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MynununansHoe 010/pkeTHOE 001Ieo0pazoBarenbHoe yupekaenue «Muoromnpoguibhblii auneit Nell um. B.I'. Menaenscona

PabGouas nporpamma mno yueOHOMY npeaMeTy
«MaremaTuka»
(Yyriry0JieHHBbIH YPOBEHb)

11 kiace

IMosicuuTeabHAA 3aHCKA

Pabouas nmporpamma o yue6HOMY mipeamery «Matematrkay Ha 2023-2024 yaeOnbIit ron s ooyqatonxces 11M xmacca MBOY
«MuoromnpodunsHbi aueit Nell um. B. I'. Mennensconay pa3paboTaHa B COOTBETCTBHU C HOPMAaTHBHBIMHU JIOKYMEHTaMH:

1.

2.
3.
4

®denepanbHOBIN 3aK0H OT 29.12.2012 Ne273-®3 «O6 ob6pazoBanuu B Poccuiickoit deneparum»
®enepanbHblil 3akoH OT 29.12.2012 Ne273-®3 «O06 obpazoBanuu B Poccuiickoit @enepannny;

®enepanbHobii 3ak0H 0T 31.07.2020 Ne304-D3 «O BHecenuu nzmenenuit B @3 «O06 obpazoanuu B PD» no Bonpocam BOCIIUTaHUS

denepanbHbIi rocyJapcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT CPEAHEro 00IIero o0pa3oBaHus, yTB. MpUKa3oM MUHHCTEpPCTBA 00pa30BaHMs U
Hayku Poccun ot 17.05.2012 Ne 413;
®enepanpHas OOpaszoBarenbHas [IporpamMma cpeHero odiero oopazoBanus, yTB. npukazoMm MuHoOpHayku Poccuu ot 18.05.2023

Ne371
CII 2.4.3648-20 «CanuTapHO-31IUAEMUOJIOTHUECKHE TPeOOBaHNS K OpPraHU3aIUsIM BOCIIUTAHUS U 00yUSHHSI, OTIbIXA U 03/I0POBICHUS
JETEW U MOJIOZIEKHN», YTBEPKIEHHBIX TOCTAHOBJIEHUEM INIABHOTO CaHUTapHOTo Bpaya oT 28.09.2020 Ne 28;


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/

CanlluH 1.2.3685-21 «'urnennyeckre HOPMATUBBI U TpeOOBaHMS K oOecrieueHHIo 0e30macHoCTy U (Wn) 0€3BPeTHOCTH IS
qenoBeKa (PaKTOPOB CPEIbl OOMTAHUS, YTBEPKICHHBIX TTOCTAHOBIIEHUEM TIIABHOTO CaHUTapHOTO Bpaya oT 28.01.2021 Ne 2

Y4eOHuK Maremaruka. Anredpa u Hauana maremaTuieckoro ananusa.. 10-11 kiace. A. I'. Mopakosuy, I1. B. CemenoB. bazoBblii ypoBeHb.
Yacte 1. ®I'OC. U3xa.: Muemos3una, 2020.
Marematuka. AnreOpa u Hayana Maremarudeckoro ananmsa.. 10-11 xkmace. A. I'. Mopakoswuy, I1. B. Cemenos. ba3osriit yposens. Yacts 2. PI'OC.
U3n.: Muemosuna, 2020.

Marematuka: ['eomerpus. 10 — 11 knacesl. JI.C. Atanacsin, B. @. byry3os, C. b. Kagomues u ap., 4-oe uza. — M.: [Ipocsemenune. 2020

Ha uzyuenue npenmera Maremartuka 11 kitacc yueOHBIM T1aHOM cpeHero odmiero oopazoanus MBOY Jluneit Ne 11 na 2023 — 2024 yueOubiii
roj otBoauTCs 6 yacoB B Hepenmo, 204 yacoB B rof (34 yueOHBIX HEIENN).
Conep:xanue yueOHOro npeamera

MO)IyJ'IL: <<A.11re6pa H HAYAJIA MATEMATHYECCKOI'0 aHAJIU3a»

Beoonoe nosmopenue
Oyukuuu. TpUroHOMETpUYECKUE YPaBHEHHS U METOIbI pereHus. Tpuronomerpuueckue popmynsl. [IponsBoaHas u ee npuMeHEHHE.

Cmenenu u kopnu. Cmenennvle yynkyuu
[ToHaTHE KOpHS N-0if cTeneHu U3 AeWcTBUTENbHOrO yncaa. OyHKIMU, UX cBOHCTBa U rpaduku. CBolicTBa KOpHs N-oif crenenu. [IpeobpazoBanue

BBIp@XEHUH, coaepxamux pagukansl. OOoOmieHue NOHATHS O TMoka3aTene creneHd. CTeneHHble (YHKIMM, UX CBOHCTBA M TIpadUKH.
HuddepenurpoBanme u MHTErpupoBaHue. V3BieueHne KOpHs n-i CTETICHU.

Ilokazamenvnas u nozapugmuueckas Qynkyuu
[TokazarenbHas pyHKkuMs, €€ cBoiicTBa U rpaduk. [lokazarenbHble ypaBHEeHUs U HepaBeHCTBa. [lonsTue norapudma. Jlorapupmuueckas pyHkius,

e€¢ cpoiictBa M rpaduk. CpoiictBa norapupmos. Jlorapupmuueckue ypaBHeHHs M HepaBeHCTBA. JluddepeHnrpoBaHue mnoka3aTeIbHOH U
norapupMuUecKon (HyHKIHH.

Ilepsoobpaznas u unmezpan
[TepBooOpasnas. Heonpenenennsrit uarerpai. OnpeneaeHHbIN HHTETpall, €r0 BRIYMCICHHE U CBOWCTBA. Bhruucienue miomasei miockux Quryp.

[Ipumepsl npuMeHeHHsI UHTErpajia B pU3UKe.

Inemenmut Komﬁunamopuku, cmamucmuku u meopuu eepo;lmﬂocmeﬁ
BepOHTHOCTB u TreoMETpuUs. Hezapucumbie IMOBTOPCHUA HCIBITAaHUHN C ABYMSA HUCXOHOaMH. CTaTHCTUUYECKHE METOJBbI 06pa60T1<1/1 I/IH(I)OpMaI_II/II/I.

I"ayccoBa kpuBasi. 3aKOH OOJIBIIINX YHCEIL.
Ypasnenusn u nepasencmea. Cucmemul ypasnenuit u HepageHcme


https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

PaBHOCHIBHOCTD ypaBHEHHH. OOIIMEe METOABI pelleHHs] ypaBHEHUH. YpaBHEHHE ¢ MoayisiMu. MpparuoHaibHble ypaBHeHHA. Joka3aTenbcTBO
HEpaBeHCTB. PellleHne panroHaIbHBIX HEPABEHCTB C OJHOW nepeMeHHou. HepaBeHncTBa ¢ Mmonyisamu. MppanuonanbHble HEpAaBEHCTBA. Y PAaBHEHUS U
HEPABEHCTBA C ABYMs IepeMeHHbIMU. CUCTEMBI ypaBHEHUH. 3aauu C IapaMeTPaMHu.

Iloemopenue u cucmemamu3sayus yuedbno20 mamepuana Kypca anzedopovt u Hawan mamemamuueckozo ananusa 11 knacca
TI'ooosas npomesxcymounaa ammecmayusn
Crenenu u xopuu. CrenenHas, noxkasatenpHas U Jorapupmudeckas Gynkuuu. [lepBooOpasnas u uHTErpan. YpaBHEHHUs, HEPABEHCTBA, CHCTEMbI

YpaBHEHUI U HEPABEHCTB.
Mooyns «I'eomempus»

Hununop, konyc, wap
Cdepa n map. Bzaumnoe pacnonoxenue cdepsl u miockoctu. KacarenpHas miockocTs. MHOTOTpaHHUKH, BIMCAaHHBIE B cepy. MHOTOTpaHHUKH,

onucanHable 0koJo cdeprl. Lumunanp, konyc. [loBopor. @uryps! Bpamenus. Brimcanupie u onvcanable MWIMHAPHL. CeueHus] HMIMHAPA MII0CKOCTHIO.
Onnunc. Brimcanuble u onucaHHble KOHYChl. Konmueckune cedenns. CUMMETpPUS TPOCTPAHCTBEHHBIX (GUTyp (LIEHTpaibHas, oceBasi, 3epKajbHas).
JIBM>KEHHE IPOCTPAHCTBA, BUIBI ABM)KEHUH. DJIEMEHTH CHMMETPUY MHOIOIPAaHHUKOB U KPYIJIbIX Tell. [IpuMepbl CHMMETPUH B OKPYKaOLEM MUDE.

Oovemvl men
O0béM u ero cBoiictBa. [Ipuanun Kasaneepu. @opmyisl 00bEMa apauieenuie/a, Ipu3Mbl, mupamMuabl. @opmyssl 00bEMa MIIMHAPA, KOHYCA,

mapa u ero yacteid. OTHomeHne o0bEMOB Mo00HBIX Tel. [lmommanbk MOBEpXHOCTH MHOTOrpaHHHUKA. DOPMYIIbl TIJIOMIAIU MOBEPXHOCTH LUJIUHIPA,
KOHYCa, 11apa U €r0 4acTeu.

Bexmopul 6 npocmpancmee
[IpsimoyronbHasi cucTeMa KOOpPAMHAT B HpOCTpaHCTBE. Bektopsl B mpocTpaHcTBe. PaBeHCTBO BekTOpOB. CIll0KEHHE BEKTOPOB U YMHOXEHHE

BEKTOpa Ha YMCI0. YTOI MeXAy BekTopaMmu. KonnuHeapHble 1 KOMIUIaHAPHBIE BEKTOPBI.

Memoo koopounam é npocmpancmee
Koopaunats! cepenunsl orpe3ka. @opMyiia paccTOsSHUS MEXy IByMsl ToukaMu. YpaBHeHue cdepbl. Koopannatel BekTopa. [liauHa BekTopa.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB. Y paBHEHUE TNIOCKOCTH B IIPOCTPAHCTBE. Y paBHEHHE NIPSIMON B IIPOCTPAHCTBE.
Ilogmopenue u cucmemamusayus yueono2o mamepuana Kypca 2eomempuu 11 knacca
Pemenue 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAaHUEM M3YYEHHBIX (DOPMYIT U CBOICTB.

T'ooosasa npomexcymounan ammecmavus. Illoosedenue umozoe.

IInanupyemMble pe3yJbTaThl OCBOCHHS y4eOHOro npeamera «MaremaTuka: anredpa u Ha4yajla MaTeMaTHYeCKOI0 AHAJIH3a, FTeOMETPHUs»

JIMUHOCTHBIE PE3YJIBTATDI
1) rpa:knaHcKoOro BOCIMTAHUSA:



c(OPMHPOBAHHOCTH T'PAXKTAHCKON MO3ULUU 00yYarOIIErocsi Kak akTHBHOT'O M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO OOIECTBa, MPEICTABICHHUE O
MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMU, MPOLEIYP TPAKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHl U APYToOe),
YMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBHH € UX (DYHKUMAMU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(OPMHPOBAHHOCTH POCCUHCKOM IpakJaHCKOW HJICHTUYHOCTH, YBXXCHHS K MPOILJIOMY M HACTOSALIEMY POCCHUICKONW MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHUE K JOCTUKEHUAM POCCUHMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTU4YECKOM LIKOJIBI, UCIIOJIB30BAHUE 3TUX JOCTHKEHHUM B IPYrUX HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEHW POCCHUHCKOro Hapojaa, chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEIEHUS, CBI3aHHOTO C
[IPAKTUYECKUM NIPUMEHEHUEM JOCTUKEHUM HayKU U I€ATEIbHOCTBIO0 YUEHOI0, OCO3HAHKE JTMYHOI'O BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYIYyIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHUE K MHPY, BKIIOYas JCTETHUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, PELICHHH, pacCyXIeHUM,
BOCIIPUMMYHMBOCTbh K MATEMATUYECKUM aClE€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHSI NPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B WHTEpEcax 3J0pOBOro M Oe3omacHOro o0Opasza KM3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0pOBbIO (370pOBO€ MHUTaHWE, COATAHCHPOBAHHBIM PEXUM 3aHATUN U OTAbIXa, pEryispHas (u3nueckas aKTUBHOCTD),
(bu3nyYecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHOM 1€ATEIHHOCTHIO;

6) TpyaoBOro BocnuTaHuUs:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTH TPYAOIIOOMs, UHTEpPEC K PAa3IUYHBIM cepam npodhecCHOHATBHON NeATeNbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIaThb OCO3HAHHBIN BbIOOp Oyayuiel mpodeccuu M peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIE
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYecKOMYy OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTb K aKTHUBHOMY
YYAaCTHIO B PEIICHUH IMPAKTUYECKUX 3a]1a4 MATEMaTUIECKON HAIIPABICHHOCTH;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTh 3KOJOIMUYECKOW KYJIbTYpbHI, MOHMMAHUE BIUSHHUS COLMATBHO-SKOHOMUYECKHUX IPOLECCOB HAa COCTOSHHUE NPHUPOJHON U
COLIMAJILHOW Cpelbl, OCO3HaHMWE TJI00AJIBHOTO XapakTepa HJKOJIOTMYECKUX MpoOJIeM, OpHEHTAalMs Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s
pelIeHus 3a/1a4 B 00JIaCTH OKpY’Karollel cpeibl, IIIAaHUPOBaHKE MTOCTYIIKOB U OLIEHKU WX BO3MOYKHBIX MOCIEICTBUMN AJIsl OKPYKAIOIIEN CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M OOILIECTBEHHOW MPAKTHUKH, MOHUMaHHE
MaTeMaTHYeCKOM HayKH Kak cepbl YeTOBEUECKON AEATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUIS Pa3BUTHS LIMBUIIN3ALUH, OBJIAJICHUE S3BbIKOM
MareMaTHKd W MaTeMaTH4eCKOM KyJIbTYpOM KaK CpPEACTBOM ITO3HAHMS MHUpPA, TOTOBHOCTb OCYHIECTBIATH NPOEKTHYIO M HCCIEN0BATEIBCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



Ilo3naBaTenbHBIE YHHBePCcAIbHbIE YUeOHbIE 1eiCTBUS

ba3soBble JJoruueckue AeMcTBUA:

BBISIBIIATh M XapPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, TIOHITHH, OTHOIICHHH MEX Ty OHITHAMU, (DOPMYITUPOBATH
ompe/ielICHUs IOHATHM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCH(PUKAIIMKI, OCHOBAHMS JUIsl 0000IICHUS U CPaBHEHUS, KPUTEPUU TPOBOIUMOTO
aHaJIn3a;

BOCIIPUHUMATh, (OPMYIHUPOBATh W MPeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIBHBIE M OTPHUIATEIbHBbIC, CAMHWYHBIC, YacCTHBIE U OOIIHe,
YCJIOBHBIE;

BBISBIIATh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOpeUns B (haKTaX, JaHHBIX, HAOMIOACHUSAX U YTBEPXKIACHUSAX, TPEjIaraTh
KPUTEPHUH ISl BBISIBIICHUS] 3aKOHOMEPHOCTE U MPOTUBOPEUHIA;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEJIBHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKIEHUU (MpsMble M OT MPOTHUBHOIO), BBICTPAWBATH apPTyMEHTAIIMIO,
MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3aqaud (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB pEIIEHUs, BBIOMpATh HambOosee MOAXOIAUINI ¢ y4éToM
CaMOCTOSATENIbHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (POPMYIHPOBATH BOIMPOCHI, PUKCUPYIOLINE MPOTUBOPEYHE, IPOOIEMY,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTEeMaTH4YeCKOro OOBEKTa,
SIBJICHH S, TIPOIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBICHUSMH, ITPOIIECCAMH;

CaMoCTOSITeNFHO (OPMYITUPOBAaTh OOOOIIEHHUs] M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO HAOIIOACHHs, MCCIEIOBaHUs, OIICHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YIbTATOB, BHIBOJIOB U 00O0OIICHHIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIJABUTATh MPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH 1eDUINTH HHOOPMAILIUU, JAHHBIX, HEOOXOAMUMBIX JIJIsl OTBETA HA BOIIPOC U JIJIS pEUIeHHs 33/1a4H;

BBIOMpaTh HMHPOPMAIMIO M3 HCTOYHHKOB PA3TUYHBIX THUIOB, aHAJIN3UPOBATh, CHCTEMATHU3MPOBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABICHNUS,

CTPYKTYPUPOBaTh HH(GOPMAIIHIO, TPEICTABIIATH €€ B pa3INUHBIX (popMax, WILTIOCTPUPOBATH TpadUUIeCcKH;

OILICHUBATh HAAEKHOCTHh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATDH U (DOPMYTUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY
3peHHUs] B YCTHBIX U MUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYeHHBIA PE3yIbTaT;



B X0Jie 00CYXKICHHUS 3a/1aBaTh BOIPOCHI IO CYILECTBY 00CYKJaeMoil TeMbl, TPOOJIEMBI, pelIaeMoi 3aauu, BBICKa3bIBaTh UJ/IEH, HAICJICHHbIE Ha
IOUCK PCHICHUA, COIMOCTABJIATL CBOU CYXACHHA C CYKACHUAMU APYTHX YHYACTHHUKOB JUAJIOra, 06Hapy)KI/IBaTB pasiiniuue U CXoAaCTBO HO3HHHﬁ, B
KOPPEKTHOI (opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPE/ICTaBIIATh PEe3yAbTaThl PELICHMs 33aJauM, SKCIIEpUMEHTa, UCCIIEOBAHMS, MPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHUS C
yu€TOM 3a7a4 MPE3ECHTALNN 1 OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranuszaums:

COCTaBJIATH IUIaH, allTOPUTM pPELICHHs 3a7aud, BHIOMpATh CIOCOO PELICHHS ¢ YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(pOpMAaLIUU.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BJIaAC€Th HaBBIKaAMU MMO3HABATCIILHOM pe(bﬂechm KaK OCO3HaHHA COBCPHIACMBIX IICfICTBHfI U MBICIIMTCIIBHBIX MPOHCCCOB, UX PEC3YJILTATOB,
BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA MIPOLIecca U Pe3yNibTaTa PelIeHUs] MaTeMaTUYeCKOU 3a/1a4H;

MPEeIBUIIETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HUKHYTH IPU PEHICHHH 3aJa4d, BHOCUTb KOPPEKTHUBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00OCTOSITENTLCTB, TAHHBIX, HAWICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLCHUBATH COOTBETCTBUC PE3YJIbTaTa LCIU U YCIOBUAM, OOBICHSITH MNPUYIUHBI JOCTUKCHHA WJIM HCAOCTHIKCHHA PC3YJIbTATOB ACATCIBHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeILHOCTD:

MIOHUMAaTh M HCIIONb30BaTh MPEUMYIIECTBA KOMaHAHOW W HHIAUBUAYAIbHONM paOOTBHl MpH pEUIeHHM Y4YEeOHbIX 3ajad, MNPUHUMATh LEelb
COBMECTHOM NIE€ATENbHOCTH, IUIAHUPOBATh OPTaHU3alUI0 COBMECTHOW PabOThI, paclpenessaTh BUIALI paboT, HOroBapuUBaThCs, OOCYKIATh MPOLECC U
pe3ynbTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CYKIeHHS, 0OMEH MHEHUIA, «MO3TOBBIE IITYPMbD» U HUHBIE), BHIMOIHATH CBOIO YacTh paOOTHI U
KOOPpAUHHUPOBATH CBOHU I[Gf/iCTBPIH C JApyrumMu 4YJ€HaMHl KOMAaHIbI, OLCHUBATH Ka4Y€CTBO CBOCIO BKJIaJa B O6HII/II\/’I MNPOAYKT II0 KPUTCPUAM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBDI (anredpa n Hayajia MaTeMaTH4eCKOI0 aHAJIN3A)

K xoniny oOyuenust o0ydaromuiics MOIy4YuT ciaeaAyrouiie IpeIMeTHbIE Pe3yIbTaThl [0 OTAEIBHBIM TeMaM paboyeil mporpaMmel yueOHOTo Kypca
«AnreOpa 1 Hayalla MAaTeMAaTUYECKOTO aHATTNU3ay:

Yucaa 1 BLIYUCIEHUS

CBOOOJTHO OIEPUPOBATh TOHATHSAMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAasl TMepUoANYecKas ApoOb, MPOIEHTHI, HPPAIMOHAIBHOE YHCIIO,
MHOXECTBaA paIII/IOHaJ'II)HI)IX nu )IeflCTBI/ITeJILHBIX YHUCEII, MOJIYJ'H) JIGIZCTBHT@J'IBHOFO qHuciJiia,

MIPUMEHSITh IPOOH U MPOLIEHTHI IS PEIIeHUs TPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpacieil 3HaHUH U pealbHOMN KU3HH,



MPUMEHSATH MPUOIMKEHHBIC BEIYUCIICHHS, TPaBUIIa OKPYTIICHUS, TPUKUIKY U OLEHKY Pe3y/IbTaTa BHIYMCICHUH;

CBOOOJHO OMEPHUPOBATH MOHITHEM: CTENEHb C IIENBIM MOKa3aTeJIeM, UCIOIb30BaTh MOAXOAIIYI0 (GOpPMY 3aIHCH JCHCTBUTEIBHBIX YHCEN JUIS
pelIeHNs MPAKTUYECKUX 3a7a4 U IPEICTaBICHNS JaHHbIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM I10KA3aTelEM;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, AECATHYHBIC U HaTypalbHbIE JIOTapu(MBI;

CBOOOJIHO OIIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOIO apryMEHTa;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, APKKOCHHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TOXKJECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCWIbHBIC YPABHEHUS U YPABHEHUS-CIIEICTBUSI, PABHOCUJIbHBIE
HEPABEHCTBA;

IPUMEHATh Pa3IMYHbIe METOJbl PELICHHs PAallMOHAIBHBIX U APOOHO-PALIMOHAIBHBIX YPAaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JJIsl pEIICHUS
HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHSATHSAMU: MHOTOWIEH OT OJHOM MEPEeMEHHOW, MHOTOWIEH C IeNbIMH KO3 (HUIMEHTAaMH, KOPHH MHOTOUICHA,
IIPUMEHSITH JIEJIEHHE MHOTOYWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera mist perienus 3anay;

CBOOOJHO OIEpPUPOBAThH MOHATUAMU: CHCTEMA JMHEHHBIX YPAaBHEHHMM, MaTpPHIA, ONPEASIUTENb MATPULIBI 2 X 2 M €ro reéOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONPENENNTENS 2 X 2 JuId BBIYUCICHUS €r0 3HA4YCHMs, NPUMEHATb ONPENESIUTEIN IJI1 PEIICHHsS CUCTEMbI JIMHEWHBIX
YpaBHEHUH, MOJEIUPOBATh PEaJbHbIE CUTYAI[MH C TMOMOIIBIO CHUCTEMbl JIMHEHHBIX YPaBHEHMMH, HCCIEAO0BAaTh MOCTPOEHHBIE MOJEIN C MOMOUIbIO
MaTpUIl U ONpeAeTUTENIeN, HHTEPIPETUPOBATD MTOJyUYEHHBIH PE3ybTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TpeoOpa3oBaHUs BEIpaKEHUI;

BBINOJIHATH MPE0O0Pa30BaHMsI YMCIOBBIX BEIPAXKEHUH, COEpKAIMX CTETIEHH C PAllMOHATIBHBIM [TOKa3aTeleM;

HCII0JIb30BaTh CBOMCTBA JJorapu@moB Jyist MpeoOpa3oBaHMsl JOTapu(PMUUECKUX BbIPAKEHHUI;

cBOOO/IHO ONEpUPOBATH MOHATHIMU: UppallOHANbHbIE, TTOKA3aTeNIbHbIE U JIOTapU(PMUUYECKHE YPaBHEHMSI, HAXOUTh UX PEIICHUS C MTOMOLIbIO
PaBHOCHJIBHBIX IIEPEXOJ0B MIIM OCYILLECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUUEcKHe (hOpMYIIbl I TpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BbIPAXKECHUH;

CBOOO/JHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YPAaBHEHME, MPUMEHITh HEOOXOoAuMble (HOPMYIbI IJi PEHICHHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHUX ypaBHEHUM;

MO/JICJIMPOBATh peasibHbIe CUTYAIlMH Ha S3bIKE alreOpbl, COCTABIATh BBHIPAXKEHHUsS, YPAaBHEHUs, HEPABEHCTBA MO YCIOBHIO 33/1a4M, UCCIIE0BAThH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara ajireopsbl.

DyHKIUM U TPaQUKH:

CcBOOO/JHO ONMEpUPOBATH MOHATUSIMH: (YHKIHMS, CIIOCOOBI 3a/laHus (DYHKUIMH, B3aUMHO OOpaTHble (YHKIUHU, KOMIO3ULUS (PyHKUUH, rpaduk
(GyHKINH, BBIIOJIHATD dJIEMEHTapHbIe TpeoOpa3oBaHus TpapuKoB (yHKIIHA;



CBOOOJHO OIEPUPOBATH TMOHATHSAMU: OOJACTh ONpPEACNCHUS W MHOXECTBO 3HAYCHUH (YHKUUH, HYTH (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUAMHU: UYETHbIE M HEUYETHBIE (YHKLUUHU, NEPUOIMYECKHE (DYHKIUH, MPOMEXKYTKH MOHOTOHHOCTU (DYHKLUH,
MaKCUMYMbl U MUHUMYMBbI (DyHKIIMH, HanOoJIbIlIee U HAUMEHbIIee 3HaYeHNEe (PYHKLIMU HAa IPOMEKYTKE;

CBOOOTHO OTIEPHPOBATH MOHATUSAMH: CTEIICHHASA (DYHKIHS C HATYpaJbHBIM H IIEJIBIM IIOKa3aTeneM, rpaduk CTENeHHON (PYHKIIUHN ¢ HATypaJIbHBIM
U IIeTIBIM TOKa3areseM, rpaduk KOpHS N-0i CTeneHn Kak GyHKIUK 0OpaTHON CTENEHH ¢ HaTypaJIbHBIM IIOKa3aTeseM;

OIIEpUPOBATH NOHATUSAMM: JIMHEHHasA, KBaJpaTHUHAas U IPOOHO-JIMHEIHAS (PYHKIMH, BBIIOIHATE JIEMEHTAPHOE MCCIEI0OBAaHUE U IOCTPOEHUE UX
rpaduKoB;

CBOOOJHO ONEpHPOBATh MOHATUSAMM: MOKa3aTelibHas U Jiorapupmudeckas (QyHKIHUH, UX CBOMCTBA M rpadMKH, UCIONB30BaTh UX IpadUKu s
pelIeHusl ypaBHEHU;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPUTOHOMETPUYECKAsk OKPY>KHOCTh, ONPEICIICHIE TPUTOHOMETPHUYECKIX (DYHKIIUI YHUCIOBOTO apryMEHTa;

UCNOJb30BaTh I'paduKu (YHKUMN JUIS UCCIIEAOBAaHUS IPOLIECCOB M 3aBUCHMOCTEH NpU PELICHUH 3aJad U3 JIPYTUX y4eOHBIX HPEAMETOB U
peanbHOM JKHU3HHU, BBIpaXKaTh (YOpMyIaMH 3aBUCUMOCTH MEXY BeJIMUNHAMM;

Havyana maTeMaTH4ecKoro aHajimsa:

cBOOO/IHO ONEPUPOBATh MOHATHIMU: apUPMETHUECKas U T€OMETPUUECKasl ITporpeccusi, 0ECKOHEUYHO YObIBaIOIasi FTeOMETpUYEcKasi IPorpeccus,
JMHEWHBIA U SKCIIOHEHIMAIBHBIN pOCT, (JOPMYJIa CIIOKHBIX MPOLIEHTOB, UMETh IMPEACTaBIECHUE O KOHCTAHTE;

UCIOJIb30BATh MPOrPECCUH [T PELLICHHs peaIbHbIX 3ajjau MPUKIAJHOIO XapaKTepa;

CBOOO/ZIHO OIEPUPOBATh TMOHATUSMU: IIOCIEI0BATENIBHOCTh, CIIOCOOBI 3aJlaHUsl TIOCJIEI0BAaTEIbHOCTEN, MOHOTOHHBIE M OrpaHUYEHHBIE
MIOCJIEI0BATEIBHOCTH, IOHUMATh OCHOBBI 3apOKJICHUS MAaTEMaTUYECKOTO aHaIN3a Kak aHaan3a 0ECKOHEYHO MaJIbIX;

CBOOO/THO ONIEPUPOBATH MOHATHIMU: HENPEPhIBHbIE (DYHKIINH, TOUKU pa3pbiBa rpaduka GyHKIMH, aCUMITOTH rpaduka GyHKLINY;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHAS HA OTPE3Ke, MPUMEHATh CBOWCTBA HEMPEPBIBHBIX (QYHKIUH U1 pelleHus 3a1ay;

cBOOO/IHO ONIEPUPOBATh MOHATUSAMU: NIEPBasi U BTOpask MPOU3BOIHbIE (PYHKIIMHU, KacaTelbHas K rpaduKy G yHKIUY;

BBIUHCIISATH MPOU3BOJAHBIE CYMMBI, IPOU3BEIECHNUS, YaCTHOTO U KOMITO3UIIUH JIBYX (DYHKILIMM, 3HATh MPOU3BOAHbBIE JIEMEHTAPHBIX (YHKIUII;

UCIOJIb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICI POU3BOJHOM JIJIs peIIeHHs 3a/1ay.

MHoKecTBA M JIOTHKA:

cBOOO/IHO ONIEPUPOBAThH MOHATUSMU: MHOKECTBO, OTIEpAlUU HAJl MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JUisl OMMCAHUS PeajbHBIX MPOLIECCOB U SIBJICHUM, IPU PELIeHUH 3a]a4 U3 JAPYruX y4yeOHbIX
IIPEIMETOB;

CBOOOJHO ONEpHPOBATh MOHATUSMH: OINpEeNeHHe, TeOpeMa, ypaBHEHHE-CIEeICTBUE, CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, J0Ka3aTelIbCTBO,
pPaBHOCUJIbHBIE YPaBHEHHUS U HEPABEHCTRA.

Ymucia 1 BbIYUCICHUSA:



CBOOOJHO ONEPUPOBATH TOHATUSMU: HATYpaIbHOE W IIEJIO€ YHCIIO, MHOXECTBA HATYPAJIBbHBIX M IEIBIX YHCElN, WCIOJIb30BaTh MPU3HAKU
nenumoctu nenbix yucen, HOJl u HOK naTtypanbHbIX yucen s peiieHus 3aia4, IpUMEHsTh anroputM EBkina;

CBOOOJTHO OTIEPHUPOBATH MOHATHEM OCTATKa MO0 MOYJII0, 3alIUChIBATh HATypaIbHbIC YKCIIA B PA3TMYHBIX TTO3UITMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OIEPUPOBATh TMOHATHAMHU: KOMIIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUICKCHBIC 4YHCIIA B
aredpanvecKkoll U TPUTOHOMETPUIECKOM (POpMe, BHITIOTHATH apU(METHIECCKIE ONIEpallii C HUIMH U U300paxaTh Ha KOOPAMHATHOH TIIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHSIMU: UPPALMOHATIBHBIC, TIOKA3aTeNIbHBIE U JIOTapU(PMUYECKUE HEPABEHCTBA, HAXOAUTh WX PEIICHHS C TTIOMOIIbIO
PaBHOCHJIBHBIX MIEPEXO/IOB;

OCYIIECTBJIATH OTOOP KOPHEH MpH PEIICHHH TPUTOHOMETPUUIECKOTO YPaBHEHUS;

CBOOOHO OIEPHPOBATH MOHATHEM TPHUTOHOMETPHUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOAMMBIE (OPMYJIBI JJIsi PEIICHHS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUSMHU: CHCTEMa U COBOKYIHOCTh ypaBHEHUN W HEPABEHCTB, PABHOCUIJIbHBIE CHUCTEMBl U CHCTEMBI-CIICJCTBUS,
HAXOJUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEH pallMOHANIBHBIX, HPPAIlMOHATbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHUI U HEPABEHCTB;

pemarh panuoHalIbHBIC, HpPpAlMOHATIBHBIC, TIOKA3aTelbHbIC, JIOTapUu(PMHUUECKHE U TPUTOHOMETPUUECKHE YpaBHEHHUS U HEPABEHCTBA,
COZIEpIKAILME MOIYJIU U MMAPAMETPBIL;

MPUMEHSTH rpaduuecKre METOIbI ISl PEIICHUs YpaBHEHUN U HEPABEHCTB, a TAK)Ke 3aJ1a4 C mapaMeTpaMu;

MOJIETIUPOBATh PEabHbIE CUTYallUU Ha S3bIKE alNreOpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHUSI, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBHUIO 33JauH,
HCCIIEI0BATh MOCTPOCHHBIE MOJICIIN C UCTIOIH30BAHUEM allapara aire0pbl, HHTEPIPETUPOBATH MOTYYCHHBIM pe3yibTarT.

DyHKIUH U TPaQUKH:

CTPOUTH TPaPUKU KOMIO3UIIMU (PYHKITUH C TTOMOIIBIO AJIEMEHTAPHOTO UCCIIEIOBAHMS U CBOMCTB KOMITO3HUIIUU ABYX (DYHKIIHIA;

CTPOUTH T€OMETPUUECKIE 00pa3bl YpaBHEHHI U HEPABEHCTB HA KOOPJIMHATHOMN TIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: TPAPUKU TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHATH (PYHKITUU JJI1 MOJCIIMPOBAHUS U UCCIIEAOBAHUS PEAbHBIX MPOIECCOB.

Hagana MmaTeMaTH4eCKOI0 aHAJIHA3A:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS HCCIe0BaHUS (YHKIIMH HA MOHOTOHHOCTB U DKCTPEMYMBI;

HaxOJUTh HauOOJIbIIIEEe ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKITUY HETIPEPHIBHON HA OTPE3KE;

KCIMOJIb30BaTh MPOU3BOHYIO JIJISI HAXOXKIEHUS HAWIYUIIEero PEIIeHUsI B MPUKIIAIHBIX, B TOM YUCJE COIMAIbHO-3KOHOMUYECKUX, 3aa4ax, JJIs
OTIpeieNICHUs] CKOPOCTH U YCKOPEHHS Tpoliecca, 3aqaHHoro Gpopmymnoi wim rpaduxom;

CBOOOJIHO ONEpUPOBATh TOHATUSMU: TEPBOOOpa3Has, ONpeACNEHHBIM HHTErpaj, HAXOAUTh IMEPBOOOpPa3HBIE SJIEMEHTAPHBIX (YHKIUH U
BBIUUCIIATH UHTETpal 1o ¢popmyiie HetoTona-Jlelbnua;

HaxOJUTh IUIONIA/IN THIOCKUX (GUTYP B 0OBEMBI TEJT C TOMOIIBIO MHTETpaa;

HMMETh TPEJICTaBICHNE O MAaTEMAaTHUYECKOM MOJISITMPOBAaHUH Ha IPUMeEpe cocTaBieHus TuddepeHInaTbHbIX YpaBHEHU;



pemaTh MPUKJIAIHbIC 3a/1a4d, B TOM YHCIIE COIMAIbHO-?PKOHOMUYECKOTO U (PU3MUYECKOro XapakTepa, CpeJCTBAMU MaTeMaTHUECKOTO aHATU3a.
HNPEJAMETHBIE PE3YJIbTATDI (reomerpus)

OnepupoBaTh NOHATUAMU: TOUKA, MIPsIMast, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUH T'€OMETPUUYECKHX 3a1ad.

OnepupoBarh NOHATUAMU: APAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.

KnaccuguiupoBats B3auMHOE PAaCHOIOKEHHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: ABYTPAHHBIM YroJl, TpaHM JBYIPAaHHOIO yIya, pedpo JABYTPaHHOIO Yyrja; JIMHEHHBIM yrosl JBYIpaHHOIO YIJIa;
rpajycHas Mepa JABYIpaHHOI'O yria.

OnepupoBaTh NOHATUSAMH: MHOTOTPAHHUK, BBITYKJIbIA U HEBBIIYKJIbIH MHOTOI'PAHHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TPABUIIbHBI MHOTOTPAHHUK.

PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (ITMpaMKia; Ipu3Ma, NpsMOYTroiIbHbIN Napasuienaenunes, Kyo).

KnaccupunupoBare MHOrOIpaHHUKH, BbIOMpasi OCHOBaHUS JJs Kiaccu(UKalMK (BBINYKJIbIE U HEBBIYKJIbIE MHOTOIPAHHUKH; MpPaBUIIbHBIC
MHOT'OI'PaHHUKU; NIPSIMbIE U HAKJIOHHBIE PU3MBI, ITApalIeIeIUIIE b ).

OnepupoBaTh NOHATUSAMHU: CEKYILAs IJIOCKOCTb, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

Crpoutb cedeHHs] MHOTOTPAaHHHUKOB METOJOM CJI€/I0B, BHINOIHATH (BHIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (QUTYD: BUA
CBepXY, COOKY, CHU3Y.

Pemiate 3aaun Ha HaXOXKAECHUE F€OMETPUYECKUX BEIMYUH IO 00pasliaM WM aJlrOpUTMaM, IPUMEHssSI M3BECTHbIE aHAIUTUYECKUE METO/bI TIPH
pEIIEHNN CTaHJAPTHBIX MaTeMAaTUYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIY ABYMs TOYKAMHU, OT TOUKH JIO MPSIMOH, OT TOUKH 10 IJIOCKOCTH,
MEXy CKPELIUBAIOIIUMUCS TIPSIMbIMH.

Pemrate 3a1aun Ha HaXOXKJAECHUE FEOMETPUYECKUX BEIMYUH MO 00pasliaM WM alfOpUTMaM, IPUMEHsSI M3BECTHbIE aHAIUTHYECKUE METO/IbI IPU
pELIEHNN CTaHAAPTHBIX MAaTEMaTHUECKUX 3a/1a4 Ha BBIUMCIICHUE YITIOB MEXAY CKPEIIMBAIOIIMMHUCS MPSAMBIMH, MEKIY IPAMOHN U MJIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IJIOIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHJia) ¢ NPUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOLIECHUS
MEXy IUIOIAAsIMU TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOI'PAHHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPHI.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETHPOBATH MHGOPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UIypax, MPEeACTaBIECHHYIO Ha
YyepTexkax U pUCYHKaxX.

[TpumensaTh TeomMeTpuyeckre (GaxkThl I PELIeHUs CTEPEOMETPUUYECKHX 3a]ad, MPEeoIaraloliiX HECKOJIBKO IIaroB peIIeHus], eClIu YCIOBHS
NPUMEHEHMS 33JJaHbl B IBHOH (opme.

[IpumensTh npocTeire NporpaMMHbIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPHUUECKHX 3a]1ay.

[IpuBoIUTE MpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPO/JIE U JKU3HU, PACTIO3HABATH IIPOSBICHHE 3aKOHOB FEOMETPHUH B HCKYCCTBE.
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HpI/IMeH}ITL HOJIy‘IeHHLIC 3HAHHWA Ha HpaKTI/IKGI aHaJII/I3I/IpOBaTB peaHBHI:Ie CI/ITyaI_[I/II/I nu HpI/IMeHﬂTB I/I3y‘-IeHHLIC IIOHATHUA B Hpouecce IIOHUCKa
peH_IeHI/ISI MaTEMAaTUYCCKHU C(bOpMYHHpOBaHHOﬁ HpO6JIeMLI, MOIIGHI/IpOBaTB peaJIBHBIG CI/ITyaI_[I/II/I Ha A3BIKC FeOMeTpHI/I, HUCCJICa0BaTh HOCTpOGHHBIe
MOJICJIM C HCIIOJIb30BAHMEM T'€OMETPHUYCSCKUX TOHSATHH M TEOpeM, amrmaparta ajareOpbl; peliaTh MPAKTHUYCCKHE 3aJla4M, CBS3aHHBIC C HAXOXKICHHEM
TCOMETPHYCCKUX BEIIMYHH.

OHepI/IpOBaTL IIOHATUAMMN . LII/IJII/IHI[pI/I‘-IeCKaﬂ HOBerHOCTB, 06pa3y10ume HHHHHIIpH‘-ICCKOﬁ HOBerHOCTI/I; I_II/IHI/IH[[p; KOHHNYCCKas HOBerHOCTB,
o0pa3yroIire KOHUIECKOW MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacrio3naBath Tela BpareHus (LHIMHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHUS TEJ BPAILICHUS.

KnaccudunupoBars B3aMMHOE PACIIOOKEHUE CPEPhI M IIIOCKOCTH.

OnepupoBarh MOHITHSIMH: [IAPOBOM CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA CEIMEHTA; IIAPOBOM CJIOH, OCHOBAHME IIIAPOBOTO CIIOS, BBHICOTA
IIAPOBOTO CJIOST; MMAPOBOM CEKTOP.

Bbrauciisate 00bEMBI U TUIONIAIA TOBEPXHOCTEH TEN BPAIICHHSI, TEOMETPHUECKUX TEJI C MPUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATHSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M ONMUCAHHBIA OKOJIO Cephl; cepa, BIUCAHHAS B MHOTOTPAHHUK HIIU TEJIO
BpaICHHUS.

BI)I‘-II/ICJ'IHTB COOTHOIIICHHUA MC)KI[y IJiomaasaMu HOBerHOCTeI\/JI nu O6’I)éMaMI/I HOI[O6HI>IX TCII.

N300paxkaTh u3yyaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKHE YEPTE)KU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEYCHUS Tel
BpaICHHUS.

W3Bnekarb, MHTEpNpPETUPOBAaTh U NPEeoOpPa3OBbIBaTH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBIHOJ'IHS[TI) ﬂeﬁCTBHﬂ CJIOXKCHU BGKTOpOB, BbIYUTAHUA BeKTOI)OB nu YMHO)KGHI/H[ BeKTOpa Ha 4uCJIO, 06’135[CH$ITI), KaKnuMHn CBOﬁCTBaMH OHHU
00J1a1a10T.

[IpuMeHsTh MpaBUIIO MapasuieTenunea.

OnepupoBarh MOHATHIMH: JE€KapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOMYIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YTOJI MKy BEKTOPAMH, CKaJISIPHOE MPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE W KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTh cyMMy BEKTOPOB M ITPOM3BEICHUE BEKTOpPA HA YHCJIO0, YIOJ MEXIy BEKTOpaMH, CKAJIIPHOE MIPOU3BEICHUE, PACKIIAIbIBATh BEKTOP 10
JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[TpumensITh TeOMeTpruYecKkue (HaKTHI IS PEIICHUS CTEPEOMETPHYCCKHX 3aJ]1ad, MPEIoaralomuX HECKOJIbKO MIaroB PeIIeHUs, eCIH YCIOBUS
MPUMEHEHHUS 3a1aHbI B IBHOU (hopMe.

Pematp npocreiinie reoMeTpUYecKHe 3a/1a4 Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A.
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Pemrats 3aga4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTUYCCKHUX OTHOIIICHUN H HaxXOXKIACHUC TCOMCTPHUYCCKUX BCIWYUH I10 06pa3uaM WU aJIrOpUTMaM,
MPUMCHAA U3BCCTHBIC MCTOAbI IIPU PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4.

HpI/IMeHHTB HpOCTGfII.HPIC IIPpOrpaMMHEIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIITHOHHBIEC CUCTEMBI IIPHU PECIICHHUHU CTEPCOMETPHUICCKUX 3aaaY.

HpI/IBO,I[I/ITI) IIPUMEPLI MaTEMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOAC U )KU3HHU, pACIIO3HABATH IIPOABICHHUEC 3aKOHOB I'COMCTPUU B UCKYCCTBE.

HpI/IMeHSITL MOJIYYCHHBIC 3HAHMA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CUTyallMU W IMPUMCHATH U3YYCHHBIC ITOHATHUA B HNPOLCCCC IMOHCKaA
pemiCcHud MAaTCMATHYCCKU C(bOpMYHHpOBaHHOfI HpO6JIeMLI, MOJCIIMPOBATh PCAJIbHBIC CUTyallUM Ha A3BIKC I'COMCETpPHHU, HUCCICAOBATH IMOCTPOCHHLIC
MOZACIIN C HCIIOJIB30BAHUEM T'COMETPHUUYCCKUX MOHATUHA U TCOPECM, allllapara anre6pbl; peuiath MPaKTUYCCKHUE 3adadMd, CBA3AHHBIC C HAXOXICHHUEM
rC€OMETPHUYCCKUX BCIINYHH.

TemaTuueckoe IVIAHUPOBAHHUE

Ne ypoxka | COAEPXAHUE | Kon-Bo yacoB
INOBTOPEHHME KYPCA 10 KJIACA (12 yacoB)
1-3 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 3
4-6 [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN
7-8 TpuronomeTrpruyeckue ypaBHEHHS 2
9-11 [TpousBoaHas U ee TPUMEHEHUE I UCCIEeTOBaHUS (PYHKIIMH 3
12 Bxonnast koHTposbHast paboTa 1

I''TIABA 6. CTEIIEHU U KOPHU. CTEIIEHHBIE ®YHKIIUU (254)

Mooyno 1. Ilonamue Kopha N-ii cmeneHu u3 0eliCMeUmenIbHo20 Yucia

13-14 [TonsiTHE KOPHS N-0OM CTENEHU U3 IEUCTBUTEILHOIO YUCIIA 2
15-16 DyHKIMsS y= "X, ee CBOHCTBA U rpaduKi 2
17-18 CBolicTBO KOpHS N-0i1 cTeneHn 2
19-24 [TpeoOpa3zoBaHue BbIpaKeHUM, COIEPKALINX PaIUKAIIbI 6

12



Mooyns 2. Cmenennsle (ynkyuu, ux ceoicmea u pagpuxu

25-28 O060011eHIE TTOHATHS O TIOKA3aTelle CTENEHH
29-36 CreneHHbie (PYHKITUHU, KX CBOMCTBA U IPapUKH
37 Kontponbhas pabora Nel
I'JIABA 7. TIOKA3ATEJIbHAS W JIOTAPUOMHUYECKAS ®YHKIINU (344)
Mooyns 1. Ilokazamenvnaa gpynkyus

38-39 [TokazarenbHast QyHKIINS, €€ CBOWCTBA U Tpaduk
40-45 [TokazarenbHbIe ypaBHEHUS! M HEPABEHCTBA

Mooyns 2. Jlozapugpmuueckan ynkyusn
46-48 [TonsiTue norapugma
49-54 Jlorapudmuueckas GyHKIIMS, €e CBOHCTBA U rpaduk

Mooyns 3. Jlozapugpmuueckue ypagnenus
55-58 CgoiicTa norapudma
59-63 Jlorapugmmuueckue ypaBHEHHS

Mooyns 4. /lughgpepenyuposanue noxazamenvnoii u nocapughmuueckoii hynKyui

64-67 Jlorapugmuueckue HepaBeHCTBA
68 [Tepexox kK HOBOMY OCHOBaHHIO
69-70 JuddepernmrpoBanue mokazaTeaIbHON U JOrapuPMIUUECKON (HYHKITHNA
71 Konrponbnas padora Ne2

I''TABA 8. TIEPBOOBPA3ZHAA WU HUHTEI'PAJI (104)
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72-73 [lepBooOpa3Has U HEONPEAEICHHBIN HHTETpal 2

74-80 OmnpeneneHHbIi HHTErpa /

81 Kontponbnas padora Ne3 1

TJIABA 9. JIEMEHTHI MATEMATHUYECKON CTATUCTUKA, KOMBUHATOPUKHA Y TEOPUU BEPOSITHOCEM (84)

82 CraTtuctuyeckas 00pabOTKa JaHHBIX 1
83 [Tpocreiinme BEpOSITHOCTHBIC 3a]]a41 1
84-85 Coueranue u pa3MelieHue 2
86 ®opmyna 6unoma Herotona 1
87-88 Crnyuaitabie COOBITHS 2
89 Konrtponsnas padora Ned 1

TJIABA 10. YPABHEHUSI U HEPABEHCTBA. CHCTEMbBI YPABHEHUI 1 HEPABEHCTB (28u)

Mooyns 1. Obugue memoowvl peuwienusn ypasHeHuil

90,91 PaBHOCHIIBHOCTE ypaBHEHUI 2

92-97 OO61re MeTo/Ibl peleHusl ypaBHEHU I 6

Mooyns 2. Ypasnuenusn u nepaseHcmea c 08yms nepemeHHbIMU

98-101 Penienne HepaBeHCTB ¢ OTHOM EPEMEHHON 4

102-106 | YpaBHEHHS U HEPABEHCTBA C ABYMS TIEPEMEHHBIMH 5)

Mooyns 3. Cucmemsl ypagnenuii

107-111 | CucreMsl ypaBHEHUI 5

112-116 | 3agauu ¢ mapameTpamu 5




117 KontponbHas pabora Ne5 1
OBOBIIAIOUIEE MIOBTOPEHUE KYPCA AJITEBPBI 3A 11 KJIACC (19 v)

118-127 Pemenye xaueCTBEHHBIX TECTOBBIX 3aJaHUN C YUCIOBBIM OTBETOM 10

128-131 [IpoGneMHbIE TECTOBBIC 3aJIaHUSI C TIOJTHBIM OTBETOM 4

132-133 | UroroBas KOHTpOJIbHAs paboTa 2

134-136 | Pe3epBHOE Bpems 3

TemaTH4yeckoe MIaHNPOBAHUE 110 F€OMETPHU.
Ne KomnmnuaectBo yacos
ypoka Tema
Hununap, konyce, map (16 4.)

1 [Tonstue uunuaapa. OcHOBaHUE, BHICOTA, 00pa3yrolas, pa3BepTKa HIUIUHAPA. 1
2 OceBble CeUeHUsI IUTUH/IPA U CEYCHHUSI TapallIeIbHbIE OCHOBAHHUIO. 1
3 DopmyJia IIIOMAAY TOBEPXHOCTH HIMJIMHAPA. 1
4 Pemenue 3a1au 1
5 [Tonsitue konyca. OcHOBaHHE, BBICOTA, 00Opa3yloliias, pa3BepTka KOHyca. 1
6 OceBble cedeHUs1 KOHyCa U CeUeHHsl NapasuiebHble OCHOBAHMIO. 1
7 Pemenue 3anau. 1
8 [Inomianp MOBEPXHOCTH KOHYCA. 1
9 'Y ceueHHBIN KOHYC. 1
10 |Cdepa u map. YpaBuenue chepbl 1
11 |Pemenwue 3amady. 1
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12  |BzaummHOe pacrosioxeHue chepsl U MIOCKOCTH. 1
13  [KacarenpHast MIOCKOCTH K chepe. 1
14 [[nomank chepsl. 1
15 |Kontponbnas pabota Ne 1 «[lunuuap, KoHyC, map»» 1
16 | 3auem Nol 1
O60bemblI Tea (174)
17. [Iloustue o0bema tena. OTHOIIEHHE 00BEMOB MOAOOHBIX TEI. 1
18  |®opmysa o6beMa psiMOyTrobHOTO Mapaienenurena. Gopmyina oobema Kyba. 1
19 | ®opmysna oObeMa IPSIMOI PU3MBI. 1
20  |OGbeM IpsIMOi IPU3MBL. 1
21  |®opmyna oObemMa HUIUHAPA. 1
22 |O6beM HUIUHIPA. 1
23 Boluucienue 00bEMOB TeN ¢ IIOMOLIBIO OMPEAEIEHHOr0 HHTErpaja. 1
24 |Pemenwue 3aau. 1
25 |®opmyna o0beMa MUPAMHUIBL. 1
26 |OObeM mUpaMuIBL. 1
27  |®opmyna 00beM KOHYCA. 1
28  |O0ObeM KoHyca. 1
29  |[®opmyna oObema 1mapa. 1
30  |Pemenue 3a1a4 Ha KOMOMHALMIO MHOTOIPAHHKUKOB U TEJl BPALIEHHS. 1
31 |®opmyna 06beMa MIAPOBOrO CEMMEHTA, IIAPOBOTO CJIOS M IAPOBOIO CEKTOPA. 1
32 KontponbHas padora Ne 2 «O0beMbI TeI» 1
33 3auem Ne2 1

BekTops!l B npocTpancrse (6 4.)
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34

[ToHsiTHE BEKTOpaA B IPOCTPAHCTBE

35 CroXeHHe ¥ BRIYUTAHHUS BEKTOPOB. Y MHOKCHHE BEKTOPA

Ha YHCIIO.
36 CroXeHUe ¥ BRIYUTAHHUS BEKTOPOB. Y MHOKEHUE BEKTOPA

Ha YHCI0
37 Komnanapusie BexTopsl. [IpaBuiio napannenenumnena
38 | PasnoxkeHue 1o TpEM HEKOMILIAHAPHBIM BEKTOPAM
39 | auem Ne3

Metoa koopauHat B mpoctpancrse (15 4.)

40 | [lexapTOBbI KOOPMHATHI B IPOCTPAHCTBE 1
41 CBs13b MEX/1y KOOPIMHATAMU BEKTOPOB U KOOPAMHATAMH TOYEK 1
42 KoopaunaTsl TOUKH U KOOPAMHATHI BEKTOpa 1
43 KoopaunaTsl TOUKH U KOOPAMHATHI BEKTOPA 1
44 dopmyra pacCTOSIHUS MEXKIy ABYMsI TOYKaMHU. Y paBHEHHE TIIOCKOCTH. DPOpMysia pacCTOSHHS OT TOUKH JI0 TUIOCKOCTH. 1
45 dopmyia pacCTOSHUS MEXITY IBYMs TOUYKaMH. Y paBHEHHUE III0CKOCTH. DopMysia pacCTOSHHSI OT TOYKH JIO THIOCKOCTH. 1
46 | Vron mexay Bekropamu. CKaJaspHOE IPOU3BEIEHUE BEKTOPOB 1
47 | CransipHOE TIPOM3BEICHUE BEKTOPOB. 1
48 CkansipHO€ TPOU3BEIEHUE BEKTOPOB. 1
49 Berurcienue yriioB Mexy IpSMBIMH U IIOCKOCTSIMA 1
50 | BeluucneHue yrioB MeXIy IPSIMBIMH U TUIOCKOCTSIMH 1
51 Pemenwue 3ama4 mo Teme «CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB) 1
52 Pemenne 3amau o reme «CKaysipHOE IPOU3BEICHUE BEKTOPOB) 1
53 | KontponbHas padora Ne3 «MeTo/1 KOOPAUHAT B IPOCTPAHCTBEY 1
54 | 3auem No4 1

3ak/04uTe1bHOE IOBTOPEHHE NPH MOAT0TOBKE K HTOrOBOM arrecTanuu mno reomerpuu (14 4.)
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55.

3aKIIFOUYNTEIIFHOE IIOBTOPCHHEC IIPHU IMOATOTOBKE K HTOTOBOM aTTeCTaluy 110 reOMCTPUH.

56.

3aKII0YUTEIIBEHOS IIOBTOPCHUC IIPHU IMOATOTOBKE K HUTOTOBOM aTTeCTaluu 110 reOMCTPUH.

S7.

3aKII0YUTEIIBHOS IIOBTOPCHUC IIPU IMOATOTOBKE K HUTOTOBOM arTeCTaluu 110 recoOMCTpUH.

58.

3aKIIFOUYNTEIIFHOE IIOBTOPCHHUEC ITPH IMMOATOTOBKE K HTOTOBOM aTTeéCTaluy 110 r€OMCTPUH.

59.

3aKIIFOUYNTEIIFHOE ITOBTOPCHHUEC ITPH IMMOATOTOBKE K HTOTOBOM aTTeéCTaluy 110 r€OMCTPHUH.

60.

3aKIIYHATEIBHOE IIOBTOPCHUC IIPU ITOATOTOBKE K HTOT'OBOM aTTCCTAalMU 110 TCOMCTPHH.

61.

3aKIIYATEIBHOE IIOBTOPCHUC IIPU ITOATOTOBKE K HTOTOBOM aTTCCTAlMU 110 TCOMCTPHH.

62.

3aKIIYHATEIBHOE IIOBTOPCHUC IIPU ITOATOTOBKE K HTOT'OBOM aTTCCTAalMU 110 TCOMCTPHH.

63.

3aKII0YUTEIIEHOC IMOBTOPCHUC ITPH IMTOATOTOBKE K HTOTOBOM arTeCTaluy 110 recOMCTpPUH.

64.

3aKII0YUTeIBEHOS IMOBTOPCHUC ITPHU TOATOTOBKE K HUTOTOBOM aTTeCTalluH MO TCOMCTPHU.

65.

3aKII0YUTeIBEHOS IMOBTOPCHUC ITPHU TOATOTOBKE K HWTOTOBOM aTTeCTallMH MO TeOMCTPHHU.

66.

3aKII0YUTeIBEHOS IMOBTOPCHUC ITPHU TOATOTOBKE K HUTOrOBOM aTTeCTallMHU MO TCOMCTPHU.

67.

3aKII0YUTeIBEHOS IMOBTOPCHUC ITPHU TOATOTOBKE K HUTOrOBOM aTTeCTallMHU MO TCOMCTPHU.

68.

3aKII0YUTeIBEHOS TIOBTOPCHUC IIPU MMOATOTOBKE K HUTOrOBOM aTTeCTalluu MO TCOMCTpPHU.
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