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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatormuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa CpenHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, NPEAbSBISIEMbIX K MaTeéMaTH4ecKoMy oOOpa3oBaHHIO, M TpaauLui
poccuiickoro o6pasoBaHus. Peanmuzamusi mporpaMMbl 00€CIEUYHMBAET OBJIAJICHUE KIFOUEBBIMU
KOMIICTCHOUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBLIBHOI'O O6p330BaHI/I$I,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO H TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU
00yJaromuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoJibl. Kypc
npenHa3HayeH uid GOPMUPOBAHUS y OOYYarOIIMXCsl CTATUCTHMUECKON KYJIbTYpbl U NOHUMaHUS
pOJIN TEOPHHM BEPOSITHOCTEM Kak MaTeMaTHYeCKOTO MHCTPYMEHTa JUIsl M3Y4YEHHs CIydalHBIX
coObITH, BenMUMH U mpoleccoB. [Ipu wu3ydeHun Kypca oOoOramarwTcs MpeICTaBICHUS
yyalmxcs 0 MeTo/iaX UCCIIeOBaHUs H3MEHUYMBOTO MHpA, pa3BUBAETCS NTOHUMaHUE 3HAUUMOCTH
1 OOIIHOCTHM MaTeMaTHYECKMX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYyYHOT'0 MUPOBO33PEHUSI.

CopepxaHuie Kypca HalpaBlIeHO Ha 3aKpEIUIEHHWE 3HAHWN, MOJYyYEHHBIX NPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBI W Ha pa3BUTUE MPEICTABICHUA O CIy4allHbIX BEJIMYMHAX U
B3aMMOCBS35X MEXKIy HHMH Ha BaOKHBIX IIPUMEpax, CIOKETbl KOTOPBIX IIOYEPIHYTHI W3
OKPY’KAOILIEr0 MHpA.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJIIMH B CTPYKType y4eOHOro Kypca «BepossTHOCTH U
CTaTUCTHKa» CpeJHEW IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIEAYIOIIUE OCHOBHBIE
coaepxatenbHbie JTUHUA: «ClyqaifHble COOBITHS W BEpPOSATHOCTH», «CiydaliHble BEJIMYWHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro dacTb Kypca 3aHMMaeT H3y4€HHE T[EOMETPUYECKOro M OMHOMHAIBHOIO
pacrnpefesleHuii M 3HAaKOMCTBO € MX HEIPEPBIBHBIMHU AHAJIOTaMH — I[OKA3aTEIbHBIM H
HOPMAaJIbHBIM paclpeAcIcHUsIMU.

Copnepxxanne nuHuM «CiydaiiHble COOBITHSI M BEPOSATHOCTH» CIY)KUT OCHOBOM ISt
(dbopMupoBaHHsA MpPEICTABICHUA O pacCHpeseleHud BEpOSITHOCTEH MEXKIYy 3HAYeHUSAIMU
ClIyJaHbIX BEJIMYMH, a TAKKE 3Ta JIMHUSA HeoOXoIuMa Kak 0as3a JJIs 3y4eHHUs 3aKOHa OOJIbIINX
yucen — (pyHIAMEHTaJIbHOIO 3aKOHA, JIEHCTBYIOIIEIO B MPUPOJE M OOIIECTBE M HMEIOILEro
MaTeMartuyeckyro  Qopmanuzanuio. Cam  3akoH  OOJBIIMX  YHMCed Ipejylaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popManu3ma.

Temsl, cBsI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEJIMYMHAMMY, aKIEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha ONMCAHMM WM M3YYEHHMM CIy4alHBIX SIBJICHUH C TOMOILBIO HENPEPHIBHBIX
¢yHkuuii. OCHOBHOE BHUMAaHUE YIENSIETCs T0KA3aTeIbHOMY U HOPMaJIbHOMY paclipelelIeHUsIM,
IpU OSTOM TMpeNnojaraeTcs O3HAKOMHUTEIbHOE U3yYyeHHe MaTepuana 0e3 J0Ka3aTeslbCTB
MPUMEHSAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha usyuenue kypca «BeposTHOCTb M CTaTHUCTHKa» Ha 0a30BOM ypOBHE OTBOAUTCS 1 yac B
HEleNI0 B  TEUeHHe KaXAoro roja oOydeHus, Bcero 68  yueOHBIX  YacoB.



COJAEPKAHUE YYEBHOTI'O KYPCA

11 KJIACC

HucnoBble  XapaKTEPUCTUKU  CIIYYaWHBIX BEJIMYMH: MATEMaTUYECKOE  OXHUAAHUE,
JCIIEPCHS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepbl NpUMEHEHHST MATEMATUYECKOTO OXKHUJIaHUS, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJIHEBHOM KW3HH. MareMaTuueckoe OXXuIaHhue OWHApHOM
CIy4YalHOM  BEIMYMHBL. ~MareMaTH4yecKoe€ OXHUAAHUE CYMMBbI  CIyYallHBIX  BEJIWYHH.
MatremaTuueckoe OKUIAHUE U JUCIICPCHS TEOMETPHUIESCKOTO U OMHOMHUAIBHOTO PACIIpEICIICHHM.

3akoH OOJBIIUX YMCENT M €r0 POJib B HaykKe, MPHUPOJAC W oOmecTBe. BEIOOPOUHBIN METO
HCCIICTOBAHHH.

[IpuMepsl HENpPEpPBIBHBIX CIy4alHBIX BEIWYMH. [IOHATHE O IUIOTHOCTH pAaCIpENCIICHHUS.
3ajaun, TPUBOIAIIME K HOpMalbHOMY pacrpezieneHuto. [loHsTHeE 0 HOpPMaJIbHOM
pacnpeeneHu .



IINTAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YJbTAaThl OCBOCHUS TPOrpamMMbl ydeOHOro mpemmera «Maremarnukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON I'PpaXKJAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOW MaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ITUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHKEHUM HayKd W JEsTeIbHOCThIO YY4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOWMYHMBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas ICTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOrO COBEpPUICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKON HAIIPABICHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rI00aTbHOTO — XapakTepa  JKOJOTHMYECKUX  MTpoOsieM; OpHUeHTaluell Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U PelIeHus 3a1ad B 00JacTU OKpYXKAIoIIe cpelpl, MIaHupOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaT€MaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUSA
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMmeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENAbHLIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00y4arowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble joruveckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY TOHATHIMH, (HOPMYIMPOBATH OMPEICIICHUS TOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPHHUMATH, (POPMYIUPOBATH W MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOPEUUS B (aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTh KPUTEPUU [UISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUN, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHIpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BbIOMpaTh croco® pemieHus y4eOHOHM 3amaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoUpaTh HauboJiee NOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIUE MTPOTUBOPEUHE, MPOOIEeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SBIEHHs, Mpolecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

e caMOCTOATeNbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIBUTAThH MIPEAIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

® BBIABIATH AePUUINTHI UHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

e BpIOMpaTh HHPOPMAIMIO M3 HWCTOYHUKOB pA3JIMYHBIX THIIOB, AHAIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh HWH(POPMALMIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

® OLEHUBaTh HAAEKHOCTh HH(OPMALIMKM [0 CAMOCTOSTEIHHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHMSIMH U LEJISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHHs 3ajaul, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

e B X0Je OOCYXIECHHUS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOU TeMbI, IPOOIEMBI,
pelraeMol  3amaud, BBICKA3bIBaTh HJEH, HAIEJCHHbIE Ha TOUCK pEeLICHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

® MIPEACTaBIATH PE3YIbTAThl PELICHUS 3aJaud, SKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® T[IOHMMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJIbHON pabOTHI
IpU pelIeHHHd Yy4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThl, pacmpenensarTb BHABI padoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpoLlecC W pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOZCH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» M HHBIC); BBINOJIHATH CBOIO YacTh pPAaOOTHI M KOOPIMHUPOBATH CBOH
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPHUsIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmsus, obecneuusaronm Gopmuposanue CMulCi06biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

COCTaBJIATh IUIaH, aJTOPUTM peLIeHHs 3ajlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4€ToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4€TOM HOBOM MH(OpMAaIHH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® IpeABHUJETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HHUKHYTbh IIPU PELICHUM 337a4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

11 KJIACC

CpaBHMBaTh BEPOSTHOCTH 3HAYECHHUM CIy4allHOM BEJIMYMHBI IO PACHPENEICHUI0 WU C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTh MNOHATHEM MATEMATHYECKOTO OXHWJIAHUS; NPHUBOJNUTH IPUMEPHI, KakK
MIPUMEHSETCSI MaTEMaTHYECKOE OXKHUJAHUE CIYy4alHOM BEIMYMHBI HAaXOJUTh MaTE€MaTHYECKOE
O’KHJAHME TI0 TaHHOMY PacCIpeIEICHHUIO.

HmeTsb npencTaBieHue 0 3aKOHE OOJIBIINX YHCE.

Nwmets IIPENICTaBICHUE 0 HOPMaJIbHOM pacnpeneneHuu.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Marematuueckoe OXuAaHUE CITydallHON 4 0 0 bubnuorexa [JOK
BEJTUIHHBI https://m.edsoo.ru/5fbc5dcl
Jlucnepcus u CTaHAAPTHOE OTKIIOHEHNE bubnuoreka [JOK
2 .. 4 0 1
CIy4ailHOW BEIMYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
1
3 3aKOH GoBUINX HHCes! 3 0 https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
4 Hopwasbiioe pacripenenetiits 2 0 1 https://m.edsoo.ru/5fbc5dcl
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI bubmuorexa [JOK
5 2 0 0
(pacmipenienenus) https://m.edsoo.ru/5fbcsdcl
5 [ToBTOpEeHUE, 0600IICHNE 1 19 5 0 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[NPOI'PAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTpOoHHbIE U (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpeHnue, o6o0IICHNE,
CHUCTEeMaTU3alrs 3HaHHM.
CrnydaifHble OTIBITHI U
BEPOSTHOCTH CIIy4alHBIX
coopIThii. Ceprn HE3aBUCUMBIX
HUCTIBITAHUHN

04.09.2025

bubmmoreka [IOK
https://m.eds00.ru/430d330a

[ToBTOpEeHnue, 06o0IICHNE,
cUCTeMAaTu3alys 3HaHUH.
Cny4aliHble OTIBITHI U
BEPOSITHOCTH CIy4alHbBIX
coOpIThii. Ceprn HE3aBUCUMBIX
HCTIBITAaHUH

11.09.2025

bu6mmoreka [IOK
https://m.edso0.ru/a573a292

[ToBTOpEeHuE, 0600IICHNE,
CHUCTeMaTH3aIys 3HAHHH.
Ciy4aliHble OTBITHI U
BEPOSITHOCTH CITyYailHBIX
coObITuii. Ceprn He3aBUCUMBIX
HUCIIBITAHUH

18.09.2025

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

[ToBTOpEenue, 06061IeHNE,
CHUCTEMATH3aIMs] 3HAHWM.
CrydaiiHbIC OTIBITHI U
BEPOSTHOCTH CITy9alHBIX
coObiTuil. Ceprn HE3aBUCHMBIX

25.09.2025

bu6mmoreka [JOK
https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

UCIILITAaHUHN

[Ipumepsl npuMeHEHUS

bubmmoreka [{OK

> MATCMATHTCCKOTO OAUAAIA 02.10.2025 | https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JloTepes)
6 MaremaTruueckoe OKuIaHue bubmmoreka [{OK
CYMMBI CTy4aifHbIX BEJTHYUH 09.10.2025 | https://m.edsoo.ru/Oadefe9e
M
, aTeMaTHYECKOE OXKHUIAHHE BuGmiorexa LIOK
TCOMETPITHECKOTO | . 16.10.2025 | https://m.edsoo.ru/20de2fc2
OMHOMHUAIBHOTO paclpeaeIeHHH
M
. aTeMaTHYECKOE OXKUIAHHE BuGmiorexa [IOK
T COMETPHHECKOTO 1 . 23.10.2025 | https://m.eds00.ru/17b0e769
OMHOMHUAIBHOTO paclpeieIeHH
9 Jucnepcus u ctangapTHOE bubnuoreka [IOK
OTKIJIOHEHHE 30.10.2025 | https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKIJIOHEHHE 13.11.2025 | https://m.edsoo.ru/bf78aad6
1 Jlucniepcru reOMETPUYECKOro 1 bubnuoreka [JOK
OMHOMMAILHOTO pacIpeaeICHHUs 20.11.2025 | https://m.edsoo.ru/4b5a495e
12 Efr?;(;:;)e;:;;eﬁiiZi; OHHBIX bubmmorexa LIOK
P 27.11.2025 | https://m.edsoo.ru/a53cd884
TaOJINILL
o | o e
P . A 04.12.2025 | https://m.edsoo.ru/94ddc34a
HCCIeIOBaHUI
| s e
opo eToR 11.12.2025 | https://m.eds00.ru/cf23b369

HCCIIeNOBAaHUN



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369

[IpakTuyeckas pabora c

bu6mmoreka [{OK

1
> HCTIOISOBATIHEM SIHCKTPOTHBIX 18.12.2025 | https://m.edsoo.ru/6cld11a6
TaOJINII
bubmmoreka [{OK
1 "
6 TOroBas KOKTPOJIbHAS PadoTa 25.12.2025 | https://m.edsoo.ru/7e379f8f
[IpuMeps! HEPEpBIBHBIX
17 CJ'I}C/')‘IaIZI)IzBIX B::I/I‘Iel/l}; CGDYHKHI/ISI BI/I6J‘H/IOT€Ka HOK
II THOCTHU IT HUSI.
. pactipezer 15.01.2026 | https:/m.eds00.ru/9f5b423d
PaBHOMEpHOE pacnpesiesicHre U
€r0 CBOMCTBA
[IpuMeps! HETPEepBIBHBIX
" CJ'Ii’)‘—I&I:I)I;BIX Baeémqel/l};. g)yHKHI/ISI Bu6morexa LIOK
IIJIOTHOCTHU IT JICHUSA.
pactipen 22.01.2026 | https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacripeesicHue U
€ro CBOMCTBa
3agaun, TPUBOIALINE K
19 HOPMaJIbBHOMY PacIpeaeieHuIO. bubmuorexa [JOK
DyHKIKUS IIOTHOCTH M CBOMCTBA 29.01.2026 | https://m.edso0.ru/97c19f59
HOPMAJILHOTO pacrpeeiCHUs
2 [IpakTryeckas pa6oza c BuGmiorexa LIOK
HCHOVBIOBATHEN, SMCKIPOHHBE 05.02.2026 | https://m.edsoo.ru/1f1f9ad9
TaOJINILL
o [ToBTOpEHME, O606IHCHI:I€ u BuGmorexa [OK
CHCTEMATHIATIA SHAHH. 12.02.2026 | https://m.eds00.ru/72953f4c
OmnucarenpHas CTaTUCTHKA
11
enere A S ' 19.02.2026 | https://m.edsoo.ru/b699ad0c

OmnucarenbHas CTaTUCTUKA



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
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[ToBTOpEHue, 0600IICHNE U
cucreMmaru3aiys 3HaHUH. OMbITHI
C paBHOBO3MOKHBIMH
3JIeMEHTapPHBIMH COOBITUSIMU

26.02.2026

bu6mmoreka [{OK
https://m.edsoo.ru/3fcbhacf9

24

[ToBTOpEHUe, 0600MIICHNE U
cucTeMaru3arys 3HaHUH. OMbITHI
C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMH COOBITUSIMHU

05.03.2026

bubmmoreka [{OK
https://m.edso0.ru/538fd7cf

25

[ToBTOpEeHue, 0600IIEHNE U
CHUCTEeMaTH3als 3HaHU.
Brrunciienue BepoaTHOCTER
COOBITHI ¢ MPUMEHEHUEM
dhopmyn u rpaduuecKX METOI0B
(KkoopauHaTHas psMasi, 1epeBo,
auarpaMma Jumepa)

12.03.2026

bu6moreka [IOK
https://m.edso0.ru/272910f5

26

[ToBTOpEeHuE, 0600IICHNE 1
cUCTeMAaTH3aIys 3HaHUH.
Brrunciienue BepoATHOCTEM
COOBITUH C TPUMEHEHUEM
dhopmyn u rpaduUecKrX METOI0B
(koopauHaTHAs MpsiMast, IEPEBO,
auarpaMma Dusepa)

19.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUIA.
Beruucnenue BepossiTHOCTEM
COOBITHIA ¢ IPUMEHEHUEM
dbopmyn u rpadUIECKIX METOJIOB
(koopaMHaTHas TpsiMasi, IePeBo,
nuarpamma Jiepa)

02.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/5964f277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpEHue, 0600IICHNE U
CUCTEeMaTU3als 3HaHU.
Brrunciienue BepoATHOCTER

bubmmoreka [{OK

28 CoObrii ¢ MpHMEHCHHeM 09.04.2026 | https://m.edsoo.ru/e71debe4
dbopmyi U TpadUIECKIX METOJIOB
(koopaMHaTHas npsMasi, JEPEBO,
auarpaMma Jumepa)
[ToBTOpEeHue, 0600IICHNE U

29 CHUCTEeMaTU3alrs 3HaHHM. bubnuoreka [JOK
CryuaifHble BEJIMYUHBI 1 16.04.2026 | https://m.edsoo.ru/00b2efb3
pacrpeeneHus
[ToBTOpEeHUE, 0600IIEHNE 1

30 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
Crydaiinble BETMYUHBI 1 23.04.2026 | https://m.edsoo.ru/1cc2df8f
pacnpeneneHus
[ToBTOpEeHuE, 0600IICHNE 1

31 cUCTeMAaTH3aIys 3HaHUH. bu6mmoreka [IOK
MareMaTruecKkoe OKUIaHUE 30.04.2026 | https://m.edsoo.ru/aeal298c
CIIy4aiHOM BEJIUYUHbI
[ToBTOpEeHUE, 0600IICHNE 1

32 cUucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
MareMaTh4ecKoe 0KUIaHUE 07.05.2026 | https://m.edso0.ru/640a8ebf
CIIy4ailHO# BEJIUYHHbI

33 Hroropas koHTpoOJIbHAs paboTa bubmmorexa LIOK

14.05.2026 | https://m.edso0.ru/0fd6d597

34 [ToBTOpEHue, 06001IEeHNE U bu6mmoreka [JOK

CHCTEMATH3aIUs 3HAHUH 21.05.2026 | https://m.edsoo.ru/5006273¢



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI CpeiHero o01mero o0pa3oBaHus
pe3yJibTara
) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEPOATHOCTH 3HAYCHWM  CIy4ailHOM  BEJIWYUHBI  TIO
pacnpeesieHUIo WIK ¢ MOMOUIBIO JHarpaMM
OnepupoBaTh MOHSATHEM MaTEMaTHYECKOIO OKWUIAHUS, MPUBOJIUTH
55 NpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe  OKUJaHHE
CllydallHOM BEJIWYUHBI, HAXOJAWUTh MaTEeMaTHUYECKOE OXHJaHUuE IO
JTAHHOMY pacipeesIeHUIO
5.3 Nwmets npencraBieHre 0 3aKOHE OOJIBIITUX YHUCETT
5.4 HNmets npencTaBieHre 0 HOPMaIbHOM PaclpeesIeHHN




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
) Teopus BeposiTHOCTEN U CTaTUCTUKA
YUucnoBsle XapaKTEpUCTUKHU CIy4alHBIX BEJIIMYMH: MAaT€MATHYECKOE OKHUJAHUE,
JUCIIEPCHUS U CTAHJAPTHOE OTKJIOHEHMeE. [IpuMepbl MpuMeHeHns MaTeEMaTHYECKOTO
51 0’XKMJIaHHs, B TOM YHCIE B 3aJadax U3 IMOBCEIHEBHOW XM3HM. MartemaTrmyeckoe
' OXKHJaHue OMHApHOM CilydyallHOHM BeNWYMHBI. MaTeMaTH4ecKoe O0XUAAHUE CYMMBI
CIIy4ailHBIX BEJIMYHMH. MaTeMaTH4eCcKOe OKMJIAaHWE M JAMCIEPCHS T€OMETPUYECKOTO
1 OMHOMHUAIBHOTO pacIpeieeHHM
5 3aKkoH OOJBIIKMX YHCEN M €ro posib B HayKe, Mpupoje u obmiectBe. Bbibopounslit
' METOJI UCCIIEJOBAHUN
[IpuMeppl  HempepbIBHBIX — CIIydailHbIX BenW4MH. [loHATHE O  IUIOTHOCTH
5.3 pacnpezneneHus. 3anaqu, IPUBOAAIINE K HOpPMaJIbHOMY pacnpeneneHuro. [Tonsatue o

HOPMAJILHOM PaclpeeICHHH




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI CPEJTHET'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM pe3yJIbTATaM OCBOCHUSA
OCHOBHOI1 00pa3oBaTe/IbHOI NIPOrpaMMBbI CpeHero 0o1ero
o0pa3zoBaHus

Brnagenne MeromaMm JOKa3aTENbCTB, AJITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIUpPOBATH M ONEPUPOBATh TMOHATUSMU: OIPEICIICHUE,
aKCHOMa, Teopema, CIIEJCTBUE, CBOWCTBO, NPU3HAK, JIOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KICHHE, MPHUBOJIUTH IMPUMEPHI U
KOHTPHIPUMCEDPHI, HUCITIOJIB30BATh METOJ MaTeMaTUYECKOU HHIAYKIHN;
MIPOBOAWTE AOKA3aTCIbHBIC PACCYXICHUA NPU PCHICHUU 3aJiad, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJIECHHHW; YMEHHE  OIEPUPOBATH
MNOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OII€pallMu HaJl MHOXCECTBAMU,
YMCHHE HCII0JIb30BAaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ afrmapar ajd OIruCaHus
PECAITBHBIX IMPOLECCOB U SIBJIEHUU U IIpu pCUICHUM 3a7a4, B TOM YHUCIIC U3
JIPYrUX y4eOHBIX MPEAMETOB; YMEHHE OIEpUpPOBATH MOHATHSAMH: Tpad,
CBSI3HBIM Tpad, NepeBo, IHKI, rpad Ha IIIOCKOCTH; YMEHHE 3a/aBaTh W
OTNUCBHIBaTh Tpadbl Pa3IMUYHBIMU CIIOCO0AMU; HUCIOJIB30BaTh Tpadbl mpu
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATYpaJbHOE 4YHCIO, LEI0€ YHCIO,
CTENEHb C LEJIBIM N0Ka3aTeseM, KOPEeHb HAaTypaJbHOW CTEMEHHU, CTENEHb C
palMoOHaIbHBIM II0Ka3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKa3aTelleM,
jgorapupmM umciaa, CUHYC, KOCHHYC U TaHI'€HC IIPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOJYNI0, PAalMOHAIBHOE 4YHCJIO, HPPALUOHAIBHOE YHUCIIO,
MHOY€ECTBA HaTYpalbHbIX, LIEJIbIX, PAllHOHAIBHBIX, 1€HCTBUTEIbHBIX YHCEII;
YMEHHUE MCIIOJIb30BaTh IPHU3HAKM JEIMMOCTH, HAWMEHbUIMH OOImui
JeTUTEeNh W HauMeHblllee ofliee KpaTHoe, airoput™m EBkimupa npu
pELIeHUH 3aj]lad; 3HAKOMCTBO C pa3jIMYHBIMU MO3ULUOHHBIMH CHUCTEMaMH
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAYCHUN U MpeoOpa3zoBaHUs
BBIP@KEHUI cO cTeneHsMH U Jiorapupmamu, npeoOpa3oBaHUs IPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUH;  yMEHUE  ONEpUPOBaTh  MOHATHUSIMU:
HOCJIeI0BATeNbHOCTh, apuMeTHyecKass Iporpeccus, TIeoMeTpuyecKast
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYecKas IpOrpeccus;
YMEHHME 3aJaBaTh IIOCIEN0BAaTEIbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHITUSMHU: KOMILJIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOJAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia,  (GopMa  3alUCH  KOMIUIEKCHBIX  YHCelN
(reomeTpuueckas, TPUTOHOMETpHYECKass U  anrebpanyeckas); yMeETb
MPOU3BOAUTE apu(METHUECKHe JAEHCTBUS C KOMIUIEKCHBIMH UHUCIIAMU;
MIPUBOJUTH NMPUMEPHI MCHOJIb30BAaHUS KOMIUJIEKCHBIX YHCEJ; OIEPUPOBATH




HNOHATUAMM:  Marpuua 2x2  u 3%3,  omnpenenuTenb  MaTpUllbl,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHue OoInepupoBarTh IOHATUAMM: paLUOHAIbHBIC, HPPALUOHAJIBHBIC,
MoKa3aTeNbHbIe, CTENEHHbIE, JIOrapu(MUUECKUe, TPUTOHOMETPHUECKHUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI; YMEHHUE OIIEPUPOBATH NOHATUSIMU:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa3OBaHKUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YpAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PAa3IMYHBIX IPUEMOB; PEIIATh YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C ITAPaMETPOM; IIPUMEHATHh YPAaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelIeHHs MaTeMaTHYecKHUX 3a7ad W 3ajad U3 pa3IMuHbIX oOnacrei
HayKU U peaNbHOW KU3HU

YMeHue omnepupoBarth HOHATHSIMM: (QYHKIHSA, UYETHOCTb (PYHKLUH,
MEePUOJUYHOCTh (DYHKIUU, OTPAHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKIMM, SKCTpeMyM (YHKIUHU, HauOojbllliee W HaWMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCHUMITOTHI rpaduka
¢byHKIMM, TepBas W BTOpas NPOM3BOJHAs (YHKIIMH, T€OMETPUYECKUH U
¢u3nueckuif CMBICT TMPOU3BOJHOM, mepBooOpa3Has, OIpeneaEHHbIN
WHTErpai; yMEHHEe HaXOJWTh AaCUMITOTHI TIpaduka (QYHKUHUU; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHHUS, YACTHOTO U KOMIIO3ULIUU
(hyHKIIMA, HAXOUTh YPAaBHEHUE KacaTeIbHOU K rpaduKy GyHKIIMH; YMECHUE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTAPHBIX (YHKLUUH; YMEHHE HCII0JIb30BaTh
MIPOU3BOJHYIO JUISI HUCCIENOBaHUS (QYHKIHM, HAXOAUTh HAUOOJIbIINE U
HauMEHbIIME 3HaueHWs (QYHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
UCIOJb30BAHUEM  amlmnapaTa MaTeMaTHYeCKOro —aHajau3a; HpPUMEHSTb
IPOM3BOJIHYIO Il HaXOXKJICHMs HAWIy4llIero pelieHHus B MPUKIAJHBIX, B
TOM YHUCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3NYECKHUX 3ajadax; HaXOIUTh
IUIOIAAX M 00bEMBI (UIyp C MOMOILBIO MHTErpaja; MPUBOAUTH IPUMEPEI
MaTeMaTHYeCKOT0 MOJEIUPOBAaHUS C MOMOILBI U depeHINaTbHbIX
ypaBHEHUH

YMeHue onepupoBath NOHATUAMU: rpa@uk QyHKIHUU, oOpaTHas QyHKIuS,
KOMIIO3uLMsl (QYHKIMHA, JHHEHHas (QYHKUWS, KBaapaTudHas (QyHKIUS,
panuoHanbHas (QYHKUOUS, CTEHEeHHass (YHKIHSA, TPUTOHOMETPUYECKHUE
GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTeJIbHAs |
norapupmuueckas (yHKIMH, YMEHHE CTPOHMTh TIpadUKH HM3YYCHHBIX
(GyHKLUH, BBIIOIHATH MpeoOpazoBaHus IrpaduKoB (QyHKIMH, HCIIOJIB30BaTh
rpaduKy JUIs U3y4E€HUS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 JIpyrux y4eOHBIX NPEIMETOBU 3ajau M3 pealbHOM XM3HM; BBIpaKaTh
(dopMynaMu 3aBUCUMOCTH MEXJy BETHYMHAMH; UCIOJIb30BaTh CBOWCTBA U
rpaduku (QYHKIMHA A7 pelleHUs ypaBHEHUH, HEPaBEHCTB W 3a/1ad C
napameTpamMy; H300pakaTb Ha KOOPAWHATHON IIJIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM

YmMmenue peuiatb TEKCTOBBIC 3aJa4d pPa3HbBIX THIIOB (B TOM 4YHUCJIC Ha




MPOLEHTHI, JIOJIM M YacTH, Ha JBUXKEHHE, PadOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3aJa4d U3 O0JIacTU YIpaBJIECHMsS JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHIO 3aJaud, MCCIEAOBATh IIOJy4EHHOE pEIICHUE U
OIICHUBATh TPABAONOJOOHOCTh PE3yJAbTATOB; YMEHHE MOJEIUPOBATH
peanbHble CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKCHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33J1a4H, MUCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJIEJIM  C  HUCIOJIb30BAaHUEM  amnmapara  aureOpsl,
MHTEPIPETUPOBATH MTOIYYCHHBIN pE3ysIbTaT

YMeHune omnepupoBaTh MOHATUSIMU: CpeAHee apudMeThudeckoe, MeauaHa,
HauOoJIbllIee U HAMMEHbBIIIEE 3HAYCHUS, pa3Max, IUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHMCJIOBOTO HabOpa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
“H(pOpMAIINIO, TIPEJICTABICHHYIO B TaONWIlaX, HAa JUarpaMmax, rpadukax,
OTPAKAIONIYI0 CBOWCTBA peajbHBIX MPOIECCOB WU SIBIICHUMN; MPEICTABIATH
WHPOpMAIIUIO C TIOMOIIBIO TAaOMWIT W  JaUarpaMM; HCCIIEI0BaTh
CTATUCTUYECKHE JIaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadudecKux
METOJIOB M JIEKTPOHHBIX CPEJCTB; TpauuecKu HCCIe0BAaTh COBMECTHBIE
HaOIOZICHUS C TTIOMOIIBIO AHarpaMM PacCeMBaHUS U TUHEHHOUN perpeccuu

YMeHHne omnepupoBaTh MOHATUAMM: CIYYalHBIM ONBIT M CIydalHOE
coObITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHUS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUYecKUX METOJO0B; IMPUMEHSTh
(GbopMyInbl  CIIOXKEHUS M YMHOXEHHsSI BeposiTHOCTeH, (OpMyny MOJHOM
BeposATHOCTH, (popmyny bepHymu, komOuHaTOpHBIE (GakThl U (HOPMYIIHI;
OIICHUBAaTh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE OINepHUpOBaTh
MOHATHSMM:  Cly4yailHass  BeJMYWHA, pacHpelesieHue  BEepOsSTHOCTEH,
MaTeMaTHYeCKoe OXHUJAaHHWe, JUCIEepPCHs U CTaHJapTHOE OTKJIOHEHHE
ClIydailHOM  BeIMYMHBL, (QYHKIUU  paclpeneieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, MMOKa3aTeIbHOIO U HOPMAJIHOTO pacHpelesieHuil; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeAesieHUN AJsl pelieHus 3a/1ad;
3HAKOMCTBO C MOHSITUAMHU: 3aKOH OOJBIINX YHCENl, METOJIbl BHIOOPOUHBIX
UCCIIEJIOBaHM; YMEHHE MPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX
yycell B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIEPUPOBATh
NOHSATUSIMU:  COYETAaHWE, [EePEeCTaHOBKA, YHUCIO COYETAaHUH, YHUCIO
nepecTaHoBOK; OuHOM HbBIOTOHA; yMeHHWE NPUMEHSITh KOMOWHATOpHBIE
(bakThl W pacCcyKIeHUs MO pelIeHus 3a7ay; OLEHUBATh BEPOSITHOCTH
pea’bHbIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MOJTYYECHHBIN pe3yJIbTaT

YMeHue onepupoBaThb  NOHATUSAMH:  TOYKA, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJIa, TUIOCKUH YroJi, ABYTrpaHHBIH
yroJ, TPEXTPaHHBIM YroJl, CKpelMBaroIIMecs MpsMble, NapauIeIbHOCTh U
NEPNEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEHN, YIOJl MEXKIY MPSMBIMH, YroJl
MEXAY NPSAMON U IUIOCKOCTBIO, YTOJ MEX]Y IIIOCKOCTSAMH, PACCTOSIHUE OT
TOYKHM 10 IUIOCKOCTH, PAacCCTOSIHUE MEXAY IPSIMBIMU, PACCTOSHUE MEXAY




IJIOCKOCTSIMU; YMEHME HCIIOJIb30BaTh IIPUM PEUICHUM 3a1ad HM3Yy4CHHbIE
(bakThl ¥ TEOpeMbl IUNIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl 0OBEKTOB
OKPYXKAIOLIEr0 MHpA; CTPOUTh MATEMAaTUYECKUE MOJEIM C IIOMOILUBIO
FeOMETPUYECKUX IIOHATUH M BEIHWYWH, pellaTb CBSA3aHHBIE C HHUMHU
IIPaKTUYECKUE 3a/1a4U
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YMeHne omnepupoBaTh MOHATHSAMH: IUIOHans (GUIYypel, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenumen, Npu3Ma, OUpaMuaa, (urypa W IMOBEPXHOCTb
BpallleHUs, OWIWHIAP, KOHYC, mmap, cdepa, twiomans chepsl, miIomams
MOBEPXHOCTH NHPAMUJIbI, TPU3MBI, KOHYyCa, LWIHHIpPA, O0BEM KyOa,
MPSIMOYTOJIPHOTO ~ MapajUieNienuneia, MHPAMHUIBI, TPU3MBI, I[HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs KOHyca W IWJIMHIPA,
napajyielbHble  OCH  WJIM  OCHOBAaHHWIO, CEYEeHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI W TIOBEPXHOCTH
BpaIlleHNs, UX CEYEHUS, B TOM YHCIIC C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(bopMyTHpOBaTh OMpENENCHHs] H3y9aeMbIX (DUTYp, BBIABUTATh TUIIOTE3HI O
CBOMCTBAX M TMpPH3HAKAX TEOMETPUYECKUX (QUTYp, OOOCHOBHIBATHUIH
OTpoBepraTh MWX; YMEHHE TMPOBOAWTH KiIAacCHPUKANUIO Quryp 1O
pa3NUYHBIM [PU3HAKaM, BBINOJHATH HEOOXOAWMBIE JOTOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHne  onepupoBaTh TOHSATHSIMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbI TIEPEHOC, CHMMETPUs Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOAO0OMS, TMMOMOOHBIE (GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (UTYpPBI, B TOM 4YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; MUCIOIB30BATh T€OMETPUUCCKUE OTHOIICHUS MPH
pellieHUH 3ajad; HaXOJUTh TI'C€OMETPUYECKUE BEIUYMHBI (JIMHA, YTOJI,
IUIOIab, 00BEM) IPU PELICHUH 33724 U3 JAPYrUX y4eOHBIX MPEJAMETOB H U3
peabHOM KU3HH, YMEHUE BBIYUCIISATH T€OMETPUUYECKAE BEIMYUHBI (JUTHHA,
yroJi, IUIONIaab, 00BEM, IUIOIMIA[Ab MOBEPXHOCTH), WCIOJb3Ys H3yYCHHBIC
GopMyIIBI ¥ METOJbI, B TOM YHCIIE: IUIOIIAh MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHyCa, [WJIMHIpPA, IUIOmMAab cdepsl; 00BEM  Kyda,
NPSMOYTOJIBHOTO — TapaJUIelienuIeia, MUPAMUIbI, TNPU3MBI, LWIKHIpPA,
KOHYCa, IlIapa; YMEHUE HaXOIUTh OTHOIICHUE 00BEMOB MOIOOHBIX DUTYD

12

YMmenue ONICpUpPOBATH IMOHATHUAMU: HNPAMOYIOJIbHAd CHCTEMaAa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa HA 4YHCIIO, Pa3JIOKCHHUEC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC INPOU3BCIACHHUE, BCKTOPHOC IIPOU3BCACHHUEC, YIOJd MCEKAY
BCKTOpPAaMU; YMCHHUEC HUCIIOJIb30BATh BGKTOpHHﬁ )51 KOOpI[HH&THLIfI MCETO AJIA
pelICHNA T€OMCTPUYICCKHUX 3a/iad U 3aaa4 APYyrux y‘-IC6HLIX npeaAMCETOB
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YmMmenue BLI6I/IpaTB MOAXOAAIINNA METOM IJIS peUICHUA 3ada4u; TOHUMAHUC
SHAYMMOCTHU MATEMATUKKU B H3YYCHHU MNPUPOJAHBIX U 06IJ_ICCTBCHHBIX




IIPOLIECCOB M SIBJICHUW; yMEHHME paCIlO3HAaBaTh IIPOSIBJICHUE 3aKOHOB
MAaTeMaTUKU B MCKYCCTBE, YMEHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MaTeMAaTHYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCEN
12 Panmonaneapie  umcna.  OOBIKHOBEHHBIE W JICCATUYHBIE  JPOOH, TIPOIICHTHI,
OecKOHEUHBIE TIEPUOTTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTETEHN
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm umncna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI
JleiictButenpHble unciaa. ApudMeTndeckre onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIUMCICHUS, NpaBUiIa OKPYIJICHHS, MPUKHUJIKA U OLIEHKA pe3yibTara
BBIYMCIIEHUI
1.8 | IIpeoGpazoBaHue BEIpAKECHUM
1.9 | KowmmiekcHbie yncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 | Lensie u 1poOHO-palIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTprYeCKUE ypaBHECHUS
2.4 | TlokazaTenbHbIC U JOrapu(hMHUUECKHE YPABHEHUS
2.5 | Lemnsie u 1poOHO-paIOHATIBLHBIE HEPABEHCTBA
2.6 | HppaumoHabHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUEe HEPABEHCTBA
2.8 | TpuroHomerpuieckue HepaBEeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHH:, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEHHBIX ypaBHEHUN. OnpeeTuTeNlb MaTPHIIbI
3 OyHKIMH U TpadUKH
31 OyHkusa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHkuuu. B3aumHo oOparHble
' ¢byuakiun. YérHple u Heu€THbIe GpyHKuuU. [lepuonudeckre QyHKIIMN
3.9 OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHud ¢yHkumn. Hymu dyHkuum.

HpOMe)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTHU (byHKI_[I/II/I




Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbospiee 1 HanMeHblee 3HaYeHHE QyHKINN
Ha [IPOMEXKYTKE

CrenenHas (QyHKIMS ¢ HATypaJdbHBIM U ILETBIM MoKazaresneM. E€ cBoiicTBau rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuieckue QyHKIHH, UX CBOMCTBA U rpadrKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumnToThl rpadgukoB GpyHknmidi. CBoiicTBa (PyHKIMIA, HENPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocieqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEMN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pynkuuu. IlponsBoaHbie 3eMeHTapHbIX QYHKIUI
[IpumeHeHnne NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTb H
4.2 | oskctpemymbl. HaxoxkmeHne HawOONBIIEro W HAaWMEHBIIEro 3HAa4YeHUs (PyHKIMM Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammbl Ditsiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHorOorpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa U Hayajla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia

Maremarnueckoro ananmsa. 10-11 kmacc. Anumos 1L A., Komsirun FO.M., TkaueBa M.B. u np.
AxunonepHoe o6mectso «M3narenscTBo «lIpocsenienne»

* MaTtematuka: anredpa 1 Hayajla MaTeMaTHYECKOT0 aHayIn3a, reomerpust. ['eomerpus. 10-11
kiacce. Atanacsit JI.C., byty3os B.®., Kagomies C.b. u np. AkiimonepHoe o0111ecTBo

«M3narensctBO «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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