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IHOACHUTEJIBHAS 3AIIMCKA

VYuebHblil Kypc «BeposSTHOCTh M CTaTUCTHKA» YIIIyOJNEHHOTO YpPOBHS SIBJISETCS MPOJOIDKCHHEM U
pa3sBUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriayOJIEHHOrO YPOBHS Ha YpPOBHE CpPEAHEro OOIIero
oOpa3zoBaHus. Y4eOHbI Kypc IpeqHasHaueH [uid (OPMHUPOBAHMUS y OOYy4aIOIIMXCS CTaTHCTUYECKOM
KyJbTYPBl Y ITOHMMAaHHs POJIM TEOPUU BEPOSTHOCTEN KaK MAaTeMaTUYECKOTO MHCTPYMEHTA Ul U3Y4YCHHS
CIlydailHBIX COOBITHH, BeMMYMH W TporeccoB. [Ipu wm3yueHHMH Kypca OO0OTamaroTcs MPeaCTaBICHHS
o0yJaroImuxcs O METOJaX HCCIICAOBAaHHUS HM3MEHYMBOIO MHUPA, Pa3BHBAETCS MOHUMAaHUE 3HAYUMOCTH H
OOIIHOCTH MaTeMaTHYECKHUX METOJOB IIO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOI'O0 €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PECHHUS.

Coneprxanue yueOHOT0 Kypca HallpaBJIeHO Ha 3aKpeTieHHe 3HAaHUH, TOJYYSHHBIX IPU U3YYEeHUH Kypca
Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs, U Ha pa3BUTUE NPEICTABICHUN O CIydyalHBIX BEJIMYMHAX U
B3aMMOCBA35X MEXAY HUIMHU Ha BAKHBIX IIPUMEPax, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.
B pesynbraTte y o0ydaroummxcsi 10HKHO c(OPMHUPOBATHCS MPEJICTaBlIeHHE O Hanbosee ynoTpeOUTEIbHbIX U
O0IIMX MaTeMaTHYECKIX MOJIEIISX, HCIIOJIb3YEMBIX [T OMUCAHUS aHTPOIIOMETPHUECKUX U IEMOTpapUIeCKuX
BEJIMYMH, IIOTPELIHOCTEN B pa3IM4HbIE POJia U3MEPEHUSIX, IITUTEIIbHOCTH 0€30TKa3HOM pabOoThl TEXHUYECKUX
YCTPOMCTB, XapaKTEepUCTUK MACCOBBIX SIBJIEHUH M IpoleccoB B oOuiecTBe. Y4ueOHbIH Kypce siBisieTcst 6a3oii
JUIi  OCBOEHHUS BEPOSITHOCTHO-CTATMCTUYECKHUX METOAOB, HEOOXOIAMMBIX CIEHUAINCTaM HE TOJBKO
MH)KEHEPHBIX CIIEIMAIIBHOCTEH, HO TaKK€ COLMAIBHBIX M IICUXOJIOTMYECKHX, ITOCKOJIBKY COBPEMEHHBIE
OOIIIECTBEHHBIE HAYKHU B 3HAYUTEIHHOIN Mepe MCIIONIb3YIOT anmapar aHanu3a 00JbIInX TaHHbIX. LleHTpansHyto
4acTh y4eOHOIro Kypca 3aHUMaeT OO0CYXJICHHE 3aKOHa OOJbIIMX YHCeNl — (PyHAaMEHTAJIbHOIO 3aKOHA
MPUPOJIbI, UMEIOLIET0 MaTEMAaTHUECKY 0 (POpPMaTH3aLHIO.

B cooTBeTcTBUM € yKa3aHHBIMU LEJISIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTh U CTaTUCTHKa»
Ha YIiIyOJIEHHOM YpOBHE BBIJCJIEHBI OCHOBHBIE coOJiep)KaTenbHble JUHUU: «CiayyaiiHple cOOBITHS H
BEpOATHOCTH» U «Cily4aiiHble BEIMYUHBI U 3aKOH OOJIBIINX YHCEI.

IToMHMO OCHOBHBIX JTJMHUH B Y4eOHBIN KypC BKIIIOUEHBI 2JIEMEHTHI TEOPUHU IPa)OB U TEOPUU MHOXKECTB,
HeoOXOauMBbIE Ul IMOJIHOIIEHHOTO OCBOEHHUS MaTepuana JaHHOro YydeOHOro Kypca U CMEXKHBIX
MaTeMaTHYeCKUX YUYEOHBIX KYypPCOB.

Conepxxanue nuHuM «CiydaiiHble COOBITUS M BEPOSTHOCTH» CIYXKUT OCHOBOW JUIsl (hOPMHUPOBAHUS
MIPEACTABIICHUIN O PACHpPEIEICHUN BEPOATHOCTEN MEKY 3HAUYCHUAMMU CIIyYalHbIX BEIMYMH. BakHyI0 4acTh
B 3TOM coepKaTeIbHOM IMHUU 3aHUMAET U3yUYeHUE T€OMETPUYECKOr0 1 OMHOMHUAIBHOTO paclpeieeHU 1
3HAKOMCTBO C MX HENPEPBIBHBIMUA aHAJIOTaMH — ITOKA3aTeIbHBIM U HOPMAJIBHBIM PACHPEICICHUSIMH.

Tembl, CBsI3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIUYMHAMU U PACIpPEACICHUAMH, aKLEHTUPYIOT
BHUMaHHE OOYyYalOIIMXCsl HAa OMHMCAaHUM M W3YYEHUH CIyYalHBIX SBICHUHA C MOMOILIBIO HEMpPEpbIBHBIX
¢bynkuii. OCHOBHOE BHUMaHUE yJIeNsieTcs M0Ka3aTeIbHOMY M HOPMaJIbHOMY PacIipe/ieICHUSIM.

B yuebHOM Kypce mnpeaycMaTpuUBAaeTCs O3HAKOMHUTEIbHOE H3yUYEHHUE CBSI3U MEXAY ClydallHbIMU
BEJIMYMHAMU U OMHMCAHUE STOU CBSI3U C MOMOIIBIO KO3 PHUIIMEHTa KOPPESAIUH U €ro BHIOOPOYHOTO aHasora.
OTH 3IEMEHTHI COAEPKAHUS Pa3BUBAIOT TEMY «/JlnarpaMMel pacceuBaHuA», U3yUYEHHYIO HA YPOBHE OCHOBHOI'O
o0miero o6pa3oBaHus, 1 BO MHOTOM OIUPAIOTCS Ha CBEACHUS U3 KypCOB alNreOpbl 1 T€OMETPHUH.

Emé onmH »simeMeHT coaep)kaHus, KOTOPBIA IIPEAJIaraeTcsi Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCTIeIOBATENbHOCTh ~ CIYYalHBIX HE3aBUCHUMBIX COOBITMH, HACTyHarmoIlUX B EIWHUILY BPEMEHHU.
O3HaKOMJICHHE C paclpelieleHueM BEPOSTHOCTEH KOJMYECTBA TAaKUX COOBITHI HOCUT pPa3BHUBAIOLIHIA
XapakTep U ABISAETCA AKTyaJIbHBIM JUIs Oy 1yIuX a0UTYPHUEHTOB, TOCTYNAIOLIUX HA y4eOHbIE CIIEUAIbBHOCTH,
CBsI3aHHbIE C OOIIECTBEHHBIMU HayKaMH, ICUXOJIOTHEN U YIIPaBICHUEM.

Ha uzydenue yueOHoro kypca «BeposTHOCTb M CTaTUCTHKA» Ha YIriyOJIEHHOM YpPOBHE OTBOAUTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gyaca (1 yac B Hezlenio).

COJEPKAHUE OBYYEHUA



10 KJTACC

I'pad, cBs3ubI rpad, myTn B rpade: nukibl U nenu. CTeneHb (BaJeHTHOCTH) BepmuHbl. ['padbr Ha
IJIOCKOCTH. [lepeBp4.

Cry4aifHbIe IKCIIEPUMEHTHI (OMBITBI) U CIIy4alHBIE COOBITHSA. DJEMEHTapHBbIE COOBITHS (MCXOIBI).
BepositHOCT cityyaifHOrO cOOBITHS. BIM30CcTh 4acTOTHI U BEPOSATHOCTH cOObITHHA. Ciy4aliHbIE OMBITHI C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HajJ COOBITUSIMU: IIepecedeHrne, 00beJMHEHHE, TPOTUBONOIOKHBIE COObITHS. [uarpammsl
Ditnepa. @opmyia CIOKEHUSI BEPOATHOCTEH.

VYcnoBHas BEpPOATHOCTb. Y MHOKEHHE BEPOSATHOCTEH. JlepeBo cirydaiiHOro skcrnepuMeHnTta. @opmyiia
nosiHoM BepositHOCcTH. Dopmyina baiieca. HezaBucruMblie cOOBITHS.

bunapHblii ciyvaifHbIii OnBIT (MCHBITaHUE), ycrex M Heyaada. HesaBucumbie ucnbitanus. Cepus
HE3aBHCHMBIX HCIBITAaHUNM J10 mepBoro ycmexa. llepectanoBku u ¢akropuan. Yucio couyeTaHHid.
Tpeyronbuuk Ilackans. @opmyna obuHoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHU beprynnu. Ciy4aliHblil BBIOOp U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BennunHa. Pacnpenenenue BepostHocten. /luarpamma pacnpezgenenus. Onepanuu Haj
CllyyallHbIMM BeJMYMHaMU. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuil, B TOM 4HCIIE
reoMeTpUYECKOe U OMHOMHUAIBHOE.

CoBMecTHOE  pacmpejielieHHe  JIByX  CilIy4yaWHbIX  BenuuMH.  HesaBucumble — ciydailHble
BeJIMYMHBI. MaTreMaTH4eckoe OXHJIaHue cly4yailHOW BenuduHbl (pacrpeaencHusi). [Ipumepsl mpuMeHEHUS
MaTeMaTHYeCKOro OXXKMJIaHMs (CTpaxoBaHMe, JoTepes). MaTemaTHuueckoe OKUIaHue OMHApHOM ciy4aiHoi
BEIMYMHBI. MaremaTtnyeckoe OKUJaHHE CYMMbl CIy4YalHBIX BEJIWYMH. MaTtemaruueckoe OKuJaHue
T€OMETPUUYECKOTO U OMHOMHUAIBLHOTO PaCIIPEICIICHHI.

Jlucniepcusi M CTaHAAPTHOE OTKJIOHEHHWE CilyyailHOM BenuuuHbl (pacnpenenenus). [ucnepcus
OMHapHOM ciydailHOW BeNWYMHBL. MaremMaTHyeckoe OXHJAHHE MPOU3BEACHUS M JHUCIEPCHUS CYMMBI
HE3aBHCUMBIX CIIy4allHbIX BeJWuyuH. Jlucmepcuss W CTaHAAPTHOE OTKIOHEHHE OWHOMMAJIBLHOTO
pacupenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE FEOMETPUUYECKOIO PaCIIPEIEIICHHUS.

11 KJIACC

HepaBenctBo YeOwniméBa. Teopema UYeOwiméBa. Teopema bepuymnu. 3akoH OONBIIMX YHCEIL.
Br16opounslii MmeTo nccienoBanuil. Beitbopounsie xapaktepuctuku. O1ieHuBaHHE BEPOATHOCTH COOBITHS 1O
BBIOOPOYHBIM JIaHHBIM. [IpoBepka NpoCTEHIINX TUITOTE3 ¢ TOMOIIBIO U3YYEHHBIX PAaCIpeaeICHUMN.

HenpepriBHble citydaiinbie BennuuHbl. [IpuMeppl. @YHKIMS TNIOTHOCTH BEPOSTHOCTU PACIIPEAEIEHUS.
PaBHOMepHOE pacripesnenieHHe U €ro cBOicTBa. 3ajauu, NPUBOJAIINE K TOKA3aTEIbHOMY PacHpeesIeHHUIO.
3aauu, NPUBOJAIINE K HOPMAJIbHOMY pacrpeaeneHnto. OyHKIHS MJI0OTHOCTH BEPOSITHOCTH MOKA3aTeIbHOTO
pacripeniesnieHusi, QyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOTO pacnpeseneHust. OyHKIUS MIOTHOCTH U
CBOMCTBAa HOPMAJILHOTO PacHpeeIICHNUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUN. 3a/auM, MPUBOASILINE K PacHpeleIeHUIO
Ilyaccona.

KoBapuanus nByx ciydailHeix BenuuuH. Kosdduuument nmneliHol koppensuuu. COBMECTHBIE
HaOroAeHUs ABYX BelM4YUH. Boi6opounslii koadduiment koppensaun. Pazninuue Mex 1y TUHEHHOM CBA3BIO
Y IIPUYMHHO-CIIEZICTBEHHOMN CBs3b10. JIMHEiHas perpeccusi, METOl HAUMEHBIINX KBaJApaTOB.

INTAHUPYEMBIE PE3YJIBTATBlI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTH U
CTATUCTUKA» (YIJAYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIbTATbHI

1) rpaxIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTH IPAXKAAHCKON MO3UIIUN 00yYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JIEHA
poccuiickoro oOIIecTBa, MPEJCTaBICHUE O MAaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHUN, MpoOLeNyp TpaXkIaHCKOro obmiecTBa (BBIOOpPBI, ONPOCH U APYroe), yMEHHe
B3aMMO/ICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH POCCUNCKOM I'PaTaHCKON UJIEHTUYHOCTH, YBKEHUS K IPOILIUIOMY U HACTOSILIEMY
POCCUICKON MaTEMaTHKH, IIEHHOCTHOE OTHOILLIEHUE K TOCTHKEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUICKOM
MaTeMaTHYeCKOM IIKOJIbI, WCHOJB30BAHUE ATHUX JOCTHKCHMH B JPYIWX HayKaX, TEXHOJOTHSX, cdepax
HSKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO0 IOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAyKu U
JeSITENIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOTO OyAYIIEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pELIeHUH, pacCyKIEHHM, BOCIPUUMYMBOCTH K MAaTEMATUYECKUM acleKTaM pa3JUYHbIX BHUJOB
HCKYCCTBa;

5) puznveckoro BOCHIMTAHUSA:

C(OPMHPOBAHHOCTh YMEHHs MPHUMEHATh MaTeMaTHYeCKWe 3HaHUS B MHTEpecax 3/I0pOBOIO MU
Oe3omacHoro oOpas3a JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBbIO (370pOBOE MHTAHUE,
cOanaHCUpPOBAaHHBIA PEXHUM 3aHIATUA W OTAbIXa, peryispHas (u3nueckas aKTHBHOCTB), (pU3MUYECKoe
COBEPIICHCTBOBAHNE IIPU 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATENIBHOCTHIO;

6) TpynoBOro BocnuTaHus:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE LIEHHOCTH TPYAOIIOOMS, HHTEpPEC K pa3IUYHBIM cdepam
npodeccuoHaNbHOM AEITEIbHOCTH, CBSA3aHHBIM C MAaTeMaTUKON U €€ MPHIOKEHUSIMH, YMEHHE COBEpIIATh
0CO3HaHHBIH BbIOOp Oytyieit mpodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE IIJIaHbl, TOTOBHOCTD U
CIOCOOHOCTh K MaTeMaTHYecKOMYy OOpa30BaHUIO M CaMOOOpA30BaHMIO HA MPOTSHKEHUM BCEH KU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILIEHUU MPAKTUYECKUX 33/1a4 MaTEeMAaTUYECKON HapaBiIeHHOCTH;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIBbTYpbl, MOHUMAaHUE BIUSHHUS COLUAIBHO-3KOHOMUYECKUX
MPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBHOM cpellbl, OCO3HaHHWE TJO00ATBHOIO XapakTepa
HKOJIOTMUECKUX MpoOJieM, OpUEeHTAlUsl Ha MpPUMEHEHHWE MaTeMaTHYeCKMX 3HAHWUW ISl peuleHus 3ajad B
o0jacTu OKpy»Xarollel cpepl, TUIAHWPOBAHME MOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEICTBUN IS
OKpYKaroIllel Cpeibl;

8) HeHHOCTH HAYYHOI 0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHON MPaKTUKH, TTOHHMMaHWE MaTeMaTH4YecKol HayKH Kak c(epbl 4eTOBEUYEeCKOW AeATeIbHOCTH,
3TanoB €€ pa3sBUTHS W 3HAYMMOCTH JJIS Pa3BUTHUS IMBUIM3AIMM, OBJIAJCHHE S3BIKOM MAaTEeMAaTUKU H
MaTEMaTHYECKON KYJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHpa, TOTOBHOCTb OCYILECTBIATH NMPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS
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ba3oBble Jiornueckue AeicTBHUA:

BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE INPU3HAKM MaTeMaTHYEeCKHX OOBEKTOB, MOHATHUH,
OTHONICHUN MEXIy MOHSATHUSAMHU, (POPMYIUPOBATH ONPEACICHUS MOHSATUH, YCTAHABINBATH CYIIECTBEHHBIN
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIJIs1 OOOOIICHUS U CPABHEHHUSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, OPMYJIUPOBATH U MPEOOPA30OBBIBAT CYXKJICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHbIE,
€IMHUYHBIE, YaCTHBIEC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpeYHsi B (akTax, NaHHBIX,
HAOIIOICHUSX U YTBEPKACHUSIX, TIPeJIaraTh KPUTEPHH s BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOP CUHIA,

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, J€IYKTUBHBIX U MHIYKTUBHBIX YMO3AK/IIOUEHUH,
YMO3aKJIIOYSHH 110 aHAJIOTUH;

MPOBOJNTHh CaMOCTOSITENILHO JIOKA3aTEJIbCTBA MATEMAaTUYCCKUX YTBEPXACHUN (TPsAMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, MPUBOAWTH MPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh coco0 pelieHus yueOHo! 3a/1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEILICHUS, BRIOUPAThH
Han0oJIee MOAXOAIIUHN C YIETOM CAMOCTOSTEIBHO BBIICIICHHBIX KPUTCPHUER).

Ba3oBble uccienoBarejibcKue 1eHCTBHUS:

WCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUIT MHCTPYMEHT MO3HaHUA, (HOPMYIHpPOBATh BOMPOCHI,
¢bukcupyolye NpoTUBOpeUne, MpodieMy, yCTaHaBIMBAaTh MCKOMOE U JIaHHOE, (OPMUPOBATH TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUI0, MHCHHC;

MIPOBOJNTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA AIKCIICPUMEHT, HWCCIICOBAHHE 110 YCTAHOBICHHIO
O0COOCHHOCTEH MaTeMaTU4YecKOoro OOBEKTa, SBJCHHs, MPOIEecca, BBIIBICHUIO 3aBHCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (POPMYTHPOBATH 0O0OOIIIEHUS ¥ BEIBOIBI 10 pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHNUS,
HCCIICIOBAHMS, OICHUBATH JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB H 000OIICHUI;

MIPOTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH IPEOIOKEHUS O €T0 Pa3BUTHHI
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJIATH JAePUIUTH WHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BONPOC U JUISl PEIICHUS
3a/1a4u;

BBIOMpaTh MH(OPMALIMIO U3 UCTOYHHKOB PAa3IMUYHBIX THUIIOB, aHAJIH3UPOBATh, CUCTEMATH3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BHJIOB B (POPM MpeICTaBICHUS;

CTPYKTYpHUPOBaTh WH(POPMAIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (QopMax, HLIFOCTPUPOBATH
rpapuyuecKy;

OILICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE el CTBUSA

OO0menue:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUAMU M LIETSIMU OOIIEHHUS, SICHO,
TOYHO, TPaMOTHO BBIPAXaTh CBOK TOUYKY 3PEHHS B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110
XOJly pelIeHns 3a1a41, KOMMEHTHPOBATh ITOJIYYEHHBIN pe3yJIbTaT;

B X0/ie¢ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KAaeMOH TeMbl, MPOOJIEMBbI, periaeMoin
3a/1a4y, BBICKA3bIBATh UJICH, HALICIICHHBIC HA IIOUCK PELIEHHUs, COIIOCTABIIATh CBOU CYKICHHUS C CYKICHUIMHU
JApYyTrUX Y4YacTHUKOB Juajora, oOHapyXHWBaTh pa3jIMYd€ U CXOJCTBO IO3UIUH, B KOPPEKTHOW (opme
(GbopMyIMpOBaTh PA3HOITIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIIATE PE3YJIbTAThl PELICHUS 3aa41, IKCIIEPUMEHTA, UCCIIEN0BaHUs, IPOEKTA, CAMOCTOSTEIIBLHO
BBIOMpPATh (pOpMaT BRICTYIIJICHUS C YYETOM 3a]a4 IPE3EHTAIIMKA U OCOOCHHOCTEH ayAUTOPUH.



PeryasiTuBHble yHUBepcaJbHbIE y4eOHbIe JeilcTBUS

Camoopranuszauus:

COCTABIIATh IUIAH, QITOPUTM DPELICHUS 3aJaud, BHIOMpATh CHOCOO PEHICHUs C Y4ETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb W KOPPEKTUPOBATH BAPUAHTHI PEIICHHHA C
y4€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW peQIICKCMM KaK OCO3HAHUS COBEPIIACMBIX JEHUCTBUUH U
MBICIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3ysbTaTa peuieHus MaTEMaTUYECKOH 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUH 33Ja4d, BHOCUTh KOPPEKTHBBI B
JesTeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pE3yjbTaTa IEM U YCJIOBUSAM, OOBSCHATh NPUYHMHBI JTOCTHIKCHUS WIH
HEJOCTUKECHHUSI PE3YJIbTaTOB JIEATEIHbHOCTH, HAXOIUTh OLINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eITeIbHOCTD:

[IOHUMAaTh U HCIOJb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHAMBHyaJIbHOM pabOThl MPHU pELICHUU
y4eOHBIX 3aJa4, NIPUHUMATh IeJIb COBMECTHOM IESTEIbHOCTH, IUIAHMPOBATH OPTaHHU3aIMI0 COBMECTHOM
paboThl, pacnpenenars BUAbl paboT, JOroBapuBaTHCA, 00CYKIaTh MpoLecC U pe3yabTaT padoThl, 00001aTh
MHEHHS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B IPYIIOBBIX (popMax paboTsl (00CykaeHHUS, OOMEH MHEHUH, «MO3rOBbIE LITYPMbI» U
UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEUCTBUS C JPYTMMM WIEHAMU KOMAaH/bI,
OLICHHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYITUPOBAHHBIM yUYaCTHUKAMU
B3aUMO/ICHCTBUSI.

MNPEAMETHBIE PE3YJBbTATbBI

K koniy 10 kiacca oOyuaromuiicss HAy4uTCs:

cBOOO/IHO ONEpUPOBATH MOHATUAMU: Ipad, mIockuil rpad, cBSI3HBIN rpad, myTh B rpade, Uenb, UK,
JIEpEeBO, CTENIEHb BEPILINHBI, IEPEBO CIyYallHOTO 3KCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATHSMHU: CIIydyallHbI SKCIIEPUMEHT (OIBIT), Cily4ailHOEe COOBITHE,
3JIEMEHTApHOE CllyyailHoe cOObITHE (3JIEMEHTapHbBI MCXO0J) CIy4alHOro OIbITa, HaXOAUTh BEPOSTHOCTH
COOBITHH B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;

HaxoJUTh W (OPMYIUPOBATH COOBITHS: TepecedeHue, OObEeTUHEHNE TAHHBIX COOBITHI, COOBITHE,
IIPOTUBOIOJIOKHOE JaHHOMY, MCIIOJIb30BaTh JUarpamMmsl DWiiepa, KOOPAMHATHYIO HPSIMYIO JUIsl pELICHHUS
3ajay, IMOJIb30BaThCs (HOPMYJIONH CIIOKEHHsST BEPOSTHOCTEH Al BEPOATHOCTEH JBYX M TpeX CIIy4aiHBIX
COOBITHI;

OTIepUPOBATH MOHATHSAMU: YCIOBHAS BEPOSITHOCTh, YMHOKEHHE BEPOSATHOCTEN, HE3aBUCUMbIE COOBITHS,
JIEpEBO CIIyYalfHOT'O HKCIIEPHUMEHTA, HAXOAUTh BEPOATHOCTU COOBITHI C MOMOIIBIO MPaBUa YMHOXKEHUS,
JiepeBa CIIy4aifHOTO OIbITa, UCIIOJIB30BaTh (hOpMYITy MOJIHOM BeposiTHOCTH, (hopmyiy baiieca mpu pemeHuu
3aJ1a4, ONpeeNATh HE3aBUCUMOCTh COOBITUH 1O (hOpMyJIe U TIO OpraHU3alUH CITy4aifHOTO SKCIIEPUMEHTA;

MPUMEHITh HM3y4YE€HHblE KOMOWHATOpHBIE (QOPMYJbI JJs MEPEUUCICHHS] 3JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUH CTy4allHOTO OMbITA, PELICHHUS 3ajiay 110 TEOPUU BEPOSITHOCTEH;

CBOOOJHO OIEPUPOBATh MOHATUSMHU: OMHAPHBINA CIy4YalHBIA ONBIT (MCIBITAHHE), YCIIEX W HEy/Aaya,
HE3aBHCHUMBbIE UCIIBITAHUS, CEpUs UCHBITAHUMN, HaXOIUTh BEPOSTHOCTU COOBITUMN: B CEpUU MCIBITAHUHA 0
MIEPBOTO yCIIeXa, B CEpUU UCTIBITAHUN bepHyIITH, B ONIBITE, CBI3aHHOM CO CIIyYalHBIM BBIOOPOM M3 KOHEUHOM
COBOKYITHOCTH;

CBOOOTHO ONEpUPOBATh NOHATHAMH: ClTydaiiHasi BEJIMYMHA, paclipeieieHue BEPOSTHOCTEH, TuarpaMma
pacnpezeneHus, OMHapHas ciydaiiHas BEJIMYMHA, T€OMETPUUECKOoe, ONHOMHAILHOE pacpeeIeHUE;
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ONEPUPOBATh TMOHATUSAMM: COBMECTHOE PpACHpEACIICHUE JBYX CIy4YalWHBIX BEJIMYMH, HCIIOIb30BaTh
Ta0JIMIly COBMECTHOTO pacIpeieseHHs IBYX CIIyYalHbIX BEIMYWH JJIS1 BBIJCIICHUS pacIpe/ielIeHus KaKI0M
BEJIMYMHBI, OIPEACICHUS HE3aBUCUMOCTH CIy4YalHbIX BEJIMYMH;CBOOOJHO OINEPUPOBATh IOHATUEM
MaTEMaTUYECKOr0  OXUIAHWS  Ciay4yailHOW  BenMuuHBl  (paclpeneieHus), IPUMEHATb  CBOMCTBa
MaTEMaTHYECKOT0 OKUJAHUS IIPU PEIICHUH 3a]1a4, BBIYUCIISATh MaTeMaTUYECKOe OXKUAaHNe OMHOMUATILHOTO
U TEOMETPUUYECKOIo pachpeiesieHui; CBOOOJHO ONepUpoBaTh MOHATUSAMU: JUCHEPCUS, CTaHIAPTHOE
OTKJIOHCHHME  CIy4YallHOM BEJIMYMHBI, IIPUMEHATH CBOMCTBA JUCIEPCUU  CIy4alHOM  BEIUYMHBI
(pacupenenenus) pu pelieHUH 3a1a4, BBIYUCIATh JUCIIEPCUIO U CTaHApPTHOE OTKJIOHEHUE T€OMETPUUECKOI0
1 OMHOMUAJIBHOTO PACIIpe/IeICHHIA.

K xonity 11 kiacca o0ydJarommiicss HAy4YnuTCS .

BBIUUCIIATH BBIOOPOYHBIC XAPAKTEPUCTHKH IO JAHHOM BBIOOPKE W OLIEHUBATh XapaKTEPHCTUKU
reHepaJIbHON COBOKYITHOCTH JIaHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OIeHUBATh BEPOSATHOCTH COOBITHI
U MIPOBEPSTH MPOCTEHIINE CTATUCTUYECKUE TUIIOTE3bI, TI0JIb3YSICh U3YUYEHHBIMU PACIPENCICHHUIMU;

MPUBOAUTH IPUMEPHI 3a4a4, MPUBOISAIINX K [TOKA3aTEIbHOMY paclpeiesIeHUI0, 3a1a4, IPUBOIAIIUX K
HOpMaJbHOMY pacnpezeneHuto. OrnepupoBaTh MOHATHSAMH: (DYHKUMS IUIOTHOCTH  BEPOSTHOCTH
MOKa3aTeIbHOT0 pacipeaeneHust, pyHKIHs INIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pactpeaeaeHus, PyHKIUSI
IUIOTHOCTA U CBOWCTBAa HOPMAJIBHOTO pacCIpeleleHUs ;0NpeaesaTh KodhPUIMeHT TUMHEeHHON Koppemsiui,
BBIOOPOYHBIN KOADPHUITUEHT KOPPEIALIUHU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KosimuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 DneMeHTHl Teopuu TpadoB 3
5 Ciy4aiiHble OIBITHI, CTy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMU U
3 coObITHsIMH. CI0KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CIIOBHAsI BEPOSITHOCTb.
He3zaBucumsble coObITUs
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocie10BaTENbHBIX HCITBITAHUIH.
) Wcneiranusa bepnymmm. CiyyaliHelii BEIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnyualiHble BEIMUUHBI U PACTIPENCTICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
11 KJIACC
KosmmuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB M TeM (uu¢posbie)
Ne i/m Konrtpoasnbsie IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 3aKoH OOJIBIINX YHCET 5




2 DNEeMEHThI MaTeMaTUYECKON CTaTUCTUKU 6
HenpepbiBHbIE cilyyaliHbIe BEIIMUUHBI
3 (pacripenenenus), Moka3aTeabHOE U 4
HOpPMaJbHOE pacrpeaeneHus
Pacnpenenenue Ilyaccona
) CBs13p MEXly CITy4aliHBIMU BETUYMHAMU
6 O0600611eHre U cucTeMaTu3alus 3HaHU! 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
MNOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
KoimmuecTBo yacoB DJIeKTPOHHbIE
Ne n/m Tema ypoxa Konrtpoabusie IIpakTnueckue Aara unpponbie
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoTsbI padoThI pecypes:
1 I'pad, cBs3HBI rpad, npencraBieHue 1
3a/1auu ¢ TOMOIIBI0 rpada
5 Crenens (BaJIeHTHOCTD) BepIIuHEL [1yTh B 1
rpade. Llenu u HUKIBI
3 I'padb! Ha mnockocTu. [lepeBo cirydaiiHoro 1
JKCIEPUMEHTA
CrnyuailiHble SKCIIEPUMEHTHI (OMBITHI) U
4 CiTy4aiiHbIe COOBITHS. DIeMEHTapHbBIC 1

COOBITHS (MCXO/BI)




BeposiTHOCTB ciiy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTBITAX C

> PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH
BeposiTHOCTB CiTydaifHOTO COOBITHSI.

5 BeposiTHOCTH COOBITHH B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH
[lepeceuenue, 00beIMHEHNE MHOXKECTB U

7 COOBITHIA, TPOTHUBOTIOJIOXKHBIC COOBITHS.
dopmyJia ClI0KEHUs BEPOATHOCTEN
VY cioBHas BEPOATHOCTb. Y MHOKEHHE

8 BeposiTHOCTe. Dopmyiia yciioBHOU
BEPOSTHOCTH
VYcioBHas BEPOATHOCTb. Y MHO)KEHHE

9 BeposiTHOCTEN. DOpMmyIia yCIIOBHOU
BEPOATHOCTH

10 dopmyna MoTHONW BEPOSATHOCTH

11 ®opmyia baiteca. He3aBucumblie coObITHS

12 KomM0OuHaTopHOe npaBUiIo yMHOXKEHHUS.
[lepecranoBku u akropuan

13 Yucno couerannii. Tpeyronpauk [lackamns

14 ®opmyna bunoma HeroToHa
KonTponbnas padorta Nel: "I'padsl,

15 BEPOATHOCTH, MHOKECTBA,
KoMOnHaTopuKa"

16 bunapHbIii ciydaifHbIN ONBIT (MCIIBITAHKE),

yCIIeX U HCYyJada. HezaBucumeie
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17

18

HUCIIBITAaHUA. Cepml HE3aBUCHUMbIX
WCIBITAHUH 710 MIEPBOTO ycIexa

Cepusi HE3aBUCUMBIX UCIIBITAHUM 10
MEePBOTO ycrexa

Cepust HE3aBUCUMBIX UCTIBITAHUM
bepnynnu

19

20

21

Cayvaiinelii BEIOOp M3 KOHEYHOM
COBOKYITHOCTHU

[IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
JIEKTPOHHBIX TAOJIUI]

Canyuaiinas BennuuHa. Pacnipenenenue
BEpOATHOCTEN. Jlnarpamma pacnpeneneHus

22

23

24

Omneparuu HaJ CIIy4ailHBIMUA BEJIMYMHAMH.
[Ipumeps! pacupenenennii. bunapnas
Cly4aiiHasi BeJINYMHA

['eomeTpuueckoe pacnpeneieHue.
bunomMuaneHOE pacnpeneneHne
MaremaTuyecKoe OKUIAHUE CIYyYAHON

BenauunHbl. COBMECTHOE pacnpeaciiCcHue
ABYX CJ'Iy‘lB.fIHBIX BCJINMYHH

25

HesaBucumele cirygaiiHble BEJIMYNHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUJAAHUS.
MaremMaTHueckoe oKuanue OnHapHOU
CIIy4alHOU BEIMYHHBI

26

MateMaTudeckoe 0XKugaHue
T€OMETPUUYECKOTO U ONHOMHUATHLHOTO
pacrnpeneneHunit

27

I[I/ICHepCI/IH " CTAaHAAPTHOC OTKIIOHCHUC
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28 Jlucrniepcust OMHAPHOM CirydaifHON 1
BennuuHbI. CBOWMCTBA TUCTIEPCUU
Matemaruueckoe 0KHIaHue TPOU3BEICHUS
29 1 TUCTIEPCHST CYMMbI HE3aBUCUMBIX 1
CIIyYalHBIX BEJIMYHH
Jucnepcusi OMHOMUAIBHOTO
30 pacnpenenenus. [Ipaktuueckas padora ¢ 1
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL
Jlucriepcust M cTaHIapTHOE OTKIOHEHUE
31 TCOMETPHUYECKOTO PaCIIPEICIICHUS. 1
[IpakTuueckast paboTa ¢ UCIONIb30BAHUEM
ANEKTPOHHBIX TAOJIHIIL
32 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
KonTponbnas padota No2: "HUcnbiTanus
33 bepnymm. Ciry4dalinble BETUYHUHBI U 1 1
pacrnipeneneHus"
34 O06o001IeHre U cUCTEeMaTH3allnsl 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
11 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
e Tema ypoxka Beero Kontpoasubie IIpakTnyeckue 21413yqenml :)lﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecypenr
HepasenctBo Yebnimena. Teopema
1 Yeorrmesa. Teopema bepnyrm. 3akon 1

OOJIBIIINX YHCEIT
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HepasenctBo Yeobniesa. Teopema
UYeoOrmmesa. Teopema bepryimu. 3akoH
OOJIBIIINX YHCEeI

HepasenctBo YeoOrnimera. Teopema
UYeoOnimesa. Teopema bepryinu. 3akoH
OOJIBIIINX YHCEeI

Br100poYHBIi METO MCCIIETIOBAHUMA

[IpakTudeckas paboTa C HCIOTH30BAHHEM
AJIEKTPOHHBIX TAOJIUI

['enepanbHas COBOKYIHOCTb U ClIy4aiiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPeIHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

['enepanbHas COBOKYIHOCTb U Cly4aiiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OlieHKa CPeIHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHuE BEPOSTHOCTEN COOBITHH TIO
BBIOOpKE

CrartucTrdeckas TUIIOTE3a. HpOBepKa

HpOCTCfIH.IPIX TUIIOTE3 C IOMOIIBI0 CBOMCTRB
HN3YUYCHHBIX pacnpe,ueneHHﬁ

10

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C MOMOIIBIO CBOMCTB
M3YUYEHHBIX pacrpeneeHui

11

[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIUII
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[IpuMepsl HeNPEPBIBHBIX CIIy4YalHbIX

12 BeIMYMH. OyHKIINS IIOTHOCTH BEPOATHOCTH
PaBHoMepHoe pactipenenenue. [Ipumepsl

13 3ajiay, IPUBOJAIINX K [T0OKa3aTEIbHOMY U K
HOPMaJIbHOMY pacipeeIeHUIM

14 @DyHKIUSA IOTHOCTU BEPOSITHOCTU
II0Ka3aTeIbHOI0 paclpeieieHus

15 @YHKIMS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOI'O paclpeeaecHus
[TocnenoBarenbHOCTh OIMHOYHBIX

16 He3aBUCHUMBIX coObITuil. [Tpumep 3anaun,
npuBosLIel K pacupenenenuto [lyaccona

17 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM
3JIEKTPOHHBIX TAOJIUI]

18 KoBapuanus nByx Ciiy4allHbIX BEJIMYUH.
Koapdunuent xoppensuuu

19 CoBMecTHBIE HA0JIO/IEHUS ABYX BEJIUYUH

20 Br16opounslii ko3 GuLneHT Koppensuu

21 Paznnune mex 1y IMHEWHOMN CBS3BIO U
IIPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [IpakTuyeckas paboTa ¢ UCIOIb30BAaHUEM
AJIEKTPOHHBIX TAOJIUII

24 [IpencraBnenne JaHHBIX C TOMOILBIO TAOJIHIL
U IMarpaMM, omucaTelbHasi CTaTUCTHKA

o5 OneITHI ¢ paBHOBO3MOXHBIMU

9JICMCHTApHBIMU COOBITUSIMU
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Brruncienue BeposaTHOCTEH COOBITHI C

26 1
npUMEeHEHUEM (HOpMYIT
Brruucienue BeposTHOCTEH COOBITUH C

97 MpUMEHEHUEM IpaUYeCcKUX METO/I0B: 1
KOOpPJMHATHAsS TpsAMasi, IEPEBO, TuarpaMmma
Ditnepa

28 City4aifHbIe BEIMYUHBI M pacIipeiesICHUs 1

29 MaremaTnueckoe 0KUAaHuE CIy4anHON 1
BCJTMYUHBI

30 MaremaTrueckoe OXUJAaHue CIIydaiHON 1
BCJTMYUHBI

31 KoHntpoinbHas padorta: "BeposTHOCT 1 1
craTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHneM GOopMyIT U rpaduyecKux 1
METO/I0B
Boruncnenue BeposiTHOCTEN COOBITUH C

33 npuMeHeHneM GOpMYIT U rpadpuuecKix 1
METO/I0B
Crnyuaiinble BETUYHUHBI M pacpeeNIeHusl.

34 MaremaTtuueckoe 0XXKMIaHUE CITy4aitHOU 1
BCJTMYNHBI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeILHOM NPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yjabTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIBI U TUATPAMMBI
6.2 OnepupoBaTh TOHATUSAMHU: cpelHee apudMeThyeckoe, MeauaHa, HaubOoIbliee,
HavMEHbIIIee 3HAaUEHHE, pa3MaX MacCUBa YUCIOBBIX JaHHBIX
OnepupoBarh MOHATUAMU: CIy4YailHBIA 3KCIEPUMEHT (OIBIT) U CIIy4ailHOE COOBITHE,
6.3 JJIEMEHTApHOE COOBITHE (PIEMEHTApHBIM HMCXO0J) CIIy4ailHOrO OIbITa; HAXOAWUTh
' BEPOATHOCTH B OIBITaX C PAaBHOBO3MOXHBIMU CITyYalHBIMU COOBITUSIMU, HAXOAUTh U
CpPaBHHMBATh BEPOSITHOCTH COOBITUH B M3yUEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TEepecedeHne W OOBEAMHEHHE JTaHHBIX
6.4 COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOEC TAaHHOMY COOBITHIO; TIOJB30BATHCS
ararpaMmmaMu Disepa u GopMyJIIoi CI0KEHHUS! BEPOSITHOCTEH MPH PEIICHUH 33124
OnepupoBaTh NOHATHAMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS; HAXOIUTh
6.5 BEPOSTHOCTH C MOMOUIbIO IMpaBWJIa YMHOKEHHUS, C MOMOIIBIO JIepeBa CIy4aillHOTO
OTbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUWIIO YMHOXKEHHUS IPU PEIISHUH 3a/1a4
OnepupoBaTh NOHATUSIMU: UCIIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUSI, CEpUsl UCTIBITAHUH,
6.7 yCIeX U Heyiaya; HaXOJUTh BEPOSATHOCTH COOBITUH B CEPUH HE3aBUCUMBIX UCIIBITAHUN
710 TIEPBOTO yCIeXa, HAXOAUTh BEPOATHOCTU COOBITHI B cepuu UcnibITaHui bepHym
6.8 OnepupoBaTh NOHATHAMM: CllydaiiHas BEJIMYMHA, PACIpelelIeHHE BEPOSITHOCTEM,
' JAMarpamMMa pacnpeeieHus
11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 00pasoBanus
pe3yJbTara
5 Teopus BeposTHOCTEN M CTaTUCTHKA
51 CpaBHMBATh BEPOSATHOCTH 3HAYEHUN CIyYalHON BEJIMYUHBINO PACIPEACIICHUIO U C
' MOMOIILIO JUarpaMm
OnepupoBaTh MOHATHEM MaTEMaTHYECKOI'O OKWUJAHUS, NMPUBOAUTH IPUMEPHI TOTO,
5.2 KaK IPUMEHSETCd MAaTeMaTH4YEeCKOE OXUIAHUE CIIy4allHOM BEIMYMHBI, HAaXOJIUTh
MaTeMaTHYECKOE 0KMIAHUE M0 JAHHOMY pacIlpeaesIeHUI0
5.3 HmeTs nipencTaBiieHne 0 3aKOHE OOJBIINX YHCENT
5.4 Nwmets npencraBiaeHne 0 HOPMaIbHOM pacIpeieICHUH
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
6 Teopust BEpOATHOCTEHN M CTATUCTHUKA
[IpencraBnenue JaHHBIX € TTOMOLIBIO TaOMUI U AuarpamMm. CpeaHee apupmMeTHIECKOe, MeIHaHa,
6.1 mnHaumborpllee W HaWMEHbIEE 3HAYCHHUS, pa3Max, TUCIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEpUMEHTHI (OTIBITHI) U CITy4YaitHbIe COOBITHS. DJIeMEHTapHBIC COOBITHS (MCXO/IBI).
6.2 BepositTHOCTh cityuaiiHOro coObITHs. BiINM30CTh 4acTOTHIM BEPOSITHOCTH coObITUH. CilydaliHble
' OTIBITHI C PABHOBO3MO>KHBIMHU JIEMEHTAPHBIMH COOBITUSIMU. BeposTHOCTH COOBITHI B OIBITaXC
PaBHOBO3MOHBIMH 3JI€MEHTAPHBIMU COOBITUSAMU
6.3 Onepanuu  Hajg COOBITUAMH: TEpeceYeHUe, OOBEAMHEHHE, MPOTHUBOMOJIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOSATHOCTEN
6.4 VYcinoBHas BEPOATHOCTb. YMHOXKEHHME BEpOATHOCTEH. J[lepeBo Cily4allHOrO SKCIEPUMEHTA.
' ®dopmyiia nonHo# BepoaTHOcTH. HezaBucumbie cOObITHS
6.5 KombOunaroproe mnpasusno ymHoxxkeHus. IlepecranoBku u ¢akropuan. Yucio coderaHui.
' Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa
6.6 bunapHbIii cy4aiiHbIi ONBIT (MCHIBITAHKE), yenieX U Heynada. HesaBucumblie ucnbitanus. Cepust
' HE3aBHCHUMBIX UCIIBITAHUMN 10 nepBoro ycnexa. Cepust He3aBUCUMBIX UCTIBITAHUN bepHyu
6.7 Cnyuaiinas BenumuuHa. Pacnpenenenue BepostHocTeil. Jlnarpamma pacrpenenenus. [Ipumepst
' pacripeieieHui, B TOM 4HCJIe TeOMETPHUECKOer OMHOMHAIIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN M CTATHCTHKA
YucnoBble XapakKTEPUCTUKH CIy4YailHBIX BEJIMYMH: MAaTEMaTHUECKOE OXKHJIAaHUE, TUCIIEPCUS U
CTaHJapTHOE OTKJIOHEHHE. [IpuMepbl NpUMEHEHNsT MaTEMATUYECKOT0 OKUAAHUS, B TOM YNCIIE
5.1 B 33/layaXx M3 IOBCEAHEBHOW >KM3HM. MaremMaTHUecKoe O)XKHMJaHuEe OMHApHOH ciydaiHOM
BEJIMYMHBI. MareMaTH4ecKoe OKHMJaHHEe CYMMBbI CIydallHbIX BEIWYMH. MaremaThuueckoe
OKHJaHUE U JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeaeaeHuit
59 3aKkoH OOJBIIMX YHCEN W €ro pojb B Hayke, MpUpojae M obmiecTBe. BriOOpOUHBbIH MeTon
' UCCIICIOBAHUI
[IpuMmepsl HENpEPHIBHBIX CIy4YalHBIX BeIWMYMH. [lOHATHE O IUIOTHOCTH paclpeacicHusl.
5.3 3amauy, MPUBOASIIME K HOPMaJbHOMY pacnpeneneHuto. [loHaTne o0 HOpMalbHOM
pacnpeeeHnn
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ITPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM Pe3yJibTaTaAM 0CBOEHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

Bnanenne Meronamu J10Ka3aTeibCTB, AITOPUTMaMHU pEIIEHUs 3ajad; yMEHHE
(GopMyIMpOBaTE M ONEPUPOBATH IMOHATUSAMH: OINpPENAEICHUE, AKCUOMa, Teopema,
CJIEZICTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE (POPMYINPOBKH;
OPUMEHATh UX; YMeHHe (OpMyJIMpOBaTh OOpaTHOE U  IMPOTHUBOIOJIOKHOE
YTBEP)KACHUE, NPUBOIAUTH MPUMEPHl W KOHTPIPUMEPHI, MCIIONb30BaTh METO]
MaTEeMaTUYeCKON MHIYKLUUHU; IPOBOJIUTH JIOKA3aTEIbHBIE DPACCY)KIEHUA IIpU
pelIeHnH 3a7ay, OLEHUBATh JIOTMYECKYI0 MPAaBUIBHOCTb PACCYKICHHUH; yMEHHE
OIEpUPOBATh  IOHATUSAMHU:  MHOXKECTBO, IIOJMHOXKECTBO, OIEpalMy  Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajs
OINMCAHHUS PEaJbHBIX ITPOLIECCOB U SIBJICHUN U IIPU PEILIECHUU 3a/1a4d, B TOM YUCIIE U3
JpYruX Y4eOHBIX NPEIMETOB; YMEHHUE OINEpPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN
rpa¢, nepeBo, IUKI, Tpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U ONHUCHIBATH Ipadbl

Pa3IUYHBIMU CIOCO0aMU; UCIIOIB30BaTh Tpadbl IPHU PELICHUH 33]1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypalbHOE YUCIIO, LEJN0E€ YUCIIO, CTENEHb C
LEJIBIM TI0KAa3aTeJIEM, KOPEHb HATypaJbHOW CTENEHM, CTENEHb C palMOHAIbHBIM
MOoKa3aTeseM, CTeNeHb ¢ JeMCTBUTEIbHBIM IOKa3aTeseM, JJorapudmM 4ucia, CHHYC,
KOCHUHYC M TaHIE€HC INPOU3BOJIBHOIO YMCJIA, OCTATOK 10 MOAYJIO, palOHaIbHOE
YHCII0, UPPALMOHATIBHOE YHCII0, MHOXKECTBA HATYPaJIbHBIX, LIEJIbIX, PAllHOHATbHbIX,
JENCTBUTENBHBIX YACEN; YMEHHE UCII0JIBb30BATh IPU3HAKHU JEIUMOCTH, HAUMEHBIINN
oOuuii 1enuTeNs 1 HauMeHblllee o0lee KpaTHoe, anropuT™ EBkina npu pemeHun
3a/1a4; 3HAKOMCTBO C Pa3JIM4YHBIMHU [TO3ULMOHHBIMU CUCTEMAMU CUUCJICHMSI; YMEHHE
BBITOJHATH BbIUKCICHHE 3HAUEHUN U MTpeoOpa3oBaHMsI BRIPAXKEHUI CO CTENEHSIMH U
jgorapupmamMu, Mpeodpa3oBaHuss IPOOHO-pAIlMOHANBHBIX BBIPAKEHHH; yMEHHE
ONepUpPOBaTh MOHATHSAMH: IIOCIEI0BAaTENIbHOCTh, apudMeTndeckas mporpeccus,
reoMeTpuueckass  nporpeccus, OeCKOHEYHO  yObIBaloIias TreoMeTpuyecKas
IIPOrpeccusi; YMEHHE 3alaBaTh IOCIENOBATEIBHOCTH, B TOM YHUCIE C IOMOULIBIO
PEKYPPEHTHBIX (DOpMyYJI; yMEHHE ONEpUpOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT KOMIUIEKCHOTO YHCIIa,

dopma 3amucH KOMIUIEKCHBIX 4YHced (reoMeTpuyecKasi, TPUTOHOMETpUYecKas M
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anreOpanyeckast); yMeTb IPOU3BOJUTH apH(PMETHUECKUE JCHCTBUS C KOMIUIEKCHBIMU
YyCcJIaMK; IPUBOIUTH PUMEPBI UCIIOIb30BAHNS KOMIUIEKCHBIX YHCEIT; ONIEpUPOBATh
HNOHATUSIMM: MaTpuua 2x2 u 3x3, onpeaeauTesb MaTPULbl, FEOMETPUUECKUNA CMBICII

ONpCACIINTEIIA

YMeHue  onepupoBaTh  NOHATHAMM:  PAlMOHAIBHBIE,  HUPPALUOHAIBHBIC,
noKa3aTeJbHbIC, CTeIIEHHbIE, IoTapu(MUUYeCcKue, TPUTOHOMETPUYECKIE YPAaBHEHUS U
HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUpPOBATh IOHATHSAMM: TOXKIECTBO,
TOKIAECTBEHHOE MPeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUN H
HEPABEHCTB, PAaBHOCWJIBHOCTh YPABHCHMM, HEPABEHCTB M CUCTEM; YMEHHUE pEIlaTh
YPAaBHEHUs, HEPABEHCTBA M CUCTEMBI C IOMOULIBIO PA3JIUYHBIX NPUEMOB; pELIATh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IPUMEHSTh YPABHEHMS,
HEPaBEHCTBA, MX CHUCTEMBI JUI pEUICHUS MATeMAaTHMYECKUX 3aJad W 3aJad H3

Ppa3IMIHbIX obnacrei HAYKHU U pea_nLHoﬁ KHN3HU

YMeHnue onepupoBarh MOHATHAMU: QYHKIUSA, YETHOCTh (QYHKIUH, IEPUOJINYHOCTD
(GYHKLIMH, OrpaHUYEHHOCTb (YHKLMH, MOHOTOHHOCTh (YHKIMH, 3KCTPEMYyM
¢yHKIMM, HamOoNblIee W HaWMEHbIIEe 3HAueHHWs (QYHKIUM Ha TPOMEXKYTKE,
HenpepbiBHAs (QYHKIMSA, acUMOTOTHl Tpaduka (yHKIMM, TepBas W BTOpas
pOU3BOJHAS (YHKIMHM, T€OMETPUYECKUNH U (PU3NYECKUH CMBICI HPOU3BOJHOM,
nepBooOpasHasi, ONpeaeEHHBIN HHTErpall; yMEHUE HAaXOAUTh aCUMIITOTHI rpaduka
(GYHKIMM; YMEHHE BBIYUCIATH IMPOU3BOJHBIE CYMMBbI, IPOU3BE/IEHUS, YACTHOTO U
KOMITO3UIIUN (DYHKIMI, HAXOAUTh yYpaBHEHHE KacaTelbHOH K Trpauky (yHKIMH;
YMEHHE HaXOIUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIUI; YMEHUE HCIOJIb30BaTh
HPOM3BOJIHYIO JUISl UCCIIEIOBaHUS (DYHKIMN, HAXOJUTh HAaUOOJIbIINE U HAUMEHBIIINE
3HaueHusl QYHKUUH; CTPOUTH Ipa)uKi MHOTOYJIEHOB C HMCIIOJIb30BAHMEM almapara
MaTe€MaTU4eCcKoro  AaHajlnu3a; IPUMEHATH [POU3BOJHYI0 Ul  HAXOXKICHUS
HaWJIy4dllero peuieHus B MPUKIAIHBIX, B TOM YHCIE COUUATIbHO-3KOHOMHUYECKUX U
¢du3nUecKkux 3agadax; HaX0AUTh IUIOMAIU U 00BEMBI (PUTYD € TTOMOILIBIO MHTETpaa;
IPUBOAUTH  IMPUMEPBI  MATEMAaTHYECKOTO  MOJEIMPOBAHMS € IOMOIIBIO

Qg depeHIMaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATHSIMHU: rpaduk (QyHKUIUM, oOpaTHas (yHKIUS,
KOMITO3UITUS (DYHKIIHIA, THHEeHHAs QyHKIHS, KBaJApaTHIHAs QYHKIUS, palliOHATbHAS
GyHKIMsA, cTeneHHas (YHKLUWSA, TPUTOHOMETpHUYeCKHe (YHKIMHM, OOpaTHBIE
TPUTOHOMETpPUYECKHE (YHKIIMM, TOKa3aTelibHas MU JjorapudmMuueckas (QyHKIUU;
YMEHHE CTPOHUTh TpauKH H3YYEHHBIX (PYHKIHMH, BBINOJIHATH NpeoOpa3oBaHUs
rpa¢ukoB (YHKIHH, HMCHOJb30BaTh TpaduKH UIsI HW3YUYEHHUS TPOIECCOB U

3aBHCUMOCTEH, MpH pelICHUH 3aJad U3 JPYTruX y4eOHbIX NPEIMETOB M 3a/ad U3
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pearbHOM KHM3HM; BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BEIHUYMHAMU;
WCITOJIH30BaTh CBOMCTBA U rpaduKu GYHKITUN JJIs pelIeHUs YpaBHEHU, HEPABEHCTB
U 3aJa4 C mapamerpamu; M300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH MHOYKECTBA

peleHuii ypaBHEHU, HEPaBEeHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a/1a41 PA3HBIX TUIIOB (B TOM YMCIIE HA IPOLIEHTHI, J0JIH
U YacTH, Ha JIBUKEHHUE, paboTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH, 3aJaud U3
00J1aCTH yIIpaBIeHHs! JINYHBIMU U CEMEHHBIMU (PMHAHCAMM ); COCTABIISATh BHIPAXKECHHUS,
YpaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMbl I10 YCIOBHIO 3a/adyM, MCCIEA0BaTh
IOJYyYEHHOE pELICHHe U OLEHMBATh IPaBJIONOAOOHOCTh PpE3yJIbTAaTOB; YMEHME
MOJIEJIMPOBATh pealbHbIE CUTYallMU HA A3bIKE MAaTEMATUKHU; COCTABIATh BhIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA M MX CHCTEMbl II0 YCIOBUIO 3aJaud, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIEJIM C HCIIOJIb30BAHUMEM almapara anareOopbl, UHTEPIPETUPOBATH

HOHy‘leHHHﬁ pe3yjibTart

YMeHue omnepupoBaTh IMOHATHAMH: cpenHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee W HaWMEHbIIee 3HAYCHHS, pa3Max, [IUCHEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIOo, TPEJICTaBICHHYI0 B Ta0nMIax, Ha Juarpammax, rpadukax,
OTpaXKaloOIlyl0 CBOMCTBAa pEaJbHbIX MPOIECCOB M SBJICHMM; MPEICTABIATH
WH(GOPMAIIMIO C TOMOIIBI0 TaOMUI] U JAMArpaMM; HCCIENOBaTh CTAaTHCTHYECKUE
JaHHbIE, B TOM YHUCJIE C NPUMEHEHHEM TIpapUuecKuX METOJ0B M 3JIEKTPOHHBIX
CpeACTB; rpaduyecKu UCCIeJ0BATh COBMECTHBIE HAOIIOACHNUS C TOMOILBIO TUarpaMMm

paccenBaHus U JIMHEWHOW perpeccuun

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YalHBI ONBIT W CllydailHOE COOBITHE,
BEPOSITHOCTb ~ CIIy4allHOTO  COOBITHS; yYMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpapUUecKUX METOJO0B; NPUMEHSITh (QOPMYJIBl CIOXKEHUS U
YMHOXXEHUSI BEpOSITHOCTEH, (PopMyily MOJIHOM BeposiTHOCTH, (popmyny beprymm,
KOMOWHATOpHBIC (aKThl M (POPMYJIBI; OLICHUBATH BEPOSATHOCTH PEaTbHBIX COOBITHH;
YMEHHE ONEpUPOBATh MOHATHAMM: ClydyallHas BEJIMYMHA, paCIpElelICHUE
BEPOATHOCTEH, MaTeMaTHUECKOE OKUJaHUEe, TUCIIEPCUs U CTaHIApTHOE OTKJIOHEHHE
CllydyaifHOM BeJNWYMHBI, (DYHKIMM paclpelesieHus] M IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMAaJIbHOI'O paclpe/esieHnii; yMEHHe HCII0NIb30BaTh CBOMCTBA
M3YYEHHBIX PaclpeAeseHUuN IS pelIeHMs 3a/1a4; 3HAKOMCTBO C IOHSATUSAMU: 3aKOH
OOJIBIINX YHCEIT, METO/IbI BRLIOOPOUHBIX UCCIIEI0BAaHUMN; YMEHHE PUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHMCENT B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;
YMEHHE ONEPUPOBATH MOHATUSMH: COUYETAHHUE, IEPECTAHOBKA, YUCIO COYETAHMIA,

YHCII0 MepecTaHOBOK; OnHOM HbI0OTOHA; yMeHUE MPUMEHSATh KOMOUHATOPHBIE (haKThI
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U pacCCyKACHUSA I pCUHICHUSA 3a/1ad, OLICHUBATh BECPOATHOCTHU PCAJIbHBIX COGBITHﬁ;

COCTaBJISITh BEPOSATHOCTHYIO MOJIEb U UHTEPIPETUPOBAThH MOTYUYEHHBINH Pe3yabTaT

VYMeHue onepupoBaTh IMOHATUAMH: TOYKA, IpsAMas, IUIOCKOCTb, INPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yTJa, INIOCKUN YIoJl, ABYTPAaHHBIM yToJ1, TPEXTPaHHBINA yTol,
CKPEILMBAIOIINECA NPSAMbIE, NMapaJICIbBHOCTh U NEPIECHIUKYJIAPHOCTD IPSAMBIX U
IJIOCKOCTEM, yroa MEXIY IPSIMBIMH, YIOJl MEXKIy INPsSMOM U IIOCKOCTBIO, YIOJI
MEXIy IUIOCKOCTSMH, PACCTOSIHME OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHHE MEXIY
IIPSAMBIMH, PACCTOSTHUE MEXKIY INIOCKOCTSMH; YMEHUE HCIIOIb30BATh IIPU PELICHUH
3a7jay U3y4deHHbIe (aKThl U TEOPEMBl IUIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXAIOLIEr0o MHpa; CTPOUTh MaTEMaTHUYECKUE MOJEIU C ITOMOLIbIO
TEOMETPUYECKUX MOHATUN W BEJIUYMH, pPElIaTh CBA3aHHBIE C HUMU IIPAKTHYECKHE

3aga4uu

10

11

YMeHue omepupoBaTh MOHATHAMH: IUTOHMIAAh  (UTYphl, 00BEM  (QUTYpHI,
MHOTOTPaHHUK, TPAaBUJIbHBIH MHOTOTPaHHUK, CEYEHME MHOTOTpaHHHUKA, KYO,
napaJuiesienure/l, mpu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAICHHS, [IHIHH/ID,
KOHYC, T1ap, chepa, miomaab chepsl, IIOMAIs ITOBEPXHOCTH MHUPAMUJIBI, TPU3MBI,
KOHYyCa, IWINHAPA, 00bEM Ky0a, MPSMOYTOJIBHOTO Mapasuie/enuIie/ia, THpaMUIb,
MpU3MBI, MWIMHAPA, KOHyCAa, 1I1apa, pa3BEPTKa IOBEPXHOCTU, CEYCHUs KOHYyca U
MWINHAPA, TapajUlebHble OCH WM OCHOBAHHWIO, CEYEHHUE IIapa, IUIOCKOCTD,
KacaroIascs cepsl, WIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHUE MHOTOIpaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, UTYPBI U IIOBEPXHOCTH BPAIIICHUS, UX CCUCHHUS, B TOM
YuCle ¢ TOMOLIBI0 JJIEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATH CBOMCTBA
TCOMETPUYCCKUX  (QUTYp, CaMOCTOSTEIbHO  (HOPMYITUPOBATH  ONPEACICHHS
HN3Yy4aCMbIX (1)I/Il"yp, BbIABUT'ATh TUIIOTE3HI O CBOMCTBAx U IMpHU3HaKax rcOMCTPUUICCKHUX
¢buryp, 000CHOBBIBATh WJIM OMPOBEPraTh MX; YMEHUE MPOBOJUTH KIacCU(DUKAITUIO
buryp mo pasIMYHBIM IMPU3HAKAM, BBIMOJHATH HEOOXOAUMBIE JOMOJHUTEIbHbBIE

MOCTPOEHUS

YMeHue omnepupoBaTh MOHATHSAMH: JIBUKEHHUE B IPOCTPAHCTBE, MapasuleIbHbIN
NepeHOC, CHMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, NMPeoOpa3oBaHue
no00us1, MoA0OHbIe GUTYpBI; YMEHHE paclio3HaBaTh PaBHbIE U MOAOOHbIE (PUTYPHI,
B TOM YHCJI€ B MPHPOJIE, HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BATh T€OMETPHUECKHE
OTHOILEHHS TPU PELICHUU 3aJay; HAaXOAUTh F€OMETPUYECKHE BEIMYUHBI (JJIHHA,
yToJ1, TUIONIa/Ib, 00BEM) MPU PEIICHUH 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U U3
pearbHON KU3HM; YMEHHE BBIUMCIATH I'€OMETPHUECKHE BEJIWYMHBI (UIMHA, YTOJ,
JI0maab, O0BEM, IUIONMIAb MOBEPXHOCTH), HCIONB3Ys H3YYCHHBIE (HOPMYJIBI H

MCTOAbI, B TOM YHCJIIC. IUIOIIAZlb TIOBCPXHOCTU IMHUPAMU]bI, IIPU3MbI, KOHYCA,
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MWIMHApA, TUIomans chepbl; 00béM KyOa, MPsIMOYTOIBHOTO TMapalleNenuiesa,
NUpaMUZIbl, TPU3MBI, IHJIMHIpPA, KOHYycCa, IIapa; yMEHHE HaXOJWUTh OTHOIICHHUE

00bEMOB IOZOOHBIX (pUryp

12

13

VYmMmenne OIICPHUPOBATH MNOHATUAMU: NPAMOYTOJIbHAd CUCTECMa KOOpAMWHAT, BCKTOP,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, TPOU3BEIACHNUE BEKTOPA
Ha YHUCIIO, PAa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaIIpPHOE MPOU3BEACHHE, BEKTOPHOE
NPOM3BEACHUE, YTOJI MEXIy BEKTOPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA W
KOOpI[I/IHaTHbe/'I MCTOH M[Jid PEIICHHUA TI'COMETPUUCCKHUX 3aaad M 3adad APYyTrux

y4eOHBIX MPEIMETOB

YMeHue BbIOMpaTh TOAXOIAIIMA METOA JUJIsS PEIICHUs 3a/Jadd; TOHHMAaHUE
3HAYUMOCTH MaTE€MaTHKU B MU3yUYEHUU MPHUPOJHBIX M OOIIECTBEHHBIX MPOIIECCOB U
SBJICHHI; YMEHHE PaclO3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
yMEHHE MPUBOJUTH MIPUMEPHl MATEMATHUECKUX OTKPBITHIA POCCUHUCKON U MUPOBOMU

MaTE€MaTU4YeCKON HayKH

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BIYMCIECHUS
11 HatypanbHble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
12 Parnnonanenble uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOHM, MPOLEHTHI, OECKOHEUYHbIE
' NePUOANYECKHE TPOOH
13 Apudmerndeckuil KOpeHb HaTypalbHOU creneHu. J[eHCTBUS ¢ apupMETHUECKUMU KOPHSIMHU
' HaTypaJIbHOM CTENIEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENeHb ¢ palliOHAIBHBIM NoKa3areneM. CBOICTBa CTENEHU
15 CHHyC, KOCUHYC W TaHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YHUCJIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuuHble 1 HATypaJbHbIE JOrapu(MbI
JeiicTBuTenpHple yucia. ApupMeTHUECKHe ONepaluu C JACUCTBUTENbHBIMU YHCIAMHU.
1.7 [TpuOmkE€HHbIE BBIUMCIICHUS, TpaBUia OKPYIJIEHUS, NPUKUAKA U OILIEHKa pe3yJbTaTa
BBIYMCIICHUI
1.8 [IpeobpazoBanue BeIpaKEeHUN
1.9 KommnekcHele uncna
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Lenblie u 1poOHO-palIMOHANIbHbBIE YPAaBHEHUS
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2.2

Hppanuonaibublie ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [TokazaTenpHbIC U JOTapU(MUUECKHE YPABHEHUS

2.5 Llenbie u pOOHO-palIMOHATILHBIC HEPABEHCTBA

2.6 HppanronanbHple HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOoTrapuhMUUECKHE HEPABEHCTBA

2.8 TpuronomeTprdeckue HEPaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JTMHEHHBIX YpaBHEHUH. OnpeaennTeIh MaTPULIBI
3 QOyHKIMHU U TpapuKu

31 Oynkuus, cocoOsl 3amanus Qynkuun. ['paduk dynxnumn. B3ammuao oOpaTHBIE (YHKIWU.
' Yéruplie u Heu€éTHbIe pyHkuuu. [lepuoanueckue GyHKIUU

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢yHkumu. Hymm ¢yskomn. [IpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (yHKIMU. MakKCUMyMbl U MHUHHUMYMBI
¢ynkuuu. Hanbonblee n HauMeHblee 3HaueHNe QyHKIMH Ha IPOMEXKYTKE

33 CreneHHass (yHKUUS C HaTypajJbHBIM U ILeJbIM Ioka3zateneM. EE cBoiictBa u rpaduk.
' CaolicTBa U rpaK KOpHsI N-Oi CTENeHU

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH

3.5 [TokazarenbHas u norapudmuueckas pyHKINU, UX CBOICTBA U rpaduku

36 Touku paspeiBa. AcuMnToTsl rpaduxoB ¢yHkiuil. CBoicTBa (PyHKIMHA, HENPEPBHIBHBIX Ha
' oTpe3Ke

3.7 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEN

3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMmyiia CII0KHBIX MPOIIEHTOB
4 Hayana maremaTnueckoro aHannsa

4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe 3MeMEHTApHBIX QYHKIUI

42 [TpuMeHeHHe TIPOM3BOMHON K MCCIICAOBAHHIO (PYHKIUH Ha MOHOTOHHOCTH M KCTPEMYMBI.
' Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HaUYeHNUs (QYHKIIMU Ha OTpe3Ke

4.3 [TepBooGpasnas. Murterpan
5 MHoXxecTBa U JIOTHKA

5.1 MHoecTBO, onepanuy Haj MHOKecTBaMu. JlnarpamMmel Jiinepa — Benna

5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA

6.1 OmnucaresnbHas CTaTUCTUKA

23




6.2 BepositHocTh
6.3 KomOuHaroprka
7 I'eomerpus
7.1 Ourypsl Ha IMIOCKOCTH
7.2 [IpsiMbI€ U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIIEHUS
7.5 Koopaunatsl u BeKTOpBI
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