlucnepcusi w  CTaHAApTHOE OTKJIOHEHHE OWHOMHAIBHOTO paclpenesieHus.
Jlucnepcus U CTaHIAPTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACIIPEAECICHUS.

HepasenctBo YeoObiméBa. Teopema YebObiméBa. Teopema bepnymnu. 3akon
Oompmimx  yucen.  BpIOOpouHBIE  MeTon — uccienoBaHuil.  Bribopounble
xapakTepuctuku. OTEHUBAHNE BEPOSITHOCTH COOBITHUS 1O BBHIOOPOYHBIM JTAHHBIM.
[IpoBepka MpoCTEUIINX TUIIOTES C MOMOIIBIO U3YUYECHHBIX PACIPENCIICHUM.



HenpepriBable ciydaiinple BennuuHbL. [Ipumepsl. DyHKIUSA IUIOTHOCTH
BEPOATHOCTH pacupeneiacHus. PaBHOMEpHOE paclpelesieHne U €ro CBOMCTBA.
3ajauu, MPUBOAAIIKE K ITOKA3aTEIILHOMY PacIpenesieHUI0. 3aaadu, NIPUBOJALINE K
HOPMaJIbHOMY pacnpeeseHnio. OyHKIHs ITIOTHOCTH BEPOATHOCTH IMOKA3aTEIILHOTO
pacnpenenenus, GyHKIMs IIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO PaclpeeIeHHUs.
@DyHKIMSA IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PacIpeIeICHUS.

[TocnenoBaTenbHOCT,  OJUHOYHBIX ~ HE3AaBUCUMBIX  COObITMM.  3amauw,
IpuBOJALIME K pacupeneneHuto Ilyaccona.

KoBapuamuss 1Byx ciydailHbIX BenuuuH. Koapduuuent nauHeHON
koppensiuuu.  CoBMeCTHbIE  HaOMIOAEGHHUS  JIByX  BEIMYMH.  BbIOOpOYHBIN
ko3 puument xoppenauuu. Paznuuue Mexay JIMHEHMHON CBA3bIO U MPUYMHHO-
CJICICTBEHHOM CBA3bI0. JIMHENHAs perpeccusi, METOJ HAaMMEHBIINX KBaIpaToB.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJIYBJIIEHHBI YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCKOro BOCHUTAHUSI:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3HMIIMKA 00YJaroerocsi Kak akTHBHOTO U
OTBETCTBCHHOTO YJICHA POCCHIMCKOTO OOIIECTBA, MIPEICTABICHUE O MAaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHMPOBAHHS PA3JIMYHBIX CTPYKTYp, SBJICHHHA, TPOIEAYP
Ipa)IaHCKOTO 00IIeCTBa (BEIOOPHI, OMIPOCHI U APYTO€), YMEHUE B3aUMOICHCTBOBATh
C COITMAIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C X (DYHKIMSIMH U Ha3HAUCHUEM;

2) MATPUOTHYECKOT0 BOCTIMTAHMSA:

Cc(hOPMHPOBAHHOCTh POCCHUHCKOM TPaXKTAHCKOW HMJICHTUYHOCTH, YBaKCHHS K
MPOIIIOMY W HACTOSIIIEMY POCCHUCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHYKCHHSM POCCHHCKMX MAaTEMaTHKOB U POCCHUHCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BAHUE STUX JOCTIDKCHHH B JAPYTHMX HayKaxX, TEXHOJIOTHAX, cdepax
HYKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, c(hOpMHUPOBAHHOCTH
HPABCTBCHHOTO CO3HAHUS, dTUYCCKOTO ITOBEACHHS, CBSI3aHHOTO C MPAKTUYCCKUM
IPUMEHECHHEM JOCTIKCHUN HAYKH U ICITCILHOCTBIO YUYEHOTO, OCO3HAHKE JTUTHOTO
BKJIaJ[a B IIOCTPOCHUE YCTOWYNBOTO OYIIyIIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHUS:

ACTETHYCCKOE OTHOIICHHUE K MHUPY, BKJIIOYAs OSCTETHUKY MaTeMaTH4eCKHX
3aKOHOMEPHOCTEN, 00OBEKTOB, 3a/1a4, PEIICHUN, PACCyXIECHUH, BOCIIPUUMUYUBOCTD K
MaTeMaTHYCCKUM acleKTaM pa3IuYHbIX BHOB HCKYCCTBA,;

5) ¢puznyecKoro BOCIUTAHHUS:

c(hOpMUPOBAHHOCTH YMEHHUS IIPUMEHSATH MaTeMaTHICCKIE 3HAHUS B MHTEpECcax
30pPOBOTO M 0Oe30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO (340pOBOE MNMHUTaHUE, COATaHCHPOBAHHBIM PEKHUM 3aHITHH W OTABIXA,
perynaspHas (u3nueckas aKTUBHOCTH), (U3HUYECKOEC COBEPIICHCTBOBAHUE IIPH
3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHON IeATEIHbHOCTHIO;

6) TpyI10BOro BOCIIUTAHMS:

TOTOBHOCTB K TPY/LY, 0CO3HAHKE IICHHOCTH TPYI0JIFOOHS, MHTEPEC K Pa3IMUYHBIM
chepaM mpodheCCHOHATBLHON IeATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOW W e
NPWIOKCHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu u
peaau30BbIBaTh COOCTBCHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTBH K
MaTeMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSHKCHUH BCCH KU3HHU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO
B PCIICHHUH MPAKTHYECKUX 3a7a4 MaTeMaTHICCKON HAIPaBICHHOCTH;



7) 3KOJOTHYeCKOro BOCITUTAHMA:

c(hOPMHPOBAHHOCTh  IKOJOTUYECKOM  KYJIBTYpbl, TOHMMAaHHUE BIUSHUS
COLIMAJIBHO-PKOHOMUYECKHUX MPOLECCOB HAa COCTOSIHHE NMPUPOJHOM M COLMATIBHOM
Cpellbl, OCO3HAHKME MIOOATBHOIO XapaKTepa 3KOJOTMYECKUX MPOOJIEM, OpUEHTALIHS
Ha TPUMEHEHHWE MAaTEMaTUYEeCKUX 3HAHWM JIA pemieHus 3aaad B 00JacTu
OKpYXKalollel cpenpl, IJIaHUPOBAHUE TIOCTYNIKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUAN I OKPYKAIOIIEH CPENb,

8) IeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKU, TIOHUMAHUE MaTeMaTU4eCKON
HayKH Kak cepbl YeIOBEUECKOM JACSTEIBbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTHU
JUIS pa3BUTHS [IUBWIN3ALMU, OBIAJCHUE SI3BIKOM MAaT€MaTUKU U MaTEeMaTU4YECKOU
KYJIETYpOU KaK CPeJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISITh MPOECKTHYIO
Y UCCIIEA0BATENbCKYIO IEATEIIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATBI

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble joruveckue 1ecTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYUIECTBEHHbIE IMPU3HAKKA MaTEeMaTHYECKUX
00BEKTOB, MOHATHUN, OTHOIIEHUI MEX1y MOHATHIMU, POPMYIUPOBATH ONPEIACICHUS
NOHSTUMN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(pUKallMU, OCHOBAHUS IS
000OLIEHHS U CPAaBHEHMSI, KPUTEPUU ITPOBOIMMOTO aHAJIN3a,;

BOCIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30BHIBATH CYKICHUS:
yTBEpAUTENbHBIE U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIEC U O0IINE, YCIOBHbIC;

BBISIBJISITh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B
(dakrax, NaHHBIX, HAOMIONEHUSX M YTBEPXKICHUSX, MpenaraTb KpUTEpUU IJis
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUUN;

Jienarh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTelbCTBA MATEMAaTUUYECKUX YTBEPKIACHUIM
(mpsiMbIEe ¥ OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIUIO, TPUBOJUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOAbL;

BBIOMpATh Croco0 pemieHus y4dyeOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUsI, BEIOMpPATh Hanboee MOAXOIAIIMN C yYETOM CaMOCTOSITEIIbHO
BbIJIEJICHHBIX KPUTEPHEB).

ba3oBble ucciieqoBare/ibCkue 1eiCTBUA:

UCIIOJIb30BATh BOIPOCHI KAaK MCCIEI0BATEIbCKUI WHCTPYMEHT I103HAHMS,
dopmynupoBaTh  BONPOCH,  (UKCHUpYIOIIME  TOPOTHBOpPEYUE,  MpoOIeMy,
yCTaHABIUBATh UCKOMOE U IaHHOE, (HOPMUPOBATH THUIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIIEJOBAHUE



II0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMAaTU4YECKOro OOBEKTa, SABJICHUS, IPOLECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OObEKTAMH, SBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (popMynupoBaTh 00OOIIEHHS M BBIBOJBI IO pE3yibTraTam
OPOBEAEHHOIO  HAOMIONEHUS,  UCCIENOBaHMs,  OLIEHUBaTh  JOCTOBEPHOCTH
NOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE TMPOLECCA, A TAKXKE BBIABUTATh
IIPEATIONIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nndgopmanmeii:

BBISIBIIATH Je(UIIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC U JUIs PELICHUS 3a/1a4H;

BBIOMpPATh MHPOPMALIMIO U3 MUCTOUYHUKOB PA3JIMYHBIX THUIOB, aHAJIM3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIMIO PA3ITMYHBIX BUIAOB U PopM
IIPEACTABIICHNS;

CTPYKTypHUpPOBaTh HHPOPMALIMIO, IPEACTABIATH €€ B pa3IMYHBIX (hOopMax,
WUTIOCTPUPOBATh rpapuuecky;

OLICHUBATh HaJIE)KHOCTD uH(popmanu 1o CaMOCTOSATEIIEHO
c(hOpMYyITHPOBAHHBIM KPUTEPUSIM.

KovMMyHMKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiCTBUS

OO0uenue:

BOCIIPUHUMATh U (hOPMYITHUPOBATh CYXKICHUS B COOTBETCTBUHU C YCIOBHUSIMH H
HEJISIMH OOIIEeHHUSI, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSCHEHUS II0 XOAYy peUIeHUusS 3ajadH,
KOMMEHTHUPOBATh MTOYUSCHHBIN PE3yIIbTaT;

B X0Ji¢ OOCYXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBbl, periaeMoi 3a/1a4M, BRICKa3bIBaTh UICH, HAIICJICHHBIC HA TTIOMCK PEIICHUS,
COTOCTABIIATh CBOM CYXKICHHUS C CYXICHHSIMHU JAPYTUX YYaCTHUKOB JHUAJora,
OoOHapy»XuBaTh pa3IW4ue ¢ CXOJCTBO TMO3WIMH, B KOPpPEKTHOW (opme
(bopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPENICTABIIATh PE3YNIBTAaThl PEIICHUS 3a7add, SKCIICPUMEHTA, MCCIICIOBAHMS,
MPOCKTa, CaMOCTOATEIBLHO BHIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3aaa4
MIPE3CHTAIIMHA U OCOOCHHOCTEH ayTUTOPHH.

PerynsiTuBHBIE YHUBEpPCcaAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM PElIeHUs 3aJlauM, BEIOMpATh CIIOCOO PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIUOHATbHBIN MHTE/VIEKT:

BJIAJIETh HAaBBIKAMU IMO3HABATEILHON peIICKCUN KaK 0CO3HAHUS COBEPIIIAEMBbIX
JEUCTBUNM W MBICIUTEIBHBIX IPOIECCOB, WX PE3YJAbTaTOB, BJIAJETh CIIOCOOAMHU



CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3ylibTaTa PelIeHHs] MaTeMaTH4eCKON
3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHHUM 3a7auH,
BHOCUTb KOPPEKTHUBBI B JACATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pPE3yJbTaTa LU U YCIOBUSIM, OObIACHATH MPUYUHBI
JOCTHKCHHSI WJIM HEJIOCTUKEHUSI PE3YJbTaToB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

NOHUMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M HWHIWBHUAYaIbHOU
pabOoThI IPU PEIICHUH YYE€OHBIX 3a/a4, IPUHUMATh LIEJTb COBMECTHOU AESITEIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paOOThl, pacHpenensaTh BUAbI pPadoT,
JIOTOBapUBAThCs, OOCYKIaTh MPOLIECC U Pe3ylbTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TpymnmnoBbiX (opmax paboTsl (0OCyxaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHITH CBOIO YAaCTh PA0OTHI 1 KOOPAUHUPOBATh
CBOM JEHCTBUA C JPYTMMH YWIEHAMH KOMAaH]Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa
B OOUMI MPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HAy4YnTCA:

CBOOO/IHO ONEPUPOBATH MOHATUAMMU: Tpad, IIIOCKUH rpad, CBI3HBIN rpad, MyTh
B rpade, 1emnb, IUKI, JEpeBO, CTENEeHb BEPIIUHBI, JEPEBO CIIy4alHOIO
HKCIIEPUMEHTA;

CBOOOJIHO OMNEpUPOBATh MOHSATUSAMU: CIY4YaWHBI SKCIEPUMEHT (OIbIT),
clly4ailHoe cOoObITHE, DJIEMEHTAPHOE CIIy4ailHOE COObITHE (JIEMEHTAPHBIA HCXON)
CIIy4ailHOrO  OMNbITa, HAaXOAUTh BEPOSTHOCTH COOBITUHA B  OMbBITaX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUAMU;

HAXOIUTh U (POPMYIHPOBATH COOBITHS: TepeceueHrue, 0ObeAMHEHUE TaHHbBIX
COOBITUH, COOBITHE, TPOTHUBOIOJIOXKHOE JaHHOMY, HCIIOJIb30BaTh JHArpamMMbl
DOiinepa, KOOPIAMHATHYIO MPAMYIO ISl pPEIIeHUs 3a7ad, MOJIb30BaThCs (POpMYNoi
CJIO’KEHUS BEPOSITHOCTEN 11 BEPOSATHOCTEH BYX M TPEX CIIyYalHBIX COOBITHIA;

OIEpUPOBATH MOHATHUAMMU: YCIOBHASI BEPOSITHOCTh, YMHOKEHHUE BEPOSITHOCTEM,
HE3aBHCHUMBIE COOBITHS, JIEPEBO CIyYaHOTO HKCIIEPUMEHTA, HAXOIUTh BEPOSITHOCTU
COOBITMII € TIOMOLIBIO MPAaBWIA YMHOXEHHS, J€peBa CIy4allHOIO OIIbITa,
UCIOJB30BaTh (hopMmyny momHoM BepositHocTH, (opmyny baiteca mpu pemieHuun
3aja4, OMpPEeNsITh HE3aBHUCHUMOCTb COOBITMHA TO (opMyae M MO OpraHU3aluU
CIIy4alHOTO DKCIIEPUMEHTA;

OPUMEHATh W3Y4YCHHbIE KOMOWHATOpHbIE (OPMYJBl ISl TEPEYUCICHUS



AIIEMEHTOB MHOXKECTB, JIEMEHTaPHBIX COOBITUI CITy4alHOTO OTBITA, PEUICHUS 3a/1a4
10 TEOPUH BEPOATHOCTEM;

CBOOOZIHO  ONEpPUPOBaTh TMOHATUSAMU: OWHAPHBIA  CIy4yalHBIA  OMBIT
(ucipiTaHKE), yCIEeX W HeyJaua, HE3aBUCHMbIC HCIBITAHUS, CEPHsl HCIBITAaHUMH,
HAXOJIUTh BEPOSITHOCTH COOBITHIL: B CEpUU UCIIBITAHUH J0 MEPBOTO ycIexa, B CEpUH
ucnbeITaHuil bepHyuin, B OMbITe, CBA3aHHOM CO CIIy4ailHBIM BHIOOPOM M3 KOHEUHOMN
COBOKYITHOCTH,;

CBOOOIHO ONEpUPOBATh MOHATUAMM: CIydailHas BEJMYMHA, paclpeeeHue
BEPOATHOCTEW, JMarpamMma pachupeieieHus, OuHapHas ciydaiiHas BeJIMYWHA,
reoMEeTPUYECKOe, ONHOMHAIIBHOE pacipe/ieieHHE.

K konmy 11 kiacca oOydaronuiicss HayquTcs:

ONIEPUPOBATh MOHATUSMHU: COBMECTHOE pACHPEHECICHUE JBYX CIy4alHbIX
BEJIMYMH, UCMOJb30BaTh TAOIMILy COBMECTHOTO paclpeeseHUs ABYX CIydalHBIX
BEJIMYMH JUIA BBIACICHUS pACIpPEICICHUS KaXXI0il BEJIUYMHBI, OINPEACICHUS
HE3aBUCHUMOCTH CJIyYalHbIX BEJINYNH;

CBOOOIHO OIEPUPOBATH MOHATHEM MATEMAaTHUYECKOTO OXKHJIAHUS CITy4alHOM
BEJIMYMHBI (pachpeeieHus), MPUMEHSITh CBOMCTBA MAaTEMaTHYECKOTO OXKUJAHUS
IpU PEIICHUH 3aJ1a4, BBIUUCISATH MATeMAaTHYECKOE OKHJIaHWe OMHOMHUATIBLHOTO U
r€OMETPUUYECKOTO PACIIPEACIICHUM;

CBOOOTHO OMEPUPOBATh MOHATUSIMH: JUCIEPCUS, CTaHIAPTHOE OTKIOHECHHE
CIIy4YallHOM BEJIMYHHBI, IPUMEHATH CBOMCTBA HUCIIEPCUU CIIyYaWHOW BEJIUYUHBI
(pacpeneneHusi) Ipu PELICHUM 3a/1a4, BBIYUCIATH JUCIIEPCUI0 U CTaHJApTHOE
OTKJIOHEHUE T€OMETPUUECKOTO 1 OMHOMUAJIBHOTO paclpeieeHu;

BBIYUCIISITh BEIOOPOUHBIC XaPAKTEPUCTUKU MO JTAaHHOW BBHIOOPKE U OIEHUBAThH
XapaKTEePUCTUKU TEHEPAIbHOW COBOKYIMHOCTH JAHHBIX 10  BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBaTh BEPOSATHOCTH COOBITHH W MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIOTE3bI, MOJIb3YACh U3YUYCHHBIMU PACTIPEICIICHUIMMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJJACC
Ne n/m [HammeHOBaHWe pa3/iesioB U TEM Kosin4ecTBo 4acoB DJIEKTPOHHBIE
[IPOrpaMMel Bcero Kontpoabusie [IIpakTuyeckue (undposbie)
paﬁoTbI paﬁ()TBl OﬁpaSOBaTeJIBHLIe
pecypchl
1 J1eMeHTHI Teopuu rpados 3
2 Ciy4aiiHbI€ OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
3 Onepanyu HaJ MHOKECTBAMU U S
coObITHsIMH. CIIOKEHNE U YMHO)KEHHUE
BEPOSTHOCTEN. YCIIOBHAs BEPOATHOCTb.
He3aBucumble coObITHA
4 J71eMEHTbl KOMOMHATOPUKHU 4 1
S Cepuu nocinen0BaTeabHbIX UCIIBITAHUI. S
Vicnbitanus bepaymin. CinydaiiHblit BBIOOD
13 KOHEYHOW COBOKYITHOCTH
6 CiyyaiiHble BEIMUMHBI U paclpeieIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME| 34 2 0




11 KJIACC

Nen/m  [HaumeHOBaHHe pa3aesioB U TeM

KoaunuyecTBO 4acoB

DJIEeKTPOHHBIE

MPOrpaMMblI

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTuyeckue
padoTbI

(uu¢poBbIe)
o0pa3oBare/ibHbIE

pecypchl

3aKOH OOJIBIIINX YHUCET

DJIEeMEHTHI MAaTEMAaTUYECKOM CTaTHCTHUKU

3 HenpepbiBHBIE ClTydaliHbIE BEJIMYUHBI
(pacmipeziesienust), oKa3areybHOE U
HOPMaJIbHOE pacipeaeieHus

4 Pacnpenenenue [lyaccona

CBs3b MCKIY CHy‘I&ﬁHLIMPI BCINMYHMHaAMM

6 O0001IeHYE ¥ CUCTEMATU3AIUA 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME]

34







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

Ne i/

Tema ypoka

Kosun4yecTBO 4acoB

Bcero KoHnTposbHbIE
padoTbI

IIpakTuyeckue
padoThbI

aTa
U3YICHUSA

DJIEeKTPOHHBIE
nudposble
o0pa3oBare/ibHbIe

pecypchl

['pad, cBsa3HBIN Ipad, MpeACTaBICHUE
3aJlauu C IOMOIIKI0 Tpada

CreneHsb (BaJIeHTHOCTD) BeplIuHbL. [1yTh
B rpade. Llenu u HUKIIBI

['padsr Ha mockocTH. JlepeBo
CIIy4alHOT'O SKCIIEPUMEHTA

CnyyaitHble SKCTIEpUMEHTHI (OTIBITHI) U

CIydaifHbIe COOBITHS. DIIEMEHTAPHbBIE
COOBITHS (MCXO/IBI)

BeposTHOCTB ciy4aifHOTO COOBITHS.
BeposTHOCTH COOBITHI B OTIBITAX C
[PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU

BepoaTHOCTh CITy4aifHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OTIBITAX C

[PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITUSAMU

[Tepeceuenue, 0ObETMHEHHE MHOXKECTB
1 COOBITUM, TPOTHBOIOIOKHBIE

coObITUs. DOpMyIa CIOKEHUS
BEPOSITHOCTEN

Yci10BHAs BEPOSITHOCTb. YMHOXKCHHE
BeposaTHOCTEN. DOpMyIa yCI0BHOU

BEPOSITHOCTH




'YciaoBHast BEPOATHOCTh. YMHOKEHHUE
BeposTHOCTEN. DOpMyIIa yCIOBHOU
BEPOSITHOCTH

10 DopMmyria OJTHON BEPOSATHOCTH

11 ®opmyna Baiieca. HesaBucumble
COOBITUS

12 KoMOMHATOPHOE NPABUIIO YMHOKEHHUSL.
[lepecranoBku u (hakropuan

13 Uucno coueranuii. TpeyroibHUK
[Tackans

14 Dopmyna 6uHoma HproToHa

15 KonTponbHas padora Nel: "Ipadei,
BEPOATHOCTH, MHOYKECTBA,
KoOMOMHaTOpuKa'

16 BUHapHBIN CITy4alHBIN OTBIT
(McTIBITaHKE), YCIIEX U Heyaaua.
HesaBucumble ucnbitanus. Cepust
HE3aBUCUMBIX MCIIBITAHUI JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX MCIIBITAHUI J10
[EPBOTO ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUI
beprymmn

19 CnyuaitHblil BBIOOD U3 KOHEUHOM
COBOKYITHOCTH

20 [MpakTHueckas paboTa ¢

IMCIIOJIb3OBAHUCM DJICKTPOHHBIX Ta6J'II/II_[




21

Ciyyaiinas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. J{narpamma
pacnpeaeneHus

22

Onepanuu Haja c1y4alHbIMU

BenuuuHamu. [Ipumepsl pacnpeneneHui.
bunapHas ciydaiiHas BeJIu4uHa

23

['eomeTpuueckoe pacrpezesieHue.
bunommanbHOE pacnpeeneHmue

24

MaremaTu4ecKoe 0KMIaHUE CIIydaliHON
Benn4urHBl. COBMECTHOE paCIpeIeIICHHE
NIBYX CJIy4alHBIX BEJIMYUH

25

HesaBrucrumeble ciiydaliHble BEJIMYUHBI.
CBOMCTBa MAaTEMaTUYECKOTO OKUIAHHUS.

Maremarudeckoe oXkuaHue OuHapHON
CIIy4aliHOU BEJIUYUHBI

26

MareMaTnyeckoe 0KUIaHNe

reOMETPUUYECKOr0 U OMHOMUATBHOTO
pacrpeneneHun

27

Z[I/ICHepCI/IH " CTaHAAapPTHOC OTKJIIOHCHUC

28

Jlucniepcust OMHapHOU CitydaiiHOM
BeanurHbl. CBOWCTBA AUCIIEPCUH

29

MareMaTnyeckoe 0KUJaHNE

MPOU3BCACHUA U JUCIICPCUA CYMMbI
HC3aBHUCHUMBIX CJ'Iy‘-IElﬁHLIX BCJIIMYMH

30

[TpakTuyeckas padora c
MCTIOJIb30BAaHUEM HIIEKTPOHHBIX TaOJIHIL

31

I[I/ICHepCI/IH OMHOMHAIIBHOTO

pacnpenenenus. [IpakTuyeckas padora ¢
IMCITOJIb3OBAHUEM DJICKTPOHHBIX Ta6J'H/II_[

32

O000IIIeHNE U CUCTEMATU3AlIMS 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

33 KonTponsHas padota Ne2: "HcnbiTanus
bepuymin. CiydaiiHble BETUYUHBI U
acnpeneneHus"
34 O0001IeHE M CUCTEMATH3aIN 3SHAHUHA 1
34




11 KUIACC

Ne
n/n

Tema ypoka

Kogu4ecTBO YacoB

Bcero KoHTpo/abHBIE
padoTbI

IIpakTH4eckue
padoThbI

ara
U3yyeHust

JJIeKTPOHHbIE
undgpoBbie
00pa3oBareibHbIE

pecypchl

HepasenctBo UeOnimeBa. Teopema

Ueobimesa. Teopema beprymnu. 3akon
OOJBINX YUCEIT

HepasenctBo YeOrbIena. Teopema

UeoOnimeBa. Teopema bepuymmu. 3akon
OOJBIINX YUCE

Hepasencto YeObimesa. Teopema

Ueonimena. Teopema bepnuymnu. 3akon
OOJIBIITNX YUCEIT

Br100pouHbIi METOJT MCCIIeI0BAaHUMA

HpaKTI/IquKaﬂ pa60Ta C UCIIOJIb30BAHHUEM
PJICKTPOHHBIX Ta6J'II/II_I

['eHepanbHast COBOKYITHOCTD M ClIydailHast
BbIOOpKA. 3HAKOMCTBO ¢ BEIOOPOYHBIMU
xapakTepucTukamMu. OLeHKa CpeTHEro U
TUCIIEPCUU T€HEPATIbLHOM COBOKYITHOCTH C
MMOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

['eHepanbHast COBOKYITHOCTD M ClIydailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMH
xapakTepucTukamu. OeHKa CpeTHEro U
TUCTIEPCUU TeHEPATbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHNBaHNE BEPOATHOCTEN COOBITHI TIO
BBIOOpKE




CrarucTuyeckast THII0Te3a. HpOBepKa

[MPOCTEUIINX TUIIOTE3 C TOMOILBIO CBOMCTB
M3yYCHHBIX PaCHpeeICHUN

10 Craructrueckas runoresa. [IpoBepka
[MPOCTEUIINX TUIIOTE3 C TOMOILBIO CBOWMCTB
M3yYCHHBIX PaCHpeeIeHUN

11 [pakTryeckas paboTa ¢ UCIOIb30BAHUEM
PIIGKTPOHHBIX TAOIHIT

12 [TprMepbl HENTPEPBIBHBIX CIy4YaiHBIX
BeMurH. OYHKIUS IIOTHOCTH
BEPOSITHOCTH

13 PaBHOMepHOE pacnipenenenue. [Tpumepsl
3aja4, MPUBOAIINX K ITOKA3aTEIbHOMY H K
HOPMAJIbHOMY pacipeesICHHUsIM

14 D yHKIUSA MIOTHOCTH BEPOSTHOCTH
MOKA3aTeIbHOTO PACIIPEICTICHHS

15 D yHKIUSA MIOTHOCTH BEPOSTHOCTH
HOPMAaJIbHOTO pacrpeieieHus

16 [TocnenoBareIbHOCTh OJJUHOUHBIX
He3aBUCUMBIX coObITui. [Tpumep 3anaun,
npuBojsiied K pacnpeaenenuto [lyaccona

17 [pakTuueckas paboTa ¢ UCIOIb30BAHMEM
PIIEKTPOHHBIX TaOJIHIL

18 KoBapuanius IByX CIy4ailHbIX BEJIMYHH.
Koa¢punment koppensuuu

19 CoBMecTHBIE HAOMIOACHHUS ABYX BEIMUUH

20 Br16opounblit k03 GULIHEHT KOppesun

21 Paznuune Mexny TMHEWMHOM CBA3BIO U
MPUYMHHO-CIIEICTBEHHOM CBA3BIO

22 Uluneiinas perpeccus




23

IIpakTrdeckast paboTa ¢ HCIIOJIb30BAHUEM
PIIGKTPOHHBIX TAOIHIT

24 [IpescTapieHue JAHHBIX C TIOMOLIBIO
TaOJIUI U AUarpaMM, OIKCaTeIbHas
CTaTHCTHKA

25 ONBITH ¢ PABHOBO3MOKHBIMH
5IEMEHTapPHBIMH COOBITHAMH

26 BbI4uCiIEHrEe BEPOSTHOCTEN COOBITHI C
pUMEHEHHEM (HOpMYIT

217 BrIunciieHre BEpoSTHOCTEN coObITHIA C
NpUMeHEHHEM IpagUIeCcKiX METOIOB:
KOOpIMHATHAs MPSMast, IEPEBO,
nmuarpaMma Ditiepa

28 Cry4aiiHble BeJIMUMHBI M pacipeieIeHus

29 MaremaTuueckoe OKMIaHHE CydaiiHOM
BETMYHHbI

30 MaremaTuueckoe OKMIaHHE CaydaiiHOM
BEJTMYMHbI

31 KonTponbHas pabota: "BeposaTHOCTb
cTaTuCTHKa"

32 BhI4uCIIEHHE BEPOATHOCTEN COOBITHI C
MpuMeHeHneM (GopMyi U rpaduuecKkux
METOIOB

33 Brrauciienue BeposSTHOCTEH cOOBITHI C

npuMeHeHneM Gopmyn u rpadudecKux




METOLOB

34 CiyuailHble BEIMUMHBI U PACIIPENICICHHUS. 1
MaremaTu4ecKoe 0’KMIaHNuE CIIydaliHOU
BEJIMYUHBI

OBLIEE KOJIMYECTBO YACOB I10 34
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IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMBI

10 KJIACC
Kox IIpoBepsiemble MpeIMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPsAEMOro 00pa30oBaTe/LHOIM MPOrPaMMBbI CPeTHEr0 0011ero 0opa3oBaHusi
pe3yiabrara
6 Teopust BepOsSTHOCTEH U CTAaTUCTUKA
6.1 YuTarh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBarh NOHATUSMU: CpeiHEE apu(METHICCKOES, METUaHa,
HanOOoJIbIIIee, HAMMEHBIIIEE 3HAYCHUE, pa3MaX MAaCCUBA YHCIIOBBIX JIAHHBIX
6.3 OnepupoBarh NOHATUAMU: CITYYalHBIN SKCTIEPUMEHT (OTIBIT) U CITy4aiiHOE
COOBITHE, DTIEMEHTApHOE COOBITUE (IIEMEHTAPHBIN UCXO) CITYYaiiHOTO
OTIBITA; HAXOJAUTH BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMHU
CIIy9aiiHBIMH COOBITUSIMHU, HAXOAUTh U CPABHUBATH BEPOSITHOCTH COOBITHI B
W3YYCHHBIX CITYYalHBIX SKCIIEPUMEHTAX
6.4 Haxomuts 1 popMyITupoBaTh COOBITHS: TIEpeceUCHUE U 00bETUHEHUE
JTAHHBIX COOBITUH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs TMarpaMmMamu Jisepa u GopMyIoil CoKeHHUs BEPOSITHOCTEM
TIPH PEIICHUU 33724
6.5 OnepupoBarh NOHATHUSMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS;
HAaXOJIUTh BEPOSTHOCTH C TIOMOIILIO MTPABUIIA YMHOKEHUS, C TIOMOIIBIO
JIEpEBA CIYYalHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABHUIIO YMHOXKESHHUSI IIPH PEIICHUH 3a]1a4u
6.7 OnepupoBarh NOHATHUSMHA: UCITBITAHNE, HE3aBUCUMBIC UCTIBITAHUS, CEPUS
WCIBITAHUH, YCIIEX U HEYaua; HaXOJAUTh BEPOSTHOCTH COOBITUH B CEpUU
HE3aBUCHMBIX HCITBITAHHIA JIO TIEPBOTO yCIieXa, HaXOIUTh BEPOSITHOCTH
cOOBITUH B cepuH uctibiTanui bepHynau
6.8 OnepupoBarh TOHATUSAMU: CIyJYailHass BETUYMHA, PACIIpeIeICHIE
BEPOSATHOCTEH, ArarpaMma pacrpeaciieHus
11 KJIACC
Kon IIpoBepsiemble MpeIMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
NpoBepPsieMOro o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero 0opa3oBaHus
pe3yJbTara
5 Teopust BepOsSTHOCTEH U CTAaTUCTUKA
5.1 CpaBHUBaTh BEPOSITHOCTH 3HAYCHUH CIy4YalHON BEJIUYUHBITIO
pacripeesIeHUIO WIH ¢ TTIOMOIIBIO THarpaMm
57 UITepUpOBaTh IMTOHATHEM MaTeMaTHIeCKOTO OJKATaHIS, TIPABOIATE
MIPUMEPBI BETUYHUHBI, PACTIPEEIICHUIOTOTO, HAXOUTh KaK MPUMEHSIETCS
MaTeMaTHYeCKOE MaTEMaTHIECKOE OXKHMIAHUE OKUIAHKE 110 CITyJaitHOM
JTaHHOMY
53 Nwmetp npeacTaBiaeHue o0 3aKOHE OOJIBITAX YHCEIT




5.4

Nmets npencrasiaeHue 0 HOPMAJIBHOM PacpeleIeHUU




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KIJACC

Kon

HpOBepﬂeMbIﬁ IJEMEHT COoAECPKaAHUA

Teopust BEPOATHOCTEN U CTATUCTUKA

[Ipencrarienue TaHHBIX C OMOIIBIO TaOIUIl U Auarpamm. CpegHee apudmeTudeckoe,
MeuaHa, HauOoJIbIIIee M HAMMEHBIIIEE 3HAYCHHUSI, pa3Max, JUCTICPCHUSI U CTaHIaPTHOE
OTKJIOHEHHE YHCJIOBBIX HAOOPOB

6.2

CrnyyaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHSA. DJIeMEHTapHbIe COOBITUS
(ucxonpl). BepoarHocTh ciydaitHOTo coObITHS. BIM30CTh 4acTOTHIN BEPOSITHOCTH

coObITH. Ciry4aiiHbIE OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH cOOBITUI B ONBITAXC PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuu Hajl COOBITUSAMMU: NIepecedeHue, 00beJMHEHUE, TPOTUBOIOI0KHBIE
coObITHs. marpammbl Ditnepa. PopMysia CI0KEHHs BEPOSITHOCTEH

6.4

YcnoBHas BCPOATHOCTD. YMHOXKEHNE BepOHTHOCTeﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPUMCHTA. cDO}’)MYJ’IEI ITOJIHOM BCPOATHOCTH. He3aBucumMblie coOBITHS

6.5

KombunaropHoe npasuio ymHoxxeHus. [lepecranoBku u ¢akropuan. Yucno
couetanuil. Tpeyronpuuk [lackans. @opmyna 6bunoma HeroToHa

6.6

bunapHbIii city4aiiHbIN ONBIT (MCHIBITAHUE), yCIieX U Heynada. HezaBucumblie

UCIIBITAaHUA. CepI/IH HE3aBUCHUMBIX UCHBITAHUM 10 MEpBOTO ycCIrcxa. Cepm{
HE3aBUCUMBIX HCIBITaHUMN EepHy.TIJ'II/I

6.7

Crnydaiinas BenmnuuHa. Pacnipenenenue BepositHocTel. J[marpamma pacipeeneHusl.
[Tpumepsl pactipeienieHnid, B TOM YHCJIE TeOMETPUUECKOeH OMHOMHAIBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teopust BEpOSITHOCTEN U CTaTHCTUKA

YucnoBbie XapaKTCPUCTUKHU CJ'Iy‘I&fIHBIX BCIIMYHMH: MAaTEMAaTHYCCKOC O KNIaHUC,
JUCTICPCHUA U CTAaHAAPTHOE OTKIIOHCHHUC. HpI/IMepLI IMPUMCHCHUA MaTCMAaTU4YCCKOro
OXHIaHHA, B TOM YMCJIC B 3a/ja4ax U3 HOBCCHHGBHOﬁ JKU3HHU. MareMaruueckoe
OXHIaHHUEC 6I/IHapHOI7I cnyqaﬁHoﬁ BEJIMYMHBL. MaTeMaTH4eCcKoe OXUJAHUC CYMMBI

ClIydaiiHBIX BEIMYMH. MaremMaTnueckoe 0XHUIaHue U AUCTIEPCUst TEOMETPUUECKOTO U
OMHOMMAJIBHOTO paclpeesIeHHi

5.2

3aKoH OOJIBIIIMX YHCEIT U €T0 POJih B HayKe, MpHUpojie U obmecTBe. BriOopouHbIii
METOJ UCCIIEN0OBAHUN

5.3

IIprMepbl HEMPEPBIBHBIX CIyYaHBIX BeHYKH. [IoHsATHE O MIIOTHOCTH

pacnpezneneHus. 3agadu, MPUBOSAIINE K HOpMaIbHOMY pacnpezaeneHuto. [lonsrue o
HOPMaJIbHOM PACTIPEICICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K MPEeAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPoBePsAEMOro OCHOBHO# 00pa3oBaTe/IbHON MPOrpaMMbl CPpeHEro o0Iero
TpeGoBaHMs oOpa3oBaHus

1 BJIal[eHI/Ie MCTOAaMU NO0Ka3arciIbCTB, aJITOpUTMaMHU PCUHICHUA 3a1a4,

yMeHue (popMyIMpoBaTh U ONIEPUPOBATH MOHATUSAMU: ONPEACICHHUE,
aKkcHOMa, TeopeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIIbCTBO,
paBHOCHIIbHBIE (HOPMYITMPOBKH; TPUMEHSTH UX; YMEHUE (POPMYITHPOBATH
o0paTHOE U IPOTUBOIOIOKHOE YTBEP)KICHHUE, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, UCIIOIB30BaTh METO/ MaTEMATUYECKON MHAYKLIUU;
IIPOBOAMTH J0KA3aTeIbHbIE PACCYKICHUS IIPU PELICHUH 3a/1a4, OLCHUBATh
JIOTHYECKYIO NPaBUJIBHOCTb PACCYKJICHH; yMEHUE ONIepupoBaTh
MOHATUSIMU: MHOXKECTBO, IIOIMHOKECTBO, OIIEPAlliy Ha/l MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jiis
OIMCAHUS PealIbHbIX MPOLECCOB U SABJIECHUIN U MPHU PEIICHNUH 3a]1a4, B TOM
quclie U3 APYTruX y4eOHBIX IPEIMETOB; YMEHHUE ONIEPUPOBATh MOHATUSIMHU:
rpad, cBsA3HBIHN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh
1 ONHCHIBATh rpadbl pa3IuYHBIMU CIIOCOOAMHU; UCIIONB30BaTh rpadbl Ipu

PCLICHUN 3a0a4

2 YMeHue onepupoBarh MOHITHIMH: HaTypallbHOE YUCIIO, IIEJI0e YUCIIO,
CTETICHb C IEJIBIM TI0Ka3aresieM, KOpEeHb HaTypajabHOU CTETICHH, CTEIICHb C
paIMoHaIbHBIM MTOKa3aTeNleM, CTETIeHb C IeHCTBUTEIHHBIM TTOKa3aTeseM,
norapudM Yucia, CHHYC, KOCUHYC U TAHT€HC IPOU3BOIHHOTO YHCIIA,
OCTaTOK MO MOYITIO, PAIlMOHATBHOE YHCII0, HPPAMOHAIHFHOE YHCIIO,
MHOXCCTBA HATYypPaAJbHBIX, HCJIbIX, pAllUOHAJIbHBIX, )IeI\/'ICTBI/ITeJ'H)HBIX
qrcell; yMEHUE UCTIONb30BaTh MPU3HAKU ACTUMOCTH, HAUMEHBIIHIA 001t
JeNATENTh U HAaUMEHBIIIee 00Iee KpaTHOe, alrOpuT™M EBKiHIa ipH
pEIIeHNH 3a]1ad; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMU CUCTEMaMU
CUUCJICHHSI; YMEHHE BBITIONHATH BRIYUCIICHNE 3HAaUCHUH U TpeoOpa3oBaHUs
BBIPOKECHHI CO CTENEHSIMH U JJorapudmMamu, mpeodpazoBaHus IpoOHO-

paLMOHAIbHBIX BBIPAKEHUN; YMEHUE ONIEPUPOBATh IIOHATUIMMU:

MOCJIEI0BATEIHOCTD, apu(METHIECKast TPOTPECCHs], TeOMETPHUCCKAst
Iporpeccus, yMeH’e peKyppeHTHBIX YHCII0, KOMIUIEKCHOTO (TeoMeTprIecKas,
MPOU3BOIUTH NPUBOANTH MOHATHIMH: TEOMETPUIECKUI CMBICIT
OIPEACTUTEIACONPSHKEHHBIC 3a]aBaTh PUMEPBI OECKOHEYHO
apupMeTHIeCKue MaTpuLa GOpMyII; YUcia, TPUTOHOMETpUYecKast
MOCJIE0BATEIbHOCTH, MCIIOJIb30BAHNSI YMEHUE KOMIUICKCHBIE 2X2




yObIBaroImas (opma JecTBHS ONEPUPOBATH U KOMIUIEKCHBIX 3X3, 3amucu
4YUCIa, TEOMETPUYECKAS B U C ONIPEAECIUTEND TOM KOMIUIEKCHBIMU MTOHATUSIMU:
anredpanveckas); KOMILUIEKCHBIX MOYIIb YHCIIE€ YHCEN; KOMIUIEKCHOE U C
ONEPUPOBATH POTPECCHS; TIOMOLIBIO MaTPHIIbL, APTYMEHT YUCIAMU; YMETh
yucel

YMeHHe onepupoBaTh NOHATUSMHU: palliOHAIbHBIEC, UPPALMOHAJIBHEIE,
[O0Ka3aresibHble, CTENIEHHbIE, JTOrapu(PpMUUECKUE, TPUTOHOMETPUYECKHUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH
MOHATUSIMU: TOXKJECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB, PABHOCUIIBHOCTh
YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh YPABHEHMS,
HEPABEHCTBA U CUCTEMBI C TIOMOLIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM; IPUMEHSITh
YPAaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIIEHUs MAaTEMaTU4YECKUX

3aa4 1 3a1a4 13 pa3JIMIHbIX obOmacreit HAYKH U peaanoﬁ KHU3HHU




YMeHue onepupoBaTh MOHATUSAME: (PYHKIHSL, YETHOCT (DYHKIUH,
NEPUOJUYHOCTD (YHKIUH, OTPAHUYCHHOCTH (DYHKIIMU, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIMH, HanOOJbIIee M HAaNMEHbIIIEe 3HAYCHUS
(GYHKIMHU HAa IPOMEXYTKE, HENpepbIBHAs (DYHKIMS, aCUMIITOTHI Tpaduka
(byHKIMH, IepBasi ¥ BTOpasi MPOU3BOAHAs (PyHKIIUH, TEOMETPHUYECKHN U
(U3MUECKHIA CMBICI TPOU3BOAHOM, IIEpBOOOpa3Hast, ONpeIeIEHHBIH
MHTETPaJl; YMEHUE HAXOIUTh ACUMITOTHI rpadrka GyHKIIUH; YMEHUE
BBIYHCIIATH TIPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO
KOMIO3UINHU (YHKIMI, HAXOAUTH yPaBHEHUE KacaTeIbHON K rpaduKy
(GYHKIMY; YMEHHUE HAXOIUTh MIPOU3BOIHBIC DJIEMEHTAPHBIX (YHKITH;
YMEHHE HCIIOIb30BaTh MPOU3BOAHYIO JJISl UCCIICNOBaHUS (DyHKIUH,
HAXOAWTh HAMOOJBIINE U HAMMEHBIINE 3HAYCHHUS (DYHKIIUH; CTPOUTH
rpauK1 MHOTOYJICHOB C MCIIOJIb30BAHUEM aIlapara MaTeMaTH4eCKOro
aHaJIM3a; IPUMEHSITh POU3BOIHYIO JUIS HAXOXKACHHS HAMITYYIIEeTO
peleH sl B IPUKIIAAHBIX, B TOM YHCIIE COUUAITBHO-YKOHOMUYECKUX U

(bu3MUecKuX 3aa4ax; HaXOIUTh TUIOMIAIU U 00BEMBI (GUTYP C TIOMOIIBIO

MHTEeTrpaja; MoMoIlbko auddepeHnnanbHbIX ypaBHEHUHIPUBOAUTE IPUMEPHI
MaTeMaTH4YEeCKOr0 MOJEIUPOBAHMSI C

YMeHnue onepupoBarb NOHITUSIMU: TpaduK GyHKINU, oOpaTHas QYHKIMS,
KoMIo3uLus GyHKIUH, TMHeHHast QyHKIMA, KBagpaTuyHas GyHKIUS,
paroHanbHas GyHKINS, CTeNeHHas QyHKIUS, TPUTOHOMETPHUECKHE
¢byHKIMHU, 0OpaTHBIE TPUTOHOMETPHUECKUE (PYHKIIUH, TOKa3aTeIbHAS U
norapupmuyueckas GyHKIUH; YMEHUE CTPOUTH Tpa(pUKH N3y4YSHHBIX
(GyYHKIM, BHIIOTHATH peoOpa3oBaHus rpaduKkoB GyHKIIHM,
MCIOJIb30BaTh IpaMKy JUIsl U3y4EHHs IPOLIECCOB U 3aBUCUMOCTEH, PU
pelIeHnH 3a1a4d U3 APYruX y4eOHBIX IPEIMETOB U 3aja4 U3 peajbHOU
KU3HU; BbIpaxarb (hopMyaaMH 3aBUCUMOCTH MEXIY BEIMUYNHAMU;
WCIOJIb30BaTh CBOMCTBA U TpapuKu PYHKIMHA IJIs peIIeHus] ypaBHEHUH,
HEpaBEHCTB U 33/1a4 ¢ MapaMeTpaMu; n300pakaTb Ha KOOPIMHATHON

IIJIOCKOCTH MHOXECTBA PEILICHUM YPAaBHEHUN, HEPABEHCTB U UX CUCTEM




YMeHue pemars TEKCTOBBIE 33/1a41 Pa3HbIX THIOB (B TOM YHCIE Ha
IIPOLIEHTHL, JOJIM U YacTH, Ha IBUKEHHUE, pabOTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 3a/1a4u U3 00JacTH YIPaBJICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTABIIATH BHIPAXKEHUS, ypaBHEHHsI, HEPABEHCTBA U X
CUCTEMBI 110 YCIIOBUIO 3a[1a4, UCCIIECI0BATh IIOJIy4YEHHOE PEILICHUE U
OLIEHUBATh MPaBIONOA00HOCTb PE3YIbTATOB; YMEHUE MOJECINPOBATh
peanbpHbIE CUTYallUU Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJa4, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAHUEM allllapara ajareopsl,

MHTEPIPETUPOBATh OJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUSME: cpeHee apudMeTHIeckoe, MeIrana,
HauOoJIbIlIee U HAUMEHbIIee 3HAYSHUS, pa3Max, JUCIepCusi, CTaHJapTHOE
OTKJIOHEHME YHMCIIOBOTO HAOOpa; yMEHHE U3BJIEKATh, MHTEPIIPETUPOBATH
uH(pOpMaIUIo, IPECTABICHHYIO B TA0INIIAaX, HAa AMarpaMMax, rpadukax,
OTPaXKAIOIIIYIO CBOMCTBA PeaslbHBIX MPOIECCOB U SABICHUMN; IPECTABIATh
MH(OPMALIUIO C IOMOIIBIO TAOJIHII U TUarpaMM; UCCIIEIOBATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHHEM IrpapuuecKux
METOZIOB U AJIEKTPOHHBIX CPEJCTB; TpauueCKU UCCIIE0BATh COBMECTHBIE

HaOJII0/ICHUS C TIOMOILBIO TUarpaMM pacceuBaHus U JIMHEHHON perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CIIyYalHbIN ONBIT U CIIyYalHOE

cOOBITHE, BEPOSTHOCTD CIy4YaHOTO COOBITHS; YMEHHE BBIUUCISATH

BEPOSATHOCTH (POPMYIIbI BEPOSITHOCTH, OLIEHUBATh MOHATHSIMHU:
MaTeMaTH4ECKOE CIIy4alilHON paBHOMEPHOTO, TOKa3aTeIbHOTO U HOPMAJIBHOTO
pacrpeneneHuii; UCIOIb30BaTh 3HAKOMCTBO MCCIICIOBAHMI; OOIBIIIX
OIIEpPUPOBATh YHCIO0 KOMOMHATOPHBIE BEPOITHOCTH UHTEPIPETHUPOBATD
IIOJIyYEHHBIH PE3YNBTATIEPECTAHOBOK; YNCEN CIOKEHHS BEPOSITHOCTH C
peaNbHbIX BETUYUHBI, TOHATUAMU: GOPMYILY C CBOWCTBA OHATHUSAMU:
ciyyaitHas (hakThl yMEHHE UCIIOIb30BAHUEM B OXKHUIaHUE, TPUPOIHBIX U
coObITHii; bepHymu, U3y4eHHBIX U YMHOXKEHUS PACCYKJEHHUS COUETaHue,
MIPUBOJIUTH PeASIbHBIX 3aKOH OMHOM (PYHKIIMM BEIUYHHA, TUCHEPCHUs OOIBIINX
Y COCTaBJISAITh KOMOMHATOPHBIE TpaQUUECKUX pacIpeAeICHU 00IIeCTBEHHBIX
HrroToHa; BeposiTHOCTEH, COOBITHIA; TepecTaHOBKA, PACIIPEACICHHS TPUMEPHI
pacnpezesieHue s 1 YHCeNl, pEHIeHNs CTaHAApTHOE BEPOSATHOCTHYIO YMEHHE
METONIOB; YMEHHE METO/IbI IPOSIBICHUS [T (DaKThI SBICHUSX; YHCIO (HOPMYITY
3a/1a4; peleHust 1 BepOSITHOCTEHN, BBIOOPOYHBIX ONEPUPOBATH U OTKIIOHEHUE
COYETAHHH, IPUMEHSITh IPUMEHSTH IUIOTHOCTH OILICHUBATh (DOPMYIIBL; MOJIECITh
MIOJIHOM YMEHME YMEHUE 3aKOHa 33/1a4; U




YMeHue OIICPHUPOBATH IMOHATHAMU: TOUKA, IIpAMasd, MI0CKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIIIA, ITIOCKAN YTOJI, JBYTPAHHBIN
YToJl, TPEXTPaHHBIN YrOJl, CKPEIIUBAIOIINAECS IPSMBIE, IAPaJLIEIbHOCTD U
NECPNCHAUKYIIIPHOCTD IPAMBIX U HHOCKOCTCfI, Yroj Mexay npssMbIMHU,
YTOJI MEXY NIPSAMOM U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSAMH,
pPaccTOsIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY IIPSIMBIMH,
PacCTOSHUE MEXKY IUIOCKOCTSMHM; YMEHHUE HUCIIONIB30BaTh IIPH PELICHUU
3aJa4 U3y4eHHbIE (PaKThl U TEOPEMbI IJITAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl 00bEKTOB OKPYKAIOILEr0 MUPA; CTPOUTh MaTeMaTHYECKHe
MOJICIN C MOMOIIBIO TCOMECTPUICCKUX TTOHATHH U BCJIIMYKH, pCIIATh

CBA3AHHBIC C HUMHM IIPAKTHUYCCKHUEC 3aaa9U

10

YMeHue onepupoBarh MOHITHIMH: IIOMAAb GUTYpBI, 00BEM QUTYPHI,
MHOTOTPAHHUK, MPAaBWJIbHBII MHOTOTPaHHUK, CEYeHUE MHOTOTPAHHHKA,
KyO, mapasuienenumnes, npu3Ma, nupamuaa, Gurypa v moBEpXHOCTb
BpallICHUs, IWIHHIP, KOHYC, map, chepa, miomanb chepsl, IUIonan
MMOBEPXHOCTH MUPAMHU/IbI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM KyOa,
MPSIMOYTOJIFHOTO MapasuIeNieNUIe/1a, TUPaMUIbl, TPU3MBbI, [IMJIMHIPA,
KOHYca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUsI KOHYCa U IIWJIMHIPA,

napaJiuIeJIbHBIC OCU UJIM OCHOBAHHIO, CCUCHUE 1Iapa, INIOCKOCTD,

Kacarolascsi MHOIOrpaHHUKa, BpaIlleH!s], UX CEUYEHUs], B TOM YHUCIIE C
MTOMOIIBIO DJICKTPOHHBIX CPEJICTB; YMEHHE (hOPMYIIMPOBATH ONPEIEIICHUS
M3y4yaeMbIX (UTYp, BBIABUIATh THIIOTE3bI O CBOMCTBAX OMPOBEPraTh
Pa3IMYHBIM ITOCTPOCHUATIPUMEHSTh U MPU3HAKaM, Cephl, IPU3HAKaX WX,
n300pakaTb yMEHHE CBOMCTBA IIMIIMH/IPA, TEOMETPUYECKHUX BBITOIHSATD
MIPOBOANTH MHOTOTPAHHUKH, TE€OMETPUIECKIX KOHYCa; HEOOXOMMEBIE
Kiaccuukanuio puryp, ymenue Gurypst Guryp, 000CHOBBIBaTh CTPOUTH
JIOTIOJTHUTENbHbIE CAMOCTOATENIBHO U IOBEPXHOCTHU (PUTYp CEUSHUE HITU 110




11 YMeHue onepupoBaTh MOHATUSMU: IBUKEHUE B IPOCTPAHCTBE,
napajuieNbHbIA EPEeHOC, CAMMETPHUS Ha MJIOCKOCTH U B POCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue Mo00usl, MOA00HBIE PUTYPBI; yMEHHE
pacro3HaBarh paBHbIE U MOI00HBIE GUTYPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJIB30BaTh TEOMETPUICCKHE OTHOIICHUS TIPU
peIIeHUH 33]1a4; HAXOIUTh TEOMETPHUSCKUE BEITUIHUHBI (JITTMHA, YTOI,
IUI0IIAb, 00bEM) IPH PEIICHUH 3a1a4 U3 IPYTUX yU4EOHBIX MIPEIMETOB U
U3 PeaJbHOM JKU3HU; YMEHHE BBIYUCIISTH TEOMETPUICCKUAEC BEIIMIHHEI
(mHAa, yToJ, MIoMma b, 00BEM, TUIOIAAb TOBEPXHOCTH), HCIIOIB3YS
M3y4YeHHBIE (POPMYITBI K METOJIBI, B TOM YHCJIE: IJIONIA b TIOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCA, IIHIIMH/IPA, TUIOIaabs chepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO MapaJuIeyenuIe/ia, MIUPaMUIBI, IPU3MBI, HUIHHIPA,

KOHYCA4, I1apa; YMCHUC HAXOJAUTh OTHOIICHUC 00BEMOB HO,Z[O6HBIX CbI/Ipr

12 YMeHue OIICpHUPOBATH IMOHATHAMU: IPAMOYTOJIbHAA CUCTCMA KOOPANHAT,
BCKTOpP, KOOpAWHATBI TOYKHU, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB,
IIPpOU3BCACHNUEC BCKTOPA HA YHUCJIO, PA3JIOKCHHUEC BEKTOpPA 110 6a31/1cy,
CKaJIAPHOC MMPONU3BCACHUE, BEKTOPHOC MMPOU3BCACHUC, YIOJI MCKAY
BCKTOpaMHu; YMCHUC HNCITI0JIb30BATh BGKTOpHBII\/'I n KOOpI[PIHaTHBIfI METO

AJI PCIICHUSA TCOMCTPUUCCKUX 3a4a4 U 3aJa49 JPYIrux y"le6HBIX IMpeaMCTOB

13 YMeHnue BbIOUpaTh NOAXOASAIINNA METO JUIsl pELIeHUs 3a/1aul; TOHUMaHue
3HaYUMOCTU MAaTEeMAaTUKU B U3y4E€HUU NPUPOHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH; YMEHHUE PACIIO3HABATH IIPOSBICHUE 3aKOHOB

MAaTeMaTuK B UCKYCCTBC, YMCHUC IMTPUBOANUTE IPUMEPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUICKOW M MUPOBOM MATEMATUYECKON HAYKU

HEPEYEHD JIEMEHTOB COIAEPKAHMUS, ITPOBEPSAEMBIX HA EI'D
1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IEMEHT COEPKAHUS

5 MHoxecTBa U JOruKa

5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. [luarpammel Diinepa — Benna
5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenbHasi CTaTUCTUKA

6.2 BeposarHocTh

6.3 Kombunaropuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIA YYEHUKA

BepositHocts u ctaructuka 10, 11 knace

Agtopsl: bynumoBuy E. A., bynberueB B. A, [IpocBenieHue

METOANYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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