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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb 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 CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJENSIX, MO3BOJIIFOLNIMX ONMUCHIBATH M H3ydyaThb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPHUYECKHE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI UX NPUMEHATH, MPOBOJHUTH J0KA3aTEIbHbIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PaCCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHONW T'€OMETpPUU:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS PEANbHBIX CHUTYalllil, HCCIIEOBAHMUS IOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH  pacmpefensercs He TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOMUXCs, PACIIUPSS U YTITyOJIssI
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTEIbHBIX MPOTpaMM, OOECTHEeUUTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 podecCuoHaTBFHBIM 00Pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelIuBaromuecss npsmele. [Ipu3Hakm ckpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENIbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpas’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, Teopema O IMpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yruia. TeopeMbl KOCUHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumienr, NOPSAMOYIOJIBHBIM — TNapajuleenunes; YW  €ro  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
NIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOocTed. Tema BpalieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHas oOkojio wwiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO M NEPHEHAMKYISIPHO OCH), CEUYEHHUS KOHyca (MapasulesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauudd Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA 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, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKOMW UIEHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEeMaTUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, X PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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 KOMAHIAHOW U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEANbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pemarb MpakTUYECKHUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aJa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/add, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 2 0
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTL IPSIMBIX U 25 0 0
IJIOCKOCTEN B IIPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 9 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHamUTHYECKass TEOMETPHS 15 2 0
) [ToBTOpEHME, 0606meHPUIe " 15 1 0
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrKkeHus 5 1 0
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 ’ 0
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonaunuyectBo
Ne Jdata npoBenenust
Tema ypoka JacoB
n/n
Beero KP Inan ®akr

1 OcHoBHbI€ NpaBuiIa U300paKE€HUsI HA PUCYHKE INIOCKOCTH, TapauIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

2 CrapToBasi TMarHoCTUKa 1 1
[TonsTHS cTepeoMeTpUM: TOUKa, IIpsiMasi, IJIOCKOCTh, IPOCTPaHCTBO. OCHOBHbBIE

3 IIpaBUjIa N300pa’KEHUS HA PUCYHKE IUIOCKOCTH, NMapajlIeIbHbIX IPSAMBIX 1
(OTpe3KOB), cepeIMHbI OTPE3Ka

4 [TonsTHs: nepecekarouecs MI0CKOCTH, IIepeceKaroluecs npsamas u 1
IJIOCKOCTh; TOJIYIPOCTPAHCTBO

5 ITonsaTHA: Mepecekaronrecs MIIOCKOCTH, IIEPECEKAOIUeECs IpsAMas U 1
IJIOCKOCTB; TIOJIYIIPOCTPAHCTBO

6 MHororpaHHMKH, H300pakeHHe IPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINUX O0HEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPUHU U TIEpBbIE cleACTBUS U3 HUX. CriocoObI 3a1aHus 1
MPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUSI TPSMBIX U IJIOCKOCTEN
N300pakenue ceueHuil nmupaMuibl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIAT Yepe3

10 ux péopa. M3o00pakeHne nepecedeHus MOJTyICHHBIX TIIIOCKOCTEH. 1
PackpaniBanue nocTpOeHHBIX CEYEHHI pa3HbIMH 1IBETaAMU
N300pakeHue ceueHuil nmupaMubl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOISAT Yepe3

11 ux péopa. M3o0paxkeHne nepeceyeHust MoJTy4YeHHbIX TUIOCKOCTEH. 1
PackpammBaHue NOCTPOCHHBIX CEYCHUI PA3HBIMU L[BETaMU




N300pakenne ceueHuil nmupaMubl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOISAT Yepe3

12 ux péopa. M3o00pakeHne nepecedeHus MoJyIeHHBIX TUIOCKOCTEH.
PackpaniBanuie nocTpoeHHBIX CEYEHHI pa3HBIMU 1IBETaMU
N300pakeHue ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOISAT Yepe3

13 ux péopa. M3o0paxkeHne nepeceyeHust MoJTy4YeHHbBIX TUIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUI PA3HBIMU L[BETaMU

14 Mertoa cnesoB i MOCTPOSHUS CeUSHUI

15 Merton crnenoB it mocTpoeHus ceueHuil. CBOMCTBA MepeceueHuil MpsSMbIX U
IIJIOCKOCTEMN

16 Meroa cnenoB ajist mocTpoeHus ceueHuid. CBoMCTBa MepeceyeHuit MpsIMbIX U
IIJIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKEH U 3aIliCh IIaroB MOCTPOCHUS

18 [TocTpoenue ceuenuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKell U 3aluCh 1IaroB MOCTPOEHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aITUCh [IaroB MOCTPOCHUS

20 ITocTtpoeHue ceuenuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKell U 3alUCh 1IaroB MOCTPOEHUS

21 [ToBTropenue muannMeTpuu: Teopema 0 MPOMOPIMOHATBHBIX OTPE3Kax.
[TonoGue TpeyroJbHUKOB

99 [ToBropenue mrannmerpun: Teopema Menenas. PacdeTsl B cedeHusX Ha
BBIHOCHBIX YepTekax. McTopus pa3BUTHS TUNIAHUMETPUHN M CTEPEOMETPUN

23 KonrtponsHas padora "Axkcuomsl crepeomerpun. CeueHus"
B3anMHoe pacroniokeHrne IpsMbIX B pocTpaHcTBe. CKpemnBaonIfecs

24 npsimble. [Ipu3Haku CKpenBaroImuXxcs NpsaMbIX. [lapamienbHbie MpsMbIe B
MIPOCTPAHCTBE

25 Teopema o CyleCTBOBAHMHU U €IMHCTBEHHOCTH MPSIMON NapaieIbHOW TaHHOM




IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEXKALIEH Ha JaHHOU
npsMoil. JleMMa o mepeceyeHrH napaiesIbHbIX MPSMbBIX IJIOCKOCTBIO

[TapamienpsHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napalIeIbHbIX IIPSIMBIX.

26 Teopema 0 cCkpelMBarOIUXCsl IPAMBIX

97 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOICTBA NAPAIIEIBHOTO
npoektupoBanusi. U300paxeHue pa3HbiX GUTyp B MapaiebHON IPOEKIUU

28 LenTpanbHas npoekus. Yol ¢ COHANPABIEHHBIMUA CTOPOHAMH. YTOJ MEXKIY
MPSIMBIMU

29 3asauu Ha JJOKa3aTeJIbCTBO U MCCIIE0BAHUE, CBSI3aHHBIE C PACIIONIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE
[lonsATHA: MapamIenbHOCTh MPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3nak

30 MapajuieJIbHOCTH NPSIMOU U MII0CKOCTH. CBOMCTBA MAapalIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31 I'eomeTprueckue 3a7aun Ha BEIYMCICHNE U 1I0KA3aTEIbCTBO, CBA3aHHbIE C
MapajuieIbHOCTBIO MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoenue ceueHust, MpOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha YEPTEXE U
MapaIeIbHOTO IPYroi npsamoil. Pacuér oTHomeHui

33 [TapannensHas IpoeKIKs, IPUMEHEHHUE AJIsl TOCTPOSHUS cCeueHul Kyba u
napaienenunena. CBOKWCTBA Mapaieenuiea 1 Ipu3Mbl

34 [TapannensHble ockocTh. [Ipu3Haky nmapanienbHOCTH JBYX MIIOCKOCTEN

35 Teopema o0 mapamienbHOCTH U €IUHCTBEHHOCTH INIOCKOCTH, TPOXOAIIEH
4yepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOM IJIOCKOCTHU U CIIEACTBUS U3 HEé

36 CBoiicTBa napamieNbHbIX INIOCKOCTEN: 0 NapaJlIeIbHOCTH MPSMBIX
IepeceyeHms NpHU NEPECEUCHNH JBYX NapalIeIbHbIX MNIOCKOCTEN TPEThen
CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00 OTpe3Kax MapauieabHbIX IPSIMBbIX,

37 3aKJIIOUEHHBIX MEX]y NMapaJlJIeIbHBIMU NIOCKOCTSMU; O MIEPECEUECHUH TPSIMOi
C IByMsI IapaJuyIeNIbHbIMU IJIOCKOCTSIMU

38 [ToBTopenue: Teopema I[udaropa Ha mmockocTu
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[ToBTOpEHME: TPUTOHOMETPUS NIPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MIPSMOYTOJIBHOTO MapasuIeIeIuIe /1a

41 Brruuciienue JUiiH OTPE3KOB B KyOe U MPsIMOYTOJILHOM HapalljieNenuIee

42 [lepneHIUKYIAPHOCTD NPSIMOM U IVIOCKOCTH. [Ipu3HaK neprnesauKyJIspHOCTH
IIPSIMOM U TNIOCKOCTH

43 [leprieHAMKYIAPHOCTD NPSAMON M MIOCKOCTHU. [Ipu3HaK nepneHuKyIspHOCTH
IPSIMOI U TIOCKOCTH

44 Teopema o CylIeCTBOBAHUU U €IUHCTBEHHOCTH MPAMOM, IPOXOASIIEH Yepes3
TOYKY IIPOCTPAHCTBA U NEPIEHANKYIISIPHON K IIJIOCKOCTH

45 [TnockocTy U NepreHANKYJIIpHbIE UM IPSIMble B MHOTOIpaHHUKaX

46 [TnockocTy U neprneHAUKyYJISpHbIe UM IPSIMbIE B MHOTOIPaHHUKAX

47 [lepnennukynsp u HakinoHHas. [locTpoeHue nepneHANKyIsSpa u3 TOYKU Ha
PSIMYTO

48 [lepnienaukynsp u HakinoHHas. [locTpoeHne nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

49 Teopema o Tpéx nepneHAuKyIsIpax (mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHaAUKyIApax (MpsiMas ¥ oOpaTHAs)

o1 VYroa Mexay CKpelBaoIUMUCS PSIMbIMU

59 ITouck neprneHAnKYISIPHBIX MPSIMBIX C TOMOIIBIO MEPIEHAUKYIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuennii kyoa, MpU3MbI, IPaBUIIbHON MHUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

55 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, TPABUIBHOM MUPAMUIBI C TOMOILBIO
OPTOrOHAJILHOW MPOEKINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIIOCKOCTH. [Imockoctn

CUMMETPUN B MHOI'OTPaHHUKAX




[Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIIEACTBUE

S7
CUMMETpUU

58 IIpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH

59 IIpaBuiibHBIE MHOTOIPaHHUKH. Pac4€r paccTOSHUI OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIEHANKYIISPBI: CAMMETPUS, CIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

61 CrBur 1o HenapajuIeIbHOU MPSMOM, U3BMEHEHUE PACCTOSTHUI

62 KonTponbHast padota "B3aumHoe pacronoxeHue NpsiMbIX U IJI0CKOCTEN B
npocrpaHcrae”

63 [ToBTOpEHME: Yron MexXay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: Yron MeXAy CKPEIUBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METObI BHIYUCICHUS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHUKAX

66 JIByrpanHbIil yroja. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO yIJia

67 [lepnennukynspHbie maockocTu. CBOMCTBA B3aUMHO MEPIEHIUKYISIPHBIX
IIJIOCKOCTEN

68 [Ipu3Hak neprneHIuKyIIpHOCTH IJIOCKOCTEH; TeopeMa o MpsIMON NepeceyeHust
JBYX TUIOCKOCTEH MEPHEeHIUKYISIPHBIX TPEThEN INIOCKOCTH

69 [TpsiMoyrosibHbII Mapauienenunen; Kyo; U3MepeHus, CBoiicTBa
IIPSIMOYTOJIBHOTO NIapaJuleIenune1a

70 Teopema o nuaroHanan NpSMOYTOJIBLHOTO MapaljiesienuIea U CIeICTBUE U3 Hee

71 CrepeoMeTpuuecKre U NPUKIAIHbIE 3a7a4l, CBSI3aHHBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSMBIX U TUNIOCKOCTH

79 [ToBTOpEHME: CKpELMBAIOLIUECS MPSMBIE, TapAJUIEIbHBIE IIJIOCKOCTH B
CTaHJIapTHBIX MHOTOI'PaHHUKAX

73 ITapa nmapajiesbHBIX INIOCKOCTEW Ha CKPEIUBAIOIIUXCS MPSAMBIX, PACCTOSIHUE




MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMHA B ITPOCTBIX CUTYyallUAX

74 PaccrosiHre OT TOUKH 10 TIIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH 1

75 Brruucienue paccTosiHuil MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMU C TTIOMOIIIBIO 1
MIEePIEeHIUKYISPHOM MJI0OCKOCTH

76 TpéXrpaHHblid yroy, HEpaBeHCTBA [l TPEXIPAHHBIX YIVIOB. Teopema 1
[Mucdaropa, TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yTiia

77 DneMeHTHI CPepUyecKoil reOMETPUH: Te0Ie3NUeCKHe JMHUM Ha 3emiie 1

78 KonTponbHas padora "Yrisl u paccrosHus" 1

79 Cucremaru3zanus 3HaHUM "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1

80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1

81 [Tpusma. [IpsimMas u HaknoHHas npu3Mbl. [IpaBunpHas npusma 1

82 [Ipsimoii napaienenunesa, NpsIMOYTOJIbHBIN Napajuienenunes, Kyo 1

83 Brinyxiible MHOrorpanHuku. Teopema Ditniepa 1

84 Beinyxiiele MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble 1 1
MOJIYTPAaBUILHBIE MHOTOTPAaHHUKHU

85 KonTpomnpHas padora "MHuororpaHHuKH" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH M B IPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuio napamenenumnena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1

o1 Paznosxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIUX B OJHOU 1
MIJIOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE

93 Brruncnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1




95 [Ipocreiimme 3aa4un ¢ BEKTOpaMH 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiime 3a1aun ¢ BEKTOpaMH 1
98 HroroBas KoHTpoJIbHAs paboTa 1
99 Hrorosas koHTpobHas paboTa 1
100 O06o06muienne u cuctemMaru3anys 3HaHui o reme "[apannensHocTs U 1
MEPICHIUKYIISIPHOCTD MPSAMBIX U IIIOCKOCTEH B IPOCTpaHCTBE"
101 O06o0menre u cucTeMaTr3alys 3HaHu| 1o Teme "MHororpaHHUKH" 1
102 O06o0mienne u cucTeMaTu3amys 3HaHui 1o Teme "Bektopsl B mpocTpancTee” 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaunuecTBO JlaTa
Ne ni/m Tema ypoka yacos NPOBEACHUA
Beero | KP IIman = ®akr
1 [ToBTOpenue temsl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U B IIPOCTPAHCTBE", 1
"CkansipHO€ MPOU3BEIECHNE BEKTOPOB"
2 Bxonnas koHTpoJibHAs paboTa 1 1
3 [ToBTOpenue Tems! "Borunciienue yriia Mex1y BEKTOpaMu B IpOCTpaHcTBe" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1
3) YpaBHEHME [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHEHHE MJI0CKOCTH, HOPMallb, YpaBHEHHE MJIOCKOCTH B OTPE3Kax 1
7 BekropHoe npousBencHue 1
8 JluHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBAHUE 1
9 JluHeliHble HEpaBEHCTBA, IMHEHHOE TPOrpaMMHUPOBAHUE 1
10 AHanuTHYeCKHe METO/Ibl pacuéTa yriia MeX/1y NpsSIMbIMH B MHOTOIpaHHUKAX 1
11 AHaJIMTHYECKUE METO/Ib pacyéra yriia MeKAy MIIOCKOCTSIMU B MHOTOIpaHHHUKaX 1
12 ®opmysa pacCTOSHUSI OT TOUKH /10 TNIOCKOCTH B KOOpAMHATAX 1
13 HaxosxeHne pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH B KyOe 1
14 HaxoxneHnue paccTOSHUN OT TOYKH JO0 MJIOCKOCTH B MPAaBWIBHON MUpPaMHUIE 1
15 KonTtponbHas pabora "AHnanutuueckas reomerpus” 1 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHI 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NTEPECEUEHUS MPSIMBIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble NpsiMbIE U IUIOCKOCTH: MTAPAJJIEIIbHBIE CEUEHUS 1
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[TapannenpHble PAMBIE U TUIOCKOCTU: PACYET OTHOLIEHUI

21 [TapannenbHble IpsMBbIE U INIOCKOCTH: YIJIBI MEXK1Y CKPEIMBAIOLIIMMUCS IPIMBIMU

99 [eprienAuKyIApHBIE TIPSIMBIE U IMJIOCKOCTU: CTAHJAPTHBIE MAPhI TIEPICHTUKYIISIPHBIX 1
IUIOCKOCTEH U NPSAMBIX, CHMMETPHH MHOTOTPaHHUKOB

23 [eprienAuKyIApHBIE IPSMBIE U IIJIOCKOCTU: TEOPEMa O TpeX MEePIEeHANKYIIIpax

24 [TepnieHiuKyIsApHBIE NPSIMBIE U IUIOCKOCTHU: BBIYMCICHUS AJIUH B MHOTOTPaHHUKAX 1

o5 [ToBTOpEHue: mona M MHOTOYTOJIBHUKOB, (POPMYJIBI IS TUIOIIAACH, COOOpaKEeHHS 1
no00us

26 [ToBTOpEHMeE: MI0IIa 1 MHOTOYTOJIBHUKOB, (POPMYJIBI AJIs IUTOLIAeH, COOOpaXKeHus 1
nmonoous

97 [ToBTOpEHMeE: MI0IIa 1 MHOTOYTOJIBHUKOB, (POPMYJIBI AJIs IUIOLIAAeH, COOOpaXeHus 1
nmonoous

28 Ilnomaay ceyeHnii MHOTOTPaHHHUKOB: TUIOIAIA IOBEPXHOCTEM, pa3pe3aHus Ha YacTH, 1
COOOpakeHHS TT0100MS

29 [Tnomaau ceyeHnit MHOrOrpaHHUKOB: MJIOLIAIM IOBEPXHOCTEH, pa3pe3aHts Ha YacTH, 1
co00paxeHus moao0us

30 Konrtponsnas pabdora "[loBTopeHne: MHOTOrpaHHUKH, CEYEHUsI MHOTOI'PaHHUKOB"

31 O06BEM Tenma. O0BeM TPSIMOYTOJILHOTO Mapasuiesenure/ia

32 3anaum 00 yBOeHHHM Ky0a, 0 KBagpaType Ky0a; o TPUCEKLUH yria

33 CrepeoMeTpHuueckre 3ajaui, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBLHOTO 1
napasuiesenumnena

34 [IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ BEIYMCIECHHEM 00BbEMa IPSIMOYTOJIBHOTO 1
napaJenenuneaa

35 O0BEM psIMON TIPU3MEI 1

36 CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB MPSAMON TPU3MBI 1

37 [Ipuxnaanele 3a1a4u, CBsI3aHHbIE ¢ 00BEMOM MPSIMOIT TPU3MBI 1

38 Brruucienrne 005EMOB TeI ¢ TOMOIIBIO onpeaenéHHoro uaTerpaita. Oobém 1




HAKJIOHHOM NPU3MBI

Brruucienrne 0o0bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro uHTerpaita. Oobém

39 1
TTUPAMHU/TBI

40 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM 1

41 ®opmyna 00béma nmupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIIMM YTIIOM 1

42 CrepeomMeTpryiecKue 3a/1auu, CBsI3aHHbIC ¢ 00bEMaMK HAKJIOHHOW MPU3MBI 1

43 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbIE ¢ 00bEMAMHU MHUPAMHUIBI 1

44 ITpuknagaeie 3aaaun 1o Teme "OO0BEMBI TeN'", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOU 1
PU3MBI

45 [puxnagneie 3amaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM TTHPAMHUIBI 1

46 [Ipumenenne 00bEMOB. BrruucieHne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponsnas padora "O6béM MHOTOrpaHHHUKa" 1

48 unuuapudeckas MOBEPXHOCTh, 00pa3yrolire HUINHIPUIECKON MTOBEPXHOCTH 1

49 Humuuap. [psamon xpyroson nunuaap. Ilnomans moBEpXHOCTH HWIMHIPA 1

50 Konnueckast moBepXHOCTh, 00pasyrolre KoHnueckou nmosepxHoctu. Konyc 1

51 CedeHune KOHYyCa INIOCKOCTBIO, TapaJljIeIbHON MIIOCKOCTH OCHOBaHMS 1

52 VYceuénHslil koHyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 1

54 [Inomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpHuyeckHe 3aJauu Ha JOKa3aTelbCTBO U BBIYMCICHHUE, TTOCTPOCHUEM 1
CeueHHUH HMIMHIpA, KOHYyCca

56 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U BHIYUCIICHHUE, TIOCTPOCHUEM 1
CeueHHUH HMIMHIpA, KOHYyCca

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C IIUHAPOM

59 Cdepa u map 1




[Tepeceuenue cdepsl u mapa ¢ mwiockocTpio. Kacanune mapa u cdepsl II0CKOCTEIO.

60 1
Bun u uzoOpakenue mapa

61 [epeceuenue cheps! u mapa ¢ wIockocThio. Kacanue mapa u chepsl mI0CKOCThIO. 1
Bun u nuzobpakenue mapa

62 VYpasuenue chepsl. [Lmomanb cepsl u e€ yacrei 1

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpHuuecKre 3aJa41 Ha J10Ka3aTeNbCTBO U BHIUKCIICHHE, CBI3aHHBIE CO 1
cdepoit u mapoM, IOCTPOSHUEM UX CEUEHUN TIIOCKOCTHIO

65 CrepeomeTpHuyecKie 3aJaui Ha JOKa3aTeIbCTBO U BEIYUCICHHE, CBSI3aHHBIE CO 1
cdepoit u mapoM, NOCTPOSHUEM HX CEUEHUN TIIOCKOCTHIO

66 [IpuknanHbie 3a/1a4u, CBsI3aHHBIC CO c(hepoii U MTapoM 1

67 [ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BBIYMCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE 1
nmonoous

68 Pazmunbie KOMOWHAIIMY TEJT BPAIICHUS 1 MHOTOTPAHHHUKOB 1

69 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

70 3amauu o Teme "Tera U MOBEpPXHOCTH BpalieHus" 1

71 KonrtponsHas padorta "Tena 1 moBepXHOCTH BpaleHus" 1

72 O6neém munuHapa. Teopema 06 00bEME MPSIMOTO HMIJIMHIPA 1

73 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO OTpeaenéHHOro nuTerpana. O6bpéM KoHyca 1

74 [Tnomaau 60kO0BOYM U MOTHON TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckre 3aJjaui, CBI3aHHbIE C BIYMCIEHUEM 00bEMOB IMIMH/IPA, KOHYCa 1

76 [Mpuknanneie 3aaauu o Teme "OOBEMBI U MIIOMIAAN TOBEPXHOCTEH Tet" 1
O0nEM mrapa u mapoBoro cekropa. Teopema 00 06béme mapa. [lmomans cheps.

77 CrepeoMeTpHuuecKre 3aJaui, CBSI3aHHbBIE C BHIYUCIEHUEM 00bEMOB I1apa, IapoOBOTO 1
CerMEHTa U MAapOBOT0 CEKTOPa

78 [Ipuknanueie 3aaaun o Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM I1apa U 1

momaaso cepbl. COOTHOMIEHUS MEXKTY TIOMIAISIMH TOBEPXHOCTEH U 00bEMaMK




MOAOOHBIX TEN

[Tonobuble Tena B mpoctpaHcTBe. M3mMeHeHne 00bEMa pu Mo 1001u.

79 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C BRIYUCICHUEM 00hEMOB TEIT U TUIOIIA IEH
MMOBEPXHOCTEN

80 KoHnTtponbnas padota "[lnomany moBepXHOCTH U 00BEMBI KPYTJIbIX TEl"

81 JBmxenus npoctpancTBa. OTobpakenus. [IBmwkenus u paBeHcTBO puryp. O6mue
CBOMCTBA JIBUKECHUU

82 Buas! aBrkeHMi: napaieNbHbli IepeHoc, LIEHTpalbHas CUMMETpPHUS, 3epKajibHas
CUMMETpUS, IOBOPOT BOKPYT NPSAMOI

83 [Ipeo6pazoBanus nmonobus. [Ipsmas u chepa Ditnepa

84 ['eomeTrpuueckue 3ajaun Ha IPUMEHEHUE JABHKEHUS

85 KoHnTtpoinbhas padota "BekTopsl B mpocTpaHncTse”

86 Ob6o6maromee mosropenue 11 monsTuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucremarusanus 3HaHui: "[lapamuienbHOCTD MPSMBIX U IJIOCKOCTEN B IPOCTpaHCcTBE"

87 Ob6o6maroree nosropenue 11 nonsTuit 1 MeTo0B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTH3alys 3HaHuii: "BekTopsl B ipocTpaHcTBe"

88 Ob6o6maroee nosropenue 11 nonsTuit 1 MeTo0B Kypca reomerpun 10—-11 kaccos,
cUCTeMaTu3alys 3HaHuii: "BekTopsl B ipocTpaHcTBe"

89 O6o6maromee nopropenue 11 nonsituii u MmetogoB Kypca reomerpuu 10—11 kitaccos,
cuctemarusanus 3HaHui: "O6beM MHOrorpaHHuKa"

90 Ob6o6maromee noropenue 11 nonstuit 1 MeTo0B Kypca reomerpun 10-11 knaccos,
cucremaTtusanus 3HaHuil: "O0beM MHOTOrpaHHUKA"

01 O6o6maromiee nopropenue 11 nonstuii u MmetonoB kKypca reomerpuu 10—11 kiaccos,
cucremaTtu3zanus 3HaHui: "[lnomany noBepxHOCTH U 00BEMBI KPYTJIbIX Ten"

92 O6o6maromiee nopropenue 11 noustuii u MmeTo 0B Kypca reomerpuu 10—11 kiaccos,
cuctemarusanus 3HaHui: "Ilnomanym noBepxHOCTH U 00BEMBI KPYTJIbIX Tel"

93 Wrorosas KOHTpoJIbHASA paboTa




94

Wroroas kKoHTpoJBbHAS paboTa

95 [ToBTOpEeHME, 000OIIEHUE U CUCTEMATH3aIIMs 3HAHUH

9 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUN COBPEMEHHBIX 1
WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHUI

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUN COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

08 HcTtopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX 1
HMHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHUI

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTUN COBPEMEHHBIX 1
HMHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHUI

100 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH B €€ POJIb B PA3BUTHUA COBPEMEHHBIX 1
WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

101 HcTropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U € POJIb B PA3BUTUH COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJTh B PA3BUTHH COBPEMEHHBIX 1
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: anredpa v Hayaia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
ap., AkironepHoe obmectBo «M3narensctBo «IIpocBemieHne

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

* https://lesson.edu.ru/02.3/10

* https://lesson.edu.ru/02.3/11
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