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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIO
obmiero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledeHUEe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aayaMu Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHUS ~ BIAJECTh  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pelieHus, yMEHUS HUX IMPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MIPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMii, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJCpPKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi padoueit
POTpPaMMBbI, paclpeeEHHBIM IO ToJaM OOYYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TTOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMTOCTYMATEIBHO, C
COOJIIOJIEHNEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus  Juis auddepeHunanuiu 00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOJKEHUIO H3YyUYEHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01IUM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpus» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTD TPEX NPSIMBIX, IIAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXIy NpAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NMPSIMOM U IUIOCKOCTU: NEPIEHAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIIEIbHBIE W IEPIECHIUKYJSAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriya. TpEXrpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTy Ha DIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuza,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPaAMUJIBI,
TeopemMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUs NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpAas3lOKEHUH BEKTOpa IO TPEM
HEKOMILIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopaMu. CKalasipHOE IPOU3BEJICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacmnosioxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenumneaa U cienctsus u3 He€. OO0bEM npsMod U
HAKJIOHHOM MPU3MBI, IWINHIPA, MUPaMHIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTo
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsATHE MHOrOrpaHHUKa,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEYCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. [[BWKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETpPHS, 3€pKaAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJIOTHAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUHM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nveckas aKTUBHOCTh), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa 3KOJIOTHUUECKHUX MPoOIeM, OpUSHTAITUS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl pemieHus 3a7ad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh IPOCKTHYI0 W HCCIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMK ¢ y4€ToM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHl HHPOpPMALUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKACHHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HensiMu - OOIIEHHs], SCHO, TOYHO, TPaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAAae€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1ayH, BEIOMPATh CIIOCOO pELIeHUS ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJIa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HAaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapUBaThCS, OOCYX ZaTh TMPOIECC W Ppe3yiabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W  HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MaTeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBIN Mapaienenunes, Kyo0);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMOIHATH U300pakeHUs: QPUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JO0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(OPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATH U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yUYCHHbIEC MOHSTUS B
npolecce IMOMCKAa PpeUIeHHsT MaTeMaTH4ecKH  chopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIHN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEW MHOTOIPAaHHHKOB M TEJ BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATHL U MPeoOpPa30BbIBATH HHQOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YIJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00us;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LMJIMHIIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
IPUMEHEHUS 33]]aHbl B SIBHOM U HESIBHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHWN U
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIC  3HAaHWS Ha  IPAKTUKE:  CpPAaBHUBATH,
aHAIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3YUEHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIPOlLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmnapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoanueie  Ipaxkruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
PoII
https://resh.edu.ru/
1 BBenenue B crepeoMeTpuio 23 1 OUIIN
https://fipi.ru/
POII
) B3anmHoe pacnosioskeHue npsiMbIX B 6 1 https://resh.edu.ru/
MPOCTPAHCTBE OUIIN
https://fipi.ru/
PoII
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g https://resh.edu.ru/
IPOCTPAHCTBE OUIIN
https://fipi.ru/
PoII
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5 https://resh.edu.ru/
IJTOCKOCTEMN B MPOCTPAHCTBE OUTIN
https://fipi.ru/
POII
https://resh.edu.ru/
5 VYTabl ¥ paccTosIHUA 16 1 BTN

https://fipi.ru/




6 MHororpanHuKu

7 BexkTtops! B ipocTpaHcTBE

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3 AL
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

12

102

PoOII
https://resh.edu.ru/
OUITN
https://fipi.ru/
PoOII
https://resh.edu.ru/
OUITN
https://fipi.ru/
POIII
https://resh.edu.ru/
OUITN
https://fipi.ru/




11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

AHanuTnyeckas reOMETpHs

15

POIII
https://resh.edu.ru/

OUTIN
https://fipi.ru/

[ToBTOpenue, 0600IEHNE 1
CHCTEMAaTH3aLus 3HAHUIT

15

POIII
https://resh.edu.ru/
OUIIN
https://fipi.ru/

O06bEéM MHOTOTpaHHHUKA

17

POIII
https://resh.edu.ru/
OUIN
https://fipi.ru/

Tena BpameHus

24

POIII
https://resh.edu.ru/
OUITA
https://fipi.ru/

[Tmomaay moBEpXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

JBmxeHus

POIII
https://resh.edu.ru/
OUITA
https://fipi.ru/
POIII




[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aIHAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

102

https://resh.edu.ru/
OUITIN
https://fipi.ru/
POIII
https://resh.edu.ru/
OUIIN
https://fipi.ru/







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHoOBHBIE TpaBUIIa U300pAKECHUS HA 5
POII
1 WCYHKE IJIOCKOCTH, MapajieIbHBIX MPSAMBIX 1
pueyH > 114p P https://resh.edu.ru/
(OTpe3KOB), cepeIMHBI OTPE3Ka
[ToHsATHS CTEpEeOMETPHH: TOUKA, psiMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE 5
POII
2 MIpaBWIIa U300paKCHUS HA PHUCYHKE 1
P P pueyH https://resh.edu.ru/
IJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsATHS: TIEepeceKaroIuecs MIOCKOCTH, —
3 MePECeKArOIINECs MPsMasi U TUIOCKOCTH; 1
P P ’ https://resh.edu.ru/
MOJTYTTPOCTPAHCTBO
[TonsaTus: nepecekaronyecs MIOCKOCTH, 5
POII
4 nepeceKaromuecs npsimasi ¥ miocKoCThb; 1
P P ’ https://resh.edu.ru/
MOJTYTTPOCTPAHCTBO
MHororpaHHuKH, H300pakeHne POLI
. https://resh.edu.ru/
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD, 1 BTN
H TB X 00BEKTOB .
€CYLIECTBYIOLIUX 00BEKTO https://fipi.ru/
MHororpaHHUKH, U300pakeHUE
6 MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00OBEKTOB
7 AKCHOMBI CTEPEOMETPHHU U TEPBbIE 1




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE

POIII

8
CJIEICTBUS U3 HUX https://resh.edu.ru/
AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
9 crneactBus u3 HUX. CocoObl 3a1aHus POIII
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE. https://resh.edu.ru/
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH
N300pakeHne ceueHnit mupaMuabl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa. POII
https://resh.edu.ru/
10 N300pakeHne nepecedeHus moIyIeHHbIX O
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX .
N p P https://fipi.ru/
CEUCHHI Pa3HBIMH LIBETAMH
N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa. T
11 N300pakeHne nepecedeHus moIyIeHHbIX
. https://resh.edu.ru/
miockocTeil. PackpammBaHue mocTpOeHHBIX
CEUCHHI Pa3HBIMH [IBETAMH
N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa. T
12 N300paxeHnue nepeceyeHus: NOTy4YeHHBIX
. https://resh.edu.ru/
miockocTeil. PackpammBaHue mocTpOeHHBIX
CEUeHM pa3HbIMU LIBETAMU
N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa. T
13 N300paxeHue nepeceyeHus: NOTy4YeHHBIX
. https://resh.edu.ru/
wiockocTeil. PackpammBaHue mocTpOeHHBIX
CeUeHHH pa3HBIMU LIBETAMH
14 Merton cnenoB sl HOCTPOCHUS CEUYECHHI




Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

15 CBolicTBa niepece4eHnii NpsIMbIX U PoUI
. https://resh.edu.ru/
IJI0CKOCTEN
Merton cneoB uisi TOCTPOCHUS CEUCHHUI. POII
16 CaoiicTBa nepeceyeHui NpsAMbIX U https://resh.edu.ru/
. OUIIN
TLIoCKOCTCH https://fipi.ru/
[TocTpoenue ceueHuii B nupamue, Kyoe mo POIII
17 TpéM Toukam Ha p&opax. Cozmanue https://resh.edu.ru/
BBIHOCHBIX YEPTEKEH U 3alIHCh I1aroB OUIIN
MMOCTPOCHUS https://fipi.ru/
ITocTpoenue ceuenuii B nupamue, Kyoe 1o
18 TpéM Toukam Ha p&opax. Cozmanue POIILI
BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB https://resh.edu.ru/
IIOCTPOEHHUS
ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
19 TpéM Toukam Ha péOpax. Co3gaHue POIII
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB https://resh.edu.ru/
MIOCTPOEHHUS
ITocTpoenue ceuenuii B nupamuze, Kyoe 1mno
20 TpéM TouKkaM Ha pébpax. Co3naHue POIII
BBIHOCHBIX YEPTEKEH U 3alHCh 11aroB https://resh.edu.ru/
MIOCTPOCHHUS
[ToBTOpenue manumerpun: Teopema o POLI
21 IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue https://resh.edu.ru/
OUITN
TPEYTOIBHHKOB https://fipi.ru/
[ToBropenue mrannmerpun: Teopema
22 Menenas. PacyeTsl B ceUeHHSIX Ha oIl
https://resh.edu.ru/

BBIHOCHBIX 4epTexkax. Mcropus pazButus




INIAaHUMETPUHN U CTEPEOMETPUU

KonTponbHas pabota "AKCHOMBI

23 "
crepeomerpuu. CeueHus
B3anMHOe pacnosnokeHue npsmbIx B POIIL
24 npoctpancTBe. CKpenMBaromuecs npsmole. https://resh.edu.ru/
[Ipu3HaKky CKpEIMBAOUIUXCS TPSMBbIX. OUIIN
[TapannenpHbIE IPSIMBIE B IPOCTPAHCTBE https://fipi.ru/
Teopema 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSMOM MapaiiebHOI POIILI
75 JTAHHOW MPSIMO, TPOXOIALIEH YEPE3 TOUKY https://resh.edu.ru/
MPOCTPAHCTBA U HE JIEKAIIEH HA JAaHHOU OUIIN
npsamoii. JleMma o iepeceyeHun https://fipi.ru/
MapauIeNbHBIX IPSIMBIX IIJIOCKOCTHIO
[TapannensHOCTh TpeX MpsIMBIX. Teopema o POII
26 N https://resh.edu.ru/
TpEX nmapajuleabHbIX NpsAMbIX. Teopema o DU
CKPEILMBAIOIINXCS MPSAMBIX https://fipi.ru/
[TapannensHoe npoekTpoBaHue. OCHOBHBIE POIILI
7 CBOMCTBA NAapaAJJIEIEHOTO POEKTUPOBAHUS. https://resh.edu.ru/
N300pakenue pa3HbIX GUryp B OUIIN
HapauIebHON TPOEKIUN https://fipi.ru/
LenTpanbHas npoekuus. Yo ¢ POII
28 COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXIY https://resh.edu.ru/
' OUTTN
TpAMBIMHU https://fipi.ru/
3azauu Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE, POLI
29 CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B https://resh.edu.ru/
OUTTN
TpOCTpaHCTBE https:/fipi.ru/
30 [TonsATHA: MapamuIeTbHOCTh MPSMOKN U POIII




31

32

33

34

35

36

37

IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U IIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMOH U
IUIOCKOCTH

I'eomeTpuuecKkue 3aa4un Ha BEIYMCICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKys, MPUMEHECHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

[TapannensHele ockocty. [pusnaku
NapajIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema o0 napauIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[S[HIGI\/'I
4yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX IIEPECEUCHHUS IIPU
IIEPECEYECHUH IBYX MMapalJIEIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00

https://resh.edu.ru/
OUITA
https://fipi.ru/

POII
https://resh.edu.ru/
OUITA
https://fipi.ru/

POIII
https://resh.edu.ru/
OUIN
https://fipi.ru/

POIII
https://resh.edu.ru/
OUIN
https://fipi.ru/

POIII
https://resh.edu.ru/
OUITN
https://fipi.ru/

POIII
https://resh.edu.ru/
OUITN
https://fipi.ru/

POIII
https://resh.edu.ru/
OUITN
https://fipi.ru/

POII




OTpe3Kax MapaljIe/IbHBIX IPIMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU

https://resh.edu.ru/
OUITA

IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSMOH © https://fipi.ru/
JBYMsI TapaJIJIEIbHBIMU IJIOCKOCTSIMU
POIII
18 [ToBTopenue: Teopema I[udaropa na https://resh.edu.ru/
IJIOCKOCTH OUIIA
https://fipi.ru/
POIII
39 [ToBTOpEHME: TPUTOHOMETPUS https://resh.edu.ru/
[IPAMOYTOJIBHOTO TPEYTOJIbHUKA OUIIN
https://fipi.ru/
POIII
40 CBoiicTBa Ky6a U IPpAMOYT'OJIBHOI'O https;//resh‘edu.ru/
napajuiesenumne1a DOUIIN
https://fipi.ru/
POIII
41 Beruucnenue JUIH OTpe3KoB B KyOe U https://resh.edu.ru/
MPSMOYTOJIBHOM IapajulesIeIuIIee OUIIN
https://fipi.ru/
[IepneHuKyISPHOCTE NPSAMOM U TUIOCKOCTH. POLI
42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U https://resh.edu.ru/
OUIIN
TIockocTH https://fipi.ru/
[lepnieHIUKYISAPHOCTD MPSMOU U IIIOCKOCTH. POLI
43 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U https://resh.edu.ru/
OUITN
TLIockocTH https:/fipi.ru/
Teopema o CylieCTBOBaHUU U POIII
44 €IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEH https://resh.edu.ru/
yepes3 TOUKY MPOCTPAHCTBA U OUIIN
HEPIICHANKYISAPHOM K MIIOCKOCTH https://fipi.ru/




[TnockocTu U IepIeHAUKYISIPHBIE UM

POIII

45
IIPsIMBIE B MHOTOI'PAaHHUKAX https://resh.edu.ru/
46 [TnockocTy U NepreHANKYIIpHbIE UM POIII
MPSIMbIE B MHOTOTPaHHHUKAX https://resh.edu.ru/
47 [epnienaukynsap u HaknoHHas. [loctpoenue PDIII
NEPIEHIUKYIISIPA U3 TOYKH HA NIPSAMYIO https://resh.edu.ru/
43 [lepnienaukynsp u HakinoHHast. [loctpoenue POIII
MEPIEeHIUKYIIAPA U3 TOYKU Ha MPIMYIO https://resh.edu.ru/
Teopema o Tpéx nepneHAUKYIsIpax (mpsmas PAII
49
u oOparHast) https://resh.edu.ru/
Teopema o Tpéx nepneHaAuKyIApax (mpsmas POIII
50
u oOpartHas) https://resh.edu.ru/
51 VYTos MeXIy CKPELUIMBAIOILUMUCS MTPSIMBIMU POII
https://resh.edu.ru/
52 ITouck neprneHAuKyYISApHBIX MPSIMBIX C POIII
MIOMOIIIBIO EPHEHANKYIISAPHBIX MIIOCKOCTEMN https://resh.edu.ru/
53 OpToroHanbHOE IPOEKTUPOBAHUE POII
https://resh.edu.ru/
ITocTpoenue ceuenuii kyoa, Npu3Msl, POLI
54 MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO https://resh.edu.ru/
. OUIN
OPTOrOHAJILHOW MPOEKINU https://fipi.ru/
[Toctpoenue ceuenunii kyba, MpU3MBl,
55 MIPaBUIILHON HI:IpaMI/mBI C IOMOILBIO Et?;l Jresh.edu.ru/
OPTOrOHAJILHOW TPOEKINU
CummeTpus B IPOCTPAHCTBE OTHOCHTEITHHO
56 wockocTH. [Imockoctu cummerpuii B PIIII
https://resh.edu.ru/

MHOT'OrpaHHUKax




[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U

POIII

>7 IUIOCKOCTH KaK CJIEACTBUE CUMMETPUHU https://resh.edu.ru/
POII

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér https://resh.edu.ru/

pacCTOSHUM OT TOYKH J0 MIIOCKOCTH DOUIIN
https://fipi.ru/

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér POIII
pacCTOAHUM OT TOYKH 10 MIIOCKOCTH https://resh.edu.ru/
CrocoObl ONyCTUTH HEPIIECHANKYISAPHIL: I

60 CHMMe”prH, CABUT TOYKH I10 TapaJLICITbHOM https://resh.edu.ru/
npsIMOU

61 CaBur no HenapauienbHON IPSIMOH, PDIII
M3MEHEHHUE PACCTOSIHUMA https://resh.edu.ru/
Kontponbnas padota "B3anmuoe I

62 pacnonomeHHi MPSIMBIX U IIJIOCKOCTEN B https://resh.edu.ru/
MIPOCTPAHCTBE
[ToBTOpEHME: Yroa MEeXKAY MPSIMBIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B POIILI
MPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA https://resh.edu.ru/
KOCHHYCOB
[ToBTOpEeHue: yrom Mexay I

64 CKPEUIMBAIOIIMMUCS IPSIMBIMH B https://resh.edu.ru/
MIPOCTPAHCTBE

65 I'eoMeTpuueckre MeTO bl BEIYUCICHHS YTIia POIII
MEXy IPSAMbIMU B MHOT'OTPaHHUKAX https://resh.edu.ru/

66 JIByrpanHb1i yroy. CBOMCTBO JIMHEWHBIX POIII
YIJIOB IBYTPAHHOTO yTiia https://resh.edu.ru/

67 [lepnenaukynspusle mockoctu. CBOICTBA PDIII
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN https://resh.edu.ru/




[Ipu3Hak neprneHuKyIIpHOCTH IIOCKOCTEH;

68 TeopeMa O IPSIMON NIEPECEUEHMSI IBYX POIII
IIJIOCKOCTEM MEPIEHIUKYIIIPHBIX TPETHEN https://resh.edu.ru/
IJIOCKOCTH
[IpsiMOyTONBHBIN MMapajuIeenuIe; Kyo; PO

69 U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO https://resh.edu.ru/
napajuiesenunea

70 Teopema o nuaroHasu NpSMOYrojabHOTO PDIII
napajuieJIenuIe/1a U CIeICTBUE U3 Hed https://resh.edu.ru/
CrepeoMeTpuuecKue U NpUKIAAHbIE 3a0auH,

71 CBSI3aHHBIE CO B3aWUMHBIM PACTIOJNIOKEHUEM PoUI

https://resh.edu.ru/

MPSIMBIX U TJIOCKOCTH
[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,

72 napajulesbHbIe MJI0OCKOCTH B CTaHJAPTHBIX PoUI

https://resh.edu.ru/

MHOT'OTPaHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha

73 CKPEUIMBAIOIINXCSA MPSAMBIX, PACCTOSIHUE POIII
MEK1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B https://resh.edu.ru/
MPOCTHIX CUTYAIUIX

74 PaccTosiHME OT TOYKM 10 IIIOCKOCTH, PDIII
paccTostHuE OT NMPSMOM J0 MIIOCKOCTH https://resh.edu.ru/
Beruncnenue paccTosHUNA MEXKIY PO

75 CKpGHII/IBaIOHII/IMI/ICUfI MPSIMBIMU C TIOMOIITBIO https://resh.edu.ru/
MEPIEHIUKYJISIPHON MJIOCKOCTU
TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS

76 TpexrpaHHbix yrioB. Teopema [ludaropa, PDIII
TEOpPEMbI KOCUHYCOB ¥ CUHYCOB JIJIS https://resh.edu.ru/

TPEXTPAaHHOIO yIJia




DneMeHTHI ChePUIECKON TeOMETPHH:

POIII

77
reo0JIe3M4eCKue JIMHUN Ha 3eMJie https://resh.edu.ru/
78 Kontponbnas padota "Yribl 1 pacctossHus"
79 Cucremaru3zanus 3HaHUN "MHOrOrpaHHUK U POIII
€ro AJIeMEeHTHI" https://resh.edu.ru/
POIII
[Tupamupa. Buael nupamun. [paBunbsHas https://resh.edu.ru/
80
nupaMuaa DOUIIN
https://fipi.ru/
POIII
[Tpusma. Ilpsimast 1 HaKITOHHAS TPU3MBI. https://resh.edu.ru/
81
[IpaBunbHas npusma OUIIN
https://fipi.ru/
POIII
20 [Ipsamoit napaienenunesn, NpsIMOYTOJIbHbBINA https://resh.edu.ru/
napasuiesnenumnesa, Kyo DOUIIN
https://fipi.ru/
POIII
23 Beinykiible MHOrorpaHHuku. Teopema https://resh.edu.ru/
Diinepa OUIIN
https://fipi.ru/
Brinyxkiible MHOTOrpanHUKH. Teopema POLI
84 Oiinepa. [IpaBunpHbIe U OMYNIpaBUIbHBIE https://resh.edu.ru/
OUIN
MHOTOTpaHHHKN https://fipi.ru/
85 KonrtponbHas pabora "MHororpaHHUKH"
26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B POIII
MPOCTPAHCTBE https://resh.edu.ru/
POII
87 Cymma BeKTOpoB https://resh.edu.ru/
88 Pa3zHocTh BEKTOpPOB PO




https://resh.edu.ru/
POIII

IT 1
89 PABHIIO Tapajbieiietitiella https://resh.edu.ru/
POIII
0 % 1
9 MHOXEHHE BEKTOpa Ha YUCIIO https://resh.edu.ru/
01 Paznoxenue BexkTopa 1o 6aszucy Tpéx | POIII
BEKTOPOB, HE JISKAIUX B OJTHON TJIOCKOCTH https://resh.edu.ru/
POIII
2 C 1
? KAIVPHOE HPONIBEHCHHE https://resh.edu.ru/
POIII
Beruuciienue yria Mex.1y BEKTOpaMH B
93 a v P 1 https://resh.edu.ru/
IIPOCTPAHCTBE
POIII
94 IIpocrelimue 3a1a4u ¢ BEKTOpaMu 1 https://resh.edu.ru/
95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiiime 3aaa4u ¢ BEKTOPaMHU 1
POIII
98 O060011eHre U cUcTeMaTU3alus 3HaHUN 1 https://resh.edu.ru/
99 O060011eHre U cucTeMaTU3alus 3HaHUN 1
100 HToroBast KOHTpoJIbHAsA paboTa 1
101 Hrorosas koHTpOIbHAs paboTa 1
POIII
. https://resh.edu.ru/
102 O06o011IeHne 1 cucTeMaTu3alys 3HaHu| 1 BT
https://fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
nupposbie
Nen/m  Tema ypoka Kontposbubie IIpakruueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
| [ToBTOpenue tems! "KoopauHaTsl BEKTOpa | POl
Ha IUIOCKOCTH U B IPOCTpaHCcTBE" https://resh.edu.ru/
) [ToBTOpenue Temsl "CkansgspHoe | POl
IIPOU3BEIEHUE BEKTOPOB" https://resh.edu.ru/
3 IToBTOpeHue TeMsl "Brruncinenue yria 1 POLI
MEXy BEKTOpaMH B IpOCTpaHCTBE" https://resh.edu.ru/
4 [ToBTOpenue Tems! "YpaBHEeHHE IPAMOI, | POl
IPOXOJIIel yepe3 JBe TOUKu" https://resh.edu.ru/
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1 POl
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax https://resh.edu.ru/
6 YpaBHEHHE ILIOCKOCTH, HOPMaJb, | POLI
yYpaBHEHUE IIJIOCKOCTH B OTPE3Kax https://resh.edu.ru/
PoOII
7 BektopHoe npousBeneHne 1
https://resh.edu.ru/
3 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE | POLI
IPOrpaMMHUPOBAHKE https://resh.edu.ru/
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 POLI
IPOrPaMMUPOBAHUE https://resh.edu.ru/
10 AHanuTHYeCKHe METO/Ibl pacuéTa yria 1 POII
MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX https://resh.edu.ru/
1 AHaIUTHYECKHE METOBI pacuéTa yria | POII
MEXY IIJIOCKOCTSIMUA B MHOT'OTPaHHUKAX https://resh.edu.ru/




®dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJAMHATaX
13 Haxoxnenue paccTosHUM OT TOYKH 10 POIII
IIJIOCKOCTH B KyOe https://resh.edu.ru/
14 HaxoxneHnue paccTossHUM OT TOYKHU 10 POl
IUIOCKOCTH B MPAaBUJIbHON TUPaMUIE https://resh.edu.ru/
15 KoHTposbHast pabota "AHamuTudeckas POII
reomerpust" https://resh.edu.ru/
16 CeueHuss MHOTOTPaHHUKOB: CTaHAAPTHBIE POLI
MHOT'OIPAaHHUKHU https://resh.edu.ru/
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB POl
https://resh.edu.ru/
CeueHunss MHOITOIPAaHHUKOB: CTaHAAPTHBIE POII
18 HJ'IOCKOCTI/I: IIEPECEYCHUS NIPSMBIX U https://resh.edu.ru/
IJIOCKOCTEH
[TapamienpHble IPSIMBIE U TNIOCKOCTH: Poll
19 https://resh.edu.ru/
napaJuleJIbHbIE CEUECHHUS
20 [TapamienbHbIE IPSIMBIE U IITIOCKOCTH: PoOII
pacy€T OTHOILIECHUI https://resh.edu.ru/
71 [TapamienbHbIE IPSIMBIE U IITIOCKOCTH: YIJIbI PoOII
MEX1y CKPEIUBAIOLIUMUCS TPSIMBIMU https://resh.edu.ru/
[lepneniuKynsIpHBIE IPSIMBIE U TUIOCKOCTH:
” CTaH/apTHBIE Mapbl IEPIEHIUKYIISIPHBIX POLI
IIJIOCKOCTEU U NPSIMBIX, CAMMETPUH https://resh.edu.ru/
MHOTOTPaHHUKOB
73 [IepnieHauKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTHU: POII
TeopeMa 0 TPeX NEPHEHAUKYIAPAX https://resh.edu.ru/




24 [lepnieHAMKYISIpHBIE TPSIMbBIE U INIOCKOCTH: POII
BBIUMCJIEHMS JUIMH B MHOTOI'PAaHHUKAX https://resh.edu.ru/
[ToBTOpEHME: IO MHOTOYTOJILHUKOB,

)5 bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
POIII
https://resh.edu.ru/mogo0us
[ToBTOpEHME: MO MHOIOYTOJIBHUKOB, PII

26 bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS https://resh.edu.ru/
nmonoous
[ToBTOpEHME: MIOIIAa I MHOTOYTOJIbHUKOB, POIII

27 dbopMyIIBI IS TUIOMIAACH, COOOpaXKeHUs https://resh.edu.ru/
no00us
[Inomanu ceyeHnit MHOrOrpaHHUKOB: PO

28 TJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha https://resh.edu.ru/
YacTH, COOOpaKeHUs O 100ust
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: Poll

. https://resh.edu.ru/

29 TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anHus Ha O

4acTH, COOOpaxKeHUs! MoA00us .
https://fipi.ru/
Konrponsnas padora "IloBropenue: POIII

30 MHOTOI'PAHHUKH, '(':e‘{eHI/IH https://resh.edu.ru/

MHOTOTPaHHUKOB
POII

31 O6béMm Tena. O6beM MPSIMOYTOIHHOTO https://resh.edu.ru/
napajuiesienunesa DOUIIN

https://fipi.ru/

1 3amaun 00 yABOCHUH Ky0a, O KBaJApaType POII
Ky0a; 0 TpUCEKLIUHU yIIia https://resh.edu.ru/




CTCpCOMCTpI/ILICCKI/IC 3aa4u, CBsA3aHHBIC C

3 - POIII
00BEMOM MPSMOYTOJIBLHOTO https://resh.edu.ru/
napajuiejenumneia
[TpuknanHble 3aauu, CBA3aHHBIE C POII
34 BbIUUCIIEHHEM 00BbEMA IPSIMOYTOJIBHOTO https://resh.edu.ru/
napaJenenunena
POIII
. . https://resh.edu.ru/
35 O0BEM MIPAMOIA TPU3MBI O
https://fipi.ru/
36 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C POII
BBIUMCIEHHEM 00BbEMOB IPSIMOM IPU3MBbI https://resh.edu.ru/
37 [Ipuknansbie 3a1aun, cBsI3aHHBIE C 00BEMOM POl
IPSIMON TPU3MBI https://resh.edu.ru/
Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO POII
38 onpeaenéHHoro uurerpaita. OobpEm https://resh.edu.ru/
HaKJIOHHOM NMPU3MBbI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaita. OobpEm oI
https://resh.edu.ru/
MUPaMUIbI
40 ®opmyna o6béma nupamuabl. OTHOIIEHKE PoOII
00BeMOB MUpaMu ¢ OOLIUM YIIIOM https://resh.edu.ru/
POIII
41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE https://resh.edu.ru/
00bEMOB MUPAMHU/T C OOIITUM yTIIOM DOUITAN
https://fipi.ru/
42 CrepeoMeTpHUuEeCKUE 3aJa4H, CBA3AHHBIE C POIII
00BbEMaMU HAKJIOHHOM MTPU3MBI https://resh.edu.ru/




43 CrepeomeTpuyeCcKHE 3a/1a4u, CBSI3aHHBIE C POII
00BEMamMH UpaMuUbl https://resh.edu.ru/
" PoOII
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
44 Ten", CBsI3aHHbBIE ¢ 00BEMOM HAKIIOHHON htps://resh.edu.ru/
’ OUITN
HPHIMAL https://fipi.ru/
45 [Tpuxnagnsie 3agaun o Teme "OO0bEMBI POl
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI https://resh.edu.ru/
46 [Ipumenenne 00bEMOB. Boruncienue POl
paccTosTHUSA JI0 TUIOCKOCTH https://resh.edu.ru/
47 KonTponbnas pabota "O6béM
MHOTOTpaHHUKA"
Hunuaapuyeckasi IOBEPXHOCTb POLL
48 o0Opasyroriue I_II/IJ'II/IH,Z[pI/I‘IeCKOI‘/'I’ https://resh.edu.ru/
OUITN
HOBEPXHOCTH https://fipi.ru/
PoOII
49 Hunusap. [psamoit KpyroBo# UIHHAD. https://resh.edu.ru/
I1nomans MOBEPXHOCTU HUIUHAPA OUIIN
https://fipi.ru/
PoOII
50 Konnueckast noBepxHOCTh, 00pa3yroliue https://resh.edu.ru/
KOHUYECKOU MoBepXHOCTH. KoHyC OUIIN
https://fipi.ru/
PoOII
51 CeueHne KOHYca MI0CKOCTBIO, https://resh.edu.ru/
MapasuiebHON MIIOCKOCTA OCHOBAHUS OUIIN

https://fipi.ru/




POLI

5 YceuéHHnsblii koHYC. M300pakeHrne KOHYCOB https://resh.edu.ru/
Y YCEYEHHBIX KOHYCOB OUIIN
https://fipi.ru/
POII
53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM https://resh.edu.ru/
TIOBEPXHOCTHU KOHYCA OUIIN
https://fipi.ru/
POII
54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM https://resh.edu.ru/
IIOBEPXHOCTU KOHYCA OUIIN
https://fipi.ru/
CTepeoMeTpHUYCCKHE 3a/1a4l Ha
55 ,I[OKél;.)SaTeJ'IBI():TBO u BBI‘II/II([:JICHI/IG POl
. ’ https://resh.edu.ru/
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa
CrepeoMeTpUYECKH YU H
56 JIOKESaTGHBF()JTBzCH BeBI?{?/II::?IeHI/I: PO
. ’ https://resh.edu.ru/
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca
POII
[Ipukiagubie 3a7a4n, CBsI3aHHBIE C https://resh.edu.ru/
57
OWJINHIPOM OUIIN
https://fipi.ru/
POIII
[TpuxnanHbie 3a1a4u, CBSI3aHHBIE C https://resh.edu.ru/
58
OWJIUHIPOM DOUITUN
https://fipi.ru/
POIII
59 Cdepa u map https://resh.edu.ru/

OUIIN




ITepeceuenue cdeps! 1 mapa ¢ IIOCKOCTHIO.

https://fipi.ru/

PoOII
60 Kacanwue mapa u cdepsl m1ockocThio. Bua u https://resh.edu.ru/
n300pakeHHE 1mapa
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO. POII
61 Kacanue mapa u cepsi mnockoctero. Bun u https://resh.edu.ru/
n300paxeHue mapa
& Ypasuaenue chepsl. [Lnomans cheps u eé POII
yacTei https://resh.edu.ru/
POl
63 CuMMeTPHS Chepbi 1 1Hapa https://resh.edu.ru/
CrepeomeTpuyuecKue 3a1a4u Ha
64 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE, CBI3aHHBIC POIII
co cepoii 1 mapoM, IOCTPOSHUEM UX https://resh.edu.ru/
CEYEHUH TIOCKOCTHIO
CrepeomeTpHuuecKue 3aa4u Ha
65 JI0Ka3aTeJIbCTBO M BBIUMCJICHUE, CBSI3aHHBIC POIII
co cepoii u mapoM, TOCTPOESHUEM UX https://resh.edu.ru/
CEYEHMH TIOCKOCThIO
66 [Ipuknanuble 3a1auu, cBsi3aHHBIE O chepoii PoOII
U I1apoM https://resh.edu.ru/
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH, POII
67 BBIYHCIICHHS B OKPYKHOCTH, CTaH/IapTHBIE https://resh.edu.ru/
moaoous
PO
63 Paznuunbie KOMOMHALINY TEI BPAIlIEHUS U https://resh.edu.ru/
MHOT'OI'PaHHUKOB OUIIN

https://fipi.ru/




POLI

3anauu o teme "Tena ¥ MOBEPXHOCTH https://resh.edu.ru/
69
BparnieHus" DOUIIN
https://fipi.ru/
PoOII
70 3agauu o Teme "Tena U MOBEPXHOCTH https://resh.edu.ru/
BparnieHus" DOUIIN
https://fipi.ru/
71 KoHTposbHast pabora "Tena u moBepxXHOCTH
BpaieHus"
7 O0béMm mmuHIpa. Teopema 06 00bEMe POII
IPSIMOTrO HMJIMHJpA https://resh.edu.ru/
7 Brruucnenue 00EMOB TEJ C TOMOMIBIO POII
onpeaenénHoro uurerpaita. O6bEM Konyca https://resh.edu.ru/
74 [Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH POII
KOHYycCa https://resh.edu.ru/
75 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C PoII
BbIUMCJIEHHEM 00BEMOB IMIIMH/PA, KOHYCA https://resh.edu.ru/
76 [Tpuxnanueie 3ana4n o Teme "OOBEMBI U POII
1oL IM oBepXHocTel Ten" https://resh.edu.ru/
O06BEéM mapa u mapoBoro cekropa. Teopema POII
00 00béme mapa. [Inomans chepsl.
https://resh.edu.ru/
77 CrepeoMeTpUUeCKUE 3aJa4l, CBI3aHHBIE C DU
BBIYHCIICHHEM 00BHEMOB II1apa, IapoBOTO https://fipi.ru/
CErMEeHTa U IIapOBOI0 CEKTOpa
[Ipuknanueie 3anaun mo Teme "OOBEMBI POIII
78 Ten", CBA3aHHBIE C 00BEMOM IIapa U https://resh.edu.ru/

ioanbio ceprl. COOTHOMICHUS MEXKIY




IUTONIAIIMU TTOBEPXHOCTEH M 00bEMaMU
MOAOOHBIX TEN

[TonoGHble Tena B MPOCTPAHCTBE.

i PoOII
N3menenne o6bEéMa rpu mogo0uu.
https://resh.edu.ru/
79 CrepeomeTpuyuecKkue 3a1a4u, CBI3aHHbIE C O
BbIUKCJICHHEM 00BEMOB TeJl U ILTOMIAeH .
. https://fipi.ru/
MIOBEPXHOCTEN
20 KoHntponbnas padorta "I[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
JBuxenust npocrtpancTsa. OToOpaskeHusl. POIL
81 BIDKEHUSI U paBeHCTBO uryp. OOuue
a . P . uryp https://resh.edu.ru/
CBOICTBa IBUYKEHUI
Buae! n1BukeHMit: napaielibHbIN IEPEHOC, POIII
82 LICHTPaIbHAsI CUMMETPHS, 3epKalbHas
p P p . https://resh.edu.ru/
CUMMETpPUS, IOBOPOT BOKPYT NPSMOI
23 [TpeoOpaszoBanus nopodus. [psimas u chepa POLI
Olinepa https://resh.edu.ru/
34 ['eomerprueckue 3a1a4n Ha IPUMEHEHHE PoOII
JIBIDKEHUSA https://resh.edu.ru/
25 KonTponbHnas pabora "BekTops! B
npocTtpaHcTse”
O6o6maromiee nopropenue 11 moHsATHIA 1 POII
26 MeTOJ0B Kypca reomerpun 10-11 knaccos, https://resh.edu.ru/
cucremaTtusanus 3Hanuil: "[lapamiensHOCTh OUIIN
MPSIMBIX U IIJIOCKOCTEHN B MpOCTpaHCTBE" https://fipi.ru/
O6o6maromee nopropenue 11 moHsTHIA 1 POII
87 MeTo/10B Kypca reomerpuu 10—11 kmaccos, https://resh.edu.ru/
cUCTeMaTH3alys 3HaHui: "BekTopsl B OUIIN




npocTtpancTse" https://fipi.ru/
O6o6maromee noproperne 11 moHsTHIA 1 POII
MeTOJI0B Kypca reometpun 10—11 knaccos, https://resh.edu.ru/
88 N
crucTemMaTu3alus 3HaHuil: "BekTopsl B OUIIN
npocTtpancTse" https://fipi.ru/
O6o6maromee nopropenne 11 nmoHsTHIA 1 POII
29 MeTOoJ10B Kypca reomerpuu 10-11 knaccos, https://resh.edu.ru/
cucremaruzanus 3HaHuit: "OobeM OUIIN
MHOTOrpaHHuKa" https://fipi.ru/
O6o6maromee noproperne 11 moHsTHIA 1 PDOIII
90 MeTo10B Kypca reomerpun 10—-11 knaccos, https://resh.edu.ru/
cucreMaTtu3anus 3HaHuil: "O0bem OUITN
MHOTOrpaHHuKa" https://fipi.ru/
O6o6maroree noproperne 11 moHsATHIA 1 PDOIII
MeTo10B Kypca reomerpun 10—-11 knaccos, https://resh.edu.ru/
91 .
cucremarusanua 3Haguii: "Ilmomamu DOUITN
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten" https://fipi.ru/
O6o06matomiee moBTopenue 11 moHsTHi 1 PDOIII
MeTo10B Kypca reometrpun 10—11 knaccos, https://resh.edu.ru/
92 N
cucremarusanus 3Haguii: "Ilmomamu DOUITN
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten" https://fipi.ru/
93 HToroBas KOHTpoJIbHAsA paboTa
94 Hroroas koHTpoabHas paboTa
POIII
95 [ToBTOpeHue, 00001IeHNE U https://resh.edu.ru/
cucTeMaTtn3anus 3HaHUI OUIIN
https://fipi.ru/
96 Hcropus pasBUTHs CTEPEOMETPUM KAK POII




97

98

HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTUs CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru/
OUITN
https://fipi.ru/

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ poJib B PA3BUTHHU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ posib B PA3BUTHHU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

HCTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. I'eomerpus. bazosiit ypoBens: 10 kitace: yueonux/ A.I'. Mepaisk, JI. A. HomupoBckuid,
B.b. Ilononckuii u np. - 6-e usz., crepeorur. - M.: [IpocBemienue.

2. I'eomeTpus. bazoBerit ypoBens: 11 kiacc: yuebnux/ A.I'. Mepsnsk, 1. A. HomupoBckwii,
B.b. Ilononckuii u ap. - 6-¢ u3a., crepeorurl. - M.: [Ipocemienue.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

. T'eomerpus. 10 kmacc. Meronudeckoe nmocodue. YriryoieHnsiid ypoens - bymko E.B., Mep3isik
A.I'. u 1p. . - M.: Benrana — I'pad, xopriopauus "Poccuiickuii yueOHHUK"
I'eometpus. 11 xkmace. MeTomudeckoe mocodue. Yriy0iaeHHbIH ypoBeHb - byrko E.B., Mep3ainsk
A.I'. u gp. . - M.: Benrana — ['pad, xopniopauus "Poccuiickuii yueOHHUK"

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru- Enunas komtexuus nudpoBeIx 00pa3oBaTeIbHBIX
pecypcos

http://fcior.edu.ru- denepanpHbIi IEHTP HHOOPMAITMOHHO-00Pa30BATEIIbHBIX PECYPCOB
(PLIOP)

http://www.exponenta.ru- O6pa3oBaTeIbHBIM MATEMATHUECKUHN CalT
http://mirmatematiki.ru Ilpe3enTanuu no mareMaTike, ajaredpe U reoMeTpuu
https://oge.sdamgia.ru/- OOpa3oBaTenbHbIN OPTAJ JJIS MOATOTOBKH K IK3aMEHaM
http://fipi.ru/ - denepanbHplii UHCTUTYT MEJArOrMYECKUX NU3MEPEHUM
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