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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M IIPEAMETOB TI'YMAaHMTAPHOIO IIUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aa4, YMEHME BBIIBUIaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi mpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEMIHOr0 Npo(heCCUOHATBbHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 3a]1ay;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJH AKCUOMATUKU MpU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupoBaHHe TpPEACTAaBIECHUS O HEOOXOJUMOCTH  JOKAa3aTelIbCTB  MpPH
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABaTEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYallUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
T€OMETPUYECKUMHU OHATUSIMHA U HaBBIKAMU TIOCTIEI0BATEIBHO U TIOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4CHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYaIOUIMXCA K TMPOJOJDKCHUIO HM3YyUYEHUS MaTEeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henmenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MaPAJUIEIBHOCTD TPEX NPSIMBIX, ITAPAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauieibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMON U IUIOCKOCTU: NEPIEHAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM IO MJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbId U MHOTOI'PDaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHoOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. [lupamupa: n-yroibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTal3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOWA IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABUIBHBIX MPU3M, CHMMETPUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOpPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3IOKEHHH BEKTOpa II0 TPEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMHUIbl 1 KoHyca. O0bEM mIapa U I1apoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TeJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopauHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. BuIbl JBUXEHUWN: TMapaulebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSIIEMY POCCHUKWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapozaa, chopMHUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUECKUE 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur ¥ peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHEI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM I pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYID W HCCIIEIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN  MEXIy MOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIATh CBOU CYXACHUA C CYXICHUAMHU APYIHX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIUBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS W3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
NPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY NpPsIMOM U
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (TpU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIaMH, BBIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epemIaTh 3aJaddl Ha JOKa3aTENbCTBO MAaTEeMAaTUYECKHWX OTHOIICHUH W
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PElIEHUH MaTeMaTUYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TTPH PEIICHNN CTEPEOMETPUIECKUX 3a/1a4;

e U3BJICKaTh, MPEOOPA30BHIBATE M HHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pealbHBIE CUTYAIlMd, MPUMEHSITh U3YYCHHBIC TIOHATHS B
mpolecce TMOWCKAa peHIeHHs] MaTeMaTH4ecKd  CcQopMyIHMpOBaHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIE C HAX0XJICHUEM T€OMETPHUECKUX BEINYHH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOZTHO OMEpPUPOBATH TOHATHUSIMH, CBS3aHHBIMU C HJIWHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJaMHU BpalICHUS: HUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa u map) U 00bACHATD
CHIOCOOBI MOTYYCHHS TEJ BpAILCHUS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OIEpPUPOBATh MOHATUSMH, CBA3AHHBIMH C KOMOHWHAIMSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh HU3y4yaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIC) IIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHPOBATH W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh M300paXKEHUST MHOTOTPAHHMKOB U TEJl BpAlllCHHs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YePE3 BEPILUHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKAa3bIBATh TEOMETPUUICCKHUE YTBEPIKICHHS;

o MPUMEHSTh TEOMETpPHYECKUE (aKThl IS PEHICHUS CTEPEOMETPUUSCKHUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH TOJYICHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMbI, MOJACIUPOBATh pEaJIbHbIE CUTyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 6 https://oge.sdamgia.ru/
B
2 SAHMIOC PACTIOTOACHHE HPAVBIX B 6 0 1 https://oge.sdamgia.ru/
MIPOCTPAHCTBE
n o
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEN B 8 0 1 https://oge.sdamaia.ru/
IIPOCTPAHCTBE
I1
4 epneHHHIfyMpHOCTB HPHMRGE M 25 1 3 https://oge.sdamgia.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI B paccTOSTHUS 16 https://oge.sdamgia.ru/
MHororpanHuku 7 https://oge.sdamgia.ru/
BexkTopsl B mpocTpaHcTBE 12 https://oge.sdamgia.ru/
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9 0 https://oge.sdamgjia.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 17
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https://oge.sdamgia.ru/
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl

1 AHanuTuyeckasi reOMEeTpHs 15 1 3 https://oge.sdamgia.ru/
I1 600

2 OBTOPEHHE, 000 meHPUIe . 15 1 2 https://oge.sdamgia.ru/
cHCTEeMaTH3aIlus 3HAHU

3 O6bEM MHOTOTpaHHHKA 17 https://oge.sdamgia.ru/

4 Temna BpameHus 24 https://oge.sdamgia.ru/
n .

3) JIOLALH [IOBEPXHOCTH i1 00BEMEI 9 1 1 https://oge.sdamgia.ru/
KPYTJIBIX TEJ

6 JIBrOKCHUS 5 1 0 https://oge.sdamgia.ru/
IT 600

7 OBTOPEHHE, 000 meHIiIe 1 17 2 2 https://oge.sdamgia.ru/
cHCcTeMaTH3aIlus 3HaHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 13
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoarmrie  IMpaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI
OcHoBHbIe NpaBuiia H300pakeHUs Ha
1 PUCYHKE IJIOCKOCTH, ITapajuIeIbHbBIX 1 https://oge.sdamgia.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHs cTepeoMeTpHn: TOUKa, Mpsimas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUIIa U300paKEHHs Ha PUCYHKE 1 https://oge.sdamgia.ru/
IJIOCKOCTH, NMApaJIJIEJIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[TonsTHA: EepeceKaroIuecs MIOCKOCTH,
3 MEPECEKAOIINECS NPsAMAs U IIOCKOCT; 1 https://oge.sdamgia.ru/
MIOJIYTIPOCTPAHCTBO
[TonsTHS: MepeceKkarouecs MIOCKOCTH,
4 MEPECEKAOIINECS NPsAMAs U IIOCKOCT; 1 1 https://oge.sdamgia.ru/
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX PUTYD, 1 https://oge.sdamgia.ru/
HECYIIECTBYIOINUX 00HEKTOB
MHororpaHHuKH, U300pakeHUE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 1 https://oge.sdamgia.ru/
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE 1 https://oge.sdamgia.ru/
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CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paxkenue ceueHuit mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUYCHUN
Pa3HBIMH [IBETaMU

N300pakeHune ceueHuil nupamusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIYYE€HHBIX IUIOCKOCTEH.
PackpamBanne nocTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

N300pakeHune ceueHuil nmupamusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpammBanne NoCcTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U IIPU3MBI, KOTOPBIE NIPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
ITOJIYYEHHBIX ITJIOCKOCTEM.

https://oge.sdamgia.ru/

https://oge.sdamagia.ru/
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PackpammBanue NoCTpOCHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

Merton cnenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.

CaolicTBa niepeceyeHuid NPSMbIX U
IIJIOCKOCTEN

16

Meton ciie10B U1l IOCTPOEHUS CEUEHU M.

CBoiicTBa nepeceueHuid MpsIMbIX U
IIJIOCKOCTEMN

https://oge.sdamgia.ru/

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

20

21

[Toctpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I M 3aIIMCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

https://oge.sdamagia.ru/
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22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPUH

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsIMBbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€MHCTBEHHOCTH MPSAMOM MapaijiesbHOI
JTAHHOW MPSAMOM, IPOXOASIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIe)KaleH Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamtensHOCTB Tpex MpsAMBbIX. Teopema
0 TpEX mapaJuIeNIbHBIX NpsAMBIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapannenpsHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[MenTpanbHas npoeKkuus. YTomi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

3&,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3AHHBIC C

https://oge.sdamagia.ru/



https://oge.sdamgia.ru/

Pacroj0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ToHsiTHSA: MapaNaeaIbHOCTh NPSIMOI U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TJIOCKOCTH.
CaolicTBa napamienbHOCTU IPSIMOH U
IIJIOCKOCTH

31

32

33

34

I'eomerpuueckue 3a/1aun Ha BHIYUCIIEHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO
yepe3 JAaHHYIO NPSIMYI0 Ha YepTexe U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
AJIL TIOCTPOCHU A Ce4YeHH I KY6a u
HapaJureJCiuIieaa. CaoiicTBa
nmapajjiejicnmicaa U Mpu3mMbIl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAUISKALYIO TaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

https://oge.sdamgia.ru/

36

CBolicTBa napajuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpU NIEPECEUEHUH [IBYX ITapaUICIbHbBIX
IJIOCKOCTEMN TPEThEU
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37

38

CaolicTBa napamuieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajliesIbHbIX NMPSMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN IPAMOM €
JBYMS IapaJljIeIbHbIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuleJenune1a

https://oge.sdamgia.ru/

41

Brruucnenue niauH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TIapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IPSIMOMN U
IJI0OCKOCTH

TeopeMa o Cyl1eCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

46

[ImockoCcTH M NepeHINKYISPHBIE UM
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MMpsAMBIC B MHOTOTpaHHUKaX

47

48

49

[lepneHquKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynsipa u3 TOUKU
Ha MPSMYIO

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKynspa U3 TOUKU
Ha [PSAMYIO

Teopema o TpEX NMeprneHaAuKyIIpax
(npsimast 1 oOpaTHas)

50

51

52

Teopema 0 TpEX neprneHANKyIIpax
(mpsimast 1 oOpaTHast)

Yron MECKAY CKPpCHIMBAOIIINUMHACA
IIpsAMBbIMHA

[Touck neprneHMKyIsIpHBIX IPSIMBIX C
MOMOIIBIO EPHEHAUKYIISIPHBIX
IJIOCKOCTEN

https://oge.sdamgia.ru/

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoeHue ceuenuit kyoa, Npu3Msl,
[IPaBUIILHON IIUPAMUJBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyda, Ipu3Msl,
[IPaBUIILHON IIMPAMUBI C IIOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKLIUH

https://oge.sdamgia.ru/

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INIOCKOCTH. IInockocTn
CUMMETPUN B MHOT'OTPaHHUKAX

57

[Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU
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58

[IpaBunbHBIE MHOTOIpaHHUKHU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

CriocoObl ONyCTUTH HNEPIIEHANKYISAPHIL:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

CrBur 1o HenapayIeIbHOU MPAMOH,
M3MEHEHUE PACCTOSIHUIMA

62

Kontposnbnas padota "B3zanmuoe
pacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa MeXAy IPSIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA

yriia MEKAy NpsAMbBIMHA B MHOT'OT'PAHHHUKAX

https://oge.sdamgia.ru/

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX
YTJIOB IBYTPAHHOIO yTIila

67

68

[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHIuKyJIspHOCTH
ILJIOCKOCTEM; TeOpEMA O IPSAMOM
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IIEpPECEUEHMS IBYX IJIOCKOCTEN
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69

70

71

[IpsimoyronbHbIN Napauienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuliejienunena

Teopema o nuaroHanu NpsAMOYroJabHOTO
napajuleJIeIUIe a U CICICTBUE U3 HEE
CrepeoMeTpuuecKre U NPUKIIATHbIE
3aJ1a4M, CBA3aHHbBIE CO B3AUMHBIM
PacCIOJI0KEHUEM MPSAMBIX U INIOCKOCTH

https://oge.sdamgia.ru/

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKPEIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSAX

74

75

76

Paccrosinue oT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIIPHON
IIJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIjia

https://oge.sdamgia.ru/

77

DneMeHThI CPEePUIEeCKON TeOMETPHH:
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I€oAC3NYCCKUEC IMHHUHN Ha 3emiie

Kontposbnas padota "Yrib1 u

78 " 1
paccTosHus

79 Cucremaru3zauus 3HaHUN 1
"MHOrorpaHHuK U €ro 3JeMeHThI"

80 [MTupamuna. Buasl nupamuy. [paBunsnas 1
nupaMua

81 [Tpusma. Ilpsimast 1 HaKIOHHAsI TPU3MBI. 1
[IpaBunbHas npusma

82 [Ipsmoii napamienenunern, 1
IPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo

83 Brimykisie MHOTOrpanHuky. Teopema 1
Ditnepa
Beinykisie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBunbpHbIe U TOMYNIpaBUIbHBIE 1 https://oge.sdamgia.ru/
MHOTOTPaHHUKH

85 KonrtponbHas pabora "MHororpaHHUKHN" 1

86 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napannenenunena 1 https://oge.sdamgia.ru/

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUTOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1
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93 Brruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 1 https://oge.sdamgia.ru/
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o0menne 1 cucTeMaTu3alus 3HaHUK 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 Hrorosas KoHTpoJIbHAsT paboTa 1 https://oge.sdamgia.ru/
101 HroroBast koHTposIbHas paboTa 1 https://oge.sdamgia.ru/
102 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102 17

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[ToBTOopenue TeMbl "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocrpaHcrae”
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpenue Temsl "Brrunciienue yria .
3 P Yf 1 1 https://oge.sdamgia.ru/
MEXy BEKTOPaMH B IIPOCTPAHCTBE
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHne 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpPaMMHUPOBAHHE
JIuHeiitHble HEPaBEHCTBA, TUHEUHOE .
9 P ’ 1 1 https://oge.sdamgia.ru/
MpOTrpaMMHUPOBAHUE
10 AHaIUTHYECKHE METO/IbI pacuéTa yria 1
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX
11 AHaJIUTUYECKUE METOBI pacuéra yria 1

MCKAY IMIIOCKOCTAMU B MHOTOI'paHHHKax
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dopMyia pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTosiHuI OT TOYKHU 10 https://oge.sdamaia.ru/
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U https://oge.sdamgia.ru/
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuleNIbHbIe CeYeHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPEIUBAIOLIUMUCS
MPSIMBIMU
[TepnenguKynsipHBIC IPSIMBIC H

99 IJIOCKOCTH: CTaHJIapTHBIE Maphbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

93 [TepnenguKynsipHBIC IPSMBIC H

IIJIOCKOCTH: TEOpEMA O TPEX
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MEPIEHIUKYIISIPax

24

25

26

[leprnieniuKynspHBIE MIPSIMbIE U
IIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

[ToBTOpEHME: MUIOIMIAIM
MHOTOYT'OJIbHUKOB, (DOPMYJIBI SIS
101 IeH, COOOPaKEHHSI TIOI00MS

[ToBTOpEHHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

https://oge.sdamgia.ru/

27

[ToBTOpenue: momanu
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

28

29

30

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOJ00Us

[Inomany ce4eHnii MHOTOTpaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us
Konrtponsnas pabdora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

https://oge.sdamgia.ru/

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaiesnenumnena

32

33

3anaun 00 yABOCHUHU KyDa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMOM IPSMOYTOJILHOTO
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napajijiejacnuicaa

34

35

[Ipuknanuele 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

O06BEM IPSIMOI TPU3MBI

https://oge.sdamgia.ru/

36

CrepeoMeTpHUECKHE 334U, CBA3aHHBIC
C BBIYMCIICHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

38

39

[MpukiaaHbie 3312491, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0bém
HaKJIOHHOHM MPU3MBbI

Brruucienue 00bEMOB TEJI C IOMOIIBIO

ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

https://oge.sdamgia.ru/

40

dopMmyna 00bEMa TUPAMUIBI.
OTHouIeHHE 00BHEMOB MTUPAMHU]T C OOIIIUM
YTJIOM

41

42

43

dopmyna 00bEMa MTUPAMUJIBI.
OTHo1IeHHE 00HEMOB MTUPAMHU]T C OOIIIUM
YIJIOM

CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE
¢ 00béMaMy HAKIIOHHON MPU3MBI

CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIC
¢ 00bEMaMHU TUPaAMHUIbI

44

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
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IIPU3MBI

[Ipuknagueie 3agaun mo Teme "OO0bEMBI

45 Ten", CBsA3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. BeruncieHue
paccTostHUS 10 IIIOCKOCTH

47 KonrposeHas p 2'1'60Ta "O0mem https://oge.sdamgia.ru/
MHOT'OTpaHHUKA
unuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBoi HUIMHAP.
[1no1mane MOBEpXHOCTU LUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeucHue KOH}UIca IUIOCKOCTBIO, https://oge.sdamaia.ru/
napajuieIbHOM MII0CKOCTH OCHOBAHUS

50 Yceuénnsblit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUHN HUINHAPA,
KOHYyca

56 CrepeomeTpuueckue 3aauu Ha

A0Ka3aTCJIbCTBO U BBIYUCIICHUC,
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IIOCTPOECHUEM CEYEHUI LIUITUHPA,
KOHycCa

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

57
UIAHAPOM

58 [TpuknaaHbIe 3a1a9H, CBSI3aHHBIC C htts://oge.sdamaia.ru/
WIMHAPOM

59 Cdepa u map
[epecedenue chepsl u mapa ¢

60 tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa
[epecedenue chepsl u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. Byt n m300pakenue mapa

62 Ypasaenne chepsl. [Lomans chepsl u
e€ yacren

63 Cummerpus chepsl u mapa
Crepeomerprudeckue 3a1auu Ha

64 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(epoii U mIapom,
MOCTPOCHUEM MX CEYCHHI TIOCKOCTHIO
Crepeomerprudeckue 3a1auu Ha

65 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM HX CEYECHHH TIOCKOCTHIO

66 [TpuknagHelie 3a1a4n, CBI3aHHBIE CO https://oge.sdamdia.ru/
cdepoii u mapom

67 [ToBTOpEHHUE: OKPYKHOCTH Ha IIOCKOCTH,

BBIYUCIICHUSA B OKPY>KHOCTH,
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CTaHJIapPTHBIE TTO00US

68

69

Pazauunsie KOM6I/IHaHI/II/I TEJI BpalllCHUSA
1 MHOTOT'paHHHUKOB

3agaum o Teme ""Tena ¥ MOBEpXHOCTH
BpaiieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06beM mumuHapa. Teopema 00 00bEMe
MPSIMOTO LIWJIMHIpa

https://oge.sdamgia.ru/

73

Brruncienue 005EMOB TEII ¢ IOMOIIBIO
omnpeaenéHHoro uarerpana. Oobpém
KOHYca

74

75

76

IImomaay OOKOBOM U IOJIHOH
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aaun, CBI3aHHbIE

C BBIYMCIIEHHEM 00BEMOB LIMIIMH/IPA,
KOHyca

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Y TJIOIIA M TOBEPXHOCTEN Tet"

77

O0BEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Tnomans
chepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CEeKTopa

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
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Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaapio cdepbl. COOTHOIICHHS
MEXTy TUIOIIAIMHU TIOBEPXHOCTEH M
00BEMaMU TOTO0OHBIX TEJT

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuuecKue 3aauu, CBI3aHHbIE
C BBIYMCIIEHHEM 00BEMOB TeJ U
IJI0IIaeH MOBEPXHOCTEN

https://oge.sdamagia.ru/

80

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

82

83

JIBYOKEHHS IPOCTPAHCTBA.
OTtobOpakenus. JIBUKeHUS 1 PABEHCTBO
¢buryp. O0mme CBOMCTBA IBIKESHUI

Buael nBukeHH: napauiebHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPUS, TIOBOPOT BOKPYT
IpsAMOI

[IpeobpaszoBanus nmomodus. [Ipsmas u
cdepa Ditnepa

84

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUKCHU S

85

86

KonrtponbHas padota "BekTops! B
pocTpaHcTBe"

O6o06maromiee nopropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapayuienbHOCTh MPSIMBIX U TIOCKOCTEH
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B IIpocTpaHcTBe”

87

88

89

90

91

92

93

O6o6maromee moTopenue 11 moHsTHiA
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTee”

O6o6maromee moropenue 11 moHsTHii
1 METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTops! B ipocTpaHcTee”

O6o6maromee noBropenue 11 moHsTHiA
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUN:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moBropenue 11 moHsTHiA
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

Oo6o06maromiee nopropenue 11 moHsTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyTribIX Ten"

Ob6o06maromiee nosropenue 11 nonsTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"ITnomaayn moOBepXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

https://oge.sdamgia.ru/

https://oge.sdamgia.ru/

https://oge.sdamgia.ru/
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94

HToroBast KOHTpOJIbHAS paboTa

https://oge.sdamagia.ru/

95

96

97

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpust, 10 kiacc/ Mep3isk A.l'., Homuposckuit JI.A.,
[TomsikoB B.M.; nmox penakuueit [Togonsckoro B.E., O0uiecTBo ¢ 0OrpaHM4eHHON
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunonepnoe
obmecTtBo «M3aarenbcTBo «lIpocBemienne»

* Maremaruka. 'eomerpus, 11 kinacc/ Mepsmsik A.I'., Homuposckuit 1. A.,
[TonsikoB B.M.; moxa penakuueii [Togonsckoro B.E., OGmiecTBO ¢ orpaHuyueHHON
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
06 YMK I'eometpusi. Mep3msik A.I'. (10-11) YriyOneHHbI# ypOBEHb. ... ABTOPBI:
Mepaznsik A.I'., Homuposckuii J[.A., [Tononckuii B.b., Axup M.C.; nox

penakmuei [lomonseckoro B.E. ...

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://oge.sdamgia.ru/

»geometrija-10-klass-merzljak...
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