MHHHUCTEPCTBO NPOCBEIIEHUS POCCUIACKOM ®EJEPAIIUN
MunucrepcTBO 00pa3oBanusi U Hayku Huskeropoackoi odaacTu
YupasJjienne 00pa3oBaHusi, CIOPTA U MOJIOJAEKHOM NMOJUTHKHU

agMUHUCTPauMU TOHIIAEBCKOTr0 MYHUIIUNIAJIBHOT0 OKPYra

MOY IIuxemckas COII
PACCMOTPEHO YTBEPX/IEHO
Ha [lemarornyeckom coBere Jupexrop
MOY ITmxemckas COII AC. STkiMoBa
ITpotokosn Ne 2 ot 01.09.2025 ¢ ITpuka3 Ne 244
ot 01.09.2025 r.
4 A
AOKYMEHT NOAMNCAH
ONEKTPOHHOW NOANMNCHLIO
ggﬁ;ﬂ?rgg;:B7008A0623FDF22590C48EC3
Rocraumenen o 1105 2025 3 04 06 2026
. J
PABOYAS ITPOTPAMMA

(ID 7802917)

yueOHoro npeamera «BeposiTHOCTb U CTATHUCTHKA.)

utst ooyuatomuxcs 10-11 kmaccos

p-n. Imaxma 2025 r.



MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3zoBanus. YUeOHbIN Kypc IpeaHa3HAUYCH
st GOPMHUPOBAHUSA Y OOYYAIOMIMXCS CTaTUCTUUYECKOM KYyJIbTYpPhl M TMOHHUMAaHUS
pOJId TEOPUHM BEPOSITHOCTEHM KaK MaTeMaTHYeCKOr0 MHCTPYMEHTa ISl U3Y4YEHUs
CIIy4ailHBIX COOBITHI, BEIMYMH U TmporieccoB. [Ipu n3yuenun kypca odoramarorcs
MPEACTaBICHUS] O0YYaIOIMUXCA O METOJaX HCCIEIOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKUX METOJIOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYy4YHOIO
MHUPOBO33pPEHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpEIUICHWE 3HaHM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE NPEACTABICHUA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEpPax, CIOKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcs 10JKHO ¢hOpMUPOBATHCS MIPEJICTABICHHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUTSL OMMCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyeCcKuX BEJIMYMH, TOTPEITHOCTEN
B pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUH U MTPOLIECCOB B 0011IeCTBE. YUeOHBIN
Kypc siBisieTcsi 0a3oM it OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUYECKUX METOOB,
HEOOXOMMBIX CIELUAIUCTaM HE TOJBKO HHXKEHEPHBIX CIIEUAIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKHX, TOCKOJIbKY COBPEMEHHBIE 00IIECTBEHHbIE HAYKU
B 3HAQUMTEJIbHOM Mepe UCHOJB3YIOT anmnapar aHaiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJBIINX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTcTBMM € YyKa3aHHBIMU LIE€JISIMU B CTPYKType Y4e€OHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTbl TEOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaga JaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne muaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKHT OCHOBOM
Uist pOopMUPOBaHUS TMPEJACTABICHUN O paCIpeeIeHUH BEPOSTHOCTEH MEXIy
3HAYEHUSAMHM CIIyYalHBIX BeMYUH. BaxkHyr0 4acTh B 3TOM cojiepKaTeIbHON JTMHUU
3aHMMAaeT H3Y4YCHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeAeieHuil u



3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IMOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsl 03HAaKOMHTEJIBHOE HM3YyYEHHUE CBS3H
MEXKJy CIy4YalHbIMH BEJIMYMHAMU W OINMCAHHE O3TOW CBSI3M C TOMOILBIO
kod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOT0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCA HA CBEJEHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUILY BpeMeHU. O3HAaKOMJICHHE C pacripeeicHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha uzydenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTUKA» HA YTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Henemio).



COAEPXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEpOSTHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyiu. CiyqaiftHpii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MarTeMmarHdeckoe OXHIaHWUE OWHApHOW CclydaiiHOMN
BEJIMYMHBI. MaTeMaTudeckoe OKUJAaHHE CYMMbl CJIy4YallHbIX  BEJIUYUH.
MateMatndyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO PaCIIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOMN ClydailHON BeMMUMHBL. MaTeMaTtrudeckoe
OKHJIAHUE TPOU3BEJEHUS U IUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE OWHOMHAIBLHOTO pacHpenesieHus.
Jucniepcrst 1 cTaHAAPTHOE OTKIIOHEHUE T€OMETPUYECKOT0 PACTIPENCIICHUS.

11 KUIACC

HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akon
OonbIIMX  4ucesl. BbIOOpOYHBI  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie



XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO H3YYEHHBIX PACIPEICIICHUN.

HenpeppiBHble cnydaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpeieicHHsl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUSI IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt nauHerHOM
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
K03 uueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIINX KBaJAPaTOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHKA» (YIJIYBJEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON TO3UIUK OOYYArOMIETOCs KaK aKTHUBHOTO M
OTBETCTBEHHOTO WICHA POCCHICKOTrO OOIIEeCTBa, MPEACTABICHUE O MAaTEMaTHYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, ABJICHUHN, IPOIIEAYP IPAXKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTro€), YMEHUE B3aUMOJICHCTBOBATh C COLIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (QYHKIUSIMHU U HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKON TIpaxKJaHCKOM UIACHTUYHOCTH, YBAKECHHUS K
MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHCKOM MaTEMATHYECKOM IIKOJIBL,
WCIIOJIB30BaHUE ATUX JOCTIXKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHWE JyXOBHBIX IEHHOCTEH PpOCCUICKOro Hapoaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJECHHUS, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKHM U JEATEIbHOCThIO Y4YEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOYas JCTETUKY MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, PACCYKICHHM, BOCIPUMMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

S) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMAaTHUYECKHWE 3HAHUS B HHTEpecax
3I0pOBOTO W 0€30mMacHOro o0Opas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MMHTaHUE, COAJAaHCHPOBAHHBIM PEXKUM 3aHATHA M OTIbIXa,
peryinspHas Guznueckass akTUBHOCTD), (PM3UYECKOE COBEPIICHCTBOBAHUE MPU 3aAHITHUSIX
CIIOPTUBHO-03/I0POBUTEIILHON IESITEILHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJZly, OCO3HAHWE IIEHHOCTU TPYAOJIO0Us, HHTEPEC K Pa3IuIHBIM
chepam TPOPECCHOHAIIBHON JIEATETLHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
NPWIOKEHUSIMUA, YMEHHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiel npodeccun u
peann3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE TIUIAHbI, TOTOBHOCTH M CHOCOOHOCTbH K
MaTeMaTH4eCKOMy OOpa30BaHHMIO W CAaMOOOPA30BAaHUIO HA MPOTSHKEHWW BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEMaTHUYECKOM
HaIpPaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTh IKOJIOTHIECKOW KYJIbTYpPbl, TOHUMAHUE BJIUSHHUS COIMAIBHO-
HAKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COIUATIBLHOM Cpe/ibl, OCO3HAHUE
rJ100aJBbHOIO  XapakTepa HKOJOTUUYECKUX TIpoOJieM, OpUEHTAlMs Ha MpPUMEHCHHE
MaTeMaTHYECKMX 3HAHUN [ pelIeHHus] 3aJad B OO0JacTH OKpYXKaIoIIeH cpessbl,
IJJAHUPOBAHUE TTOCTYNKOB M OLICHKH WX BO3MOXKHBIX MOCJEACTBUMN JJISI OKpY>Karolen
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTeMaTHYECKOM HAayKH Kak
chepbl UeTOBEUECKON JEATeIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIsI Pa3BUTHUS
[MBWIN3ALIUK, OBJIQJICHUE S3BIKOM MaTEMaTUKH U MaTEMATHYECKOM KYJIbTYpoill Kak
CPEACTBOM  I[O3HAaHUA  MHUPA, TOTOBHOCTh  OCYIIECTBJISTh  MPOEKTHYHO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornyeckue eiicTBUA:

BBISBJISITh W XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TOHSATUHN, OTHOIICHHH MEXIy MOHATUSIMH, (OPMYIUPOBATH OMPEACICHUS
MOHSTUH, YCTaHABIIMBATh CYIIECTBEHHBIN TMpPHU3HAK KiIacCHU(pUKAIIMN, OCHOBAHUS [IJIS
000011I€HNs U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHbBIE
U OTpUIIaTeIbHBIC, SUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUHUS B
dakTax, TaHHBIX, HAOTIOIEHUAX U YTBEPKACHUSX, TIPEJIaraTb KpUTEPUH JJIs BBISIBJICHUS
3aKOHOMEPHOCTEU U POTUBOPEYU;

Jenatb BBIBOJABI C MCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MPOBOAUTH CaMOCTOATENIBHO JI0KA3aTelIbCTBA MAaTEMaTUYECKUX YTBEPKACHUN
(mpsiMble ¥ OT MPOTUBHOIO), BHICTPaMBaTh apryMEHTAIMIO, MPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpATh CMocOo0 perieHus yueOHoH 3a7auu (CpaBHUBATh HECKOJBKO BAPHUAHTOB
perieHusi, BHIOMpaTh HAauOoJee MOAXOIANINN ¢ YYETOM CaMOCTOSITEIPHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIIENOBATEIbCKUA HMHCTPYMEHT TMO3HAHUS,
bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIMIUE MPOTHBOpPEUHUE, MPOOIeMy, yCTaHABINBAThH
MCKOMOE€ U JaHHO€, ((OPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;



IIPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, MCCIEIOBAHHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEl MaTEeMaTHYECKOro OOBEKTa, SBJIEHUSA, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMHu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENLHO (QOpMYJIUpPOBaTH OOOOIIEHUS U BBIBOABI IO pPE3yJbTaTaMm
MPOBENEHHOTO HAOJIOEHUS, UCCIEAOBaHMs, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yIbTAaTOB, BHIBOJIOB U 0000IIICHUIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE INpoLEcca, a TAKXKE BBIJIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH J€()ULIUTHI HTH(POPMALIMH, TaHHBIX, HEOOXOAMMBIX JJI1 OTBETA HA BOIPOC
U JJI4 pELICHUs 3a1a4H;

BBIOMpPATh WH(OPMAIMIO U3 HCTOYHHUKOB pPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETHPOBATh MH(OPMALIMIO Pa3IUYHBIX BUAOB U (OpM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh HH(OpMaALMIO, MPEACTABIATH €€ B pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HAAEKHOCTb MHPOPMAIMK 10 CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CY)XJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
HeasiMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEILICHUs 3a/J1aud, KOMMEHTHUPOBAThH
MOJIyYeHHBI PE3yNbTarT;

B XO0/€ OOCYXIEeHMsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auM, BBICKA3bIBaTh HJIEW, HAllCJICHHBbIC Ha MOUCK pPEeLICHHUS,
COMOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JAPYIMX YYaCTHUKOB JIMAJora,
OoOHapy>KUBaTh pa3IMuMe U CXOACTBO MO3UIIMI, B KOPPEKTHOH (opme (popmMyInpoBaTh
pa3HOIJIACHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPHUMEHTA, HCCIEHOBaHUS,
IpOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3eHTAlMN U OCOOEHHOCTEH ayJUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAaJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

COCTaBJIATh IUJIaH, AJITOPUTM PEIICHHUS 3aJlauyd, BBIOMPATh CHOCOO PEIICHUS C
y4€TOM HMMEIONIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOUW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:



BJIQ/IETh HAaBBIKAMH TMO3HABATENBHON pEIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENIBHBIX IPOLIECCOB, HUX PE3YJIbTATOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIS Ipollecca M pe3yJbTaTa PEIICHUS MaTeMaTU4eCKOou
3aJ1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIpU PELICHUM 3a/ayH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBAaTh COOTBETCTBUE pE3yJibTaTa LEJIU U YCIOBUSAM, OOBACHATH NPUUYUHBI
JOCTUKEHUS WM HETOCTHKEHUS PE3yNIbTaTOB JEATEIbHOCTH, HAXOAUTh OUIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MIOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAH/IHOM U UHANBUYAJIbHON padOThI
OpU peuleHUH YYeOHbIX 3a7ady, MNPUHUMATh IIeJIb COBMECTHOHM JAESTEeIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMl0 COBMECTHOM paboThl, pacmpelneisTb BHIbI padoT,
JIOTOBAapUBaThCa, OOCYX AaTh NPOLECC W pe3yJbTaT padoThl, 0000mATh MHEHUS
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TIPYyHNOBbIX (opmax paboTel (0OCykIeHHUS, OOMEH MHEHMIA,
«MO3TOBBIE LITYPMBbD) U UHBIE), BBIOIHITH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C JPYTMMHU YJIeHaMH KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
HIPOJYKT MO KPUTEPUAM, CPOPMYIIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyaromuics HayquTCst:

CBOOOJTHO ONEPHPOBATH MOHATUSMU: Tpad, TIockuit rpad, CBA3HBINA Tpad, IyTh B
rpade, 1emnb, LUK, I€PEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYaHOTO HIKCIIEPUMEHTA;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: CIYHYalHbIM SKCIEPUMEHT (OMBIT), CIIy4aiiHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOEe COObITHE (3JEMEHTapHBIA HCXOJ) CIy4ailHOro
OMbITa, HAXOJAWUThb BEPOSITHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTapPHBIMU COOBITUSIMU;

HaxoJUTh W (HOPMYJIMPOBATh COOBITUS: TEepecedeHue, OObEAMHEHUE aHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY, UCIOJb30BaTh JUarpaMMmbl JWjepa,
KOOPJIMHATHYIO TPSIMYIO [JIsl pPEIICHUs 3a/ad, MOJb30BAThCS (POPMYIION CIIOKEHUS
BEPOATHOCTEN I BEPOSITHOCTEH IBYX U TPEX CIy4yalHBIX COOBITUH;

ONEpUpPOBaTh MOHATHUSIMH: YCIOBHAs BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCHUMBIE COOBITHS, JEPEBO CIIYyYalHOTO 3KCIEPUMEHTA, HAXOIAUTh BEPOSITHOCTH
COOBITHI C TOMOUIBIO MPABUJIa YMHOXEHUS, JE€PEBa CIy4allHOTO OIBITA, UCIIOJIb30BATh
dbopmyny monHON BeposiTHOCTH, ¢opMyny baiieca mpu pemieHHM 3ajad, ONPEENIATh
HE3aBHCHUMOCTH COOBITHII 11O (hopMyJie U MO OPraHU3AIMH CITy4ailHOTO SKCIIEpUMEHTA,



IPUMEHATh U3y4YeHHbIE KOMOUHATOPHBIE (POPMYJIIBI AJIS IEPEUUCTICHUS FJIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITA, PELICHHs 3aJad MO0 TEOPUHU
BEPOSATHOCTEW;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OWHAPHBIA CIy4alHBINA OMBIT (UCIIBITAHUE),
yCIEX U HEy/1a4a, HE3aBUCUMBIE UCIIBITAHUS, CEPUs UCIIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HUCIBITAHUM IO TIEPBOTO YyCII€Xa, B CEpUU HchbITaHul bepHymin, B
OIBITE, CBA3aHHOM CO CIIy4ailHbIM BIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH TOHATUSAMU: CiydailHas BeJIMYMHA, pacHpeleieHue
BEpPOSITHOCTEH, JMarpaMma pachpelefieHusi, OuHapHas ciy4yaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

ONEPUPOBATH NOHATUAMH: COBMECTHOE PACTIPEIEIICHHUE IBYX CIyYaHBIX BEJIVYHH,
UCITIOJIB30BaTh TAOJIMIy COBMECTHOTO pacHpelefeHUus] ABYX CIyYailHbIX BEJTUYUH IS
BBIJICTICHUS  pACIIPElEICHUs KaXIO0M BEIWYUHBI, OIPENCICHUS HE3aBUCHUMOCTH
CJIy4allHbIX BEJIMYMH;CBOOOJHO ONEPUPOBATH MOHATHEM MATEMAaTHYECKOTO OXKUIAHUS
ClIydyalHOW BEJIMYMHBI (pacmpenesieHus), MPUMEHSATh CBONCTBA MaTEMAaTHYECKOTO
OKMJIAHUS TPU  PEUICHWH  337a4, BBIYMCIATH  MATEMAaTUYECKOE  OYKHJAHHE
OMHOMHAJIBHOTO M TE€OMETPUYECKOTO pacHpelesieHui; CBOOOJHO ONEpUpOBATH
MOHATHSAMU: JTUCIIEPCUS, CTAHAAPTHOE OTKJIOHEHHUE CIy4alHOM BEJIMYMHBI, IIPUMEHATH
CBOMCTBA JUCHEPCUM CIyYallHOW BEIWYWHBI (pacmpelesieHus1) MpHU pelieHUuu 3ajad,
BBIYMCIIATh  JTUCHEPCUI0 M CTAaHAAPTHOE  OTKJIOHEHUE TE€OMETPUYECKOIO U
OMHOMMAJIBHOTO paclpeieIeHUH.

K xoniy 11 kiacca oOyyaromuics HayquTCst:

BBIUUCIIATh BBIOOPOUHBIE XAapaKTEPUCTHKU IO JAHHON BBIOOPKE M OLIEHUBATh
XapaKTEPUCTUKUA  TE€HEpPaJbHOM  COBOKYINHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OILIeHMBaTh BEPOATHOCTU COOBITUA M MPOBEPITH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, IOJIb3YSACh H3YYEHHBIMU PACIPEACIICHUSIMY;

IIPUBOJUTH IPUMEPHI 3a1ad, NPUBOAALIMX K IOKA3aTEIbHOMY paCIpEIeSICHHUIO,
3a/a4, NPUBOIAUIMX K HOPMaJIbHOMY pacrnpezeneHuo. OnepupoBaTh NOHITHAMMU:
GyHKUMS TUJIOTHOCTH BEPOSITHOCTH  IMOKA3aTENbHOTO  pachpeaesieHus, (QyHKIus
IJIOTHOCTH BEPOSATHOCTH HOPMAIBHOTO pachpeneieHusi, (QyHKUUS IUIOTHOCTH U
CBOMCTBA HOPMAJIBHOTO  PACIPEACIICHUS;ONPEALTITh KO OUIIMEHT  JIMHEWHON
KOPPEJSALNUU, BHIOOPOUHBIN KOADOUIIMEHT KOPPEIISIIHH.

CUCTEMA OHEHKH JOCTUXEHUSA OBYYAIOLLINMHUCHA

IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHHMS OBPA3OBATEJIbBHBIX
IHPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJAHEI'O
OBHLIEI'O OBPA30OBAHUA




YUYEBHBIN TPEJIMET «MATEMATHKA»

OueHnBaHKEe MPEAMETHBIX PE3YIbTATOB 00YUEHUS HAIPABJICHO HA:

— OIpeeNeHHe COOTBETCTBUS YPOBHSI C(HOPMHUPOBAHHOCTH Yy OOYyYaromIerocs
pesynbTaToB o0yuenus TpedoBanusiMm GI'OC COO u ®OII COO;

— BBISIBJICHUE J€(PUIIMTOB TPEIMETHOM MOATOTOBKHU (MPOOEIOB B 3HAHUSX,
YMEHUSIX, HABBIKAX );

— YCTaHOBJICHHE 3aTPYAHEHUI 00y4aroUMXCsl B JOCTHKEHUH 3aINIAHUPOBAHHOTO
YPOBHSI O0yY€HHUS U UX TPUUHH.

[Ipyn BbICTaBIEHUU TEKYIEH OLIEHKH, MPEACTaBIAIONICH c0oO0W pe3yibTaT
MIPOLIETyPbI OIICHUBAHUS MHANBUYaILHOTO MPOABUKEHUS 00YUYaIOIIUXCSl B OCBOCHUU
MaTEMaTUYECKOr0 COJEpPkKaHUs, LeIecO00pa3HO OPUEHTUPOBATHCS Ha CIEAYIOIIHE
PEKOMEHIALINH.

[To xaxmoit Teme y4yeOHBIX KypcOB «Airebpa M Haydajga MaTeMaTHYECKOTO
ananuza», «['eomerpus», «BeposATHOCTh U CTATHCTUKA» OINPEAECICHbI INIAHUPYEMBIE
pe3yabTaThl 00yUYEHHUS.

Hano uMerh B BUy, UTO OIIEHKA JOCTIKCHUS TJIAHUPYEMBIX PE3yJIbTaTOB
pacrajaercs Ha IB€ CBSI3aHHbIE JIPYT C APYTOM COCTABIISIONIHUE:

1) onenka mpoiiecca GOPpMHUPOBAHUS IFIAHUPYEMBIX PE3YJIbTaTOB, pealu3yeMast
B (hopMe TEeKyIIero, B TOM YUCJIE€ U TEMAaTUYECKOTO, OIICHUBAHUS;

2)olleHKa  pe3yibTara  (OPMHPOBAHUS  IUIAHUPYEMBIX  PE3yJbTaTOB,
peanuzyemasi B ((OpMe UTOTOBOTO KOHTPOJIS.

[Ipu >TOM cnemyer ydecTb, YTO MpU OOYYECHHUHM MaTEMaTUKE B TIPOIECcCce
OIICHUBAHUS MPOMEKYTOUHBIX PE3YJIHTATOB OOYYCHHS WCIIONB3YIOTCS Pa3HbIC BUIBI
JEMOHCTPAIIMA yYEOHBIX JIOCTHKCHHWH: YCTHBIE OTBETHI OOYYAIOIIMXCA W UX
MMChbMEHHBIE PabOTHI, B TOM YHCIE B (hOpME TECTUPOBAHMS.

OOyueHue MaTeMaTUKe MpeArnojaraeT cpOpMUPOBAaHHOCTh HECKOJIBKUX TPy
pE3yNbTaTOB:

OCBOEHUE TEOPETUYECKUX KOMIIOHEHTOB MAaTE€MaTUYECKOTO COJIepKaHMUS:
3HAaHWE W YMEHHE BOCIPOHU3BOAUTH (POPMYIUPOBKH OMPEICTCHUN MATEeMaTHYECKUX
NOHATUH, (POPMYIMPOBKHU TEOPEM U UX JJOKA3ATEIbCTBO;

peLIEHHE MaTEMATUYECKUX 33724 PA3HOT0 YPOBHS CII0KHOCTH — OT MPOCTENUIINX
710 POOJIEMHBIX U TIOMCKOBBIX;

peLIEHNE MEXITPEAMETHBIX U IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.



JlnarHoctTuka W MPOBEPKA YPOBHS YCBOCHHUS TEOPETHUYECKUX KOMIIOHCHTOB
MOKET OBITH OpraHM30BaHa B (popMaTe TECTUPOBAHMSI, YCTHBIX OMPOCOB, YACTHYHO
B (hopMe TpaTUIIMOHHBIX TPOBEPOYHBIX M KOHTPOJIBHBIX Pa0OT.

IIpoBepka yMeHHA pellaTh MaTeMaTUYEeCKUE 3a/auM, KakK MPaBHIIO,
opraHusyeTtcs B (popMare MMCbMEHHBIX IMTPOBEPOUHBIX U KOHTPOJIBHBIX PadoT.

[Ipn oneHMBaHWMM THCHBMEHHBIX PA0OT W YCTHBIX OTBETOB IIEJIECO00PA3HO
OPUEHTHUPOBATHCS HA HECKOJBKO OTJIMYAIOIINECS MOKA3aTEIH.

B cooTBeTCTBUM C IUIAHUPYEMBIMHU PE3yIbTaTaMH OOYUYEHUS MO KaXJI0il TeMe
OIPEJICIICHBl HWUTOTOBBIE PE3YJbTAThl H3YYEHHUS TEMBI, IPOBEPSIEMBIE HIEMEHTHI
CoJlep)KaHMs ~ TeMbl, TpeOOBaHHUA K  JEMOHCTpPAallUM  JIOCTIDKCHHS  HUX
c(hOpMUPOBAHHOCTH, 3aJaHUs JJI1 UX JEMOHCTpPAIlMU U, COOTBETCTBEHHO, KPUTEPUU
OIICHUBAHUS 3aJIaHUH.

B cootBeTcTBUYM € npunyunom omxpvimocmu yKe€ B Ha4ajle U3yYEHHUS KaKIOU
TeMbl OOydYaroIuecss JOJDKHBI 3HAaTh, KaKU€ YMEHHUS OTHOCSATCS K HTOTOBBIM
pe3yJibTaTaM M3y4eHHsS TeMbl, Kak OyJayT OpraHu30BaHbl KOHTPOJBHBIE MPOIETYPHI:
KOHTpOJIbHAsA paboTa W/WUK OMPOC, KAKUE KPUTEPUU MPEIBIBISIIOTCS K PELICHUIO
3a7a4 U K OTBETaM, KaK MPOBOJMTCS OIIEHMBAHHE PE3YyJIbTATOB WX JESITEIBHOCTH,
HalpuMep, Kakoe HauMEHbIee KOJUYECTBO 3aJaHuid KOHTPOJBHOW padoThI
HEOOXOJIMMO BBITIOJIHATh, YTOOBI pPAaCCUMTHIBATH HA TIOJYYCHHE TOJOKUTEIHLHON

OTMCTKH.

OHeHKa YCTHBIX OTBE€TOB

OpmHolt u3 BaXKHBIX ()OPM OIEHUBAHUS PE3YJIbTATOB OOYUEHHS 10 MaTeMaTHKE
SIBJISIIOTCS] YCTHBIE OTBETHI oOy4daromuxcs. OHU MOTYT HOCHUTh JIOKaJIbHBIN, MacCOBBIN
(YcTHBII onpoc, MPOBEAEHUIO KOTOPOTO MOCBSILIEH, BO3MOXKHO, LI YPOK WIH €ro
4acTh), TOCTOSIHHBIN XapaKTep, KOTr/aa Ha KaXJIOM YPOKE HECKOJIBKO O0O0yJaronIuxcs
OTBEYAIOT YCTHO Ha TEOPETUYECKHUE BOMPOCHI: OMNPOCHI MO TEPMHUHOJIOTHH

1 (GOpMyJIMPOBKAM OIPENIEIEHHS, JOKA3aTEIbCTBAM TEOPEM, PELICHUIO 3a/1a4.



[Ipy oueHWBaHWM YCTHBIX OTBETOB OOYyYalONIMXCSA  LeJIeco00pa3Ho
OPUEHTHPOBATHCS HA CIEAYIOIINE PEKOMEHIALUN.
IIpu BbICTaBIEHUN OTMETKH YUYUTHIBAIOTCS BCE TPEOOBAHUS K OTBETY.

Omeem oyenusaemcs OMMemKou «5», eciu ooy4arowuiics:

MIOJIHOCTBIO PACKPBLI COZACp)KaHHWE MaTepuaja B 00beMe, MPeITyCMOTPEHHOM
IPOrpaMMON B YIeOHHUKOM;

U3JIOKHJI MaTepHall TPAaMOTHBIM SI3BIKOM B ONPEJICICHHOW JIOTHYSCKOMH
MOCJICAOBAaTEILHOCTH, TOYHO, O3 OmHOOK  HCIOJB3YS  MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY;

MPaBUIBHO  BBHINIOJIHWJ  PUCYHKH, YEpPTEX U, Tpadukd, HEOOXOIUMbIE
JUTSI M3JI05KEHUST TEOPHUH WJTU PEIICHUS 3a/1a4H;

MIPOJICMOHCTPUPOBAI YMEHHE WJUIIOCTPUPOBATH TEOPETUUECKHUE ITOJIOKCHUS
KOHKPETHBIMU IIPUMEpPaMHU, PUMEHSTh UX IIPH BBITTOJTHECHUHN MTPAKTUIECKOTO 3aJaHuUs
(ecnu Takoe MPEAYCMOTPEHO);

MIPOJICMOHCTPHPOBAJ YCBOCHUE PaHEe N3YUCHHBIX COITYTCTBYIOITUX BOIPOCOB,
c(hOpMHUPOBAHHOCTh M YCTOWYMBOCTD MCITOIB30BAHHBIX TIPU OTBETE YMEHHM M HABBIKOB;
OTBEYaJ CaMOCTOSTEIBHO, 0€3 HABOSAIINX BOIIPOCOB YUUTEIISA, OeMOHCMPUPY S

C(ﬁOpMMpO@(JHHOCWlb MOHOJIO2UYECKOU pedu u nojinoe graoenue COO@prCCZHueM.

Bo3mokHBI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTEMIEHHBIX BOIPOCOB WM
HEJIOYETOB B PEILICHUM 3a7a4 (€ClId TaKue MPEeIyCMOTPEHBI), KOTOPBIE YYEHUK JIETKO
VCIPABUJI 110 3aMEUYAHUIO YUUTEIS.

Omeem oyeHusaemcs ommemkou «4», eciu 00y4arowuiica.

PacKphLI coJiepkaHue MaTepraja B 00beMe, IPeTyCMOTPEHHOM IMPOTPaMMO |
y4eOHUKOM;

U3JIOKHWJI MaTeprall TPaMOTHBIM SI3BIKOM B ONPEIEICHHOW JOTUYECKOM
MIOCTICTIOBATEIIbHOCTH;

BBITIOJTHUJI PUCYHKH, YEPTEKH, TpahUKH, HEOOXOAMMBIC IS U3JI0KCHUS TCOPUN
WM peIIeHUs 3a/1a4u;

MPOJIEMOHCTPUPOBATT YMEHHE WLTIOCTPUPOBATh TEOPETUUYECKUE TOJOKEHUS
KOHKPETHBIMU TpPUMEpaMH, MPUMEHATh WX MPH PElIeHUH 3a7ad (eCiau TakKue
MIPETYCMOTPEHBI);

POJAEMOHCTPUPOBAJI YCBOSHUE PaHEe M3YUYCHHBIX COMMyTCTBYIOIIUX BOTPOCOB,

c(hOpMHUPOBAHHOCTh U YCTOWYMBOCTD MCIIOIH30BAHHBIX IIPU OTBETE YMEHHM 1 HABBIKOB,;



HEOOJbIINE HETOYHOCTH B (POPMYIUPOBKE MATEMATHUECKUX YTBEPXKACHUN, HE
MCKa3MBILIKME MaTEeMaTHYECKOTO COJEp>KaHUs OTBETA, HCIIPABJICHHBIC MO 3aMEYaHUI0
YUUTEIS;

JIOTIYCTHJI OIIMOKH MK 00Jiee 2 HETOYHOCTEHN MPHU OCBEIIEHUH BTOPOCTEIICHHBIX
BOIPOCOB/HEIOUETOB B PEUICHUH 3a7a4 (€CId Takue MPEeAyCMOTPEHBI), KOTOPHIC
YUEHHUK JIETKO MCIPABHJI IO 3aMEUAHUIO YUUTEIIS.

Ommemka «3» 3¢ omeem cmasumcsA 8 CfleayiOLL{UX cnyyanax:

HEIOJHO WM HEMNOCIENI0BAaTENIbHO PACKPBUI COAEPKAHME Marepuana, HO
MOKa3aHOo 00I1Iee MOHUMaHUE BOIIPOCa U MPOAEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE
JUISL TAJIBHEHILIEr0 YCBOCHUS IIPOIPaMMHOIO MaTepHala;

JEMOHCTPUPOBAJI 3aTPYAHEHUS UITU JOITYyCKaJl OIUMOKH B ONPEEICHUN TOHSATHM
U  UCHOJIb30BAaHUM MATEMaTUYECKOM TEPMHMHOJIOTHMH, CUMBOJMKE, 4YepTexax,
BBIKJIQJIKaX, NCIPABIICHHBIE TIOCIE HECKOJIBKUX HABOSIIMX BOIIPOCOB YUUTEIIS;

HE CIIPAaBWICA C NPUMEHEHUEM TEOPUM IIPU PEIICHUHU 3a/1ad, HO BBITOIHWII
3aJaHUsl  00SI3aTEJIBHOTO YPOBHSA CIIOKHOCTH IO JaHHOM TeMe (eCiau Takue
IPEyCMOTPEHBDI).

Ommemka «2» 3¢ omeem cmasumcsA 8 cnedyfou,qux cnyyasax:

HE PacCKpBLJI OCHOBHOE COZIEpKaHKe yueOHOr0 MaTepraa,;

OOHapyXuJ1 HE3HaHWE WJIM HEMOHUMaHue oOydJaromumcs  OoJblen
Wi Hanbosee BAXKHOW YacTH Y4eOHOro Marepuarna;

HO TIPH 3TOM JIOMYCTHJI OITMOKHU B OTIPEIEIICHUH TIOHSITHHA, PU UCTIOJIb30BAaHUU
MaTeMaTH4eCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEkKaxX WK TpaduKax, B BHIKIIAIKAX,
KOTOPbIE HE MCTPABIICHBI TIOCIIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUHUTEIIS;

oOHapy>XWJl HE3HAHWE W HETIOHMMaHHWE M3ydyaeMOI'o Marepuaia WiId HE CMOT

OTBCTUTH HU HA OAWH U3 MOCTABJICHHBIX BOIIPOCOB 110 U3Yy4YaCMOMY MAaTCpHUAITY.

OuneHka NMCbMEHHBIX PadoT

[Ipu coctaBneHUM COAEpKaHUS MUCBMEHHBIX pPabOT, B  YaCTHOCTH
TEMaTUYECKUX  KOHTPOJIbHBIX  pabOT, HEOOXOIMMO  COOJIIONATh  MpUHYUN
oughghepenyupyemocmu no yposHam no020mosKu . BaXHO BKIIOYATh B pa0OTy 3a/1aHus,
OTHOCSAIIMECS K 0a30BOMY YPOBHIO MOJTOTOBKH, BBIIMIOTHEHUE KOTOPBIX 0053aTE€IHHO

JJI1 BCCX 06yan0mec;1, N 3aJaHWs TOBBIIICHHBIX ypOBHCﬁ, KOTOPBIC AAI0T



BO3MOXKHOCTh PEaJM30BAThCS OOYYAIOMIMMCS, MPOSBIAIONIMM K MaTeMaTHKe
UHTEpPEC U CHOCOOHOCTH. MapKUpOBKa 3aJaHHil MO YPOBHSAM CHEUUATbHBIMH
000O3HAUEHUSMH CHadaja B xone (opMupoBaHHsS yMEHHH, a 3aTeM U B
KOHTPOJIbHOM  paboTe  OpuUeHTUpYeT  OOydallMXcsd Ha  JOCTHXKEHHE
OINPEIENICHHOI0 pe3yJibTaTa, IOMOraeT IJIaHUPOBATh YYEHHUE U KOHTPOJIMPOBATH
BEITIOJTHEHUE PaOOTHI.

KpomMe ToOoro, mnpu COCTaBIEHHMM TEMATHYECKUX KOHTPOJBbHBIX
paboT M TEKYIIUX MPOBEPOUYHBIX pabOT BaXKHO OPUEHTUPOBATHCS HA MPUHYUN
NOJHOMbl  NPOGEPKU  NAAHUPYeMbIX pe3yibmamog. YacTb TeMaTUYECKUX
pe3yibTaTOB  MPOBEPSIETCS  OTAETbHBIMH, HEOONbIIMMH 1O  dopmary
IIPOBEPOYHBIMU PAOOTaAMHU.

B koHIle W3y4YeHUS KaXJOMl TEMbl MOXET OBITh MPETyCMOTPEHO
IIPOBE/ICHUE KOHTPOJILHON paboThl, HA KOTOpPYIO oTBoauTca 1 ypok. Ilpu sTom,
eciM TeMa HeOOoJbIlas U Ha €€ M3y4YeHHe Jaercs He Ooyiee OJHOM ydeOHOU
HEJIeJU, TO KOHTPOJIb JOCTHKEHHUS COOTBETCTBYIOIIMX 3TOU TEME IIAHUPYEMBIX
pe3yJIbTaTOB MOXKHO TEPEHECTH W BKIIOYUTH B KOHTPOJBHYIO pPaboTy IO
CIeAyIONIell TeMe WM K€ OrPaHUYUTHCS  MPOBEICHUEM  HEOOJBIION
npoBepouHoii pabotel B Tedyenwe 20-25 muHyT ypoka. Ilpu sTom wm
oOy4aromfecs, ¥ yYuTelb JOJDKHBI MOJIYYUTh OOPaTHYIO CBSI3b O JTOCTHXKCHHUH
WJTU HEJJOCTUKEHUU TEMATUYECKUX TJIAHUPYEMBIX pe3yJIbTaTOB.

IIpu oueHke pe3yibTarta BBIITOJIHECHHS KOHTPOJBHOW WIIM MPOBEPOUYHOU
paboThl B TEPBYIO OYEpE/lb YCTAHABIMBACTCS HAIMYNE WU OTCYTCTBHE Y
oOyyaroiierocss 0a30BOM MaTeMaTHYECKOW MOJTOTOBKH, MOITOMY TaK Ba)KHO
OT/ICJIbHO OIICHUTHh BBIMIOJIHEHHME UM COOTBETCTBYIOIIMX 3amaHuil. Kak
MPaBWJIO, OHU KOMIIOHYIOTCS B MIEPBYIO YACTh KOHTPOJILHON PabOTHI.

[Tone3Ho mnpuIepXKUBAThCA CIEAYIOMIET0 TMOAXO0Ja K HAYUCICHUIO
OaJIJIOB 32 BBHITIOJIHEHUE 3a/IaHUM:

32 BEpHOE BBIMOJIHEHUE KAXJA0T0 3a/laHusl NIEPBOM YacTH 00yYaromeMycs
Hauuciasgercd 1 O6amr;

3a BBITIOJTHEHUE 3aJaHUSI BTOPOM YaCTH HAYUCIISIOTCS 2 Oaiia, eciu JaHo
BEPHOE pEIEHNE W NPHUBEACHO 00OCHOBaHWE; | Oayi, eciii JOTHKa pPelieHUs
BEpHA, HO JIOMYIIEHA OJHA BBIUMCIUTENbHAS OLIMOKA WM MPEICTAaBICHHOE

000CHOBAHME HE MOKET CUUTATHCS ITOJTHBIM.



[Ipu HEOOXOAMMOCTU Kpumepuu mozym Oblmb OeMAIUZUPOEAHDL, UTO
MO3BOJUT O0Jiee TOYHO BBIABUTH MPOOEIbI, 3aTPYJHEHUS OOYYaIOIUXCA U UX
NPUYUHBI, YTO, B CBOIO OYEpE[lb, MO3BOJUT CIUIAHUPOBATH KOPPEKTUPYIOIIHE
MIPOIIEAYPHI.

BaxxHO Takke MOMHHUTH, YTO COJEpXKAHUE, CTPYKTypa KOHTPOJIHHOM
paboThl U KPUTEPHUH OLICHUBAHUS €€ BBITIOJIHEHUS IOJKHBI OBITH pa3pabOTaHbl
TakuM oOpa3oM, 4ToObl y oOydJaromuxcs OBbUIO MpaBO Ha OMIMOKY: s
MOJIYYCHUSI OTMETKH «3» HE 0053aTeIbHO BEPHO BBIMIOJHUTH BCE 3aaHUS
00s13aTEIPHOTO YPOBHSI, AHAJOTHYHO, IS TIOMYYEHUS OTMETKH «5» He
00s13aTEJILHO BBITIOJIHUTD BCE 3a/IaHUSI KOHTPOJIBHOM pabOTHI.

PekomeHnnyem creayoomue KpUTEpUM MJisi IepeBoja oOIeHd CyMMBI
HAYUCJICHHBIX OAJIJIOB B OTMETKY MO MATUOAILHOM IIKaJIE:

oOyyJaromuiicss He JOCTUT YJOBJIECTBOPUTEIBHOTO (00513aTEIBHOTO) YPOBHS
MOATOTOBKU (0TMeTKA «2»), eciid OH HaOpaynm MeHee 55% OamioB Yactu 1
(00s13aTENIBHOTO YPOBHA);

OOYYAIOIINICS JOCTHUT YIOBJIETBOPUTEIHHOTO (00s3aTEIBHOTO) YPOBHS
MOATOTOBKHU (OTMETKA He HMKe «3»), eciii OH HaOpay He MmeHee 55% OannoB
Yactu 1 (00s3aTEIBHOTO YPOBHS);

00yJarOUIUICs JOCTUT IMOBBIIMICHHOTO YpOBHS (0TMETKAa He HUKe «4»),

€CJIM OH HaOpas1 He MeHee 65% o011ero yncia 6aJlIoB;

0OyJaroNUiCsl TOCTUT BBICOKOTO YpOBHs (0TMeTKA «5»), €Clii OH
HaOpasr He MmeHee 85%0 o01ero yrcia OaioB.

OTtmeTuM, 4YTO mpearaeMas IIKajla NEPEeBOJAa CyMMbl HAaYMCIEHHBIX
OaJIJIOB B OTMETKY O MATUOAUIBHOM IIKaJle MOXET ObITh CKOPPEKTHUPOBaHA B

KaXXJIOM OTACJIbHOM CJIy4ac.

O1eHKa TecTOBBIX 3aJaHUM

TecT MOXET UCTIONB30BATHCS AJIS TPOBEICHUS TEKYIIETO U TEMATHYECKOTO
KOHTposist. bonee 1menecooOpasHO HCMONb30BaTh TECTOBYIO (opmy mpu
BBISIBJICHUU CTENIEHU YCBOEHHUS TEOPETUYECKOro MaTepualla U YMEHHUs pelliaTh
3aJlaHusl PENPOYKTUBHOIO XapaKTepa.

[Ipu wucnonp3oBaHUM TecTa Kak (OPMBI KOHTPOJII MOTYT OBITh



PEKOMEHJOBAHbI T€ K€ KPUTEPUM I NEPEBOJAa CyMMBbI OallJIOB B OTMETKY.
OpnHako mpu 3TOM CJEAYET YYUTHIBATh, UYTO B 3aBUCMMOCTU OT THUIA TECTOBBIX
3aJlaHui, BKJIIOYEHHBIX B TECT, KpUTEPUH TEPEBOJIa CyMMBI OajllIOB B OTMETKY
MOTYT OBITh CKOPPEKTUpOBaHbl. Tak, MPU BHIMOJHEHUH TECTa, COCTOSIIETO
TOJIBKO U3 3aJJaHUI C BEIOOPOM OJTHOTO OTBETA (CaMbl€ MPOCTHIE), HUKHUE TOPOTU

MOT'YyT OBITH YBCIIMYCHBI:

He meHee 70% — oTmeTKa «3»;
He meHee 80% — oTmeTKa «4»;
He meHee 90% — oTmeTKa «5».

BoimonHsisi  aHanu3  pe3yJbTAaTOB  MPOBEPOYHOM WM KOHTPOJIBHOM
NpoIEAYphl, HE3aBUCUMO OT (OpMBI €€ MPOBEICHUs, IIeIeCO00pa3HO
(GbUKCUpOBAaTh HE TOJBKO KOJMYECTBO BBITIOJIHCHHBIX 3aJaHWi, HO W KaKWe
MMEHHO 33JIaHus1 ObLTN BBITIOJIHEHBI KaK KaXJIbIM 00YYaIOIUMCS, TaK U KJIacCOM
(TpymIoi) B IEI0M.

[IpumMeHneHne JaHHOTO TOAXOJA TO3BOJIAET CHeNaTh OTMETKY Oolee
nH()OPMATUBHON M 00OCHOBAaHHOM, BCETJla MOYKHO MPOAHAIM3UPOBATH, M3 YETO
CKJIaJIbIBaeTCS OOUMiA Oaml KaxJoro oOydYaromierocsi, Kakue 3aJaHus
BBITIOJIHEHBI TOJHOCTHIO, a KaKWe YacTHYHO. Takke Mpu JaHHOM MOAXOJE
peann3yeTcsi HEOThEMJIEMOE IMPaBO KaXJAOro OOYyYarolerocss — «mpaBoO Ha
omnOKy». B 1ieom o rpymnme oOydarommxcs BBISIBISIOTCS OOIIME MPOOEbl,

TpeOyroIe KOPPEKIUH U IOTTOTHUTEILHON pabOTHI.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypenr
1 DOnemMeHThl Teopuu rpados 3
2 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumsblie coObiTUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeIbHBIX UCIIBITAHUI.
5 Wcnbitanus beprymm. Ciay4aliHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
3aKoH OOJBIINX YHCET
DNIEMEHTB MAaTEeMAaTHYECKON CTaTUCTUKU
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIBbHOE pacIpeIeTICHUS
Pacnpenenenue Ilyaccona
CBs13b MEX/Ty CITy4allHBIMH BEJTMIHHAMHA 6
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

I'pad, cBs3HBIN Tpad, npeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

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

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyaiiHble S5KCIIEpUMEHTHI (OIIBITHI) U
CIly4aiiHble COOBITUS. DlIeMEHTapHbIE
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB cityqaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepecedenne, 00beTMHEHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEMN




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyiia yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna 6bunoma HeroToHa
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOpP U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

Onepanuu HaJl CIy4ailHbBIMU
BenuuuHamu. [Tpumepsl
pactpeneneHnii. bunapnas cirydaiinas
BEJIIMYMHA

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

Marematnueckoe 0XKUIaHUE
ciry4aiiHoH BenuuuHbl. COBMECTHOE
pacnpezesieHue IByX ClIy4alHbIX
BEJIMYUH

25

HesaBucnumsble ciiydaliHble BEJIMYHHBI.
CaolicTBa MaTEMaTHYECKOTO
OokuaaHus. Maremarnuueckoe
O’KuiaHue OMHapHOU ciryyailHOM
BEJIMYUHBI

26

Marematrnueckoe 0KUaaHue
T€OMETPUUYECKOT0 U ONHOMHUATHLHOTO
pacrpeneneHun

27

28

Jucnepcus u ctaHapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbI. CBOWMCTBA JUCTIEPCUU




29

MareMaTH4ecKoe OXKHIaHIe
IMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBIX cnyqaﬁHHx BCJIIMYHH

30

Jucnepcrss OMHOMHATIBHOTO
pacnpenenenus. [Ipaktuueckas padbota
C MCIIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0JIUIL

31

Jucnepcus u cTtaHIapTHOE
OTKJIOHEHHE F€OMETPUYECKOT0
pacnpenenenus. . [Tpaktuueckas
pabota ¢ UCIoIb30BaHUEM
AIEKTPOHHBIX TaOJIHII

32

33

O06o00meHne U cucTeMaTu3anus 3HaHUN
KonTponbnas paborta No2:

"Ucneitanus bepnymm. Ciyuaiinsie
BEJIMYMHBI U pacnpeaeaeHus”

34

O00011eHNe U CUCTEMaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

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

Hepasencto YeOnimena. Teopema

YeoOnimeBa. Teopema bepuymnu. 3akoH
OO0JIBIINX YKCeT

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasenctBo YebOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIINX YKCeT

Br10opouHbIif METO] MICCIIETIOBAHUIMA

[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJINI]

I'enepanbHast COBOKYITHOCTb U
cilydaiiHas BIOOpKa. 3HAaKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OreHka cpeJHero U AUCTIEPCUH
reHepaJIbHON COBOKYITHOCTH C IMTOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTh U
ciryyaitHas BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun




reHepalbHON COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

10

OneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYCHHBIX pacIpeeIeHui

CraTtucTruueckas THIIOTE3a. HpOBepKa
HpOCTCﬁI.HHX THUIIOTE3 C IOMOILIBIO
CBOMCTB N3YUCHHBIX pacnpeneneHHﬁ

11

[IpakTuueckas padbora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6J'II/III

12

13

14

ITpuMepbl HENIPEPBIBHBIX CIyYailHbIX
BeINYMUH. OYHKIINS [IJIOTHOCTH
BEPOATHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3aJa4, MPUBOJAIINX K [TOKa3aTeIbHOMY U
K HOPMAJIbHOMY pacIpeneIeHUsIM
@OyHKIMS ITIOTHOCTH BEPOSITHOCTH
IIOKAa3aTeIbHOIO paclpeaeacHus

15

16

17

OYHKIUA IIIOTHOCTUA BEPOSITHOCTH
HOPMaJIbHOTO pacrpeeneHus

ITocnenoBaTeabHOCTh ONMHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
MPUBOISIIEH K pacpeIeTICHUIO
Ilyaccona

[IpakTryeckas pabora c
UCTOJIb30BAHUEM SJIEKTPOHHBIX TaOJIUIY




KoBapuanus aByX citydyallHbIX BEJIUYUH.

18 Koaddurment koppensuun

19 CoBmecTHBIC HAOMIOIEHUS IBYX BEIMYUH

20 Bri6opounslii ko duiimeHT
KOppesiuu

21 Paznuune Mex1y TMHEHHOMN CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

93 [IpakTuueckas padbora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpencraBieHye JaHHBIX C TOMOLIBIO

24 TaOJUI] ¥ AUarpaMM, OlHcaTeIbHAas
CTaTUCTUKA

25 OnbITH C pABHOBO3MOXHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

26 Brruucnienue BeposiTHOCTEH cOOBITHI C
pUMeHEHHEM (HopMyIT
Brruncnenue BeposiTHOCTEN COOBITUH C

97 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJMHATHAsI psiMasi, 1epeBo,
auarpamma Diinepa

28 CrnyyaitHble BETMUUHBI U paclIpeieTICHHs

29 MareMatnueckoe 0KMIaHHUE CIIy4aliHOU
BEJIMYMHBI

30 MaremaTH4ecKoe OKHUIAHUE CIyYaiHOM
BEJTMYMHBI

31 KonrtponsHas pabdora: "BeposTHOCTb U

craTuctuka"




32

Brruuciienue BeposTHOCTEH cOOBITHI C
npuMeHeHueM GpopmMyi U rpapuIecKux
METOJIOB

33

Brruuciienue BeposTHOCTEH cOOBITHI C
npUMeHeHHeM (OopMyIT U TpapuuecKux
METOJI0B

34

Cityyalinble BEJIMYUHBI U
pacnpenenenus. Marematuyeckoe
0XKMJAHUE CIYYalHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTarta
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTb MOHATUSIMU: CpeaHee apudMeTrudyeckoe, MeAUaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3Max MACCHUBA YMCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATHUSAMU: CIIy4alHBIN SKCIIEPUMEHT (OTBIT) U CIydaiiHOe
coObITHE, dIEMEHTapHOe COOBbITHE (PMEMEHTApHBIN HCXO0J) CIy4aiHOro
6.3 ONbITa; HAXOJIUTh BEPOSATHOCTH B OIBITAX C PaBHOBO3MOXHBIMU
CIIy4aiiHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUI
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u dopmymnupoBath coObITHS: TepecedeHre U OObeAMHEHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOMOJIOXKHOE ITAaHHOMY COOBITHIO;
' MOJIb30BAaThCA  JuarpamMMamMu  Dilepa U GopMynod  clokeHus
BEPOATHOCTEN MPH PEIICHNUH 33]a4
OnepupoBaTb MNOHATHSAMM: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJIUTh BEPOSITHOCTU C MOMOILBIO MpaBUia YMHOXEHHs, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATUSMU: UCTIBITAHUE, HE3aBUCUMBIE MCTIBITAHUS, CEpUs
6.7 UCIBITaHUH, yCIIeX U HeyJaua; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUM A0 MEpBOTO yclexa, HaXOJUTh BEPOATHOCTH
coObITHIi B cepuu uctibiTanuit beprymnnu
6.8 OnepupoBaTb MNOHATHSAMM: CilydaiiHas BEJIMYMHA, PpACHpPEIEIICHUE
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPseMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yjabTara
S) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOSITHOCTM  3HAYEHUM  CIIy4yalHOW  BEJIMYUHBIIO

pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm




OHGpI/IpOBaTB MOHATHEM MATCMATUYCCKOTO OXUIAaHUA, J[IPUBOAUTH
IMPUMEPHI TOI'0, KaK IIPUMCHACTCA MAaTEMATUYCCKOC OKUIAaHNE CHy‘l&ﬁHOﬁ

52 BEJIMYMHBI, HAaXOJUTh MAaTEMaTHYEeCKOE OKHUIaHUE 10 JIaHHOMY
pacrpeesneHuIo

5.3 HmeTpb npeacTaBieHne o0 3aKoHe OOJIbIINX YHCeT

5.4 HmeTh npeacTaBiieHne 0 HOpMaIbHOM pacrpeeeHuN




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon
6 Teopus BEpOSTHOCTEN U CTATHUCTHKA
[IpencraBinenne JaHHBIX ¢ mnomoulplo Tabnaun wu  auarpamm. Cpennee
6.1 apudmernyeckoe, MeauMaHa, HaumOoOJblllee M HAMMEHbIIEE 3HAYEHUS, pa3Max,
JTUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyyaiiHple JKCHEPUMEHTHI (OMBITBI) M CHOy4ailHble COOBITHA. DJeMEHTapHbIC
coObiTug  (Ucxozbl). BeposSsTHOCTh cilydallHOTO COOBITHSA. bBAM30CTH YacTOThHIU
6.2 BEPOATHOCTH COOBITUN. CllydaifHbIe OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
coOBITUSMH. BepoATHOCTH COOBITHIA B OMBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH
COOBITUSMH
6.3 Onepauuu Haa COOBITHSIMH: TepeceueHue, OObEeIUHEHHE, MPOTUBOMOIOKHBIC
' coObITus. uarpammel Ditnepa. @opmyna caoxkeHus: BEpOSTHOCTEN
6.4 VYcioBHas  BEpPOSITHOCTh.  YMHOXEHHE BEpOATHOCTEH. JlepeBo  ciaydailHOTO
' skcniepuMmenTa. @opmyna nosiHoH BeposiTHOCTH. HezaBucrumbie COOBITHS
6.5 Kombunaroprnoe mnpaBuino ymHoxeHus. IlepectranoBku u Qaxtopuan. Ywucno
' coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HeloToHa
bunapublii ciydaiiHbplii ONBIT (MCHBITAHWE), ycmex M Heynada. HesaBucumbie
6.6 ucnbiTanusa. Cepusi HE3aBUCHUMBIX HCHOBITAaHUM 110 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymim
6.7 Crnyudaiinast BenmuunHa. Pacnipenenenne BeposiTHocTel. J(marpamma pacrpeieneHus.
' [Tpumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEpUCTUKH CIy4yalHBIX BEJIUYMH: MAaTEMAaTHYECKOE OXKUJIaHUE,
JTUCTIEPCHS U CTaHJIapTHOE OTKJIOHEeHue. [IpuMepsl mpruMEHEHUs MATEMAaTHIECKOTO
51 O’KMJIaHWs, B TOM YHWCJE B 3a/ladax M3 IOBCEIHEBHOW XMW3HU. MaTtemaTudeckoe
' OKHMJIaHWE OWHAPHOW CIIydalHOW BEIMYMHBI. MaTeMaTH4ecKOe OKUJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTu4ecKoe OKHUJIaHUE U TUCTIEPCUS T€OMETPUIECKOTO
1 OMHOMHUAIBHOTO PacIpeIeICHHIA
5.2 3akoH OOJBIIMX YKCENI U €r0 Pojb B HayKe, MpUpone U obmiecTBe. BrIOOpOUHBIA
' METO/1 HCCIIeOBAaHUM




IIpuMepsl HeENmpepbIBHBIX — CIy4alHbIX BenW4MH. IloHsATHE O IJIOTHOCTH
5.3 pacnpezeneHus. 3aaadu, IpUBOIAIIME K HOPMAJIBHOMY pacnpenencHuro. llonarue
0 HOpPMaJIbHOM paclpeaeIeHuN



IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUpPOBATh MOHATHSIMH: MHOKECTBO, NMOJAMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LEIbIM MOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJIYJI0, pallOHaIbHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
oO1miee KkpaTHOE, alropuT™M EBKIHIA MPU PEIICHUH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, reOMETpUUIECcKasi IPorpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO YHCIa, oopMa
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMU: MaTtpuma 2x2 m 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM arlapara MaTeMaTHUeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTH INPHUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKUIMM, TOKa3arenbHas M Jorapupmuueckas (YHKIHH; YMEHHE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXATh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4M, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOJIB30BAaHUEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKAaTh, MHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B N BHGKTpOHHBIX CpGI[CTB; rpa(bnquKH uccijaeaoBaTb COBMCCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJIb30BAHUEM TIpaUUYECKUX METO/OB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydailHasi BeJIMYMHA, pacCHpeleleHue BEpOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OMHOM HpIOTOHA; ymeHHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATHUSAMH: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOM M IIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, npusMa, NUpampaa, (Gurypa U MOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHIPA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHbIM IpPU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JIONOJHUTEIIbHbIE

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (UTYPHI, B TOM YHCIIC B TIPHPOJIC,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peallbHOW XWU3HW; YMEHUE BBIYUCIISATH T€OMETPHUYSCKHE BEITMYUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, [HIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHWCIO, Pa3/IoKEHHE BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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YMeHue BuIOMpATh TMOAXOANIMN METOA JJIsg peUIeHUsS 3a]adw;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLICHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yucnamu. [lpuOmmk€éHHbIe BBIUMCICHHS, MpaBWIa OKPYIJICHUS, NPHUKUAKA H
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (YHKIMHA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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