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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBIseTCS OAHMUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO OOIIETro
oOpa30oBaHWs, TaK KaKk 0OOECTCUYMBACT BO3MOXXHOCTH HM3YUYCHHS IUCITUIUIMH E€CTECTBEHHO-
HAyYHOH HANPABJICHHOCTH W TPEIMETOB T'YMAaHHTAPHOTO ITWKJIA. IIOCKOJBKY JOTrHYecKOe
MBIIIIeHHE, (GOPMHUPYEMOE TIPU U3YUCHUH OO0YUYAIOIIUMHUCS TOHATHHHBIX OCHOB T€OMETPHH,
IpU  JTOKA3aTeIbCTBE TEOPEM M IOCTPOSCHHUU IIETIOYKH JIOTHYECKHX YTBEPKICHHUHA TIPHU
pEIICHHM TEOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTaTb W ONPOBEPraTh THIOTE3BI
HETMOCPEICTBEHHO HCIIOJB3YIOTCS TPH PEIICHUH 3aJad €CTCCTBEHHO-HAYyYHOTO IMKIA, B
YaCTHOCTH (DU3UYECKUX 3a/1ad.

[lenp ocBoeHUS MporpaMMbl yaeOHoro Kypcea «I'eoMeTpus» Ha yriiyoa€HHOM ypOBHE —
Pa3BUTHE WHIMBUIYAIBHBIX CITIOCOOHOCTEH OOYYAIOUIUXCS NPH M3YYCHUHM TCOMETPHH, Kak
COCTaBJISIIONICH TpeaMeTHOW oOmactn «MaTtematnka U MHQOpPMATHKa) Yepe3 oOecrieueHne
BO3MOXXHOCTH TIPHOOPETCHHSI U MCTIOIL30BaHMS 0oJiee TIIyOOKUX FeOMETPUYSCKUX 3HAHUN U
JNCHCTBUH, crielU()UIHBIX TEOMETPUHN, U HEOOXOUMBIX JUISl YCIICIITHOTO MPOQECCUOHAIBHOTO
00pa30BaHMs, CBI3aHHOTO C MCIIOIH30BAaHHEM MATEMAaTHKH.

[IpropuTeTHBIMK  3aJa4aMH  Kypca TEOMETPUHM Ha  YIUIYOJIEHHOM  ypOBHE,
PaCIIMPSIONIMMH M YCUIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS :

paciiipeHne TIPEJCTaBICHUS O TEOMETPHUH KaK dYacTH MHUPOBOH KYJIBTYphl H
(dopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYKAIOIIHMM MUPOM;

GopMupoBaHUE MPEICTaBICHUS O MPOCTPAHCTBEHHBIX (PHUTypax Kak O BaKHEHIIHUX
MaTeMAaTUYECKUX MOJIENAX, IMO3BOJIIONIUX OMUCHIBATH W M3y4aTh pas3HbIC SBICHUS
OKpY)KalIllero MHUpa, 3HAaHHWE MOHATHHHOrO ammapara 1o paszueny «CrepeoMerpus»
y4eOHOT'0 Kypca T€OMETPHUH;

dopMupoBaHUE YMEHHUsS BIAJACTh OCHOBHBIMH TIOHATHSMH O TPOCTPAHCTBCHHBIX
Gurypax u uX OCHOBHBIMH CBOMCTBaMH, 3HaAHHE TeOpPeM, (POPMYII U YMEHHUE UX MPUMEHSTh,
YMEHUS JJOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIC CITIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHUE YMEHHsI pPaclo3HABATh HA YepTekKaxX, MOJCIAX M B PEATbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPAIICHHs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHME  TOHUMAHUS  BO3MOXXHOCTH  aKCMOMATHYECKOTO  TMOCTPOCHUS
MaTeMaTUYeCKUX TeOpui, GopMUpOBaHNE TTOHUMAHUS PO aKCMOMATHKHU TIPU MPOBEJCHUU
pacCy X ICHUM;

dbopMHupOBaHUE YMEHUS BIIAJIETh METOAAMHU JOKA3aTEIbCTB M AJITOPUTMOB PEIICHUS,
YMEHHUSI WX TPUMEHATh, MPOBOJIUTH JOKA3aTEIbHBIC PACCY)KICHHUS B XOJ€ pPEIICHUS
CTEpPEOMETPUUECKUX 3aJad W 3aJad C MPAKTHYECKUM COJepKkaHueMm, (GopmMupoBaHue
MPEACTAaBICHUS O HEOOXOJMMOCTH JOKAa3aTeIhCTB MPH OOOCHOBAHWUH MAaTEMaTHYECKUX
YTBEPKJICHUN 1 POJTU aKCHOMATUKH B MPOBEJICHUH JETYKTUBHBIX PACCYKICHHM;

pPa3BUTHE W COBEPIICHCTBOBAHWE HWHTEUICKTYabHBIX W TBOPYECKHX CIOCOOHOCTEH
oOy4Jarommxcs, MO3HABATEIFHON AaKTUBHOCTH, HMCCICIOBATEIIBCKUX YMEHUU, KPUTHIHOCTU
MBIIIJICHUS, MHTEPECa K U3YUCHHUIO TEOMETPHH;



(dopMupoBanue (YHKUMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHUS
pacno3HaBaTh NPOSBICHHUS T€OMETPUUYECKUX MOHITHI, OOBEKTOB M 3aKOHOMEPHOCTEW B
peaybHbIX JKM3HEHHBIX CHUTyallMsIX M TPU U3YUYEHUM JPYTUX Y4eOHBIX MPEIMETOB,
IIPOSIBJICHUSL 3aBUCHUMOCTEM U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS DPEaAJbHBIX CUTYyalUH,
MCCJIEeI0BaHUS MIOCTPOECHHBIX MOJIENEH, HHTEPIPETALUU MTOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEpP)KATEIBHBIMU JIMHUSIMU y4eOHoro kypca «['eomerpusi» B 10-11
Kkjaccax sABIsAOTCS: «lIpsMble M TIOCKOCTH B MPOCTpaHCTBe», «MHoOrorpanHukm», «Tena
BpalieHus», « BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

CdopmynupoBannoe Bo @PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHUIMU,
pEJIeBaHTHBIMU T€OMETPHUH Ha YIi1yOJI€HHOM ypoBHe oOyueHus B 10—11 knaccax, OTHOCUTCS
KO BCEM COJIEp>KaTeIbHBIM JUHUSAM yueOHOro Kypca, a (GOpMHUPOBAHUE JOTMYECKUX YMEHUN
pacnpenensiercss He TOJbKO IO COJAEP)KAaTeIbHBIM JIMHUAM, HO M MO TojaM oOy4eHHs.
Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOEHUS
OdenepanbHO  paboyedt  mporpaMmbl,  paclpeleNéHHbIM MO  rojaM  OOy4eHus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLUIHUAIBLHBIM BOIIPOCAM
oOydaromuecs: 00paladich HEOAHOKPATHO. ODTO TMO3BOJIIET OPraHMW30BaTh OBJIAJCHHUE
r€OMETPUUYECKUMHU TIOHATHSIMU M HABBIKAMHM TOCJIEIOBATENIBHO U IOCTYMNAaTeNlbHO, C
cOOJII0/IEHNEM TIPUHIIUIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
reOMETPUYECKUX TMPEACTABICHUM OOydJaronmxcs, pacmupsis u yrayomnss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexona k U3y4eHUIO TEOMETPUU HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh yciuoBus s nuddepeHnuranuu 00ydeHus, MOCTPOCHHS HMHIWBHIYaIbHBIX
oOpa3oBaTelbHBIX MPOrpaMM, OOECMEYUTh YIIIYONEHHOE HW3yYeHHWE TEeOMETPUU Kak
COCTaBJIAIONICH yueOHOTO TIpeamera «MaremaTukay;

MOJIFOTOBUTH O0YYAIOIIUXCS K TIPOJOJIKEHHUIO U3YyUEHUS MAaTEMAaTHKU ¢ YYETOM BBIOOpa
Oynymeit  mpodeccun,  obecrmeumBas  IPEEMCTBEHHOCTh ~ MEXKIy  OoOmMM U
npodeccroHaIbHBIM 00pa30BaHUEM.

Ha m3ydenue yuebHoro xypca «I'eomerpusi» Ha yriayoséHHOM ypoBHE oTtBoauTcs 201
yac: B 10 knacce — 102 yaca (3 yaca B Heznento), B 11 kiacce — 99 vacos (3 yaca B HEZIETIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHSATHS  CTepeOMeTpuu. Touka, TmpsiMasi, IUIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxxeHue TpsMBIX B TPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpeluBaromuecss mnpsiMble. [Ipu3Haku CKpeluBaronInxcs
npsiMbIX. [lapaniaenbHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapasuiesbHbIe
OpsIMbIE€ B MPOCTPAHCTBE, MAPAJUICIbHOCTh TPEX MPAMBIX, MAPAILIEIbHOCTh MPSIMON
u 1iockoctu. [lapamnenbHoe M UEHTPaJbHOE MPOEKTHUPOBAHUE, H300paKeHHe
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO MpoeKkTHupoBaHus. W3o0paxkeHue
buryp B mapajuienbHON MPOEKIUU. YTJIBI C COHANpPaBICHHBIMH CTOPOHAMH, YroOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: MapasuiebHbIe
IUIOCKOCTH, CBOICTBa napayIeIbHBIX TUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpajap, Mapajulelenue],
IOCTPOEHUE CEUEHUI.

[leprieHAUKYIAPHOCTD NPSIMON U TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpSMblE MapajljielibHble U MEpPHEeHIUKYJISIpHbIE K IJIOCKOCTH,
OpU3HAK NEPHEeHANKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsiMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHoOE MPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUTYyphl  HAa  TUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: MNPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJI MEXKAY IPSAMOM U IIJIOCKOCTBIO, JBYTDAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXTpaHHbII U MHOTOIPAHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHororpaHHuKHU

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIrOJIBHBIM — MHapajulesenuIe]; W €ro  CBOMCTBA.
Kpatwaiimime mnytu Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopemMa Iludaropa. Ilupamupma: n-yroibHas mnHupamuaa,
npaBUiibHasE W yceu€HHas nupamuabl. CBoilcTBa péOep U OOKOBBIX TI'paHei
MpaBWIbHOM NHUpamubl. [IpaBUIbHBIE MHOTOTPaHHUKH: IPAaBWIbHAS NpPU3Ma U



[IpaBWIbHAs IUpaMUAa, [pPABUJIbHAsA TPEYrojbHAas NHUpaMUIAa U IIPAaBUIBHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpaBWIBHBIX MHOTOIPAHHUKAX: OKTajJp,
JOACKadAp U UKOCAdIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAAb OCHOBAaHUN, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON HPU3IMBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHUPaMHIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. ODJIEMEHThl CUMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpus B IPaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesienunea, CUMMETPUS MPABUIBHBIX IIPU3M, CUMMETPUS IIPAaBUIBHOMU
IAPAMHUJIBIL.

BeKkTophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIEC, COHAIIPABICHHbIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIUMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
IlonsaTe KOMILIaHApHBIE BEKTOPBL. lIpu3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3oKEHHM BEKTOpa II0 TPEM
HEKOMIUIAaHApHBIM  BeKkTOopaM. [IpsAmoyrombHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAY KOOpAMHATAaMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YToJ MexXIy BekTopamu. CKalsIpHOE NpPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHust

[loHsTHS: MOWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpaIlleHHs] Ha TUIOCKOCTU. Pa3BépTka nunuuApa U konyca. Cummerpus cepbl u
mapa.

O0béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIFHOTO Tapajuienenurena u ciaeactBuss u3 He€. O0bEM mpsMol u
HAKJIOHHOW TPU3MBI, IIIMHIpA, TUPaMuUIbl U KoHyca. O0OBEM Imapa u MapoBOTO
CErMEHTA.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipw3ma, BhucaHHas B
MWINHAD, ONHCAHHAs OKOJo mnmiauHApa. llepecedenne cdepsl u 1mapa ¢
miockocThio. Kacanme mapa m cdepsl TIOCKOCThI0. [IoHSITHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJIO c(depbl, cdepbl, BIUMCAHHON B MHOTOTPAHHUK WU TEJIO
BpalIeHUsI.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTtus. Pemienue 3amauy Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BpaIleHUs: CEYEHUS IIUINHIpA
(mapayieIbHO MW MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOJASIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOJbI IIOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  HaJl BekTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YyMHOXEHUS. [IpsMoyrosibHas
cucTemMa KoopJuHat B npoctpancTBe. Koopaunarel Bexkropa. Pa3noxkeHnue Bekropa
no 0Oazucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEHICHUHW TEOMETPHUUYECCKUX
3ajay.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JBUKEHUS U PaBEHCTBO GUTYp.
OO6mue cBolicTBa JBWKEHUH. Buasl IBWKEHWH: TapauieNbHBIA TEPEHOC,
[EHTpajbHAsl CHUMMETpPHS, 3€pKajbHasi CHUMMETpPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHcKoe BOCTIMTAHNE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUYaOIIEeTrocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTEMaTHYCCKUX OCHOBaX (DYHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKTaHCKOTO oOIecTBa (BBIOOPHI, ONPOCH M JIPYroe), yMCHHE
B3aMMOJICHCTBOBATh C COIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCIIMTAHHUE:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpaXKTaHCKOW HMICHTHUYHOCTH, YBAaXKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSM POCCUHCKMX MaTEMaTHKOB M POCCUMCKOM MaTEMaTUYCCKOM IITKOJIHI,
UCIIOJIb30BAaHUE O3THX JOCTIDKCHHMH B JPYTMX HaykKaX, TEXHOJOTHAX, cdepax
HYKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Haponaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TMOBEACHHS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHHEM JIOCTIDKCHHH HAayKH U JCSTENIbHOCTHIO YYEHOTrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYAYIIETro;

4) acTeTHYeCKoe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCTIPUUMUYNUBOCTh
K MaTeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaHUeE:

chOpMHPOBAHHOCTh YMEHHS NPHUMEHATh MaTeMaTH4YeCKWE 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCHUPOBAHHBIM PEKHUM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3HUecKass aKTUBHOCTD), (DU3MUYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATUSAX CIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BOCTIMTAHUE:

TOTOBHOCTh K TPYIAy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEC K
paznuuHbIM  chepam  TpodecCHOHATBbHON  NEATeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpPINAaTh OCO3HAHHBIH BBHIOOP
Oynymeld mpodeccnrn W pPeaTn30BBIBATh COOCTBEHHBIC JKHU3HCHHBIC TUIAHEI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTe€MaTHM4YeCKOMY  OOpa3oBaHHUIO U



caMoO0pa30BaHUIO Ha MPOTSKEHWH BCEH JKHU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYCCKON HAIPaBICHHOCTH;

7) 3KOJIOrM4eCcKoe BOCIIMTAHME:

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKON KyIbTYpHl, ITOHUMAHHE BIUSHUSI
COIHATEHO-D)KOHOMHUYECKUX MPOILECCOB HAa COCTOSIHHE MPHPOIHON M COMAIBHOMN
CpeJibl, OCO3HAHUE TJI00aIBHOTO XapakTepa IKOTOTUISCKUX MPOOIIEM, OPUCHTAITHS
Ha MPUMEHCHHME MAaTeMaTHYeCKMX 3HAHWU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIlel Cpefpl, IUIAHHPOBAHHWE IIOCTYIIKOB M OIEHKH HX BO3MOMKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHOM  IMPAKTUKH, IIOHUMaHHE
MaTeMaTHYECKOW HAyKH Kak CQepbl YEIIOBCUYECKOM IeATEILHOCTH, JTAaloB €&
pasBUTHS W 3HAYAMOCTH JJIS PA3BUTHS [HMBUJIM3ALMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOHW KyJIbTypOi KaK CpEICTBOM IIO3HAHMS MHpA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYI0 W HCCIEAOBATENbCKYIO JIESTEIHHOCTD
HHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYILIECTBEHHBbIE MPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHUM, OTHOUICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIUBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBaTH W  NPeoOpa3oBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC 1 OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJICHUSAX U YTBEPXKACHUSX, MpEiaraTh KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOMAUMUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTebCcKue 1eiiCTBUSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIeEMYy,
yCTaHaBIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATh THIOTE3Y, apryMEHTUPOBATH
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSATENIbHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOABI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXkKe BbIJIBUTaTh
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH A€PUIMTH MH(OpMAIUK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh MHGPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IMyHbIX (opmax,
WLUTIOCTPUPOBATH TpadUUYECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U THMCHMEHHBIX TEKCTaxX, JaBaThb MOSICHEHHWS MO XOJY PEIICHHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJIe 0OOCYXKJICHHsI 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKJTaeMON TEMBI,
mpoOJIeMBl, peIracMoi 3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha IIOHCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUSA C CYXACHUSIMU JPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyuMde€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTJIACHS, CBOH BO3PaKEHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C Y4YETOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJIJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediIeKkcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX NEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAICTh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yibTaTa peuieHus
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH IPU PEIICHUU 3a1a4H,
BHOCHUTBH KOPPEKTHUBBI B JCATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IAHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH M YCIOBUSAM, OOBSICHATh IPUYUHBI
JTOCTKEHUST MW HEJOCTH)KCHUS PE3yJbTaTOB JACATCIBHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

NIOHMMAaTh M HCIIOIBh30BaTh MPEUMYIIESCTBA KOMAHJIHOW W WHIMBUIYATbHOM
paboThl MpU pEIICHHH YYeOHBIX 3aja4, MPUHUMATh IIeIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, pachpenemnsiTh
BUIBl PAaOOT, JOTrOBapUBAThCA, OOCYXXKIAaTh WIpollecC M pe3yjiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B I'PYIIOBBIX ¢opMax padboThl (00CYyXIAeHUs, OOMEH MHEHHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOK YacTh pPabOTBl U
KOOPJMHUPOBATh CBOW JICHCTBUS C JIPYTMMM YICHAMH KOMAaH[IbI, OIICHUBATh
Ka4yeCTBO CBOETO BKJIajJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

IHPEJMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaroniuiicss Hay4uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSATHSIMH CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMAaTUYECKUX PACCYXKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUM U CIECACTBUS M3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIAacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTHIO;

e CBOOOJTHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPaHHHMKOB (IIpH3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajyiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHSTHSIMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE U OpPTOrOHAIBHOE
MPOCKTUPOBAHUE (DUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHHKOB Pa3JIMYHBIMH METOJAMU, BBIIOIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MUPaMHIa), TEOMETPUUECKUX TEJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETpPHUHU, ILIEHTP, OCh M IUJIOCKOCTh CUMMETPUHU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JCHCTBUS HAJ] BEKTOPAMU;

e pemarh 3aJayd Ha J0Ka3aTeJIbCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HaXO0XJICHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSS] W3BECTHHIE METOJbI
IPU PEIICHUH MAaTEMAaTUYECKUX 33724 MOBBIIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOHOCTH;

e TMPHUMEHATH MPOCTEHIINE TMPOrpaMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, NPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMALUIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATHh TIOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATb W
aHAJM3HPOBATH PEalbHbIE CUTYyallud, MPUMEHSATh U3yUYCHHbIC MOHATUS B
npolecce IMOHMCKa pEIIeHHs MaTeMaTHYecKd CHOpMYIHPOBAHHON
npo0JIeMbl, MOJEITUPOBATh pEANbHBIC CUTyaIllMd Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIN C MCIHOJb30BAHUEM I€OMETPHUECKHUX
MOHSITHA W TEOpEeM, almapaTra anreOpbl, pemarh MPaKTUYECKUE 3a/auu,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS TEOMETPUM KaK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 knacca oOyvaronuiicst HQy4YUTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOM U Cc(EepuyecKoil MOBEPXHOCTSIMHU, OOBACHATH CIOCOOBI
MOJIy4YEHHUS;

OTIEPUPOBATH MOHSITUSMHU, CBSI3aHHBIMU C TEJIaMU BpaICHUS: IWJIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (UWIMHApP, KOHYC, cepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(ULIUPOBATh B3aUMHOE PACIOI0KEHUE C(HEPhl U MIIOCKOCTH;
BBIYKCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U MIOIIAA TMOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallCHMS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIUCaHHBIA B chepy u
ONMMCAHHBINA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHUs;

BBIUUCISTh COOTHOILIEHUSI MEX]y IIJIOMIAIIMU TTIOBEPXHOCTEN U 00bEMaMHU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYphl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(MOpMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (Urypax, NpPeICTaBICHHYI0 Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBIIIOJIHSITh ONIEpallU HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPaBHEHUEM B J€KAPTOBOW CUCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l HA BBIYMCIICHHUE YTJIOB MEXKY IPSIMbIMU
U IUJIOCKOCTSIMU, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKM 1O IJIOCKOCTH, B
L[€JIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/A IIPU PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHSTHSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paXKCHHUs] MHOTOTPAHHUKOB M TN BpAIECHUS TPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus MO100US;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlIECHUS: CEYEHUs ILUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHHUsI KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSAIINE YepPE3 BEPLUINHY ), CEUEHUS 1Iapa;
UCII0JI30BaTh METOJAbl IOCTPOEHUS CEYEHHWIl: METOJA CJEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONArarolliuX HECKOJbKO IIAaroB pELICHUs, €CIU YCIOBUA
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pemarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLUCHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]ad;

IIPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IPAKTHUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEATBHBIE CUTYAllMH, IPUMEHATh U3yUYCHHbIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IMPOLECCE TMOUCKA PEUICHUSA
MareMaTH4ecku  copMyaupoBaHHOW  TpoOJeMbl,  MOJCIUPOBATH
peabHbIE CHUTyallMd Ha SI3bIKE T€OMETPHUH, HUCCIENO0BATH NOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUUYECKUX TIOHATUA M TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTUYSCKHE 3aJlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'E€OMETPUU KakK
COCTaBHOM 4acTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoabubie | Ilpakruyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 BBejicHHE B CTEPEOMETPHUIO 23 1 https://resh.edu.ru/
B
9 3aMMHOE PaCMOJI0KEHUE MPSIMbBIX B 6 1 https://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEH B 8 https://resh.edu.ru/
MIPOCTPAHCTBE
II
4 epHeHﬂmfynﬂpHOCTB TPAMBIX H 25 https://resh.edu.ru/
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTBl 1 paccTosTHUS 16 https://resh.edu.ru/
MHororpaHHUKH 7 https://resh.edu.ru/
BekTopsl B mpocTpaHCcTBE 12 https://resh.edu.ru/
8 HOBToPeHHe, 0000111eHrE U cCUCTEeMaTH3aIHs 5 5 https://resh.edu.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0




11 KJIACC

KoaunuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3aejoB H TEM nudposLIe
Ne n/m pasi Konrpoasnbie | IIpakTnueckue (1upp )
NMPOrpaMMbI Bceero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 AHanuTHYeCKas TeOMETPHs 15 1 https://resh.edu.ru/
2 Hostopenue, 0606meHIfe " 15 1 https://resh.edu.ru/
CHCTEMATH3aLMs 3HAHUI
3 O0BEM MHOTOTpaHHHUKA 17 https://resh.edu.ru/
4 Tena Bparenus 24 1 https://resh.edu.ru/
5 [Tnomaau moBepXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTJIBIX TEJ
6 JIBIOKCHUS 5 1 https://resh.edu.ru/
7 Hosropenrie, 0606meHI/ze " 14 2 https://resh.edu.ru/
CHCTEMAaTU3alMsl 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 99 8 0







IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka Konrpoabubie | Ilpakruyeckue tupposele
Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI pecypens

OcHoBHBIE NTpaBuiia U300paKEHUsI HA

1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIIbHBIX 1 https://resh.edu.ru/
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[TonsaTHs cTepeoMeTpuu: TOUKa, MpsMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 TIpaBUIIa U300pAKCHHS HA PUCYHKE 1 https://resh.edu.ru/
IIJIOCKOCTH, NapajuIeNIbHBIX MPAMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka
[Tonatus: nepecekaromyecs IIOCKOCTH,

3 IIEPECEKAIOIIMNECS MPsIMas U IUIOCKOCTb; 1 https://resh.edu.ru/
MOJIYIIPOCTPAHCTBO
[Tondarus: nepecekaromuecs MmIOCKOCTH,

4 IIEPECEKAIOIIUECS IPSAMAs U ILUIOCKOCTD; 1 https://resh.edu.ru/
MOJIYIIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue

5 MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIIUX 00BEKTOB
MHororpaHHUKH, U300pakeHne

6 MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD, 1 https://resh.edu.ru/
HECYIIECTBYIOIIUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE 1 https://resh.edu.ru/




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U NIEPBBIE
CJIEJICTBMS U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CriocoOb! 3a1aHus
MPSIMBIX U IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O0603HaueHus IPSIMbIX U MJIOCKOCTEH

https://resh.edu.ru/

10

N300paxkenue ceueHnii nupamMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3ob0paxenne nepecedeHust
MOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUN pa3HbIMU IIBETAMU

https://resh.edu.ru/

11

N3obpaxenue cedyeHU MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3obpaxeHune nepeceyeHus
MOJIYYCHHBIX MNIOCKOCTEN. PackpamnBanne
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://resh.edu.ru/

12

N3obpaxenue cedyeHU mupaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMHU

https://resh.edu.ru/

13

N300paxeHune ceueH i mupaMuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Ye€pe3 uX
pebpa. M3obpaxkeHue nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

https://resh.edu.ru/

14

Meton clieaoB I NMOCTPOCHUA CedYeHUl

https://resh.edu.ru/




15

Mertoz crieioB Ui IOCTPOCHUS CEUCHUH.
CpoiicTBa nepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.

ru/

16

Merton ciefioB 1isi HOCTPOCHUS CEUCHUI.
CaoiicTBa nnepecevyeHuii NpsIMbIX U
IIJIOCKOCTEN

https://resh.edu.

ru/

17

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MTOCTPOCHUS

https://resh.edu.

ru/

18

[TocTpoenne ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOECHUS

https://resh.edu.

ru/

19

[TocTpoenune ceueHuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepTEXKeH U 3aMuch 11aroB
MIOCTPOEHUS

https://resh.edu.

ru/

20

[TocTpoenue ceueHuit B mupamuze, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
MOCTPOCHUS

https://resh.edu.

ru/

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPIIMOHANBHBIX 0Tpe3Kax. [logodue
TPEYrOJILHUKOB

https://resh.edu.

ru/

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX uepTexax. Mictopus pa3BUTHs
IUIAHUMETPUHU U CTEPEOMETPUHN

https://resh.edu.

ru/




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsMbIX B

npocTtpancTse. CKpelrBaroIuecs npsMole.

[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHble IpsIMBIE B ITPOCTPAHCTBE

https://resh.edu.ru/

25

TeopeMa o CyllIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM NPSIMOM, MMPOXOAIIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHun
MapajuIeIbHBIX MPSAMBIX II0CKOCTBIO

https://resh.edu.ru/

26

[TapannensHOCTH TpexX MpsiMbIX. Teopema o
TpEX MapajuieabHbIX MPsAMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSIMBIX

https://resh.edu.ru/

27

[TapanensHOE MPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoektupoBanus. M3o0paxeHne pazHbIX
(uryp B mapamuieqbHON TPOSKIINH

https://resh.edu.ru/

28

LlenTpanbHas npoekus. Yroiu ¢
COHAINpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIY MPSMBbIMU

https://resh.edu.ru/

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE

https://resh.edu.ru/

30

[ToHATHA: mapalIeIBHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
[apaJuIEIbHOCTH MIPSIMOM U INIOCKOCTH.
CpolicTBa napamieabHOCTH NPSAMO 1

https://resh.edu.ru/




IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3ala4u Ha BBIYHUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
MapalJICJIbHOCTBIO IPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

https://resh.edu.ru/

32

[TocTpoenue ceueHus:, MPOXOASIIETo Yepe3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapaJyIeIbHOIO APYrou npsamoil. Pacuér
OTHOILICHUI

https://resh.edu.ru/

33

[TapannensHas poeKIus, MPUMEHEHHE JUTS
MOCTPOCHHUSI CEYEHHM KyOa 1
napanenenunena. CBoncTa
napajuiesienune1a ¥ Npu3Msl

https://resh.edu.ru/

34

[TapannensHbie mockocTH. [IpusHaku
MapayuiebHOCTH JBYX MIIOCKOCTEH

https://resh.edu.ru/

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MIPOXO I
yepes TOUKY, He IPUHAJISKAIIYIO JAaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

https://resh.edu.ru/

36

CBolicTBa MapajyieabHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUS
MIPH MEPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEH TpeThei

https://resh.edu.ru/

37

CBoiicTBa nmapajuieabHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI NapaJljIeIbHBIMU IJIOCKOCTSMU

https://resh.edu.ru/




38

[ToBTOopenue: Teopema [Iudaropa na
TUIOCKOCTH

https://resh.edu.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

https://resh.edu.ru/

40

CBoiicTBa Ky0a U MPSIMOYTOJIEHOTO
HapajuleenuIe a

https://resh.edu.ru/

41

Boruncnenue JUIMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

https://resh.edu.ru/

42

[IepneHMKYISIPHOCTD IPSIMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MIPSIMOM U
IJIOCKOCTH

https://resh.edu.ru/

43

[TepieHAMKYASAPHOCTH TPSIMOM 1
miockoctu. [Tpu3Hak
MEePIEeHIUKYIIPHOCTH MPSMOU U
IJIOCKOCTH

https://resh.edu.ru/

44

Teopema o cyliecTBOBaHUHN U
€IMHCTBEHHOCTH MPSIMOM, MPOXOIAIIECH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHINKYIIIPHON K IIIOCKOCTH

https://resh.edu.ru/

45

IInockocTu u NEPpHNCHAUKYJIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

https://resh.edu.ru/

46

IInockocTu u NEPpHUCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

https://resh.edu.ru/

47

[leprieHauKynsAp U HAKJIOHHASL.
[TocTpoenue nepneHAuKyIsipa U3 TOUYKU Ha

PSAMYIO

https://resh.edu.ru/

48

[eprieHAUKYISAp U HAKIIOHHASL.

https://resh.edu.ru/




ITocTpoenue nepneHauKysapa U3 TOYKHA Ha
MIPSIMYIO

Teopema o TpEX nepneHUKyIIpax

49 https://resh.edu.ru/
(mpsimast u oOpaTHast)
TeopeMma o TPEX IEpHEHIUKYIIPAX

50 p p P yp https://resh.edu.ru/
(npsimast u oOpaTHast)
YToa MexXay CKPEIIUBAIOITUMHUCS

51 Yy ckp https://resh.edu.ru/
TIPSIMBIMU
[Tonck nepreHINKyIIpHBIX IPSIMBIX C

52 p yip p . https://resh.edu.ru/
TTOMOTIIBIO MIEPIICHIUKYIISIPHBIX TIOCKOCTEN

53 OpToroHaJIbHOE MPOEKTUPOBAHUE https://resh.edu.ru/
[TocTpoenue ceuenuii kyda, IpU3MbI,

54 MPaBUWJILHON MUPAMHU/IBI C IOMOIIHIO https://resh.edu.ru/
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceueHuit Kyoa, mpU3MBI,

55 MPABUIIBHON TTHUPAMUJIBI C TIOMOIIBIO https://resh.edu.ru/
OPTOTOHAJILHOM MPOCKITUN
CummeTpus B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTy. [lmockocT cumMMeTpuii B https://resh.edu.ru/
MHOTOI'PpaHHUKAX
[IpusHaKk NEPIEHIUKYIIPHOCTH IPSIMON U

57 P p yp p https://resh.edu.ru/
IJIOCKOCTH KakK CIIEJCTBUE CHMMETPUHN
IIpaBunbHBIE MHOTOTpAaHHUKU. Pacuér

58 p N P https://resh.edu.ru/
pPacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH
IIpaBunbHBIE MHOTOTpAaHHUKHU. Pacuér

59 P N p https://resh.edu.ru/
pPacCTOSTHUN OT TOUYKHU JI0 INIOCKOCTH
Crioco0BI OIYCTUTH MEPIIEHINUK YIIAPHI:

60 y p yp https://resh.edu.ru/

CUMMCTpPUs, CABHUT TOYKH 110 HapannenLHoﬁ




IpSAMOM

61

CaBur 1o HenapaieabHON PSIMOH,
U3MEHEHUE PACCTOSHUN

https://resh.edu.

ru/

62

Kontponbnas padora "B3anmuoe
PAacCIIOJIOAKEHUE MPSAMBIX H IIJIOCKOCTEN B
npocTpaHcTae"

63

[ToBTOpEHME: YroyI MEXay IPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHHUKE, TEOpEMa
KOCHUHYCOB

https://resh.edu.

ru/

64

[ToBTOpEHME: Yroy MexIy
CKPCHIMBAOITUMHUCS ITPSIMBIMHA B
IIPOCTPAHCTBE

https://resh.edu.

ru/

65

I'eomeTpuueckre METO bl BHIYUCICHUS
yriia MeKIy MPSIMBIMA B MHOTOI'PaHHUKAX

https://resh.edu.

ru/

66

JByrpanubiii yroy. CBONCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yriia

https://resh.edu.

ru/

67

[TepnenaukynspHele miockoctu. CBOKCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

https://resh.edu.

ru/

68

[Ipu3Hak neprneHANKYyIIPHOCTH
IJIOCKOCTEH; TeopeMa 0 NMpAMOi
MepeceyeHusl IBYyX MI0CKOCTeN
MePIEeHIUKYISIPHBIX TPEThE! TIOCKOCTH

https://resh.edu.

ru/

69

[IpsiMoyrombHbI napaienenumnes; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napaJesnenumnena

https://resh.edu.

ru/

70

TeopeMa 0 InaroHajiu ImpaMOyroJbHOro
Iapajijiejacnuieaa u CJICACTBUC U3 Hee

https://resh.edu.

ru/




71

CrepeoMeTprUeCcKUe U MPUKIIATHBIE
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUEM ITPAMBIX U IIJIOCKOCTU

https://resh.edu.

ru/

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS TIPSIMBIE,
rapajvieIbHbIE MJIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHUKAX

https://resh.edu.

ru/

73

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MIPSIMBIX, PACCTOSIHHUE
MEXAY CKPEUIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYALIUAX

https://resh.edu.

ru/

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOH J10 MJIOCKOCTH

https://resh.edu.

ru/

75

Brrunciienue pacCTOSIHUN MEXTy
CKPEIMBAIOIIUMHUCS MPSIMBIMH C TOMOIIBIO
MIEePIEeHIUKYIIIPHO MIIOCKOCTH

https://resh.edu.

ru/

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YIJia

https://resh.edu.

ru/

77

DneMeHTHI chpepruuecKor FTEOMETPHH:
reo/1e3NYEeCKre JUHUU Ha 3eMiie

https://resh.edu.

ru/

78

Koutponsnas padota "Yriibel u
paccrosinus"

79

CucremaTtuzanus 3HaHui "MHOTOrpaHHHUK
U €ro 3JIEMEHTHI"

https://resh.edu.

ru/

80

[Iupamuna. Bunel iupamua. [pasunbHas
nupamuaa

https://resh.edu.

ru/

81

[Tpuszma. [lpsmast 1 HaKIOHHAS TPU3MBI.

https://resh.edu.

ru/




[IpaBunbHas npusma

[Ipssmoit napamnenenunesn,

82 . 1 https://resh.edu.ru/
MIPSIMOYTOJIBHBIN IMapaiesieuIie]], Kyo

83 BIzIHyKJH)Ie MHOTOTpaHHUKHU. Teopema 1 https://resh.edu.ru/
Diinepa
Brimykiibie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuibHbIE U OJIYTIPaBUIIbHBIE 1 https://resh.edu.ru/
MHOTOTPaHHUKH

85 KonTponsnas padora "Muororpanauxu” 1

86 [TonsATHE BEeKTOpa HA IJIOCKOCTH H B 1 https://resh.edu.ru/
MIPOCTPAHCTBE

87 CyMMma BEKTOpPOB 1 https://resh.edu.ru/

88 Pa3nocTh BekTOpOB 1 https://resh.edu.ru/

89 [IpaBuno napannenenunena 1 https://resh.edu.ru/

90 YMHOXEHHE BEeKTOpa Ha YHCIIO0 1 https://resh.edu.ru/

o1 PaznioxxeHne BekTopa 1o 6a31/103/ TpEX 1 https://resh.edu.ru/
BEKTOPOB, HE JISKAIUX B OJHOM IJIOCKOCTH

92 CkaysipHO€ TIPOU3BEICHUE 1 https://resh.edu.ru/

03 Brrurciienue yria Mexay BEeKTOpaMH B 1 https://resh.edu.ru/
MIPOCTPAHCTBE

94 [IpocTeitmue 3aaaun ¢ BEKTOpaMHu 1 https://resh.edu.ru/

95 [IpocTeiimue 3aaaun ¢ BEKTOpaMHu 1 https://resh.edu.ru/

96 [IpocTeitmue 3aaaun ¢ BEKTOpaMu 1 https://resh.edu.ru/

97 [IpocTeitmue 3aaaun ¢ BEKTOpaMHU 1 https://resh.edu.ru/

98 O000I11IeHNE U CUCTEMATU3ALU 3HAHU I 1 https://resh.edu.ru/

99 O00011IeHNE U CUCTEMATU3ALU 3HAHU 1 https://resh.edu.ru/

100 HTorosas KOHTpOJIbHAs paboTa 1




101

HToroBas KOHTpOJbHAS PabOTa

102

O0001IeHME U cUCTEMATHA3alU 3HAHU M

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

KoangecTBo yacoB DJIeKTPOHHbIE
nudpossbie
Ne n/m Tema ypoka Konrpoabubie | Ilpakruyeckue
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl

IToBTOpenue TeMs! "KoopanHaTsl BEKTOpa

1 P P " P 1 https://resh.edu.ru/
Ha MJIOCKOCTH U B TIPOCTPAHCTBE
IToBTOpenue Temsl "CkasipHOE

2 p | P 1 https://resh.edu.ru/
MIPOU3BEICHUE BEKTOPOB
TloBTOpenue Tembl "Brrunciienue yria

3 p y1'“‘ 1 https://resh.edu.ru/
MEX/Ty BEKTOPaMH B TIPOCTPAHCTBE
IToBTOpeHue TeMnl "YpaBHEHIE IPAMOH

4 P o P " P ’ 1 https://resh.edu.ru/
MIPOXOIAIIECH Yepe3 IBE TOUKH
VYpaBHEHHE IUIOCKOCTH, HOpMAaIh

5 p p ’ 1 https://resh.edu.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHUE IIIOCKOCTH, HOPMAJIb

6 P - HOP ’ 1 https://resh.edu.ru/
ypaBHEHHE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe nmpousBeieHue 1 https://resh.edu.ru/
JInHelHbIe HepaBEHCTBA, JINHEHHOE

8 HpOI’paMMI/IpOI];aHI/Ie ’ 1 https://resh.edu.ru/
JInHelHbIe HepaBEHCTBA, JINHEHHOE

9 HpOI’paMMI/IpOI];aHI/Ie ’ 1 https://resh.edu.ru/
AHanuTrdeckre METOAbI pacuéra yria

10 p yr 1 https://resh.edu.ru/
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
AHanmuTHdecKue METOIBI pacuéra yriia

11 p yr 1 https://resh.edu.ru/
MEX Y IMIIOCKOCTSIMU B MHOTOT'PaHHHUKAX

12 ®dopmyna pacCTOSAHHS OT TOUKH JI0 1 https://resh.edu.ru/




IIJIOCKOCTH B KOOpAHUHATax

HaxoxaeHnue paccTosiHUM OT TOUKH 10

13 https://resh.edu.ru/
TUIOCKOCTHU B KyOe
Haxosxaenne pacCTOSHUI OT TOYKH 10

14 P o https://resh.edu.ru/
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KonTtponbHas padora "AHnanutuyeckas
reomeTpus"
Ceuennst MHOTOIPAaHHUKOB: CTaHIAPTHEIE

16 p P https://resh.edu.ru/
MHOTOTPaHHUKH

17 CedeHust MHOTOTPAaHHUKOB: METOJ] CJIE/IOB https://resh.edu.ru/
CedeHHsI MHOTOTPAaHHUKOB: CTaHapTHBIC

18 IJTOCKOCTH, IEPECECUEHUSI TPSMBIX 1 https://resh.edu.ru/
MIOCKOCTEN
[MapamiensHbie TPSAMBIE U IITIOCKOCTH:

19 P p https://resh.edu.ru/
napajuieIbHbIE CEUCHUS
[MapamiensHbie IPSAMEBIE U IITIOCKOCTH:

20 P .. pv https://resh.edu.ru/
pacy€T OTHOIICHUH
[TapannensHbIe IPSMBIE U TUNIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS https://resh.edu.ru/
MIPSAMBIMH
[lepnieniuKynsApHbIE MIPSIMBIC U
IJIOCKOCTH: CTaHAapTHBIE Tapbl

22 . https://resh.edu.ru/
MIEePIEeHIUKYIAPHBIX II0CKOCTEN U
MPSIMBIX, CAMMETPUH MHOTOTPaHHUKOB
[lepnieHIuKyNApHBIE TPSIMBIE U

23 TJIOCKOCTH: TEOpEMa O TpeX https://resh.edu.ru/
MepIeHAUKYIIIpax

24 [lepnenqukynsipHbIE TPSIMBIE U https://resh.edu.ru/




TIJIOCKOCTH . BBIYMCIICHUA OJINH B
MHOTI'OrpaHHHUKax

25

HOBTOpeHI/IGI IIouraan MHOFOYFOJII)HI/IKOB,
(hopMyITBI IS TUTOTIIAIEH, COOOpakeHUS
noa00ous

https://resh.edu.

ru/

26

HOBTOpCHI/IeI mIomaan MHOTOYI'OJIbHUKOB,
(hopMyBI 1S TUTOIIAJIEH, COOOpaKEeHUS
o0 0ust

https://resh.edu.

ru/

27

HOBTOpCHI/IeI mIonaand MHOTrOyroJlbHHUKOB,
(hopmyIBI 4715 TUTOIIAEH, COOOpaKeHUS
oxo0ous

https://resh.edu.

ru/

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
IJIONIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Mst

https://resh.edu.

ru/

29

[lnomany ceyeHnii MHOTOTPaHHHUKOB:
IJIONIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

https://resh.edu.

ru/

30

Kontponbnas padora "IloBTopenue:
MHOTOTpaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06béM Tena. O0BbEM NPSAMOYTOJILHOTO
napajuiesienuIesa

https://resh.edu.

ru/

32

3agaun 00 yaBoeHUH Kyba, 0 KBajpaType
Ky0a; 0 TpUCEKLIUH yria

https://resh.edu.

ru/

33

CrepeoMeTpHuueckre 3a1a4u, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJesnenumnena

https://resh.edu.

ru/

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C

https://resh.edu.

ru/




BBIYHCIICHUEM 00BEMA IPSIMOYTOJILHOTO

napaJiiesenumneaa

35 O06BEM TIPSIMOI TPU3MBI https://resh.edu.ru/
CrepeoMeTpHYECKUE 3a1a4H, CBSI3aHHBIE C

36 P P . . https://resh.edu.ru/
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI
ITpuknanaele 3a0a4n, CBI3aHHBIE C

37 P . N https://resh.edu.ru/
00BEMOM NIPSAMOI TPU3MBI
Brrunciaenne 00bEMOB TeJ ¢ HOMOIILIO

38 onpenenénHoro uarerpaita. O0bpém https://resh.edu.ru/
HaKJIOHHOM IIPHU3MBI
Brrunciaenne 00bEMOB TeJ ¢ HOMOIILIO

39 omnpenenéHHoro uHTerpana. OosEm https://resh.edu.ru/
MTAPaMUIBI
dopmyia 00éMa nupamMuasl. OTHOLIEHNE

40 PMY p https://resh.edu.ru/
00bEMOB MUPAMHU/T C OOITAM yTIIOM
dopmyia 00séMa nupamuasl. OTHOLIEHNE

41 PMY p https://resh.edu.ru/
00bEMOB MUPAMHU/T C OOLTUM yTIIOM
CrepeoMeTPUYECKHUE 3a1a4H, CBSI3aHHBIE C

42 p P . ’ https://resh.edu.ru/
00bEMaMU HAKJIOHHOW MTPU3MBI
CrepeoMeTPUUYECKHUE 3a1a4H, CBSI3aHHBIE C

43 p p ’ https://resh.edu.ru/
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3aaaun o Teme "OObEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM https://resh.edu.ru/
TIPU3MBI
ITpuknanasie 3agaun o teMe "OO0LEMBI

45 P \ . https://resh.edu.ru/
Ten", CBA3aHHbIE ¢ 00BEMOM TUPAMUIBI
ITpumenenne o0nEMOB. Brruncienne

46 p https://resh.edu.ru/

pacCcToAHUA N0 MIOCKOCTU




KonTpomnsnas padora "O0béM

47 |
MHOTOTPaHHHUKA
unuaapudeckas TOBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON https://resh.edu.ru/
MTOBEPXHOCTH

nnuaap. [TpsMoit kpyroBoit IMIUHIP.

49 1 p- 1P pyr P https://resh.edu.ru/
[nomaae MOBEpXHOCTH LIWIMHAPA
Konunueckas moBepXHOCTb, 00pa3yIoime

50 N P pasyio https://resh.edu.ru/
KOHMYECKON noBepxHOcTH. KoHyc
Cedenne KOoHyCa INIOCKOCTEIO,

51 ?,] https://resh.edu.ru/
MapajuieTbHOMN TUIOCKOCTH OCHOBAHUS
Vceuénunliii konyc. M3o00paxenue

52 y P https://resh.edu.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
ITnomans 60KOBOM ITOBEPXHOCTH U

53 vﬂ p https://resh.edu.ru/
MTOJTHOM MTOBEPXHOCTH KOHYyCa
ITnomansr 60KOBOM ITOBEPXHOCTH U

54 “ﬂ p https://resh.edu.ru/
MTOJTHOM MOBEPXHOCTH KOHYyCa
CrepeomMeTprieCcKUe 3a/1a4 Ha

55 JI0Ka3aTeIbCTBO U BEIYHCIICHHUE, https://resh.edu.ru/
MIOCTPOCHUEM CEUEHU M IUINHIPA, KOHYCa
CrepeoMeTprYECKHUE 3a/1a4l Ha

56 JI0Ka3aTeJIbCTBO U BHIUMCIICHHE, https://resh.edu.ru/
MIOCTPOCHUEM CEUEHU M IUINHIPA, KOHYCa
[IpuknagHele 3a0a4n, CBI3aHHBIE C

57 P 8 8 https://resh.edu.ru/
LAIHHIPOM
[IpuknagHele 3a0a4n, CBI3aHHBIE C

58 P 8 8 https://resh.edu.ru/
AIHHIPOM

59 Codepa u map https://resh.edu.ru/




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThio. Kacanue mapa u cepsr
IUIOCKOCTBI0. Bul 1 M300pakeHue mapa

https://resh.edu.

ru/

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 n300paxkeHue mapa

https://resh.edu.

ru/

62

VYpasuenue chepsl. [Tnomans chepsl u eé
yacTen

https://resh.edu.

ru/

63

CummMmetpus cdepsl U mapa

https://resh.edu.

ru/

64

CrepeomeTpuyecKkre 3aJadyvd Ha
JI0KA3aTeIbCTBO M BBIUMCIICHUE,
CBsI3aHHbIE CO c(hepoit U HIapoM,
MIOCTPOCHUEM UX CEYEHHH MIOCKOCThIO

https://resh.edu.

ru/

65

CrepeomeTpruecKue 3aaadu Ha
JI0Ka3aTelbCTBO M BBHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U IIapom,
MOCTPOCHUEM UX CEUCHHI TIOCKOCTHIO

https://resh.edu.

ru/

66

[IpuknaaHbie 321241, CBSI3aHHBIC CO
ctepoit u mapom

https://resh.edu.

ru/

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYMCIICHUS B OKPY>KHOCTH, CTAHJIAPTHBIC
noxoous

https://resh.edu.

ru/

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalllCHHUA U
MHOT'OTPpaHHUKOB

https://resh.edu.

ru/

69

3agaun 1o teme "Tena u NOBEPXHOCTH
BpaleHus"

https://resh.edu.

ru/

70

3agauu 1o Teme "Tena u NOBEPXHOCTH
BpaleHus"

https://resh.edu.

ru/




71

KonTtponsHas pabdora "Tena n
IIOBEPXHOCTHU BpaleHus"

72

O6bem mmnHIpa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

https://resh.edu.

ru/

73

Brrurcnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uurerpana. O0nEM KoHyca

https://resh.edu.

ru/

74

TTimomramm 60KOBOI M TIOJTHON
MTOBEPXHOCTH KOHYCa

https://resh.edu.

ru/

75

CrepeoMeTpHrueckue 3a/1aui, CBI3aHHbIE C
BBIYUCIICHUEM 00BbEMOB ITUIIMH/IPA, KOHYCA

https://resh.edu.

ru/

76

[Tpuknagaeie 3amauun o Teme "OOBEMBI 1
IJTON[A U TOBEPXHOCTEN Ten"

https://resh.edu.

ru/

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIECHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa M IIIapOBOT0
CEeKTOpa

https://resh.edu.

ru/

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
ionaabio chepbl. COOTHOIICHHS MEXTY
IJIOIAIIMH ITOBEPXHOCTEH U 00bEMaMu
HoO0OHBIX TEN

https://resh.edu.

ru/

79

ITooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0bE€Ma mpu 1mo100uu.
CrepeomeTpuuecKHe 3aJjauu, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB TeI M TUIOIIA e
MIOBEPXHOCTEU

https://resh.edu.

ru/




80

KouTponsnas padora "[Tnomanu
MMOBEPXHOCTH ¥ O0BEMBI KPYTIIBIX T

81

JiBukenus npoctpanctBa. OToOpaxeHus.
JIB>xenus u paBeHCTBO uryp. O6mme
CBOWCTBA JIBUKECHU

https://resh.edu.

ru/

82

Bupl qBrkeHUN: TapajuieNIbHBIN TEPEHOC,
LIEHTpAJIbHAsl CHMMETPUS, 3€pKajJbHAas
CUMMETpPHUS, IOBOPOT BOKPYT IPSAMOM

https://resh.edu.

ru/

83

[IpeobpazoBanus mogoous. [psmas u
ctepa Diinepa

https://resh.edu.

ru/

84

FeOMeTpI/I'-IeCKI/Ie 3aa4i Ha IPUMCHCHUEC
JABMKCHUA

https://resh.edu.

ru/

85

KonTtponbHas padota "BekTopsl B
npocTtpancTae"

86

O6o6matomee moBropeHue 11 moHATHIA 1
MeToI0B Kypca reomerpun 10-11 kmaccos,
cUCTeMaTH3allus 3HaHU:
"ITapannenbHOCTh TPSMBIX U INIOCKOCTEHN B
npocTtpancTae"

https://resh.edu.

ru/

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpancTae"

https://resh.edu.

ru/

88

O6o6maromniee noBroperue 11 noHsaTuit u
MeToJI0B Kypca reomerpun 1011 knaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl B
pocTpaHcTae”

https://resh.edu.

ru/

89

Ob6o6maromiee noropenue 11 nouaruii u

https://resh.edu.

ru/




MeToJ10B Kypca reomerpun 1011 kiaccos,
cucremaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

90

Oo6o6maromee moroperue 11 moHsTHil U
MeTo10B Kypca reomerprun 10-11 kiaccos,
cucremarusanus 3Hanuil: "Oobem
MHOTOTpaHHUKa"

https://resh.edu.

ru/

91

O6o6mmaromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10-11 kiaccos,
cucremaru3anusa 3Hagui: "Imomann
MOBEPXHOCTU ¥ 0OBEMBI KPYTJIbIX Ten"

https://resh.edu.

ru/

92

O6o6mmaromniee nopropeHue 11 nousTHii u
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucrteMarusanys 3Haguii: "Thnontaan
MMOBEPXHOCTH U 0OBEMBI KPYTJIBIX TENT"

https://resh.edu.

ru/

93

Hrorosas koHTpoIbHAs paboTa

https://resh.edu.

ru/

94

Hrorosas koHTpoJIbHAs paboTa

https://resh.edu.

ru/

95

[ToBTOpEeHME, 0000IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

https://resh.edu.

ru/

96

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMIThIOTEPHBIX
TEXHOIOTUH

https://resh.edu.

ru/

97

Hcropus pa3BuTus CTepeOMETPUH Kak
HAYKU U €€ pOJib B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://resh.edu.

ru/

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK

https://resh.edu.

ru/




HAYKH U €€ pOJib B pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ poJib B PA3BUTHH COBPEMEHHBIX

99 1 https://resh.edu.ru/
HWH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTUH
OBIIEE KOJIMYECTBO YACOB I1O 99

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX INPH PEHICHUU
' reOMETPHUYECKHUX 33T
73 OnepupoBaTh TOHATHSAMH: TAPAUICTBHOCTh M MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupumupoBaTh B3aMHOE pacIioJIOKEHHE TPSMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATUSAMH: IBYTPAHHBIN yroj, TPaHd IBYIPaHHOTO YTJa,
7.5 pedpo IABYTrpaHHOTO yria, JUHEWHBIH YroJl ABYTPAHHOTO yrja, rpajaycHas
Mepa JIBYIrpaHHOTO yIJia
76 OmnepupoBaTh MOHATHAMHU: MHOTOTPAHHHK, BBITYKJIBIH M HEBBITYKIIBIA
' MHOTOTPaHHHK, JIEMEHTHI MHOTOTPaHHUKA, TPAaBIIBHBII MHOTOTPaHHUK
77 PacriozHaBaTe OCHOBHBIC BHIBl MHOTOTPAHHHMKOB (TMHpamMuaa, IMPH3MA,
' PSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccudummpoBare ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHHMSA Ui
7.8 K1accuukanyuy (BBITYKIIbIE U HEBBIITYKJIBIE MHOTOI'PAaHHUKH, ITPAaBIIIbHBIC
MHOTOTPaHHHKH, TIPSIMbIC ¥ HAKJIOHHBIE TIPU3MBbI, TapaUICIICITHUITC b )
7.9 OmnepupoBaTh NOHATHAMH: CEKYIas INIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB
710 OOBSICHATH MPUHLMIIBI IOCTPOCHUSI CEYCHUH MHOTOTPAHHUKOB, UCTIOJB3YS
' METOJI CJIEJIOB
Ctpouth ce4yeHUs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB NPOCTBIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemare 3amaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam
WIA aJIrOpUTMaM, IPUMEHSsS HW3BECTHbIE AHAJIUTUYECKUE METOMAbl IpH
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHYeCKHMX 3a/Jad Ha  BBIYHCIICHUE
paccTOSIHUIM MEXAy ABYMS TOYKAMHU, OT TOYKU JO NPSAMOM, OT TOUYKHUIO
TUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKJEHHWE T'€OMETPHUUECKUX BEIMYMH MO 0oOpasiam
7.13 WIM aIrOpUTMaM, INPUMEHSS HW3BECTHbIE AHATUTHYECKUE METOMAbl IpH

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB




MEXKIy CKPCIIMBAIOIUMHUCS MPSIMBIMHM, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnsats 00BEMBI U IIIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,

7.14 NUpaMHJIa) C IPUMEHEHUEM (QOpMYI, BBIYMUCIATH COOTHOUIEHUSI MEXKIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUTIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (PHUTYPHI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH HH(OOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYIO Ha
gepTeKax U pUCcyHKax
[TpumensTe reoMerpuyeckne (aKThl IS PEHICHUS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJaramliiX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBUS
MIpUMEHEHHUs 3a]IaHbI B SIBHOM (opme
718 [IpuMeHAT mpocCTEHIIMe MPOrpaMMHBIE CPEICTBA UM DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoAMTH TpEMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEW B TPHUpPOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsATh MoJIydeHHbIE 3HAHUSA HAa MPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IPOIECcCe MOMCKA PELICHHS
MaTeMaTH4eCKu c(HOpMYyIMPOBAHHON IPOOIEMBI, MOJETUPOBATh pealbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara anreopsl,
pelmaTh ~ NpaKkTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXKJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o01ero o0pa3oBaHusi
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh HOHATHAMM: IMJIMHApPUYECKas MOBEPXHOCTb, OOpa3yrollye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHJIpP, KOHUYECKash IOBEPXHOCTH,
oOpasyromye KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TNl BPALLICHHS
6.4 Knaccuduimposats B3auMHOE pacioioskeHre cepbl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
6.5 CerMEHTa, IIAapOBOW CIJIOM, OCHOBAaHWE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO

CJ10s1, IIAPOBOU CEKTOP




6.6

Beruncnate 00bEMBI W IUIOMIAAM  TOBEPXHOCTEH TN  BpalleHUS,
TEOMETPUYECKUX TEJl C TIPUMEHEHUEM (POPMYIT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy H
ONMCAHHBIN 0KOJIO cdephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HWJIH TEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o00paxkates u3ydaemble (GUTYpbl OT PYKH M C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BobinonHATE  (BBIHOCHBIE) IJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHS TeJ
BpallleHUS

6.11

W3Bnekarb, uWHTEpHpeTHpoBaTh M MpeoOpa3oBbIBATH HHMOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETpPUYECKUX (UTypax, TMpeACTaBIEHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomeTrpuyeckue (GaxKThl ISl PEHICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOmazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMU:. JOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PAaBCHCTBO BCKTOPOB, KOOPAUHATHEI BEKTOPA, YI'OJl
MECXKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BEKTOPOB, KOJJIMHECAPHBIC U
KOMIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB M MPOU3BCACHHUC BCKTOpA Ha YHUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC IHNPOU3ZBCACHUC, PACKIIAAbIBATL BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfII.HPIC reOMETPpUICCKUC 3a]a4Y Ha IMPUMCHCHUC BCEKTOPHO-
KOOpAWHATHOTO METOa

6.20

Pemate 3agaun Ha [0Ka3aTeIbCTBO MATEMAaTHYECKHMX OTHOIIEHUM U
HaXO0XKACHUEC TCOMCETPHUUYCCKUX BCIUYHUH I10 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuICHNn CTaHAAPTHBIX
MaT€MaTUdYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HHC nporpaMMHbBIC CpEACTBA H  DJICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTECMBI TP PCHICHUU CTCPECOMETPHUICCKUX 3a0a1

6.22

HpI/IBO,I[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IpUpPOAC U
JKU3HU, paCllO3HABaTh POSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC




6.23

[IpuMeHATH MOJydyEeHHBIE 3HAHWS HaA IPAKTUKE: aHAIM3UPOBATH pEabHbIC
CUTyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecKu c(HOpMYyIHMPOBAHHON MPOOIEMbI, MOACIHPOBATH PEaTbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, amrmapaTa aareOpsl,
pemaTth  NPAaKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mnpsmMas, IJIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
U CKPCHIMBAIOIIUECCA  IPAMBIC. HapaJ'IJ'IeJ'II)HOCTI) MNpAMbIX HW  IIIOCKO cTei B
MPOCTPAHCTBE: MapajUlelIbHbIE TMPsAMbIE B TPOCTPAHCTBE, NAPALICIBHOCTh TPEX
NpSIMBIX, MNApPALIEIBHOCTh MPSAMOM M IUIOCKOCTH. YTIIBIC COHAIpaBICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyielbHble TIOCKOCTH, CBOMCTBA TNapauieNbHBIX IUIockocTel. [Ipocreiimme
MPOCTPAHCTBEHHBIE (UTYphI HA TIUIOCKOCTH: TETpadAp, KyO, mMapaulesienuien,
MOCTPOEHUE CEUCHUI

7.3

[lepneHuKyNApHOCTh MPSAMOM M IJIOCKOCTU: TMEPHEHAUKYISPHbIE TMpsSMbIE B
MPOCTPAHCTBE, MPSAMbIE NapauleIbHble U MEPIEeHANKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U MIIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIA YroJl ABYrpaHHOro yria. [lepneHaukynsap u HaKJIOHHBIE: PAcCCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUNIOCKOCTH, MPOEKIUs GUrypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: nN-yrojpHas
npu3Ma, I'paHd U OCHOBAHMs MPU3MbI, NpsMas M HAKJIOHHAs HpPU3MbI, OOKOBas WU
[I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyrojbHbIN Napajuienenunes 1
ero cpoiicra. Ilupammna: N-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMMUBI,
O00oKOBasi M MOJHAs MOBEPXHOCTb MHPAMUJbl, MpaBWIIbHAS M yCEYEHHAs NMHUpaMMJa.
OneMeHThl TNpU3Mbl M nHpamuibl.  [IpaBWiIbHBIE MHOTOTPAaHHUKH: MOHSATHE
MPAaBUIBLHOIO MHOTOTpPaHHUKA, TMpaBWIbHAs TMpU3Ma U TpaBWIbHAas MUPaMUJA,
MpaBUIIbHAS TPEYroJjbHAs MUpaMKJIa U MPaBUIIbHBINA TeTpasap, Kyo. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JAOACKa’aAp U ukocayapyrue CeueHus
MPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTHI CUMMCTPUU B nupamMuax, napaJuiejcnuIieaax, IMpaBHUJILHBIX
MHOT'OrpaHHUKaxX

7.6

Bbluncnenue »eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [limomans
OOKOBOI TOBEPXHOCTH M MOJHON TTOBEPXHOCTHU MPSMON PU3MBI, TUIOIAAb OCHOBAHHIA,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIIBHOW IUPaMHUABI, TEOPEMa O IUIOIIAANA YCEYEHHOM NHUPAMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKTY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 0Opa3yrolue MUINHAPUYECKON MOBEPXHOCTH, OCh
I_II/IJ'II/IH)IpI/I'-IeCKOI\/'I HOBerHOCTI/I. HI/I.]'H/IH)IpI OCHOBAHHUA U 6OKOBa${ HOBerHOCTB,
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konndeckast moBepxHOCTh, 00pa3yroniue KOHWYECKON TIOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
IJI0MIaah OOKOBOW M TOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYyC: 0Opasyroommue Hu
BBICOTA, OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio)keHue ceprl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HUIMHIpPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHHK, OITUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonatue 06 oOnEmMe. OcHoOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O6bEM 1apa u mIomaas cQepsl

6.7

[TopoGHble Tena B nmpoctpancTBe. COOTHOLIEHUS MEXAY TUIOMIAASIMH TTOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TEN

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bexktop Ha miockoctu M B npoctpaHCTBE. CII0)KEHHWE W BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uci0. PasnolkeHue BeKkTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBI3aHHBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpSIMOYFOJ'ILHaH CUCTCMa KOOpAMHAT B TIIPOCTPAHCTBE. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁLHPIC 3alauyu B KOOpAWHATAaxX. Yron MCXK/Y BCKTOpaMHu. CKaHHpHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMBIMU W IIJIOCKOCTAMMU.
KOOp,Z[I/IHaTHO -BGKTOpHLIﬁ MCTOI ITPU PCIICHHUU I'COMCTPUICCKHUX 3alaYd




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (QOpPMYIUPOBATh M ONEPUPOBATh MOHATUSAMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NPU3HAK, JOKAa3aTEeNbCTBO,
pPaBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHITh MX; YMEHHE (POPMYIHPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYXKICHUS IPU PELICHUH 3a]1a4, OLEHUBATh
JOTHYECKYI0  TMPaBWIBHOCTb  PAcCyKJIEHUH; YMEHHE  OINEepHUpOBaTh
MOHATUSMH: MHOKECTBO, MOJMHO>KECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajis
OTIMCAaHUS pPealbHBIX MPOIECCOB U SIBJICHUN W NPU PELIECHUU 33734, B TOM
YHCclie U3 JIPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEePUPOBATH MOHATUSIMU:
rpad, cBs3HBINA rpad, 1epeBo, HUKI, rpad Ha MIIOCKOCTH; yMEHHUE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh NOHATUSAMM: HATypaJbHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIETIbIM IT0Ka3aTeseM, KOpeHb HaTypalbHON CTENEHU, CTEIEHb C
paLMOHATIBHBIM I1OKa3aTeNIeM, CTENEeHb C JeHCTBUTENIBHBIM MOKA3aTeseM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTAaTOK M0 MOMYJIIO, PAalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOXECTBA HATYpaJlbHBIX, IEJbIX, pAlMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCcel, YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 0OImuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIeHNH 3aj7ay; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3MIIMOHHBIMH CHCTEMaMU
CUMCIIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUN U peoOpa3oBaHUs
BBIpQXKEHUH CO CTeNeHsMH M Jorapudmamu, npeodpa3zoBaHus IPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

oCJICaA0OBATCIIbHOCTD, apI/I(bMeTI/I‘ICCKaSI nporpeccusda, reoMETpUICCKasa




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOILIBIO
PEKYppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTH ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, onpeienuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHaJbHbIE, HpPpAlMOHAIbHbIE,
MoKa3aTejabHble, CTENEHHBbIE, JOTrapupMUUYECKHe, TPUTOHOMETPUUECKUE
ypaBHEHUS U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPaBEHCTB, PABHOCUIBHOCTh
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOIIBIO paA3JIMYHBIX MNPHUEMOB; pEIIATh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [apaMeTpoOM; NPHUMEHAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKU U peanLHoﬁ KHU3HHU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJIbLIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeTpepbIiBHAsA (YHKIIHS, aCHMOTOTHI Trpaduka
GbyHKIIMM, TiepBas U BTOpas MPou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIYUCIISITH ~ IIPOM3BOJHBIE  CYMMbI, [POU3BEJAEHUS, YacTHOTO U
KOMIO3UIIMH (DYHKIUH, HAaXOOUTh ypaBHEHHUE KacaTeabHOW K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaxoJUTh HAWOOJBIINE W HAUMEHBIIME 3HAYCHUsS (QYHKIUNA, CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHEM allapara MaTeMaTH4YeCKOTro
aHallM3a; TPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

¢busnueckux 3a7adax; HaXOAWTh TUIOMAIU U 00BEMBI PUTYp C MOMOIIBIO




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMiA, JTUHEWHas QYHKIHS, KBagpaTH4Has (QyHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYEecKHe (YHKIWHU, TOKa3aTelbHas W
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3yIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONB30BaTh TPAQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3ama4 U3 JIPYyrux y4eOHBIX MPEAMETOB W 3ajady W3 peaabHOM
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHNI YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHL, AOJM U YacTH, Ha OBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HaJOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEJIM C  HCIOJB30BAHUEM  ammapara  ainreopsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apu(MeTHuecKoe, MeHaHa,
HauOoJiplliee M HaUMEHbILIee 3HAUEHUs, pa3Max, JAUCIEepPCHs], CTaHAapTHOE
OTKJIOHEHHE 4YHCIOBOrO HabOpa; yMEHHE H3BJIEKaTb, MHTEPIPETHPOBATH
UH(pOpMaLMIo, IPEACTAaBICHHYI0 B TabinMIax, Ha AMarpammax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PeajbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHPOpMALMI0O C TMOMOIIbIO TabiaWll W  JuarpaMM; HCCIeI0BaTh
CTaTUCTHYECKHE JIaHHBIE, B TOM YHCJIE€ C NPUMEHEHHEM TpapUyecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CIydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BbBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; IMPHUMEHSTh
(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMyITy MOJIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSMH:  CITy4dailHas BENMYMHA, pacHpesiesiecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACTpPENCICHUN Il PEUIeHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPH TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE
OTIEPHPOBATH MOHITHUSMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOPHBIE (aKThl U PACCYXACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIISATh BEPOSATHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TPpEXIpaHHbIM Yo, CKpeuIuBaoUIuecs NpsMble, MapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMON M IUJIOCKOCTBIO, YroJl MEXHIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHie MEXAY IUIOCKOCTAMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/1a4 u3y4eHHbIe (DAKTHI U TEOpEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3aJa9U
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenumesn, OpuU3Ma, NOHpamMuia, (urypa U MOBEPXHOCTDH
BpallleHus, IWIMHIP, KOHyc, map, cdepa, miomans chepsl, MI0MAIb
MOBEPXHOCTH MHUPAMUAbI, TNPHU3MBI, KOHyca, IWIMHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa W IWIMHJIPA,

nmapalyiCJIbHBIC OCH HWJIK OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpAILEHUsA, UX CEYEHUs, B TOM YHUCIIE C NIOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpoBEpraTh HWX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBINOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUXKCHUC B IMPOCTPAaHCTBE,
MapaJuIeNIbHBIN TTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJAOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh FTEOMETPHUECKHAE OTHOIICHUS ITPH
peICcHUHU 3aJa4; HaXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI ()IJ'II/IHa, yroi,
IJI0IA/Tb, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HM;, YMEHHE BBIYHUCIATH T'€OMETPUYECKUE BEITUYMHBI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAIL TOBEPXHOCTH), HCIOJB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO MapajuleNenuneaa, MUpPaMubl, MPU3MBblL, UIUHJIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NOHATHUAMHU: HNPAMOYIrOJibHad CUCTEMa KOOPIAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPpOU3BCACHHUC BCKTOPAa Ha YHCJIO, Pa3JIO’KCHUC BCKTOpa IIO 68.3I/ICY,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MECTOJ

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJiad JPpYTIux y‘IC6HLIX MpeaAMCETOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOM, IS peuICHus 3a1a4yu,; IOHNUMAaHUC
S3HAYMMOCTH MATEMATUKHU B HU3YUYCHUU TIPHUPOJAHBIX U O6H_ICCTBCHHBIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMPUBOJUTL ITPUMCPBI MAaTCMATUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MAaTeMaTU4ECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YUCelT
12 Panmonansupie 4yncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOW, IPOLIEHTHI,
' 0eCKOHEUHBIC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JlelcTBus ¢ apupMeTH4eCKUMH
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp c menbiM TokazareneM. CTerneHb € palOHAIBHBIM TI0Ka3aTeseM.
' CBolicTBa CTEIIEHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaIbHbBIE JOTaPHUPMBbI
JlefictButenbHple uYncia. ApudMeTHYECKHE OmNepaluu ¢ JACHCTBUTEIHHBIMH
1.7 yucnaMu. [IpubnmkEHHbIE BBIYMCIEHHS, MpaBHJa OKPYIVICHUS, NPUKHIKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHI
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTorapuMUIECKe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
31 Oynkiys, crnocoObl 3ananus ¢yHkuuu. ['paduk QyHxiumu. BzaumHOo oOparHbIe

¢ynkuuu. YérHeie u Heu€THble QyHkuuu. [lepuoanueckue GpyHKIMH




OO6nacte ompeneneHuss ¥ MHOXKeCTBO 3HaueHWid ¢GyHkumu. Hymm QyHKIum.

[IpoMexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH  (DYHKIMH.

32 MakcuMymbl 1 MHHUMYMBI (GyHKUud. HawnOosbliee W HauMeHblee 3HAYECHUE
(GyHKIMHU Ha TPOMEXKYTKE
33 Crenennas (yHKIMsI C HaTypaJbHBIM M IIeNbIM TOKa3areneMm. EE cBolicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumnTorsl rpaduxkoB ¢yHknuil. CpoiicTBa  (QYHKUIHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHK TIOCIEN0BATEIBHOCTEN
3.8 ApupmeTrrueckas ¥ reoMeTpudeckas nporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKLINN
[IpumeHeHre TPOM3BOJHONW K HCCIEIOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTh H
4.2 AKCTpeMyMBbl. HaxoxeHne HanOoIbIIero 1 HaMMEHBIIEero 3Ha4eHusT (PyHKIMH Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKa
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

Marematuka: anredpa 1 Hayajla MATEMaTUYECKOTO aHaJIU3a, T€OMETPHS.
['eomeTpusi.

10-11 xnacc: y4eOH. niis 061eo0pa3oBar. opranu3aliyii: 0a30BbIi U yIiIyo.
ypoBuu / [JI.C. Atanacsas u ap.] — M.: IIpocsemnienue, 2022 r.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://ege.sdamgia.ru/
https://resh.edu.ru/
bu6mmoreka IIOK https://m.edsoo.ru/56765e8b
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