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MNOACHUTEJIbHASA 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpemHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEIbSIBISIEMbIX K MaTeéMaTHYecKoMy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro o6OpasoBaHus. Peanmuzamusi mporpaMMbl 00€CIEUYHMBAET OBJIAJICHUE KIFOUEBBIMU
KOMIICTCHUOUAMU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O O6p330BaHI/I$I,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO H TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU
00yJaromuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VYu4eOHbli Kypc «BeposiTHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOHKEHUEM
U pa3BUTHEM OJIHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM mikoJibl. Kypc
npenHa3HayeH uid GOpPMUPOBAHUS y OOYYaroIIMXCsl CTaTUCTHMUECKON KYNbTYpbl U NOHHMaHUS
pOJIN TEOPHHM BEPOSITHOCTEH Kak MaTeMaTHUYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
coObITH, BenMUMH U mpoleccoB. [Ipu wu3ydeHun Kypca oOOramarwTcs MpeICTaBICHUS
yyYaluxcs 0 METo/iaX UCCIIEOBaHHs M3MEHUYMBOTO MHpA, pa3BUBAETCS NTOHUMaHUE 3HAUMMOCTH
1 OOIIHOCTH MaTeMaTHYECKMX METOJOB IMO3HAHHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTI'0 MUPOBO33PEHUSI.

CopepxaHue Kypca HalpaBlIEHO Ha 3aKpEIUIEHHWE 3HAHUN, MOJYyYEHHBIX NMPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIBI W Ha pa3BUTHUE MPEICTABICHUA O CIy4allHbIX BEJIMYMHAX U
B3aMMOCBS35X MEXKIy HHUMH Ha BaKHBIX IIPUMEpax, CIOKETbl KOTOPBIX IIOYEPIHYTHI W3
OKPY’KAOILIEr0 MHpA.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJISIMH B CTPYKType y4eOHOro Kypca «BepossTHOCTH U
CTaTUCTHKa» CpeJHEW IIKOoJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIEAYIOIUE OCHOBHBIE
cojepxarenbHble JUHUU: «CiydailHble COOBITHSI U BepOATHOCTH», «CiydaliHble BEIMYUHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro dacTb Kypca 3aHMMaeT H3y4€HHE TIEOMETPUYECKOro M OMHOMHAIBHOIO
pacrnpefesieHuii M 3HAaKOMCTBO € MX HEIPEPBIBHBIMU AaHAJIOTaMH — IOKA3aTEIbHBIM H
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Copnepxxanne nuHuM «CiydaiiHble COOBITHSI W BEPOSATHOCTH» CIY)KUT OCHOBOM ISt
(dbopMuUpoBaHHsA MpPEICTABICHUA O paclpesielieHud BEPOSITHOCTEH MEXIYy 3HAYCHUSIMHU
CIIyJaHbIX BEJIMYMH, a TAKKE 3Ta JIMHUSA HeoOXoIuMa Kak 0as3a JJIs M3y4eHHUs 3aKOHa OOJIbIINX
yucen — (pyHIaMEHTaJIbHOIO 3aKOHA, JIEHCTBYIOIIEIO B MPHUPOJAE M OOIIECTBE M HMEIOILEro
MaTeMartudeckyro  Qgopmanuzanuio. CaMm  3akoH  OOJBIIMX  YHMCed Ipellaraercs B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popManu3ma.

Tembl, cBsI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEIMYMHAMM, aKIEHTUPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha ONMCAHMM WM M3YYEHHMM CIy4alHBIX SIBJICHUH C TOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIENISIETCs MOKA3aTeIbHOMY U HOPMaJIbHOMY paclipeiesIeHUsIM,
IpU OSTOM TMpeNnojaraeTcs O3HAKOMHUTEIbHOE U3yYyeHHe MaTepuana 0e3 J0Ka3aTeslbCTB
MPUMEHSAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha usyuenue kypca «BeposTHOCTh M CTaTHUCTHKa» Ha 0a30BOM ypOBHE OTBOJAUTCS 1 yac B
HEJIENIO B TE€YEHUE KaXJI0ro roja o0yyeHus, Bcero 34 yueOHbIX 4acoB.



COJEP/KAHUE YYEBHOT' O KYPCA
11 KJIACC

YUucnoBble  XapaKTEPUCTUKU  CIIYYaWHBIX BEJIMYMH: MATEMaTHYECKOE  OXHUAAHUE,
JCIIEPCHS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepbl NpUMEHEHHST MATEMATUYECKOTO OXKHUJIaHUS, B
TOM 4YHCJIE B 3a/JadyaX W3 IIOBCEJIHEBHOM »KW3HH. MareMaTuueckoe OKHujaaHue OWHapHOU
CIy4YaHOM  BEIWMYMHBL. ~MareMaTH4yecKoe€ OXHUAAHUE CYMMBbI  CIyYallHBIX  BEJIMYHH.
MatremaTtuueckoe OXKUIAHUE U JUCIICPCHS TEOMETPHUICCKOTO U OMHOMHUAIBHOTO PaCIpeICICHHIA.

3akoH OOJIBIIUX YHCEN M €ro poJib B HayKe, MpUpojie u obmiecTBe. BeiOopouHbIit MeTO
HCCIICIOBAHUH.

[IpuMepsl HENpPEpBIBHBIX CIy4alHbIX BEIWYMH. [IOHATHE O IUIOTHOCTH paCIpENCIICHHUS.
3ajaun, TPUBOIAIIME K HOpMalbHOMY pacrpezaeneHuto. [loHsTHeE 0 HOpPMaJIbHOM
pacnpeeneHu .



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yJAbTAaThl OCBOCHHUSI MpOrpamMMbl ydeOHOro mpeamera «MaremaTukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MTPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON Ipa’KJaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYmYIIEro.

JCcTeTHYeCKOe BOCIIUTAHME:

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

dusuyeckoe BOCIIUTAHME:

chOpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHE 3HAHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUSA, IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylieil nmpodeccun U peaanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a7]a4 MATEMaTHYE€CKON HAaIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO HKOJIOTUYECKON KYIbTYphl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul pelIeHUs 3a71ad B 00JacTU OKPYKAIOLIEH Cpelibl, TIIaHUPOBAHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, MOHUMAaHUEM MAaTeMaTHYeCKON HAayKH Kak c(epsl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS ~ OBIQJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHBIMU  OeliCMEUaMIU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATIbHLIMU — Pe2yTIIMUSHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayuet).

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS JUISI 00O0OIICHHS
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® IPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIOUpaTh HauboJiee MOAXO MM ¢ y4ETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JAaHHOe, (GOpMHUPOBATh THIIOTE3y, ApPTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEJOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



® [IPOTHO3UPOBATH BO3MO’KHOE PA3BUTHE IIPOLIECCA, A TAKIKE BBIABUIaTh IIPEIIIOJIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Padora c undopmanueii:

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

e BpIOMpaTh MH(POPMAIMIO M3 HWCTOYHHKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3MPOBATh W HWHTEPIPETHPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (hopm
MIpE/ICTaBICHMUS;

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

® OLEHUBaTh HAAEKHOCTh HH(OpPMALMKM [0 CAMOCTOSITENHHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom cghopmupoeanHoCcms

COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo0menmne:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBHMSIMH U LEJISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelleHus 3a/1a4l, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

e B X0Je OOCYXIECHHUS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOU TeMbI, IPOOIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

® MIpEACTaBIATH PE3YyNbTAThl PEUICHUS 3aJaud, SIKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOCHHOCTEHN ayAUTOPHH.

CoTpyaHunyecTBo:

® T[IOHMMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJIbHON pabOTHI
IpU pelIeHHHd Yy4eOHBIX 3aJad; MPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThl, pacmpeneniarb BHABI padoT,
JIOTOBApUBAThCs, OOCYXKIATh MpOLIECC U pe3ynbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOZCH;

® y4acTBOBATH B IPYMIOBBIX Popmax paboThl (00CykaeHUsI, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMb» M HHBIC); BBINIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTMMH YICHAMH KOMaH/bl; OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIHIA
MPOJIYKT MO KPUTEPHUsIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenbvle oeticmaus, 0becneuusarom Gopmuposanue CMoviCilo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranm3anus:

COCTaBJIATh IUIaH, aJTOPUTM pEIIEeHUs 3a/aud, BBIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:



e BJAJeTh HABbIKAMH IIO3HABATEIBHOW pEPIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
11 KJIACC

CpaBHMBaTh BEpPOSTHOCTH 3HAYECHHM CIy4allHOM BEIMYMHBI IO PACHPENEICHUI0 WU C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTh MNOHATHEM MATEMAaTHYECKOTO OXHWAAHMS; IPHUBOJUTH NPUMEPHI, Kak
MIPUMEHSETCSI MaTEMaTHYECKOE OXKHUJAHUE CIYy4alHOM BEIMYMHBI HAaXOJUTh MAaTE€MaTHYECKOE
O’KHJAHME TI0 TaHHOMY PacCIpEIEICHHUIO.

HmeTs npencTaBieHue 0 3aKOHe OOJIBIINX YHCE.

Hmets npencTaBieHne 0 HOPMAJIbHOM PaCcIpECIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 MaremaTtuueckoe OXuAaHUE CITydailHON 4 bubnuorexa [JOK
BEJTUYMHEI https://m.edsoo.ru/5fbc5dcl
Jlucnepcus u CTaHAAPTHOE OTKIIOHEHUE bubnuoreka [IOK
2 . 4 1
CIy4ailHOW BEIMYMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3 0 3 1
AROT DOJBIIX HHeet https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiTydaliHbIEC BETMYHHBI 5 bubmuorexa [JOK
(pacmipenienenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
5 H 2 1
OPMATLHOE paciipesieietius https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHUE, 0600IICHNE 1 19 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
No KoJsinyecTBo yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
[ToBTOpenue, o6o0IICHNE,
CHUCTEeMaTU3als 3HaHH.

1 CrnydaifHble OTIBITHI U 1 bubnuoreka [JOK
BEPOSITHOCTH CITyYalHBIX https://m.edsoo.ru/430d330a
cooOpIThii. Cepun HE3aBUCUMBIX
HUCTIBITAHUHN
[ToBTOpeHnue, 0600IICHNE,

CHUCTEeMaTH3alrs 3HaHH.
Cny4aliHbl€ OTIBITHI U bubmuorexa [JOK

2 . 1 .

BEPOSTHOCTH CIy4aliHBIX https://m.edsoo.ru/a573a292
coOpIThii. Ceprn HE3aBUCUMBIX

WCIIBITAHUN

[ToBTOpEeHUE, 0600IICHNE,

cUCTeMaTH3allusl 3HAaHHUH.

Ciy4aliHble OTBITHI U bubnuoreka [JOK

3 . 1 .

BEPOSTHOCTH CIy4aliHBIX https://m.edsoo.ru/07a5e861
coOpITuii. Ceprn HE3aBUCUMBIX

WCIIBITAHUI

[ToBTOpEHUE, 0000IICHNE,

CUCTeMaTH3aIlHs 3HAaHUH.

4 Crny4aiiHble ONBITBI U 1 bubnuoreka [IOK
BEPOSITHOCTH CITyYaiHBIX https://m.edsoo.ru/32bc29bf
coObITHii. Cepuu HE3aBUCHUMBIX
HCIIBITAHUN
[IpuMepsl npuMeHEHUS bubnuoreka LIOK

5 1 .

MaTeEMaTUYECKOT0 0K IAHUS https://m.edsoo0.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

(cTpaxoBaHue, JIoTepes)

MareMaTH4eCKOe OXKHUIaHHE

bubmuoreka [JOK

6 CYMMBI CITy4ailHbIX BEJTMYUH https://m.edsoo.ru/Oadefe9e
MaremaTrnueckoe 0)KUJaHue

! [COMETPIT'ECKOTO 1 Pttpsim eco0 ru/200e21c2
OMHOMMAJIBHOTO pacTpeIeIeHUI " '
MaremaTrnueckoe 0)KuJaHue

8 reoverpusceroro e edsoo 117006769
OMHOMHUAJIBHOTO paclpeieIeHH " '

9 Jucnepcus U cTaHIapTHOE bubnnorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctangapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

11 Jlucniepcuun reoMeTpu4YeCKOro u bubnuoreka [IOK
OMHOMHAIILHOTO pacipeeIeHuUs https://m.edsoo.ru/4b5a495e
[TpakTrueckas padoTa ¢ Bubmorexa [IOK

12 ?;gﬁi;gOBaHmM DJICKTPOHHBIX https://m.edsoo.ru/a53cd884
3aKOH OOJIBIIMX YHCEN. Bubnmorexa [IOK

13 BH60quHHHvMeTOH https://m.edsoo.ru/94ddc34a
HCCIIeIOBaHUI
3aKOH OOJIBIIMX YHCEN. Bubnmorexa [IOK

14 BH60quHHHUMeTOH https://m.edsoo.ru/cf23b369
UCCIIeIOBaHUI
[IpakTuueckas pabora ¢ BuGnuotexa LIOK

15 fggﬁ;ﬁSOBaHmM HICKTPOHHBIX https://m.edsoo.ru/6¢c1d11a6

bu6mmoreka [JOK

16 Htoroas koHTpoJbHas paboTa https://m.edsoo.ru/7e379f8f
[Ipumepbl HePEPHIBHBIX

17 CIIydaiiHbIX BeITU4HUH. DyHKIUSA bubmmorexa [IOK

INIOTHOCTHU paCIIPCACIICHUSA.

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
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PaBHOMepHOE pacnipenenenue u
€ro CBOMCTBa

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIMYNH. OyHKIHS

bubmmorexa [{OK

18 IUIOTHOCTH pacIpeaeieHus.
pactiped https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacmpeneicHue u
€ro CBOMCTBA
3amauu, IPUBOISAIINE K
19 HOPMaJIbHOMY paclpeIesIeHHUIO. bubnnorexa [JOK
@OyHKIUS TUIOTHOCTH ¥ CBOWCTBA https://m.edso0.ru/97c19f59
HOPMAJILHOTO pacrpeesICHuUs
IIpakTryeckas padora ¢
20 HfHOHBSOBaHHepDA SJIEKTPOHHBIX bubmorexa LIOK
p https:/m.edsoo.ru/1f1f9ad9
TaOJINIT
IToBTOpEenue, 0000IIEHIE U
21 CI/ICTel\faTI/ISa Hst 3}?;Hm71 bubmiorexa LIOK
H ) https://m.edso0.ru/72953f4c
OmnucarenbHas CTATUCTHKA
IToBTOpenue, 0000IIEHIE U
22 CHCTenfaTnaa’ Hst 3}?;HH171 bubmiorexa LIOK
1 ) https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTATUCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
cucrteMarus3anus 3HaHuil. OnbITE bu6mmoreka [JOK
23 )
C PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fcbacf9
AJIEeMEHTapPHBIMH COOBITUSIMU
[ToBTOpEHUE, 0000IICHNE 1
o4 cucreMarusanusa 3HaHUHU. OTIBITE bu6mmoreka [JOK
C PaBHOBO3MOKHBIMHU https://m.edsoo.ru/538fd7cf
AJIEMEHTaPHBIMH COOBITUSIMU
[ToBTOpEHue, 0600ImEeHNE U
CHCTEMATHU3ALUs 3HAHUI.
8 N bubmuoreka [JOK
25 Brruncnenue BeposiTHOCTEN

COOBITUH ¢ MpUMEHEHHEM POopMYI
U TpauECKUX METOJIOB

https://m.edso0.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
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(koopuHaTHas MpsiMasi, IEPEBO,
quarpaMma Jusiepa)

26

[ToBTOpEHUe, 0600MIICHNE U
cucTeMaTu3anus 3HaHUH.
Brruncnenue BeposiTHOCTEN
COOBITHH ¢ IpUMEHEHHUEM (POPMYIT
U rpauyecKux METO/I0B
(koopaMHaTHas IpsMasi, 1epeBo,
auarpaMma Jusiepa)

bubmmoreka [{OK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
Beruucnenue BeposiTHOCTEN
coObITHI ¢ pUMeHeHHneM (hopMyIT
U rpauyecKux METOI0B
(KkoopaMHAaTHas HpsMasi, JepeBo,
auarpaMma Jumiepa)

bu6moreka [IOK
https://m.eds00.ru/59641277

28

[ToBTOpEeHue, 0600IICHNE 1
cUCTEMAaTU3alysI 3HaHUH.
Brrunciienue BepoaTHOCTER
COOBITHH ¢ IpUMEHEHUEM (HOPMYIT
U rpauyecKux METOI0B
(koopauHaTHas IpsMasi, 1EPeBo,
auarpaMma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3alys 3HaHUM.
CrnyvaiiHble BETUYHHBI U
pacripeiesieHus

bubmuoreka [JOK
https://m.edsoo.ru/00b2efb3

30

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMATH3aLIMs 3HAHUIA.
CnyyaiiHble BETUYUHBI U
pacnpeeneHus

bu6mmoreka [JOK
https://m.edsoo.ru/lcc2df8f

31

[ToBTOpEHue, 06001meHNe U
crcTeMaTH3aIlHs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/aeal298c



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c

Maremaruueckoe 0XUIaHIE
CIy4aliHOU BEJIMYHHbI

[ToBTOpEHUe, 0600MIICHNE U

32 CHCTEMAaTH3aLMs 3HAHUH. 1 bubmmorexa [{OK
MaTemaTHuecKoe OKUIaHHE https://m.edsoo.ru/640a8ebf
CIy4aliHOM BEJIMYHHbI

33 Hrorosas koHTpOJIbHAS paboTa 1 E;IS;II;I/(?T:ZI;ZC])—E)()I’IS/O fd6d597

34 [ToBTOpEHue, 06001mEeHNEe U 1 bubnnorexa [JOK
CHCTEMATH3AIMs 3HAHUIA https://m.edso0.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KVIACC
Kon .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara

Teopust BEpOSITHOCTEN U CTATUCTUKA

CpaBHHMBaTh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  T10

pacnpeacICHUIO UJIK C MIOMOIIBIO AUarpamMm

OHepI/IpOBaTB IMOHATUEM MATCMATUYCCKOTO OXWAaHHA, TIPUBOAWUTH

OpuMEpLl  TOTO, KaKk MNPUMCHACTCA  MAaTCMaTH4YCCKOC OXUJaHUC

52 cnyqaﬁHoﬁ BCINWYMWHBI, HaXOIUTh MAaTEMaAaTHYCCKOC OXHIAAaHUC II0
JTAHHOMY paclpeIesIeHUIO

5.3 Nwmets mpencTaBieHre 0 3aKOHE OOJIBIITUX YHCEeTT

5.4 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeesIeHHN

ITPOBEPAEMBIE DJIEMEHTBI COAEP KXAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucnoBble XapaKTEpUCTUKHU CIy4alHBIX BEJIIMYMH: MAaTEMATUYECKOE OXKUJAHUE,
JUCHEPCHUSl U CTAHJAPTHOE OTKJIOHEHHeE. [IpuMepbl puMeHeHns MaTeMaTUuYECKOTO
£ 1 0XKMJIaHHS, B TOM YHCIE B 3aJadyax U3 I[OBCEIHEBHOW XU3HHU. MaTemaTuyeckoe
' OXKHJaHWe OMHAPHOM CllydyallHOU BEeNWYMHBL. MaTeMaTH4ecKOoe OXUAAHUE CYMMBI
CIIy4ailHbIX BEJIMYMH. MaTreMaTu4ecKoe OKUJAHUE U JIUCIIEPCUs T€OMETPUYECKOTO
1 OMHOMHUAJIBHOTO pacIpeIeICHHMA
55 3akoH OOJBIIKUX YHCEN M €ro posib B Hayke, Mpupoje U obmiecTtBe. BriOopouHBIif
' METOJ1 UCCIIEI0BAaHUI
[Ipumepsl  HempepbIBHBIX  CIydaHbIX BedM4MH. [loHsATHE O IJIOTHOCTH
5.3 pacrnpeneneHus. 3agaun, NPUBOIAIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o

HOpMaJIbHOM pacClpCACICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA30OBATEJIbHON MPOT'PAMMBI CPEJTHET'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJbTATaM OCBOCHUSA
OCHOBHOI1 00pa3oBaTe/IbHOI NIPOrpaMMBbI CpeJHero 0o1ero
o0pa3zoBaHus

Bnagenue MeromaMu JJ0Ka3aTeNbCTB, AJITOPUTMAaMH PpELICHUs 3a/1ad;
yMeHue (GOpMYIHMPOBAaTH W ONEPUPOBATH TOHSATHAMH: OIpEACICHHUE,
akcuoma, Teopema, CIEeACTBHE, CBOMCTBO, NPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
o0paTHOE€ M NPOTHBOINOJOXKHOE YTBEP)KJIEHHE, MPUBOJIUTH INPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTEeMAaTUYECKON  MHIYKIHH;
MIPOBOJUTH J0Ka3aTeIbHbIE PACCYK/ICHUS MPHU PEIIEHUHU 3a]1a4, OLEHUBATh
JOTUYECKYI0  NPAaBUIBHOCTb  PACCY)KIEHHWHM; yMEHHE  OIEepUpOBaTh
MOHATUSIMH: MHOKECTBO, IMOJMHOYKECTBO, OTEpalMy HaJ MHOKECTBAMU;
YMEHHE HCIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar 1Jis ONMHCaHUs
peaIbHBIX MPOLECCOB U SBJICHUN U NPU PEUICHUM 3a/lady, B TOM YHUCIE U3
JIPYTrUX y4eOHBIX MPEAMETOB; YMEHHE OIEpUpPOBATH MOHATHSAMH: Tpad,
CBSI3HBIN Tpad, JAepeBo, IUKI, Tpad Ha TUIOCKOCTH; YMEHHE 3aJaBaTh U
OTHCHIBAaTh Tpadbl Pa3IWYHBIMU CIIOCOOAMU; MCIIOJIb30BaTh Ipadbl MpHU
pelIeHnH 3a1a4

YMeHrne omepupoBaTh MOHATHUSMU: HATypalbHOE YHCIO, IIEJI0€ YHCIIO,
CTENEHb C IEBIM TOKa3aTejaeM, KOpEeHb HATYpaJbHOW CTETICHH, CTENEHB C
palMoHaIBHBIM TIOKa3aTeJieM, CTENEHb C JCUCTBUTEIBHBIM ITOKa3aTeleM,
jgorapudM YuCIa, CHHYC, KOCHHYC M TAaHTE€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK IO MOJYJII0, pallMOHAJIBLHOE YHCIIO, HPPAHOHAIBHOE YHUCIIO,
MHOECTBA HaTYPAJIbHBIX, IIEJIbIX, PAllHOHATIBHBIX, JIEHCTBUTEIBLHBIX YHUCET;
YMEHUE HCIOJb30BaTh NPHU3HAKH JCIUMOCTH, HAUMEHBIIUHA OOIIHit
JENUTENIb W HauMEHbIee oO0Iee KparHoe, airopuT™M EBknmma npu
pelieHnn 3a1a4; 3HaKOMCTBO C Pa3IMYHBIMH TMO3WIIMOHHBIMH CHCTEMaMH
CUMCJICHHSI; YMEHHE BBIMOJIHSATh BBIYMCIICHUE 3HAYCHUH U MPeoOpa3oBaHus
BBIPOKCHUH CO CTENEHAMHU W Jorapudmamu, mnpeoOpa3oBaHUs IpOOHO-
palMoOHANbHBIX  BBIPQKEHHUH;  YMEHHE  ONEpUPOBATh  MOHATHUSAMHU:
MOCJIeIOBATEILHOCTh, apu(METHUYECKass TMPOrpeccus, TreoMeTpruYecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TIeOMETpHYecKas IpOTrpeccHs;
YMEHHME 3aJlaBaTh IIOCIEA0BATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POpMYN; yMEHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUICKCHBIE YHWCIA, MOJAYIb U apryMEHT
KOMIIJIEKCHOTO Yyucnia, dopmMa  3amMcu  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckasi, TpPUTOHOMETpHUECKas U anreOpaundeckas); yMeTb
IPOU3BOJIUTH apUPMETHUECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
NPUBOAUTH MPUMEPHI MCHOJIb30BAHUS KOMIUIEKCHBIX YHUCEN; ONEPUPOBATH
HNOHATUSAMU:  MaTpuma 2X2  u  3X3,  ompenenuTeNb  MaTpULbL,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YmMmenue ONCprUpoOBaTh IMOHATUAMU: PALNUOHAIBHBIC, HWPpPAIUOHAIIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMETPUUCCKUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OIICPUPOBATH NMOHATUAMU:
TOXKACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHHEC, HCPABCHCTBO,




CUCTEMa YpAaBHEHUHW M HEPABEHCTB, pPAaBHOCWIBHOCTb YPABHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PELIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PAa3IMYHBIX IPUEMOB; pELIATh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C I1ApaMETPOM; IIPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBbI
JUISL pEUIeHHUs MaTeMaTHUYeCKMX 3a7ad M 3aJad M3 Pa3InyHbIX objacTeit
HAyKU U PEAIbHON KU3HH

YMmenue omnepupoBaTth TOHATHSAMH: (DYHKOMSA, YETHOCTH (YHKIUH,
NEePUOMYHOCTD (PYHKIMH, OTPAaHHYECHHOCTh (YHKIUH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (YHKIHMH, HauOOJIbIIEe W HaWMEHbIIEe 3HAUCHHS
(GyHKIMU Ha TPOMEXKYTKE, HempepbhiBHAsS (QYHKIUSA, aCHMIITOTHI Tpaduka
¢yHKIMM, TepBas W BTOpas NPOU3BOAHAS (QYHKLHH, T€OMETPUUYECKUI U
¢u3znueckuif CMBICT TNPOU3BOJHON, mepBooOpa3Has, OINpeneaEHHbIN
UHTErpai; yYMEHHE HaXOAWTh AaCUMITOTHl TIpaduka (QYHKUHU; YMEHHE
BBIYMCIISATH POU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKIMM, HAXOAUTh YpaBHEHUE KacaTeabHOU K rpaduky QyHKUINN; yMEHHE
HaXOJUTh MPOU3BOJHBIE AJIEMEHTAapHbIX (YHKLMH; YMEHHE HCIOJb30BaTh
MPOU3BOJIHYIO I HCclefoBaHMs (YHKIMHM, HaXOAWTh HauOOJbLINE U
HauMEHbIINE 3Ha4YeHHs (QYHKIUN; CTpOUTh TpaduKd MHOTOUJIEHOB C
WCIOJIb30BAaHUEM  amnmapara MaTeMaTU4YecKOro aHajiu3a; MpUMEHSTh
MIPOU3BOJIHYIO JUISl HaXOK/IE€HUS HAWIy4dllero pelieHus B MPHUKIAIHBIX, B
TOM 4YHCJI€ COLMAIIbHO-DKOHOMUYECKUX U (PU3NYECKUX 3aJ[auyax; HaXOIUTh
miom@aau 1 o0bEMBI GUTYp ¢ TIOMOIIBIO MHTETpalia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUS C TOMOIIbI0 U depeHInaTbHBIX
YpaBHEHUH

YMeHne onepupoBaTh NOHATHAMU: rpaduk QyHKIMU, oOpaTHas (QyHKIUS,
KoMno3uIus (QyHKIWMA, JuHeHHas QyHKOWSA, KBajapaTU4Has QYHKINS,
panmoHanbHas (YHKIOWS, CTENEeHHAs (QYHKIWS, TPUTOHOMETPUYECKUE
¢dbyHkun, oOpaTHBIE TPUTOHOMETpUUYECKHe (GYHKIMH, TOKa3aTelbHAs W
jgorapupmuueckas QYHKIUH; YMEHHE CTPOUTh TrpauKd H3Y4ECHHBIX
(hyHKIIMHA, BBITOJHATH TpeoOpa3oBaHus rpadukoB GyHKIIUNA, UCIIOIB30BATh
rpaduKu Ui U3yYEeHUs! MPOLECCOB M 3aBUCHMOCTEH, MPU PEIICHUH 3a1a4
U3 JIpyrux y4eOHBIX NPEIMETOBU 3allad M3 PEATbHOUN KH3HH, BBIPAKAThH
(dopMynaMu 3aBHCHMOCTH MEXKIy BEJIMUYMHAMHM; HCIIOJIb30BaTh CBOMCTBA M
rpaduku  (QYHKIMA A0 pEIIeHUs ypaBHCHUH, HEPAaBEHCTB W 3alad C
napamMeTpamu; HW300pakaTh Ha KOOPIWHATHOW IUIOCKOCTH MHOMKECTBA
pellIeHH YpPaBHCHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemaTh TEKCTOBBbIE 3aJauyd pPa3HbIX TUIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJM M 4YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTb TOBApPOB U
yCIyr, HaJOId, 3a7ayd U3 00JacTU YNpPaBJICHMs JMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBIATh BBIPAXKEHUS, YPAaBHEHUs, HEPABEHCTBA U MX
CUCTEMBI IO YCJIOBHIO 3aJaud, HCCIEAO0BAaTh IIOJYYEHHOE pEIICHUE U
OLICHUBATh MpPaBAONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peajbHble CHTyalldd Ha s3bIKE MAaTEeMaTUKH; COCTaBJATh BbIPAXKEHHUS,
YPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3a/1a4M, HUCCIEN0BATh
IOCTPOEHHbIE  MOJIEIM  C  HCMOJb30BaHUEM  ammapara  anreOpsl,
UHTEPIPETHPOBATh NOJTYUYEHHBIN pe3yabTar

YMeHue omepupoBaTh MOHATUSMU: CpefHee apudmeTHdeckoe, MeIHaHa,
HauOoJblllee ¥ HaWMEHbILIee 3HAUCHHs, pa3Max, AUCIEPCHUsi, CTaHAApPTHOE
OTKJIOHEHHE 4YMCJIOBOTO HabOpa; yMEeHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMaIMIO, IPEJCTABICHHYIO B Ta0NIUIaX, Ha JUarpamMmax, rpaQukax,




OTPaKAIOUIYI0 CBOMCTBA PEaJbHBIX NMPOLIECCOB U SIBICHHUMN; MPEICTABIATDH
uHPOpMAIMIO C TOMOINBI0 TAaONWMIl ®  JAMarpamM; HMCCIEI0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C MpPUMEHEHHEM rpaduyeckux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpauyecku MCCIeI0BaTh COBMECTHBIE
HaOIIO/IEHHsI C TOMOIIBIO THarpaMM pacCeWBaHUs M JMHEWHOU perpeccuu

YMeHHne onepupoBaTh IOHATUAMM: CIY4alHBIM ONBIT M  ClydalHOE
COOBITHE, BEPOATHOCTh CIy4aHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpauyecKux METOJOB; HPUMEHSThH
(GopMyNIBI CIIO)KEHHUST ¥ YMHOXXEHHSI BEpPOATHOCTEH, (QOpMyNy IOIHOM
BEpOSATHOCTH, Gopmyny bepHymin, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
MOHATUSAMH:  CIydailHass BENUYMHA, pAaCHpelesieHHne BEpOSTHOCTEH,
MaTeMaTH4eCKOe OKUIAaHWE, MIHUCIEPCUsT W CTaHAaPTHOE OTKIIOHEHUE
CIIyYaifHOH  BENMYMHBL, (YHKIUM  paclpesieNeHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTeIbHOTO M HOPMAJIBHOTO PACHpEAeIeHHH; YyMEeHNe
WCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENENICHUH JUTsl pelIeHHus 3ajad;
3HaKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIIMX YWCEJ, METOJBI BEIOOPOYHBIX
WCCIIeIOBaHUI; YMEHHE IPUBOANUTH IPUMEPHI MPOSBIICHHUS 3aKOHA OOJIBIITIX
9rcen B MPHUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX, YMEHHE OINEPUPOBATH
MOHATHUSAMH: COYETAaHWE, TMEPEeCTAHOBKA, YHCIO COYETAHWH, YHCIIO
MepecTaHoBOK; OMHOM HpBIOTOHA; yMeHHE MPHUMEHSATh KOMOHHATOPHBIE
GakTel W pacCyKICHHS JUIS PEIICHUs 3aaad; OICHWBATh BEPOSTHOCTH
peambHBIX ~ COOBITHH;  COCTaBISATH  BEPOSTHOCTHYIO  MOJACIh U
UHTEPIPETUPOBATH MOJYYEHHBIH Pe3ysIbTaT

YMeHnue omnepupoBaTh  MOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMYHHA Yrja, TUIOCKUN yroJl, ABYIpaHHBIH
yroJy, TpEXIpaHHBIM YroJ, CKpelMBaroluecs MpsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTD NPSIMBIX U MJIOCKOCTEH, YIOJl MEXIY MPSIMBIMH, yroj
MEXIy MPSMON U TUIOCKOCTBIO, YTOJ MEX]Y IIOCKOCTAMHU, PACCTOSIHUE OT
TOYKH 10 IUIOCKOCTH, PACCTOSHHUE MEXAY MPSAMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME HCHOJb30BaTh IPH PEIICHUU 3a/lad H3YyueHHBIE
(akThl ¥ TEOpEeMbl IJIAHUMETPUU; YMEHUE OLICHWBATH pa3Mepbl 0OBHEKTOB
OKPY)KAIOILIET0 MHPA; CTPOUTH MATEMATUYECKHUE MOJEIH C MOMOIIbIO
F€OMETPUYECKUX TMOHATHUI W BENWYMH, pellaTh CBS3aHHbIE C HUMU
PAKTHYECKUE 3a]1a41
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YMeHue omnepupoBaTh MOHATHSIMH: IUIOMAAs (GUTYpbI, 00BEM (UTYDHI,
MHOTOI'PAaHHHUK, IPAaBUJIbHBIH MHOTOTPAaHHHK, CEYCHHE MHOTOTPaHHHUKA,
KyO, mnapaienenumnea, mnpusMa, Oupamuaa, Qurypa U MOBEPXHOCTh
BpallleHus, LWIMHIP, KOHYC, Iiap, cdepa, momans chepsl, MIOMAIb
MOBEPXHOCTU MUPAMUJIBL, MPHU3MBI, KOHYyca, LWIHHIpa, 00BEM Kyoa,
OPSIMOYTOJIBHOTO  MapaijieNienumnea, MNHPaMUIbl, MPU3MBI, IHIUHAPA,
KOHycCa, Ilapa, pa3BEPTKAa MOBEPXHOCTHU, CEYEHHUS KOHyca W LMIUHIpA,
napajjieJlbHble OCH WJIM OCHOBAaHHIO, CEUEHHWE I1apa, IUIOCKOCTb,
Kacaromfasicss cdepbl, I[HIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTPaHHHMKA, HM300pa)kKaTh MHOTOTPAHHUKH, (GUTYPHl U TOBEPXHOCTH
BpalEHUsl, UX CEUEHHUs, B TOM YHCII€ C MOMOILIBIO 3IEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSTEIHHO
(dhopMmynupoBaTh OMpeaeNeHus] U3y4aeMbIX (UTYp, BBIIBUTAaTh THIOTE3HI O
CBOMCTBaX M TMPHU3HAKAX TEOMETPUYECKUX (UTYp, O0OOCHOBBIBATHUIIH
OTIpOBEpraTh HX; YMEHHE TPOBOJWTH KiaccupuKanuioo GUryp Imo




pPa3IUYHBIM TMPU3HAKAM, BBINOJHATh HEOOXOJUMBIE JOTOJTHUTEIHHBIC
MOCTPOCHUS
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YMmenue onepupoBaTb MOHATHSMM:  JBIKEHME B  IIPOCTPAHCTBE,
napajulesIbHbII [IEPEHOC, CUMMETpPUsl Ha IUIOCKOCTHM M B IIPOCTPAHCTBE,
IIOBOPOT, TMpeoOpazoBaHWe MM0a00us, TOM0O0HBIE (UTYypBI; yMEHHE
pacrno3HaBaTh paBHbIE U IMOAOOHBIE (QUIYpBl, B TOM YHCIE B IMPHUPOAE,
UCKYCCTBE, apXUTEKTYpE; UCII0Ib30BaTh I'€OMETPUUECKUE OTHOLIEHUS MPHU
pelIeHUH 3a]la4; HaxXOIUTh TI'€OMETPUYECKUE BEJIWYUHBI (AJIMHA, YroJ,
I0IIaAb, 00BEM) IPU PELICHUH 337a4 U3 APYrUX y4eOHBIX MPEAMETOB U U3
peaJIbHOM KU3HU; YMEHUE BBIYMCIATH T€OMETPUUYECKUE BEIMUYMHBI (UIMHA,
yroi, Iiomaab, 00bEM, IMJIOLIAAb MOBEPXHOCTH), HCIOJIb3YysSd H3Y4YECHHBIE
(¢bopMynbl M METOJbl, B TOM YHUCIE: IUIONIAb MOBEPXHOCTH MHpPAMUJPbI,
NMpU3MBI, KOHYyCa, IWIMHIApa, IUomaas cdepbl; 00BEM  KyOa,
MPSIMOYTOJIBHOTO ~ Mapajielenunena, HTUPaMUIbl, MPU3MBbI, IWIMHIPA,
KOHYCa, Il1apa; YMEHHE HAXOIUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSIMU: MPSAMOYrOJbHAas CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATBHI TOYKH, KOOPJIWHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOpa Ha YHWCIO, pa3JioKeHHE BEKTopa Mo Oasucy,
CKASIPHOE TMPOM3BEACHHE, BEKTOPHOE NPOU3BEIACHHUE, YOl MEXIy
BEKTOpPAaMH; YMEHUE UCIIOIb30BaTh BEKTOPHBIA U KOOPAUHATHBINA METO TS
pelieHus TEOMETPUUECKHX 3a]1a4 M 3a71a9 IPYruX YIeOHBIX IPEIMETOB
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YMeHne BbIOUpATh MOJIXOANIUN METO Il PEIICHUs 3a/aud; IIOHUMAaHHE
3HAYUMOCTH MAaTEeMaTHUKd B W3YYEHUU HPHUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBICHUN; YMEHHE paclo3HaBaTb MPOSBICHHE 3aKOHOB
MaTeMaTHUKU B UCKYCCTBE, YMEHHE NMPHUBOJIUTH MPUMEPbl MaTeMaTH4YECKUX
OTKPBITUHA POCCUHMCKON U MUPOBOM MaTEMATHYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypanbeHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEBIX YUCE
19 Pannonanbuple uncna. OOBIKHOBEHHBIE M JIECATUYHbIE JPOOM, IPOLIEHTHI,
OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C palMoOHaJIbHBIM Moka3areneM. CBoiicTBa
' CTeTeHH
15 CuHyCc, KOCHMHYC M TaHIE€HC YHUCJIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI
JlelictBuTenbHbIe ynciaa. ApudMeTHYECKUE OTIEpalUH C JIEHCTBUTEIBHBIMUA YHCIAMHU.
1.7 | IlpuOnux€HHbIE BBIYMCICHUS, MIPaBUIa OKPYIJICHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIUMCIIEHUI
1.8 | TlpeoGpa3oBaHue BEIpAKECHUIMA
1.9 | KowmmiekcHbie yncna
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | lensie u 1poOHO-palIMOHATBHBIC YPAaBHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYeCKUE YpaBHECHUS
2.4 | Tloka3zaTenbHbIC U JOrapuhMUUECKUE YPaBHEHUS
2.5 | ensie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppaumoHaibHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUEe HEPABEHCTBA
2.8 | TpuroHomeTrpuieckue HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEHHBIX ypaBHEHUN. OnpeeTuTeNlb MaTPHIIbI
3 OyHKIMH U TpaduKH
31 OyHkiusa, crnocodbl 3amaHus QyHKUMM. ['paduk QyHkuumu. B3aumao oOparHble
' ¢byukiun. Yetaple 1 Heu€THbIe GyHkuuu. [leproanueckue QyHKIIMN
OO6nacTh ompeneneHUss W MHOXECTBO 3HaueHud ¢yHkumu. Hymu dyakuum.
3.2 | TIpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PyHKIHH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMU. HanOosbiee 1 HanMeHblee 3HaYeHHE (QyHKIUN




Ha IPOMEXKYTKE

Crenennas (pyHKIMS C HaTypaJbHBIM M IEJIBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadgukoB GpyHKImA. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. IlponsBoaHbIe 3eMeHTapHbBIX QYHKIUI
[IpumeHeHnne NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskcrpemymbl. HaxokneHre HaWOOJBIIEro W HAaUMEHBINETO0 3HA4YeHUs (DyHKIMW Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammel Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKA
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPBI
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