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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIIPaBICHHOCTH W TPEAMETOB T'yMAaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIJIBUTaTh W OINPOBEPraTh THIIOTE3bl HEMOCPEJACTBEHHO WCIIONB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUH, KaK COCTABJISIONICH TIpeAMETHONW oOiacth «MartemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJIsl YCTICIIHOTO MPO(PECCHOHAIEHOTO 00pa30BaHMs, CBSI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTpus» yaeOHOT0 Kypca T€OMETPHH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS PacIlO3HABATh HA YEPTeKaX, MOACIAX U B PEaTbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMuUpOBaHHE MPEACTABICHUS O HEOOXOAWMOCTH  JOKAa3aTCIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00y4aroImMuXcs, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaIbHBIX JKU3HECHHBIX CUTYallUSIX M MPU U3YYCHUH APYTHX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBustoTcs: «lIpsiMble W IJIOCKOCTM B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA IT'€OMETPUN Ha YTIyOJaE€HHOM ypoBHE 00ydeHUs B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil pabouei
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
T€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYMATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HW3YYEHUS MAaTEeMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble W CKpeluBaromuecs mnpsiMble. [Ipu3HaKku CKpelUBaOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa IMapajuIeIbHOTO NPOCKTUpOBaHUA. M300pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAaHCTBEHHbIE (PUTYypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenune,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TeopeMa O MpsSMOM
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IUIOCKOCTEW: MPU3HAK MEPIEHINKYISIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKUX YTII0B MHOTOTPaHHOTO yriia. CBOKMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN NTapajUIEICIUIE] U €T0 CBOKMCTBA. KpaTuaitimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IpPaBWIbHAS MpU3Ma W NpaBWIbHAs MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JuaroHaiad, YIJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B NIPOCTPAHCTBE. JIEMEHTBl CHUMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXX€HUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyronbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckas IMOBEPXHOCTh, OOpasyroliue TMoBepxHOcTed. Tema BpalieHHs:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CUMMeTpust cepsl U mmapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUsl W MHOTOTpaHHHMKOB. [Ipu3Mma, BIHWCAaHHAs B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, MIIOMAas chepsl u e€ vacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPAICHUS: CEUCHUS IIMINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHAsl CHUMMETpPHS, 3epKalibHasi CUMMETpHUS, IOBOPOT BOKPYT TMPSMOM.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IPOXKJIAHCKOTO  oOmiectBa  (BBIOOpHI, ONPOCHl W JPYroe), YMEHHUE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro M 6€30MacHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBO€e BoCIMTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE TIIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM e TEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiIaccUpUKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HCCJICA0BaATCIBCKHUC HeﬁCTBHﬂZ



MCII0JIb30BaTh BOINPOCHl KaK HCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, KCCIIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH UHDOpMAIUKU, TAHHBIX, HEOOXOAMMBIX JJisi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBICE Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3a/lauyd, SKCIIEPUMEHTA, MUCCIIEI0BaHuUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4IETOM HUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMHU  TIO3HABATENBbHOW  pediekcMu Kak  OCO3HAHHUS
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3aa4yH,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JOCTKEHUS WJIM HEJIOCTYDKCHHS PE3yJbTAaTOB JEATEIBHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
NEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paloThl, pacrpeneisTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/ia
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSATHSIMU CTEPEOMETPUU TIPU
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTOI'PAaHHHUKOB (TIpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTU4YEeCKUX 3a7ad IOBBIIMIEHHOTO W BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, mpelCTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEINPOBATh peallbHble CUTYyallud Ha S3bIKE TI'€OMETpPHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3AHHBIMHU C TE€JIaMU BPAICHUS: [IUJIUHIIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAHHUKOB: MHOTOIPDaHHUK, BIUCAaHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANMHATHOTO METO/Ia MPU PELIECHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00Us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJAbl IOCTPOCHMSI CEYEHUH: METOJ CJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (opme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUSI HA PAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIEN0BATH TOCTPOCHHBIE MOJIEJIN C UCTIOJIB30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

BBenenue B crepeoMeTpHIo

23 1

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

B3aumHoe pacnosoxeHue npsmbIx B
MIPOCTPAHCTBE

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
MIPOCTPAHCTBE

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

[leprieHAUKYIAPHOCTD NPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE

25 1

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/



https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/

http://www.fipi.ru/
http://www.ege.edu.ru/

5) VYribl ¥ paccTosHUS

16

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

6 MHororpaHHUKH

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

7 BekTops! B mpocTpaHcTBE

12

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

[ToBTOpEeHUE, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUN

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

AHanutnyeckas TeoMeTpHst

15 1

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTu3aIys 3SHaHUuH

15 1

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

O6bEM MHOTOTpAaHHUKA

17 1

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

Tena Bpamenus

24 1

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/



https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

[Tnomaan moBepxXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

6 JBrkeHUS

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTu3alys 3HaHUuI

17

https://www.yaklass.ru
http://school-
collection.edu.ru/.
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102



https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.math.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpaxriieckite u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
[TonsiTHs cTEpeOMETpHH: TOUKA,
MpsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
1 OcHOBHBIE TIpaBHIIa U300PAKEHHS HA 1 0 0 https://www.yaklass.ru
PHUCYHKE TJIOCKOCTH, TTApaIIIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
OcHoBHbIE NpaBUJIa U300paKEeHUs HA
2 PHUCYHKE TIJIOCKOCTH, IMapauIeIbHBIX 1 0 0 https://www.yaklass.ru
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTus: nepecekaronecs
3 IIJIOCKOCTH, TIEPECEKaroIIuecs mpsmas u 1 0 0 https://www.yaklass.ru
IUIOCKOCTh; OJIYIPOCTPAHCTBO
[onsiTus: nepecexaronuecs
4 IIJIOCKOCTH, TIEPECeKaroIIuecs mpsamas u 1 0 0 https://www.yaklass.ru
IUIOCKOCTh; OJIYIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHue
5 MPOCTENIINX TPOCTPAHCTBEHHBIX 1 0 0 https://www.yaklass.ru
¢buryp, HeCyIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, H300paxeHne
6 MIPOCTENIINX IPOCTPAHCTBEHHBIX 1 0 0 https://www.yaklass.ru
¢buryp, HecylecTBYIOIUX 0ObEKTOB



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

AXCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBUS U3 HUX

https://www.yaklass.ru

AXCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

https://www.yaklass.ru

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cinencteusd u3 Hux. CnocoObl 3a0aHus

MPSAMBIX U ITIOCKOCTEN B TPOCTPAHCTBE.

O603HaueHus NPSIMbIX U IJIOCKOCTEN

https://www.yaklass.ru

10

N300pakenue ceueHni nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenune

MEePECEUCHUS MTOTYYEHHBIX MIJIOCKOCTEM.

PackpammBaHue MOCTPOEHHBIX
CCUCHUN Pa3HBIMHU LIBETAMU

https://www.yaklass.ru

11

N3obpaxenne ceueHuni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune

IEPECCUCHU A MMOJTYUYCHHBIX IUIOCKOCTEH.

PaCKpaH_II/IBaHI/IC IMOCTPOCHHEBIX
CeUeHHI Pa3sHBIMU LIBETAMU

https://www.yaklass.ru

12

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue

NEepeCCUCHUS MOJTYUYCHHBIX IUIOCKOCTEH.

PaCKpaH_II/IBaHI/IC IMOCTPOCHHBIX
CEUYCHUI Pa3HbIMU LIBETaMU

https://www.yaklass.ru

13

N300pakeHue ceueHuit mupaMu/ipl,
Ky0a ¥ MPU3MBI, KOTOPBIC TPOXOJIST
yepes ux péopa. M3o0paxenue

https://www.yaklass.ru



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

[EPECEUCHHUS MTOJTYYEHHBIX IIJIOCKOCTEM.

PackpammBanue oCTpOEHHBIX
CEUYEHUI pa3HbIMHU LIBETAMH

Merton caenoB ajs MMOCTPOCHUMA

14 N https://www.yaklass.ru
CCUCHUU
MeTo1 ciie1oB ISl TIOCTPOCHUS
15 ceyenuii. CBoiicTBa nmepeceueHui https://www.yaklass.ru
MPSAMBIX U IUIOCKOCTEN
MeTo]1 ClIeIOB JUISl TIOCTPOCHUS
16 ceyeHunii. CBOCTBa mepeceueHui https://www.yaklass.ru
NPSAMBIX U ITIOCKOCTEN
[TocTpoenue ceuenuii B nupamu/e,
KyOe 110 TpéM TOUYKaM Ha pEOpax.
17 Y P pebp . https://www.yaklass.ru
Co3nannie BBIHOCHBIX YEPTEKEH U
3aIUCh IIaroB MOCTPOCHUS
[TocTpoenue ceyenuii B nupamu/e,
<VGe [0 TOEM ToUKaM Ha DEGhAX https://www.yaklass.ru
18 Cy P pebp . http://www.fipi.ru/
03/IaHNE BBIHOCHBIX YEPTEKEH 1 http://www.ege.edu.ru/
3aIUCh IaroB MOCTPOCHUS
[TocTpoenue ceuenuii B nupamu/e,
KVGe [0 TOEM ToUKaM Ha DEGDAX https://www.yaklass.ru
19 Cy P peop o http://www.fipi.ru/
03JIaHHEe BBIHOCHBIX YEPTEIKEH 1 http://www.ege.edu.ru/
3aIUCh I1aroB MOCTPOCHMS
[TocTpoenue ceueHuii B mupaMu/Ie,
KVGe 10 TOEM TouKaM Ha pE6Dax https://www.yaklass.ru
20 Y P pEbpax. http://www.fipi.ru/

CO3,Z[aHI/Ie BBIHOCHBIX qepTemeﬁ u
3aIMCh IIaroB MOCTPOCHUA

http://www.ege.edu.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

21

[ToBTOopenue mnanumerpun: Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
[Toobue TpeyrobHUKOB

https://www.yaklass.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TUITAHUMETPHUH U
CTEPEOMETPUU

https://www.yaklass.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. CeueHnus"

24

TeopemMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapajuieJIbHON JAHHOU MPSMOH,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JAaHHOU mpsiMoi. JlemMa o
[IEPECCUECHNH NapAJIIEIbHBIX IPSIMBIX
IIJIOCKOCTBIO

https://www.yaklass.ru

25

[TapanienbHOCTb TpeX MPSIMBIX.
Teopema o Tpéx mapaienbHbIX
npsMbIX. Teopema 0 CKpeuIuBaroInXcs
MIPSIMBIX

https://www.yaklass.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

26

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIETBLHOTO
npoektupoBanus. M300paxkenue
pasHbIX (GUTYp B MapalielbHON
IIPOEKIINH

https://www.yaklass.ru

27

IloHsTHs: napajisieJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK

https://www.yaklass.ru/



https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

HapauIeIbHOCTH NMPSIMOM U MJIOCKOCTH.
CaoiicTBa NapayuIeIbHOCTU IPSIMOU U
IUIOCKOCTH

28

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapaniensHble TpsMble B
MIPOCTPAHCTBE

https://www.yaklass.ru

29

I'eomeTpuueckue 3a1a4n Ha
BBIUYMCIICHHUE U T1OKAa3aTCJIILCTBO,
CBSI3aHHBIE C NTAPAJJICIIBHOCTBIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE

http://www.fipi.ru/

http://www.ege.edu.ru/

30

[TocTpoenue ceyenus, MpoXoAIIero
4yepe3 JaHHYIO MPSAMYIO0 Ha YePTEeKE U
MapaJyIeILHOrO APYTrO IpsIMOH.
Pacuér otHOMICHMIA

https://www.yaklass.ru/

31

lenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIy MPSIMbIMU

https://www.yaklass.ru

32

VYT0JI MeXKTy CKPEITUBAOIIMMUCS
MPSMBIMHU

https://www.yaklass.ru/

33

3amaun Ha JOKa3aTeNIbCTBO U
UCCIIeIOBAaHUE, CBSI3aHHBIE C
PacroJIOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

http://www.fipi.ru/

http://www.ege.edu.ru/

34

HapannenLHaﬂ MMpoCKIUA, IPUMCHCHUC
IJIsL TIOCTPOCHUA CEeUYCHUI KY63. u
HapaJureJICiuIicaa. CBoiicTBa
HapajiieJIcnmIeaa U nNpu3mMabl

https://www.yaklass.ru/



https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/

35

[TapannensHblie mockoctu. Ilpusnaku
MapajuIeIbHOCTH JBYX IIOCKOCTEN

https://www.yaklass.ru/

36

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
0 NMapaJIICIIbHOCTH MPSAMBIX
IepeCEeUECHUsI PU NIEPECEUEHUH IBYX
NapajuIeIbHbIX NIOCKOCTEN TPEThEU

https://www.yaklass.ru/

37

TeopemMa o nmapamieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJALIEHN Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

https://www.yaklass.ru/

38

Kontponsnas pabora "CsoiicTBa
MapajuieIbHbIX IIOCKOCTEH: 00
OTpe3Kax MapaylIeIbHBIX MPSIMBIX,
3aKTIOYEHHBIX MEXKTY MapajieTbHBIMU
TJIOCKOCTSIMU; O TIEPECEUEHUH TIPSMOT
C ABYMsI TIapaJIICIbHBIMH
IUIOCKOCTSIMHU"

https://www.yaklass.ru/

39

[ToBTOpenue: Teopema [Iudaropa Ha
IJI0CKOCTH

http://www.fipi.ru/

http://www.ege.edu.ru/

40

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

http://www.fipi.ru/

http://www.eqge.edu.ru/

41

CBoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napasJiesienumnesa

https://www.yaklass.ru/

42

Brruncnenue AnuH OTpe3KOB B KyOe U
MPSIMOYTOJIHOM MapasuielieuIe e

https://www.yaklass.ru/

43

[lepnieH IUKYIAPHOCTD NPAMOU U
miockocTy. [Ipusnak

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

NIEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJIOCKOCTH

[lepneHUKyYISIPHOCTD NPAMOU U
mockocTH. [Ipusnak

44 . https.//www.yaklass.ru/
MEePIEHIUKYIISIPHOCTH MPSMOUN U
IJIOCKOCTH
TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI, MPOXOAAIICH
45 a1 p POXOZAI https.//www.yaklass.ru/
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K TUIOCKOCTH
46 [InockocTy M NEepneHINKYISIPHBIE UM http://www.fipi.ru/
MPsIMBIE B MHOTOI'PAaHHHMKAX http://www.ege.edu.ru/
47 [InockocTy M NEepneHIUKYISIPHBIE UM http://www.fipi.ru/
MpsSMBbIE B MHOTOTPaHHUKAX http://www.ege.edu.ru/
[TepnienaAMKYSp U HAKIOHHAS. o
48 ITocTpoenne nepreHIuKyasIpa U3 TOUKH ttp:/ . fipi.ruf
p PHCHIIKY AP http://www.ege.edu.ru/
Ha NpSIMYIO
[TepienaAuKyISp U HAKIOHHAS. o
49 ITocTpoeHue nepneHIuKyIIspa U3 TOYKU http:/Fwawiw. fipi.ru/
p PHCHAMKYILP http://www.ege.edu.ru/
Ha NPSIMYIO
TeopeMa o TpEX NepHeHIUKYISIpax
50 P P PHCHAMEYAP https://www.yaklass.ru/
(npsimast u oOpaTHast)
Teopema o0 TpEX MEPIIEHIUKYIIAPAX hitps:/www. yaklass.ru
51 P g P YAp http://www.fipi.ru/
(psivast 1 0OpatHas) http://www.ege.edu.ru/
[Tonck neprneHIuKyIsIpHBIX OPSIMBIX C
52 MTOMOIIBIO NEPIIEHIUKYIISAPHBIX https://www.yaklass.ru/

IJIOCKOCTEN



https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/

53 OpToroHanbHOE MPOCKTUPOBAHUE https://www.yaklass.ru/
[Toctpoenue ceuenuii Kyoa, IpU3MBI,
o4 MIPAaBUIILHOM IUPaMU/IbI C IOMOLIBIO https://www.yaklass.ru/
OPTOTOHAJILHOM IIPOEKIIUU
[TocTpoenue ceueHwmii KyOa, MPU3MBI, n
95 MPaBUWJILHON MUPAMUJIBI C TTOMOIIBIO nttp:/havvi fip.ru/
p Up a = http://www.ege.edu.ru/
OPTOTOHAJILHOMN TIPOEKITNU
CuMMeTpHs B IPOCTPAHCTBE .
http://www.fipi.ru/
56 OTHOCHUTENBHO TUIOCKOoCTH. [TmockocT
B http://www.ege.edu.ru/
CUMMETPHUN B MHOTOTPaHHUKAX
[Ipu3Hak nepneHANKYIIPHOCTH
57 MPSAMOM U TIJIOCKOCTH KakK CIIEJICTBUE https://www.yaklass.ru/
CUMMETPHUHU
[IpaBunbHBIE MHOTOTPAHHUKH. Pacuér
58 p 5 p https://www.yaklass.ru/
PAcCTOSIHUIM OT TOYKH JI0 TJIOCKOCTH
59 [IpaBunbHBIE MHOTOTPAHHUKH. Pacuér http://www.fipi.ru/
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH http://www.ege.edu.ru/
CriocoObl OITyCTUTH HEPIIEHINKYISPDI: .
60 CUMMETPHUS Z BHT TO‘IIEI/I 1o o nttp:/fuavewfipi.ru/
pH, jl N http://www.ege.edu.ru/
napajyuieNbHOM mpsMoit
61 CnBur no HenapasuieJIbHOU IPsSMOH, http://www.fipi.ru/
U3MEHEHHUE PACCTOSAHUI http://www.ege.edu.ru/
KontponpHas padota "B3anmuoe
62 PacroioKeHUE IPSIMBIX U TUIOCKOCTEH
B IIpocTpaHcTae”
63 IToBTOpEHUE: Yyroy MeX 1y NpsSMbIMU Ha http://www.fipi.ru/

IJIOCKOCTH, TPUTOHOMCETPHUA B

http://www.ege.edu.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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http://www.fipi.ru/
http://www.ege.edu.ru/

IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

http://www.fipi.ru/

http://www.ege.edu.ru/

65

I'eomeTprueckre METO bl BBIYUCICHUS
yrila MKy NPSIMBIMH B
MHOT'OTpaHHUKAX

http://www.fipi.ru/

http://www.ege.edu.ru/

66

JIByrpansbiii yroa. CBoCTBO
JIMHENHBIX YTJI0OB ABYTPAHHOTO yria

https://www.yaklass.ru/

67

[TepnieH UK yIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMHO
MePIEHNKYIISIPHBIX ITOCKOCTEN

https://www.yaklass.ru/

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOi
MEePECEUCHUS JBYX MIIOCKOCTEM
MEePIEeHIUKYIISAPHBIX TPEThei
IJI0CKOCTH

https://www.yaklass.ru/

69

[IpsimoyropHBIN MTapasuieenuIet;
Ky0; U3MepeHus, CBOIiCTBa
MPSIMOYTOJIBHOTO MapajuieNenunea

https://www.yaklass.ru/

70

TeopeMa O JuaroHajlin
IpAMOYT'OJIbHOT'O IapaJlJICJICTIMIICJa U
CIICJICTBHE U3 HeE

https://www.yaklass.ru/

71

CTepeOMeTpI/ILIeCKI/IC 1 MPUKJIAAHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHbLIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

https://www.yaklass.ru

http://www.fipi.ru/

http://www.ege.edu.ru/



http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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[ToBTOpEHME: CKpeUUBaAIOIIHAECS

http://www.fipi.ru/

72 IpsIMbIE, TApaAJUIEIIbHBIE TIIIOCKOCTH B
p P http://www.ege.edu.ru/
CTaHI[apTHI)IX MHOFOFpaHHI/IKaX
[Tapa napaynenbHBIX IIOCKOCTEH HA
CKpeIIUBAaIOIUXCA IIPAMBIX, ..
73 aI;)CTOﬂHI/Ie MESK P http://www.fipi.ru/
p y http://www.ege.edu.ru/
CerHH/IBaIOHH/IMI/ICﬂ HpSIMI)IMI/I B
HpOCTI)IX CI/ITyaIII/HIX
74 Paccrosane oT TOYKH JI0 MIOCKOCTH, http://www.fipi.ru/
paccTostHuEe OT MPSMOM JI0 TIOCKOCTH http://www.ege.edu.ru/
Brruncnenue paccTosHuN MExX Ty
CKDEIIHBAIOIIIMACS IPAMBIMH C https://www.yaklass.ru
75 p p . http://www.fipi.ru/
TOMOTIBIO TIEPHCHIMIYIAPHOH http://www.ege.edu.ru/
IUIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpPEXTpaHHBIX YIiIoB. Teopema
76 PEXIp T P https://www.yaklass.ru/
[Tudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JIJIsI TPEXTPAHHOTO YTJIa
OeMeHTEI ChepuIeCKON TeOMETPUU
77 (bep p https://www.yaklass.ru/
reoJe3nUecKue JIMHUU Ha 3eMie
78 KonTtponbHas padoTa "Y1l u
paccrosiHus"
Brinmykisie MHOrOorpaHHuku. Teopema https://www.yaklass.ru
79 i i p ’ p http://www.fipi.ru/
uiepa http://www.ege.edu.ru/
IIpsmoit mapannenenunen,
80 P P . g https://www.yaklass.ru/
MPSMOYTOJIBHBIN TapasuieNenune, Kyo
IIpusma. IIpssmast U HaKJIOHHAS
81 p p https://www.yaklass.ru/

IIPpU3MBEI. HpaBI/IHLHaH npusma
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IInpamua. Bunael nupamun.

82 1 0 0 https://www.yaklass.ru/
[IpaBunbHas nupamMuia
Beimykiibie MHOTOrpaHHUKH. Teopema
83 Diinepa. [TpaBwibHBIC U 1 0 0 https://www.yaklass.ru/
MOJTYTIPAaBHIILHBIC MHOTOTPAHHUKHA
84 CucremaTu3zanus 3HaHUN 1 0 0 http://www.fipi.ru/
"MHOTOTpaHHUK U €T0 3J€MEHTHI" http://www.ege.edu.ru/
85 KontponbHas padoTa 1 1 0
"MHororpaHHuKu"
86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH H B 1 0 0 httos:/Awww.vaklass.ru/
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1 0 0 https://www.yaklass.ru/
88 PazHoCTh BEeKTOPOB 1 0 0 https://www.yaklass.ru/
89 YMHOXEeHHE BEKTOpa Ha YUCIIO 1 0 0 https://www.yaklass.ru/
90 [IpaBuno napannenenunena 1 0 0 https://www.yaklass.ru/
Pa3noxxenne Bekropa o 0azucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 0 0 https://www.yaklass.ru/
MJIOCKOCTH
92 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 0 0 https://www.yaklass.ru/
93 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 0 0 Egg;ﬁmg%m /
9 [Ipocretimiye 3a1a4u ¢ BEKTOPaMH 1 0 0 Eggxngéscji/uru /
95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 0 0 Egzxmgg;;lé/uru /
96 Brruncnenue yria Mexay BEKTOpaMu B 1 0 0 https:/Awww.vaklass.ru/
MPOCTPAHCTBE
97 CkansipHo€ Mpou3BeICHUE 1 0 0 https://www.yaklass.ru/
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https://www.yaklass.ru

98 O00011IcHNEe ¥ CHCTEMATH3aLKs 3HAHU I 1 http://www.fipi.ru/
http://www.ege.edu.ru/
99 O000111eHNEe B CHCTEMAaTH3aIHsI 3HANI
100 Hrorosas koHTpoJbHAs paboTa
https://www.yaklass.ru
101 O06o01Ienre U cucTeMaTH3ays 3HAaHUI 1 http.://www.fipi.ru/
http://www.ege.edu.ru/
https://www.yaklass.ru
102 O000111IeHNEe U CHCTEMATH3aIIUs 3HAHUI 1 http://www.fipi.ru/
http://www.ege.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpenue Temsl "KoopauHatel .
http://www.fipi.ru/
1 BEKTOpa Ha IUIOCKOCTH H B 1 0 0 .
. http://www.ege.edu.ru/
MPOCTPAHCTBE
9 [ToBTOpenue Tems! "CkansgpHoe 1 0 0 http://www.fipi.ru/
MPOU3BEJICHHE BEKTOPOB" http://www.ege.edu.ru/
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 0 0 http://www.fipi.ru/
MEXIy BEKTOPaMH B TPOCTPAHCTBE" http://www.ege.edu.ru/
[ToBTOpeHue TeMsl "YpaBHEHHE o
4 MPSIMOMH, IPOXOIAIICH yepe3 ABE 1 0 0 http:/Fwnwiw. fipi.ru/
p " poXoIII pes i http://www.ege.edu.ru/
TOYKH
VYpaBHEHHUE IIOCKOCTH, HOPMab,
5 p p 1 0 0 https://www.yaklass.ru/
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
VYpaBHEHHE IOCKOCTH, HOPMaJlb,
6 P P 1 0 0 https://www.yaklass.ru/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BekTopHoe npousBeneHue 1 0 0 https://www.yaklass.ru/
JInHeiliHbIC HEpaBEHCTBA, TUHEHHOE
8 P 1 0 0 https://www.yaklass.ru/
MIPOTPaMMHUPOBAHUE
JInHeiliHbIC HEpaBEHCTBA, TUHEHHOE
9 P 1 0 0 https://www.yaklass.ru/
MPOrpaMMUPOBAHHE
AHanuTHYECKHE METObI pacuéra yria
10 AR P T 1 0 0 https://www.yaklass.ru/
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
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AHanuTHYECKHUE METOIbI pacyéTa yria

11 MEKy INIOCKOCTSIMHU B https://www.yaklass.ru/
MHOFOFpaHHI/IKaX
dopmyita pacCTOSHUS OT TOYKH JI0

12 pMyTa p https://www.yaklass.ru/
IJIOCKOCTH B KOOPAMHATAX
HaXO)Kl[CHI/Ie aCCTOﬂHI/Iﬁ OT TOYKHU T0

13 p https://www.yaklass.ru/
IJIOCKOCTH B KyOe
HaXO)KI[CHI/IC aCCTOSIHI/Iﬁ OT TOYKHU 10

14 p . https://www.yaklass.ru/
IIJIOCKOCTH B HpaBI/IJ'IBHOI/I anaMHae

15 KonTtponbHas pabota "Ananuruyeckas
reomeTpus"
CequI/ISI MHOTOTPAHHHUKOB:

16 p https://www.yaklass.ru/
CTaH)IapTHBIe MHOFOFpaHHI/IKI/I
CeueHust MHOTOIPAHHHUKOB: METOT

17 P https://www.yaklass.ru/
CIIENOB
CeueHnss MHOTOTPAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TEpeceUeHUs https://www.yaklass.ru/
MPSMBIX U IJIOCKOCTEH
[NapamiensHbIe IPSIMBIE U IIIOCKOCTH:

19 p p https://www.yaklass.ru/
rapajuieJIbHbIE CEUCHMS
[NapamiensHbIe IPSIMBIE U IIIOCKOCTH:

20 P . pv https://www.vyaklass.ru/
pacy€T OTHOIICHUH
[TapamienbHbIe TPSIMBIC U IJIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOITUMUCS https://www.yaklass.ru/
MPSIMBIMU
IlepnieH UK YISIPHBIE IPSIMBIE U

22 p yip p https://www.yaklass.ru/

THIOCKOCTH: CTAHAAPTHBIC IMaphbl
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MEPIIEHANKYIISIPHBIX IUIOCKOCTEN U

MIpsAMBIX, CHAMMCTPHUH MHOT'OI'PaHHUKOB

[IepnenuKyisipHBIE IPSMBIE U

23 IUTOCKOCTH: TeOpeMa O Tpex https://www.yaklass.ru/
MIEePIICHIUKYIIIpax
[leprieHIUKYIIApHBIC IPSMBIC U
24 TIOCKOCTH: BEIUMCIICHUS JUTHH B https://www.yaklass.ru/
MHOTOTPaHHUKAX
IToBTOpEHME: MOMaAn -
25 MHorop OJIEHUKOB, (DOPMYITBI JUTSI i Tt
T N » DOPMYIIBL A http://www.ege.edu.ru/
TIJTOTA IeH, COOOPaKEHHUS TI0100Mst
IloBTOpeHue: mwiomanu .
26 MHorop OJIEHUKOB, (DOPMYITBI JUTSI iR TipLrus
T N » DOPMYIIBL A http://www.ege.edu.ru/
TJI0IIA IeH, COOOpaKeHHMS IO 100Us
TloBTOpeHue: mwiomaan o
27 MHorop OJILHUKOB, (DOPMYJIBI JISI nttp:/fuavwfipl.ru/
T N » OPMYIIBL A http://www.ege.edu.ru/
TJI0IA IeH, COOOpaKeHHMS IO 100Us
[lnomany ceyeHuit MHOTOrPaHHUKOB:
28 TIJIOIAIA TTIOBEPXHOCTEM, pa3pe3aHus https://www.yaklass.ru/
Ha 4aCTH, COOOpaKEeHHsI 110100Us
[Tnomanu cedyeHUt MHOTOTPaHHHUKOB:
29 TJIONIAU TTIOBEPXHOCTEMN, pa3pe3anus https://www.yaklass.ru/
Ha 4aCTH, COOOpaKEeHHS 1101001
Kontponbras padota "[loBropenue:
30 MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"
006bEM Tema. O0BEM TPAMOYTOJIBHOTO
31 pAMOyt https://www.yaklass.ru/

apajiiejcnuieaa
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3anaun 00 yaBoeHHH Ky0a, 0

32 https.//www.yaklass.ru/
KBaJIpaType Ky0a; 0 TPUCEKIIUU yTia
CrepeomeTpuiecKue 3a/1auu,

33 CBsI3aHHBIE C 00BEMOM https://www.yaklass.ru/
MPSIMOYTOJILHOTO MapasuieieuIeia
[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C

34 BbIYMCIIEHUEM 00bEMa https://www.yaklass.ru/
MPSIMOYTOJILHOTO TapaJijIesIeTuIe/1a

35 O06BEM TIPSIMOI TPU3MBI https://www.yaklass.ru/
Crepeomerpuueckue 3a/1a4u, -

36 CBSI3aHHBIE C BEIYHCICHUEM 00hEMOB nitp:/fasew. fipl. i/

. http://www.ege.edu.ru/

MPSIMOM TIPU3MBI

37 [Ipuxnagneie 3a1a4u, CBI3aHHBIE C http://www.fipi.ru/
00BEMOM TIPSMOI TIPU3MBI http://www.ege.edu.ru/
Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO

38 onpenenéHHoro uaterpana. OobpEmM https://www.yaklass.ru/
HAKJIOHHOM MPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOUIBIO

39 onpenenéHHoro uarerpana. OobpEmM https://www.yaklass.ru/
MAPaAMU/IBI
dopmyna 00bEMa MUpaMUAIbL.

40 OTtHomeHrue 00BEMOB ITUPAMHUT C https://www.yaklass.ru/
00ILIUM YTIIOM
dopmyna 00bEMa MUpaMUAIbL.

41 OTtHoleHne 00bEMOB TUPAMU] C https://www.yaklass.ru/

o0IIMM yriom
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CrepeomeTrpuieckue 3a/1auu,

42 CBSI3aHHBIE C 00bEMaMU HAKIIOHHOM https://www.yaklass.ru/
IIPU3MBI
CrepeoMeTpUUECKHE 3a1a4H,
43 p P . A https.//www.yaklass.ru/
CBs3aHHBIC C O6’beMaMI/I IMUupaMuJbl
[IpukiagHeie 3aga4n 10 TeEMe -
" .. " . http://www.fipi.ru/
44 O0BEMEI Ten", CBsI3aHHBIE C 00BLEMOM
. http://www.ege.edu.ru/
HAKJIOHHOU ITPU3MBbIL
[IpuknagHeie 3aqa4n 1o TeMe -
" .. " . http://www.fipi.ru/
45 OOBEMEBI Ten", CBSI3aHHBIE C 00BEMOM
http://www.ege.edu.ru/
nmrupaMuabl
46 [Ipumenenne 06bEMOB. Briuncienue http://www.fipi.ru/
paccTosIHUA 10 TIJIOCKOCTH http://www.ege.edu.ru/
47 KonTtponbras padota "O0bpEM
MHOTOrpaHHuKa"
HunuHaapudeckas TOBEPXHOCTb,
48 00pasyromue MUIHHIPUIECKOM https://www.yaklass.ru/
MMOBEPXHOCTHU
Humuaap. [psmoit kpyroBoit
49 nunuHap. [Tnomane moBepxHocTr https://www.yaklass.ru/
IUAJTUHIpA
Konnueckas moBepXHOCTb,
50 oOpa3ymolire KOHUYeCKOU https://www.yaklass.ru/
noBepxHocTu. Konyc
CeueHne KoHYyca IJI0CKOCTBIO,
51 3: https://www.yaklass.ru/
napajuieJIbHON TI0CKOCTH OCHOBAHUS
VYceuénnnlii konyc. M300pakeHue
52 Y P https://www.yaklass.ru/

KOHYCOB U yCC‘-IéHHBIX KOHYCOB
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[Tnomaas OOKOBOM MOBEPXHOCTH U

53 . https://www.yaklass.ru/
MIOJIHOM MMOBEPXHOCTH KOHYCa

54 Hnome\tm) OOKOBOI MOBEPXHOCTH U httos:/Awww.vaklass.ru/
TTOJTHOM IMMOBEPXHOCTH KOHYCa
CrepeomeTpuiecKkue 3a1a4i Ha

55 JI0Ka3aTeIbCTBO M BEIUHCIICHHE, http://www.fipi.ru/
IIOCTPOCHUEM CEYEHUN HUIMHAPA, http://www.ege.edu.ru/
KOHYyca
CrepeomeTpuiecKkue 3a1au Ha

56 JI0Ka3aTeIbCTBO M BEIUHCIIEHHE, http://www.fipi.ru/
ITOCTPOCHUEM CEYEHUN HUINHAPA, http://www.ege.edu.ru/
KOHYyCa

57 [Ipuknagneie 3a1a4u, CBI3aHHBIE C http://www.fipi.ru/
HWIHHAPOM http://www.ege.edu.ru/

58 [Ipuxnagneie 3a1auu, CBSI3aHHBIE C http://www.fipi.ru/
HWIHHAPOM http://www.ege.edu.ru/

59 Cdepa u map https://www.yaklass.ru/
[lepeceuenue cepsl u mapa ¢

60 mwiockocThio. Kacanue mapa u chepsl httos:/Awww.vaklass.ru/
IJI0CKOCTRIO. Bun u n3o0paxenue
mapa
[Tepeceuenue cepsl u mapa ¢

61 miockocThio. Kacanue mapa u chepsl httos:/www.vaklass.ru/
IJI0CKOCTRI0. Bun u n3o0pakenue
mapa

62 y"paBHeHj/Ie cdepsl. [Lnomans cepst u https:/www.vaklass.ru/
e€ vacreit

63 Cummerpus cdepsl 1 mapa https://www.yaklass.ru/
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CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeNIbCTBO U BHIYHUCIICHUE,

64 . https://www.yaklass.ru/
CBsI3aHHBIE CO CEpOi U Mapom,
MMOCTPOCHUEM MX CEYCHHUH TIOCKOCTHIO
CrepeomeTpuiecKkue 3a1a4 Ha

65 JI0Ka3aTeJIbCTBO U BHIUHCIICHUE, http://www.fipi.ru/
CBSI3aHHBIE CO c(pepoit u mapowm, http://www.ege.edu.ru/
MMOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

66 [IpuknagHeie 3a1a4n, CBA3aHHbBIE CO http://www.fipi.ru/
cdepoii u mapom http://www.ege.edu.ru/
[ToBTOpEHME: OKPYKHOCTH HA -

http://www.fipi.ru/
67 IJIOCKOCTH, BBIYUCIIEHUS B
http://www.ege.edu.ru/

OKPYXHOCTH, CTaH/IapTHBIE TI0I00MsI

68 Paznuunbie KOMOMHAIIMH T http://www.fipi.ru/
BpAILICHUS U MHOTOIPaHHUKOB http://www.ege.edu.ru/

69 3agaum o TeMe ""Tena u MOBEpXHOCTH http://www.fipi.ru/
BpaieHus" http://www.ege.edu.ru/

70 3agaun no Teme ""Tena U MOBEpXHOCTH http://www.fipi.ru/
BpaieHus" http://www.ege.edu.ru/

71 Kontponsnas padota "Tena u
MOBEPXHOCTH BpamieHus"
O0BéM nununapa. Teopema 00 00bEME

72 H AP P https://www.yaklass.ru/
MPSMOTO ITUJIUHAPA
Brruncienue 005EMOB TENT ¢ HOMOIIBIO

73 onpenenéuHoro uurerpaia. O0bEM https://www.yaklass.ru/
KOHYyca
ITnomaau 60KOBOM M HOJHOM

74 e https://www.yaklass.ru/

IOBCPXHOCTU KOHYCaA
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75

CrepeomeTrpuieckue 3a/1auu,
CBSI3aHHBIE C BEIYUCIICHUEM 00HLEMOB
LWINHIpA, KOHYyCa

http://www.fipi.ru/

http://www.ege.edu.ru/

76

[IpukiagHeie 3a1a4m O TEMe
"O0bEMBI U TUIOIIAIN TOBEPXHOCTEN

Ten"

http://www.fipi.ru/

http://www.ege.edu.ru/

77

O06bEM 1Iapa U MapoBOTroO CEKTOpa.
Teopema 06 00nEme mapa. [Tnomans
ctepsl. CTepeoMeTpuiecKre 3a/1a4H,
CBSI3aHHBIE C BEIYHCIIEHUEM 00BEMOB
mrapa, apoBOTro CETMEHTa U
IIapOBOTO CEKTOPA

http://www.fipi.ru/

http://www.ege.edu.ru/

78

[IpuknagHeie 3aqa4n Mo TeMe
"O0BEMEI Tea", CBsI3aHHBIE C 00BEMOM
miapa ¥ miomaabio chepsl.
CoOTHOIICHUS] MEXKTY TTOIIASIMHU
TTOBEPXHOCTEH 1 00bEMaMU TI0TI00HBIX
Tel

http://www.fipi.ru/

http://www.ege.edu.ru/

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEMa rpu mo00uu.
CrepeoMeTprYECKHUE 3a/1a4H,
CBsI3aHHBIE C BBIUYHUCIIEHHEM 00BEMOB
TeJ U IJI0IIaAei MOBEpXHOCTEN

http://www.fipi.ru/

http://www.ege.edu.ru/

80

KontponbHas padota "[lnomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

81

JIBM>KEHUS POCTPAHCTBA.
OTtob6paxenus. JIBuxeHus u
paBeHcTBO Quryp. O61uue cBoiicTa
JIBUKECHUN

https://www.yaklass.ru/
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http://www.ege.edu.ru/
https://www.yaklass.ru/

82

Bunbl nBuKeHUN: NMapauieIbHbII
IIEPEHOC, LICHTPAJIbHAs CUMMETPU,
3epKaJIbHasi CAMMETpUs, IOBOPOT
BOKPYT NPSAMOU

https://www.yaklass.ru/

83

[Ipeo6pazoBanwms mogoous. [Ipsmas u
cepa Diinepa

https://www.yaklass.ru/

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC IBVIKCHUS

https://www.yaklass.ru/

85

Kontponbhas padota "BekTops! B
MIPOCTpaHCTBE"

86

O6o06maromiee nopropeHue 11
MIOHSATUHA U METOJIOB Kypca F€OMETpUH
10-11 kmaccoB, cucTeMaTH3AIHAS
3HaHuil: "[lapaiienbHOCTh TPSIMBIX U
IJTOCKOCTEH B MpocTpaHcTBe"

http://www.fipi.ru/

http://www.ege.edu.ru/

87

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca reOMEeTpUu
10-11 xmaccoB, cucreMaTH3anus
3HaHuil: "BekTopsl B nmpocTpancTse"

http://www.fipi.ru/

http://www.ege.edu.ru/

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca reéOMETpUH
10-11 kmaccoB, cucreMaTH3aus
3HaHuii: "BekTopsl B mpocTpancTre"

http://www.fipi.ru/

http://www.eqge.edu.ru/

89

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca reOMeTpUun
10-11 kmaccoB, cucTeMaTH3aIUs
3HaHui: "O0beM MHOTOTpaHHUKA"

http://www.fipi.ru/

http://www.eqge.edu.ru/
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http://www.fipi.ru/
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http://www.ege.edu.ru/

90

Ob6o6maromee noropenue 11
MOHSTHI U METOJIOB Kypca TeOMETPUU
10-11 ximaccoB, cucTreMaTH3anus
3Hanuii: "O0beM MHOTOTpaHHUKA"

http://www.fipi.ru/

http://www.ege.edu.ru/

91

O6o6mraromee noproperne 11
MOHATUH U METOZOB Kypca TeOMETpUH
10-11 ximaccoB, cucreMaTH3amus
3HaHui: "[lomany NoBepXHOCTH U
00BEMBI KPYIJIbIX TET"

http://www.fipi.ru/

http://www.ege.edu.ru/

92

O6o6matomee moroperue 11
MIOHSATHUH U METOJIOB Kypca F€OMETpUH
10-11 kmaccoB, cucTeEMaTH3AINAS
3HaHuil: "[lnomany moBepXHOCTH U
00BEMBI KPYTJIBIX TEN"

http://www.fipi.ru/

http://www.ege.edu.ru/

93

Hrorosas koHTpoJbHAs paboTa

94

[ToBTOpEeHuE, 0600IICHNE 1
cUCcTeMAaTu3alys 3HaHUuI

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

http://www.fipi.ru/

http://www.ege.edu.ru/

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

http://www.fipi.ru/

http://www.eqge.edu.ru/

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

http://www.fipi.ru/

http://www.eqge.edu.ru/
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Wcropus pa3BUTHS CTEPEOMETPUM KaK

98 HayKU U €€ POJIb B pa3BUTUHU 1 http://www.fipi.ru/
COBPEMEHHBIX NHKEHEPHBIX U http://www.ege.edu.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BUTHS CTEPEOMETPUM KaK

99 HayKU U €€ poJib B pa3BUTUHU 1 http://www.fipi.ru/
COBPEMEHHBIX NHKEHEPHBIX U http://www.ege.edu.ru/
KOMITBIOTEPHBIX TEXHOJOTUI
WcTopus pa3BUTHS CTEpEOMETPUH KaK

100 HayKU U €€ poJib B Pa3BUTHHU 1 http://www.fipi.ru/
COBPEMEHHBIX NHKEHEPHBIX U http://www.ege.edu.ru/
KOMITBIOTEPHBIX TEXHOJIOTUI
WcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HAaYKH U €€ pOoJib B Pa3BUTUHU 1 http://www.fipi.ru/
COBPEMEHHBIX HH)KEHEPHBIX U http://www.ege.edu.ru/
KOMIBIOTEPHBIX TEXHOJIOT U1
HcTopust pa3BUTHS CTEPEOMETPUH KaK

102 HAaYKH U €€ pOoJib B Pa3BUTUU 1 http://www.fipi.ru/
COBPEMEHHBIX HH)KEHEPHBIX U http://www.ege.edu.ru/
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus. 10-11 knaccel: YueOHUK 1151 00111€00pa30BaTENIbHBIX OpTraHU3aIU.

Aranacan JI.C.,byty30B B.®., np. M.: [Ipocsemienne, 2022.

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

C.M. CaaksH, B.®. byry3os. U3yuenue reomerpuu B 10 — 1 1knaccax:
Meronuueckue pekoMeHaanuu K yaeOuuky. Kuaura nist yuurens. — M.
IIpocsemenne,2001.5.1.

3uB. /lunaktuueckue marepualsl 1o reometpuu A 10 knacca. —

M.IIpoceenienue, 2008r.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

https://www.yaklass.ru/

http://school-collection.edu.ru/.

http://www.math.ru/
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