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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yyeOHOro Kypca «BeposSTHOCTh M CTaTUCTHKa» 0a30BOT0O YPOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paboTaHa Ha ocHOBe DeaepalibHOIO TOCYJApPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CpEeIHEro oOmero oOpa3oBaHHs, € YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MNPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TpPaauLUN
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCreunMBaeT OBJIAJCHUE KITIOUEBBIMU
KOMIIETEHIIUSIMH, COCTaBJISIOUIMMH OCHOBY Uil CAaMOPa3BUTHUS U HEMPEPBHIBHOIO 00pa30BaHMs,
[EJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PA3BUTUSA JIUYHOCTH
oOyJaronuxcs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYueOHblit Kypc «BeposTHOCTh U CTaTUCTHKA» 0A30BOTO YPOBHS SIBISIETCS MPOJODKEHUEM
U Ppa3BUTUEM OJHOMMEHHOro y4yeOHOro Kypca 0a30BOro ypoBHsS OCHOBHOM Iukousbl. Kypc
npelHa3HayeH g GOpMUPOBAHUSA Y OOYHAIOIKUXCS CTATUCTUUYECKON KyJIbTYpbl U OHUMaHUS
pOJIM TEOPUHM BEPOATHOCTEM KaK MaTeMaTUYECKOTO MHCTPYMEHTA JUIsl M3Y4YEHHS CIlydalHBIX
cOOBITHH, BeMWMYMH W TpomeccoB. llpm wu3ydeHMHm Kypca 00O0TamiaroTCs MPEICTABICHHS
ydalmxcs 0 METOJax MCCIENOBAHNS U3MEHYMBOIO MUPA, Pa3BUBAETCS IOHUMAaHUE 3HAYMMOCTU
U OOLTHOCTH MAaTEMaTHYECKUX METOAOB IO3HAHHS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HallpaBICHO Ha 3aKpEIUIEHUE 3HAHWM, MOJTYYEHHBIX NPU HU3YyYCHHUH
Kypca OCHOBHOM IIKOJBl M Ha pa3BUTUE INPEACTABICHUN O CIy4allHbBIX BEJIWYMHAX U
B3aUMOCBA35X MEXJY HHMMHM Ha BAXKHBIX IIPUMEPAX, CIOKETHl KOTOPBIX ITOYEPIIHYTHI H3
OKpPYXKaroIlero Mupa.

B cooTrBercTBUU C yKa3aHHBIMM LIEISIMU B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» CpeIHEH IIKoJbl Ha 0a30BOM YpPOBHE BBIJEIEHBI CIEIYIOIUE OCHOBHbBIE
conepxkarenbHble TUHUN: «CiydaiiHble COOBITHS M BEPOSTHOCTH», «Ciy4aifHble BETHMYMHBI U
3aKOH OOJIBIIMX YHCEI».

Baxnyto dyacTp Kypca 3aHUMaeT M3y4yeHHE TE€OMETPUYECKOr0 U OWHOMHAIBHOTO
pacupeneleHuid W 3HAaKOMCTBO C HMX HENPEPBIBHBIMU AHAJIOrAMM — II0OKA3aTElIbHBIM U
HOPMAJIBHBIM PAaCIpEICICHUSMH.

Conepxanne nuHuM «CiydaiiHble COOBITHS U BEPOSTHOCTH» CIY>)KUT OCHOBOW IS
dbopMUpOBaHUS TPEACTABICHUI O pacCHpeleIeHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMU
CJlydaliHBIX BEJIMYMH, a TAK)Ke 3Ta JIMHUSA HeoO0XouMa Kak 0a3a i H3y4eHUs 3aKoHa OOJIBIINX
yrceal — (PyHIaMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO B IPUPOAE U OOLIECTBE M HMMEIOIIErO
MareMaTHueckyro  (opmanmuzanmioo. CaM  3akoH  OOJbIIMX  YHMCed  IpeJlaraercs B
03HAKOMUTENILHOM (popMe ¢ MUHUMAJIbHBIM UCIOJIb30BAaHUEM MaTeMaTHYeCKOro (popmanusma.

TeMbl, CBS3aHHBIE C HENPEPBIBHBIMY CIy4YalHBIMU BEIUYMHAMU, AKLIEHTUPYIOT BHUMaHUE
LIKOJIbHUKOB HAa ONHMCAHWM M W3Y4YEHUHM CIy4YalHBIX SBJICHUN C IOMOIIBIO HENPEPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMAaHUE Y/EISETCs M0KA3aTeIbHOMY U HOPMAJIbHOMY PacHpeeeHUsIM,
OpY O3TOM MpEAIojaraeTcs O3HAKOMMUTEIBHOE M3y4eHHE MaTepuana O0e3 J10Ka3aTesIbCTB
IpUMEHSeMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOJIUTCS | 4ac B
HEJIeI0 B TEYCHHE KaXKI0ro roja o0y4deHus, Bcero 68 yueOHbIX 4acoB.
COIEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC



[IpencraBieHne NaHHBIX C MOMOINBIO Tabmui U auarpamm. CpenHee apudMeTHYECKOe,
MeAraHa, HauOoJsiblllee W HaWMEHbIIee 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U ClydallHble COOBITHS. DJIE€MEHTapHbIE COOBITUS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHHA.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OTBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepauuu Haja COOBITUSIMU: IepeceueHue, OO0bEAUHEHHE, MPOTHBOIOJIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl10KEeHUs BEPOATHOCTEMN.

VYcnoBHas BEpOATHOCTb. Y MHOXKEHHE BEpPOSITHOCTEH. JlepeBo CiiydyallHOro SKCIEpUMEHTA.
®dopmyna MOJTHON BepOATHOCTH. He3aBucHMBIE COOBITHS.

Komb6unaropaoe npaBuino ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucio coueraHuil.
Tpeyronsauk ITackans. @opmyna 6unoma HeroToHa.

bunapHBI{ cy4daliHBIN ONMBIT (MCIBITAHKE), YCIIEX M Heyaavya. HezaBUCHMBbIE UCTIBITAHUSA.
Cepust HE3aBHCHMBIX HCIBITAaHUM 10 miepBoro ycnexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnyinu.

Cnyuaitnass BenuuuHa. Pacripenenenune BeposiTHOcTeil. [luarpamma pacmpeneneHus.
[Tpumepsl pacnpeeneHuii, B TOM 4UcCie, FTEOMETPHUECKOE i OMHOMHAIILHOE.

11 KJIACC

YuciioBble XapaKTEPUCTUKHU CIyYalHbIX BEJIMUMH: MATEMAaTHYECKOE OKUJAHUE, TUCTIEPCUS
nu CTaHI[apTHOG OTKJIOHCHHUC. HpI/IMepI)I HpI/IMeHeHI/Iﬂ MATEMATHYCCKOI'O OXUJaHUuA, B TOM 4YUCIIC
B 3aJayax M3 IIOBCEIHEBHOHN >XKM3HM. Maremartuuyeckoe OXuJIaHue OWHApHOW Ciy4aiHOMN
BCJIIMYHUHEIL. MaTeMaTquCKOG OXKNIaHUC CYMMI)I CJIy‘Iaf/'IHI)IX BCJIIMYHH. MaTeMaanecxoe
O’KHMJIAaHHE U TUCIIEPCHUS TEOMETPUICCKOTO U OMHOMHAIIBHOTO PacIpeIeICHUM.

3akoH OONBIIMX YKCEN M €ro pojb B HayKe, MpHUpojae U obiiecTBe. BoiOOpouHBbIil MeTOx
HCCIICIOBAHUMH.

IIprMepsl HENMPEPBIBHBIX CIY4YaHBIX BEJIWYMH. [IOHATHE O IUIOTHOCTH pacupeAciCHUs.
3amaud, MOpUBOAAIIME K HOpMalbHOMY pacnpeneneHuto. [loHsiTHe o0 HOpManbHOM
pacrpeIeneHuH.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pEe3yNbTaThl OCBOCHHUS NIpPOTrpaMMbl ydeOHOro mnpeamera «MaTeMaTHKa»
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnmuTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKIAAHCKOH TO3UIMK OOydYaroIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MAaTEMaTHYSCKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKTAHCKONW HMIECHTUYHOCTH, YBAKEHHUS K IMPOILIOMY
H HaCTOoALICMY pOCCHﬁCKOﬁ MaTE€MaTUuKU, ICHHOCTHBIM OTHOIICHUEM K JOCTHIXXCHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHUYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTYIKEHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHWEM JIYXOBHBIX IIGHHOCTEH POCCHMHCKOro Hapoaa; Cc(GpopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUI HAYKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OYyYIIETO.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOIIEHMEM K  MHpPY, BKJIIOYas JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3InvyHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTHUYeCKHEe 3HaHWUsA B HHTEpecax
37I0pOBOT0 U 0€30macHOro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mMUTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXa, PEryyisspHas (puznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIeSITeIbHOCTBIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHMEM IIEHHOCTH TPYAOTIOOHUS; WHTEPECOM K Pa3IuYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEPIIATh OCO3HAHHBIM BBIOOp Oymymiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBHIO K MaTEeMaTHYECKOMY OOpa3OBaHHIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peﬂleHI/II/I HpaKTI/ILIeCKI/IX 3aga4y MaTeMaTI/ILIGCKOI\/’I HaHpaBﬂeHHOCTI/I.

IK0JI0THYeCKOe BOCIUTAHUE:

Cq)OpMHpOBaHHOCTBIO 3KOJ'IOFI/I‘~IGCKOI\/'I Ky.]'IBTypBI, IIOHNUMAHHUECM BJIIUSAHUA COIIHUAJIBHO-
SKOHOMHMYECKHMX TMPOIIECCOB HA COCTOSHUE NPHUPOTHON M COLMAIBHOM Cpebl, OCO3HaAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAalMedl Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU JIJIS PeIllleHus 3a/1ad B 00JIACTH OKPYKAIOMICH Cpeibl, MIaHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

IleHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIICCTBEHHOHN MPAKTHUKH, TOHUMaHUEM MaTEMaTHYECKOW HAyKH KakK cqepbl
'-IeJ'IOBe‘IeCKOI\/’I JCATCIIbHOCTH, OTAIIOB eé paSBI/ITI/IH 1 3HAYUMOCTHU I pa3BI/ITI/I$I OWBUIIHU3AIINH,
OBJIQJICHUEM S3BIKOM MAaT€MaTHKH U MaTEeMaTHUYEeCKOM KYyJbTYpOW KakK CpEeJICTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISATH TIPOSKTHYIO U HCCJIEIOBATEIbCKYIO JIEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHUSI POTrpaMMbl yueOHOro npeamera «MareMaTHuka»
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ESIbHBIMU OeliCNEUsIMLU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
oelcmeusmu.

1) YVuueepcanvuvie no3naBaTebHbIe Oelicmeus, obecneyusaiom Gopmuposarue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd;
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue aAecTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUN MEXJIy TWOHATUSIMH, (OPMYIUPOBATH OINPEACICHUS MOHATHH;, YCTaHABIUBATh
CYILIECTBEHHBIA MPU3HAK KiIaccU(PHUKAIIMN, OCHOBAHUS Ui 0000IIEHUsI U CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPMHUMATDb, (I)OpMy.]'II/IPOBaTL u Hp606paBOBLIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTPHULATCIIBHBIC, CAMHUYHBIC, YaCTHBLIC U O6H_II/Ie; YCJIOBHBIC;

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TIPOTHBOPEYHS B (haKTaX, TaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSX; MpeuiaraTb KPUTEPUU AJSl BBIABICHUS 3aKOHOMEPHOCTEH W
MNPOTHUBOPEUHNL;

JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOIMTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTHYECKHX YTBEPKICHHUH (MpsAMbIE M OT
MPOTUBHOTO), BBICTpPAWBaTh AapPryMEHTAIMIO, TIPUBOAWTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BEIOMpaTh CIOCO0 pelIeHuss yu4eOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCkue AeHcTBUSA:
WCIIOJIH30BaTh BOIMPOCHI KaK HMCCIEIOBATEILCKUM HHCTPYMEHT TMO3HAHHS; (HOPMYyIUpOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYre, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MMPOBOAUTE CaMOCTOATCIIBHO CHJ'IaHI/II)OBaHHBII\/JI OKCIICPUMCHT, UCCIICJOBAHUC 10 YCTAHOBJICHUTIO
0COOCHHOCTEH MaTEeMaTHYCCKOTO O6’beKTa, SABJICHUS, IIPOLECCA, BbIABICHUIO 3aBHCUMOCTEM
MCKIAY O6’LCKTaMI/I, SABJICHUAMMH, ITPOLCCCAMU;

CaMOCTOATENILHO (OPMYJTUPOBaTh OOOOIINEHHS M BBIBOJBI IO pe3yJabTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OIEHUBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

IMPOTrHO3UPOBATH BO3MOXKXHOC PAa3BUTUC MPOLCCCa, a TAKIKC BBIABUI'AaTb MNPCAINIOIOKCHUA O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undgopmaumeii:
BBISBJISITh ACPUIUTH MH(DOpPMALUU, JAHHBIX, HEOOXOAMMBIX MJii OTBETAa HA BOMPOC W IS
pELIeHUs 3a1a4H;

BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATh,
CHUCTEMaTH3MpOBaThb M HHTEPIPETUPOBaTh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HH(POPMAINIO, MPEJICTaBISATh €€ B pa3IMuHbIX (Qopmax, HIUIIOCTPHUPOBATH
rpaduyecku;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.



2) Vnusepcanbnbie KOMMYHUKATHBHBIE OeliCmeus, 00ecneuusam c@opmuposanHocns
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.

Oo0menne:
BOCIIPUHUMATH ¥ (POPMYITHPOBATH CYXICHHS B COOTBETCTBHHU C YCIOBHSIMH U IETSIMUA OOIICHHUS;
SICHO, TOYHO, I'PAMOTHO BBIP@XaTh CBOI TOYKY 3PCHHS B YCTHBIX M IMHUCHbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 110 XO/1y PELICHHUS 33]]aui, KOMMEHTUPOBATh MOJYUYCHHBIN pPE3yJIbTarT;

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOJIEMBI,
pemaeMoi 3aJaud, BBICKA3bIBaTh UJECH, HALICJICHHBIC HA MOMCK PELICHHUS; CONOCTABIATH CBOU
CYXJIEHUS C CYXXACHUSMHU JPYrUX YYaCTHHKOB JUANOra, 0OHApY)XKUBATh pa3jiMyhe M CXOJCTBO
NO3HILIMI; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

NpPEACTaBIATh PE3yJAbTAaThl PEHICHHUs 3aJadyd, OKCIIEPUMEHTAa, WCCIEIOBAaHMSA, IIPOCKTa;
CaMOCTOATCIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 IMpe3CHTauuu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHH4YeCTBO:
MOHUMATh W HCIIOJIB30BaTh IPEUMYINECTBA KOMAHIHOM M HMHAMBUAYAJIbHON paldOThl MNpuU
pelieHny y4eOHBIX 3a/ay; MPUHUMATH IIelIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpPTaHM3AINI0 COBMECTHOW pabOThI, paclpenesisTh BUABI PabOT, JOrOBapUBaThLCS, 00CYXKIATh
MPOILIECC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (0OCYXKIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» W WHBIC); BBIMIOJIHATH CBOI YacTh PabOTBI M KOOPJIUHUPOBATH CBOM JICHCTBUS C
JNPYTUMH 4ICHAMH KOMAaHJbl, OIICHMBAaTh KayeCTBO CBOCTO BKJIaJa B OOIIMH TPOIYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Yuueepcanvnvie peryasiTaBHbIE Oeticmeaus, 0becneuusaom ¢opmuposarue
CMBICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JTUYHOCTU.

Camoopranuszamus:

COCTaBJISITh IUJIAH, AJITOPUTM PEIICHHS 3a/layd, BBHIOMPATh CHOCOO pPEIICHHS C Y4ETOM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHPOBATH
BapHAaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU TO3HABATENBHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUHA U
MBICJIUTENIBHBIX ~ TIPOILIECCOB, WX  pEe3yJbTaTOB; BJAJNETh CIOCOOAMHU  CaMOIIPOBEPKH,
CaMOKOHTPOJISI TIpoIlecca U pe3yibTaTa pelieHrs MaTeMaTUIeCKOM 3a1a4u;

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIPH PEIICHWM 33aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HA/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIN U YCIOBUIM, OOBACHATh MPUUYUHBI TOCTUKEHUS WU
HEIOCTHXKEHUS  PE3YyNbTAaTOB  JEATEIbHOCTH, HAXOAUTh  OIIMOKY, JaBaThb  OLIGHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaThb NOHATHUAMHU: cpeAHee apudmMeTrnyeckoe, MeauaHa, HauOoIbllee,
HauMEHbIIIEe 3HAUEHHUE, pa3MaxX MacCUBa YUCIIOBBIX IaHHBIX.

OnepupoBaTh NOHATHUAMHU: CIy4yalHBIA SKCHEpUMEHT (OMBIT) M cilydyallHOE€ COOBITHE,
AIIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ]) CIy4alHOTO OMbITa; HAXOJUTh BEPOATHOCTH B
OTbITaX C PABHOBO3MOXKHBIMH CIy4alHBIMU COOBITHSIMH, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTH
COOBITHI B M3YUYEHHBIX CIYYalHBIX KCIIEPUMEHTAX.



Haxomute u GopmMyaupoBaTh COOBITHS: MEepeceueHre U 0ObeTUHEHNE JaHHBIX COOBITUH,
coObITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJIb30BAThCS AHAarpaMmamu Oiinepa u
(bopMyIIOi CIIOKEHUST BEPOATHOCTEH MPH PEIICHUH 33]1a4.

OnepupoBaTh MOHATHSAMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS; HAXOIHThH
BEPOSATHOCTH C TTIOMOIIBIO TIPAaBHIIa YMHOKEHUSI, C TIOMOIIBIO JIEPEeBa CyYaitHOTO OTIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh MOHSATHSAMH: HCIBITAHWE, HE3aBUCHUMBIC HWCIBITAHUS, CEpUS HWCIBITAaHUH,
ycrex U HeyJayda; HaXxOJUTh BEPOSTHOCTU COOBITHIM B CEpUM HE3aBUCHUMBIX HCIIBITAHUN 0
MIEPBOTO yCIeXa; HAXOJAUTh BEPOSTHOCTH COOBITHI B CEpUH HCTIBITaHU bepHyuim.

OnepupoBaTh MOHATUSMU: ClIy4ailHas BEJIUYMHA, paclpeiesieHue BEpOsTHOCTEH,
Juarpamma pacipeeneHus..

11 KUIIACC

CpaBHUBaTh BEpOATHOCTH 3HAYEHUI CIyyallHOW BEIMYMHBI 110 PaCHpEACICHUI0 WIA C
MIOMOUIBIO TUATPAMM.

OnepupoBaTh MOHSTHEM MaTEMaTHYECKOIO OKWUJAHUS; HPUBOAMTH IPUMEPHI, Kak
IIPUMEHSETCA MaTEMaTHUYECKOE OXHMJIAHUE CIIy4allHOM BEJIIMYMHBI HaXOAUTh MaTEMaTHYECKOE
O’KHJAHUE 110 JAHHOMY PACIIPEACICHUIO.

Hmets npeacTraBieHue o 3aKOHE OOJIbIINX YU CEI.

MMeTs npencraBieHue 0 HOPMAJIbHOM PaCIIPEACIICHHAH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3neiioB U TeEM IPOrpaMmbl | KonunuecTBo yacos ‘
n/m [Beero| Kourporbusie pabotsi |
|1 HHpeI[CTaBJIeHI/IC JTaHHBIX ¥ OTMCATEIIbHAS CTATHCTHKA “ 4 “ ‘
2 ||CnydaliHble OTIBITHI M CITydaliHble COOBITHS, OTIBITHI C 3

PaBHOBO3MOXXHBIMH 3JI€MEHTApHBIMU UCXOIaMH
|3 HOHGpaLII/II/I HaJ COOBITUSIMU, CIIOKEHUE BEPOSTHOCTEH “ 3 “ ‘
4  ||YcnoBHas BEpOSITHOCTD, IEPEBO CIYYAMHOTO OIIBITA, 6 1

(dopMyIia HOJTHON BEPOSITHOCTH ¥ HE3aBUCUMOCTh

coObITUI
|5 HBneMeHTH KOMOWHATOPUKH “ 4 “ ‘
‘6 HCGpI/II/I II0CJICIOBATEIbHBIX HCIIBITAHUI H 3 H ‘
‘7 HCJIyqaﬁHHe BEJIMYUHBI U pacpeiesICHUs H 6 H 1 ‘
‘8 HO6o6meHHe ¥ CHCTEMAaTH3alUsl 3HAHHUI H 5 H ‘
(OBLLEE KOJIMYECTBO YACOB 10 [IPOTPAMME | 34 | 2 |

11 KJIACC
Ne || HammenoBanue pasjenoB U TeEM KomnuecTBo yacos ‘
n/n HpOTrpaMMBI Beero|| KontposbHbie I[TpakTuueckre paboThI
paboThI
1 MaremMaTHdecKkoe OXKUIaHue 4
CIIy4ailHON BEJIMYMHBI
2 ||ducnepcus u crangapTHOE 4 1 1
OTKJIOHCHHE CIIyYalHOW BETUYMHBI
‘3 H3aKOH OOJBIINX YHCEI 3 H 1 |
4  ||HempepbiBHBIE Cily4aiiHbIE 2
BEJIMYMHBI (pacipeeseHus)
‘5 HHopMaﬂLHoe pacrpeaeseHus 2 H 1 ’
6 | [ToBTOpeHme, 00600mEHNE 1 19 1
cucTeMaTH3alys 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O0 34 2 3
[TPOI'PAMME




ITPOBEPSEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSI OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMBI

10 KUIIACC
Kon .
OGO IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero 00pasoBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATHCTHKA
6.1 YuTtath U CTPOUTH TAOJIMIIBI U JUarpaMMbl
6.2 OnepupoBarh MOHATUSMU: CpeaHee apudmeTrnyeckoe, MeauaHa, HauOoJblee,
HauMEHbIIIee 3HaUYEeHUE, pa3Max MAacCHUBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATHUAMHU: CIIy4YalHBIM 3KCHEPUMEHT (OMNBIT) M CiydaiiHoe
COOBITHE, DJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HMCXO0J) CIy4aHOTO OIBITA;
6.3 HaXOJUTh BEPOSITHOCTU B ONBITaX C PABHOBO3MOKHBIMU CIIy4YallHBIMU COOBITHSIMU,
HaXOJUTb U CPaBHUBAThb BEPOSTHOCTU COOBITUH B H3YYEHHBIX CIIy4alHBIX
JKCIEPUMEHTaX
Haxomute u QopmynupoBaTh cOOBITHS: mepecedyeHrne M OObeAMHEHHE IaHHBIX
6.4 COOBITHI, COOBITHE, TIPOTHBOIOJIOXKHOE JIAHHOMY COOBITHIO; IIOJIb30BATHCS
auarpamMmamu Ditniepa u GopMysoi CI0KeHHs BEPOSITHOCTEH NP pelICHUH 3a/1a4
OnepupoBaTh NOHATHUAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHUS;
6.5 HaXOJUTh BEPOATHOCTH C MOMOINBIO MPaBWJIa YMHOXKEHHS, C IOMOILIbIO J€pEBa
CIIy4aifHOTO ONbITa
6.6 ITpuMeHsTh KOMOMHATOPHOE MPABWJIO YMHOKEHUS IIPU PELISHNUH 33134
OnepupoBaTh MOHATHSAMH: WCIBITAHWE, HE3aBUCHMBIE HCIBITAHUS, CEPHUS
6.7 UCIBITaHUH, yCIIEX U HEy/laya; HaXOJIUTh BEPOSTHOCTU COOBITUN B CEPUM HE3aBH-
' CHMBIX MCIIBITAaHUM /10 IEpBOro ycrexa, HaXOJUTh BEPOSITHOCTH COOBITHI B CEpUU
ucnblTaHui beprynnm
6.8 OnepupoBaTh NOHATHSMM: ClIy4aiiHas BEJIWYMHA, PacCHpelelIeHHE BEPOATHOCTEH,

JMarpaMMa pacrpe/eleHus

11 KJIACC




Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

NpOBEpsIEMOTo 00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabrara
5 Teopust BEpOATHOCTEN M CTATUCTHUKA

51 CpaBHHBaTh BEPOSITHOCTH 3HAYEHUU CIIy4aiiHOMN BEJUYMHBI
10 PACTIPEIEICHUIO WU C IIOMOIIBIO JUArpaMm
OnepupoBarh MOHATHEM MAaTEMATUYECKOrO OKMJAAHUS, IPUBOIUTH IPUMEPHI TOTO,

5.2 KaK MPUMEHSETCS MAaTEMaTUYECKOE OXKUJAHUE CIIyYailHOM BEJIMYMUHBI, HAXOAUTh
MaTeMaTUYECKOE 0KUIAHUE M0 JAHHOMY pacipeiesICHUI0

5.3 Nwmetsb npencraBieHue o 3akoHe OOJIBITUX YHCETT

5.4 Hmets npeacraBiaeHue 0 HOpMaJIbHOM paclpeeIeHUN

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 Teopus BEpOATHOCTEN U CTATUCTUKA

[IpencraBnenne MaHHBIX C MOMOIIBI0 Tabmuil W auarpamm. CpenHee apudMeTuueckoe,

6.1 |menuana, HauOousiblllee M HaMMEHbIEE 3HAYEHHUs, pa3Max, AMCIEPCUs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyualiHbple SKCIIEPUMEHTHI (OIBITHI) U CiIy4aiiHble COOBITUS. DleMeHTapHble COObITUS (UC-
XO/IbI). BepostHOCTB CIIy4aliHOTO COOBITHS. bmuzocTs 4acTOTBI
6.2 |um BeposTHOCTH coObITHH. CiydaiiHble ONBITBI C PABHOBO3MOKHBIMH JJIEMEHTAaPHBIMU
COOBITUSIMH. BepositHocTH COOBITHI B OIbITax
C pPaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Omnepanuu Haj COOBITUSAMU: TTepecedeHne, 00beAMHEHNE, TPOTHUBOIOIOXKHbBIE cOObITHA. JHa-
rpaMMbl Ditsiepa. @opMyiia CI0KEHHs BEpOSITHOCTEN
6.4 VYcnoBHas BepOSATHOCTb. YMHOXEHHE BEPOATHOCTEH. JlepeBO CilydallHOrO 3KCIEPHUMEHTA.
®dopmyrna moaHOM BepoITHOCTU. He3aBucruMbie COOBITHS
6.5 KomOunatopHoe mpaBuio ymHokeHus. IlepectaHoBku u QaxTtopuan. Yucio coueTaHHi.
' Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa
bunapHbiii ciay4aiiHblii ONBIT (MCHBITAaHUE), yCleX U Heynada. He3aBUCHMMBbIE MCIIBITaHHS.
6.6 |Cepus He3aBHUCHMBIX HCIBITaHUH 10 mepBoro ycmexa. Cepusi HE3aBHCHUMBIX MCIBITAaHUH
beprymm
Cnyuaiinas BenuuMHa. PacnpeneneHue BeposiTHOcTed. JlMarpamMma — pacrpeneieHMsl.
6.7 |IIpumepsr pacrpeaeeHuii, B TOM qucie reoOMEeTpUYECKOe

1 OMHOMHUAIBHOE




11 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
o) Teopust BEpOATHOCTEN U CTATUCTUKA
YucnoBble XapakTEPUCTUKHM — CIIy4alHBIX BEJIMYMH: MAaTEMATHYECKOE OKHIAHUE,
JUCIIEPCUSl M CTaHAAPTHOE OTKJIOHeHue. [Ipumepbl NpHMEHEHHS MaTeMaTU4eCKOro
51 OKMJaHMs, B TOM YHCJIE B 337ja4aX U3 IOBCEIHEBHOM XKU3HU. MaTeMaTHUECKOE OKUIaHNE
' OMHaApHOM cllydallHOM BeIMYMHBI. MaTreMaTudeckoe OXHUAAHUE CYMMBl CIIy4alHbIX
BeJIMYMH. MaTeMaTH4ecKoe 0XKHUJIaHUE U TUCIIEPCHUs T€OMETPUUYECKOr0 U OMHOMMAIBHOTO
pacnpenereHuin
59 3aKoH 6OJII)HIE/IX YHCEeN U €r0 pojb B HAayKe, MPHpoJie U obmiecTBe. BHIOOPOYHBII MeTOT
VICCJICJOBAHUM
IIpumepsl HENpEpBIBHBIX CIIy4alHBIX BeIWYUH. [IOHATHE O IJIOTHOCTH pacCIpeleNCHUS.
5.3 3amauy, OpUBOJALIME K HOPMalbHOMY pacnpezeneHuto. llondarne o HopManbHOM

pacrpeieIeHuu

ITPOBEPAEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHA OCHOBHOU OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHET'O

OBILIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
MPOBEPAEMOro OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMBbI CPeHero o0uero
TpedoOBaHMS o0pa3oBaHus

Bnagenue MmerogaMu 10Ka3aTenbCTB, AITOPUTMAMHU PEIIEHUS 3a/1a4; YMEHNE
dopMynHpoBaTE W ONEPUPOBATH TOHATHUAMHU: OIpENEIeHue, aKchuoma,
TEeopeMa, CIIEJCTBHE, CBOMCTBO, NMPHU3HAK, J0KA3aTEIIbCTBO, PABHOCHJIbHBIC
(GOopMyIMpPOBKH; NPUMEHATh HUX; YMEeHHE (OpMyIUpoBaTh OOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPXKIACHHE, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIBb30BaTh ~ METOJ  MaTeMaTH4YeCKOM  WHAYKLUHH;  MPOBOJIUTH
JTOKa3aTeNbHbIE PACCYXKACHUS MIPU PELIEHUH 3a/1a4, OLIEHUBATh JIOTMUECKYIO
IPAaBWIBHOCTh  PAacCyXXJIE€HUH;  yMEHHUE  ONEpUpOBaTh  IMOHATHSAMMU:
MHO’KECTBO, TOJAMHOXECTBO, OINEpalyd HaJ MHOXXECTBAMM;, YMEHHUE
UCIIOJIb30BAaTh  TEOPETHUKO-MHOKECTBEHHBIN  ammapaT A ONHMCaHUA
pEAIBHBIX IPOLIECCOB U SIBIEHUW U MPHU PELIEHMH 3a/ad, B TOM YHCIIE U3
IpYTuX Y4eOHBIX MPEIMETOB; yMEHHE ONEepUpOBaTh MOHATHIAMH: rpad,
CBSI3HBIA rpad, AepeBo, MK, Ipad Ha IMIOCKOCTH; YMEHHUE 33a/1aBaTh M
ONMKCHIBAaTh Tpadbl PA3IUYHBIMU CIIOCOOAMH; HCIONB30BaTh rpadbl mpu
pelIeHnN 3a1a4




Kon
NpoBePsSIeMOro
TpedoOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTAaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

YMeHue ornepupoBaTh MOHSATUSMU: HATYpaJIbHOE YHCIIO, IEJI0€ YHCIIO,
CTETNEHb C IICJIBIM TI0Ka3aTejieM, KOPEHb HATYPAJIbHOW CTEMEHHU, CTETCHb C
palMOHANBHBIM TOKa3aTelieM, CTeNeHb C JEHCTBUTEIbHBIM IOKA3aTeleM,
gorapuM 4YHCIIA, CHHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOTO YHCIIA,
OCTaTOK MO MOJAYJI0, pPalMOHAIBHOE YHUCIIO, HUPPALMOHAIBLHOE YHUCIIO,
MHOKECTBA HATypaJbHBIX, IIEIBIX, PAIIMOHATIBHBIX, JEHCTBUTEIBHBIX YUCET,
YMEHHE UCIOIb30BaTh MPU3HAKH JEIUMOCTH, HAMMEHBIIUK OOIINI
JIeTUTENIb 1 HAaUMEHbIIIee 00IIIee KpaTHOE, ArOpuT™M EBKIINMIA TTPU pEIICHUH
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMU CUHCIICHHUS;
YMEHUE BBINTOJHATh BHIYUCIICHUE 3HAUYEHUW U MPeoOpa3oBaHUs BBIPAKCHHUI
CO CTemeHsMU U JjorapudmamMu, npeodpazoBaHus JPOOHO-pALlMOHAIBHBIX
BBIpQXXECHHI; yMEHHE OINEpPUPOBATh MOHATHUSAMH: IOCIEI0BATEIHLHOCTb,
apudMeThUecKasi MPOrpeccus, TeOMETpUYecKas Mporpeccus, OECKOHEYHO
yObIBaromas reoMeTpuyIecKas MIPOrpeCcCus; YMEHHE 3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYII,
YMEHHUE OINEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCJIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YHWCIa, MOJYJIb W apryMEHT KOMIUIEKCHOTo 4ucia, (opma
3allUCH  KOMIUIEKCHBIX 4YHcell (FeoMeTpuueckasi, TPUTOHOMETpHUUECKas
u anrebpanyeckas); yMmMeTb MPOU3BOIUTH apupMETHUYEeCKHe ACHCTBHUS C
KOMIUIEKCHBIMM ~ YMCJIAMH;  TPUBOJAUTH  TPUMEPHI  UCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; OINEepUpPOBATH MOHATUSIMHU: MaTpuia 2x2 u 3%3,
OTPEICTUTEh MATPUIIBI, TEOMETPUUYECKUN CMBICI OMPEACTIUTENS

YMeHue onepupoBaTh IMOHATUSAMU: PpalUOHAIbHBIE, HPPALUOHAIIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JorapuMUyecKue, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, YMEHUE ONEPUPOBATH MOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpPeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa ypaBHCHUN MW  HEPABEHCTB, PAaBHOCHUIBHOCTb YpPaBHEHWIA,
HEPaBEHCTB U CHCTEM; YMEHUE pelIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO pa3JIMYHBIX NPUEMOB; pELIATh YPAaBHEHHs, HEPABEHCTBA MU
CHUCTEMBI C ITapaMeTpPOM; IIPUMEHATh YPABHEHMs], HEPABEHCTBA, UX CUCTEMBI
JUI pellleHHs] MaTeMaTH4YecKMX 3ajJad W 3ajady U3 pa3IM4yHbIX objactei
HayKU U PEATbHON KU3HU

YMeHue onepupoBaThb MOHATUAMH: (QYHKIMS, YETHOCTh (DYHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (YHKIMH, HauOojblliee W HauMEHbIee 3HauYCHHS
GyHKIIMM Ha TPOMEXYTKE, HENpepbIiBHAsS (YHKIUS, aCUMITOTHI Ipaduka
¢yHKUIMU, TiepBas W BTOpas NPOHM3BOJHAs (YHKIHH, T€OMETPHUECKUH U
¢usznyecKkuil  CMBICI  MPOM3BOAHOM, MEepBOOOpa3zHas, OIpeneaEHHbIN
UHTETpajl; yMEHHEe HaXOJUTh acCUMNTOTHl TIpaduka (QYHKIUH;, yMEHHUE
BBIUKCIISATH MPOU3BOAHBIE CYMMBI, MPOU3BECHUS, YACTHOIO U KOMITO3ULIUU
(GyHKUIUH, HAXOAUTh YpaBHEHHE KacaTeabHON K rpaduKy QyHKIMH; yMEHUE
HaXOJUTh IMPOU3BOJHBIE IIEMEHTApPHBIX (PYHKINN; YMEHHE HCIOJIb30BaTh
NPOM3BOJHYIO Ui HCCIeoBaHMA (YHKIMHA, HAXOJUTh HAMOOIbLINE U
HauMEHbIINE 3HaueHus (QYHKIUN; CTPOUTh TpaduKU MHOTOWIEHOB C
UCIIOJB30BAaHUEM  allapara MaTeMAaTHYeCKOTrO  aHaju3a; I[PUMEHSATh
MIPOM3BOJHYIO JJII HAXOXKJEHUS HaWIy4llero peuieHHs] B MPUKIAIHBIX, B




Kon
NpoBePsSIeMOro
TpedoOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTAaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

TOM YHCJIE COIMAIbHO-?PKOHOMHYECKHX M (PU3MUECKUX 3aJauax; HAXOIUTh
IUIOINAAN U 00BEMBI (UIyp C HOMOIIBIO MHTErpasia; MPUBOJIUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJAETUPOBAaHUA C MOMOMIIbI0 auddepeHnnanbHbIX
ypaBHEHU M

YMeHue onepupoBarh MOHATHAMH: TpaduKk (yHKIHUH, oOpaTHas (YHKIHA,
KoMIo3uuusl (QyHKUMH, JHMHEHHas QyHKUOUs, KBaapaTUyHas (QyHKLHA,
pauvoHanmbHas (QYHKIUS, CTENeHHAas (QYHKIUS, TPUTOHOMETPUUECKUE
GyHkuuu, oOpaTHble TPUTOHOMETpUYECKHE (DYHKLUM, IOKa3aTelbHas MU
gorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TIpaduKd HM3yYCHHBIX
(GyHKLUH, BBITOIHATH IpeoOpa3oBaHus rpadukoB GYHKUHH, UCIOIb30BATh
rpaduKy Ui U3y4eHHsI TIPOLIECCOB U 3aBHCUMOCTEH, TP pEIIeHUH 33124 13
JIpyrux y4eOHBIX IPEeIMETOB
U 3aJa4 U3 PEaTbHOH KU3HU; BBIPAXKATh (OPMYITAMHU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HUCIIOJIb30BaTh CBOMCTBA U IpadUKu (YHKUUH 1S pelieHus
yYpaBHEHMI, HEpaBEHCTB M 33Jad C T[apamMeTpaMmu; H300pakaTb Ha
KOOPJMHATHOM INTOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U
UX CHUCTEM

YMeHue pemarh TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, J0JIM M 4YaCTH, Ha JBI)KEHUE, PabOTy, CTOMMOCTb TOBAapoOB U
yCIIyT, HaJlOTH, 3aJadd U3 o0JacTH YIpaBIECHUs JIUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTABIATH BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CHCTEMBl II0 YCJIOBUIO 3aJaud, MCCIEIOBATh IIOJYyYEHHOE pEUICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh PE3ylIbTaTOB; YMEHHE MOJEIUPOBAThH
peasibHbIE CUTyallUM Ha S3bIKE MaTeMaTUKH; COCTaBIISITh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3a/1auH, UCCIEA0BAThH
IOCTPOCHHBIE  MOJIENH C HCIIOJIb30BAaHMEM  ammapara  anredpsl,
MHTEPIPETUPOBATH IMOTYUYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu(pMeThyecKoe, MeJuaHa,
HauOoJplllee U HauMEHbIee 3HAUYEHUs, pa3Max, AUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH
uHOpMalKIO, MPeICTaBIeHHYI0 B TalOiMIlax, Ha AMarpammax, rpadukax,
OTpakalolllyl0 CBOMCTBA pealibHbIX MPOLIECCOB U SBJIEHUH; MPEACTaBIATH
UHpOpPMALIMI0O €  TOMOINBIO  TabMuI M  JuarpaMM; HCCIEIO0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIIE€ C TNPUMEHEHHEM TIpapuuecKux
METO/IOB U DJIEKTPOHHBIX CPEJCTB; rpaduyecku HcCiIeq0oBaTh COBMECTHBIE
HaOJII0/IEHUS C TIOMOILBIO TUarpaMM pacCceMBaHUs U JIMHEHHOW perpeccun

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHbIM ONBIT U ClIy4aiiHOe cOObITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM I'pahUUECKHX METOJIOB; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOXEHHUS BEpOSTHOCTEH, (OpMyINly TOJIHOM BEpPOSITHOCTH, (QOopMyTy
Bepuynnu, komOunaTopHble ()akThl W (GOPMYIIBI; OLEHHBATH BEPOSTHOCTU
peasibHbIX COOBITHI; yMEHHE ONEepUpOBaTh MOHATHUSMU: CllydaiiHas
BEIIMYMHA, DACIPEIEICHUE BEPOSATHOCTEH, MaTEMaTU4YeCKOe OXUIaHUE,
JTUCIIepCUss U CTaHJAApTHOE OTKJIOHEHHE CIy4yallHOW BENWYMHBI, (YHKIIMH
pacupeneneHus U IUIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeIbHOIO U HOpMaib-




Kon
NpoBePsSIeMOro
TpedoOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTAaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

HOTO pAacHpelecHUud; yMEHUE HCIO0JIb30BaTh CBOMCTBA H3Y4YEHHBIX
pacnpenesieHui A pelleHus 3aJad; 3HAKOMCTBO C IOHSATHAMM: 3aKOH
OOJIBIINX YHCEJ, METObI BEIOOPOUHBIX MCCIIEIOBAHUN; YMEHUE TPUBOIUTH
OpUMEpPbl  TPOSIBIICHUS 3aKOHA  OOJBIIMX YHUCET B IPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUAX; YMEHHUE OIEPUPOBATH IOHATHSAMH: COUYETAHUE,
IEPEeCTaHOBKA, YUCIO COYETAHUH, YUCIO MEepecTaHOBOK; OMHOM HpIoTOHA;
yYMEHHE NPUMEHSATh KOMOMHATOPHBIE (haKThl U PACCYKICHHS ISl PELICHUS
3ajjay; OLEHMBATh BEPOSITHOCTU  PEAIbHBIX  COOBITHH;  COCTaBIATh
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJYYCHHBINA PE3YJIbTAT

YMeHue  onepupoBaTh  NOHATHAMM:  TOYKA, IpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IJIOCKUW yroJl, ABYTPaHHBII
yroJ, TPEXTPaHHbI YroJ, CKPELIMBAOIIUECS IpPsMBIC, MapaJIEIbHOCTh U
NEPNCHAUKYIIAPHOCTb MPAMBIX U HJIOCKOCTGfI, YroJj MexXay HnpsaMbIMHU, YI'OJI
MEXy HNPSIMOW UM IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMM, PACCTOSHUE OT
TOYKH OO IUIOCKOCTH, PaCCTOAHUC MCKAY IMPSAMBIMH, PACCTOAHUC MCKIAY
IJIOCKOCTAMHU, YMCHHC HCIIOJb30BAThH MpU PCHICHUN 3ada4 HN3YUCHHBIC
(bakThl U TEOpeMbl IUIAHUMETPHM; YMEHHME OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KAIOIIET0 MHUPA; CTPOUTH MATEMATHYECKHUE MOJEIU C ITOMOILIBIO
FEOMETPUYECKUX TIOHATUH W BEJIWYUH, pEIIaTh CBA3aHHbIE C HUMHU
IIPaKTUYECKHE 3aa4H
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YMeHue onepupoBaTh MOHATUSAMM: IUIOIIAAbL (UIYpbl, 00bEM (UIrypHI,
MHOT'OTPaHHMK, IPABUJIbHBIM MHOIOIPAHHUK, CEYEHHE MHOIOTPaHHHKA, KYyO,
napajjenenunes, npusMa, nupamuaa, Gurypa U moBEepXHOCTh BpAICHHUS,
WIMHAP, KOHYycC, map, cdepa, miuomans cepsl, IIOMALb MOBEPXHOCTH
OUpPaMUbl, TPU3MbI, KOHyCa, IMJIUHApa, 00bEM Kyba, MpPSIMOYTrOJIbHOTO
napajulefienunena, NUPaMUIbl, MPU3MbL, LWIMHIApPa, KOHyca, LIapa,
pa3BEPTKA MOBEPXHOCTHU, CEYEHUs KOHYCa M ILWIMHJpPA, MapajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHE Ilapa, IUIOCKOCTb, Kacamomasics chepsl,
IWINH/PA, KOHYCAa; YMEHHE CTPOUTh CEU€HHEe MHOTOTPaHHUKA, U300pakaTh
MHOTOTPaHHHUKHU, (PUTYphl M MOBEPXHOCTU BpAIICHMS, UX CEUEHUS, B TOM
quCciie ¢ NOMOUIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATh CBOWCTBA
F€OMETPUUECKUX (UTYp, CAMOCTOATEIBHO (POPMYIUPOBATH ONPECICHUS
u3yyaeMmbIX (Uryp, BBIABUIaTh THIOTE3bl O CBOHCTBAX M IpH3HAKaX
F€OMETPUYECKUX ¢uryp, 000CHOBBIBaTh
WIA OIpOBepraTb HX; yYMEHUE MPOBOAMUTH KiacCUUKALUI (QUryp IO
pa3jIMYHbIM TpU3HAKaM, BBIMNOJIHATH HEOOXOJUMBIE JIOTOJHHUTENIbHBIE
IIOCTPOEHHUS
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YMeHue ~ omepupoBaTh  MOHATHSMHU: JIBIDKEHHE B MPOCTPAHCTBE,
napajjieNibHbli MepeHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHHe TMOAOOMs, TMOAOOHBIE (UTyphl; yMeHUe
pacrio3HaBaTh paBHbIE M MOA0OHbIE (PUTYpBI, B TOM YHCIE B IPUPOE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T€OMETPUIYECKHE OTHOIICHUS TPU
pelIeHUH 3a/la4y; HaXOJUTh TE€OMETPUYECKHE BEIUYMHBI (IUIMHA, YTOJI,
oniaib, 00bEM) MU PELICHUH 3a]a4 U3 IPYrHX Y4eOHBIX MMPEAMETOB U U3
peasbHOM JKU3HU; YMEHUE BBIYUCIATH T€OMETPUUYECKHE BEJIWYMHBI (JITTMHA,




Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTAaTaM OCBOCHUS

NpoBePsSIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoOBaHMSI o0pa3oBaHus

yroi, IUIOMAAb, OOBEM, IUIOMIAAb TMOBEPXHOCTH), UCIONB3YS H3y4eHHBIC
(GopMynbl U METOABI, B TOM 4YHCJE: IUIOIAAb IIOBEPXHOCTH IHPAMUJBI,
Opu3Mbl, KOHyCa, LMIMHIpa, Ijomans  cdepbl; 00bEM  KyOa,
HOPSAMOYTOJIBHOTO — MapajuleieNuIieaa, NUPaMHUAbL, IPU3Mbl, LHUIMHJIPA,
KOHYcCa, Il1apa; yMEHHE HAXOAUTh OTHOIIICHHE 00BEMOB MOJOOHBIX QUTYD

YmMmenue OIICpHUPOBATHL IMOHATHUAMMU: IPAMOYTOJIbHAsA CHUCTEMA KOOPIAMWHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,

12 IMPOU3BCACHUC BCKTOpPAa Ha YHUCIO0, Ppas3jIoKCHUEC BCKTOpa II0 633H0y,

CKaJIsIPHOE IPOU3BEACHUE, BEKTOPHOE IIPOU3BEACHUE, YrOJl MEXKAY
BEKTOPAMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPIAUHATHBIA METOH IS
pelIeHNs TEOMETPUIECKHX 3a/1a4 U 33/1a4 IPYTUX YIeOHBIX MIPEIMETOB

YMeHre BBIOMPATh MOAXOASAIIMN METOJ I PelICHUs 3a/lauyd; TTOHMMaHUE
3HQUMMOCTH MATEMaTUKH B M3YYCHHH TMPUPOJIHBIX U OOIIECTBEHHBIX

13 npoucccoB H ﬂBHeHHﬁ; YMCHHEC PaACIIO3HABATL IIPOABJIICHHEC 3aKOHOB

MaTE€MaTUKUd B MCKYCCTBE, YMEHHUE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX
OTKPBITHIA POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAyKH

NEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
1.1 | HarypanbHble u nemnbie uncina. [I[pu3Haku JeTMMOCTH LETbIX YHCeT
12 Pammmonaneupie  uncna.  OOBIKHOBEHHBIE W JCCATUYHBIE JpOOM, TPOIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 ApudmeTnuecknii KOpeHb HaTypaJIbHOM cTeneHH. JefcTBus ¢ apupMeTHueCKUMU KOp-
' HSIMU HaTYpaJbHOU CTENEHU
14 Crenens ¢ 1enbiM nokazatenem. CTENeHb ¢ palluOHAJIBHBIM TokasareneM. CBOWMCTBa
' CTETICHH
15 CuHyc, KOCMHYC ¥ TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uncna. JlecssTuaHble 1 HATYpadbHBIE JTOTAPU(OMBI
JeiictButensubie uncnaa. ApuMeTuuecKkue onepanuud ¢ JeHCTBUTEIbHBIMUA YHCIAMH.
1.7 | [IpubnmxEHHBIE BBHIYUCICHUS, TIPAaBUIa OKPYIJICHHs], IPUKHUIKA U OIICHKAa pe3yiabTaTa

BBIYUCIICHUN




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1.8 | [IpeoOpa3oBaHue BhIpAKCHHHA
1.9 | KommiekcHble uncia
2 | YpaBHEHHUS U HEPABEHCTBA
2.1 | Llensie u qpoOHO-paliiOHAIbHBIC YPaBHEHUS
2.2 | UppaunoHanbHble YpaBHEHHS
2.3 | TpuronomeTpuueckue ypaBHCHHS
2.4 | Iloka3arenbHble U JorapuMuiIeckue ypaBHEHHUs
2.5 | Llensie u qpoOHO-paniioHaIbHbIC HEPABEHCTBA
2.6 | UppaunonanabHbIe HEPABEHCTBA
2.7 | Iloka3arenbHble U JlorapuMuyeckue HepaBeHCTBA
2.8 | TpuronomeTpuieckrue HEpaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMHu
2.11 | Marpuua cucremsl JIMHEHHBIX ypaBHEHUN. OnpeesnTellb MaTpHULIbl
3 | ®ynkuun u rpaduKu
31 OyHK1Ms, crocooOs! 3ananus pyHkuuu. ['paduk ¢pyHkuun. BzaumHo oGpatHble GyHK-
un. Yétapie n HeuéTHble QyHKmn. [lepnoanyeckne pyHKInn
OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHMd ¢yHkiuuu. Hymm  QyHkoum.
39 [TpomexyTkH 3HaKONOCTOSAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl
U MUHUMYMBI (yHKUIMU. Hanbonplee 1 HauMeHblee 3HaUYeHUEe (QyHKIUMU HA IpoMe-
KYTKE
33 CreneHHass (QyHKIMsS C HaTypaJlbHBIM M LeNbIM Toka3atenem. EE cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if creneHu
3.4 | Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U TpadpuKu
3.5 | Iloka3zarenbHas u norapupmudeckas GyHKIIUU, UX CBOMCTBA U TpaduKH
36 Touku pa3pbiBa. ACUMITOTHI rpa@uKoB GyHKIMM. CBOHCTBA (QYHKIIHM, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 | ITocnemoBaTeabpHOCTH, CIIOCOOKI 3aJaHUS ITOCIE0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccuu. @opmysa ClI0XKHBIX IPOLIEHTOB
4 Havana maTreMaTn4ecKoro aHaamsa
4.1 | IIpousBonHas GpyHKiuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKIIMN
4.2 | [lpuMeHeHHe TPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH W




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

sKcTpeMyMbl. HaxoskeHune HauOONbIIero W HAWMMEHBIIEro 3HA4YeHHUS (YHKIUH Ha
OTpe3Ke

4.3 | IlepBooOpasnas. MuTerpan
5 | MHoecTBa U JIOTHKA
5.1 | MuoxecTBo, oniepaii HajJ MHOXKecTBaMHu. [uarpammsl Ditiepa — Benna
5.2 | Jloruka
6 | BeposSTHOCTB M CTaTUCTHKA
6.1 [ OmnucarenbHasi CTAaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOuHaropuka
7 I'eomerpus
7.1 | ®urypsl Ha MIIOCKOCTH
7.2 | IIpsiMbIe ¥ TUTOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOTpaHHHUKH
7.4 | Tena v noBEepXHOCTHU BpallleHUs
7.5 | KoopinHATHI M BEKTOPBI

YYEBHO-METOJAUYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

Briconkuit U.P., Slmenko N.B. «BepositHocTh u ctatuctuka 10-11 kmace

(6a3oBbIii 1 yrayOneHHbIN ypoBeHb)» AO « M3natenscTBo «IIpocserienues

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET







