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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUIEHHE,  (QopMHUpyeMoe  TpuU  H3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbI, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijieIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JBYIPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, NPaBWIbHAS TpPEyrojbHas NUpamMuAa M MPaBHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU MpPSIMOW MPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOIPAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaijienenuneaa M cienctsus u3 He€. OO0bEM mpsMoll u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl mnockocTsio. [loHsSTHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHE BEKTOpPOB. CBOICTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyrosibHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JIBmwxeHus: mpoctpancTBa. OToOpakeHus. J[BM>KeHUS W PaBEHCTBO (Quryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) NaTPUOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuuyHbiM  cpepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS .

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOoll KakK CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3zoBble jornyeckue AecTBU:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSIX, MpejiaraTh KPUTECPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBATh TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3TMYHBIX BHUAOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHMsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBeEpcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yIbTaTOB JCSATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUSA C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIUMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalCHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHMA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB

Ne duekTpoHHbIe (LM POBbLIE)
HanmeHnoBanue pa3iaeioB 4 TeM IPOrpaMMBbl KoHnTpoJbHbIe

n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI

padoThI
BBenenue B crepeoMeTpuio 23 1 https://m.eds00.ru/886719bc
B3anmHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE 6 1 https://m.eds00.ru/886719bc
n o
apaJJIeIbHOCTD MPSAMBIX U INIOCKOCTEH B 8 https://m.edsoo.ru/886719bc
MIPOCTPAHCTBE
n .
epIICHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEHN B o5 httns://m.edsoo.ru/886719bc

MIPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1 https://m.edso00.ru/886719bc
MHororpanHuku 7 1 https://m.eds00.ru/886719bc
Bekrops! B npocTpaHcTBe 12 https://m.edso00.ru/886719bc
HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 p https://m.edsoo.ru/886719bc
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc

11 KJIACC

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI KourpoJibHbie
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1 https://m.eds00.ru/886719bc
5 HOBTOPCHI/IG, 0000111eHIE U CUCTEMaTH3AUs 15 1 https://m.edsoo.ru/886719bc
3HAHUU
3 O0BEM MHOTOTpaHHUKA 17 1 https://m.eds00.ru/886719bc
4 Tena BpameHus 24 1 https://m.edso0.ru/886719bc
5 [Tnomanu moBepXHOCTH U OOBEMBI KPYTJIIBIX TEI 1 https://m.edso0.ru/886719bc
6 JIBrOKeHUS 1 https://m.eds00.ru/886719bc
7 HOBTOP@HI/IG, 00001IeHNE U CUCTEMAaTH3AIUS 17 ) https://m.edsoo.ru/886719bc
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acosB

Bcero

KoHTpoJbHbIE
padoTsbI

OcHoBHBIE TIpaBUIIa U300pAKEHHSI HA PUCYHKE TUIOCKOCTH, MapajlIeIbHbBIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

ITonsTus CTCPpCOMCTpPUU: TOUKA, IIpsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO. OcCHOBHEBIE

npaBujIa N300paKeHUsI HA PUCYHKE TIJIOCKOCTH, MapaJUIeIbHbIX MPSMbBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[ToHsATHS: IepeceKaroecs IIOCKOCTH, MIePECEKAONINecs IpsMast 1
IUIOCKOCTB; TIOTYIIPOCTPAHCTBO

[MonstTus: nepecekaromuecs IIOCKOCTH, IEPECEKAIONIHEcs IpsMas 1
IUIOCKOCTB; TIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, H300pakeHUE MPOCTEHUIITUX MPOCTPAHCTBEHHBIX (pUTYP,
HECYIIECTBYIOIINUX O0OHEKTOB

AXCHOMEI CTCPCOMETPHU U ICPBBIC CICACTBUA U3 HUX

AxcuoMel CTCPCOMETPHUU U NICPBBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE ClieICTBUSI 13 HUX. CriocOOBI 3aaHus

IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U MJIOCKOCTEMN

10

11

N300paxeHne cedeHnii mupaMmuibl, Kyoa v MpuU3Mbl, KOTOpPBIE TPOXOIAT Yepe3

ux péopa. M3o00paxeHne nepecedueHus MOTyUYeHHBIX TIOCKOCTEH.
PaCKpaIHI/IBaHI/Ie IMIOCTPOCHHBIX ceueHnu Pa3HbIMH LBETAMU

N3o6pakenue ceueHuit nmupaMmuisl, Kyoa U MpU3Mbl, KOTOPBIE IPOXOISAT Yepe3

ux péopa. M3o0paxeHne nepecedeHns MOIyYSHHbIX MIOCKOCTEH.




PackpammBanue NOCTPOCHHBIX CEYEHUH PA3HBIMU LIBETAMU

N3o00paxenne cedeHnii mupamMmuibl, Kyoa v Mpu3Mbl, KOTOpPBIE TPOXOISAT Yepe3

12 ux p&opa. M3o0pakeHne nepecevdeHus MOyICHHBIX TIOCKOCTEH.
PackpammmBanue MOCTPOCHHBIX CEYCHHUH Pa3HBIMU [IBETAMU
N300pakeHre ceueHni MMpaMuibl, KyOoa U TIPU3MBbI, KOTOPBIC TPOXOIAT Yepes3

13 ux péopa. M300pakeHne nepecedeHus MoJyICHHBIX TUIOCKOCTEH.
PackpamiBanue MOCTPOCHHBIX CEYCHUN Pa3HBIMH I[BETAMU

14 MeTtoa cnefoB it TOCTPOSHUS CeUSHU

15 Merton crenoB A MocTpoeHust ceueHui. CBOMCTBA MEpeceueHUi MPSMBIX U
IJIOCKOCTEM

16 Mertoxa cienoB Juis NOCTpOoeHHs ceueHuit. CBONCTBA NEpeceUeHH MPSIMBIX U
MIJIOCKOCTEH

17 [TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém toukam Ha péopax. Coznanue
BBIHOCHBIX YePTEIKEH U 3aIUCh IIaroB IMOCTPOCHHUSI

18 [TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIUCh IIIaroB IMOCTPOCHHUSI

19 [TocTpoeHue ceyeHuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aMUCh I1aroB MOCTPOCHHUS

20 [TocTpoenue ceuenuii B nupamue, Kyoe mo Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIUCh IIIaroB IMOCTPOCHHUSI

21 [ToBTOpeHue muaHuMeTpuu: Teopema 0 MPOMOPIHMOHATBHBIX OTPE3KaX.
[Tonob6ue TpeyroabHUKOB

99 [ToBTOpenue nnanumerpuu: Teopema Menenas. PacyeTsl B ceueHusX Ha
BBIHOCHBIX YepTekax. McTopus pa3BUTHS IJIAHUMETPHH U CTEPEOMETPUN

OHTpOJIbHAs paboTa "AKCHOMEBI cTepeomeTpuu. CedeHus

23 K oora "A C "
B3aumHoe pacmnonoxeHue npsmMbIx B MpocTpaHcTBe. CKpeIrBarOmuecs

24 npsimble. [Ipu3HaKky ckpenuBaronmxcs npsmeix. [lapainenbHbie npsMbie B

IPOCTPAHCTBE




TeopeMa 0 CyLIECTBOBAHUY U €IMHCTBEHHOCTH IIPSIMOM NapaJlIEIbHOM TaHHON

25 MPSMOM, MPOXOASIICH Yepe3 TOUKY IPOCTPAHCTBA U HE JIS)KAIIIEH HA TaHHOMN
npsMoil. JleMMa o nmepecedeHnH napasuiesIbHbIX NPSAMbIX IUIOCKOCTBIO

26 [TapamienbHOCTB TpeX NpsAMBIX. TeopeMa 0 TpEX NmapajleIbHbIX IPSAMBIX.
TeopeMa 0 CKpelMBaOIKUXCA MPSMBIX

97 [TapannensHoe npoekTrupoBanre. OCHOBHBIE CBOMCTBA APAJLIEIBHOTO
npoekTupoBanus. M3o0paxenue pa3Hbix GUTYp B MapaljieIbHON MPOSKIIUU

28 LleHTpanbHas NPOEKUUsA. YTOJI C COHAIIPABICHHBIMU CTOPOHAMH. YTOJI MEXY
PSIMBIMU

29 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIOI0KEHUEM
IPSIMBIX B IPOCTPAHCTBE
[ToHsATHA: MapaIeNTbHOCTh NPSAMOM U INIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak

30 NapajuIeIbHOCTH NPSIMOU U MIIOCKOCTH. CBONCTBA MapajuieIbHOCTH IPSIMON U
IIJIOCKOCTH

31 ['eomeTpuyeckue 3a1aun Ha BBIYMCIICHUE U OKA3aTeJIbCTBO, CBSI3aHHBIE C
NapaJuIeIbHOCTHIO NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoeHue ceueHns, MPOXOASAIIETO Yepe3 JaHHYIO IPSIMYIO Ha YEPTEKE U
MapajuIeIbHOTO APYror NpaMon. Pacuér oTHomeHnm

33 [TapannensHas npoekuys, IPUMEHEHUE I IOCTPOSHUS CeUeHHH KyOa u
napayuienenunena. CBoicTBa nmapauenenumnena U npu3Mbl

34 [TapamnenpHble m10ckocT. [Ipu3HaKky napanebHOCTH IBYX MJIOCKOCTEN

35 TeopeMa 0 mapayIeNbHOCTH U €IMHCTBEHHOCTH IJIOCKOCTH, MPOXOSIIEN Yepes
TOYKY, HE IPUHAJUIEKALLYIO JAaHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBolicTBa napajuieabHbIX MNIOCKOCTEN: O MAPAJITIEIBHOCTH MPSAMBIX
NepeceYeH s PU NEPECEUCHUN JBYX NapauIEIbHBIX INIOCKOCTENH TPEThEH
CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax mapauleIbHbIX MPSIMBbIX,

37 3aKJIFOYEHHBIX MEX/y MapajIeIbHbIMU INIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOM C

ABYMs TapaJJICJTIbHBIMU IIJIOCKOCTAMUA




38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu 1

39 [ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO TPEYT OJIbHUKA 1

40 CaotlicTBa Ky0a U IPSIMOYTOJILHOTO Tapaslieenuie/a 1

41 Bolunciienue 1iauH 0Tpe3KoB B KyOe U IIPSMOYTOJIbHOM MapaliesenuIe e 1

42 [TepnieHAMKYIAPHOCTD NPSIMOM U IIOCKOCTH. [IpH3HaK NeprneHuKyISpHOCTH 1
IPSAMOM U TIOCKOCTH

43 [IepnieHIUKYIAPHOCTD NPSAMOM U INIOCKOCTH. [Ipu3HaK nepneHauKyIsIpHOCTH 1
IPSIMOM U TNIOCKOCTH

44 Teopema 0 Cyl1ecTBOBaHMU U €IMHCTBEHHOCTH MPSIMOM, POXOAsIIEH uepes 1
TOYKY NPOCTPAHCTBA U NEPIEHIUKYJISIPHOH K MJIOCKOCTH

45 [TnockocT U NepreHANKYISIpHbIE UM IPSIMbIE B MHOTOI'paHHHKaX

46 [InockocTu U nepneHAUKYISPHBIE UM MIPSIMbIE B MHOTOI'PaHHUKAX

47 [Tepnennukynsap u HakioHHas. [locTpoeHne nepneHIuKysApa u3 TOUYKU Ha 1
OpSAMYIO

48 [lepnennukynsap u HakiaoHHas. [locTpoeHue neprneHanKysgpa U3 TOUKU Ha 1
IPSIMYIO

49 Teopema o Tpéx nepneHaAnKyIsgpax (npsmast 1 oOpaTHast)

50 Teopema o Tpéx nepneHAuKyIspax (mpsimas ¥ oopaTHas)

51 Yroa Mexay CKpelMBaroIIMMHKCS IPSIMBIMU

59 [Torck nepneHaANKYJIIIPHBIX MPSMBIX C IIOMOIIBIO EPIEHINKYIISIPHBIX 1
IJIOCKOCTEHN

53 OpToroHanbHOE IPOEKTUPOBAHKE 1

54 [Toctpoenue ceuenuii kyba, mpuU3Mbl, MPABUIBLHON MUPAMUIBI C TIOMOIIIBIO 1
OpPTOTOHAJILHOM MPOEKINH

55 [Toctpoenue ceuenuii Kyda, MpU3Mbl, TPABUIILHON MUPAMUIBI C TOMOIIBIO 1
OpPTOTOHAJILHOM MPOEKINH

56 CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIOCKOCTH. [lmockocT cummeTpuit 1




B MHOI'OI'paHHUKax

HpI/ISHaK NEPNCHANUKYIIAPHOCTH pr[MOfI U IIJIOCKOCTH KaK CJIICACTBHEC
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CUMMETpUU

58 [TpaBriIbHBIE MHOTOIpaHHUKH. Pac4€T paccTOsSHUM OT TOYKHU A0 INIOCKOCTH

59 [IpaBuiibHBIE MHOTOIPaHHUKHU. Pacd€T pacCcTOSHUI OT TOYKHU J0 INIOCKOCTH

60 Crioco0Obl OIyCTUTh NEPIIEHAUKYIISPBl: CAMMETPHUS, CIIBUT TOUKHU IO
napasuieibHON mpsMOi

61 CnBur no HenapauienbHON IPSIMON, U3MEHEHHE PAaCCTOSTHUI

62 KonrponbHas padora "B3anMHoe paciioyiokeHre IpsMbIX U IJIOCKOCTEN B
npocTtpaHcTBe"

63 [ToBTOpEHME: yron Mexay IpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHUE: Yroa MEXIy CKPEIIMBAIOIIMMHUCS MPSMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIYNCICHUS YIJIa MEXTY NIPSMBIMU B
MHOTOTpaHHHUKaX

66 JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yria

67 [TepnienquKynsipHBIE MI0CKOCTH. CBOMCTBA B3aMMHO NEPIIEHINKYISPHBIX
IJIOCKOCTER

68 [Tpu3Hak NeprneHIuKyJIIPHOCTU IUIOCKOCTEN; TeopeMa O IPSIMON NEPECEUEHUS
JBYX IUIOCKOCTEN NMEPNEHANKYIISIPHBIX TPEThEN TUNIOCKOCTH

69 [IpssmoyroibpHBIN napauienenunen; Kyo; n3MepeHus, CBoiicTBa
IIPSIMOYTOJIBHOTO MTapasulelICNIe1a

70 Teopema o AMaroHany NpsSMOYTOJBHOTO MAapaJUIENENIAIIENa U CIEACTBUE U3 HEE

71 CrepeoMeTpHuueckre U NpUKIIAIHbIE 33]]a4, CB3aHHbIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U TNIOCKOCTH

79 [ToBTOpEHME: CKpeLBalOLIecs MPpsMbIe, TapajieabHbIe IJIOCKOCTH B

CTaHJAPTHBIX MHOTOI'paHHHUKAaX




[Tapa napaienbHbIX IJIOCKOCTEN HAa CKPEIIMBAIOIIMXCS IPSIMbBIX, PACCTOSIHUE

3 MEX]1y CKPELIUBAIOLUIUMUCS MPSIMBIMHU B IPOCTHIX CUTYAIIUSIX 1
74 Paccrostnre oT TOUKM 10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM J10 MIIOCKOCTU 1
75 Brruncnenue paccTosHUN MEXTy CKPEUIMBAIOIIMMUCS MPSMBIMH C TOMOIIBIO 1
NEePIEeHIUKYISPHOM MJI0OCKOCTH
76 TpéxrpaHHslid yroj, HEpaBeHCTBA I TPEXIPaHHBIX yriaoB. Teopema 1
[Mudaropa, TeopeMbl KOCUHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO yTia
77 OneMeHThl chepruuecKoil reOMeTpun: reoIe3nUecKre JIMHUM Ha 3emiie 1
78 KonTtponbsHast padota "Yrisl u paccTostHUS" 1
79 Cucremaru3zainus 3HaHUN "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buael mupamun. [IpaBuiabHas nupamuga 1
81 [Ipusma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
82 [Tpsimoii mapasuienenune1, IpSMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Brinykisle MHOrorpanauku. Teopema Ditnepa 1
84 Beinyknsle MHOrorpanauku. Teopema Oinepa. [IpaBunbHble U 1
HOJTYTIPABUIIbLHBIE MHOTOTPAHHUKHU
85 KonTponbHnas padora "MHuororpaHHuku" 1
86 [ToHsiTHE BEKTOpa Ha MIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3HOCTH BEKTOPOB 1
89 [TpaBwiio mapamienenueaa 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxxenue BekTopa 1o 6a3zucy Tpé€X BEKTOPOB, HE JISKAIIUX B OJHOM 1
IJIOCKOCTH
92 CkaJisipHOE MTPOU3BE/ICHUE
93 Brruncrnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE




94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiitme 3a1a4n ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O0o01IeHre U cHCTeMaTU3alus 3HAHUH 1
100 HroroBast kKoHTpoOIbHAs paboTa 1
101 Hroroas kouTpoapHas padbora 1
102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoxka KonTpoJbHbIe
Bcero
padoThI
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Tembl "CkansipHOe IPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Bolunciienue yriia Mex 1y BEKTOpaMu B IpOCTpaHcTBE" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, IPOXOASAIIECH Yepe3 Be TOUKHU" 1
3) YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTU B OTPE3KaxX 1
6 YpaBHEeHHE MJI0CKOCTH, HOPMallb, YpaBHEHHE IJIOCKOCTH B OTPE3Kax 1
7 BexTopHoe npoussenenue 1
8 JluHeiiHble HEPAaBEHCTBA, IMHEHHOE MPOrPAMMUPOBAHKE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
10 AHanuTHYECKHe METOIBI pacuéTa yriia MeX/1y MPSIMbIMH B MHOTOTPaHHUKAX 1
HAJIUTUYECKUE METObI pacy€Ta yria MeXy MJIOCKOCTIMU B MHOTOTpaHHHUKAX
11 A y y 1
12 ®DopmyJsia pacCTOSIHUSL OT TOUKH /10 TUNIOCKOCTH B KOOpJAUHATaX 1
13 HaxosxaeHne pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH B KyOe 1
14 HaxoxneHnne paccTostHUN OT TOUYKHU JI0 TIOCKOCTH B MPABUIILHON MUPAMUIE 1
15 KonrtponbHas pabora "AHanutuueckas reomerpus"” 1 1
16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKHU 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NTEPECEUEHUS MPSIMBIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble NpsIMBbIE U TUIOCKOCTH: NTAPAJIIENIbHBIE CEYEHUS
20 [TapamrensHbIe TPSMBIC U TUIOCKOCTH: PacUET OTHOIICHUIH



HapanneanHe MMPAMBIC U TINIOCKOCTH: YIJIbI MCIKAY CKPCIIUBAOIIUMUCH

21
IPSIMBIMU

99 [eprienAuKyIsIpHBIC TIPSIMBIE U IIIOCKOCTU: CTaHIAPTHHIE MAPhI
NEePIEHANKYIAPHBIX TUIOCKOCTEH U MPSAMBIX, CHMMETPHH MHOTOTPAHHUKOB

23 [leprieHauKyIsIpHBIE MIPSAMBIE U TUIOCKOCTH: TEOPEMa O TPeX MEePIEeHIUKYIIpax

24 [eprienAUKyIsIpHBIC TIPSMBIE U IJIOCKOCTU: BEIYUCICHHS JUIMH B
MHOTOT'paHHHKaX

o5 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIbI JIIsl TLTOMIAICH,
COOOpakeHHs TI0100Us

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYJIIbI JIJIsl TLTOMIAICH,
COOOpakeHUS TI0100US

97 [ToBTOpEHue: mona M MHOTOYTOJIBHUKOB, (POPMYJIBI IS TUTOIIAICH,
COOOpaXkeHHs TI0100Us

98 [Inomany ceyeHnit MHOTOTPAaHHHUKOB: TIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 10 100Ust

29 [Tnomaau ceueHNit MHOTOrpaHHUKOB: MJIOIA U TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpakeHUs MoA00Us

30 KonTponabnas pabora "[loBTOpeHue: MHOTOTpaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31 O06BéM Tena. OOBeM MPSIMOYTOJIBHOIO NapajieNnenunena

32 3amaun 00 yaBOCHUH Ky0a, 0 KBaipaType Ky0a; 0 TPUCEKITUH yTIia

33 CrepeomeTpHuuecKkue 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO
napaJieNenuneaa

34 [Ipuxiagnele 3a1a4u, CBsI3aHHbBIE C BRIYMCICHHEM 00bEMa MPSIMOYTOJIBHOTO
napaJenenuneaa

35 O0BEM psIMON TIPU3MEI

36 CrepeomeTpHuuecKHe 3a/1auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB MPSMON




IIPU3MBI

37 [Ipuknagabie 3a1a491, CBI3aHHBIE C 00BEMOM MPSMON MTPU3MBI 1
38 Brrancnenue 00bEMOB TN ¢ TOMOIIBIO onpeaenéHHoro naterpaia. Oobpém 1
HAKJIOHHOM MPU3MBbI
39 Brrancnenue 00bEMOB TN ¢ TOMOIIBIO onpeaenéHHoro naterpaia. Oobpém 1
TTUPAMHU/TBI
40 ®dopmyna o0bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMUJL C OOIIUM YTJIOM 1
41 ®opmyna 06bpéMa upamuibl. OTHOIIEHHE 00BFEMOB TUPAMUJL C OOIIUM YIIIOM 1
42 CrepeoMeTpHuuecKkue 3aauu, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1
43 CrepeomeTpuyuecKkue 3aa4m, CBI3aHHbIE ¢ 00bEMAMHU MHUPAMHUIBI 1
44 [Tpuknagaeie 3aaauu 1Mo Teme "O0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM 1
HAKJIOHHOM IPU3MBI
45 [Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM 1
MTUPAMU/IBI
46 [Ipumenenne 06bEMOB. Briunciienne paccTosIHUS 10 MIIOCKOCTH 1
47 Konrtponsnas padora "O6bEM MHOrorpaHHuka" 1
48 HunuHapudeckas MOBEPXHOCTh, 00pa3yoIUe MUINHIPUIECKOM MTOBEPXHOCTH 1
49 HMummaap. [psamoit kpyroBou nunueAp. [nomans noBepxHocTy HUIMHAPA 1
50 Konnueckast moBepXHOCTh, 00pa3yroiine KoHnueckou nmosepxHoctu. Konyc 1
51 CeueHue KOHYycCa MIIOCKOCThIO, TapaJIJIEIbHOM MIIOCKOCTH OCHOBAHUS 1
52 VYceuéHHblil koHYyC. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60xK0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCa 1
54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCA 1
55 CrepeomeTpudecKue 3a1a4i Ha I0Ka3aTeIbCTBO M BBIUMCICHUE, TTOCTPOCHUEM 1
CEYeHUH WIMHAPA, KOHyCca
56 CrepeomeTpryuecKkue 3aJ1a4 Ha 10Ka3aTeIbCTBO U BBIUUCIECHUE, TOCTPOCHUEM 1

CcedyeHU HUJINHApPA, KOHYyCa
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HpI/IKJIa[[HBIe 3ala4yu, CBA3aHHBIC C HUJIMHAPOM

58 [Tpuxnanuele 3a1a4u, CBSI3aHHBIE C HHJIUHAPOM

59 Cdepa u map

60 [lepeceuenue chepsl u mapa ¢ wiockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. Bu u n300pakenue mapa

61 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u chepsr 1
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

62 VYpasuaenue chepsl. [Ltomans chepsl u e€ gacrei

63 Cummetpus cdepsl 1 mapa

64 CrepeomeTpHyecKye 3aaui Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIC CO 1
cdepoit u mapoM, NOCTPOSHUEM UX CEUEHUHN TIIOCKOCTHIO

65 CrepeomeTpHyecKre 3aJaui Ha JOKA3aTeIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO 1
cdepoii u mapom, MOCTPOSHUEM UX CEUECHHH MIIOCKOCTHIO

66 [Ipuknagabie 3a1a49u, CBSI3aHHbBIE CO c(hepoil U mapom 1

67 [ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BBIYMCICHUSI B OKPYKHOCTH, 1
CTaHJapTHBIC TTOA00US

68 Paznuuynbie KOMOMHALIMY TEN BPAIlIEHUs U MHOTOTPAHHUKOB 1

69 3amaun 1o Teme "Tena v MOBEPXHOCTH BpaIieHus" 1

70 3anauu o teme "Tena ¥ MOBEPXHOCTH BpalleHUs" 1

71 KonrtponsHas padota "Tena 1 moBepXxHOCTH BpaleHus" 1

72 O6neém mmuuHapa. Teopema 06 00bEME MPSIMOTO MIIMHIPA 1

73 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO onpeaenEéHHoro naTerpana. Oobpém 1
KOHyca

74 [Tnomaau 6OKOBOM M MOJHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpruecKUe 3aa41, CBI3aHHbBIE C BHIYUCIEHUEM 00bEMOB IIUITHHIPA, 1
KOHyca

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U IUIOIIAAN TOBEPXHOCTEH Ten" 1




O0béMm mapa u mapoBoro cexkropa. Teopema 06 06wEMe mapa. [Tnomanp

77 cheprl. CTepeoMeTprUIECKHE 3a/1a91, CBI3aHHBIE C BBIYUCICHUEM 00BEMOB
11apa, IapoBOro CerMeHTa U IapoBOro CeKTopa
[puxnagneie 3amaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00bEMOM IIapa U

78 wionanbio ceprl. COOTHOMICHHUS MEX Y TUIOIIAIIMU TIOBEPXHOCTEH 1
00BbEMaMU TOOOHBIX TET
[TonoGHble Tena B mpocTpaHcTBe. MI3MeHeHue 00béma rpu o 100uHu.

79 CrepeoMeTprUeCKUe 33]]a4H, CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB TN U
IJIOIIAJEH TOBEPXHOCTEN

80 KonTponbnas pabota "[1nomany noBepxHOCTH U 00bEMBI KPYTIIBIX Tt

81 JBmxenus npoctpancTBa. OToOpakeHus. [IBikeHus 1 paBeHCTBO Guryp.
OO61ue cBoiicTBa JBUKEHUI

82 Bupl aBrkeHMit: napaiesbHbIA IepeHoc, LIEHTpalbHas CUMMETpus,
3epKalbHasi CAMMETPUSI, IIOBOPOT BOKPYT MPSIMOA

83 [IpeoOpaszoBanus nmonobus. [Ipsmas u cepa Ditnepa

€OMEeTpUYECKHE 3a7a9il Ha IPUMEHEHHE JIBIKEHHS

84 r

85 Konrtponsnas padora "Bekropsl B mpocTpaHcTse"
O6o6maromiee nopropenue 11 nousTuii u MeTo 0B Kypca reomerpuu 10-11

86 KJIaCCOB, CUCTeMaTu3alus 3HaHui: "[lapamienbHoCTh NPSMBIX U MJIOCKOCTEN B
npoctpaHcTae”

87 Ob6o6maromiee noropenue 11 nmonsaTuit 1 MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMaTu3alus 3HaHuil: "BexTopsl B mpocTpancTee”

88 Ob6o6maromiee noropenue 11 nmonsaTuit 1 MeTo0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alus 3HaHuil: "BekTops! B mpocTpaHcTBe"

89 O6o6maromiee nopropenue 11 nmousTuii 1 MeTo 0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 Ob6o6maromiee nopropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10-11

KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOTpaHHHKA"




Ob6o6maromee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11

91 KJIACCOB, CUCTeMaTu3anus 3HaHuii: "[1mo1mmaam moBepXHOCTH U 00 BEMBI 1
KpyrJibix Ten"
Ob6o6maromee nosropenue 11 nmonsTuit 1 MeTo0B Kypca reomerpun 10-11

92 KJIACCOB, cucTeMaTu3anys 3Hanuit: "Inomaay moBepXxHocTu 1 00bEMBI 1
KpYyIJibIX Ted"

93 HroroBast koHTpoIbHAs paboTa

94 HroroBast kKoHTpoIbHAs paboTa

95 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUsl 3HAHUI

96 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKHU U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HMH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTUU 1
COBPEMEHHBIX WH)XCHEPHBIX H KOMITBIOTEPHBIX TEXHOJOTHI

08 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKHU U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX WH)XCHEPHBIX H KOMITBIOTEPHBIX TEXHOJOTHI

99 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHU 1
COBPEMEHHBIX WH)XCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

101 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YuaeOuuk. ['eometpus. 10 xnace. A. I'. Mepamsk, . A. Homuposckuii, B. M.
[TonsikoB. + DnekTpoHHas popMa yueOHHKA

VYyebnuk. 'eomerpust. 11 knacc. A. I'. Mepsnsik, [. A. Homuposckuii, B. M.
[TonsikoB. + DnexkTpoHHas popMa yueOHHKa

I'eometpus. 10 knacc. CamocTOSITETbHBIE U KOHTPOJIbHBIE PaOOTHI
(yrmyonennsiit). Mepsisak A.I'., [lononckuii B.b., Pabunosuu E.M..
I'eometpus. 11 kimacc. CaMocTOsITENbHBIE U KOHTPOJIbHBIE PA0OTHI
(yryonennsiit). Mepsisak A.I'., Ilononckuii B.b., Pabunosuu E.M.
I'eomeTpus. 10 kimacc. YrayoneHnslid ypoBeHb. Metoandeckoe mocooue (E.B.
byuko, A.I'. Mep3isik, B.B. ITononckuii, M.C. Skup)

I'eomeTpus. 11 kmacc. Yrayonennslid ypoBeHb. Metoauueckoe nocodue (E.B.

byuko, A.I'. Mep3nsk, B.B. ITononckuii, M.C. fxup)

METO/IUYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

* DDVYe Pabouas mporpaMma ¥ METOMUECKUE MTOCOOMS (Ha caiTe Prosv.ru)
* Terpanb-TpeHaXED

* 3a/1aYHUK

* Terpagp-3K3aMeHATOP



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://eor.edu.ru

* Enunas koyuiekuus 1u@poBeIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnrHoe OKHO J1ocTyna K 00pa3oBaTesIbHBIM pecypcam

http://window.edu.ru

* Karanor yueOHbIX U3JjaHui, 000pYAOBAHUS U DJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB ist 0011ero oopa3oBaHus

http://ndce.edu.ru

* [IIk0nBHBIN IOpPTAI

http://www.portalschool.ru

Marepuansl no maremMatuke B EAuHON KoyuieKuuu nu@poBeIX 00pa30BaTebHbIX
pecypcoB

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

* MOCKOBCKHH LIEHTP HEMPEPHIBHOI'O MAaTEMaTHYECKOTO 00pa30BaHUs
http://www.mccme.ru

* 3a1a4M 10 TeOMETPUU: WH(DOPMAITMOHHO-TIOMCKOBAsI CHCTEMa
http://zadachi.mccme.ru

* IHTepHET-TIPOEKT «3aaaum»

http://www.problems.ru



° KOMHBIOTCpHa}I MaT€MaTHKa B IIIKOJIC

http://edu.of.ru/computermath

MATEPHAJIbBHO-TEXHUYECKOE OBECIIEUHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYIOBAHUE

[1nakatel, MOJIETN NPOCTPAHCTBEHHBIX (DUTYP, HAOOP TEOMETPUUECKUX
UHCTPYMEHTOB

OBOPYIOBAHME JIJTA ITPOBEJAEHN A JIABOPATOPHBIX 1
[TPAKTUYECKUX PABOT

Mopenu mpocTpaHCTBEHHBIX PUTYP, HAOOP TEOMETPUUECKUX UHCTPYMEHTOB
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