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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GOopMUpPYeMOe  TpH  H3YYCHUU
OOyYarONIMMUCST TOHSITHUIHBIX OCHOB I€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM H
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK 4acTH MHUPOBOM KYJBTYphl U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHUpOBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TOHATUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACliO3HABaTh HA YEPTEkKax, MOJACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPIKIECHUHN U POJIM aKCHOMATHKHU B MTPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUIECHHUS, UHTEpPeca K U3YUEHUIO0 TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZAEPKATEIbHBIMU JIMHUSAMU y4eOHOro kypca «l'eomerpus» B
11  kmaccax sBustorcs:  «lIpsMble ¥ MJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEIEBAHTHBIMU F€OMETPUHU Ha YIIIyOJIEHHOM ypoBHE 0oOyueHus B 11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpKaTelbHBIM JIMHUSAM ydeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKUX YMEHHUH paclpeiensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
IpPOrpaMMbl, paclpeAeNéHHbIM MO rojiaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHLIUIINATIBHBIM BOIIPOCAM O0YyYarouIrecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCsl, paclIupss U yriayOosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus s auddepeHnmanuu  oOy4eHUs, TOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3y4EHHE T€OMETPUHN KaK COCTaBIISIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJIFOTOBUTh OO0YYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUsT MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mnpodeccuu, obOecrneurBas MPEEMCTBEHHOCTbh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha u3yuenue yueOGHOTO Kypca «l'eomerpusi» Ha yriayoaéHHOM ypoBHE B 11
kiacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UIMIMHAPUYECKAs IIOBEPXHOCTb, KOHHUYECKasi ITOBEPXHOCT,
chepuueckas MOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, mmap. B3aumHoe pacronoxeHue
chepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3obpaxkenue ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpusi cepbl u
niapa.

O6béM. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSMOYTOJILHOTO Tapajuiesenunena u ciaeactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHIbl 1 KoHyca. O0BbEM I1apa U MIapoBOro
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojJo InuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [IoHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAHHUK WM TEJO
BpAIlCHUS.

[1nomans MOBEPXHOCTH HUJIMHAPA, KOHYyCa, IUIONaab chepsl U €€ yacTel.
[Tonobue B mpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAJAEH MNOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodOusi, romoreTus. PemieHue 3agau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIlCHUS: CEUEHUS LIIIMHAPA
(mapamienbHO YW TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUN: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIIEH TITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mnpoctpaHcTtBe. Omepauuu Haja BeKTOopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cucTeMa KoopauHaT B mpocTtpancTBe. KoopauHatsl BekTopa. Pazmoxenne BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MpH PEIICHUU TIeOMETPHUUYECKHUX
3a/1ay.

JIBUKeHHSs] B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEpPeHocC,
LEHTpajbHasl CHUMMETPUs, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHCKoro oOuiecTBa (BbIOOPHI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(YyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOIIIOMY M HACTOALIEMY POCCUMCKONM MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoja, cpOopMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAss DCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro o0pasa KM3HHU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccun U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TTOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLICCTBCHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUeCKOro 00bEKTa, SIBJICHMS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIM3HPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT !

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATb CBOM JCHCTBUS C JPYrMMH YJIE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyvaromuiicss HayduTCs:

e CBOOOJHO OMEpPUPOBATh MOHATHIMH, CBS3aHHBIMH C IUJIUHAPUYECKOH,
KOHMYECKOH U CHEepUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e ONEPHUPOBATH MOHATUAMH, CBI3AHHBIMU C TEJIaMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYICHHS TEJT BPAIICHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(PEephl U TIIIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI 3JICMEHTOB MHOTOTPAHHHUKOB M TEJl BpallCHUS,
O0BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpAICHHS,
TEOMETPUUYECKUX TEJ C TPUMEHEHEM (HOpPMYIT;



CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJN
BpalieHnus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHUSI MEXTY IJIOIIAIIMU TTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEN;

n300paxarb H3ydaeMble (QUTYpPHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BpaIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEPAllUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTtb reOMEeTPUYECKUE 3a7a4l Ha BBIUUCICHHUE YIJIOB MEXIY MPSIMBIMHU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSIMHU, CBSI3AHHBIMU C JIBDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB UM TeJl BpAIICHUS TMpHU
MapajuieIbHOM  TEPEHOCE, ILEHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMH]IpA
(mapayuieTbHO U MEPIEHIUKYJIISIPHO OCH), CEUCHUSI KOHYca (TlapajuiesibHbIe
OCHOBAHUIO M TIPOXOJSIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/Abl TOCTPOCHHSI CEUECHWH: METOA CIEAOB, METO]
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

MPUMEHSThL TeoMeTpuyeckue (akThl Il pelIeHUs] CTEPEOMETPUUYECKUX
3a/1a4, MTPEANoJararinuX HECKOJIbKO IIIaroB pEIICHUs, €CJIM YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHH H
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSITh  TOJYYEHHbIE 3HAaHUWA HAa  MPAKTUKE:  CPaBHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAIbHbIE CUTYyallUU, IPUMEHSATh N3YUCHHBIE
MOHATUSI, TEOpPEMBbI, CBOWCTBA B TIpOIlECCEe IIOMCKA  pEIIeHUs



MaTeMaTHUeCKu  CPOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIMUPOBATH
peanpHbIE CUTYallMM Ha S3bIKE I'€OMETPHUH, MCCIEA0BATh IOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKUX TOHSATUHM M TEOPEM,
anmapata anreOpbl, peuiaTb MPAKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XKJECHUEM T'€OMETPUUYECKUX BEINYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnsie IlpakTuueckue (ip )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 AHanuTnyeckas FreOMETpHs 15 1
) [ToBTOpCHME, 06061].[6HI:I€ u 15 1
CUCTEMAaTH3aIHs 3HAHUHA
3 O06bEéM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpeHue, 060061IeHNE U 17 5
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KosimyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue TeMsl "KoopauHarsl BeKTOpa
1 1
Ha IJIOCKOCTH M B POCTPaHCTBE" 02.09.2025
5 [ToBTOpenue temsl "CkasspHoe 1
MIPOU3BEACHNE BEKTOPOB" 04.09.2025
[ToBTOpeHue TeMsl "Brruncnenue yria
3 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe" 05.09.2025
[ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH,
4 . 1
MPOXOASAIIEH uepe3 1Be TOUKHu" 09.09.2025
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5) 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax 11.09.2025
YpaBHeHHE MII0CKOCTH, HOPMaJlb,
6 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 12.09.2025
7 B 1
EKTOPHOE TPOU3BEICHUE 16.09.2025
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IPOrpaMMHUPOBAaHUE 18.09.2025
9 JInHelHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMUPOBAaHHE 19.09.2025
AHanuTHyecKue MEeTo bl pacuéTa yria
10 1
MEXy MPSMBIMUA B MHOTOTPaHHUKAX 23.09.2025
11 AHaIUTUYECKHE METO/IbI pacuéTa yria 1




MCXKAY MJIIOCKOCTAMHU B MHOTOI'paHHHKax

@opMyia pacCTOSHUSA OT TOYKH 10

25.09.2025

12 IJIOCKOCTH B KOOPJIMHATAX 26.09.2025
13 Haxoxaenne paccTOSHUI OT TOYKH JI0
IJIOCKOCTH B KyOe 30.09.2025
14 Haxoxnenue paCCTO}IHI/HEI OT TOYKH JI0
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC 02.10.2025
15 KonTponbhas padota "AHanuruueckas
reometpus" 03.10.2025
16 CeueHMsI MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTpaHHUKHU 07.10.2025
17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB 09.10.2025
CeueHMsSI MHOTOTPAHHUKOB: CTaH/IapTHBIC
18 HJIOCKOCTI/Ii nepecedeH sl MPSMbIX U 10.10.2025
MJI0CKOCTEHN
19 [TapamiensHbIe IPSMBIC U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS 14.10.2025
20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacuér OTHOILIEHUMN 16.10.2025
[TapamiensHbIe TPSAMBIC U TUIOCKOCTH:
21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS 17.10.2025
MPSMBIMU
[TeprieHTUKYIISIpHBIC TIPSIMBIC U
29 IJIOCKOCTH: CTaHIaPTHBIC napmu
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U 21.10.2025
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
23 [TepnenguKkynsipHBIC IPSIMBIC U




24

IIJIOCKOCTH: TEOPEMA O TPEX
NEpIEHIUKYIIApax
[lepnenaukynspHbIe TPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JIIUH B
MHOI'OTPaHHUKAX

23.10.2025

24.10.2025

25

[ToBTOpenue: iomanu
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

06.11.2025

26

27

28

29

[ToBTOpenue: monaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI IJIsI
TIoaAel, COOOpakKeHHS ITO00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TJI01A e, COOOpaKEeHUSI TTOT00MS

[Tnomanu ceueHnii MHOTOTPaHHUKOB:
TIONIAIA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI TOA00HS
[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIONIAIA TTOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUSI TOA00HS

07.11.2025

11.11.2025

13.11.2025

14.11.2025

30

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

18.11.2025

31

32

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

20.11.2025

21.11.2025

33

CrepeoMeTpHUecKHe 3a]]auu, CBSI3aHHBIC C




34

00BEMOM MPSMOYTOJILHOTO
napajuiesienuneaa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO
napajjicjicnuicaa

25.11.2025

27.11.2025

35

O0BEM npsAMOI TPU3MBI

28.11.2025

36

37

CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB TIPSMOM MTPU3MBI

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI

02.12.2025

04.12.2025

38

Brruncienue 00bEMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
HAKJIOHHOU MPU3MBI

05.12.2025

39

40

41

42

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaina. Oobém

MU PaMHU/IbI

dopmyna 06bEMa MUPaAMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
YTII0M

dopmyna 06bEMa MUPaAMUIBL.
OTHomeHue 06beMOB MUPAMUJL C OOIIUM
yIII0M

CrepeomeTpuuecKue 3a1a4t, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MTPU3MBbI

09.12.2025

11.12.2025

12.12.2025

16.12.2025

43

CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C
00BbEMaMH MHUPaMHUIBI

18.12.2025

44

[Tpuknanueie 3ana4n mo Teme "OOBEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 19.12.2025
MIPU3MBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

45 " .
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI 23.12.2025
[Tpumenenne 00bEMOB. Brruncienue

46
pPacCTOSIHUS JI0 IITIOCKOCTH 25.12.2025

47 KonTponbnas padota "O0béM
MHOrOrpaHHuKa" 26.12.2025
Hunuaapuyeckas MOBEPXHOCTb,

48 obpa3 ye IINHIPUYECKOM

PESYIOTITE HHTHHAR 30.12.2025

MMOBEPXHOCTHU
Munuaap. [Ipsmoit KpyroBou HUIMHAP.

49
[1nomanp MOBEPXHOCTH HUIMHIPA 13.01.2026
Konnueckas moBepxXHOCTb, 00pa3yromue

50 .
KOHHYeckoi nmosepxHoctu. Konyc 15.01.2026
Ceuenne KoHycCa MJIOCKOCTHIO,

51 .
NapajuIeIbHOM MIIOCKOCTH OCHOBAHUS 16.01.2026
VYceuénnblil konyc. M3o006pakenue

52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 20.01.2026
[Tnomans 60KOBOI MOBEPXHOCTH U

53 .
TTOJTHOW TTOBEPXHOCTU KOHYyCa 22.01.2026
[Tnomans 60KOBOI MOBEPXHOCTH U

54 .
MIOJIHOW MOBEPXHOCTU KOHYCa 23.01.2026
CrepeoMeTprieCcKHe 3a1a4i Ha

55 0Ka3aTeIbCTBO U BBIYUCIICHUE
! : ’ 27.01.2026
MOCTPOSHUEM CEUSHHH IIMIINHApA, KOHyCca

56 CrepeoMeTpuyecKue 3ajaun Ha
JI0KA3aTEJIbCTBO M BEIUMCIICHHE, 29.01.2026




IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

S AJTUHIPOM 30.01.2026
58 [TpuknanHbie 3a1a4M, CBSI3aHHBIC C
[AIAHIPOM 03.02.2026
>3 Cipepa wt map 05.02.2026
[epeceuenue cheps! u mapa ¢
60 wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By I/1306pl::1)KeHI§)e IL)uapa 06.02.2026
[epeceuenue cheps! u mapa ¢
61 tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By 1 H306p121>1<eH1(4be fnapa 10.02.2026
62 VYpaBuenue coepsl. [Tnomans cheps u eé
qacTei 12.02.2026
63 Cummerpus chepsl 1 mapa 13.02.2026
CrepeomeTpuueckue 3aa4 Ha
64 JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM, 17.02.2026
MMOCTPOCHHUEM UX CEYCHHI MIOCKOCTHIO
CrepeoMeTprieCcKHe 3a1a4i Ha
65 JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO c(hepoil u mapom, 19.02.2026
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO
66 [TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdhepoit u mapom 20.02.2026
67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,




68

BBIUUCIICHUS B OKPY)KHOCTH,
CTaHJIapPTHBIE TIOO0US

Pazauunsie KOM6I/IHaI_II/II/I TEJI BpalllCHUSA U
MHOI'OI'PaHHUKOB

24.02.2026

26.02.2026

69

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

27.02.2026

03.03.2026

05.03.2026

72

73

74

O0béM mummHIpa. Teopema 06 00béMe
NPAMOro UWJIMH/IpA

Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYycCa

[Tnomaau 60KOBOM U MONTHOMN
IMOBEPXHOCTH KOHYCA

06.03.2026

10.03.2026

12.03.2026

75

CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

13.03.2026

76

77

[Ipuknagueie 3agaun mo Teme "OOBEMBI
IJTIO[aAN TOBEPXHOCTEN Ten"

OOBEM 1mIapa 1 MapoOBOTrO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

17.03.2026

19.03.2026




78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa u
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MOA0OHBIX TEJ

20.03.2026

79

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne o0nEma mpu o 100uu.
CrepeoMeTpHUyecKHe 3aJauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TEIl | TIIOMIACH
MMOBEPXHOCTEM

24.03.2026

80

81

Kontponbnas padota "I[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBmxenust npoctpancTBa. OToOpaskeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBUKEHUN

26.03.2026

27.03.2026

82

Buael n1BuxkeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT
IpsAMON

07.04.2026

83

[IpeobpazoBanus nomodus. [psimas u
chepa Diinepa

09.04.2026

84

85

FCOMCTpI/I‘-ICCKI/IC 3ala4i Ha MPUMCHCHUC
JABUKCHU S

KonrtponsHas pabota "BekTops! B
npocTpaHcTae”

10.04.2026

14.04.2026

86

O6o6matomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:

16.04.2026




87

88

"[TapaiienbHOCTh MPSAMBIX M TJIOCKOCTEN
B IIpocTpaHcTBE"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BekTopsl B mpocTpaHcTae"

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHHI:
"BekTopsl B mpocTpaHcTae"

17.04.2026

21.04.2026

89

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

23.04.2026

90

O6o06mmatonee nopropenue 11 nonsruii u
MeTO0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOTpaHHUKA"

24.04.2026

91

Ob6o6mmatoniee nopropenue 11 nonsruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

28.04.2026

92

Ob6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"ITnomaay MOBEpXHOCTU U 0OBEMBI
KpyIJibIX Ten"

30.04.2026

93

Hrorosast koHTpoabHAs paboTa




94

WroroBas koHTpoJIbHAs paboTa

05.05.2026

07.05.2026

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEpEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

08.05.2026

12.05.2026

14.05.2026

15.05.2026

19.05.2026

100

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

21.05.2026

101

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U

22.05.2026




KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU

102 1
COBPEMEHHBIX WHKEHEPHBIX U 26.05.2026
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh MOHATHAMH: LWJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yrolue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, IIWIMHIDP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKOoi MOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacmoiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA
6.5 CETMEHTA, MIAPOBOH CIIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOMIAM  TOBEPXHOCTEW Tel  BpalleHus,
' reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSAMH: MHOTOTPDAaHHUK, BIHUCAaHHBIK B chepy u
6.7 OMHCaHHBII OKOJNO cdepbl, cepa, BINMCAHHAS B MHOTOTPAHHUK WA TEJIO
BpallleHus
6.8 BBIMHCIATE COOTHOIICHHSI MKy TUIOMAISIMH ITOBEPXHOCTEH U 00BEMaMuU
' OA00HBIX TEI
6.9 N3o0paxarh u3zydaembie GUTYpBl OT PYKH U C TPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBImonmHATE  (BBIHOCHBIC) ITUIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTBIX
6.10 00BEMHBIX (Uryp: BUJI CBEpXy, COOKY, CHHM3Y; CTPOUTh CEUEHHUsS Tel
BpallleHus
W3Biiekath, WHTEPIPETHPOBATH K IMPEOOPa30BBIBATE WH(MOPMALUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeACTaBICHHYIO Ha
YyepTexax U pUCYHKaX
[TpuMeHSITh TeOMEeTpUYeCKHe (AKTBI ISl PEIICHHS] CTEPEOMETPHUCCKHUX
6.12 3a/a4, TPEINOIAralouX HECKOJIBKO IIIaroB pPEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe
6.13 OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE
BBIOTHATE  MEHCTBUS  CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXXCHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOMCTBAMHU OHH
obnamarT
6.15 [TpuMeHSITh TPaBUIIO TapaJUICIICIHITE A TIPY CIIOKCHHH BEKTOPOB




6.16

OnepupoBaTb MNOHSATUSMH: JEKAapTOBbl KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIANHATHI BEKTOPA, YroOJl
MEXIy BEKTOpaMU, CKaISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxoauts cymMMy BEKTOpPOB M INpPOM3BEIAECHHE BEKTOpPa HA YHCIO, YIroJ
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIByM HEKOJUIMHEapHBbIM BEKTOpam

6.18

6.19

3aIIaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMHAT

Pemrats HpOCTCfII.HH@ TCOMETPHUYCCKUEC 3aJad Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOI'O METOda

6.20

Pemiats 3aga4d Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIICHUH H
HaxXO0XXIACHUC TCOMCTPHUYCCKUX BCIIMYHUH I10 o6pa3uaM W aJIropuTtMmam,
IIPUMCEHAA HU3BECTHBIC METOJbI Ipu PEHICHUHA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

6.23

IIpuMeHATH HpoCTEMIIHE IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB IMPUMCPbI MATCMATHYCCKHUX SaKOHOMCpHOCTCﬁ B IIpUpoac Hu
JKHU3HHU, paCllIO3HABATDH IIPOSABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATh MOTyYEHHBIEC 3HAHUSI HA MPAKTHKE: aHAJIU3UPOBATH peajbHbIC
CUTYallUu ¥ MPUMEHSATh U3yYCHHBIC TIOHATUS B MPOIECCE MMOMCKA PELICHHUS
MaTeMaTH4ecKu cHopMyITUpOBaHHON MPOOIEMBI, MOAECIUPOBATH PEAbHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arrapara anreOpsl,
pemiath ~ MPaKTHYECKHE  3a/lauyd,  CBSI3aHHBIE C  HAXOXJIECHUEM
T€OMETPUUYECKHUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unuuapudeckas MOBEPXHOCTh, 00pa3yIOMUe MIJIUHAPHUECKOW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IH,Hp: OCHOBaHUS W OOKOBas IMOBCPXHOCTD,
o0pa3yrolas 1 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

6.3

6.4

Konunyeckast moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIUHA
KOHHYECKOW mMoBepxHOCTU. KOHYC: OcHOBaHME W BepuIMHA, oOpasyromias U OCh,
mionaab OOKOBOW M TOJHONW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Codepa u map: neHTp, paguyc, AMaMeTp, IUIOMaas MOBEpXHOCTH chepbl. B3aumuoe
pacrosioxenne chepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIOomans
cepsr

H300paxkeHue Te BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

6.6

6.7

KomOunanmu Ten BpameHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cdepa, BiucaHHAs B MHOTOIPAaHHHK, WIIH TEJIO BPALICHUS

[Tonstue 06 o6béMe. OcHOBHBIE cBOiCTBAa 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO NapaiJiesienunesa u cieiactsusd u3 He€. O0bEM LWIMHIpA, KOHYCA.
O06BEéM mapa u rwiomazas chepst

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHHUS MEXIY IIJIOMIAIMH IIOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TeT

6.8

Ceuenust nuiIMHApa (MapajUleIbHO U MEPIEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapajuieIbHOE OCHOBAHHIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS I1apa

6.9

6.10

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKkTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMH

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaxX. YTroia Mexay BekTopamu. CkalspHoOe
IIPOU3BEICHAE BEKTOPOB. BpIUncieHHE yIiioB MEXIy NPSIMBIMH M IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEACICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJB30BaTh METOJ MAaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTL AOKA3aTCJIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYKICHHI, YMEHHE  OIEPUPOBATH
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJB30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha IOCKOCTH, YMEHUE 3a]aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HAaTYpAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJIO, PAallMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINHN 00Iunit
JeNuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpasoBaHus APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/1aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (QyHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUYCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKIIMM; YMEHHE HaxOJIUThb NPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh MPOU3BOIAHYIO ISl HAXOXICHHUSI HAWIydlIero
pelieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKUX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

NOMOILEI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHas (yHKIUS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTOJIBb30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 U3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH Ui pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4i M3 00JacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB, YMEHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCHusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHUPOBATH
nH(pOpMalLKIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCIISATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUEcKHX METOJIOB; IPHUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYHMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIUW paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUCTAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENbh U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUDIOCKUN YIroJl, JBYIPaHHbIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIPSAMbIMHU,
Yroa MEXAy IMpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYycCa, LWIHHIApPA, O0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napauiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss  cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3NIWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue omnepupoBaTh  TOHSATHSMH: JIBIDKGHHE B POCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaUICNICIIUIEIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh TOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r,; IOHUMaHHC
SHAYUMOCTH MATCMAaTUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClloO3HaBaThb TIIPOABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW cTeneHH. J[eHCTBHS ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1ensiM nokaszarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. ApudMETHYECKHE ONEpalud C JCHCTBHUTEIBbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHHH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH




OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIuMn
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubonblIero 1 HauMEHbLIEro 3HaueHUs (QYyHKIMHU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: ajirebpa ¥ Hayajia MaTeMaTUYeCKOro aHalln3a, FEOMETPHSI.
I'eometpust 10-11 kimaccol: 6a30BbIi 1 yriryosieHHbIN ypoBHU (ATanacsH JI.C.
u ap.) [Ipoceemenune, 2023r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

MaremMatuka: ajireOpa v Hayajia MaTeMaTHYEeCKOro aHAJIN3a, TEOMETPHS.
I'eomeTpust 10-11 knaccel: 6a30Bbli U yriyOseHHbIN ypoBHU (ATaHacsH JI.C.
u ap.) [Ipoceemenune, 2023r.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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