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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «BeposTHOCTh U CTaTUCTHKA» 0a30BOTO YPOBHS IS
obyuatommuxcs 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYAAPCTBEHHOTO
00pa30oBaTeNILHOTO CTaHJApTa CPEIHET0 001Iero 00pa3oBaHus, ¢ yu€TOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPEIBSIBIIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, W TPATUIMNA POCCHHCKOTO
oOpa3oBanus. Peaymzanusi mporpaMMbl 00SCIICUNBACT OBJIAJICHUE KIFOYCBBIMH KOMITCTCHITUSIMH,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M NIO3HABATCJILHOI'O PAa3BUTHA JIMYHOCTHU 06yqa}01111/1xcs[.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposiITHOCTh 1 cTaTUCTHKa» 0a30BOr0 YPOBHSI SIBISETCS MPOJOKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHsS OCHOBHOM mikoJibl. Kypc
npenHazHayeH uis GOPMUPOBAHUS y OOYYaroIIMXCsl CTATUCTHUECKON KYJNbTYpbl U NMOHHMaHUS
pOJIN TEOPHH BEPOSITHOCTEN Kak MaTeMaTHYeCKOTO MHCTPYMEHTa JUIsl M3Y4YeHHs CIydalHBIX
cOOBITH, BEIMUYNH U npolieccoB. [Ipu n3yuennn Kkypca odoramarTrcs NpeACcTaBIeHUs yUaluXcs
0 METOJIaX MCCIE0BAHNS U3MEHYMBOTO MUPA, pa3BUBAETCSI IOHUMAaHKE 3HAYUMOCTH U OOLTHOCTH
MaTeMaTHYEeCKUX METOJ/IOB IMO3HAHUS KaK HEOTHEMJIEMOW 4YaCTH COBPEMEHHOTO €CTECTBEHHO-
Hay4YHOTO MHPOBO33pPEHHUSI.

CogepxaHue Kypca HalpaBJIeHO Ha 3aKpEIUIeHHWE 3HAHWUN, MOJYyYEHHBIX NPHU H3yYEHHH
Kypca OCHOBHOM IIKOJIbI U HA Pa3BUTHE MPEICTABICHUHN O CIIydallHbIX BEJIMYMHAX U B3aUMOCBSI3SIX
MEXAY HUIMH Ha BaXHBIX MPUMEPAX, CIO’KEThI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIEr0 MUpA.

B cooTBeTcTBUM C yKa3aHHBIMM LIEJIIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTUCTHKa» CpeJHEH IIKOJbl Ha 0a30BOM YpPOBHE BBIJICJIEHBI CIEAYIOIUE OCHOBHBIE
coaepxatenbHbie JTUHUA: «CiydaifHble COOBITHS U BEPOSATHOCTH», «CiydaliHble BEJIMYWHBI U
3aKOH OOJIBIINX YHCET.

BaxHyro dacTb Kypca 3aHMMaeT H3y4€HHE TIEOMETPUUYECKOr0 M OMHOMHAIBHOTO
pacnpenesieHuii M 3HAaKOMCTBO € MX HEINPEPBIBHBIMH AHAJIOTaMH — IOKA3aTENbHBIM H
HOPMAaJIbHBIM paclpeAcICHUsIMU.

Copnepxxanne nuHuUM «CiydaiiHble COOBITHSI M BEPOATHOCTH» CIY)KUT OCHOBOM st
(bopMupoBaHUs IPEICTABICHUH O paclpee/IeHUH BEPOSITHOCTEH MEX Ty 3HAUEHUAMH CITy4aitHbIX
BEJIMYMH, a TaKKe 3Ta JMHUA HeoOXoAMMa Kak 0a3a A M3y4eHUs 3aKOHa OOJIBIIMX YHCEN —
(GyHIAMEHTAJILHOTO 3aKOHAa, JAEHCTBYIOUIETO B HPUPOJE M OOLIECTBE U  HMEIOILEro
MaTeMaruyeckyro  Qgopmanuzanuio. CaMm  3akoH  OOJbIIMX  YHMCed  Ipejlaraercsi B
03HAKOMUTENBHOU (hOpME ¢ MUHUMAJIbHBIM HCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popManu3ma.

Temsl, cBsI3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEJIMYMHAMM, aKUEHTUPYIOT BHUMAaHUE
LIKOJIBHUKOB Ha ONMCAHMM M M3YYEHHMM CIy4alHBIX SBJICHUH C IOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHUE YIENSIETCs T0KA3aTeIbHOMY U HOPMaJIbHOMY paclipeiesIeHUsIM,
IpU OSTOM IMpenojaraeTcs O3HAKOMHUTEIbHOE H3ydeHHe Marepuana 0e3 J0Ka3aTelbCTB
IPUMEHSAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HU3YUCHHC KYypcCa ((BCPOHTHOCTB U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOAUTCA B 10 xmacce
1 gac B HCACIIO B TCUCHHUE BCCTO roaa 06y‘leHI/I$I, Bcero 34 y‘le6HHX qacoB.



COJEPKAHUE YYEBHOI'O KYPCA

[IpencraBnenne JaHHBIX C MOMOIIbI0 Tabnui u auarpamm. Cpeanee apuMeTHUECKOE,
MearaHa, HanOoJIbIlee U HAaMMEHbIIIee 3HAaUeHUs, pa3Max, TUCIIEPCHsI U CTAaHIapPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCHEPUMEHTHI (OIBITHI) M CIydallHble COOBITHS. DJIEMEHTApHBbIE COOBITUS
(ucxonpl). BepodTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOATHOCTU COOBITHH.
CrnyyaiiHble OIBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOHBIMHU AJIEMEHTAPHBIMHU COOBITUSAMU.

Onepauuy HaJ COOBITHSIMH: IEpecedeHHe, 0ObEIUHEHHE, MPOTUBOIOJIOKHbBIE COOBITHUS.
JHuarpammsl Diinepa. @opmyiia CI10KEHUS BEPOATHOCTEN.

YcnoBHas BEpOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBO CllydallHOro 3KCIEPUMEHTA.
dopmyra moaHoO#M BepoaTHOCTU. He3aBucumelie cOOBITHS.

KombOunatopHoe npaBuio ymHoxeHus. IlepecranoBku u ¢aktopuan. Yuciao coueTaHuid.
Tpeyronbuuk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHbIii citydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble HCIIBITAHMUSL.
Cepust HE3aBUCHMBIX HUCHBITAaHUN A0 mepBoro ycmnexa. Cepusi HE3aBUCHMBIX HCIBITAHUN
beprymn.

CnyuaiiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
[Ipumeps! pactpenenieHnid, B TOM 4HcCiie, TEOMETPHUECKOe U OMHOMHAIIBHOE.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO mpenmera «Maremarnukay
XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTBIO  TPAKIAHCKOW TO3WIMH  OOydaromerocs Kak AakTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOro OOIIECTBA, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX
(G YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHHM, MPOIEAYP IPaskIaHCKOTO OOIIeCTBa (BHIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICCTBOBAThH C COI[MATBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIMSAMHE 1 HA3HAYEHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTBHIO POCCUNCKON I'PA’KJAHCKOM MJIEHTUYHOCTH, YBaXEHHUS K MPOIUIOMY U
HACTOSIIEMY POCCHICKOM MaTeMaTHKH, [IEHHOCTHBIM OTHOUIEHHEM K JTOCTHKEHHUSIM POCCHUUCKUX
MAaTE€MaTUKOB W POCCUMUCKON MaTEMAaTHYECKOW WIKOJbI, K MCIOJIb30BAHUIO 3TUX JTOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM  JIYXOBHBIX IIEHHOCTEH  POCCHMCKOTO  Hapoda, CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUSA, 3TUYECKOTO MOBEICHHS, CBS3aHHOTO C MPAKTHYECKUM IPUMEHEHUEM
JOCTMKEHU HAyKH W JEATEbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJAa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MUPY, BKJIKOYAsl 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, pEHICHUH, PaCCYXICHHH; BOCHPHUHUMYHBOCTHIO K MAaTEMaTHYECKUM acIeKTaM
Ppa3IMYHBIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSTh MAaTEMaTHUECKHE 3HAHUS B MHTEPECax 3[0POBOTO U
Oe30macHOTO 00pasa )KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 37I0POBBIO (3/I0pOBOE MUTAHUE,
cOalaHCUPOBAHHBIN PEKUM 3aHITUM U OTIbIXA, PETYISIpHAs (PU3NUYeCcKass aKTUBHOCTS ); PU3HUECKOTO
COBEPILICHCTBOBAHMS, ITPU 3AHATUSX CIIOPTUBHO-03I0POBUTEIBHOMN JEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LICHHOCTH TPYA0IIO0HS; HHTEPECOM K pa3JIMUYHbIM chepam
npodeccuoHabHON AESITeTbHOCTH, CBS3aHHBIM C MAaTeMAaTUKONW M €€ MPUIIOKEHUSMH, YMEHHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP OyayIieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIE
IJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHUYEeCKOMY 00pa30BaHHIO M CaMO0Opa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHHUM MPAKTUUYECKUX 3a]ad
MaTeMaTU4YeCKON HaINpaBJICHHOCTH.

IKoJI0ru4YecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJOTHYECKOH KYIbTYphl, TMOHUMAHHEM BIUSHHUS COIMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM CpeAbl, OCO3HAHUEM
rI100aTBFHOTO XapaKTepa SKOJOTUYECKUX MPoOIeM; OpUeHTAIluell Ha MPUMEHEHNE MaTeMaTHYEeCKIX
3HAHMUN AJIs pelieHus 3a/1a4 B 00JIacTH OKpYKalolel cpebl, MIaHUPOBAHUS MOCTYIIKOB M OI[CHKU
HX BO3MOXHBIX ITOCIIEICTBUH ISl OKPYKAKOLIEN CPE/IbI.

IleHHOCTH HAYYHOIO NO3HAHHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS
HAyKH U 0OILIECTBEHHOW MPAKTUKH, TOHUMAHHEM MaTeMaTUYECKOM HayKH Kak cephbl YeI0BEeUECKO
JESATENBHOCTH, 3TAMNOB €€ Pa3BUTHS U 3HAUUMOCTH JIJIs1 pa3BUTHUS [IUBUIIN3ALIUN; OBJIA/ICHUEM SI3bIKOM
MaTeMaTUKd WU MAaTeMaTH4eCKOM KyJabTypOl Kak CpEICTBOM T[O3HaHUSI MHpPA; TOTOBHOCTHIO
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pPe3yIbTaThl OCBOCHHSI IMPOTPaMMBbl ydeOHOro mpenmera «Maremarnkay
XapaKTEPU3YIOTCA OBJIQJICHHEM YHUBEPCaTbHBIMHU MM03HABATEJIbHBIMU JCHCTBUSAMH,
VHUBEPCATHHBIMH ~ KOMMYHHUKATHBHBIMH  JCHCTBHUSMH, YHUBEPCAIBHBIMH  PETYJIATHBHBIMU
JIEACTBUSAMM.

1) YHuBepcanbHble TO3HaBaTeNbHBIC NEHCTBUSA, oOecmeunBaroT (opMupoBaHHE 0a30BBIX
KOTHUTUBHBIX TIPOLIECCOB OOyYarOmMXCsi (OCBOGHHME METOJOB IMO3HAHUS OKPYXKAIOIIETO MUPAa;
MIPUMEHEHHE JIOTUYECKHUX, UCCIIEIOBATEILCKUX OTIEpallnii, yMEHU! paboTath ¢ nHpopmarmen).

ba3oBrnie mornueckne eiCTBU:

® BBISBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOLIEHWW MEXIY MOHATUAMH; (OPMYIHPOBATH OIMPEACICHUS TOHSITHH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JIsl 0000IIEeHUS 1
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

e BOCHPHHUMATh, (HOPMYIHPOBATH W TPeoOpPa3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC H
OTpHIIATENbHBIE, CIUHUYHBIE, YACTHBIE U O0IINE; YCIOBHBIE;

® BBISBIATh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUUs B (pakTax,
JMAHHBIX, HAOMIOJCHUSX U YTBEPXKICHUAX; TMpeylaraTb KPUTCPUHM JJIs1 BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIe7laTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUYEHUI TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIFHO JOKA3aTelIbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (TpsMble U
OT IPOTUBHOTO), BBHICTPAWBATh apryMEHTAIIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXIEHUS U BBIBOJIBI,

e BBIOMpATH CIOCOO pelIeHus yueOHO 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJiee MOAXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

® ICIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKIII HHCTPYMEHT NMO3HAHUS; (POpMyIUpoBaTh
BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOpPEUHE, IPOOIeMy, yCTaHABIMBATh UICKOMOE U JIaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

® T[POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA  3KCIIEPUMEHT, HCCIEeIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oObeKTa, SBJICHMs, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (hOpMyIUpOBaTh 0OOOIIEHNUS U BBIBOJBI MO Pe3yibTaTaM MPOBEIEHHOTO
HaOIOJICHUS, HUCCIIEJIOBAaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX pPE3yIbTaTOB,
BBIBOJIOB M 000OILIEHHI;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE IMPOLIECCa, a TAKXKE BBIIBUTATh MPEATNOJIONKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ undopmanueii:

®  BBIABIATH JeUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJISl OTBETA HA BOMPOC M AJIS
peuieHus 3a1auu;

e BbIOMpaTh WHGOPMALMIO W3 HUCTOYHHKOB PAa3NUYHBIX THIIOB, aHAIU3HPOBATH,
CUCTeMATU3UPOBAaTh U HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3IUYHBIX BUIOB U (POpM
MIpEACTABICHUS;

® CTPYKTypupoBaTh HWH(GOpMAIMIO, TPEACTaBIATH €€ B Pa3NIUUYHBIX  (opMax,
WJUTIOCTPUPOBATH TpadUIeCKH;

® OIEHMBATh HAA&HKHOCT, HMHPOPMAIMH MO CaMOCTOSATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.



2) VYuuBepcalbHble KOMMYHHKATHBHBIE J€HCTBHS, 0OeCHeurBarOT CHOPMHUPOBAHHOCTH
COLIMAJIBHBIX HABBIKOB 06yqa10m1/1xc;1.
OO01enue:

BOCIIPUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBHU C YCIOBHUAMU H LCIIIMU
06HIGHI/I$I; SICHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U TIMCbMCHHBIX
TCKCTAaX, AaBaTb IOSACHCHHUA IO XO4Y PCHICHHA 3adadyu, KOMMCHTHPOBATH HOJIy‘-ICHHI:IfI
pe3yJbTar;

B X0Jie OOCY)KJEHUS 3aJlaBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMON TeMbl, POOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBATbh WJCH, HAILICJICHHBIC HA IMOUCK PCHICHUA; COIMMOCTABJIATH
CBOM CYXICHHUS C CYKICHUSIMHU JPYTUX YYaCTHUKOB JManora, oOHapy>KuBaTh pazindue u
CXOJICTBO TIO3WIMH; B KOPPEKTHOH (opme GOpMYyIHpOBaTh pa3HOTIIACHS, CBOHU
BO3PAKEHHS,

NpCACTABIATE PE3YyJIbTaTbl PCIICHHUA 3ada4du, ISKCIICPUMCHTA, HCCIICAOBAHUA, IMPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM 3a7ad Mpe3eHTaluu U
0COOEHHOCTEH ayAUTOPHH.

CorpyanunuecTno:

MOHUMATh M HCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYATbHOW pabOTHI TpU
pemeHny y4eOHBIX 3aqad; MPUHUMATH IIeJh COBMECTHOW JeATENIbHOCTH, IUIAHUPOBAThH
OpraHM3aIMI0 COBMECTHOW palOThI, pacnpeAensiTe BUABI paboOT, JOroBapuUBaTHCA,
o0cyXJaTh Mpolecc U pe3yinbTaT padboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IPYNIOBBIX (popMax paboThl (0OCYykIeHHs, OOMEH MHEHMI, «MO3TOBbBIE
LITYPMBI» U UHBIE); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JAECHCTBUS C
JIPYrUMH 4I€HAMH KOMaH/bl; OLEHUBATh Ka4€CTBO CBOETO BKJIAZA B OOLIMHA MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

3) VHuBepcajbHbIe peryJasiTUBHbIE NEHCTBUS, oOecreunBaroT (GOPMUPOBAHNE CMBICIOBBIX
YCTaHOBOK U )KM3HEHHBIX HaBBIKOB JTUYHOCTH.

Camoopranuszanms:

COCTaBIISATh IUIaH, AJITOPUTM pEIICHUs 3a/Jayd, BbIOMpaTh CHoco0 pelieHus ¢ y4€ToMm
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTHUPOBATH
BapUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(POpMAITIH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMHU [I03HABATENbHOM pedieKcHn Kak 0CO3HAHMs COBEpILIAeMbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, MX PE3YJIbTaTOB; BIaAETh CIIOCOOAMHM CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIecca U pe3yibTaTa pelIeHnss MaTeMaTHUeCKOH 3ajauu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJayd, BHOCHUTH
KOPPEKTHBBI B JI€TEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HaWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBACHATH IPUUUHBI JJOCTHKEHUS
WIA HEAOCTHXKEHMS pe3ylbTaTOB JEATEIbHOCTH, HAXOAWUTh OUIMOKY, IaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

YurtaTh U CTPOUTH TAOJIUIIBI U IUATPAMMBI.

OnepupoBaTh MOHATUAMU: CpelHEE apu]MeTHuecKoe, MenaHa, Haubobliee, HauMEHbIIee
3HAUEHHUE, pa3Max MacCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMH: CIy4ailHBIH OSKCIIEPUMEHT (OMBIT) M CIydailHOe COOBITHE,
3JIEMEHTApHOE COOBbITHE (DIEMEHTApHBIA MCXOJ) CIy4alHOTO OIbITa; HAXOJUTh BEPOSTHOCTU B



OTBITaX C PABHOBO3MOXKHBIMH CIyYalHBIMH COOBITHSIMHM, HAaXOJWUTh W CPABHHUBATH BEPOSITHOCTU
COOBITUH B U3YUEHHBIX CIIyYalHBIX IKCIIEPUMEHTAX.

Haxonute u dopmynupoBarh COOBITHS: TepeceueHne M OoObeIMHEHHE JAaHHBIX COOBITHH,
COOBITHE, TIPOTUBOTIOJIOKHOE TAHHOMY COOBITHIO; TIOJIB30BATHCS AHarpaMMaMu Ditiepa u popMyItoit
CJIOKEHHUS BEPOSATHOCTEN NPH PEIICHUH 3a1a4.

OnepupoBaTh MNOHATHSMM: YCIOBHAs BEPOSITHOCTb, HE3ABUCHUMBIE COOBITUS; HAaXOJUTh
BEPOSATHOCTH C IIOMOLIBIO IIPABUJIA YMHOKEHUS, C IOMOIIBIO IEPEBA CIIyYalHOTO OIBITA.

[IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELIEHUH 3a/1a4.

OnepupoBaTh MOHATUSIMH: UCIIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPUs UCIIBITAHUMN, yCIIEX
U Hey/laya; HaXOJIUTh BEPOSITHOCTU COOBITUH B CEpUU HE3aBUCUMBIX UCIIBITAHUMN JI0 TIEPBOTO yCIIeXa;
HaXOJHUTh BEPOSITHOCTU COOBITUI B cepuu UcbITaHUi beprymu.

OnepupoBaTh NOHIATUSIMU: CllydaiiHasi BEJIMYMHA, PACIIPE/IETIeHHE BEPOSITHOCTEH, Juarpamma
pacrpeneseHusl.

TEMATHYECKOE IINTAHUPOBAHHUE

KoumnuecTBo yacos JJIEKTPOHHbIE
Ne | HaummenoBanmue
n/ Pa3iejioB U TEM Bcer | KoHTpoOJbH IIpakTHyeck (1nppornic)
n NporpamMmbl 0 bie padoThI ue padoThl obpasobateibibIe
pecypchl
Ipencrasnenne bu6mmoreka [IOK
1 AGHHBX H 4 https://m.edsoo.ru/e0b7
omucaTebHas
bOf1
CTaTUCTHKA
Cnyvalinbie
OTIBITHI ¥
Cly4aliHbIe
COOBITHS, OTIBITHI bu6mmoreka [IOK
2 c 3 1 https://m.edsoo.ru/e0b7
PaBHOBO3MO>KHBI bOf1
MH
3JIeMEHTaPHBIMH
HCXO0JIaMU
Onepaui Haj bubmuoreka [JOK
3 COOBITHAMH, 3 https://m.edsoo.ru/e0b7
CIIO’KCHHE
. bOfl
BEPOSTHOCTEH
VYcnoBHas
BEpPOSATHOCTb,
JIEPEBO
CIIy4aitHOTO bubnuorexa [IOK
4 omeITa, popmyna 6 https://m.edsoo.ru/eOb7
MOJIHOM bOf1
BEPOSTHOCTH U
HE3aBUCHUMOCTh
COOBITHIA




DJIEMEHTHI

bubmuoreka [IOK

B — 4 https://m.edsoo.ru/e0b7
p bOf1

Cepun bubnuotexa [JOK
IOCJIENOBATEILH 3 https://m.edsoo.ru/e0b7
BIX UCIIBITAHUUI bOf1
Crnyuaiinbie bubnuotexa [JOK
BEJINYAHBI U 6 https://m.edsoo.ru/e0b7
pacrnpeneneHust bOf1
O6o01eHue u bubnuorexa [JOK
CHUCTEMATHU3AINAA 5 https://m.edsoo.ru/e0b7
3HAHUI bOf1
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IHOYPOYHOE INTAHUPOBAHMUE

N KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
11/_ Tema ypoka KonTpo Aara uHppoBLIe
n Bcero JbHBIE H3YyYCHUA 06pa30BaTeJ1]>HLIe
paboThI pecypcel
[IpencraBnenue bubnuoteka [JOK
JTAHHBIX C TIOMOIIHIO 1 03.09 https://m.edsoo.ru/25¢c6
Ta0JIUI] ¥ TUarpaMmm d12b
Cpennee
apudmernyeckoe,
MeauaHa, HauOoJIbIIee
1 HauMEHBIIIee bu6moreka [IOK
3HAYEHMs, pa3Max, 1 10.09 https://m.edsoo.ru/dd00
JIICTIEpCHS, 738d
CTaHJapTHOE
OTKJIOHCHHE YHCIIOBBIX
Ha0OPOB
Cpenuee
apudmernueckoe,
MearaHa, HanOoJbIee
1 HauMEHBIIICE bu6moreka [IOK
3HAYEHUsI, pa3Max, 1 17.09 https://m.edsoo0.ru/9864
TUCTIEPCHS, 5f6¢
CTaHJapTHOE
OTKJIOHCHHUE YHCIIOBBIX
Ha0OPOB
Cpenuee
apudMeTHIECcKoe,
MeJMaHa, HauOoJIbIIee
W1 HaMEHBIIIee bu6mmoreka [IOK
3HAYCHUS, pa3Max, 1 24.09 https://m.edsoo.ru/7¢90
JICTIepCHs, 33a8
CTaHJapTHOE
OTKJIOHCHHUE YHCIIOBBIX
Ha0OPOB
Cnyyqaiinble
IKCIIEPUMEHTBI
(OHLITII)J) U CIly4aiiHbIe bubmotexa [IOK
1 01.10 https://m.edsoo.ru/347¢
COOBITHSL.
1b78
OnemMeHTapHbIe
coOBITHSI (MCXObI)
BepostHocTh
CIIy4aifHOTO COOBITHSL. bubnuorexa [IOK
BepostHOCTH cCOOBITHI 1 08.10 https://m.edsoo.ru/64d7
B OIBITAX C 5244

PaBHOBO3MOKHBIMHU




QJICMCHTAapHBIMHA

COOBITUSMHU
BepostHocTh bubnuorexa [IOK
7 CIIy4aifHOTO COOBITHSL. 15.10 https://m.edsoo.ru/Se8fa
[IpakTuyeckas padora 94a
Omneparuu Haj
COOBITHUSIMH:
TepeceveHue, bubnuoteka [JOK
8 00beInHEHNE COOBITHIH, 22.10 https://m.edsoo.ru/221c
MIPOTHUBOTIOJIOKHBIC 622b
coObITHs. [lnarpaMmmsl
Diinepa
Omneparuu Haj
COOBITHSMH:
TepeceveHue, bubnuorexa [JOK
9 00beauHEHNE COOBITHH, 05.11 https://m.edsoo.ru/cc10
MIPOTHUBOTIOJIOKHBIE cle2
coObITHs. JlnarpamMmbl
Ditnepa
dopmysia CIOKEHUS bubmorexa HOK
10 Iy 12.11 https://m.edsoo.ru/3057
365d
VYcnoBHas BEpOSTHOCTD.
YMHOXKEHUE bu6moreka [IOK
11 BeposATHOCTEN. [lepeBo 19.11 https://m.edsoo.ru/9a40
CITy4aitHOTO 8d25
JKCIIEPUMEHTA
VYcnoBHast BEpOATHOCTD.
YMHOXKEHUE bu6moreka [IOK
12 BeposiTHOCTEH. JlepeBo 26.11 https://m.edsoo.ru/ble7
CITy4aitHOTO 6d3a
JKCIIEPUMEHTA
YcioBHas BEPOSATHOCTb.
YMHOXKEHHE bu6mmoreka [JOK
13 BeposiTHOCTEH. JlepeBo 03.12 https://m.edsoo.ru/47fb
Clly4ailHOTO 6bl1
JKCIIEPUMEHTA
Popmysa noHoii bubmuoreka [{OK
14 10.12 https://m.edsoo.ru/1594
BEPOSITHOCTH
1bec
Popmyra noHoil bubnuoreka [{OK
15 17.12 https://m.edsoo.ru/a9ec
BEPOSITHOCTH 1308
bu6nmoreka [JOK
16 | KonTposbHas paboTa 24.12 https://m.edsoo.ru/e3dd

5ac9




dopmynia MoJHOU

bubmuoreka [IOK

17 | BeposATHOCTH. https://m.edsoo.ru/29dc
HesaBucumbie cOOBITHS 6¢b9
Komb6unaropaoe bubnmorexa [TOK
18 p https://m.eds00.ru/2270
MIPABUJIO YMHOYKCHUS
cf70
IlepectanoBku 1 bubmorexa HOK
19 (1)aIIZTO e https://m.edsoo.ru/d58c
P e6d1
bu6mmoreka [{OK
20 Yucno coueranuit https://m.edsoo.ru/7904
dfb0
Tpeyronbuuk ITackans. bubnuorexa [JOK
21 ®opmyna OuHOMA https://m.edsoo.ru/fa479
HeroTona 98f
bunapHsIil cydaiiHbIi
OTIBIT (UCIIBITaHUE),
-‘ﬁcnex 1 Heyata. Bu6mmorexa [JOK
22 C3ABHCHMBIC https://m.edsoo.ru/2e1{2
ucneitanus. Cepust 363
HE3aBHUCHUMBIX =
WCTBITAaHUU JI0 IEPBOTO
ycnexa
Cepusi HE3aBUCUMBIX bubmorexa HOK
23 P 2 https://m.eds00.ru/e957
ucnbITanui beprynmm
2a68
Cepusi HE3aBUCUMBIX
HCTIBITAHU. bu6moreka [IOK
24 [IpakTrueckas padoTa ¢ https://m.edsoo.ru/f4al5
HMCIOJIb30BaHUEM al4
AIIEKTPOHHBIX TAOJIHUIIL
bu6mmoreka [JOK
25 CrnydaiiHas BeJTUYMHA https://m.edsoo.ru/639b
e%aa
E:ngfli[sg::;e bubmuoreka [JOK
26 P ’ https://m.edsoo.ru/6dc7f
Hunarpamma 39
pacrpeeneHus —
C bubmuoreka [JOK
27 YMM@ H TIPOH3BCACHHC https://m.edsoo.ru/51b7
CIIydaifHbIX BEJTMYUH
edSf
C bu6mmoreka [JOK
28 yMMil 1 TIPOH3BEACHHC https://m.edsoo.ru/c275
CIIy4aifHbIX BEJTMYUH
7cc3
N bu6mmoreka [JOK
29 PHMEPDI https://m.edsoo.ru/91e0

pacnpeneneHui, B TOM

8061




YHCIIe TEOMETPUUECKOE
U OMHOMHUAJILHOE
HaF::I;IIMZPZI €HHUM, B TOM bubnmorexa LOK
30 | Pactpeacicud, 1 https://m.edsoo.ru/5afff
YHCIIe TEOMETPUUECKOE 05f
U OMHOMHUAJILHOE -
Hg Bg OpeHHe, bu6mmoreka [IOK
31 ODODINEHHE | 1 https://m.edsoo.ru/0f4d
cucreMaTrni3alusa
o 3cd?
3HAaHUHU —_—
ggfg ng:;ie;l Bu6miorexa [[OK
32 m 1 https://m.edsoo.ru/e0la
cucreMaTrni3almusa
. 3dc4
3HAaHUHU E—
" HAS bubmmorexa [{OK
33 TOroBas KOHTpOIL 1 https://m.edsoo.ru/a985
pabota
ae79
Hng"peH“e’ Bu6miorexa [IOK
34 OOODIICHHE 1 1 https://m.edsoo.ru/1ddc
cucreMaTtni3almusa
o aSe0
3HAaHUHU —_
OBIIEE KOJIMYECTBO 34
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 06pa3oBaHMs

6

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

UuTaTh U CTPOUTH TAOJHUIIBI U JUATPAMMBI

6.2

OnepupoBaTb TOHATHUSAMHU: cpeAHee apupMeTHUecKoe, MeuaHa,
HauOoJblllee, HaWMEHbIIEE 3HAUYEHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX

6.3

OnepupoBaTh MOHATUSAMHU: CIY4alHBI JKCHEPUMEHT (OMBIT) U
ciydaifHOe COOBITHE, AJIIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOM)
CIIy4allHOTO  OMbITa; HAXOJUThb BEPOSITHOCTH B  ONBITax C
PaBHOBO3MOKHBIMU CITyYaHBIMH COOBITHSIMHU, HAXOJUTh U CPABHUBATh
BEPOSATHOCTH COOBITHH B M3YUYEHHBIX CITYYalHBIX KCIIEPUMEHTaX

6.4

Haxomuts u dopMynupoBath cCOOBITHA: NEpecedeHue U 0ObeIUHEHHE
JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JTaHHOMY COOBITHIO;
MOJIb30BaThCsl  AMarpaMMaMu  Diiepa U GOpMYJION  CIOXKEHUS
BEPOSITHOCTEH MpH pelIeHnH 3a1a4u

6.5

OnepupoBaTh TOHSATUSMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBbIE
COOBITHSI; HAXOTUTH BEPOSITHOCTH C MOMOIIBIO MpaBUiIa YMHOXKEHUS, C
MIOMOIIBIO IEPEBa CIY4ailHOTO OIbITa

6.6

[TpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEIICHUU 33124

6.7

OnepupoBaTh MOHATUSMHU: HCIBITAHHE, HE3aBUCUMBIE HCIIBITAHUS,
cepus UCHBITAaHUM, ycIeX U HeyJadya; HaXOJUTh BEPOATHOCTH COOBITUM
B CEpUM HE3aBUCHUMBIX HCIBITAHUI [0 MEpPBOro yclexa, HaXOJIUTh
BEPOSTHOCTH COOBITHI B CEpUU UCTILITAaHUHN bepHyimn

6.8

OnepupoBaTh MOHATUSMU: CllydailHash BeJIMYMHA, paclpeesieHue
BEPOSITHOCTEH, AUarpaMma pacrnpeaencHus




INPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Koxa
6 Teopust BEpOATHOCTEHN U CTATHUCTHKA
[IpencraBnenne JaHHBIX C TOMOINbIO Tabmui wu auarpamm. Cpeanee
6.1 apupmMeTHIecKoe, MeAuaHa, HauOoJpIllee W HaMMEHbIIee 3HAYCHHS, pa3Max,
JCIIEPCUs U CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CriydaiiHple AKCIIEPUMEHTHI (OTBITHI) M CIy4ailHbIe COOBITHS. DJIeMEHTapHBIC
cobObITus (Mcxonbl). BepostHOCTh ciydaiitHOTO COOBITHS. bBrmu3ocTh 4acToThl M
6.2 BEPOSITHOCTH cOObITHI. CiTydaliHble OTBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU. BeposiTHocTH  cOOBITHMII B ONBITaX C  PaBHOBO3MOXKHBIMU
AJIEeMEHTAPHBIMH COOBITUSIMU
6.3 Onepauuy Haja COOBITUAMHU: TepecedeHHe, OObEeIUHEHHE, MPOTHUBONOJIOMKHBIE
) coObITus. uarpammsl Diinepa. @opmyra ciokeHus: BEpOsSTHOCTEN
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo ciaydallHOIo
' skcriepuMenTa. Dopmyrna mosHo# BeposiTHOCTH. HezaBucruMbie CoOOBITHS
6.5 KomOunatopHoe mnpaBuno ymHoxkeHus. llepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronapauk Ilackans. @opmyna Ounoma HeroTona
bunapHblii ciaydaiiHbI ONBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumbie
6.6 ucneiTanud. Cepusi He3aBHCUMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHyn
Cnyvaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. Huarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHCIE T€OMETPUYECKOE U

OMHOMHAJIFHOE




INPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bnagenue meronamm J0Ka3aTeNbCTB, AJTOPUTMAMM pPEILIEHUS 3ajady;
yMeHue (GOpMYNIHpOBAaTH W OINEPHUPOBATh NOHATHAMH: ONpEACICHHUE,
akcuoma, TeopeMma, CJEJCTBHE, CBOWCTBO, IpPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATH UX; YMEHHE (HOPMYIUPOBAThH
o0paTHO€ M TNPOTUBOIOJIOKHOE YTBEPXKACHHUE, NPUBOIUTH MPUMEPHI U
KOHTPHPUMEpPBI, HUCHOJb30BaTh METOJI MaTeMaTU4eCKOW WHIYKIINY;
MIPOBOJUTH JJOKa3aTeNbHbIE PacCyKEHUS NP PEIICHNH 3aa4, OLCHUBATh
JIOTMYECKYI0 MpPaBWIBHOCTh  PACCYXJCHUN; YMEHHE OIEepHpOBaTh
MOHATHSMH: MHOKECTBO, TIOJIMHOKECTBO, OINEpALMK HaJ MHOXKECTBAMHU;
YMEHHME HCIOJNb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OTIMCaHUs pealbHbIX MPOIECCOB U SIBJICHUN U MPU PELIeHUH 3aJa4, B TOM
YHclie U3 APYruxX yueOHBIX MPEAMETOB; YMEHHUE ONIEPUPOBATH IOHATHUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
Y ONUCHIBATH rpadbl pa3IuYHBIMU CIIOCOOAMM; UCTIOIB30BaTh Ipadbl MpH
pelIeHUH 3a1a4

YMeHne omnepupoBaTh MOHATUSIMH: HATYPAJTbHOE YHUCIO, IEJI0€ YHCIIO,
CTEIEeHb C LETBIM MOoKa3aTeaeM, KOPeHb HATYypaJIbHOM CTETICHH, CTETICHD C
palMoHaIBHBIM TOKa3aTeIeM, CTEIICHb C JCHCTBUTEIBHBIM MOKa3aTeleM,
jgorapudM 4YHCIIa, CHHYC, KOCHHYC M TaHT€HC IMPOW3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJII0, PAIlMOHAIBHOE YHCIIO, UPPAIMOHAIBLHOE YHCIIO,
MHOKECTBAa HATypaJbHBIX, IEIBIX, PAIHOHAIBHBIX, JICHCTBUTEIBHBIX
YHUCENT; yMEHHUE UCIIOJIB30BaTh MIPU3HAKY JICTTMMOCTH, HAMMEHBITUH OOIIHA
JEUTENIb W HaWMEHbIIee OoOImee KpaTHoe, auropuT™ EBximpa mnpu
pelIeHny 3a7a49; 3HAKOMCTBO C Pa3IUYHBIMH MO3UIIMOHHBIMU CHCTEMaMH
CUYHMCIICHHMs;  YMEHHE  BBINOJHATH  BBIYMCIICHWE  3HAYCHHH WU
npeoOpa3oBaHKs  BBIPAKEHHUW €O CTENEHSAMU W Jiorapudmamw,
npeoOpa3oBaHMs JIPOOHO-paIMOHATBHBIX BBIpKCHUH; yYMEHHE
ONEPUPOBATh  IMOHATHAMH:  IOCJIEIOBATEIIBHOCTh, apupMeTHUYeCKas
nporpeccusi, reoMeTpudeckas IMporpeccus, OECKOHEYHO YyObIBarolias
reoMeTpryuecKas MpOTpeccHs; yMEHHE 3aJaBaTh IMOCIIEI0BATENLHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMYJ; yMEHHE ONepUpoBaTh
MOHATUSMH: KOMIUIEKCHOE YHCIIO, CONMPSDKEHHBIE KOMILICKCHBIE YHCIIA,
MOJYNb M apTyMEHT KOMILJIEKCHOTO YHclia, opma 3amucu KOMIUIEKCHBIX
yucen (reoMeTpruiecKasi, TPUrOHOMETpUYECKas u anredpandeckas); yMeTh
MPOU3BOIUTH apu(pMeTnyecKkue ACUCTBHUSI C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOAUTH IPUMEPHI UCIIOIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBaTh
NOHATUSAMU: MaTpuua 2x2 u  3x3,  onpeneiauTeNb  MaTpULBI,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTEINS

YmMmenue ONCpUpPOBaTh IOHATHAMHU: PALUOHAIBHBIC, HPPAlIMOHAJILHEIC,
NIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOT apI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbBI, YMCHHUC OIICPpUPOBATH




MOHATUAMM: TOXKJIECTBO, TOXKJECTBEHHOE IPEOOpa3OBaHUE, YpPaBHEHHUE,
HCPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pellaTbh YypaBHEHMS,
HCpaBCHCTBA M CHUCTCMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTrb
YpaBHCHHA, HCPABCHCTBA MW CHUCTECMBI C IIapaMCTpPOM; IIPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, MX CHUCTEMBbI JI PCIICHUA MATCMATUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3JIMYHbIX 00JaCTe HaAyKU U pealbHOM KU3HU

YMeHne onepupoBaTh TMOHSATHSIMHU: (YHKIUS, UYETHOCTh (DYHKIHH,
NEePUOUYHOCTh (YHKIWH, OrPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTBH
GyHKIMHU, SKCTpeMyM (YHKIUH, HAaHOOJbIIee U HAUMEHbBINEE 3HAYCHUS
(GYHKIIMM Ha IPOMEXYTKEe, HenpepbIBHAsI (QYHKIUS, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBas ¥ BTOPasi MPOU3BOAHAS (PYHKIIH, T€OMETPUYCCKHNA U
¢u3nueckuif CMBICI TPOU3BOJHOM, MepBOOOpa3Has, OMPEAEIEHHBIN
WHTETpaj; YyMEHHE HAaXOJUTh AaCUMMTOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCIIATH  TNPOW3BOAHBIE CYMMBI, MpPOW3BEACHUS, YAacTHOTO H
KOMMNO3MIMK (DYHKIHH, HAXOAWTh YpaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIMU; YMEHHE HaxXOIHWTh MPOW3BOJHBIE AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHME HCIOJIb30BAaTh MPOU3BOIHYIO Ui HCCIEIOBaHUS (PYHKUHH,
HAXOJUTh HauOOJBIINE W HAWNMEHBIIWE 3HAYCHUs (QYHKIUH; CTPOUTH
rpauky MHOTOYIEHOB C HMCHOJb30BAaHHEM arlapara MaTeMaTU4ecKoro
aHaM3a; TPUMEHSTh TPOU3BOAHYIO ISl HAXOXKICHHUS HAWITYYIIEro
pelieHusl B TPUKIATHBIX, B TOM YHCIE COIHAIHHO-IKOHOMHUYECKUX H
(bM3MYeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBHIO
UHTErpaja; MPUBOJUTh IPUMEPbl MAaTEMAaTHYECKOTO MOJEIUPOBAHUS C
moMo1IbIo quddepeHInanTbHbIX YpaBHECHUI

YMeHue onepupoBaTh MOHATUAMHA: Tpaduk GyHKIIHH, 0OpaTHas QyHKIINS,
KOMMO3UIMs (YHKIWMNA, JUHEHHAs (YHKIUSA, KBaapaTU4YHAs (QYHKIUS,
panMoHanbHas (QYHKIHS, CTETeHHas (YHKIHS, TPUTOHOMETPHUYECKHE
GyHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIUH, MMOKa3aTelbHAs W
ngorapupmuueckas (yHKIUU; YMEHHE CTPOUTh TpaQUKH H3YUYCHHBIX
(yHKIMHA,  BBIMOJHATH  NpeoOpa3zoBanus  rpadukoB  (QYHKIUH,
UCIIOJIb30BaTh TPadUKH ISl U3yYCHHUS MPOLIECCOB U 3aBUCUMOCTEH, TIpH
pelieHUH 3ajad W3 APYrHX YYEOHBIX NMPEAMETOBH 3a7ad U3 PEaTbHOM
KU3HU; BBIpAKATh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku QYHKIUN Ui PEIICHHs YPaBHEHHIA,
HEPaBEHCTB W 3ajJay C MapaMeTpamMu; W300pakaTh Ha KOOPIUHATHOM
TUIOCKOCTH MHOKECTBA PEIICHUI YpPaBHCHUI, HEPABCHCTB U X CUCTEM

YMeHue pemaTb TEKCTOBBIE 33/a4d pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JJOJIM U YacTH, Ha JBUXKEHUE, PabOTy, CTOUMOCTb TOBAPOB U
yCIYT, HAJIOTH, 3aJlaud U3 00JacTy yNpaBiIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKEHMs, YPAaBHEHMs, HEPABEHCTBA U MX
CHUCTEMBI II0 YCIOBHUIO 3a/layd, HCCIIENOBAaTh IOJYYEHHOE PEUICHHE U
OILIGHUBATh MPABJONOJA00HOCTh pe3yJIbTaTOB; YMEHHE MOJAEIHPOBAThH
pearbHblE CUTYyallUd Ha SA3bIKE MAaTE€MaTHKH; COCTABIISATh BBIPAKEHUS,
YPaBHEHUs1, HEPABEHCTBA U X CUCTEMBI 10 YCIIOBHIO 3a/1a4M, UCCIIE0BATh
IOCTPOEHHbIE MOJIEIM C  HCIOJIb30BAaHWEM  ammapara  ajareopsl,
UHTEPIPETHPOBATh NOJTYYEHHBIN pe3yabTar

YmMmenue ONCpUPOBATH NOHATUAMU: CPCAHCEC apI/I(I)MeTI/I‘-IeCKOe, MEIHaHa,
HauOOJIbIlIee U HAMMEHBIIIEE SHaA4YCHU4, pasMax, JUCIICPCHU, CTAHAApPTHOC
OTKJIOHCHHUC YHCJIOBOI'O Ha60pa; YMCHHUC H3BJICKATb, HHTCPIIPECTUPOBATH




nH(OPMAIIHIO, MPEACTABICHHYIO B TA0IHIIAX, HA AUarpaMMax, rpaukax,
OTPaXAIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U SBJICHUMN; TPEJCTABIIATh
MHQOpPMALIMIO C TIOMOINBIO TAaONMWII W JUarpamMm; HCCIIEIOBATh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHUCJI€ C MPUMEHEHUEM TpadUvecKuX
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; IpapUUeCKU UCCIIeIOBATH COBMECTHBIC
HAOJIOJICHHS C TIOMOIIBIO JIMarpaMM PACCEHBAHMSI U JIMHEHHOU perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4aillHOE
cOOBbITHE, BEPOSITHOCTh CIIy4allHOTO COOBITUS; YMEHME BBIYUCIATH
BEPOSITHOCTb C HCHOJb30BAaHUEM TIpaUUECKUX METO/0B; MPUMEHSThH
(GOopMyNBI CIOXKEHHUS W YMHOXCHHS BEPOSITHOCTEH, (OpMyNy MOJTHON
BEpOSITHOCTH, hopmyny bepHymiu, koMOuHATOpHBIE QaKThl U (POPMYIIBI;
OIICHUBAaTh BEPOSATHOCTU pEAlbHBIX COOBITUH; YMEHHME OIEpUPOBATH
MOHATHSAMM: CiIydailHasi BeJIMYMHA, pacHpelesieHne BEpPOSITHOCTEH,
MaTeMaTH4eCKOe OXHUJaHWEe, IUCIEpCHUs U CTaHAAPTHOE OTKIOHEHHE
CllydallHOM BeNIMYMHBL, (QYHKIUM pacHpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, IOKA3aTEJIbHOTO U HOPMAJIBHOTO PACIPENEICHUN; yMEHHUE
HCII0JIb30BaTh CBOMCTBA U3YYEHHBIX paCIpe/ielIeHHI s peleHus 3a1ay;
3HAKOMCTBO C HOHSITUSIMH: 3aKOH OOJBIINX YHCEN, METO/IbI BHIOOPOUHBIX
HCCIIEIOBAaHUM; YMEHHE TMPUBOIUTH TPUMEPHI TMPOSBICHUS 3aKOHA
OOJBIIMX YHMCEN B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHUE
OTIEpUPOBATh MOHATUSMU: COUETAaHUE, NIEPECTaHOBKA, YHCIO COYETAHUH,
YHCIIO  NEepecTaHOBOK; OuHOM  HploToHa; yMeHHE  MPUMEHSTH
KOMOMHATOpHbIE (DAKThl M PACCYXKAEHUS Ul PEIIeHUs 3a/1a4; OLlEHUBATh
BEPOATHOCTH PEATbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, MpsAMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YTJIa, IJIOCKHUI yroJ, ABYrpaHHBIH
yroJi, TPEXTPaHHbII Yrol, CKPeIUBaOIINecs MpsMble, MapajlIebHOCTh U
NEPIECHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yroll MEXIy MPsIMBIMH,
yroil MEXIy MpsIMOW U IUJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTossHUe OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE MEXAY MpSIMbIMHU,
paccTosiHUe MEXIY IUIOCKOCTSIMHM;, YMEHHUE HCIIOJIb30BaTh MPHU PELICHUH
3a/1a4 u3ydeHHble (DaKThl U TEOPEMBbl IUNIAHUMETPUU; YMEHHE OIICHUBATD
pa3Mepsl OOBEKTOB OKPYKAIOLIErO0 MHpA; CTPOUTH MaTeMaTHYECKHe
MOJIETM C TOMOIIBI0O T'€OMETPUUECKUX TOHSTUA W BEJIMYMH, pellaTh
CBsI3aHHbBIE C HUMU IIPAKTHUYECKUE 33714
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YMeHue onepupoBaTh MOHATUSMU: IJIOWAAb (GUTYPHI, 00BEM (PUTYpHL,
MHOTOTPaHHHK, MPABWJIbHBIII MHOTOTPaHHHMK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mMapajuienenumnesa, MNpuU3Ma, NUpaMuaa, Qurypa ¥ TOBEPXHOCTH
BpallleHUs, IWIMHIP, KOHYC, Iap, cdepa, miomanb cdepsl, MIOMIAIb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHyca, LUIMHApa, O00BEM Kyoda,
MNPSIMOYTOJIBHOTO Tapaielenunena, NUPaMHuabl, MPU3MBL, IMIHHIPA,
KOHycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHMsS KOHyca W LMIMHIpA,
napajjieJbHble OCH WJIM OCHOBAHUIO, CEUYEHHE I11apa, IJIOCKOCTb,
Kacaromqasicss cdepbl, UWINHApPA, KOHyCca; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKU, (QUTYPHI U MOBEPXHOCTU
BpAIIEHUs, UX CEYECHUS], B TOM YHCIIE C MOMOUIBIO AJEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATH CBOMCTBA T€OMETPUUECKUX (UTYpP, CAMOCTOSTEIHLHO
(hopMynHupoBaTh ONIPEEIICHUs U3y4aeMbIX (PUTYp, BBIIBUTATh TUTIOTE3HI O
CBOMCTBaX M TMpPHU3HAKAX T'E€OMETPUYECKHX (UTyp, 0OOCHOBHIBATHIIN




OTpoOBEpraTh HX; YMEHUE TMPOBOAUTH KiIaccuPuKauuioo ¢GuUryp 1mo
pa3MYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOIMMBbIE OIMOJHUTEIHHBIC
MOCTPOCHHS
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YMeHue omnepupoBaTh TMOHSATHSAMU: JIBUKEHHE B  IPOCTPAHCTBE,
napayieNbHBIA MePEeHOC, CUMMETPHUSl Ha IJIOCKOCTH M B MPOCTPAHCTBE,
HIOBOPOT, TMpeoOpa3zoBaHue MOM00MS, TOJOOHBIE (QHUTYpHI; yMEHHUE
pacrio3HaBaTh paBHbIE U TMOAOOHBIE (HUTYpHI, B TOM YHCJE B MPHUPOIE,
UCKYCCTBE, QpXUTEKTYPE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
pelIeHNH 3a/1a4; HAaXOJWUTh T'€OMETPHUECKHE BEIUYMHBI (IJIMHA, YroJ,
IUIOIIAAb, 00BEM) MPU PELICHNUH 33a4 U3 JAPYIHX Y4EOHBIX MPEIMETOB U
U3 peaJlbHOW JKU3HU; yMEHHE BBIYUCISATH T€OMETPUYECKHE BEITUYMHBI
(mmmHa, yroy, miomank, 00BEM, IUIOMIAABL MOBEPXHOCTH), HCIIOJIB3YS
W3ydeHHbIE (OPMYIBI U METOMBI, B TOM YHUCIIE: IJIOMIAIb TTOBEPXHOCTH
MMpaMHbl, TPU3MbI, KOHYCa, IIWINHJpPA, IIoMaab cepbl; 00bEM Kyda,
MPSIMOYTOJIBHOTO MMapajuIeNenuIie/ia, MUPAMUIbI, MPHU3MBI, IMINHApA,
KOHYCa, 1l1apa; YMEHUE HAXOIUTh OTHOIIIEHHE 00bEMOB MOJJOOHBIX PUTYD
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VYMmenne ONCpUPOBATH IMOHATHAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPJAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MPOM3BEICHUE BEKTOpa Ha 4YHCIIO, Pa3lIOKEHHWE BEKTopa Mo 0asucy,
CKQJISIPHOE TPOM3BENCHHE, BEKTOPHOE MPOM3BEACHHE, YroJd MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJb30BaTh BeKTOpHLIﬁ n KOOp)IHHaTHBIﬁ METO
I pEHICHUA TCOMCTPUUCCKUX 3a/1a4d U 3a/ia4 JPYTux y'-Ie6HI)IX mpeaMETOB
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YMenue BbIOMpATh MOAXOAAIIUN METO [T PEICHUS 3a/1a4l; TOHUMaHHe
3HAYUMOCTH MATEMaTHUKW B H3YYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUI; yMEHHME paclo3HaBaTh MPOSBIECHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MTPUBOIUTH MPUMEPHI MATEMATUYECKUX
OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 | HarypanbHble u nenslie yucna. [IpusHaku AeIMMOCTH LENbIX YUCEN
12 Panmonanenabie  ywcna. OOBIKHOBEHHBIE U JICCATHYHBIC JPOOH, TIPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHOUUECKUE ApOooH
13 Apudmernueckuit KOPEHE HaTypaJibHOM cTeneHu. [leficTBus ¢ apumeTHuyecKuMu
KOPHSIMH HATYpaJIbHOU CTETEeHU
1.4 Crenens ¢ nensiM nokaszareneM. CreneHs ¢ palMoHalbHbBIM NoKazareneM. CBoicTBa
CTENIEHU
15 CuHyCc, KOCHMHYC M TaHIE€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHTEHC YHMCIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. [lecsTuunble U HaTypajbHbIE JJOrapu(pMbl
JleiicTBUTENbHBIE YKCTa. ApU(PMETHUECKHE OTIEPAINH C IeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | TlpubmmxE€HHBIC BEIYUCICHUS, PABUJIAa OKPYTIICHUS, MPUKHIKA U OIIEHKA Pe3yabTaTa
BBIYUCIICHU I
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KommuekcHeie yncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 | HWppammoHaibHbIE YPABHEHUS
2.3 | TpuroHoMeTpUYeCKHE YPABHECHUS
2.4 | TlokazaTenbHbIC U JOrapu(MHUUCCKHE YPABHEHUS
2.5 | Uensie u apoOHO-pallMOHATIbLHBIE HEPABEHCTBA
2.6 | HppanmoHabHBIC HEPABEHCTBA
2.7 | Tloka3zaTenbHbIC U JOorapuhMHUUECKHE HEPABCHCTBA
2.8 | TpuroHoMmerpryecKkre HEPABEHCTBA
2.9 | CucreMbl ¥ COBOKYIIHOCTH YPAaBHEHHMI U HEPABEHCTB
2.10 | VYpaBHeHHUs, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMmu
2.11 | Martpuia cuctemsl JJMHEHHbIX ypaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpadUKH
31 Oynkuus, crnocodbl 3amanust ¢yHkuuu. ['paduk dynknuu. BzaumuHo oOparHbie
¢byukun. YErHple u Heu€THBIE GyHKUMU. [lepuoanueckue GhyHKIIH
OO6nacTe ompeneneHUss M MHOXXECTBO 3HaueHud QyHkiuu. Hynmu dyHkumm.
39 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpoMEXYTKM  MOHOTOHHOCTH  (PYHKITHH.
Makcumymbl ¥ MHUHUMYMBI (QyHKIMU. HaunOonbliiee W HauMeHbIlee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
33 CrenenHas GyHKIUS ¢ HATypaIbHBIM U LIETBIM TIOKa3ateneM. E€ cBoiicTBan rpaduk.
CoiicTBa u rpadMK KOpHSI n-Ol CTETICHH
3.4 | Tpuronomerpuueckue QYHKIIUHU, KX CBOMCTBA U TpaduKu




3.5 | Tloka3arenbHas U Jorapupmudeckas GyHKIUH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkuuid. CpoiictBa  (pyHKIMIA,
HEIPEPBIBHBIX HA OTPE3KE
3.7 | TlocnenoBarenbHOCTH, CIIOCOOBI 3aIaHMSI TOCIIEA0BATEILHOCTEH
3.8 | Apudmerndeckas u reomeTpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana maTtemaTnyeckoro aHanusa
4.1 | IlpowmsBoanas ¢pyakimu. [Ipon3BoaHbIe AIeMEHTAPHBIX (DYHKIMN
[IpumeHeHne TPOM3BOMHONW K WCCICIOBAaHWIO (YHKIUH Ha MOHOTOHHOCTh U
4.2 | skctpemyMmbl. HaxoxneHue HanOObLIErO0 U HAUMEHbBIIErO 3HAYEHUS (YHKIUHU HA
OTpe3Ke
4.3 | IlepBooOpa3zHas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHO0xecTBO, orepanuu HajJ MHOKecTBaMu. Jlnarpammsl Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 | BeposiTHOCTB
6.3 | KomOunatopuka
7 I'eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B MMPOCTPAHCTBE
7.3 | MHoOrorpaHHUKH
7.4 | Tena v NOBEpXHOCTH BPALICHUS
7.5 | KoopauHaThl 1 BEKTOPHI
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