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MNOACHUTEJIBHASA 3AIINCKA
PabGouass mporpamMma Kypca BHEYPOUYHOM JEATEIbHOCTH IO MAaTeMaTHKe
«MaremaTHueCKuil KaleruI0CKOm» I ydalmxcs 9 kinacca coOCTaBlieHa HA OCHOBE
CJIETYIOLUX HOPMATUBHBIX JOKYMEHTOB:
e3akoHa 00 oOpazoBaHuu B PO Ne273-D3 ot 29.12.2012 ropa.
eDeiepadbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa
OCHOBHOTO 00111eT0 00pa30oBaHuUs
e[ Ipukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yTBepxxaeHUH
[Topsinka opraHu3any U OCYLIECTBJIEHHUS 00pa30BaTENbHOU JESITEIBHOCTU
[0 OCHOBHBIM 00I11€00pa30BaTebHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMaM HadajbHOTO OOILEro, OCHOBHOIO OOILEro U CPEeJHEro OOIIETro
oOpazoBaHus» (pacnpocTpaHsIeTCa Ha MpaBooTHOIIeHUs ¢ 1 ceHTsaops 2021
rojia);
eCrparernn pas3Butus BocnuTaHus B Poccuiickon @Penepanyu Ha
nepuoa 1o 2025 roxa, yTBepKACHHON pacnopsbkeHueMm [IpaBurenscTBa OT
29.05.2015 Ne 996-p.
eMeToIMYECKUX  PEKOMEHJAUUKd IO YTOYHEHUIO TMOHATUS W
COJIep>KaHUsI BHEYPOUHOM JEATEIbHOCTH B paMKaxX peanu3aldyd OCHOBHBIX
00111e00pa30BaTeNIbHBIX MPOrPaMM, B TOM UYHCIE€ B YaCTH MPOCKTHOU

NeSATeILHOCTH, HampaBlieHHbIe TUucbMOM MunoOpHayku ot 18.08.2017 Ne

09-1672.

Hacrosimas mporpamMma  BHEYpPOUYHOM  JIESITETBHOCTHM  COCTAaBJIEHA B
COOTBETCTBMM C TpeOOBaHMSAMU K  pe3yJibTaTaM OCBOCHUS  OCHOBHOM
o0pa3oBaTeIbHOM MPOTPpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus M paccyuTaHa Ha
1 ¥ B HEnemt0, 34 yaca B TO/I.

OOyuenue mnoTpedyeT OT ydYallMxXcs YMCTBEHHBIX M BOJICBBIX YCUIIUH,
Pa3BUTOrO0 BHUMAHUS, BOCIIMTAHUS TAKWX KA4yeCTB, KAK aKTUBHOCTb, TBOPYECKAs
MHUIMATHBA, YMEHUN KOJUJIEKTUBHO-TIO3HABATENBHOIO Tpyaa. JlaHHas mporpamma

IMO3BOJIACT JIMKBUIHUPOBATH HpO66HBI B 3HAaHUAX U IIOAT'OTOBUTDH 06yqa}01111/1xc;1 K
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cnade [MMA B COOTBETCTBUM C TpeOOBAHUSMH, NPEIBIBISIEMBIMA HOBBIMHU
o0pa3zoBaTeILHBIMU CTaHIAPTAMH.

Oco0eHHOCTh Kypca COCTOMT B TIOBTOPEHHWH, 3aKPEIUICHUHW W YTiayOJeHUu
3HAaHUW TI0 OCHOBHBIM pa3zjiejlaM IITKOJBHOIO Kypca MaTeMaTHKH C ITOMOIIBIO
pasnuYHBIX U(POBEIX 00pa30BATEIBHBIX PECYpPCOB; (OPMUPOBAHUU yMEHUS
OCYIIECTBJIATh  Pa3HOOOpa3HbIC BHUIbI CAMOCTOSITEIIBHOW JCSITEIBHOCTH C
PpoBEIMM  00pa30BaTEIIbHBIMM ~ PECypcaMH; Pa3BUTHUS CAMOKOHTPOJISI U
CaMOOIIEHKM 3HAaHUW € TOMOIIBIO  Pa3IU4YHBIX  (OPM  TECTUPOBAHUS;
GbopMHUPOBaHUS Y YUAIIMXCS IIEJIOCTHOTO IPEACTaBICHUS O TeMe, €€ 3HAUYCHHS B
paszeie MaTeMaTUKH, CBSI3H C APYTUMU TeMaMH; (POPMHUPOBAHUS aHATUTHIECKOTO
MBIIIUICHUS, Pa3BUTHE MaMATH, KPyro3opa, yMEHHs MPeo10JIeBaTh TPYAHOCTH MPHU
peuieHnn 0Oo0jiee CIOKHBIX 3aj]a4; OCYIICCTBICHUU PaOOThI C JOTOJHUTEIBHOM
JUTEPaTypoO; aKIICHTUPOBAHWM BHUMAHUS yYalIUXCs HAa €AUHBIX TPEOOBAHUSIX K
npaBuwiaM O(OpPMIIEHUS Pa3MYHBIX BHUJIOB 3aJaHUM, BKJIIOYAEMBIX B HUTOTOBYIO
aTTeCTalldI0 3a KypC OCHOBHOM IIIKOJbI; PACIIMPEHUU MATEMaTHUUYECKHUX
MPEACTABICHUN ydaluXxcsl 0 ONpeIeIEHHBIM TeMaM, BKIFOYEHHBIM B TTPOTPaMMBbI
BCTYIUTEIBHBIX K3aMECHOB B JAPYTHE TUITBI YYCOHBIX 3aBEIACHUM.

OcHOBHBIE LeJM Kypca: IPUBUTUE HHTEpEca YYallluxcsi K MaTeMaTHKe,
yriIyOJeHue W paclidpeHue 3HaHUM OO0ydaroluxcs MO MaTeMaTUKE, pPa3BUTHE
MaTE€MaTHYECKOTO  KPYro3opa, MBIIUICHUS, HCCIEIOBATEIbCKUX  YMEHUU
y4amnmxcsi, GopMHUpOBaHUE y OOYYAIOIIUXCSl OMbITA TBOPYECKOWU IEATEIBHOCTH,
BOCHUTAHUE Y IIKOJbHUKOB HACTOMYMBOCTH, WHUIIMATUBBI, CAMOCTOSITEIBHOCTH,
nmoaroroBka k 'MA.

3agaum Kypca:

1. HayuuTph ydamuxcsi BBIIOJHATH TOXKIECTBEHHbIE MNpeoOpa3zoBaHUs
BBIPAKCHUM.
2. Hayuntp y4ammxcsi OCHOBHBIM IpUEMaM pELICHUS YPaBHEHUM,

HEPABEHCTB U UX CUCTEM.
3. Hayuutb cTpouTh rpadMKu U YUTATh UX.

4. HayuuTp pa3imnyHbIM IpUEMaM pELICHHs TEKCTOBBIX 3a/1a4.
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5. HayuuTts pa3nuuHbiM IpueMaM pelIeHUs FEOMETPUUECKUX 3a]1ay.

6. [TomMoOuYb OBNIAZIETH PSAIOM TEXHUUECKHUX U MHTEIUICKTYaJIbHBIX YMEHUM
Ha YPOBHE CBOOOJHOTO UX MCIOJIb30BAHMUS.

7. [ToaroroButs yuammxcs k [ MA o matemaruke B 9 kiacce.

8. [ToaroroButh 00yYarOMMXCS K H3YYCHUIO MaTEMAaTHKU B cCTapliei
IIKOJIE WM K TOCTYIUIGHUIO B CpEIHHE YydYeOHBbIC 3aBEICHUS, a TakkKe K

yIIyOJIeHHOMY U3YUYEHHIO MAaTEMAaTUKH B MPOQHUILHOM IIKOJIE.

COAEPXAHHUE KYPCA

Aunredpa

MoaenupoBanue peajibHBIX CUTyaluii HA si3blke ajareOpbl. TabmuuHoe U
rpaduueckoe MpecTaBiICHUE JaHHBIX, IUIAH M CXeMa, W3BJICUYCHHE HY>KHOU
uHdopmaruu.  VM3MEeHYMBOCT, TpU  U3MEpEHUsX. Pemaronue  mpaBuia.
3aKOHOMEpPHOCTH B M3MEHYMBBLIX BEJIMUMHAX. BbluucieHus W mpeoOpa3oBaHuUe
BeJIM4MH. MccnenoBanne npoCTENIINX MATEMATHYECKUX MOJIEIICH.

IIpeoOpa3zoBanusi ajnredOpamyecKux BbIPAKEHHH, pelIeHUE YPaBHEHHUI,
HEPABEHCTB M UX CUCTEM.

[lonsitTue  ypaBHeHMss U KOpPHS  ypaBHeHuWs. [lpeocmasieHue o
pasrocunvHocmu  ypaeuenui. QObaracmv onpeoeneHus YpasHeHus (001acmo
00ONYCMUMbIX 3HAYEHUL NePeMeHHOIL).

KBanparnsie ypaBHeHus. HenonHbele kBagpaTHele ypaBHEHUA. JJUCKpUMUHAHT
KBaJpaTHOro ypasHeHUs. DopMysa KOpPHEU KBaApaTHOIO ypaBHEHUs. 1eopema
Buema. Teopema, obpamnas meopeme Buema. PenieHne KBapaTHBIX ypaBHEHUI:
UCIIOJIb30BaHUE (QOpMyJbl I HaXOXACHUS KOpHEW, epaguueckuii memoo
peulenus, pasiodceHue Ha MHOdCUmeny, noobop KOpHel ¢ UCNOIb308AHUEM

meopéemabl Buema. Konuuecmeo KOpH@Mv KGCIOPCU’I’ZHOZO YpAasHeruda 6 zasucumocmu



om e2o ouckpumunauma. buxeadpamnvie ypasnenus. Ypasuenus, ceooumvie K
JIUHelHbIM U Keaopamubim. Keaopamuule ypasnenus ¢ napamempom.

Pemenue mnpocredmmx IpoOHO-TMHEWHBIX YpaBHECHUN. Peutenue OpoodHO-
PAYUOHATBHBIX YPAGHEHUII.

Memoobl pewienus ypasHenuii. Memoovbl PABHOCUTbHBIX NPeodpazo6anul,
MemooO 3ameHbl NnepeMeHHolU, epaguueckuii memoo. Hcnonvzosanue ceoticma

@dyuKyull npu pewienuu ypasHeHull.

IIpocmertiwue uppayuonanvHovle YypasHeHus 6Uoa \[m:m \[f (x) =\fg e

Vpasuenus suda x" = a. Ypasuenus 6 yenvix uuciax.

[IpeoOpa3zoBanue APOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHHE, YMHOXKEHUE,
nenenue. Aneeopauveckas  0poon.  CoxpaweHue — aneebpaudeckux  OpooOell.
Ilpuseoenue anceopauueckux Opobeti k obwemy 3HameHamenio. [lelicmeus c
anecebpauyeckumuy OpoOSAMU. CHOJCEHUe, BblUUMAHUe, YMHOJCeHUe, OeleHue,
8038€0€HUe 8 CINENeHb.

Breipaxxenne ¢ nepeMeHHOW. 3HaueHue BbIpaxkeHus. IloacraHoBka
BBIDQKEHU BMECTO MNepeMeHHbIX. [loHATHE  HMppalMOHAIBHOrO  YHCIHIA.
Pacno3naBanue wuppanuoHaibHbIX yuceld. [Ipumepbl oka3aTenbCcTB B anreope.
JlelicTBHsl ¢ MppalMOHAJIBHBIMU YHWCIIAMU: YMHOXCHHE, NICJICHUE, BO3BEICHUE B
cTerneHb. MHOXKECTBO JIEMCTBUTEIBHBIX YUCEIL.

Crenenb ¢ HaTypajJbHBIM IOKa3aTedeM U ee cBoiicTBa. [IpeobpazoBanus
BBIPAKECHUH, COJACPKAIINX CTENECHHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OpanousieH, MHOrowieH. JIeHCcTBUS ¢ OJHOYWICHAMH U MHOIOYJICHAMU
(cioxkeHue, BBIYUTAHUE, YMHOKEHHE). DOpMyJIbl COKpPAIIEHHOTO YMHOXKEHHS:
pPa3HOCTh KBAJpaTOB, KBAAPAT CyMMbl U PAa3HOCTH. Pa3znokeHue MHOTOYJICHA Ha
MHOXHUTEIIA: BBIHECEHHWE OOIEero MHOXHTENS 3a CKOOKH, TpPYIIHUPOBKA,
npuMeHeHue (GopMysT COKpalieHHOro yMHOKeHusa. KBagpaTHbId TpexusieH,
PA3JI0)KEHUE KBAIPATHOTO TPEXWIEHA HA MHOXKHUTENU. Teopema besy.

HepaBeHcTBa M cuCTEMBl HEpPABEHCTB C OJHOM NEPEMEHHOM. PerieHue

HEPaBEHCTB u cUCTEM HEPABEHCTB C OJIHOM NIEPEMEHHOM:



JUHENHBIX, K6aopamHulx. I300pakeHne  pelieHuss HEPaBeHCTB T  CHUCTEM
HEpPaBEHCTB HA YKCIOBOM MNpSAMOW. 3amuch peEUIeHUST HEPABEHCTB U CHUCTEM
HEPaBEHCTB.

DOYHKUMOHAJIbHbIC 3AaBUCUMOCTH BeJIMYuH. ['padpuxu pyHkuui.

JlexkapToBbl KOOpAMHATBHI Ha TJIOCKOCTH. DOPMHUpPOBAHUE TMPEICTABICHUN O
METAnpeMETHOM TOHATUU «KOOpAMHATBD. CrocoObl 3amaHus  (QyHKIU:
aHaJTUTUYECKUH, Tpaduuyeckuit, TaOauuHbii. ['padux ¢ynkmauu. I[Ipumepnr
byHKIMI, TMOMydaeMblX B TIPOIECCE MCCIEAOBAaHUS PAa3IMYHBIX peabHBIX
IPOLIECCOB M PELIEHUs 3ajad. 3HaueHHe QYHKIUH B Touke. CBONCTBA (PyHKIIMIA:
o0nacTb  OMNpENENICHUs,  MHOXKECTBO  3HAUYEHUM,  HYJIH,  I[POMEKYTKH
3HAKOIOCTOSIHCTBA,  YETHOCTH/HEYETHOCTh, MPOMEXKYTKH  BO3pacCTaHHsl U
yObIBaHUs, HauOoJIbIlIee U HaUMEHblIee 3HaueHusl. VccnenoBanue pyHKuuu 1o ee
rpaduky.

CpoiicTBa U rpa@uk JUHEHHON (QyHKUIMU. YTI0BOM KOIPPUIMEHT MPSIMOM.
Pacnonoxenue rpaduka nMHEHHON (YHKIUM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodpdunrenta u cBodbogHoro uieHa. Haxoxnenne kodhPUIIMEHTOB TUHEHHON
(GYHKIUM 1O 3aJaHHBIM YCJIOBHUSAM: IMPOXOXKIACHHE MPSIMOW Yepe3 JBE TOUYKHU C
3aJJaHHBIMA KOOpPJIWHATaMH, TPOXOXKICHHE MPSAMOM Uepe3 MaHHYI0 TOUYKY U
MapajuIeIbHOW TaHHOW MPSMOM.

CpoiictBa u rTpaduk kBagpatuuHoil ¢yHkuuu (mapadosna). IloctpoeHue
rpaduka KBaApaTUYHOW (PYHKIIMHU MO TOUKAM

[Toctpoenue u utenuwe rpaduKoB (PYHKIUN, TTOCTPOCHUE M HCCIICTOBAHUE
MIPOCTEUIINX MATEMATUUYECKUX MOJIEIIEH.

I'eomerpusn

Bemnunna yrina. I'pagycnas mepa yria.

CBoiicTBa paBHOOEAPEHHOIO TPEYroJibHUKA. BHEMIHUN yroyi TpeyroyibHHKA.
CyMma yrioB TpeyroJbHUKa

['eomerpudeckas ¢urypa. BHyTpeHH: s, BHEIIHSAS 00JaCTH (DUTYPHI, TPAHUIIA.

JIunuu u ob6siacTy Ha IUIOCKOCTH. Bhimyknas u HeBblykias ¢urypsl. [1nockas u



Hertockas ¢urypsl. [lonstue Benmuuusbl. nuHa. M3mepenue mmuabl. EnuHuib
U3MEPEHUS JITTUHBI

Boinenenue cBOMCTB  00bekTOB. @DOpMHUpOBaHUWE MPEACTABICHUM O
MeTarpeAMETHOM TOHATHH «urypay». Touka, oTpe3ok, mpsimasi, Jyd, JIOMaHas,
IUIOCKOCTh, YIroJl, OHuCCeKTpuca yrjla M €€ CBOHCTBA, BHJbl YIJIOB,
MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cummeTpust reoMerpuueckux ¢uryp. LleHTpanbHas cumMMmeTpus
TeOMETPUUECKUX QUTyp.

[Imomagu. @opMysbl IUIOMIAAH TPEYrOJIbHUKA, NapajieaorpaMma U €ro
YacTHBIX BHJIOB, Tpamneiuu, dopmyna ['epona, dbopmyna miomaay BbITyKIOTO
YEThIPEXYTOJIbHUKA, (POPMYIIBI ITTUHBI OKPY>KHOCTH U TUIOMIAIU KpyTa

[Imomaau. PopMysbl IUIOIAAU TPEYTOJbHUKA, IapajuieiorpaMma M €ro
YACTHBIX BHJIOB, Tpameiuu, (GpopMyra IJIOMAAN BBIMTYKIOTO YETHIPEXYToJbHUKA,
dbopMyJibl JUIMHBI OKPYXXHOCTH U IUlomiaaud Kpyra. Ilnomans mnpaBHIbHOTO
MHOT'OyTOJIbHUKA.

Teopema ITudaropa. TpuroHoMeTprUUECKUE COOTHOIICHUS B MPSIMOYTOJILHOM
TPEYTOJIbHUKE. Tpuronomerpuueckue byHKIMH yria.

Teopernueckue acreKTbl, TEOPEMBbI, AKCUOMBI, ONPEEACHUS, POPMYIIbI, JIEMMBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA

Jluunocmuole pesyromamao:

o OTBETCTBEHHOE OTHOILIEHUWE K YYEHHIO, FOTOBHOCTb M CIIOCOOHOCTH K
CaMOpAa3BUTUIO U CamMOOOpa30BaHMIO HA OCHOBE MOTHUBALIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY W MOCTPOCHUIO JATbHEHIICH WHANBUIYATBLHON
TpaekTopuu 0Opa3oBaHUs Ha 0a3e OpPHEHTHUPOBKM B Mupe npodeccuili u
npo(eCcCCUOHANIBHBIX MPEANOYTEHUNH, C YYE€TOM YCTOWYUBBIX IO3HABATEIbHBIX

WHTEPECOB, a TAaK)K€ Ha OCHOBE (POPMUPOBAHUS YBAXKUTEIHHOTO OTHOIICHHS K

pyAay.



o DOpMUpPOBAHUE  LEJOCTHOTO  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHON MTPAKTUKH.

o OcBOCHHME COIMAIBHBIX HOPM, TpPaBUI TOBEACHUS, poyied u ¢dopM
COLIMAJIBHOM KU3HHU.

« PazBuTHe MOpaIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUU MOPATbHBIX
npo6JieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (P OPMUPOBAHUS HPABCTBEHHBIX UyBCTB
U HPaBCTBEHHOI'O TOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIICHUS K
HPABCTBEHHBIM MOCTYTIKaM.

o DOpMHUpPOBAaHUE KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOUICHMH W
COTPYIHUYECTBE.

o QOpMUpPOBAHUE  CIIOCOOHOCTM K  3MOLMOHAIBHOMY  BOCHPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy KICHHMI

Memanpeomemmuvie pe3yromamul 0Oy4eHus

Pecynamuenvie YY/[

e ONIPE/IEIATh COOCTBEHHBIE MPOOJIEMBbl U MPUYMHBI UX BO3HUKHOBEHUS NpU
paboTe C MaTEMaTUYECKUMH OOBEKTaMU;

o GOpMyJIUPOBaTh COOCTBEHHBIE BEPCUM WM MPUMEHSTH YK€ H3BECTHBIC
bopMbl M METOIBI PEIICHHS MaTeMaTU4ecKoW MpodsieMbl, (HOPMYIUPOBATh
MPEANOJIOKEHNUS U CTPOUTh TUIIOTE3bl OTHOCUTENIBHO PacCMAaTPUBAEMOr0 0ObEKTa
U TIPEJIBOCXUIIATH PE3YyJIbTAaThl CBOCH yueOHO-TI03HABATEIbHON A TEIbHOCTH;

o OTIPEICNATh TYTH JOCTIKEHHUS TeJed W B3BEIIMBATh BO3MOXKHOCTHU
paspelieHusl OnpeAeNeHHbIX YUeOHO-TIO3HABaTEJIbHBIX 3a/lad B COOTBETCTBUH C
OIpeIeICHHBIMU KPUTEPUSAMU U 3a7a4aMu;

e BBICTpauBaTh COOCTBEHHOE 0Opa3oBaTeIbHOE MOAMPOCTPAHCTBO  JIs
pa3pelieHusl ONpeeICHHOTO Kpyra 3a/iad, ONpenesTh U HaXOOUTh YCIOBHS Jis
peanuzanuu uaen v rmiaHoB (caMooOyUYeHue);

¢ CAMOCTOSITEJIbHO BBIOMpPATh CpeIu NPEIJIOKEHHBIX pPECYypcoB Haumbolee
ah(deKTUBHBIE W 3HAYUMBIE TIpU paboOTe C OMpEAeICHHOM MaTeMaTHYECKON

MOJIEJIBIO;



e YMETh COCTAaBJIAATh IUIAH pa3pelieHus ONPEACIIEHHOr0 Kpyra 3ajad,
UCIIOJNB3Ysl PA3JIUYHBIE CXEMBI, PECYPChl MOCTPOCHHS OUarpamMM, MEHTAJIbHBIX
KapT, NO3BOJISIIOIIMX MPOU3BECTH JIOTUKO-CTPYKTYPHBIN aHAIU3 33/1a4U;

¢ YMETh IUIAHUPOBATh CBOM 00Opa30BaTeNIbHBIA MapuIpyT, KOPPEKTUPOBATH U
BHOCUTH ONPEACICHHBIE W3MEHEHUS, KAUYECTBEHHO BIMSIONIAE HA KOHECUHBIN
MPOIYKT yUeOHO-TIO3HABATEIHFHOU JEATEILHOCTH;

e YMEHHE KAUYECTBEHHO COOTHOCHUTH CBOU JAEHCTBHS C MPEABKYIIAEMbIM
UTOTOM Y4€0OHO-TIO3HABATEIBLHON JEATEILHOCTH IOCPEIACTBOM KOHTPOJS U
IUTAHUPOBAHUSI y4eOHOTO TIpollecca B COOTBETCTBUU C  M3MEHSIIOUIUMUCS
CUTyallUsIMU U TPUMEHSEMBIMH CcpeicTBaMu U GoOpMaMH  OpraHU3AIMH
COTPYJHUYECTBA, a TAKKE UHIUBUAYATILHOU PaOOTHI HA YPOKE;

e yMEHUE OTOMpATh COOTBETCTBYIOIIUE CPEACTBA peaM3allUU PEIICHUS
MaTeMaTUYECKUX 3aJlady, NoAOUpaTh HWHCTPYMEHTHI JIS OICGHUBAHUS CBOEH
TPaeKTOPUU B pabOTE C MAaTEMaTUYECKUMU TTOHSATUSIMU U MOJCIISIMU;

Ho3nasamenvnvie YY/1

¢ YMEHUE OMNPEACIISITh OCHOBOMOJIATAIONIEE MTOHITUE U TTPOU3BOAUTD JIOTUKO-
CTPYKTYPHBIA aHAJIN3, ONPEAEIISATh OCHOBHBIE ITPU3HAKM U CBOMCTBA C IOMOILBIO
COOTBETCTBYIOIIUX CPEACTB U UHCTPYMEHTOB;

¢ YMEHHUE TMPOBOJUTH KiacCU(PUKAIMIO OOBEKTOB HAa OCHOBE KPUTEPHUEB,
BBIJICJISITH OCHOBHOE Ha (JOHE BTOPOCTETICHHBIX JIaHHBIX;

¢ YMEHUE TPOBOJUTH JIOTMYECKOE PACCYXKIECHUE B HAIPABJICHUM OT OOIIMX
3aKOHOMEPHOCTEU M3y4aeMOU 3a/1a4M 10 YaCTHBIX PACCMOTPEHHUM;

e YMEHUE CTPOUTH JIOTUYECKHE PACCYXKIACHUS HA OCHOBE CHUCTEMHBIX
CPaBHEHHUM OCHOBHBIX KOMIIOHEHTOB M3y4a€MOr0 MaT€MaTHYECKOIO pa3zesia Wi
MOJIEJIH, TIOHATHUS WIN KJIACCOB, BBIIEIISIS ONPEACIICHHBIE CYIIECTBEHHBIE IPU3HAKH
WJIU KPUTEPUH;

e YMEHUE BBISIBJIATh, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTH
COOTBETCTBYIOIIUX IIEMIOYEK PACCYXKIEHUN TpH paboTe C MaTeMaTUYECKUMH

3ajadyaMH, YMCTb HOIIp06HO N CXKAaTO NOpPEACTABIIATL ACTAIU3alUI0 OCHOBHBIX



KOMITOHEHTOB IIPU JJOKA3aTeJIbCTBE NOHATUM U COOTHOLLEHUN HA MAaTEMaTUYECKOM
A3BIKE;

¢ YMEHUE OPraHU30BBIBATH IMOMCK M BBISBISATH NPUYMHBI BO3HUKAIOIIMX
IPOLECCOB,  SIBJICHUI, HaumOojee BeposTHbIE (AKTOPbI, IO  KOTOPHIM
MaTeMaTHYECKUe MOJETH M OOBEKTHI BEAYT Ce0sl MO OMPECICHHBIM JIOTUYECKUM
3aKOHaM, YME€Th NPHUBOJUTH MNPUYUHHO-CIEACTBEHHBIM aHalW3 IOHATHUH,
CY’KIECHUH U MAaTEMaTUYECKUX 3aKOHOB;

e YMEHHE CTPOUTb MAaTEMAaTHYECKyI0 MOJENb IIPpU 3aJaHHOM YCIIOBHH,
oOnajaroleil  OnpeneeHHbIMU  XapaKTePUCTUKaMH O0BEKTa MpU  HAIUYUH
OIpE/IETICHHBIX KOMIIOHEHTOB (POPMUPYIOLIETOCS MPEANOIaraeMoro NOHATUS WU
SIBJICHUS,

e YMEHHE IIEPEBOAUTH TEKCTOBYK) CTPYKTYPHO-CMBICIOBYIO COCTaBIISIOLIYIO
MaTE€MaTUYeCKOM 3a/layd Ha S3bIK TpadUuecKoro OTOOpa)KE€HUs - COCTABIECHUS
MaTeMaTUYECKOW MOJIETIN, COXPAHSIOIIEN OCHOBHBIE CBOMCTBA U XaPAKTEPUCTUKH;

e YMEHHUE 33J1aBaTh IUIAH PELICHUS MAaTEMATHUYECKOW 3aJa4u, PEaJIn30BbIBATh
QITOPUTM JCHUCTBUM Kak MOIIArOBOM WHCTPYKIHUHU ISl pa3pelieHus y4eOHO-
MMO3HaBaTEIbHOM 3a/1a4H;

e YMEHHE CTPOUTH JOKA3aTEIBCTBO METOIOM OT IPOTUBHOTO;

e yMEHHE  palboTaTb ¢  MNPOOJEMHON  CUTyallue,  OCYIIECTBIATH
oOpa3oBaTeNbHBI MPOLECC TMOCPEICTBOM IOMCKA METOJOB M CIIOCOOOB
paspemieHus  3aJadyd, OMNpEAeNATh TPaHUIbl  CBOEro  00pa30BaTEIBHOIO
IIPOCTPAHCTBA;

e YMETh OPUEHTHPOBATHCA B TEKCTE, BBIABIATH IJIaBHOE YCJIOBHE 3aJaud U
yCTaHaBJIMBATh COOTHOUIEHUE PaCCMATPUBAEMBIX OOBEKTOB;

e YMEHHUE TME€PEBOJIUTh, HMHTEPIPETUPOBATb TEKCT B HUHBIE (POPMBI
npeacTaBiIeHUus] UH(OPMAIMU: CXEMBbI, AUarpaMMsbl, rpaduueckoe NpecTaBlIeHue
JAHHBIX;

Kommynukamuenwvie YY/{
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e yMEHHE paboTaTh B KOMaHje, (GOPMUPOBAHUE HABBIKOB COTPYJHHYECTBA U
y4eOHOTr0 B3aMMOJICHCTBUS B YCIOBUSX KOMAHJIHOW HWIPhl WJIU HHOU (HOPMBI
B3aMMOJICHCTBUS,

e YMEHHUE pacIpeieisaTh POJIM U 3a/1a4d B paMKax 3aHATHS, (OPMHUPYS TaKKe
HAaBBIKM OPTraHU3aTOPCKOrO XapaKTepa;

¢ YMEHHUE OIICHUBATh MPABUIBHOCTh COOCTBEHHBIX JEHUCTBUI, a TaKKe
JESITEILHOCTH IPYTUX YYACTHUKOB KOMAH/IbI,

¢ KOPPEKTHO, B paMKax 3a7a4 KOMMYyHUKAIHH, (POPMYITUPOBATh U OTCTANBATH
B3[JISIZIbI, apTyMEHTUPOBATh  JIOBOJIbI, BBIBOJIbI, @ TaKXX€  BBIJIBUTATH
KOHTPApryMEHThI, HEOOXOIUMBIE JIJI1 BBISIBICHHS CHUTYallMM ycCIleXa B PEIICHUU
TOM MJIM MHOM MaTeMaTHYECKOM 3a7a4Hu;

e YMCHHUE IIOJIb30BAThCA MATEMaTUUYECKUMH TEPMHHAMM JUISI  PEIICHUS
y4eOHO-TI03HABATENIbHBIX 3aJ]a4, & TakXKe€ CTPOUTh COOTBETCTBYIOIIUE PEUCBBIC
BBICKA3bIBaHUSI Ha MATEMaTUYECKOM SI3bIKE JJIsI BBICTPAUBaHUS MaTeMaTU4YECKOU
MO/ICJIN;

e YMETh CTPOUTH MAaTEMaTHYECKHE MOJICJIA C MOMOIILI0 COOTBETCTBYIOIIETO
MIPOTPaMMHOTr0 00€CTICUCHUSI, CEPBUCOB CBOOOIHOTO OTIAJICHHOTO JIOCTYTIA;

¢ YMETh IPAMOTHO U YETKO, corjacHo mpasuiam odopmiienus KMM-a OI'D
3aHOCUTH MOJTYYEHHBIE PE3YJIbTAThI - OTBETHI.

IlIpeomemmnuwie pezyromamal:

o« (hOpMHUpOBaHNE HABBHIKOB MOMCKA MAaTEMAaTHUYECKOTO METOJla, ajJroputMa u
MOMCKa peIlIeHUs 3a7a4u B CTpyKType 3aaad OI'D;

 (hOpMHUpOBaHKE HABBIKA PEIICHUS OMPEACICHHBIX THUIIOB 3a7a4 B CTPYKTYpE
3agau OI'D;

e yMeHHE paboTaTh C TAOJUIIAMH, CO CXEMaMH, C TEKCTOBBIMU JAaHHBIMU;
yMeTh MPeoOpa3oBbIBaTh 3HAKK W CUMBOJIbI B JIOKA3aTENbCTBAX W MPUMEHSIEMBIX
MeTOoJiax I penieHust o0pa3oBaTeNbHBIX 3a/1a4;

e YMEHHUE MPUBOJUTH B CUCTEMY, COMOCTABIISATh, 0000IIATh U aHATU3UPOBATH
nH(pOpMAITMOHHBIE KOMIIOHEHTBl MAaTEMAaTUYECKOTO XapaKkTepa U yMETh MPUMEHSITh

3dKOHBI U IIpaBUJIa I PCIICHNA KOHKPCTHEBIX 3a/1a4;
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e YMEHUE BBIICIATH TJABHYI0 W W30BITOYHYIO HH(OpMAIHIO, TMPOU3BOIUTH
CMBICJIOBOE CyKaTHUE MaTeMaTHYECKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB
peIIeHNs; YMETh TPEICTaBIsATh B CIOBECHON (opme, HCIONb3ys CXEMbl U
pa3nuuHble TaOJUIBl, TpadWKA M JUarpamMMbl, KapThl TMOHITHH M KJIACTEpHI,
OCHOBHBIC UJIEU U IUIAH PEUICHUS TOW WJIM UHOM MATEMATUYECKOU 3a/1a4H.

Tpe0oBaHUA K YPOBHIO IOATOTOBKH YYaIIMXCS

Aare0pa

Buinycknuk nayuumcs:

e IOHUMAaTh OCOOCHHOCTH JIECATHYHOMN CUCTEMBI CUMCIICHHS,

e OIIEPUPOBATh NOHATUAMU, CBSI3aHHBIMU C JICJIMMOCTBIO HATYPaJIbHBIX YUCEIT,

e BBIpQXaTh YHCJIa B OKBUBAICHTHBIX (Qopmax, BbIOMpas HauOosee
MOJIXOJISIITYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYAaIlUH;

¢ CPABHUBATH U YIOPSJIOUYNBATH PAITMOHAIIBHBIC YHCIIA;

¢ BBITIIOJIHATH BBIYMCIICHUS C PAIMOHAJIBbHBIMM YHCIIAMHU, COYETask YCTHBIE W
MMHUCbMEHHBIE TIPUEMBI BEIYUCIICHUN, IPUMEHEHUE KATBKYJISATOPA;

¢ ICTIOJIb30BaTh TOHATHS W YMEHMS, CBA3AHHBIE C MPONOPIIMOHATIBHOCTHIO
BEJIMYMH, MPOLECHTAMH, B XOJI€ PEIICHHUS MATEMaTHUYECKUX 3aJay W 3aJad U3
CMEXXHBIX MPEAMETOB, BHITIOJIHATH HECTIO0KHBIE TPAKTUUECKNAE PACUETHI.

¢ ICTIOJIb30BaTh HAYaJIbHBIE MPEICTABICHUS O MHOECTBE JIEMCTBUTEIBHBIX
YHCEI;

¢ ONIEPUPOBATh TOHSATHUEM KBAAPATHOTO KOPHS, TMPUMEHATH €ro B
BBIUHCJICHUSX.

e OIIEPUPOBATH MOHATUSIMU «TOXKJIECTBOY, «TOXJIECTBEHHOE
npeobpa3zoBaHuey, peliaTh 3ajlau, cojAeprKaiine OyKBEeHHbIE JaHHbIE; paboTaTh ¢
dbopmynamu;

e BBITIOJTHATH MPE0OpPa30BaHUS BBIPAKCHUHN, COJIEPKAITUX CTEIIEHU C IEIbIMU
MOKa3aTes MU U KBaJIpaTHbIE KOPHU;

e BBITIOJTHATHh TOXKJICCTBEHHBIC IPEOOpa30BaHUs PAlMOHAJIBHBIX BBIPAKCHHI
Ha OCHOBE IMPaBWJI JSUCTBUHN HAJl MHOTOUYJIEHAMH U aJIre0OpandecKUMu APOOsSMH;

¢ BBIIIOJIHATD PA3JIOKCHUC MHOT'OYJICHOB Ha MHOXKHUTCIIN.
12



e pEIIaTh OCHOBHBIC BHUJbl PALIMOHAIBHBIX YPABHEHUN C OJIHOW MEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUH C JBYMs IEPEMEHHBIMU;

e IOHUMAaTh YPAaBHEHHE KaK BAXKHEUIIYID MAaTEMaTHYECKYIO MOJENb IS
OMMCAHMS U WU3YUYEHUS Pa3HOOOPA3HBIX PEAbHBIX CUTyallMd, peliaTh TEKCTOBbIC
3a/1auy aNreOpandecKuM METOJIOM;

e IPUMEHATh TI'paUUecKue NPEICTaBICHUS ISl MCCIEIOBAaHUS YPAaBHEHUH,
VCCIIEIOBAHUS U PEIICHUS CUCTEM YPAaBHEHUI C ABYMS IEPEMEHHBIMMU.

e IOHUMATh W NPHUMEHITh TEPMUHOJIOTHMI0O U CHUMBOJMKY, CBA3aHHBIE C
OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABECHCTB;

e PEIIATh JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM M HMX CHUCTEMBI;
pemaTh KBaJpaTHbIe HEPABEHCTBA C OMOPOM Ha rpaduyecKre MPeaCTABICHHUS.

e IOHUMATh M UCIOJIb30BaTh (DYHKIIMOHAJIbHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CHMBOJIMYECKHE 0003HAUCHHUS);

o CTPOUTHh TpaUKH DSJIEMEHTAPHBIX (PYHKIUH; HCCIEAOBaTh CBOMCTBA
YHCJIOBBIX (PYHKIMM Ha OCHOBE U3yU€HUs IOBEICHUS UX IPa(pUKOB;

e IOHMMATh (PYHKUIMIO KaK Ba)XHEHIIYI0 MAaTeMaTHYECKyI0 MOJENb s
OMMCAHMS  IPOLIECCOB M  SIBJIGHWW  OKPYXAloOLIEro MHUpPa, I[PHUMEHSTH
(yHKLIMOHATIBHBIA A3BIK JJI1 OMMCAHUS M MCCIIEJOBAaHUS 3aBUCUMOCTEN MEXIy
(bU3MYEeCKUMU BETUUMHAMMU.

I'eomerpusn

Buvinycknuk nayuumcsi:

e PaCO3HaBaTh HA YEPTE)KaxX, PUCYHKAX, MOJEIAX U B OKPYXKAIOIIEM MHUpE
IUIOCKHE U IIPOCTPAHCTBEHHBIE T€OMETpUUYECKUE QUTYPBI;

e pacrmo3HaBaTh pa3BEPTKUM KyOa, MPSMOYTOJIBHOIO MapajulelenuIea,
MPaBWIbHOW MUPAMUIbI, IAJIUH]PA U KOHYCA;

o CTPOUTD Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapaieyenunesaa;

o OTIPENICIATh 1O JUHEHHBIM pa3MepaM pa3BEPTKU (QUIYphl JIMHEWHbIE
pa3Mepsl camoii (purypsl 1 HA00OPOT;

¢ BEIYHCIIATh 00BEM MPSAMOYTOJIBHOTO NapaJljIesIeuIe 1a.
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o TI0JIb30BATHCS SI3bIKOM F€OMETPUU JIJISI ONMCAHUS TIPEIMETOB OKPYKAIOLIETO
MHUpa U UX B3aUMHOTO PACIIONIO0KEHUS;

e PacTio3HaBaTh W W300paKaTh Ha YEPTEkKaX M PUCYHKAX TEOMETPHUUECCKUE
burypsl 1 UxX KOHPUTYypaluu,

e HAXOJIUTh 3HAYEHUS JJIMH JIMHCWHBIX JJIEMEHTOB (PUTYp W WX OTHOIICHUS,
rpaaycHyro Mepy yriaoB oT 0° mo 180°, mpumeHsisi omnpejeneHusi, CBOWCTBAa U
NpU3HAaKU (QUTYp U UX DJIEMEHTOB, OTHOIIEHUS (uryp (paBeHCTBO, Moaodue,
CUMMETPHH, TIOBOPOT, APAIIEITHHBINA TEPEHOC);

o OTICPUPOBATh C HAYAJHHBIMH TMOHATUSIMH TPUTOHOMETPUU U BBINOIHATH
AJIEeMEHTapHbIE onepanuy HajJl GyHKIUSIMH YTIIOB;

e PCIIaTh 3a/JaYd HA JOKA3aTEIbCTBO, ONMUPAsCh HA HM3yYCHHBIC CBOWMCTBA
buryp ¥ OTHOUICHUH MEXKIYy HUMU ¢ TPUMEHSS MW3YYCHHBIC METO/IbI
JTI0Ka3aTeJbCTB;

e PCIIaTh HECIOXHBIC 3a/Jadd Ha TIOCTPOCHHE, TPUMEHSS OCHOBHBIC
QJITOPUTMBI TIOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEUKU;

e PEIIaTh MPOCTEHINNE TIIIAHUMETPHUECKHE 3a7]a49H B IPOCTPAHCTBE.

¢ UCITOJIb30BATh CBOMCTBA U3MEPEHHUS JUIMH, TUIOMIACH U YTJIOB MPU PEIICHUH
3alad Ha HaXOXACHUE JUIMHBI OTpe3Ka, JJIMHBI OKPY)XHOCTH, IJIUHBI JYTH
OKPY>KHOCTH, TPaTyCHON MEpHI yIIa,

o BEIYHCIIATD TUIOIAIH TPEYTOJIbHUKOB, PSIMOYTOJIbHUKOB,
napajuieorpaMMoB, Tpaneuuid, KpyroB U CEKTOPOB;

e BEIYHCIIATDH JIJTUHY OKPY>KHOCTH, JJIUHY AYTH OKPYKHOCTH;

o BEIYHUCIIATh JIJTMHBI JTUHEHHBIX AJIEMEHTOB (PUTYp M HMX YTJIbl, UCIOJb3YS
(bOpMyJIBI ITMHBI OKPY)KHOCTH W JUIMHBI AYTH OKPYXKHOCTH, (POPMYJIBI TUIOMIAACH
duryp;

e PEIIaTh 3a/layd Ha JOKAa3aTeIbCTBO C MCMIOJb30BAHHEM (POPMYI JIUHBI
OKPYXHOCTH | JITMHBI TyTH OKPY>KHOCTH, PopMyI Irommaaei Guryp;

e pCIIaTh  TpPAKTUYECKHE  3a/Jaud, CBS3aHHBIE C  HAXOXIACHUEM
TCOMETPUUYCCKUX BEIUYHH (HMCIIOIB3Ysl TPH HEOOXOIWMOCTH CIPABOYHHUKH U

TEXHUYECKHUE CPEJICTBA).
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e BBIUYMC/Th OJIMHY OTPE3Ka I10 KOOpAMHATaM €TI0 KOHIOB;, BBIYHCIIATH

KOOpOIWHATBI CCPCANHBI OTPC3KaA,

e CIIOJIB30BATh KOOpI[HH&THBIfI MCTOA IJIA HW3YYCHHA CBOMCTB IMPpAMBIX H

OKPY>KHOCTEM.

TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

Tema 3ausatus | KoJa- OcHOBHBIE BuaAbI | DOP
BO AeSITeIbHOCTH YUYALMXCH
JacoB

MonaenupoBanue 7 BEITONHSAIOT BBIYMCICHUS Komnexus xaur, BUACO-JICKIINH,
peaTbHBIX u npeoOpa3oBaHus, | MOJ0OPKA 3aHUMATEIIBHBIX
CUTyaIlui Ha SI3bIKE OCYIICCTBIISIIOT ~ MPAKTUYCCKUE | MATEeMaTHICCKUX (DAKTOB.
anreOpsl pacueTsl, cTposT u uccienyiot | Madopmarus o6 onumnuanax,

MaTeMaTHYeCKH1e MOJEJIH, | HAy4YHBIX IIKOJIAX 110 MAaTeMAaTHKE.
UCIIONIB3YIOT  TpuoOpereHHble | Meauareka - Math.ru
3HAHUA u YMEHUS B 0OI'D—2024, MareMaTnka: 3aJaHus,
MPaKTUYECKOU NeATEIbHOCTH OTBETHI, perienns (sdamgia.ru)
Marepuanst EI'O u I'HA -
http://www.fipi.ru/

YucaoBbie Hu 3 Brimomasior Komnexmus kaur, BUACO-TICKITHH,
OyKBEHHBIE npeoOpa3oBaHus nmoAOOpKa 3aHUMATETHHBIX
BBIPAKEHUS anreOpandeckux  BBIPAKEHUH, | MaTeMaTHYeCKuX (HakToB.

HaxXoAsAT 3HaueHus OykBeHHBIX | MHpopmarus o0 onumnuanax,
BBIPOKECHHH, OCYIIECTBJISIS | HAYYHBIX IITIKOJIaX M0 MaTeMaTHKeE.
HEe0O0XO0IUMBbIE OACTAHOBKH Menuareka - Math.ru
OI'D—2024, MareMaTuka: 3aJaHusl,
OTBETHI, perienns (sdamgia.ru)
Marepuanst EI'D u TUA -
http://www.fipi.ru/
YpaBHeHust " 4 Pemraror  1uHEWHBIE U Komnexius kaur, BUACO-JIEKIINH,

15



https://math.ru/lib/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://math.ru/lib/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/

HEPaBEHCTBA KBaJIpaTHbIE YPaBHEHHUS C OJIHOM | Moa00opKa 3aHUMATENbHBIX
MEPEeMEHHOM, HEpPaBEHCTBA C | MAaTeMaTHYEeCKUX (DaKTOB.
onHOW mepemMeHHO u  ux | MHpopmanus o6 onuMnuanax,
CUCTEMBI HAYYHBIX IIKOJIaX [0 MaTeMaTHKe.
Menuareka - Math.ru
0OI'D—2024, MareMaTuka: 3aJaHusl,
OTBETHI, penieHus (sdamgia.ru)
Marepuanst EI'D u 'HNA -
http://www.fipi.ru/
OyHKIMU Hu Crposit " YUTAIOT Konneknus KHUT, BUACO-IEKITHH,
rpaduku rpaduKu pasnUUHbBIA (QYyHKIWHA, | TOAOOpKa 3aHUMATETbHBIX
yuTaloT rpaduku  QyHKUOUH, | MaTeMaTH4ecKuX (hakToB.
OTHCHIBAIOT C nomotisio | Mudopmanusa 06 onumnuaaax,
byHKIUH pa3MyHbIC | HAYYHBIX IIKOJAX 110 MaTeMaTHUKeE.
3aBUCUMOCTH Mexay | Memuareka - Math.ru
BEJIMUYMHAMU, HHTEPIPETUPYIOT OI'D>—2024, MaremaTuka: 3a/laHus,
rpaduKy 3aBUCUMOCTEH OTBETHI, penieHus (sdamgia.ru)
Marepuanst EI'D u T'HA -
http://www.fipi.ru/
['eomeTpuuecku Brimmongaer paeucTBUS € Konnekmnus KHUT, BUAEO-IEKITHH,
e Gpurypst reoMeTpuYecKkuMu  (urypamu, | mogdopka 3aHUMATENbHBIX
paznuyaroT ux B3aMMHOE | MaTeMaTUYECKUX (PaKTOB.
IIOJIOXKEHMUE, pemarot | MHpopmanust 06 onumnuagax,
MJIAaHUMETPUYECKHE 3aJayll Ha | HAYYHBIX [IKOJaX 10 MaTeMaTHKe.
HaXOXJEHHe reoMeTpuyeckux | Memauareka - Math.ru
BEJIMYUH OI'D—-2024, MaTtemaTuka: 3aJ1aHus,
OTBETHI, perieHus (sdamgia.ru)
Marepuanst EI'D u 'HNA -
http://www.fipi.ru/
IImomans Pacnosnarot Komexus kaur, BUACO-JIEKINH,
MHOTOyTOJIbHUKA reoMerpuueckue (Urypsl Ha | TOJ0OpPKa 3aHUMATEIbHBIX

IIJIOCKOCTH, pemaroT

MaTeMaTH4eCcKuX (PaKToB.

16



https://math.ru/lib/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://math.ru/lib/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://math.ru/lib/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/

INIAaHUMETPHUYCCKUC 3aJadud Ha

HAXO0XJICHUE TCOMETPUUYECKUX
BEJIMYUH (Tutommasei),
OCYILECTBIIIIOT ~ pacyeThl 1O
dbopmynam

Nudopmanus 06 onmumiuagax,
HAYYHBIX MIKOJIAX [0 MaTeMaTHKe.
Menuateka - Math.ru

OI'D—2024, MaTeMaTuKa: 3aJJaHusl,

OTBETEL, perrenus (sdamgia.ru)

Marepuanst EI'D u T'HA -

http://www.fipi.ru/

N3mepenus u OnpenensoT KOOPAUHATHI Konnekuus KHUT, BUJIEO-ICKITHH,
BBIYMCIICHUS TOYKH IIJIOCKOCTH, TPOBOAAT | MOJA00OPKA 3aHUMATEIIbHBIX
omepanuu  HaJA ~ BEKTOpPaMHU, | MAaTEeMaTHICCKUX (DAKTOB.
BBIYHCIISIOT TUTUHY u | Uadopmarus o6 onmummnmanax,
KOOpJIMHATBl ~ BEKTOpa, YroJ | HAy4YHBIX IIKOJAaX M0 MaTEMaTHKeE.
MOy  BEKTOopamHu,  CUHYC, | Meauareka - Math.ru
KOCHUHYC M TAHT'EHC yTIJIa OI'D—2024, MaTtemaTuka: 3aJ1aHusl,
OTBETHL, penieHus (sdamgia.ru)
Marepuanst EI'D u I'HA -
http://www.fipi.ru/
Teopernueckue [IpoBonaT poka3zarenbHbIE Konnekius kKHUT, BUACO-JICKITUHI,
aCIEKTHI paccyxJIeHus, OIICHUBAIOT | MO00pKa 3aHUMATEITbHBIX
JIOTUYECKYIO MPaBUJIBHOCTh | MAaTEMATHYECKUX (DaKTOB.
paccykJIeHUH, pacno3HaroT | MHpopmanmst 06 onumnuagax,
OIIMOOYHBIC 3aKITFOUCHUS Hay4HbIX IIKOJIaX IO MATEMAaTHKE.
Menuareka - Math.ru
0OI'D—2024, MareMaTnka: 3aJaHnsl,
OTBETHI, penicHus (sdamgia.ru)
Marepuanst EI'D u I'HA -
http://www.fipi.ru/
[TpakTukym Brimonaenne Komnexmus xaur, BUACO-TICKITHH,
TPEHUPOBOYHBIX BApUAHTOB | MOAOOPKA 3aHUMATEHHBIX
KM MaTeMaTHYeCKuX (haKkToB.
2 yacTb WNudopmanus o6 onuMnuanax,

HAYYHBIX IIKOJIaX IO MaTEMaTUuKeE.
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Menuareka - Math.ru

0OI'D—2024, MareMaTuka: 3aJaHus,

OTBETHL, pelienus (sdamgia.ru)

Marepuanst EI'D u I'NA -
http://www.fipi.ru/

Hrtoro
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