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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «BeposTHOCTh M CTaTUCTUKA» YTITYOJIEHHOTO YPOBHS SABIIACTCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca YriayOia€HHOro
YPOBHS Ha YPOBHE CPEIHETO OO .« - Cpus 141. YueOHbIl Kypc npegHa3HaueH
Uit GOPMUPOBAHUSA Y OOYYaroIIMXCsl CTaTUCTUUECKOM KYJIbTYpPhl M IOHMMAaHUS
pOJIM TEOPHUM BEPOSTHOCTEN KAaK MAaTeMAaTUYECKOIO MHCTPYMEHTA Ul U3yYECHUS
CIIy4yallHbIX COOBITHH, BEIMYMH U TiporieccoB. [Ipu n3yuenunn kypca odboramiarorcs
IpECTaBICHUS OOYYaIOIIUXCS O METOJaX HCCIEIOBaHHUs HW3MEHUMBOTO MHpA,
pa3BUBaeTCsd NOHMMAaHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX METOOB
IIO3HAHUSA KAK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUA.

CopepxaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpelieHHe 3HaHUuM,
NOJyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXKHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
Mmupa. B pesynbrare y o0ydarommxcsi T0JKHO CPOPMUPOBATHCS MPEICTABIECHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUISL ONTMCaHUS aHTPOIIOMETPUUECKHX U IEMOTPpaPUUECKUX BETUYKH, OTPEIIHOCTEN
B Pa3IMYHBIE POJA U3MEPEHUAX, NITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UYCOHBIH
Kypc sBisieTcsi 0a30il 11 OCBOECHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIbKY COBpEMEHHbBIE OOIIECTBEHHbIE HAYKU
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT ammapaT aHajiu3a OOJbIIHUX JIaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucen — (PYHIaMEHTaJbHOTO 3aKOHAa MPUPOAbI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHBIMHM IIeJIIMA B CTPYKType ydeOHOro Kypca
«BeposTHOCTP M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkatenibubie TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YUCEID.

[ToMHMMO OCHOBHBIX JIMHUU B Yy4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHUU
rpaoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISi TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Copepxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KHT OCHOBOM
s (OPMUPOBAHUS TPEICTABICHUNW O pacHpeleleHUH BEpOSTHOCTEH MEXIY
3HAQYECHUSMHU CIIyYalHBIX BEJIMUMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIBbHON JTMHUN
3aHMMAaeT H3Y4YEHHE TIE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeAcieHul u



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM MU HOPMaJIbHBIM
pacrpeeeHUSIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIIy4YalHbBIMH BEJIMYMHAMUA H
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOy4aloluXcs Ha ONHCAaHUU U
U3YYEHUU CIyYaWHBIX SBICHUH C uUM.ULbE. .o (PEPBIBHBIX (QYyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMAJIbHOMY PacIlpeAeIeHUsIM.

B yueOHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHTENIbHOE HU3yY€HUE CBS3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINHMCAHHE OSTOM CBSI3M C IOMOILBIO
kKod(dummeHTa KOppensauu M €ro BbIOOPOYHOTO aHajora. OTH JJIEMEHTHI
COJIep>KaHMs pa3BUBAIOT TeEMY «JlMarpaMMbl pacCeMBaHU», H3yUYEHHYIO Ha YPOBHE
OCHOBHOT'0 00111ero 00pa30BaHUs, 1 BO MHOTOM ONMPAIOTCS HA CBEJIEHUS U3 KYypCOB
ayreOppl U TEOMETPUH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEIBHOM YpPOBHE — IIOCJIEA0BATEIbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIJICHHUE C paclpeesieHueM
BEPOATHOCTEW KOJMYECTBA TAaKUX COOBITUN HOCUT pa3BUBAIOUIMI XapakTep M
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQyUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA yuyeOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha uzyuyenue yueOHoro kypca «BeposTHOCTb U CTaTUCTHKA» Ha YIiTyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cBs3ublit rpad, nyTH r ~~~h~ =y renu. CTeneHb (BaJICHTHOCTD)
BepmuHbL ['padsr Ha TTockocTH. JlepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEPOSITHOCTU COOBITUH. CTydalfHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTapPHBIMU
COOBITHSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpPECEUCHUE, 00bETUHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
skcniepumenTa. Gopmyia nmosHoUW BeposTHOCTH. PopMmyna balieca. HezaBucumelie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepust He3aBHUCUMBIX HcTibITaHUN bepHyun. CiiydaiiHbli BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnas  BennunHa. Pacnpenenenne  BeposAtHoctel.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHAMU. buHapHas ciydaiiHas
BesmuuHa. lIpumMepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE U
OMHOMHAJIBHOE.

CoBMeCTHOE pachpenesieHHe JBYX CIy4YalHbIX Beau4yuH. He3aBucumblie
CIIydallHble BEJIMYUHBL.MAaTeMaTH4eCKOE€ OXUJIAHUE CIy4YalHOW  BEJIWYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(cTtpaxoBaHue, JoTepes). MaTemMaTHYEeCKOe OXHUIAaHUE OWHAPHOW CIydailHOU
BEJIMYMHBI. MareMaTu4eckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIUYMH.
MaTeMatuyeckoe 0KuJaHue T€OMETPUUECKOTr0 U OMHOMUAIBHOTO paCIpeiesICHUN.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pactipenenenust). Jlucnepcust OMHapHO#M cydyallHON BeMYMHBI. MaTemaTtudeckoe
0’KMJaHUE MPOU3BEICHUS U JUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Jucnepcuss ¥ CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO pacHpeieseHus.
Jucnepcus U cTaHAAPTHOE OTKIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUSI.

11 KJIACC

HepaBenctBo YeoOniméBa. Teopema UeoOniméra. Teopema bepuymim. 3akoH
Oonpmimx  uucen. BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHble



XapakTepucTuku. OLEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOUIBIO U3YUEHHBIX PACIPEICICHUMN.

HenpeppiBHble ciyyaliHble BelW4YuHbL. [Ipumeppl. DyHKIUSA TIIOTHOCTH
BEPOSITHOCTH pacnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIPUBOASIINE K MTOKA3ATELoHU.1Y Pd. . (E€JEHUIO. 3aa4d, IPUBOASIINE K
HOPMAaJIbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PYHKIUs IIIOTHOCTU BEPOSATHOCTH HOPMAJILHOTO
pactpenenenus. PyHKIUA IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[locnemoBaTenbHOCTE  OAMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiaud,
IIPUBOJAIINME K pacupenenennto [lyaccona.

KoBapnauust 1Byx ciaywaiiHbix BenuuuH. KoadpduuueHT nuHeiHOM
koppemsiiui.  CoBMecTHble  HAOJMIOAGHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phULIMEHT Koppenauuu. Paznnune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBb 1 CTATUCTUKA» (YTJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJbTA™ .J

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMpPOBAHUSA PpA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, pEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIO0Us, HHTEpeC K
paznuyHbiM  chepamM  TpPOoPECCHOHANBHON  NESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIMSHUS
COLIMATIbHO-D)KOHOMUYECKUX IPOILClLs Ha « - - JSTHUE NMPUPOJHON U COLMAIBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEe Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMM, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MAaTEeMaTUYECKOU
KYJbTYpPOH KaK CPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHANBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATHI, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U MOPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (pakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KIEHUSX, MpeAsiaraTb KpUTEpUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOJUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOATENIBHO wILidHUPG _ _..ublil SKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIAITh AeUIMTH MHPOPMAIINH, NaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHGOPMAIINIO PA3JIMYHBIX BUIOB U (HOpM
MIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAINIO, MPEJICTABISATL €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHA 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JdaBaTb IIOACHCHHUA IIO0 XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY O0OCYX/1aeMOIl TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIATH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAACTH HaBbIKAMHU I103.1dBw1Clibh. - __ peCI)JIeKCI/II/I KaK OCO3HAaHU:A
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPElIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEUICHUU 33]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIllMI0 COBMECTHON paboThl, paclpenessirTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh PA0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B O0HMH TPOAYKT MO KpUTEpPHUsIM, C(HOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJIHO OIMEepUpOBaTh MOHATUAMU: Tpad, miockuil rpad, cBs3HBIA rpad,
nyTe B Tpade, 1emnb, UK, IEPEeBO, CTEMECHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

cBOOOJHO OMNEpPUpPOBATh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
Clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OTbBITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POpMYyTHUPOBATH COOBITHS: TIEPECEUCHHE, OOBEIMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JIMArpaMMbI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJIS PELICHUs 3a7ad, MOJIb30BaThCsl (GOpMyIon
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JBYX U TPEX CIydailHbIX COOBITHH;



OIIEpUPOBATh NOHATUAMU: YCIOBHAs BEPOSATHOCTh, yMHOKEHUE BEPOSATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4YaHOrOo  3KCIEPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C IMOMOILBIO IpaBUJIa YMHOXKEHUS, JIepeBa CIIy4allHOTO
OTbITa, WCIONB30BaTh (OpMyINy MONHON BeposTHOCTH, Gopmyny baiteca mpu
pelIeHUuu 3a/ay, OMPEACNATh Eosdraium. ... COOBITUH MO QopMyJe U TO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (OPMYJBl JJIsl MEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4allHOTO OIIbITA, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATH MOHATHSAMHU: OWHAPHBIM  CIy4alHbBIA  ONBIT
(ucmibITaHKE), yCHeX W HeyJada, HE3aBUCHUMBIE WCIIBITAHUS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSATHOCTH COOBITHI: B CEpUU UCTIBITAHUM JJO IEPBOIO ycIiexa, B CEpUn
UCIIBITaHUI bepHysuH, B ONbITE, CBSI3aHHOM CO CIyYalHBIM BRIOOPOM M3 KOHEUYHOMN
COBOKYITHOCTU;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEPOATHOCTEH, JauarpaMMa paclpeleieHusi, OWHapHas ciay4yaiiHas BeJIMYMHA,
reOMEeTpUYECKOe, ONHOMUAIILHOE paclpe/iesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHHS ABYX CIyYalHBIX
BEJIMYUH [UIS BBIJCICHUS PACIpPEACIICHAS KaXKJIO0M BEIMYMHBI, ONpPENEICHUS
HE3aBHCHMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIy4ailHOW BEJIMUMHBI (pacipenereHus), IPUMEHSITh
CBOMCTBA MAaTEMaTHYECKOTO0 OXKHMIAHUSA IIPU PELUIEHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KUJIaHe OMHOMUAIIBHOTO U T€OMETPUYECKOr0 pacipeieIeHul;
CBOOO/IHO OIEpPUPOBaTh MOHATUSMU: JAMCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYMHBI
(pactipenenieHns) MpU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeieIeHUH.

K koniry 11 kiacca o0yyaromuics HayquTCst:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TIO JAHHOM BBHIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTikaM. OIeHUBaTh BEPOSITHOCTA COOBITHI U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIPEACIICHUSIMY;

OPUBOAMUTH  NpPUMEPBHl  33Jay, MNPUBOIAALNIMX K  [IOKa3aTeJIbHOMY
paclpeneneHuro, 3anad, MOPUBOASIIMX K HOPMAJIbHOMY  PAaCHpPENENICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTA BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GyHKUMST TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO pacCHpeAesIeHUs ;0NPEesTh
KO3 GUIIUEHT TUHEHHON KOPPENSILINU, BEIOOPOUHBIN KO3(DPHUIIMEHT KOPPEISAIHIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonuyecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJleKTpoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabubie
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI
1 DOnemMeHTHl Teopun rpados 3
) CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuny HaJ MHOXKECTBaMU U
3 coObITusiMU. C10’K€HHE U YMHOKEHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumble coObiTUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocrienoBaTeIbHbIX UCIIBITAHUI.
5 Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTHU
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




11 KJIACC

KoanuectBo yacos
HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne n/m KonTtposabHubie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
3aKoH OOJIBIINX YHCET 5
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH
HenpepriBHbIe cllydaliHble BETUYHHbBI
3 (pacnpenenenus), MoKa3aTeabHOE U 4
HOpPMAaJIbHOE pacIpeeIeHus
Pacnpenenenue Ilyaccona
5 CBs13b MeXy Clly4allHBIMM BEJIMYMHAMHU 6
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBs3HBIN rpad, npeacTaBIeHUE 331a4U C

KoauuecTBO 4acoB

Bcero

KonTposabHabie padoThl

1 1
oMoIIIbIo Tpada

’ Crenenb (BasieHTHOCTB) BepinHEL. [1yTh B rpade. |
Ilenu 1 UKL

3 I'padbr Ha mockocTu. [lepeBo ciydaiiHOTO 1
JKCIIEPUMEHTA

4 CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI) U CITy4aiiHbIe 1
COOBITHA. DIIEMEHTApHBIE COOBITHSI (MCXOIbI)
BepositHocTh citydaitHoro coObiTusi. BepositHocTH

5 COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 1
3JIEMEHTapPHBIMU COOBITUAMHU
BepositHocTh citydaitHoro coObiTusi. BepositHocTH

6 COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 1
3JIEMEHTapPHBIMU COOBITUAMHU
[lepeceuenue, 00beTMHEHNE MHOXKECTB M COOBITHH,

7 MIPOTHBOIOJIOKHBIE COOBITUA. DOpPMYyIIa CIOKEHUS 1
BEPOATHOCTEM

g VY cioBHas BEPOATHOCTh. Y MHO)KEHHE 1
BeposiTHOCTEM. DOpMyIia yCIIOBHON BEPOSITHOCTH

9 VYcioBHas BEpOATHOCTh. Y MHOXKEHHE :
BepoATHOCTEN. POpMyJia YCIOBHON BEPOSATHOCTH

10 ®opMyita OJIHON BEPOATHOCTU 1

11 dopmymna baiieca. HezaBucumeblie coObITHS 1




Komb6unaTtopHoe npaBuiio yMHOXKEHHUS.

12 [lepecTanoBku U pakTopuan

13 Yucno coueranuit. Tpeyronpuuk [Tackans

14 ®opmyna 6bunoma HeroTona

15 Kontponbnas padota Nel: "I"padsl, BeposTHOCTH,
MHOXECTBa, KOMOMHATOpHUKa"
bunapHbIii ciy4aiiHbII ONBIT (UCIBITAHUE), YCIIEX U

16 Heynava. HezaBucumeble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUH J0 IIEPBOrO ycrexa

17 Cepust HE3aBUCUMBIX HCIIBITAHUM 10 IEPBOTO
ycnexa

18 Cepus He3aBUCUMBIX UCTIBITaHUM bepHymm

19 Cry4aiiHelii BEIOOp M3 KOHEYHOH COBOKYITHOCTH

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
3JIEKTPOHHBIX TAOIHUI]

)1 Crnyuaitnas BenuuuHa. Pacripenenenue
BepoATHOCTEN. Jlnarpamma pacnpeneneHus
Onepanuu Haj CaydaiHBIMU BEIMYHMHAMMU.

22 [Ipumeps! pacnpenenennii. bunapnas cirydaiiHast
BEJIMYMHA

o I'eomeTpuueckoe pacnpenenenrne. bunomuanbHoe
pacnpezeneHue
MareMaTtnueckoe 0KMIaHUE CIIy4alHOU BEJIMYUHBI.

24 CoBMeCTHOE paclpeneeHue IByX ClIy4aiHbIX
BEJIMYMH
HezaBucumeble cnyuaiinbie BenuunHbl. CBoMCTBA

25 MaTeMaTHYeCKOro OKUAaHusI. MaTeMaTHndeckoe

OXKHU/1aHue OMHAPHOM CITy4aifHOI BETMUMHBI




MaremaTudeckoe OXHNIJAHHUE T'COMETPUUCCKOIO U

26 OMHOMMAJIBHOTO pacrpeieiIeHul !
27 Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 1
)3 Jucniepcusi OMHAPHOW CITy4aifHON BEIIMYUHBI. |
CoiicTBa aucriepcuu
MareMaTHueckoe 0KUIaHue POU3BEICHHS U
29 JUCTIEPCUSl CYMMBI HE3aBUCUMBIX CIIy4alHBIX 1
BEJIMYMH
Jucnepcusi OMHOMUAIBHOTO paclpeieIeHusl.
30 [IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM 1
3JIEKTPOHHBIX TAOJIHUI]
Jlucniepcus U cTaHJapTHOE OTKIOHEHUE
31 r€OMETPUYECKOro pacnpenenenus. . [Ipaktuueckas 1
paboTa ¢ UCIOJIb30BaHUEM JIEKTPOHHBIX TaOJIHUIL
32 O060011eHre U crucTeMaTU3alus 3HaHUH 1
3 KontponbHas pabora Ne2: "Mcnbitanus bepnymin. |
CrnyuaiiHble BEJIMUUHBI U PACIIPENETICHUS "
34 O060011eHre U crucTeMaTU3alys 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

Hepasencto YeoObimera. Teopema Yebblmena.
Teopema beprysum. 3akoH OOJBIITUX YKCET

KoauuecTBO 4acoB

Bcero

KonTpoabHabie padoThl

Hepasencro YeoOnimena. Teopema YeOrbiiena.
Teopema bepryinu. 3akoH O0NbLIIMX YUCEN

Hepasencto YeObimena. Teopema YeOrbImiera.
Teopema bepuynnu. 3akoH O0NbIINX YUCEI

Br10opouHbIif METO] MICCIIEIOBAHUIMA

[IpakTrueckas paboTa ¢ HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

I'eHepanbHas COBOKYIHOCTD U Cly4aiiHasi BBIOOpKaA.

3HAaKOMCTBO C BEIOOPOUHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeHero 1 TUCIEPCUN TE€HEPAIbHON
COBOKYITHOCTH C ITOMOIIIbIO BEIOOPOUHBIX
XapaKTePUCTHK

I'enepanbHas COBOKYIHOCTD U Cly4aiiHasi BEIOOpKaA.

3HAKOMCTBO C BEIOOPOUYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHEro U TUCIEPCUN TE€HEPATbHON
COBOKYITHOCTH C TIOMOIIIbIO BBIOOPOUHBIX
XapaKTePUCTHK

OrneHrnBaHUE BEPOATHOCTEH COOBITHI O BBIOOPKE

Craructnueckas runoresa. [IpoBepka mpocrenmunx
TUIIOTE3 C TIOMOIIBI0 CBOWCTB M3YYEHHBIX
pacrnpeneneHuit




Cratucruueckas runoresa. [IpoBepka npocrenmmx

10 TUIOTE3 ¢ IOMOIIbIO CBOWCTB N3Y4YEHHBIX
pacrpeeneHuin

1 IIpakTryeckas paboTa ¢ UCIOIB30BaHUEM
JIEKTPOHHBIX TAOJIUI]

12 IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH.
@OyHKIMS ITIOTHOCTH BEPOSITHOCTU
PaBHOMepHOE pactipenenenue. [Ipumepsl 3a1ay,

13 MIPUBOAIINX K II0KA3aTEIbHOMY U K HOPMAJIbHOMY
pacnpezeneHusm

14 @DyHKIMS ITIOTHOCTH BEPOSITHOCTH I10KA3aTEIBHOTO
pacnpeeneHus

s @OyHKIMS ITIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus
[TocnenoBarenbHOCTh OIMHOYHBIX HE3aBUCUMBbIX

16 coOwiTuii. [Tpumep 3agauu, npuBoAsILEH K
pacnpenenenuto [lyaccona

7 [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOIHUI]

13 KoBapuanust 1ByX ciiy4aiiHbIX BEJIUYHH.
Koadduunent koppensauuu

19 CoBMecTHBIC HAOTIOIEHUS IBYX BEIMYNH

20 Br16opounblit K03 hUueHT Koppensumu

21 Paznuune Mexay TMHEHHOMN CBA3BIO U IPUYUHHO-
CIIEACTBEHHOU CBA3BIO

22 JIunennas perpeccus

3 [IpakTnueckast paboTa ¢ UCIOIB30BAaHUEM

ANEKTPOHHBIX TAOJIHIIL




24 [IpencraBienue JaHHBIX ¢ TOMOLIBIO TAOIUI] U 1
Juarpamm, onucaresabHas CTaTUCTUKA

)5 OnbITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU 1
COOBITUSIMH

26 Brruuciienue BeposTHOCTEH cOOBITHI C 1
npuUMEeHEHHEM (HopMyIT
Brruncnenmne BeposiTHOCTEH COOBITUI C

27 MPUMEHEHHEM TPaQUIECKUX METO/IOB! 1
KOOpJMHATHAs [psiMasi, 1IepeBo, AMarpaMma ditnepa

28 CrnydaiiHble BETMYMHBI U pacipeieNeHus 1

29 MatemaTtuueckoe 0XKHUIaHNue CIIy4aillHON BEJIMYMHbI 1

30 MareMarnueckoe 0’KHMIaHHEe CITy4ailHON BEJTMYMHBI 1

31 KonTponbnas padora: "BepositHOoCTh U cTatucTuka" 1

3 Beruuciienue BeposiTHOCTEH cOOBITHI C |
npUMeHeHHeM (HopMyIl U TpapUUecKUX METO0B

3 Brruncnenue BeposiTHOCTEN COOBITUH C |
npUMeHeHHeM (HopMyIl U TpapUUECKUX METO0B

34 CrnyyaiiHble BEIMUMHBI U paclpeieeHusl. |
MaremaTnyecKoe OKHIAHUE CITYYaHON BETUYUHbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbLIEE 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOM) CIy4ailHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢opMynupoBaTh COOBITHS: IepeceyeHre U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
’ [I0JIb30BAThCA  JuarpamMmamMu  Oinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaThb NOHATHUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAauda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIBITAHUN /10 MEPBOrO YCIEeXa, HaXOJIUTh BEPOATHOCTH
coObITHI B cepuu uctibiTanuii bepuymnu
6.8 OnepupoBaTb NOHATUSAMM: CllydallHas BEJIMYMHA, PACIpPENEICHHE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUEHUW  CIIy4allHON  BEJIMYMHBITIO

pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MNOHATHUEM MATCMATUUYCCKOIro OXHJaHUA, MPUBOAWUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

32 BEJIMYMHBI, HAXOJUTh MAaTEMAaTHYECKOE OXHUJAaHUE TI0 JaHHOMY
pacrpeiesIeHUI0

5.3 Wmets mpeacTaBn ... . ...~ IBIIAX YKCEN

54 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacipeaeiCHu!




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpemHee
apudMeTHYeCKoe, MeIuaHa, HauOOJbIIee W HAWMMEHBIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CiyvaliHple SKCIIEPUMEHTHI (OMBITHI) W CIIy4ailHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCX0/bI). BeposATHOCTh ciydailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4aliHbIe OIBITHI C PABHOBO3MOXXKHBIMH 3JIEMEHTApHBIMU
COOBITHSAMH. BEpOSITHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH
COOBITUSIMHA

Onepanuu Hax COOBITUSMHU: TIEpecedeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
coObiTud. uarpammel Ditnepa. @opmyna ciaoxkeHus: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME  BEpOSTHOCTEH. [lepeBo  cirydaiHOro
skcniepuMmenTa. @opmysa nojiHoN BeposiTHOCTU. HezaBucumebie COOBITHS

KomOunatopHoe mnpaBwio ymHOkeHus. IlepectanoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble

UCIIBITaHUA. CepI/IH HE3aBUCHUMBIX MCIBITAHUH 10 IepBOTO  yCIIcxa. CepI/Iﬂ
HE3aBHCHUMBIX HCIIBITAHUN BepHy.]'IJ'II/I

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Tpumeps! pactipeenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJIAHUE,
JMCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE. [[puMepsl MpuMeHEeHN MaTEMATHYECKOTO
OXMJaHUs, B TOM YHMCJE B 3aJadyax M3 MOBCEIHEBHOW >XKU3HH. MaTeMarnueckoe
OKHMJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHuuecKkoe OKHIaHHE CYMMBI
CIy4YailHBIX BEIMYMH. MaTeMaTH4eCcKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAIBHOTO pacrpeaeneHuit

52

3akoH OOJBIINX YHUCEN W €ro poJib B HayKe, MpUpoje U oOmiecTBe. BrIOOpoUHBIi
METOJI UCCIICNOBAaHUHI




IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauyuH. [loHATHE O IDIOTHOCTH
53 pacnpezenenus. 3aiady, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeaciIeHun



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYINPOBATH
0o0paTHOE W NPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM HHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpEULICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXXECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIIMCaHUs PEaJIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh NOHATHUAMH: HAaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKA3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTaTOK I10 MOAYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIOIb30BaTh
NPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JenuTeNnb U HauMEHbIee
oOuiee KpaTHOe, aropuT™ EBKiIMA pU pelleHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-palMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IpOorpeccus; yMEHHE  3aJaBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIC YHCIIa, MOAYJb M apryMEHT KOMIUJIEKCHOTO yHcia, popma
3aIllMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPMrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHME OIEPUPOBATH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX IPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHATh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUYCHUS
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
(GyHKIMH, 1epBasi U BTOpasi MpoU3BoIHAs (QYHKIUH, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUHU;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUSA (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI;, CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapaTa MaTeMaTHu4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYp C TTOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIHsA, KOMIORUTHS (hHKITWNA. JUHEWHAs (QYHKIUSA, KBaJpaTUdHAs
byHKIHS, paroHaIbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKLIUH, BBIIOIHATH MPEOOpPa30BaHUS
rpaduKoB (pYHKIUH, HCIIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, NP PELICHWHU 3aJad U3 APYIHX y4EOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHMIA 7151 peIICHUST
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 3aJ1a4d U3 00J1aCTH YNpaBJICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHIAMU: cpeliHee apu(pMeTHIecKoe, MeInaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U SIBICHUM; IPEICTABIIST
uH(pOpMaLMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIE0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPEJCTB; Ipa)UueCKH UCCIIE0BATh COBMECTHBIE
HaOJIOZIEHUsT C TIOMOIIBIO JUarpaMM pAacCeUBaHMs M JUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHHUS BEpOSITHOCTEH, (popMyly MOJHOU
BEpOSATHOCTH, (hopmyiny bepryiin, komOuHaTopHbIe (haKThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEpUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyuallHOW BEJMYMHBI, (YHKIUH paclpelnesiieHuss ¢ IJIOTHOCTH
PaBHOMEpPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yYMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYXKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHAECS IpPsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXAY IMPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSIHAE MEKy TUNIOCKOCTSAMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHNH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM QUTYDHI,
MHOTOTPaHHMK, NTPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajmienenurnen, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO ITapajulelieNuIela, UpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHHUS KOHYCAa W IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHI U TTOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEACICHUS U3y4aeMbIX (PUTyp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuio ¢Guryp 1o
Pa3MUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATHUSAMHU: JBW)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHE OTHOIICHHS
NIPU PEIICHHUH 32]1a9; HAXOAUTh FTEOMETPUYECKUE BEIIMYMHBI (JUTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHMHBI
(mHa, yroi, TUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), WCIOIB3YS
u3ydeHHbIEe (OPMYJIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cephl; 00bEM Ky0a,
OpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSIMU: TPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEJICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIB30BaTh BEKTOPHBIA U KOOPJAMHATHBIA METO/I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XO,[[SII_L[I/Iﬁ MCTOL JIA PCUHICHUA 3aJadu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUC  PACIIO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMEHT COAePKAHUN
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. JeHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeenuTenb MaTpULIbl
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

>l ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMyMbl 1 MMUHUMYMbI (DYHKIMKM. riauOoJiblliee M HaMMEHbIIEE 3HaueHHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOJHOW K HCCIEAOBAaHUIO (YHKUUMH Ha MOHOTOHHOCTb M
4.2 SKCTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaUeHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
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