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[HOACHUTEJIbHAA 3AIINCKA

Kk pabouum nporpammam @I'OC COO no matemaTtuke (Anredpa v Havajga aHaIu3a,
I'eometpus, BepositnocTs 1 Ctatuctuka) 10-11 knaccel (061ieo0pa3oBaTeTbHbIN
YPOBEHbB)

PaGouas  mporpamma 1o  ydeOHOMYy — mpeamery — «MaTeMaTuka
(oOmreobpa3oBaTeIbHBI  YPOBEHb) COCTAaBJI€HAa HAa OCHOBE TpeOOBaHHM K
pe3yibTaTaM OCBOCHHS MporpaMmbl cpeaHero oodmero oopazoanuss I'OC COO, a
TaK)Ke OPUCHTUPOBAHA Ha IIEJICBBIC MPUOPHUTETHI TYXOBHO-HPABCTBEHHOT'O Pa3BHTHS,
BOCIIUTAHMS M COIMAIM3alMu oO0ydJaroumuxcs, copMynupoBaHHbie B (denepanbHON
paboueil mporpaMme BOCIIUTAHUS.

Pabouas nporpamma no yyeOHOMy mpenmety «MaTemaTHKa» COOTBETCTBYET
denepanbHO paboueit mporpaMmme.

Cornacno ®enepanpHOil pabodeil mporpaMmMe Ha u3ydeHue mMareMaTuku B 10-
11 xmacce obmieodpa3oBaTeIbHOTO YpoBHs oTBoUTCs 340 yacoB U3 pacuera 5 yacoB
B Hegento B 10-m kimacce u 5 yacoB B Henento B 11 kiacce, mpu 3TOM pa3lielieHHe
YacoB Ha W3yYeHHE alreOpbl, T€OMETPUH U Kypca BEPOATHOCTH U CTaTUCTHKU
SIBJISIETCS CIISYIONMM: 2 Jaca B Heemo ainreopsl B 10 kmacce u 3 yaca anreopn B 11
kiacce, utoro 170 vacoB; 2 yaca B Henelo reometpur B 10 kitacce U 1 yac B Henelo
B 11 kmacce, utoro 102 ygaca; 1 yac B Hemeno Kypca BEpPOSITHOCTh M CTAaTUCTHKA,
UTOro 68 4acos.

Cpoxk peamu3anmmu pabodeidl mporpamMmbl — JBa  Y4eOHBIX  TOJIa.
OcHoBHast (popma opraHu3amuu 0OPa30BATEIBHOTO TMpOIEccCa — KIIACCHO-YpOUYHAas
cucrema.

B paloueii mporpamMMe HanUId OTpaKeHHE IENH W 3aJadyd  HU3y4YeHUs
MaTeMaTUKH Ha CTYNEHU CpPEIHEro 0Opa3oBaHWs, W3JIOKCHHBIE B TMOSCHUTEIHHBIX
3alUCKaxX K MporpaMMe Mo ajnredpe, reOMEeTpUU U BEPOSTHOCTU U CTATUCTUKU. B Heil
TaK K€ 3aJI0’KEHbI BO3MOXKHOCTH MPEAYCMOTPEHHOIO0 CTaHAApTOM (HOPMUPOBAHUS Y
ydamuxcsi 00IIey4yeOHbIX YMEHUMM H HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB
NEATENIbHOCTU U KIIFOYEBBIX KOMIIETEHTHOCTEH.

Cucrema ypoKOB COPUEHTHPOBAHA HE CTOJBKO Ha INepeaady TOTOBBIX 3HAHUM,
CKOJBbKO Ha  (opMHpOBaHME AKTUBHOW  JIMYHOCTH, MOTHUBHUPOBAHHOW K
caMooOpa3zoBaHu. Ocoboe BHHUMaHUE YAEISETCS IMO3HABATEIbHON aAKTHBHOCTHU
y4alIuxcs, pa3BUTUIO TBOPUECKUX YMEHUM, HAYYHOTO MUPOBO33PEHNUSI, TYMAHHOCTH,
MAaTEMaTHYE€CKOU KYJIbTYPHI.



[IpuHuunel 0oT60pa OCHOBHOTO U JOMOJHUTEIBHOTO COJIEPKAHUS CBS3aHBI C
MPEEMCTBEHHOCTRIO 1IeJIel 00pa30oBaHMsI HA PaA3JIMYHBIX CTYNEHAX U YPOBHSIX
o0y4eHUs, JTOTUKON BHYTPUIPEAMETHBIX CBSI3€H, C BO3PACTHBIMU OCOOEHHOCTSIMU
pa3BuTua  ydammxcs. JlocTwkeHuro  pe3ysibTaToB  OOy4eHHUs  CIIOCOOCTBYET
NPUMEHEHUE  JESITEIbHOCTHOTO  MOJXO0Ja,  KOTOPBIM  peanu3yeTrcss  uepes
ucroiab3oBaHue  A(G(PEKTUBHBIX  MENArOTMYECKUX  TEXHOJOTHH  (TEXHOJIOTUH
JUYHOCTHO OPUEHTUPOBAHHOTO OOYYEHUS, Pa3BUBAIOIIETO OOY4YEHHS, TEXHOJIOTUH
pPa3BUTHA  KPUTHUYECKOTO  MBIIUJICHUS,  MOpoekTHo  TexHoioruu,  UKT,
310pOBhecOeperaronux).

[Ipennonaraercs UCHOJb30BaHUE METOAOB OOYYEHMs, I/ BEIyIIEH SBISETCS
caMOCTOsITeJIbHAsE ~ TMO3HABaTeJIbHAs  JEATETbHOCTh  y4alllUXCs:  MPOOJIEMHBIMH,
UCCJIEIOBATEIbCKUHM, MPOTPAMMHUPOBAHHBIN,  OOBSCHUTEIbHO-WITIOCTPATUBHBIN.
OO61mast XxapakTepucTHKa y4eOHOro MpeaMeTa.

[Ipu uzyueHun Kypca MaTeMaTUKH Ha TPOPUIHLHOM YPOBHE MPOJOKAIOTCSI U

MOJIyJalOT  pPa3BUTHE  COJACP)KATENIbHBIC JIMHUU: «Anredpa», «DyHKIHN»,
«YpaBHEHUS U HEpaBEHCTBay», «['eomeTpus», «IMeMEeHTh KOMOUHATOPUKH, TEOPUU
BEPOATHOCTEMN, CTATUCTUKHU U JIOTUKWY», BBOAUTCA JuHUs «Hauyana MaremMaTuueckoro
aHaJinm3ay.
PesynbTaTel 0OydeHUs TpeacTaBieHbl B «TpeOoBaHUSIX K YPOBHIO IOATOTOBKHY,
3Q/IAIOIIUX CHUCTEMY HWTOTOBBIX PE3yJbTaTOB OOYYEHHS, KOTOPBIC JOJKHBI OBITH
JOCTUTHYTHI BCEMHU ydYalluMHCs, okaHuuBarommMu 10-11 kjmaccel, U IOCTHXKEHUE
KOTOPBIX SBJISETCS 00S3aTCIIbHBIM YCJIOBHEM IOJIOKUTEIBHON aTTeCTallMd yYCHHKA
3a kypc 10-11 kiaccoB. tu TpeOOBaHUS CTPYKTYPUPOBAHBI IO TPEM KOMIIOHEHTAM:
«3HATH/TIOHUMAThY», «YMEThY», «UCIOJb30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHS B
MPAKTUYECKOMN JIEATEIbHOCTH U IIOBCETHEBHOM KU3HN.



MOACHUTE/IbHAA 3AMUCKA

Pabouas mporpamMma yueOHOTo Kypca «BeposSTHOCTH M cTaTHCTHKa» 0a30BOTO
ypoBHs i obyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOT0 00pa30BaTEIBLHOIO CTaHJapTa CPeHEro 00IIero 00pa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBIBIIEMBIX K MATEMaTHIECKOMY
o0pa3oBaHuI0, U TpaAULMA poccHiicKoro oOpa3oBaHus. Peanuszanus mporpaMmbl
o0ecrnieurBaeT OBNQJICHHE KIIOYEBBIMA KOMMETCHIUSMH, COCTABJISIONIMMH OCHOBY
JUI CaMOPa3BUTHS U HETPEPBHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS JTMYHOCTHA O0YJAIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbii Kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS SIBIISCTCS
POJIOJDKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOro YpOBHS
ocHoBHOUM mikonbl. Kypc mnpemaHazHaueH it (GOpMHUpPOBAaHHUS Yy OOyYaroUIuxcs
CTaTUCTUYECKOW KYyJNbTYphl W TIOHUMAHUS pOJM TEOPUM BEPOATHOCTEM Kak
MaTEMaTUYECKOTO WHCTPYMEHTA Uil WU3Y4YEHHUS CIy4alHBIX COOBITUH, BEIWYUH U
nporeccoB. [lpu wm3yueHunm Kypca oOoramjarorcs MPEACTaBICHUS YYallUXcs O
METOAaX UCCIEAOBAaHNA U3MEHYMBOIO MHUPA, PA3BUBAETCS NOHUMAHUE 3HAYHMMOCTH U
OOLTHOCTH MaTeMaTHYECKUX METOJIOB TO3HaHUS KaK HEOThEeMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CoaepxaHue Kypca HampaBi€HO Ha 3aKpEIUIEHUE 3HAHWM, MOJYYEHHBIX MPHU
M3YyYEHUU Kypca OCHOBHOM IIKOJIBI M HA Pa3BUTHUE MPEACTABICHUW O CIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS3AX MEKJy HUMH HAa BaXKHBIX MPUMEPAX, CIOKETbl KOTOPBIX
MMOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMH IIEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, W CTAaTUCTHKA» CpeaHEH MIKOIBl Ha 0a30BOM YpPOBHE BBIICIICHBI
CIIENYIONINE OCHOBHBIE cojepaTenbHble JuHUM: «CiaydailHble COOBITHUS U
BEPOSITHOCTIY, «CITydaiiHbIe BETUYMHBI U 3aKOH OOBIIIUX YHCEID».

Baxxnyro yacTh Kypca 3aHUMAaeT U3y4eHUEe reOMEeTPUUYECKOTO U OMHOMHUATILHOTO
pacnpeneneHuid 1 3HAKOMCTBO C UX HEMPEPBIBHBIMU aHAJIOTAMHU — MOKAa3aTEJIbHBIM U
HOPMAJIBHBIM PaCIPEICIICHUSMU.

Conepxanue nuHun «CiaydailHple COOBITHSI U BEPOSTHOCTHY CIIYKUT OCHOBOM
st GOPMHUPOBAHUSL TPEACTABICHUNW O paclpeleeHuu BEPOSITHOCTEN MEXIY
3HAQUEHUSIMU CIIy4alHbIX BEJIWYMH, a TaKKe 3Ta JUHUS HeoOXoIuma Kak 0aza aJis
M3YUYCHHUS 3aKOHA OOJIBIIMX YUCENT — (PYH/IaMEHTaIbHOTO 3aKOHA, JIEUCTBYIOLIETO B
MpUpoJie U OOIIECTBE W HMMEIOLIEro MaTteMarnuueckyto (opmanuzanuio. CaMm 3aKOH



OONBIIMX YHCEN TMpeAJiaraeTcsi B O3HAKOMUTEIBbHON (QopMe C MHUHUMAIbHBIM
MCII0JIb30BAaHUEM MAaTEMATUUYECKOTO (hopMaIn3ma.

Tembl, cBSA3aHHBIE C HENPEPBHIBHBIMU CIyYalHBIMU BEIMYMHAMH, AKUEHTUPYIOT
BHUMAHHE IIKOJILHUKOB Ha OMUCAHWU U U3YUYEHUU CIyHYalHBIX SIBICHHH C TOMOIIBIO
HEenpepbIBHBIX (QyHKIUHA. OCHOBHOE BHUMAHHE VAENAETCA IOKA3aTEIbHOMY H
HOPMAJIbHOMY pacIpe/elieHusM, MpU STOM NPEIIOoNaraeTcsi O03HAKOMHUTEIbHOE
U3ydeHue maTtepuaina 0e3 JoKa3aTeabCTB MPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue xypca «BeposiTHOCTh U CTaTUCTHKA» Ha 0a30BOM YpOBHE OTBOJAMUTCS 1
yac B HENENI0 B TEUEHUE KaXJIOro rojaa oOydeHus, Bcero 68 y4yeOHBIX 4YacoB.



COOEPXAHWME YYEBHOIO KYPCA

10 KNACC

[IpencraBneHne AaHHBIX C  [OMONIBIO  Tabmui, W auarpamm. CpenHee
apudMeTHIecKoe, MeIraHa, HauOoJIbIlee U HAUMEHbIIIEE 3HAUCHUS, pa3Max, JUCTIEPCUs U
CTaHJAPTHOE OTKJIOHCHHE YHUCIIOBBIX HAOOPOB.

CnyyaitHple DKCHEpUMEHTHI (OMBITBI) W CIy4ailHble COOBITHA. JIEMEHTapHbIE
cobbiTus  (Mcxoabl). BeposTHOCTh ciydaiiHOro coObITHs. bBIM30CcTh 4YacTOThl U
BEpPOSTHOCTU COOBITUH. CiydailHble OIBITEI C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUAMHU. BeposSTHOCTH COOBITHII B ONBITAaX C PaBHOBO3MOXHBIMU SJIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu  HajJg COOBITUSMU: TEpECEUCHUE, OOBEAMHEHUE, MPOTHUBOIOJIOKHBIC
cobbIThs. JIuarpammel Dittepa. Dopmyiia cloXEHUST BEPOITHOCTEH.

YcCioBHAas  BEPOSATHOCTb. YMHOXKEHHE BEpPOATHOCTEH. JlepeBOo  Ciy4yalHOTO
skcriepuMenTa. @opmyiia moHOM BeposiTHOCTU. HezaBucumeblie coObITHS.

KomOunaropuoe mnpaBmio ymHoxeHus. IlepecranoBku u dakropuan. Yucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHblii cilyyaliHbIM ONBIT (MCHBITAHHWE), Yycnex W Heyaada. HesaBucumbie
ucnbitanus. Cepusi HE3aBUCUMBIX UCHBITAHUHN 110 mepBoro ycmnexa. Cepusi HE3aBUCUMBIX
yucneiTanni beprysy.

CnyuaiiHas BenmuuunHa. Pacnipenenenue BeposTHocTel. J[narpamma pacnpeaeneHus.
[Tpumepsl pacpeneneHuii, B TOM YUCIe, TEOMETPUIECKOe 1 OMHOMHUATIBLHOE.

11 KNACC

UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEIMYMH: MATEMaTHYECKOE OXKHUJaHUE,
JUCHEPCUsT W CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl NpPUMEHEHHs MaTeMaTU4eCKOro
0’KMJAHHUsI, B TOM YHUCJIE B 33J]a4aX M3 ITOBCECHEBHOM XM3HU. MaTeMaTHYECKOE OKUJaHUE
OWMHApHOW CIIy4ailHOW BEJIWYHMHBL. MaTeMaTH4YeCKOe OXHIAHHE CYMMBI CITyYaiHBIX
BEJIMYMH. MaTeMaThueckoe 0XKUJaHUE U AUCTIEPCUSl TEOMETPUUYECKOTO U OMHOMHUAIBLHOTO
pacnpeneneHun.



3akoH OONBIIMX YHMCEN U €ro pojib B Hayke, Mpupoae u oduiectBe. BrIOOpOUHBIit
METOJ UCCIENOBAHUN.

IIpuMepsl  HENpPEpBIBHBIX  CiIydYalHbIX  BeauyuH. IloHATHE O  IUIOTHOCTH
pacrpeneneHus. 3agayd, NPUBOASALIME K HOpMallbHOMY pacrpezaeneHuto. llonstue o
HOPMaJIbBHOM pacIpeneacHun.



MNAHUPYEMBbIE PE3Y/IbTATbI

JIMYHOCTHbLIE PE3Y/IbTATbI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHHS ~ IporpaMMbl  y4yeOHOTO  Tpeamera
«MatemaTuka» XapakTepHU3yITCs:

I'pa:xknanckoe BocmuTaHme:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKOW TO3UIIMH OOY4YaroIIerocsi Kak akKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHUMCKOTO OOIIECTBA, MPEACTaBICHUEM O MaTeMaTHYECKHX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP Tpa)kJaaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI M TIP.), YMEHHEM B3aUMOJEHCTBOBATh C COILUAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C X (DYHKIMSAMU U Ha3HAYECHUECM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUMCKON TPaKJIAHCKONW WIACHTUYHOCTH, YBaKCHUS
OpOIUIOMY W HACTOSIIEMY POCCUUCKOW MAaTeMAaTUKH, II€HHOCTHBIM OTHOILIEHUEM
JOCTHMKEHUSIM POCCUMCKUX MaTEMAaTHKOB U POCCUHCKON MAaTeMaTH4YE€CKOW IITKOJIbI,
UCITOJIb30BAHMIO ATUX JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHAX, c(hepax SKOHOMHUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CchHOpPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEJACHMS, CBSI3aHHOTO C IPAKTUYECKUM
IMPUMEHEHUEM JOCTHKEHUM HAyKU MU JIESITEIbHOCTHIO YYEHOI0; OCO3HAHMEM JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHWH, PACCYXICHUN; BOCIPUUMUYUBOCTHIO K
MaTEeMaTHYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusuyecKoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHsSI MPUMEHSITh MAaTeMaTHYECKHE 3HAHHWS B HMHTEpecax
3710pOBOr0 M 0O€30MmacHOro o0pasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO  (3I0POBOE MHUTAaHUE, COAJTAHCUPOBAHHBIA pEXUM 3aHATUA U  OTHAbIXA,
perymsipHasi pu3nUecKasi akTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, TP 3aHATUIX
CIIOPTUBHO-03J]0POBUTEIILHON JIESITEIbHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TpYyIdy, OCO3HAHMEM LEHHOCTH TPYAOJIIOOUs; HHTEPECOM K
pa3nuuHbIM cepaM Mpo(ecCHOHATBHON IEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTHUKON U €€
MPWIOKEHUSIMH, YMEHUEM COBEpPILATh OCO3HAHHBI BbIOOp Oyayuield mnpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHbI; TOTOBHOCTBIO U CIOCOOHOCTHIO K
MaTeMaTU4eckoMy OO0pa3oBaHUI0O M caMOOOpa30BAHHMIO HA MPOTSKEHUU BCEU KU3HU;
FOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PELICHUM MPAKTUYECKUX 3a7a4 MATEMATUYECKOU
HaIpPaBJIECHHOCTH.

JIKOJOIHYECKOe BOCIIMTAHHUE:

c(OpPMHPOBAHHOCTHIO FKOJOTUYECKON KYIbTYphl, TOHUMAaHUEM BIMSIHUS COLIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLIMATIBHOU Cpelbl, 0CO3HAHUEM
IJI00AJIBHOTO  XapakTepa 3KOJOTWYECKHX MpoOjieM; OpHEeHTAalMe Ha TNpUMEHEHUe
MaTEMaTUYECKUX 3HAHUM I pelleHus 3ajJady B O00JIaCTU OKpYXKalolled Cpelbl,
IUTAHUPOBAHUS TOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEIACTBUH Il OKPYKArOLIEH
CpEBbl.

IleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHON NMpPaKTUK{, TOHUMAaHUEM MaTeMAaTHYECKOM HayKH Kak
cdepbl UeI0BEYECKON IESATENbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH JUISl pa3BUTHUS
IUBUJIN3ALMNA; OBJIAJCEHUEM S3BIKOM MATEMAaTHUKU W MAaTEMaTUYECKOW KYJIbTYpOH Kak
CPEACTBOM  IIO3HAHHUA  MHPA;  TOTOBHOCTBIO  OCYILUECTBIATH  IIPOCKTHYIO U
UCCIIE0BATEIBCKYIO AEATEIbHOCT NHIUBUAYAIBHO U B IPYIIIIE.

METAMPEAOMETHBIE PE3Y/IbTATbI

MeranpeIMeTHbBIE pe3yJabTaThl OCBOCHHS IIPOrpaMMbl  ydeOHOro mpeaMera
«MareMaTHKa» XapaKTCPHU3YIOTCS OBJIAJCHHUEM YHHUBEPCAIbHBIMU HO3HABAM EIbHbIMU
0elicmBUAMY, YHUBEPCANbHBIMU ~KOMMYHUKAMUBHLIMU  OCLCMEUAMU, VHUBEPCATIbHbIMU
pe2yIsamueHbiMu OetiCmeusMu.

1) Vuueepcanvruvlie nosmasamenwvmvle Oeticméus, obecneuusaom Gopmuposamue
0A306bIX KOZHUMUBHBIX NPOYECCO8 00YYAOWUXCS  (0CBOCHUE MemO008 NO3HAHUS
OKpYJHCalOue20 MUpa,; NPUMEHEHUe N02UYECKUX, UCCIe008ameNbCKUX Onepayutl, ymeHuil
pabomams ¢ unghopmayuet).

ba3oBble JiornyecKkue 1eiicTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTHYECKUX

00BEKTOB, IMOHATUH, OTHOIICHHH MEXKIy MOHATHSAMHU, (HOpMyIHpOBaTh



OIpeJIeIeHHs] IOHSITHI; YCTaHABIIMBATh CYIECTBEHHBIN NPU3HAK KIaCCU(PUKALINH,
OCHOBaHHUS JIJIs1 0000IIEHHS U CPAaBHEHUS, KPUTEPUH MPOBOJAUMOTO AHAIIN3A;
BOCIIPUHUMATD, bopMynupoBaTh 51 npeoOpa3oBbIBATh CYXICHHUS:
YTBEPJAUTEIbHBIE U OTPULIATEIbHBIE, €IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIE;
BBIBIISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOpPEUYHUs B
(akTax, JaHHBIX, HAOJNIONECHUSIX WM YTBEPXKIACHUSX; MIpeajaraTb KPUTEpUM IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYUN;

JeNaTh BbIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W
VHYKTUBHBIX YMO3aKJIFOUYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

IIPOBOJAUTH CaMOCTOSITEJIBHO JOKAa3aTelbCTBA MAaTEMATUYECKUX YTBEPKIACHUMN
(MpsiMbIE ¥ OT MIPOTUBHOTO), BEICTPAUBATH apryMEHTAIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJEHUS U BBIBObL;

BbIOMpATH CrOCO0 pelieHnus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pemieHus, BbIOMpaTh HauOosiee TMOAXOIAUIMH C  Y4ETOM CaMOCTOSATENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AECTBUS:

UCTIONBh30BaTh BOMPOCHI KAk MCCIEAOBATEIBCKUA WHCTPYMEHT IO3HAHUS;
GopMynupOBaTH  BOMPOCH,  (PUKCUPYIONIME  MPOTUBOpEYHE,  MpodseMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, ()OPMHUPOBATh THUIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEAOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBCKTa, SBICHUS, IMpoIlecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKy 00bEeKTaMH, SBICHUSIMH, IPOIIECCAMHU;
CaMOCTOSITEILHO (OPMYIUPOBATh O0OOOIEHNUS W BBIBOABI 110 pe3yJbTaTam
NpOBEACHHOTO  HAONIOJICHUS, WCCIEAOBaHUS, OICHUBATh  JOCTOBEPHOCTH
MIOJTYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE TIPOIlecca, a TaKKe BBIABUTATH
MIPEIIOJIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh Je(UINTH HWH(POpMAIMK, MaHHBIX, HEOOXOIWMBIX IS OTBETa Ha
BOIIPOC | JIJISI pEIICHUS 3aa4H;

BBEIOMpAaTh HMH(POPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3HPOBATH,
CHUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH WHOOPMALMIO PA3JIUYHBIX BHUJIOB H
dbopM npeicTaBICHUS;

CTPYKTYpHpOBaTh HHGPOPMAIINIO, TPEJACTAaBIATh €& B pPa3IudHbIX (opMmax,
WJUTFOCTPUPOBATH Ipa)MueCKH;
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2)

OLICHMBATh HaAEKHOCTh MH(POPMALMK [0 CAMOCTOSATEIBHO CHPOPMYIUPOBAHHBIM
KPUTEPUSIM.
Yuusepcanvnoie KOMMYHUKAMUGHDbIEC oeticmeusl, obecneuusaiom

CgbOpMMpO@ClHHOCmb COYUAIbHBIX HABbLIKOB 06yl{CZIOWMXCﬂ.

OO01menue:

BOCHPUHUMATh U (POPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUAMH H
HEeJIsIMU  OOILEHUS; SICHO, TOYHO, I'PAMOTHO BBIPAXXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS MO XOIY pPELICHHUs 3a/ayH,
KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B XO0/€ OOCYXIEHHS 3aJlaBaThb BOMPOCHI IO CYIIECTBY OOCYXIa€MOH TEMBlI,
npoOsieMbl, pelraeMoi 3aJadd, BBICKA3bIBaTh WJEH, HAIEJCHHbIE Ha IOUCK
pELICHHs; COMOCTABIATh CBOM CYXACHHS C CYXICHUSMHU JIPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3IMuUe U CXOJCTBO MO3HIMI; B KOPPEKTHOU (opme
(bopMynHpoOBaTh Pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJCTABIATh PE3yJbTaThl PEIHICHHS 3a7aud, JKCIEPUMEHTa, HCCIEA0BaHMS,
IPOEKTa; CAMOCTOSITEIBHO BBIOMpaTh (OpMAT BBICTYIUIEHHMS C Y4YETOM 3ajad
Ipe3eHTAIMN U 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

NOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHIWBHIYAIbHOM
paboThl TpHW pemieHWH Y4YeOHBIX 3aJad; MNPUHUMATH IeJb COBMECTHOMN
JeSATeNLHOCTH, TUIAHUPOBATh OPTaHM3AIMIO COBMECTHOH pabOTHI, paclpeacisiTh
BUJIbI paboT, JOroBapuBaThCS, OOCYXKIATh MpOIECC M Pe3yiabTaT padoOTHI;
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax padboThl (0OCyXaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC);, BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYTUMU WICHAMH KOMAaHbI, OILICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOUIWI MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHS.

3) Vuueepcanvuvie pecynamuenvie Oeticmsus, odecneuugarOm @OopmMuposaHue

CMbBICI06bLX YCNMAHOBOK U IHCUSHEHHBIX HABLIKOG JTUYHOCMU .

Camoopranusanus:
COCTaBJIATH TUTAH, aJITOPUTM PEIICHHS 3a7a4H, BEIOUPATh CIIOCO0 penieHnus ¢ YI4ETOM

MMEIOIIUXCST PECYypCcOB U  COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTh U

KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaInu.

CaMOKOHTPOJIB:

11



e BJAJCTh HABBIKAMH IO3HABATEIBLHOM peQIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB; BIAJETh CIIOCOOaAMU
CaMOITPOBEPKH, CaMOKOHTPOJISt rmpouecca U pe3ydapTara  pelIeHus
MaTEeMaTHYECKOH 3aJ1a4H;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTLYT BO3HUKHYTh INPH PEIICHUH 3a1a4H,
BHOCUTH KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB, IAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEJM U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHXKCHUST WU HEAOCTIKEHUS PE3YJIbTATOB JICSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

MPEOMETHBIE PE3Y/IbTATbI

10 KJIACC

YuTaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh TMOHATUAMH: CpeAHEe apupMeTHdYecKkoe, MeauaHa, HauOoJbIIee,
HaMMEHbIIIEEe 3HAUYECHHE, pa3Max MacCHBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATHAMU: CIYYaHBIA HKCIIEPUMEHT (OIBIT) U ClIy4ailHOe COOBITHE,
AJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM HWCXOJ]) CIy4YallHOrO ONBITA; HAXOJUTh
BEPOATHOCTH B OMBITAX C PABHOBO3MOXKHBIMHU CIyYalWHBIMH COOBITHUSIMU, HAXOAUTh U
CpPaBHUBATH BEPOSITHOCTU COOBITUHN B M3YUEHHBIX CIyYalHBIX IKCTIEPUMEHTAX.

Haxomute u ¢opmynupoBaTh COOBITHS: IepeceueHne U OObEIMHEHUE JTaHHBIX
COOBITH, COOBITHE, TPOTUBOIIOIIOKHOE TAHHOMY COOBITHIO; MOIB30BAThCS TUarpaMMaMu
Diinepa u GOpMYJION CIIOKEHUST BEPOSTHOCTEH MPU pEIISHNUH 3aad.

OnepupoBaTh TOHITHUSMHU: YCIOBHAas BEpPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HAaXOAUTh BEPOSTHOCTHM C IIOMOLIBIO IIPAaBWJIA YMHOXEHHs, C IIOMOILIBI JepeBa
CIy4alHOTO OMBITA.

[TpuMeHsITP KOMOMHATOPHOE MPABUIIO YMHOXKEHUS [IPU PELICHUU 3a/1au.

OnepupoBaTh MOHSATUSIMH: HWCHBITAHWE, HE3aBUCHUMbIE  UCIBITAHUS, CEPUS
UCIIBITAHUM, yCIIEX U HEeyAaua; HaXOJUTh BEPOSTHOCTU COOBITUN B CEPUU HE3aBUCHMBIX
UCIBITAHUM J10 TIEPBOTO yCIEXa; HaXOAUTh BEPOSITHOCTU COOBITHI B CEPUU HUCIBITAHUM
bepnymnn.

OnepupoBaTh MNOHATHUSMHU: CIy4dailHasg BEIIMYKMHA, PACIPEICIICHUE BEPOSTHOCTEM,
auarpamMma pacrpezeieHusl.

12



11 KNTACC

CpaBHUBATh BEPOATHOCTH 3HAYECHHUW CIy4alHON BEJIWYUHBI 0 PACIPEACICHUIO WU
C IIOMOILBIO JUArpaMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OKHUJAHMS; NPHUBOAUTH NMPUMEPBI, KAK
IIPUMEHAETCA  MaTeMaTU4YeCKOoe  OXUIAaHUE  CIIyYaHOW  BEJIMYMHBI  HAXOIUTH
MaTeMaTU4EeCKOEe 0KUIAHUE 110 JAHHOMY PacClpeIeICHUIO.

HmeTs npeacTaBaeHUe O 3aKOHE OOJIBIINX YUCEIL.

Nmets IIPECTABICHUE 0 HOPMAaJIBHOM pacIpeeIcHUN.
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TEMATUYECKOE MNJIAHUPOBAHWME

10 KNACC
Koun4yecTBo yacos
Ne
o/ HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbl Beero KonTpoububie | IlpakTtuyeckue
padoThI padoTsbI
1 [IpencraBieHre TaHHBIX U ONTUCATEIbHAS CTATHCTHKA 4
9 CrnyJaitHbIe OTIBITBI U CITydaifHbIC COOBITHS, OTIBITHI C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMHU MCXOIaMHU 3 1
3 Onepanuu HajJ COOBITHUSIMHE, CJIOKEHHE BEPOSTHOCTEH 3
4 YcnoBHas BEpOSITHOCTb, IEPEBO CIIYIaHOTO OIBITa, (hOpMYyJIa MOJTHOM 6
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 DneMeHThl KOMOWHATOPUKH 4
6 Cepuu nocieoBaTeNIbHBIX UCIIBITAHUI 3 1
7 CnyyaiiHble BETMYUHBI U pacrpeeeHUs 6
8 O0001IeHre U cUcTEMAaTU3aLMsl 3HAHUHA 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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11 KNACC

Ne KosmnyecTBo yacos
n/n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Kontpoabnbsie | IIpakTuueckue
padoThI padoThI
1 MaremMarnueckoe 0)KUAAHUE CIIyYalHOW BEJIIMYUHBI 4
2 Jucnepcus M CTaHAAPTHOE OTKIIOHEHHE CITyYallHOW BETUYUHBI 4 1
3 3aK0H OOJBIINX YHCENT 3 1
4 HenpepriBHbIe citydaliHble BETUYUHBI (pacipeieneHus) 2
5 HopmansHoe pactipeneneHus 2 1
6 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3AIIS 3HAHUN 19 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3
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MOYPOYHOE NMNAHUPOBAHUE

10 KNACC
Koun4yecTBo yacos
Ne n/m Tema ypoka Kontpoasubie | Ilpakruyeckue
Bcero
padoThI padoThI
1 [IpencraBieHwe TaHHBIX ¢ IOMOIIBIO TAOJIUI] M THATPAMM 1
Cpennee apudmeTndeckoe, MeraHa, HAaMOOJbIIIEE U HAUMEHBIIIEE
2 3HAUEHUS, pa3Max, TUCIIEPCHs, CTAaHIAPTHOE OTKIIOHCHNUE YHCIIOBBIX 1
Ha0bOpOB
Cpennee apudmeTndeckoe, MeuaHa, HANOOJbIIEE U HANMEHBIIIEE
3 3HA4YCHUs, pa3zMax, JUCIEPCHs], CTAaHIAPTHOE OTKIOHEHHE YHCIIOBBIX 1
Ha0bOpOB
Cpennee apudmeTndeckoe, MeraHa, HAMOOJbIIICE U HAUMCHBIIIEE
4 3HAYEHUS, pa3Max, TUCIEPCHs, CTAaHIAPTHOE OTKJIOHEHNE YHCIOBBIX 1
Ha0bOpPOB
5 CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI) U CITyYailHbIC COOBITHS. !
DneMeHTapHbIE COOBITHS (MCXOIbI)
6 BeposTHocTh ciydaitHOTO coOBITHS. BeposSTHOCTH COOBITHIA B OTIBITaX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
7 BepostHocTh ciiyuaitHoro coObitus. [Ipaktuueckas pabora 1 1
8 Onepanuu Haj COOBITUSIMU: TIEpeceueHne, 00beIMHEHUE COOBITUH, L
MIPOTUBOIIOJIOKHBIE cOObITHS. J{narpammel Ditnepa
9 Onepanuu HaJ COOBITUSIMU: TIepeceueHne, 00beIMHEHUE COOBITUH, L
MIPOTUBOTMIOJIOKHBIE COOBITHS. J{narpammer Ditnepa
10 dopmyna ci0KEHHs BEPOSITHOCTEN 1

16



VYcnoBHas BEpOATHOCTb. Y MHOXKEHHE BEPOSITHOCTEU. [lepeBo

1 CIIy4aiiHOTO 9KCIIEpUMEHTA 1
12 YcnoBHas BEpOATHOCTb. Y MHOXKEHHE BEPOSITHOCTEN. [lepeBo

CIIy4aiiHOTO JKCIIEpUMEHTA 1
13 VYcnoBHas BEpOSTHOCTb. Y MHOXKEHHE BEPOSITHOCTEN. [lepeBo

CIIy4aiiHOTO JKCIIEpUMEHTA 1
14 @opMyia OJIHON BEPOATHOCTH 1
15 dopmyia MoJHOM BEPOATHOCTH 1
16 ®dopmyra nmoaHo#M BepoaTHOCTH. HezaBucumbie cOOBITHS 1
17 KonTtponsHas paborta 1
18 KomMOuHaTopHO€E IpaBHIIO YMHOKEHUS 1
19 [TepecTtanoBku u dakTOpHaT 1
20 Yuco coueTaHui 1
21 Tpeyronbauk IMackans. @opmyna 6maHoma HeroToHa 1

bunapHBIN CcIyJaitHBIN OMBIT (MCTIBITAHUE), YCIIEX U HEYyIa4a.
22 HeszaBucumbie ucnpitanusa. Cepusi HE3aBUCUMBIX UCIIBITAHUM J10 1

MepBOro ycrexa
23 Cepus He3aBUCUMBIX HCTIbITaHUNA bepHymiu 1
24 Cepus He3aBUCHUMBIX HcnibITaHuil. [IpakTuueckas padbora ¢

WCII0JIb30BAHUEM JIEKTPOHHBIX TAOJIHUIL 1
25 CnyyaitHas BenuyuHa 1
26 Pacnipenenenne BepositHocTeil. [luarpamma pacnpeneneHus 1
27 CymMma 1 mpou3BeieHUE CITyYailiHbIX BETUYHH 1
28 CymMma 1 mpou3BeieHUE CITyYailiHbIX BETUYHH 1
29 [Ipumeps! pacnipeieneHnid, B TOM YHCIIE TEOMETPUYECKOE U 1

OMHOMHAJIBHOE
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30 [IpuMepsl pacripefiesieHHid, B TOM 4UCIIE TEOMETPUYECKOE U 1
OMHOMHAIBHOE

31 [ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1

32 [ToBTOpEeHue, 0000IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1

33 Hrorosas koHTpoJIbHAS paboTa 1

34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN 1

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 34
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11 KNACC

KoaunuyecTBo yacoB

Ne
. Tema ypoka B Kontpoabubie | IlpakTuyeckue
cero
padoThI padoThI
1 [ToBTOpenue, o6odIIeHNe, cucTemaTu3aus 3Hanui. CirydaifHbIe OTIBITHI U L
BEPOSTHOCTH CIIy4aHBIX COOBITHI. Cepuu HEe3aBUCUMBIX UCIIBITAHUI
9 [ToBTOpenue, o6odIIeHNe, cucTemaTu3anus 3Hanui. CirydaifHbIe OTIBITHI U L
BEPOSTHOCTH CIIy9aHBIX COOBITHI. Cepuu He3aBUCUMBIX UCITBITAHUI
3 [ToBTOpenHue, 0600IIeHNe, cucTemaTu3anus 3Hanni. CirydaifHbIe OTIBITHI U 1
BEPOSTHOCTH CIIy9alHBIX COOBITHI. Cepuu He3aBUCUMBIX UCITBITAHUI
4 [ToBTOpEeHME, 0000IIeHNe, cucTemaTr3anus 3Hanui. CirydaifHbIe OTIBITHI U 1
BEPOSTHOCTH CIIy9aiHBIX COOBITHI. Cepun He3aBUCUMBIX UCITBITAHUI
5 [Ipumepbl npuMeHEHUsI MAaTEMaTUYECKOTO 0XKUIaHUs (CTpaxoBaHUeE, 1
JoTEpEs)
6 MaremMarnueckoe 0)KUAAHUE CYMMBI CIIy4ailHbIX BEJIMYUH 1
7 Marematuueckoe OXUAaHUE TEOMETPUUECKOT0 U OMHOMUAIBLHOTO 1
pacrnpeeneHuit
8 Marematuueckoe 0XUAaHUE TEOMETPUUECKOT0 U OMHOMUAIBHOTO 1
pacnpeneneHun
9 Jucnepcus U CTaHAAPTHOE OTKIIOHEHHUE 1
10 Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE 1
11 Jlucriepcuu reoMeTpUIecKoro 1 OMHOMUATBHOTO PaclpeleeHUs 1
12 [TpakTdeckas paboTa ¢ UCTIONIH30BAHUEM AIEKTPOHHBIX TAOIHUIL 1 1
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13 3akoH 60JbIINX Yucel. BIOOpOUHBII METO] HCCIIeI0BaHUI 1
14 3akoH OOJIBIINX YKce. BRIOOpOUHBII METOX MCCIIeIOBAHUI 1
15 [TpakTrdeckas paboTa ¢ HCIIOJIH30BAHUEM ICKTPOHHBIX TAOJIHUIT 1
16 Hrorosas koHTposbHas paboTa 1
17 [IpuMepr! HEPEpBIBHBIX CIIy4aiHbIX BeIUYnH. OyHKIMS TUIOTHOCTH

pacrnpenenenus. PaBHomepHoe pacnpeiesieHue U ero CBOMcTBa 1
18 [IpuMeps! HEPepBIBHBIX CIIy4aiHbIX BeIUYUH. OyHKIMS TUIOTHOCTH

pacrnipenenenus. PaBHomepHoe pacnpeiesieHue U ero CBOMCcTBa 1
19 3ajaun, TPUBOIAIINE K HOpMaJIbHOMY pacnpeneiaeHnto. OyHKIus

TJIOTHOCTH Y CBOMCTBA HOPMAJIBHOTO pacIpeaesieHUs 1
20 [TpakTrdeckas paboTa ¢ HCIIOIH30BAHUEM IJICKTPOHHBIX TAOJIHI 1
21 [ToBTOpeHMEe, 0000IIEHNEe U cucTeMaTr3aIys 3HaHni. OnucaTenbHas

CTaTHUCTHKA 1
99 [ToBTOpEeHuEe, 0000IIEeHNEe U cucTeMaTr3aIys 3Hanni. OnurcaTenbHas

CTaTHUCTHKA 1
93 [ToBTOpEeHMEe, 0600IIeHNE U cCUCTeMaTH3aIMsl 3HaHUH. OTBITHI ¢

PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHAMHU 1
24 [ToBTOpEeHME, 0000IIEHNEe U cUcTeMaTH3aIKs 3HaHUH. OMBITHI ¢

PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHAMHU 1

[ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIs 3HaHWH. Beraucinenue
25 BEPOSITHOCTEH COOBITHII ¢ TpuMeHeHneM (popmyll U rpaduIecKuX METOI0B 1

(koopauHaTHAS MpsAMasi, IEPEeBO, TuarpamMmma Jisepa)

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3aIMs 3HaHUH. Beraucienue
26 BEPOSITHOCTEH COOBITHII ¢ puMeHeHneM (GopMyl U TpaduIecKiX METOIOB 1

(xoopauHaTHAs MpsiMasi, epeBo, Auarpamma Diinepa)
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[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUui. Berauciienue

27 BEPOSATHOCTEH COOBITHI ¢ mpUMeHEeHHEM (OpPMYIT U TpapUUecKHX METOI0B 1

(koopauHaTHAA MpsiMasi, IEPEBO, TuarpamMmma Jisepa)

[ToBTOpenue, 0600IIeHNE U CUCTEMATH3alMs 3HaHUuW. Beruucienue
28 BEPOSATHOCTEH COOBITHI ¢ mMpUMEHEHHEM (OPMYIT U TpagUUeCKIX METOI0B 1

(koopauHaTHAA MpsiMasi, IEPEBO, Tuarpamma Jusepa)
29 [ToBTOpenue, 0600IIeHNEe U cucTeMaTu3amus 3Hanui. CiydaiiHbie

BEJTUYHMHBI M pacrpeeiicHUs 1
30 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3anus 3Hanui. CiydaiiHbie

BEJIUYHMHBI M pacTpeieiICHUs 1
31 [ToBTOpEeHmE, 0000IIIEHNEe U CUCTEMATH3AIs 3HAaHUH. MaTeMaTH4ecKoe

0KUJAHUE CIYYaTHOW BEJIMYHHBI 1
39 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIs 3HAaHUH. MaTeMaTH4ecKoe

0KUJAHUE CIYYATHOW BEJIMYMHBI 1
33 Hrorosas koHTpoabHas paboTa 1
34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIHS] 3HAHUHT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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2.1.5.1. NMposepsaembie TpeboBaHMA K pesy/ibTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTe/IbHOM

NPOrpaMMbl U NPOBEPAEMbIE 3NEMEHTbI COAEPIKAHUA

B ¢enepanbHBIX M pETMOHANBHBIX TMPOLEAYpax OICHKH KadyecTBa OOpa3oBaHUS HCIIOJIB3YETCS
nepevyeHpb (KOau(HUKAToOp) paclpelnesieHHBIX 10 KiaccaMm MpOBEpsIeMbIX TpeOOBaHWUN K pe3ylibTaTam
OCBOCHHS OCHOBHOH 00pa30BaTeNbHONW TPOTPaMMBI CpeAHEro oOmero oOpa3oBaHUS W 3JIEMEHTOB
COJIEp’KaHUs IO MaTeMaTHUKE.

[IpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obOpazoBatenbpHOU mporpammsl (10 kmacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIBTAThl OCBOCHHUSI OCHOBHOU
MPOBEPSIEMOTO 00pa3zoBaTesIbHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS
pe3ynbraTta
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATUSIMH: palMOHAIbHOE U JACWCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, TPOLIEHTHI
19 Boimonuate  apudmernyeckue — omepalMd ¢ palMOHAIbHBIMH U
) NEUCTBUTEILHBIMU YU CIIAMU
13 BoinonHsaTe npubnmkeHHble BBIYUCICHUS, UCTIOJb3Ysl MpaBuiIa OKPYTieHus,
' JieNiaTh TPUKUAKY U OLICHKY pe3y/ibTaTa BEIYMCICHUI
OnepupoBaTh NOHSTUSMHU: CTENEHb C IEJbIM IOKa3aTelieM, CTaHAapTHas
14 dbopma 3amucH  ACWCTBUTENBHOIO UHWCIA, KOpPEHb HATypallbHOM CTEMeHH,
WCIO0JIb30BATh MOAXOMAALIYI0 (OPMY 3aMUCU JEHCTBUTENBHBIX YHCEN Ui PELICHUS
MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHI'€HC MPOU3BOJBHOTO YIJIa;
1.5 |ucnoisib30BaTh 3amuch MPOU3BOJIBLHOTO yIiia yepe3 oOpaTHhIE TPUTOHOMETPUUYECKUE
GbyHKIIII
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IENOE,
2.1 |panuoHanpHOE, MppalMOHAIbHOE ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHYECKOE
ypaBHEHUE
29 BoimonHATe mpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAXKEHUH M peliaTh
' TPUTOHOMETPUUECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHUs LENBIX, PAMOHAIBHBIX W HPPAlMOHAIBHBIX
2.3  |BBIp@XCHHI U pelIaTh OCHOBHBIC THUIIBI LIEJBIX, PAIMOHAIBHBIX U UPPALMOHATBEHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS M HEPABEHCTBA ISl PEILICHUS MaTeMaTHYECKUX 3a1a4
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U 3aJ1a4 U3 pa3jIMyHbIX 001acTell HayKH U PeabHOM KU3HU

MonenupoBaTh peaNbHBIE CHTyallud Ha S3BIKE aIreOpbl, COCTaBISATh

2.5 |BbIpaXeHHUs, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3a/laud, HCCIIEAOBATh
IIOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM ariapara aareopbl
3 OyHKIMH U TpapUKH
OmnepupoBaTh NOHATHAMH: (YHKIUS, cOCcOoOBI 3amaHus (QyHKIMH, 00JIacTh
3.1 |ompeneneHuss W MHOXECTBO 3HAYeHHWH (QYHKIWH, TpaduK (GYHKIUH, B3aHMMHO
oOpaTHble PYHKIINUU
392 OnepupoBaTb NOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH
' (YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI
34 Crpoutb U yuTaTh rpaduKu JIMHEHHON (YHKIMH, KBaJpaTUIHON (QyHKIUH,
' CTeNEeHHOMN (YHKIIMHU C [EeIbIM IIoKa3aTeleM
Ucnonw3oBarh rpadukn (QyHKIOHA A7 WCCIEIOBAHUS TMPOIECCOB U
3.5 |3aBHcuMOCTEH NpH peleHuw 3a1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB M PeabHOMN
KU3HHU, BBIpAXaTh (POpMyJIaMy 3aBUCUMOCTH MEXAY BEIMYUHAMU
4 Hauana MmaTemaTtudeckoro aHanusa
41 OmnepupoBaTb NOHATUSAMH: IOCIEIOBATEILHOCTb, apU(MeTHdecKas |
' reoOMEeTPUYECcKasi IPOrPeCcCUU
492 OmnepupoBaTh MNOHATUAMHU: OECKOHEYHO YyObIBarollas TreoMeTpudecKas
' Iporpeccusi, CyMma 0€CKOHEYHO yObIBarOILEel T€OMETPUYECKON POrPECCUH
4.3 3ajaBaTh MOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN U IPOrPECCUI JUISl PEILICHUS
' peanbHbIX 33Ja4 IPUKJIAHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMHU
Hcnonbs3oBaTh  TEOPETHKO-MHOXKECTBEHHBIH — ammapar A ONMCaHUS
5.2 |pealbHbIX TMPOLECCOB M SBICHUH, MPHU PELICHUU 3aJady M3 JPYrUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  ONpEACIECHUE,  TEOPEMA,  CIEICTBUE,
' JI0Ka3aTeNbCTBO
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 UuTath U CTPOUTH TAOIUIIBI U AT PAMMBI
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OnepupoBaTh  MOHATUSAMHU:  CpelHee  apudMeTHUecKoe,  MeAuaHa,

6.2
HauboJIblIee, HAUMEHbBIIIEE 3HAUeHUEe, Pa3Max MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh HNOHATUSAMU: CIy4alHBIA AKCIEPUMEHT (OMBIT) M CllydailHoe
COOBITHE, AJIEMEHTApHOE COOBITHE (AIEMEHTAPHBIN HMCXOJ) CIYy4alHOTO OIBITA;
6.3 |HaxXoIUTHh BEPOSTHOCTU B OMBITAX C PAaBHOBO3MOXKHBIMHU CITyYailHBIMHU COOBITHSIMHU,
HaXxOJUTb M CpPaBHUBAaThb BEPOATHOCTU COOBITMM B H3YYEHHBIX CIy4YalHBIX
IKCIEPUMEHTAX
Haxomute u ¢opmynupoBaTh CcOOBITHS: IepeceueHHe W OOBbeAUHEHHE
6.4 JAHHBIX COOBITUM, COOBITHE, TPOTHUBOIIOIOKHOE JAHHOMY COOBITHIO; TOJIb30BAThHCS
nrarpammamu Jitiepa v popMyIioi ciioKeHHs BEpOSITHOCTEH NP peLIeHUH 3a]1a4
OnepupoBaTh NOHSTHUAMHU: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS;
6.5 |HaxXomuTh BEPOSTHOCTH C TIOMOUIHIO TPABWJIA YMHOKEHHS, C TOMOIIBIO JepeBa
CIIy4alHOTO OTIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUIJIO YMHOXKEHHUS IIPU PEILIEHNH 3a1au
OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEPHS
6.7 WCIBITAHUN, ycleX W HeyAaya; HaXOIUTh BEpPOSITHOCTU COOBITHII B cepuu
' HE3aBHCHMBIX MCIIBITAHUH /10 TIEPBOTO ycliexa, HaXOJUTh BEPOSITHOCTU COOBITHUH B
cepuu ucneiTaHui bepHymim
6.8 OnepupoBaTb  MOHATUSAMM:  ClydailHas  BEJIMYMHA,  paclpelelieHue
' BEPOSITHOCTEH, AUArpaMMa pacrpeaeieHus
7 I'eomeTpust
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NpsAMast, INIOCKOCTh
79 [IpyuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHSI U3 HUX NPU PEIICHUU
' reOMEeTPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHAMU: MApAJUIEIbHOCTh M IEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccupunupoBaTb B3aMMHOE paclOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh HOHATHSAMM: JBYTPAHHBIM YroJl, TPaHU JBYIPAHHOIO YIJIa,
7.5 |pebpo ABYrpaHHOTO yIja, JUHEHHBIH Yo JOBYIpaHHOIO yrija, rpagycHas Mepa
JBYTPAHHOTIO yIJla
76 OnepupoBaTb NOHATUSMHU: MHOTOTPAaHHHUK, BBITYKJIBIH W HEBBIIYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpPaHHMKA, TPaBUIIBHBI MHOTOTPAHHUK
77 Pacnio3HaBaTe OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IMpaMuaa, MpU3Ma,
' PSIMOYTOJIbHBIN Mapasuienenumnesn, Kyo)
7.8 KnaccupunupoBaTb ~ MHOTOTpaHHUKM,  BbIOMpas ~ OCHOBaHUS IS
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Knaccmbmcam/m (BbIHyKJIBIC U HCBBIIYKJIILIC MHOI'OIpaHHUKH, IIPABUJIBHBIC
MHOT'OTI'paHHUKH, MPAMBIC U HAKJIOHHBIC ITPU3MBI, Hapannenennne):[m)

7.9

OHepI/IpOBaTB IMOHATHUAMU: CCKYILIas INIOCKOCTh, CCHCHHUEC MHOT'OI'PAaHHUKOB

7.10

OOBSICHATE IMPUHIMUIIBI [TOCTPOCHUS CeUeHUI MHOT'OIrpaHHUKOB, HCIIOJIB3Ys
METOA CIIEA0OB

7.11

Crpoutb ce4eHMs] MHOTOIPDAaHHUKOB METOJIOM  CJI€AOB, BBINOJHSITH
(BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHI
CBEpXY, COOKY, CHU3Y

7.12

Pemate 3aa4i Ha HAXOXACHHUEC TrCOMCTPHUICCKUX BCIIMYHH I10 o6pa3uaM U1
alropyurMaM, IMHpPUMCHAA U3BCCTHBIC AHAJIMUTUYCCKUC MCETOJAbI IIPpHU PCIICHHUU
CTAaHAAPTHBIX MAaTEMAaTUYCCKHUX 3ala4 Ha BBIYHMCIICHHC paCCTOSIHI/Iﬁ MCXKIY ABYMS
TOYKaMH, OT TOYKHU a0 HpSIMOfI, OT TOYKH J0 IIJIOCKOCTH, MCXKOY
CKpCIIUBAOIIUMHUCS ITPAMBIMUA

7.13

Pemrate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 10 00pasiam WiH
aIropuTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbl TIPH PEIICHUU
CTAaHJAPTHBIX  MaTEMaTUYeCKMX 3aJa4 Ha  BBIUYMCICHUE  YIJIOB  MEXIY
CKPEIIUBAOIINMHUCS  TMPSMBIMH, MEXKIYy TPSIMOH W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB

7.14

Bbraucnare 00beMBl U TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
MUpaMuza) ¢ IpuMeHeHHeM (HOPMYIT, BBIYUCIISATH COOTHOIICHUST MEXTY TUTOIIASIMH
MMOBEPXHOCTEH, 00beMaMH MO JOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATHUSAMHU: CHUMMETpPUS B IPOCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(OPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTaBICHHYIO Ha 4epTrexax u
pPUCYHKAX

7.17

[IpumensaTs reomerpuueckue (akTbl AN pEUICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEIoJIaraloiuX HECKOJIBKO IIaroB PelIeHUs], €ClId YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme

7.18

[IpumensTs mpocTeilline MpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4

7.19

HpI/IBOI[I/ITL MMpUMEPbl MATCMATUYCCKHUX 3aKOHOMepHOCTeI>'I B INpUpoac "
JKU3HH, paCIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA IIPAKTUKC: aHAJIM3UPOBATHb PCAJIbHBLIC
CUTyalluu W TM[PUMCHATL H3YUCHHBIC IIOHATHUA B IPOHCCCC TIOHMCKa PCIICHUA
MaT€MaTUu4CCKU C(I)OpMyHHpOBaHHOﬁ HpO6HCMBI, MOJCIMPOBATh  PCAJIbHBIC
CUTyalluh Ha A3bIKC TCOMCTPHUH, MUCCICAOBATH TIOCTPOCHHBIC MOJACIN C
HCIIOJIb30BAHUEM T'COMCTPHUICCKUX MOHATUN U TCOPCM, alrapara aJlFC6pBI, peuiaTtb
MPaKTUYCCKUC 3a/]a4, CBA3AHHBIC C HAXOXKICHUCM I'COMETPUUCCKUX BCINYNH
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MposepAaembie aneMeHTbl coaepxanma (10 knace)

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS

1 Yucia ¥ BEIYUCIIEHUS

Pannonanbupie  4yncna. OOBIKHOBEHHbIE U JIE€CSTUYHBIE JpOOM, TPOLIEHTHI,
OECKOHEYHbIE MepUoJNYecKre ApoOu. ApHPMETHUECKHE OINEpalud C PalUOHAIbHBIMU
qycliaMu, peoOpa3oBaHUs YUCIOBBIX BeIpakeHUU. [IpuMenenune n1pobeil u nporeHToB Ass
pELIECHHS TPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciael 3HAHUW U pEATbHOM KU3HU

11

[evictButenbHble  yuciaa.  PanuoHanbHblE W UpPpALMOHAIBHBIE  YHCIA.
1.2 | Apudmernueckue oreparyu ¢ JeHCTBUTEILHBIME YUCIaMU. [IpuOIMKeHHBIC BBHIYUCIICHHUS,
MpaBuiia OKPYIJIEHUS, IPUKHUIKA U OIIEHKA pe3yJibTaTa BIYUCICHUI

Crenenp ¢ nensiM mokasareneM. CraHmapTHas ¢opma 3alucH JIeHCTBUTEIBHOTO
1.3 yucna. Vcnonp3oBanue noaxoasmeid (opMbl 3aNTMCH ACHCTBUTEIBHBIX YUCET JUISl PEIICHUS
MPAKTUYECKUX 337a4 U IPEICTaBICHUS JaHHBIX

ApubdmMeTnuecknii KOpeHb HATypaldbHOW cTeneHu. [[eHcTBUs ¢ apupMETHYECKUMHU

1.4 N
KOPHSIMU HAaTypaJIbHOW CTETICHU

15 CuHyc, KOCHHYC ¥ TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA

2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaHMS

29 [IpeoOpazoBanue TPUTOHOMETPHUYECKHIX BBIPKCHUH. OcHOBHBIC
' TPUTOHOMETpHUUYECKUE (HOPMYIIBI

23 VYpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. Merton
' HWHTEPBAJIOB

24 Pernienue 1enpix U IpoOHO-PAIMOHANBHBIX YPABHEHHUIH U HEPABECHCTB

2.5 Perienue uppanmoHanbHBIX YpaBHEHUI U HEPAaBEHCTB

2.6 Perienne TpUroHOMETPUUECKUX YPaBHEHU I

27 [IpuMeHeHre ypaBHEHHH 1 HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3a7ay U 3a/1a4
' U3 Pa3IMYHbIX 00JIacTe HAYKU U peasIbHOM KU3HU
3 OyHKIMH U TpaduKh

3.1 Oynkims, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢yaknun. B3aummbo oOparHble
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GbyHKITII

OO6nacte omnpeneneHus M MHOXXECTBO 3HaueHWd ¢yHkouu. Hymun dyHxumu.

3.2
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. UeTHbIe M HeUEeTHBIE (DYHKITUH
33 Crenennass (yHKOMS C HaTypalbHBIM M IIeNIbIM TOKa3areneM. Ee cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpad)uK KOPHS N-0i CTETIEHU
34 Tpuronomerpudeckass OKpYKHOCTb, OIPEICIICHHEe TPUTOHOMETPUIECKUX (HYHKIUI
' YUCIIOBOIO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH, CIOCOOBI 3afaHusl TOCIeN0BaTeNbHOCTE. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeyHO yObIBarolas
4o |TEOMETpHYECKAs — MpOTpeccHs. Cymma OeckoHEYHO yOBIBalOIIEd TIeOMETPUYECKON
' nporpeccun. Popmyna CIIOXKHBIX MPOUEHTOB. VCIonb30BaHWE MPOTPECCUN IS PEIICHUS
peanbHBIX 33/1a4 NPUKIAJTHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOKecTBO, oOIepalMi HaJl MHoOXecTBamu. [luarpammel Oiliepa - BeHna.
5.1 |IIpumeHeHHe TEOPETUKO-MHOKECTBEHHOTIO anmnapara AJsl OMHUCaHHsl pealIbHBIX POLIECCOB U
SIBJICHUH, TIPH PEIIEHUH 3aJa4 U3 APYTUX YUE€OHBIX IIPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne naHHBIX C  HoMmolibio Tabmuy u auarpamm.  Cpensee
6.1 |apudmernyeckoe, MeanaHa, HauOoIblIee U HAUMEHbILIEE 3HAUYEHUS, pa3Max, JUCIEPCUs U
CTaHJAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
CnydaiiHple SKCIEPUMEHTHI (ONBITBI) U Cly4aiHble COOBITHS. OJeMEHTapHbIE
6.2 coObITUS (MCX0/b1). BeposTHOCTH CilydaliHOTO COOBITHS. BAM30CTh YaCTOTHI M BEPOSTHOCTU
' coObiTuil. CiydaiiHble OIBITBI C PaBHOBO3MOXHBIMH 3JE€MEHTapHBIMU  COOBITUSIMH.
BeposTHOCTH COOBITHIH B OIIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepauuu Hajx COOBITHAMU: IepecedeHue, OObEIUHEHHE, IPOTUBOIOJIOKHBIE
' coObITus. [Inarpammsl Ditnepa. @opmyna cIokeHHUs BEpOSTHOCTEH
6.4 VYcnoBHas  BEpPOATHOCTb. YMHOXEHUE  BEpOATHOCTEH. JlepeBO  CllydaliHOIO
' skcniepumenTa. dopmyrna nmosiHoi BeposiTHOCTH. HezaBucuMble coObITHS
65 Komb6unatopHoe mnpaBuino ymHoxkeHUs. IlepecraHoBku u ¢aktopuan. Ywucno
' coueranuil. Tpeyronsuuk [lackans. @opmyna bunoma Herotona
6.6 bunapHblii cnydaliHblif ONBIT (MCHBITaHUE), yclex M Heyaada. HeszaBucumble

UCIIBITaHUA. Cepml HE3aBUCHMBIX HCIBITAaHUN OO IEpBOTO YCIICXA. CCpI/IH HC3aBUCHUMBIX
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ucnblTanuid bepuymm

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(MarpamMMa pacrnpenesieHusl.
[Tpumeps! pactpeaeneHnid, B TOM YHCIIE TEOMETPUIECKOe U OMHOMHAIBHOE

I'eomerpus

7.1

OcHoBHble TNOHSATHUA cTepeoMeTpud. Touka, mpsMas, IMJIOCKOCTh, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOEe  pacnonokeHwe  IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIIHECH,
NapajuleJIbHbIe W CKpelluBaronmecs npsMele. [lapaienbHOCTh NPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: IMApaJUIeNIbHBIE MPsAMBIE B IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX IPSAMBIX,
MapaJUIEIbHOCTh MPSMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAaMH, YIOJ
MEXKIy NpsMBIMH B MpPOCTpaHcTBe. [lapamienbHOCTh INIOCKOCTEM: MapajulesIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuleNIbHBIX IUIOCKocTed. [Ipocreiimme npocTpaHCTBEHHBIE
(burypsl Ha TUIOCKOCTH: TETPadp, KyO, MapauieNenurie]l, TOCTPOSHUE CEUCHHI

7.3

[lepneHUKYISIpHOCTE TPSAMOM W IUIOCKOCTH: TEPIEHAUKYISPHbIE IPSMBIE B
MIPOCTPAHCTBE, MpSMBIE NApAICIbHBIE W MEPHNEHAMKYJSPHBIE K IUIOCKOCTH, IPU3HAK
MEPHIEHAUKYIISIPHOCTA MPSAMOM M IUIOCKOCTH, TE€OpEMa O MNPSAMOW HNEpPHEHANKYIIPHON
IJIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YTOJI MEXKy NPSIMOM U IJIOCKOCTBIO, JBYIPAaHHBIN yrodl,
JIMHEHHBINA yroJl IBYTpaHHOro yria. IlepneHauKkyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
70 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 IUIOCKOCTH, NMPOEKLUs (UIypbl HA IIOCKOCTD.
IlepneHIUMKYIAPHOCT IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIAPHOCTH JBYX INIOCKOCTEH.
Teopema o Tpex nepneHauKyIApax

7.4

IlonsaTue MHOI'OrpaHHHKa, OCHOBHBLIC OJOJIECMCHTHI MHOI'OI'PAHHHKA, BBIIIYKIBIC U
HCBBIITYKIIBIE MHOI'OI'paHHUKH, pa3BEpPTKa MHOI'OT'paHHHKA. HpI/I?)Ma: n-yrojpHas Ipusma,
I'paHu W OCHOBAHHA IIPHU3MBI, IIpsAMasd W HAKIOHHAsA IIPU3MBI, OoKkoBasg M TMOJHAs
IIOBCPXHOCThb IIPHU3MBI. Hapanneﬂennnez[, HpHMOYFOJ’IBHBIﬁ mapajiCjacenuica #Hu Cro
CBOMCTBA. HI/IpaMI/II[a: n-yroJjibHas nupaMuaa, rpaHd U OCHOBAaHUE IIHMPaMHIEBI, OOKOBasg H
ITIOJIHAaA IMOBCPXHOCTb NMHUPaMUIbI, IPpABHUJIbHAA U YCCUCHHAA IMHUPpaMUJa. DJ1eMEHTBI IMPU3MBbI
n IHUpaMU/bl. HpaBI/IJIBHBIe MHOT'OI'PaHHUKHU: IIOHATHC IIPABUJIBHOTO MHOI'OI'paHHHKA,
IpaBHJIbHAg IHpU3Ma W IIpaBUJIbHAs NHpaMHIad, IpaBUJIbHass TPEYroJIbHAA IMMUpaMuJa U
HpaBI/IHLHHﬁ TCTPA P, KY6 HpeI[CTaBJ'IeHI/Ie O IIPAaBUWJIBHBIX MHOI'OI'PaHHHKAX: OKTa’3/p,
AOACKAd AP U UKOCAda Ceuenus IMPU3MbI U ITUPpaMH bl

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B MUpaMUAX, MapauICIICTINIICAAX, IIPAaBUJIbHBIX MHOTOT'PAHHHUKAX

7.6

Bbluncnenue >7€MEHTOB MHOTOTPAHHUKOB: pebpa, nuaroHanmu, yriel. [lnomans
OOKOBOW TMOBEPXHOCTH U IOJHOM MOBEPXHOCTU MPSMOW MPU3MBI, IUIOLIA/b OCHOBAHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTH HpsAMOM mpu3Mebl. [Inomiane GOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABWIBHOW NHMpaMHIbl, TEOpeMa O IUIOLaJAd YCEYEHHOM MUpPaMU bl
[Tonsitue 06 06veme. OO6BEM NUpaMUIbI, IPU3MBI

7.7

HO,I[O6HLIC TCJIa B IPOCTPAaHCTBC. CooTHoOIIEeHHS MCXKAY IomaasasMunu HOBCpXHOCTCI\/'I,
o0beMaMH HO,Z[O6HLIX TCI
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[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3zoBaTenbHOM mporpammel (11 kiracce)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTesIbHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS
pe3ynbrarta
1 Yucna v BBIYMCICHUS
OnepupoBaTh MOHATHSAMHU: HATypaJbHOE, II€JI0€ YHCIO; HCI0JIb30BaTh
1.1 |mpu3HaKu JEIMMOCTH LENbIX YHCEI, pa3oKEeHUE Yncia Ha MPOCThle MHOXKUTENN IS
pelieHus 3a1a4y
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHSTHUAMHU: JIoTapudM 4YHCIa, JECATUYHBbIE M HATypalbHbIE
' norapuMeI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumensTs  cBoiicTBa cTemeHW s NpeoOpa3oBaHUS  BbIPaKEHUH,
2.1 |omepupoBaTh MOHATUSAMHU: TIOKa3aTeIbHOE YpaBHEHME W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIbI TIOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUs  BBIPAKEHUN, COJEpXKAIIMX  JIOTapU(MBI;
2.2 |omepupoBaTh MOHATHSAMHU: JIOTapU(PMUUIECKOE ypaBHEHHE M HEPaBEHCTBO; pellaTh
OCHOBHBIE THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUM U HEPABEHCTB
2.3 Haxoauts perienus mpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSMHU: CHUCTEMa JMHEHHBIX ypaBHEHUN U €€ pelIeHHuE;
' WCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS PELICHUs MPAKTHUECKUX 33134
o5 Haxomuth pemieHuss mpoCTEMIIUX CHUCTEM W COBOKYHMHOCTEH pallMOHaJIbHBIX
' ypaBHEHUI U HEPABEHCTB
MonenpoBaTh peanbHbIE CHUTyallUd Ha S3bIKE anreOpbl, COCTaBIIATH
2.6  |BBIpaXXCHHs], ypaBHEHHS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33/1a4M, UCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C UCTOJIb30BAHUEM aliapara aareopbl
3 OyHKIMH U TpadUKH
OnepupoBaTb  MOHATHAMU:  NepHoAMYecKass  (YHKUUS, TMPOMEKYTKH
31 |MOHOTOHHOCTH (GYHKIIMH, TOYKH SKCTpeMyMa (PYHKIMH, HauboJIblilee 1 HauMeHbIlee
' 3Ha4eHUsl (PYHKIMH Ha IPOMEKYTKE; MCIOIb30BaTh UX Ui MUCCIENOBaHUS (YHKIIUH,
3aJJaHHOM rpaduxkom
OnepupoBaTh MOHATUSAMH: TpadUKU IOKA3aTENbHOM, JorapudMuueckoil u
3.2 | TpuroHoMeTpuyecKux (YHKIUI; M300pakaTb UX Ha KOOPAMHATHOM IUIOCKOCTH U

HCII0JIb30BATH I PCIICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB
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N300paxaTh Ha KOOPIMHATHOM TUIOCKOCTH I'pa)MKH JIMHEHHBIX YpaBHEHUH U

3.3 9 .
WCTIOJIb30BATh UX JJIsl PEIICHUS] CUCTEMBI IMHEWHBIX YpaBHEHHHA
34 Ucnonw3oBate rpaduku GYHKOUA I HMCCIEIOBAaHUS IPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYruX YyU4E€OHbIX TUCHUILUIMH
4 Hauana matemaTuyeckoro aHanusa
OmnepupoBaTh MOHATHAMHU: HETpephIBHAS (DYHKIMSA, MPOU3BOAHAS (DYHKIHH;
4.1 |ucnonb30BaTh T€OMETPUUYECKUN U (U3NYECKUN CMBICT MPOU3BOAHOMN I pElleHUs
3a/a4
42 HaxomuTh mpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIUH, BEIYUACIATH POW3BOTHBIC
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIUH
43 Hcnonps30BaTh MPOU3BOJHYIO JUTS UCCIIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTB
' 1 DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl HCCIEOBAHUS K TIOCTPOCHUIO TPadUKOB
44 Hcnonps30BaTh TPOM3BOJHYIO [UIS HAXOXKICHUS HAWIIYYIIETO pEIIeHUs B
' MPUKIIAJTHBIX, B TOM YHCIIE COIIMAThHO-DKOHOMUYECKHX, 3a/[auax
45 OnepupoBaTh MOHATHUSMH: TEpPBOOOpa3Has ¥  WHTETpajl; IOHUMATh
' reoMeTpUUecKUid U GU3NYECKUI CMBICT UHTErpaja
16 Haxonuth nepBooOpasHble 31€MEHTAPHBIX (PYHKIUH, BBIYUCIISATH HHTETPAT 10
' dhopmyne Herotona - Jleitoauma
47 Pemare npuknanHsle 3a7aud, B TOM YHCIE COLMAIbHO-?KOHOMHUYECKOIO U
' (bu3n4ecKoro xapakrepa, CpeICTBaMH MaTeMaTUYECKOT0 aHaIu3a
5 Teopust BeposATHOCTEH U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUW  CIy4yalHOM  BEIWYMHBI  TIO
' pacrpeielIeHUI0 WU C IOMOIIBIO JUarpaMm
OnepupoBaTh HNOHATHEM MAaTEMaTHMYECKOI'O OXKMJAHUS, MPUBOAUTH MPUMEPHI
5.2 |TOro, KaKk IpUMEHsETCs MaTeMaTHUECKOE OXKUIaHUE CIy4ailHOM BETMUMHBI, HAXOAUTh
MaTeMaTH4YeCKOE 0XKUJaHKE TI0 JaHHOMY PacIpeesIeHUI0
5.3 Nmets nipencTaBieHne o 3aK0He OOJBIINX YHCET
5.4 WmeTsb npencTaBieHre 0 HOpMaJIbHOM pacIpeie/IeHUH
6 I'eomerpus
OmnepupoBaTh MOHATUAMU: IIIIMHAPHYECKas TOBEPXHOCTb, OOpa3ymollye
6.1 |IWIMHAPUYECKON MOBEPXHOCTH, LMIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pazyromue
KOHUYECKOM MOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLCHHS
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6.4

KiaccuduimpoBars B3aMMHOE pacrioioxeHue chepsl U IIIOCKOCTH

OHepI/IpOBaTB IIOHATUSAMMN: H.IﬁpOBOfI CETMCHT, OCHOBAHHUEC CCTMCHTA, BbBICOTA

6.5 |cermeHTa, mapoBOW CIOW, OCHOBAaHHE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS,
LIaPOBOU CEKTOP
6.6 Bbruncnare  00beMBI M IUIOMIAAM  MOBEPXHOCTEH  TeNl  BpalleHHs,
' r€OMETPUUYECKUX TEJI C IPUMEHEHHEM (popMyIT
6.7 OmnepupoBaTh MOHATUSAMHU: MHOTOT'PAaHHHK, BIIMCAHHBIN B Cepy U OTIMCAHHBIN
' okoJi0 cepsl, cepa, BIMCaHHAST B MHOTOTPAHHUK WJIH TEJIO BPAILICHHS
6.8 BbIuncnsaTh COOTHOLIEHUS MEXAY IUIOIIAAIMU IOBEPXHOCTEH M oObemMamu
' MOJOOHBIX TEJ
6.9 N300paxkaTe u3ydyaemble QUIYpbl OT PYKM U C HPUMEHEHHEM HPOCTBIX
' YEepPTEIKHBIX HHCTPYMEHTOB
6.10 BbInosHATE (BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYEHUS TEJ BpaIlCHUS
W3Bnekarb, WHTEpNpeTUpOBaTH U NpeoOpa3oBbIBaTh HHPOPMAIUIO O
6.11 |mpOCTPaHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTaBICHHYIO Ha 4YepTexax H
PHUCYHKaX
[IpumMeHnsaTh reoMeTpudeckue GakThl A1 PELICHNs CTEPEOMETPUUECKUX 3a/ad,
6.12 |mpeamnoJaraoluX HECKOJIBKO I1aroB PEIIEHUs, €CIM YCIOBUS IPUMEHEHMs 3a/1aHbl B
SBHOU (hopme
6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONHATE  AEHCTBUS  CIOXKEHHMS BEKTOPOB, BBIUUTAHHUSA BEKTOPOB U
' YMHOKEHUS BEKTOpa Ha YUCII0, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00J1a1at0T
6.15 [IpuMeHsATh NpaBuIIO NMapasuiesenuIesia Npyu CI0KEHUN BEKTOPOB
OmnepupoBaTh MOHATUAMU: JAEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
6.1 |MOZYTb BEKTOpA, PABCHCTBO BEKTOPOB, KOOD/MHATBI BEKTOPA, YrON MEKY
' BEKTOPaMH, CKaJIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI
HaxonuTh cyMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YHUCIO, YTOJ MEXAY
6.17 |BekTOpamHu, CKaJspHOE TNPOM3BEIEHHE, pacKiIaJblBaThb BEKTOp 1O JBYM
HEKOJIJTMHEApHBIM BEKTOpaM
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON CHCTEME KOOPMHAT
6.19 Pemate mpocreiimne reoMeTpudecKHe 3aJaud Ha INPUMEHEHHE BEKTOPHO-
) KOOpPJIMHATHOI'O METOJ1a
6.20 Pemate 3amaum  Ha JI0Ka3aTelbCTBO MAaTeMaTMYeCKMX OTHOLICHWHA U
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HaxXOXKXJACHUC TI'COMCTPHUYCCKUX BCIIMYHUH I10 06pasuaM WK aJilrOpuT™MaM, MNPUMCHAA
HU3BCCTHBIC MCTOAbI TP PCIICHHUU CTAHAAPTHBIX MATCMAaTUUCCKUX 3a1aY

[IpuMeHATs,  mpocTEHIIME  NPOrPaMMHBIE  CPEACTBA U DIEKTPOHHO-

6.21
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a]1a4
6.22 [IpuBoauTE INpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJLE H
' JKU3HH, PACIIO3HABATh IPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH NOTY4YEHHBIE 3HAHWUS HA IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHbBIC
CUTyallUM W TPHUMEHATh HW3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA pELICHUs
6.3 |MaTeMATHYECKH c(OopMyIUPOBAHHOIN MPOOIIEMBI, MOIETUPOBATh PEANIbHBIE CUTYALIUU

Ha S$3BIKE T'€OMETPHUH, MCCIEIO0BATh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATHUI W TeopeM, ammapara ainreOpbl, pemarbh MpaKTHYecKue
3a/1a4¥, CBSA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEJINYUH

MposepaeMble anemeHTbl cogepkaHua (11 knacc)

Kon [IpoBepsieMblil 3IEMEHT COJEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Hatypanbnble u nienbie uncia. [Ipu3Haku AeTMMOCTH TENbIX YUCelT
1.2 CreneHb ¢ palMOHAIBLHBIM TIOKa3aresaeM. CBOWCTBA CTENICHH
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIECPIKAIIMX JTOTaPHPMBbI
2.2 [IpeoOpa3oBaHue BBIPOKEHHIA, COJACPIKAINX CTCIICHH C PallIOHAIBHBIM TIOKa3aTeeM
2.3 [TpumMepbl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CI/ICTGMVLI JTUHEHHBIX vypaBHeHPIfI. Pemenne mnpukiIagHBIX 3a7ad € MOMOIIBIO
CUCTEMBbI JIMHEHHBIX YPaBHEHHMA
2.7 CucTeMbl 1 COBOKYITHOCTH PaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUYECKUX 3a7a4
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U 3aJ1a4 U3 pa3iIMyHbIX 00JacTell HAayKU U PeabHOM KU3HU

3 OyHKIMH U TpapuKH
Oynakmus. [lepuomnveckue ¢yHkiun. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcuMyMBbl 1 MUHUMYMBI (QyHKIWU. Hanbomblee u HanMeHblIee 3HaueHue (pyHKIMK Ha
IIPOMEXKYTKE
3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelIeHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rpadukoB  (QyHKIMA  JUIsT  MCCIENOBAHMS  MPOIECCOB |
3.5 3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PEIICHNUH 33/1a4 U3 JAPYTHX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanmsa
4.1 HenpepriBHbie ¢pyHKIMN. MeTo1 MHTEPBAIOB JUIs pEIICHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHUI CMBICI TPOU3BOIHOM
43 [IpousBoHbIe 3JIeMEHTApHBIX (GYHKIUHA. DOpMyIbl HAXOXJACHHS IPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKITUMA
44 [IpuMeHeHre MPOM3BOIHON K HCCIACAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTH U
' sKcTpeMyMbl. HaxoxeHne HauOoJIbIero 1 HAMMEHBLIETO 3HaUeHUs (YHKLIMU Ha OTPE3Ke
45 IIpumeHeHre TPOU3BOJHON ANl HAXOKICHUS HAWIYYIIEro PEIICHUs B IPUKIIAJHBIX
' 3ajauax, AJs ONpelelIeHUs] CKOPOCTH IIpoliecca, 3aJaHHOTo (GopMyIoi UK rpadukom
4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
47 WuTterpan, ero reomerpuyeckuii U gusnueckuil cmpici. Beluncnenue nnTerpaia mno
' ¢dopmyne Hrrorona - JleitOnuna
5 Teopus BeposTHOCTEN U CTaTUCTUKA
UucnoBple XapaKTEPUCTHKU CIIy4alHBIX BEJIMYMH: MAaTEMaTUYECKOE O0XKHMJAHUE,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHeHue. llpumepsl NpUMEHEHHs MAaTeMaTH4EeCKOIro
51 O’KHJaHMs, B TOM YHCJIE B 3aJa4ax U3 MOBCEJHEBHOM XU3HU. MareMaTndeckoe 0)KMIaHue
' OvHapHON ciydailHOM BenMUYMHBL. MaTeMaTHuecKoe OXXKHUJaHWE CYMMBI CIy4alHbIX
BEIMYUH. MaremaTuyeckoe OXKMJaHHE M JUCIEPCHUsS T€OMETPHUUECKOro M OMHOMMAIBHOTO
pacrpeneneHun
50 3akoH OOJIBIIMX YHCET U €ro pojb B Hayke, MpHupoje U oOmectBe. BbriOopouHsbIit
' METO/1 UCCIIEJOBaHUN
53 IIpumepbl  HeNpepbIBHBIX — CilydalHBIX BenuuuH. lloHATHE O MIOTHOCTH

pacnpeaciiCHu. 32[,[[3‘{1/[, MNpUBOAAIIUC K HOPMAJIBHOMY pPACHIPCICICHULO. Ilonstue o
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HOPMaJIbHOM pacipeielieHuu

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrOIINe LWIMHIPUYECKON TMOBEPXHOCTH, OCh
LWIMHAPUYECKOW TMoBepxXHOCTU. LlwimHAap: ocHOBaHMs M OOKOBasi IMOBEPXHOCTb,
o0pasyromas 1 ock, IO s OOKOBOM ¥ MOJIHON MTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromne KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHU4YecKol moBepxHocTH. KoHyc: ocHOBaHUE M BepllinHa, 00pasyromas 1 och, IJIOMIA1b
OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliie U BbICOTa, OCHOBAHUS U
OOKOBasl MOBEPXHOCTh

6.3

Codepa u map: neHTp, paanyc, IuaMeTp, IUIOmaab HOBEpXHOCTH chepbl. B3anmuoe
pacnoJiokeHue cepbl U MI0CKOCTH, KacaTeabHas IIIOCKOCTh K cepe, mIomaas chepbl

6.4

N300paxkenue Ten BpaleHUs Ha MI0CKOCTU. Pa3BepTka nuinuHApa U KOHyca

6.5

KoMOuHnauu Tten BpamieHUsT ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIKCAaHHBIH
okoJo chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHHUS

6.6

[Tonsatue 06 oO6beme. OCHOBHBIE CBOlcTBa 00BeMOB Teil. Teopema 00 oObeme
MPSIMOYTOJIBHOTO TapaJlIeNIeTHITe Ia U CiIeAcTBHA u3 Hee. O0beM mmmHapa, Konyca. O0beM
mapa ¥ rmiomanb cdepol

6.7

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TIIOMIAIIMH TTIOBEPXHOCTEH,
o0BpeMaMu ITOJOOHBIX TENT

6.8

Ceuenust nmiIMHApa (MapajuieIbHO M MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs 11apa

6.9

Bextop Ha miockoctu u B mpocTpaHcTBe. CloXeHHEe W BbIYUTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha 4ucio. Pas3nokeHue BeKkTopa IO TpeM HEKOMILIaHApHBIM
Bektopam. [lIpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C MPUMEHEHHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMa KOOpAWHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTGﬁHIHG 3a/ladd B KOOpJAMWHATax. Yron MCKAY BCKTOpaAMHU. CKaJ'IprHOC IIPOU3BCACHUC
BCKTOPOB. Brruucnenue YIUIOB MCKAY MPSAMBIMU U TIJNIOCKOCTSAMU. KOOpI[I/IHaTHO 'BCKTOPHHﬁ
MCTOI ITPH PCIHICHHUU I'COMCTPUUCCKUX 3a/ a4
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2.1.5.2. NMposepsaemsbie Ha ED no matemaTuke TpeboBaHUsA K pe3ynbTaTaM OCBOEHMUA
OCHOBHOM 06pa3oBaTeNbHOM Nporpammel cpegHero obuiero obpaszosaHua 1 MNepeyeHb
9/1IEMEHTOB CoAepKaHunA, nposepaembiX Ha ElD no matemaTtuke

Jis 1poBeleHMs €QMHOIO TOCYJapCTBEHHOIO SK3aMeHa 1o MaremaTtuke (mainee - EI'D mo
MaTeMaTUKE) HCIIOJIB3YeTCsl MepedeHb (KOAU(HUKATOp) MPOBEPSIEMBIX TpPEOOBaHWA K pe3ylbTraTam
OCBOEHMSI OCHOBHOM 0Opa30BaTeJbHOM IPOTrpaMMBbl CPEAHEro oO0mero oOpa3oBaHUS M DIEMEHTOB
conepxkanus. [Ipu nmposenenun EI'D mo maremarnke 0a30BOro ypoBHSI M3 INepedHs (Koaudukaropa)
BBIOMPAIOTCS MO3UIMU, COOTBETCTBYIOIIHNE (hefepanbHOoi paboyuell mporpamme 1o MareMaTuke (0a30BbIi
YpOBEHB)

[TpoBepsiembie Ha EI'D mo maTtemarnke TpeGoBaHUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl
cpemHero oOmero oopasoBaHus

Kon [IpoBepsiemble TpeOOBaHUs K TPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOTrpaMMBbI CPETHETO 00IIEeT0 00pa30BaHMs
TpeOoBaHUsA
1 Bnagenue meronamu J0Ka3aTeNbCTB, alTOPUTMaMU PEIICHUS 3a7ad; YMEHHE

dbopMynupoBaTh MU ONEPUPOBATH TMOHATUSMU: OIpEIeNiEeHUEe, aKCHOMa, Teopema,
CIIEICTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTEJbCTBO, PAaBHOCUJIIbHBbIE (DOPMYIHUPOBKU;
NPUMEHSATh UX; YMeHue ¢GopMyaupoBatb O0OpaTHOE U MPOTUBOIOJIOKHOE
yTIBEpXACHUE, NPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, HCIOIb30BATh METO]
MaTeMaTU4eCKOW MHAYKIUU; IPOBOJIUTH JOKa3aTeNbHbIE PACCYXACHUS MPU PEIICHUN
3a/1a4, OI[CHUBATh JIOTUYECKYIO MPaBUJIBLHOCTh PACCYXkJACHUI; YMEHHE OIEpUPOBATH
MOHATHSAMH: MHOXECTBO, IOJIMHOKECTBO, OINEpallid HaJ MHOKECTBAMHU; YMEHHE
WCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil OMNHMCAaHUSA PEealbHBIX
MPOLIECCOB U SIBJICHUW U TPU pPEHICHUH 3a7ady, B TOM YHUCIE U3 JIPYTHX Y4eOHBIX
MpeIMETOB; YMEHHE ONEPUPOBATH MOHATHAMH: Tpad, CBI3HBIA rpad, AepeBO, UK,
rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATh rpadbl pa3TUYHBIMU CIIOCO0aMU;
WCIO0JIb30BaTh Ipadbl MPU pEHICHUH 3a/1a4

2 YMeHue omnepupoBaTh MOHATUSAMH: HATypajlbHOE€ 4YHCJO, LEJIoe 4YHCIIO,
CTENIEHb C LEJbIM IOKa3aTeleM, KOpEHb HaTypaJbHOM CTENeHu, CTENeHb C
panMoHaIbHBIM MOKa3aTeJeM, CTENeHb C JEHCTBUTENbHBIM IOKa3aTeleM, Jorapudm
4HCJla, CHHYC, KOCHHYC M TaHTE€HC IPOM3BOJIBHOTO 4YHCJA, OCTaTOK IO MOJYJIO,
palMOHAIbHOE YHCIIO, MPPALMOHAIBHOE YHUCIIO, MHOJKECTBA HATYpaJbHBIX, LEJNBIX,
palMOHANbHBIX, JEWCTBUTENbHBIX YMCEN, YMEHHE MCIOJIb30BaTh MPU3HAKU
JETUMOCTH, HauMEHbIIMA OoOmMiA JenuTedb M HauMeHbllee oOllee KpaTHoe,
anroput™ EBKIHMIA pU peleHny 3aj1ay; 3HaAKOMCTBO C Pa3IMYHBIMH MO3UITUOHHBIMU
CUCTEMAMM  CUMCIICHHS; YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAUEHUH U
npeoOpa3oBaHUs BBIPAKEHUH €O CTENEHsSMH M Jorapupmamu, npeoOpa3oBaHUSL
IpOOHO-pallMOHANIBHBIX ~ BBIPAXEHUWH;  yMEHHE  ONEpUpOBaTh  MOHATHAMMU:
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MOCIIEIOBATEIbHOCTD, apu(METHUECKasi MPOrPEccHs, Te€OMETPHUECKasl MPOrPeccHs,
OCCKOHEYHO yOBIBaromasi TEOMETpHUYECKass NPOTrPeccusi; yMEHHE 3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBI0 PEKYPPEHTHBIX (hopMyl; ymMeHHe
OTIEPUPOBATH TOHATHAMHU: KOMIUIEKCHOE YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJdb W apryMEHT KOMIUIEKCHOTO dYHWcia, (opMa 3almuch KOMIUICKCHBIX YHUCEI
(reomeTpuyeckasi, TPUTOHOMETpPUUYECKAass U anredpanyeckas); yMETb INPOU3BOAUTH
apu(pMeTHUECKHe JECWCTBUS C KOMIUICKCHBIMH YHCIAMH;, MPUBOJUTH IPHUMEPHI
WCTIOJIb30BAHUS KOMIUIEKCHBIX YHCEIl; OTIEPUPOBATh MOHATUSAME: MaTpuna 2 X 2 u 3 X
3, ompenenuTeNb MaTPHIIbl, FTEOMETPHIECKUI CMBICIT ONIPEICTUTENS

YMeHHne onepupoBaTh MOHATHAMU: palUOHAIbHBIC, HPpPALUOHAIBHBIE,
MOKa3aTeabHble, CTETIEHHBIE, JorapupMuyecKkue, TPUrOHOMETPUUECKHE YPAaBHEHUS U
HEpPAaBEHCTBA, WX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHUAMM: TOXKAECTBO,
TOKJIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpPaBHEHHUH U
HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE DPEIIATh
YPAaBHEHUs, HEPABEHCTBA M CUCTEMBbI C IOMOUIBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA W CHCTEMbl C IIapaMEeTpPOM; IPHUMEHSTh YpPaBHEHWS,
HEpPAaBEHCTBA, MX CHCTEMbl JUIS PEIICHHs MaTeMaTH4YeCKUX 3a7ad M 3aJad U3
Pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HU

YMeHue omnepupoBaTth MOHATHUSAMHU:  (YHKIUS, YETHOCTh  (DYHKIIHH,
MEPUONIHOCTh (PYHKIMH, OTPAHHYECHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
KCTpeMyM (YHKIIMH, HaAWOOJbIIee ¢ HaUMEHbIIee 3HaueHUs (QYyHKIUA Ha
MPOMEXYTKE, HENpepbiBHAas (YHKIUSA, aCUMITOTHI rpaduka (QyHKIMH, TIepBas H
BTOpasi MpOW3BOAHAS  (YHKIUH, TEOMETPHUCCKHA ¥  (U3UYECKUH  CMBICIH
MPOU3BOJIHOM, TMEpBOOOpa3Hasi, OINpEIeIICHHBI WHTETpajl, YMEHHE HaXOJUTh
aCUMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCIATH IPOHM3BOJHBIE CYMMBI,
MPOU3BEJICHUS, YAaCTHOTO W KOMIIO3UIMH (YHKIUH, HAXOJUTh YpaBHEHHE
KacaTelIbHOW K TpaduKy (YHKIMHU; YMEHUE HAXOJIUTh MPOU3BOTHBIC AIIEMEHTAPHBIX
GyHKIMH; yMEHHE WCIOJIb30BaTh IPOU3BOAHYIO Ui WCCIeNOBaHMs (HYHKIUH,
HAXOJUTh HaWOOJIBIIKE W HAaWMCHBIIME 3Ha4YeHUS (YHKIMW; CTPOUTH Trpaduku
MHOTOYICHOB C HCIOJIb30BAaHHEM arliapara MaTeMaTHYeCKOTO aHaInu3a; MPUMEHSThH
MIPOU3BOJIHYIO JUISl HAXOXKACHUS HAMJIYYIIETO PEIICHHs B IPUKIIAJHBIX, B TOM YHCIIC
COLMAIBHO-PKOHOMHUYECKUX M (PU3MUCCKUX 3a/1a4ax; HAXOJUTh IUIOMAJAA H OObEMBI
buryp ¢ TOMOIIbIO HWHTErpaia; MPUBOJUTH IMPUMEPHl  MaTEMATUYCCKOTO
MOJICIIMPOBAHUS C IOMOIIBIO AU epeHIInaIbHBIX YpaBHEHUI

YMmenue omnepupoBath MOHATHAMH: Tpabuk (QyHKUMU, oOpaTHas (GyHKIHS,
KOMITO3UIMS (PYHKUUH, InHelHas QYHKIMSA, KBapaTHUHas (YHKINS, palliOHaIbHAs
¢byHKLuMs, cTeneHHas (QYHKIUS, TpPUTOHOMETpUYecKue (GYHKUUH, OOpaTHbIE
TPUTOHOMETpUUYECKHe (YHKIMHU, TOKa3aTelabHas W Jorapudmuyeckas (yHKLIUU;
YMEHHUE CTPOUTh TpapUKH H3YYCHHBIX (YHKUHUH, BBIMOJHATH MpeoOpa3oBaHUs
rpa¢pukoB (GYHKUMH, HCIONB30BaTh TpaduKU Ui H3YY4EHHUs TPOLECCOB MU
3aBHCHUMOCTEH, MpU peIHIeHUH 3aJad M3 JPYrux ydeOHBIX NMpEeAMETOB M 3ajJad M3
peanbHOW JKM3HHU; BbIpaXaTh (opMyTaMH 3aBUCUMOCTH MEXIY BEIMYHMHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku GyHKUUH JUIs pelieHus] ypaBHEeHUH, HEPaBEHCTB
U 3aJad C MapaMmeTpaMiu; H300pakaTb Ha KOOPAMHATHOHM IUIOCKOCTH MHOXECTBa
peleHni ypaBHEeHUI, HEPABEHCTB U UX CUCTEM
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YMeHue pemarb TEKCTOBBIE 3a/Jadd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJU M YacTH, Ha JBWKEHHUE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a/aud W3 OOJIACTH YIpPaBICHHS JIUYHBIMH U CEMEHHBIMH (UHAHCAMU);
COCTaBJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABCHCTBA U MX CHCTEMBI II0 YCJIOBUIO
3a/lauM, MHCCJIENOBaTh IIOJyYEHHOE pElIeHHEe U OLICHUBAaTh IIPaBJIONOJO00HOCTh
pe3ylbTaTOB; YMEHHE MOJEIMPOBATH PEAIbHBbIE CUTYAallMM Ha SA3bIKE MAaTEMaTUKH;
COCTaBJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO
3a/lauM, UCCIEA0BaTh MOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAHMEM arrapaTa anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh TMOHATUSMHU: cpeAHee apu(pMeTHUYecKoe, MeauaHa,
HauOoJblllee M HAaUMEHbLIEe 3HAYEHUs, pa3sMax, JUCHEepCHs, CTaHIapTHOE
OTKJIOHEHHE  4YHUCIOBOro  HaOopa; yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATH
nHpOpMaIIMIO, TIPEACTABICHHYI0O B TalOiuIax, Ha JauarpaMmmax, rpadukax,
OTpaXKarollyl0 CBOWCTBAa pealbHBIX IPOLECCOB U  SBIECHUN; MPEACTaBIATh
nH(pOpMalMI0O C TIOMOINBIO TaONWIl M JUarpamMm; HCCIENIOBaTh CTATUCTHYECKHE
JaHHbIE, B TOM 4HCJE C NPUMEHEHUEM TIpapHUuecKuX METOJOB U AJIEKTPOHHBIX
CPEeNCTB; rpadUyecKu UCCIeI0BaTh COBMECTHBIE HAOMIOAEHHS € MOMOIIBIO TUarpaMm
paccenBaHMs U JINHEWHON perpeccun

YMeHue onepupoBaTh NOHITHSIMU: CIy4ailHBIA ONBIT U CIy4ailHOE COObITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHSA; yMEHHE BBIYHMCIATH  BEPOSITHOCTH  C
WCIOJIb30BaHUEM TpaUUYecKUX METOJOB; MPHUMEHITh (DOPMYNIBI CIOXKEHUS WU
YMHOXXCHHUSI BEPOSITHOCTEH, (OpMylly IMOJHON BeposTHOCTH, Gopmyny beprymmu,
KOMOMHATOpHBIE (DAKTBI U (POPMYIIBI; OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA,
YMEHHE OINEepUpOBaTh MOHATHSMM: CiIydalilHas  BeJIMYMHA, pacIlpeieeHue
BEPOSITHOCTEH, MaTeMaTHYecKoe OXKUAaHWe, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHUE
CllydailHOM BEJTMYMHBI, (YHKUHUU pacHpelesieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOI0 U HOPMAJIbHOTO paclpeiesieHuil; yMEeHUEe HCII0Jb30BaTh CBOWMCTBA
W3YYECHHBIX paclpeieNeHuil JUIsl pelleHus 3aJla4; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH
OOJIBIINX YHCET, METO/Ibl BBIOOPOYHBIX UCCIIEI0OBAHUI; YMEHUE PUBOAUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIUX YHUCEN B IPHUPOJIHBIX U OOLIECCTBEHHBIX SBICHUSIX;
YMEHHE ONEpHUpPOBaTh MOHATHSIMHU: COYETaHHE, MEePEeCcTaHOBKA, YHCIO COYETaHUH,
YHCIIO MEePECTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKTHI
U pacCyKICHHsI ISl PEIIeHUs 3a/ay; OLEHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH;
COCTaBIISATh BEPOATHOCTHYIO MOJIEb U UHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTar

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IPsIMast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA yIJIa, IUIOCKUN yroJj, ABYTPaHHbII Yo, TpeXrpaHHbIi yro,
CKpPELIMBAIOIIUECS TpPsMbIE, MapauIeIbHOCTh U MEPNEeHAMKYISIPHOCTh MPSAMBIX MU
IUIOCKOCTEN, Yrojl MEXAY NPSIMBIMH, YroJl MEXKAY HPSIMOM M IJIOCKOCTBIO, YroOJl
MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH [JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHUE MCIIOJIb30BaTh IPU PELICHUU
3aa4 M3y4yeHHble (AKThl U TEOpeMbl MJIAHUMETPUHU; YMEHHE OLICHHWBATh pa3Mephl
O00BEKTOB OKpYKAIOIIEr0 MHpPa; CTPOUTh MaTeMaTHYeCKHe MOJEIM C IMOMOIIBIO
F€OMETPUYECKUX TOHATUN WU BEJIMYMH, PEIIATh CBS3aHHBIE C HUMM IPAKTHYECKHE
3aauu

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOLIAAb (QUIYpBl, 00BEM (UIYpHI,
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MHOTOTPAaHHUK, IPaBWIbHBII MHOTOTpaHHHMK, CEUYEHHWE MHOIOTPaHHMKA, KyO,
napaiesienunel, Ipu3Ma, nupamuaa, GUrypa u MmoBEPXHOCTh BPAIICHUS, [UIHHID,
KOHYC, Iap, cdepa, miomans chepbl, IIOMaab MOBEPXHOCTH MUPAMUIBI, TPU3MBL,
KOHYCa, LWIMHJApA, 00beM Ky0a, IpsSMOYrOJIbHOTO MapajulelelNuIena, MUpaMHUIbL,
MpPU3MBl, LWIMHJpPA, KOHYyca, IIapa, pa3BepTKa IOBEPXHOCTH, CEUYEHUsS KOHYyca U
LWIMHApA, [apajjielbHble OCH WJIM OCHOBAHUIO, CEYEHUE 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, HWIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPBI M IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM
Yylyclie C TIOMOINbIO AJIEKTPOHHBIX CPEIACTB; YMEHHE IPUMEHSTHh CBOWMCTBa
reOMETPUUECKUX (PUTYp, CaMOCTOATEIBHO (GOPMYIUPOBATH OINPENEICHUS N3Y4aeMbIX
¢uryp, BBIABUTaTh TUIIOTE3bl O CBOMCTBAX M INpPHU3HAKAX TreoMeTpuyecKux Guryp,
000CHOBBIBATh WJIM ONPOBEPraTh UX; YMEHHE MPOBOJAUTH KiaccU(UKaLUIO GUryp 1o
Pa3IMYHbIM MPU3HAKAM, BBITIOJHATH HEOOXOAUMBIE TOTIOJHUTENbHBIE TOCTPOCHUS

11 YMeHne  onepupoBaTh ~ NOHATUSIMH:  JBIDKEHHE B INPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETpPHUsl Ha IJIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOJ00MS, MONOOHBIE (UTYPBI; YMEHUE pacro3HaBaTh paBHbIE U
nmoio0HBIe (GUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; UCIOIH30BaTh
T€OMETPUYECKHUE OTHOIIEHWS] TPU pPENICHWH 3aJad; HaXOIWTh T'e€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YToJl, IJIOLadb, 00bEM) IPU PEIIeHUH 3a7a4d U3 IpYTuX yueOHBIX
MPEIMETOB M U3 pEaTbHON JKU3HU; YMEHHE BBIUYMCIATH T€OMETPUUYECCKHE BEIMIHHEI
(muHa, yroJ, IJIomanas, 00beM, IJIONIA[h IMOBEPXHOCTH), HCIOJB3YS H3y4EeHHBIE
(GbopMylibl 1 METOJBI, B TOM YHCJE: IJIOUIaJb MOBEPXHOCTU MUPAMUJIBI, MPU3MBI,
KOHyCca, UWIWHApa, Iuomanas  chepel; 00beM  Kyba,  MPSAMOYTrOJIBHOTO
napajuiesienuneaa, MupamMuabl, PU3MbI, IWIKHAPA, KOHYCA, [Iapa; yMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX (PHUTYp

12 YMeHue omnepupoBaTh MOHATUSIMU: TPSMOYTOJbHAs CHCTEMa KOOpPJMHAT,
BEKTOP, KOOPJIMHATHI TOUKHU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha 4YHCIIO, PA3oKEHHE BEKTOpa Mo 0a3ucy, CKalIsipHOE IMPOU3BEACHUE,
BEKTOPHOE TMPOU3BEACHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHE HCII0JIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIA METOJ JIs PEUICHUs FeOMETPUUYECKUX 3ajad U 3ajad
JIPYrux y4eOHbIX IPEeIMETOB

13 YMenue BBIOMpPATh MOIXOISIIUNA METOJ Uil PELICHUs 3aJayd; MOHUMaHUE
3HAYUMOCTH MAaTE€MaTUKUA B M3YyYCHHH MPUPOJHBIX M OOLIECTBEHHBIX MPOIIECCOB U
SIBJICHUW; YMEHHE pAacllO3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHE MPHUBOJAUTH MPUMEPhl MAaTEMATHUYECKUX OTKPBITUNA POCCUHCKONW M MHPOBOM
MaTeMaTH4eCKON HayKu

[MepeyeHb aneMeHTOB coLepiKaHuA, NnposepsaembiX Ha EM

NnoO MmaTemMaTuke
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Kon

[IpoBepsieMblii 37EMEHT COEPKAHUS

1 Yucna v BIYMCICHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 Paumonaneupie uyuciaa. OOBIKHOBEHHBIE M JACCSATHYHBIC JApPOOU, TPOLEHTHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
1.3 ApupmeTruecKnii KOpeHb HATYpaIbHOU cTeneHu. J{eHcTBHs ¢ apuMeTHIECKUMHU
KOPHSIMH HATYPAITbHOU CTETICHH
1.4 Crenenp ¢ 1enbiM TokazareneM. CTeneHb € palMOHAIBHBIM TOKa3aTeJeM.
CBoiicTBa cTeneHn
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(OMBI
1.7 JleiictButenpHble yucna. ApudmMerndyeckue oOnepauud ¢ JAeHCTBUTEIbHBIMU
gucnaMu. [IpuOnmKkeHHbIe BBIYUCIICHUS, TPABUIA OKPYIJICHUS, NMPUKHIKA W OICHKA
pe3yabTaTa BEIYUCIECHUM
1.8 [IpeobOpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEHHs 1 HEpaBCHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKu
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3.1

Oynkius, crnocoosl 3ananus Gynkuuu. I'paduk pynkumuu. Bzaumuo oOpartHbie
¢ynkuuu. YetHole u HeueTHble GyHkuuu. [leproanueckue GyHKIun

3.2 OO6nacte ompeneneHuss U MHOXeCTBO 3HadeHuidl ¢(yHkumu. Hynmu ¢yHKumu.
[IpomexxyTkH 3HAKOTIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH. MaKCHUMyMBI
u MHUHUMYMBl (yHKmun. HaumOonbpimee u HauMeHblee 3HauYeHHWE (YHKOIMKA Ha
IIPOMEXKYTKE
3.3 CrenenHas (QyHKIMS C HATypaJbHBIM M IENBIM IOKazareneM. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
3.6 Touku paspbiBa. Acumnrorsl TpadukoB ¢yHkiuil. CpoiicTBa (QyHKIUH,
HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u TreoMmeTrpuueckas mnporpeccuu. @Dopmyna  CIOKHBIX
MIPOLIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
4.2 [IpuMeHeHre TPOW3BOMHON K HCCICIOBAaHWIO (DYHKIIMI HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxaeHue HamOONbIIEro M HAaUMEHBIIETO0 3HA4YeHUS (QYHKUIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammsl Ditsiepa - Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IIPOCTPAHCTBE
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7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaLICHUS

7.5 Koopaunats! 1 BEKTOpEI

YYEBEHO-METOMNYECKOE OBECMNEYEHUE OBPA3OBATE/IBHOIO MPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA

1) MaremaTtuka. AnreOpa u Hadaia MaTeMatudeckoro ananusa, 10 kimacc/ Mepsmsik A.T'.,
Homuposckuii [I.A., TTononckuii B.b., SAxup M.C.; non penakuueit [Togonsckoro B.E.,
OO6111ecTBO C OTpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuii neHTp « BEHTAHA -
['PA®y»; AkimonepHoe obmiectBo «M3marenscTBo «lIpocBemneHue»

2) Marematuka. AnreOpa v Hadajla MaTeMaTHYECKOro aHajau3a, 11 kmace/ Mep3msak AT,
Homuposckuii [.A., Ilononckuii B.b., SAxup M.C.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTpaHUYEHHON OTBETCTBEHHOCThIO M3maTennsckuii nientp « BEHTAHA -

['PA®y»; AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
1) Marematuka. BepositHocTh 1 cratuctuka. 10 kimacc. ba3oBblil u yriryO€HHBIN yPOBHH.
YuebGHoe mocobue

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1) https://resh.edu.ru - F'ocynapcTBeHHast oOpa3zoBaTenbHas iarGopma

«Poccuiickas 3eKTpOHHAs MIKOJIA;
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2) www.school-collection.edu.ru — kosutekius 06pa3oBaTeIbHBIX PECYPCOB;
3) https://www.yaklass.ru — nudpoBoii 00pazoBaTeIbHBIN peCypc IS KO,

4) https://7.math.ru/ - udpoBoi aganTUBHBIN y4eOHHK 110 MAaTEMaTHKE.
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