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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 HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PEIICHHH T'€OMETPUUECKHUX
3a/a4, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
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 0O0ydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJIsl YCIIEIIHOTO NPOo(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

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

pacuIMpeHne NpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

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
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMupoBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHil, (OPMUpPOBAHUE TOHHMAHUS POJM AKCUOMATUKH IpHU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPIKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4aronInXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYAlUSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JUHUSAMU y4eOHOTro Kypca «['eomerpusi» 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
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YIIIYyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamanich HEOAHOKPATHO. JTO TMO3BOJSET OPTraHM30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieIbHONW MPOEKUHUH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD HPSIMOM M IUIOCKOCTH: IEPIICHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY MPSMOW M IIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, NPaBWIbHAS TPEyrojibHas NUpamMuaa M MPaBHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B IPAaBWJIBHOM MHOTIOIPDAHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTE KOMILTaHApHBIE BEKTOPBI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalsipHOE IPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacmnosioxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumneqa U cienctsus u3 He€. O0bEM mnpsMod u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

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



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJIOTHSAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM aclieKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

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), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUEeHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypod KaK CpEJACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa30OBBIBATH  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, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATh CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK 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,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MHJIEH, HAIEJICHHbIE Ha TIOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTATHl PEIIEHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BHIOMPATh CIOCO0 peleHHs ¢
Y4ETOM UMEIOIINXCS 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 JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
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, JIAHHBIX,
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 HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBATHCS, OOCYXIAaTh TMPOIECC U Pe3yabTaT 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 OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a/1a4 U MPOBEICHUN MAaTEMaTHYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuza, NpsMOYroJIbHBINA Mapauiesenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATh U300pakeHUst PUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

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 NPOTrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSA Ha TMPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMUIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA TOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpaIllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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 COOTHOUIEHUS MEXKY TUIOIIAISIMU MMOBEPXHOCTEN B 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBhIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY 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 CBOKCTBA JBUKCHUMN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IIPUMEHSITh N3yUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTth MNPAKTUYECKUE 3ajJaud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/
B
5 3aMMHOE PaCIOJIOKEHUE TPSIMBIX B 5 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
Y .
3 ApaJlJICJIbHOCTD NPAMBIX U IIJIOCKOCTCHU B 8 1 https://resh.edu.ru/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB TPAMBIX 1 25 1 https://resh.edu.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1 https://resh.edu.ru/
MHOrorpaHHuKu 7 1 https://resh.edu.ru/ https://01math.com/
BekxTops!l B IpocTpaHcTBE 12 1 https://resh.edu.ru/
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS hitps://resh.edu.n
8 N ’ 5 https://math.ru/problems/
SHatmu https://zadachi.mccme.ru/2012/local.html
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://01math.com/
https://resh.edu.ru/
https://resh.edu.ru/
https://math.ru/problems/
https://zadachi.mccme.ru/2012/local.html

11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1 https://resh.edu.ru/
I1 000
2 OBTOPCHHE, ODODILCHHE H 15 1 https://resh.edu.ru/
CHCTEMAaTHU3alUs 3HAHUI
3 O0BEéM MHOTOTPaHHUKA 17 1 https://resh.edu.ru/ https://01math.com/
4 Tena BpameHus 24 1 https://resh.edu.ru/ https://01math.com/
I1 0Bé
5 JTOTHAI HOBEPXHOCTH H ODBEMBT 9 1 https://resh.edu.ru/ https://01math.com/
KPYIJIBIX TENI
6 JIBrokeHus 5 1 https://resh.edu.ru/
ToBropenue, 0GoGwIeHH e 1 https://content.edsoo.ru/lab/subject/7/
7 p ’ . 17 2 https://math.ru/problems/
CHCTCMATH3AINA SHAHMH https://zadachi.mccme.ru/2012/local.html
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 8



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://01math.com/
https://resh.edu.ru/
https://01math.com/
https://resh.edu.ru/
https://01math.com/
https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/7/
https://math.ru/problems/
https://zadachi.mccme.ru/2012/local.html

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, apaJIeNIbHBIX MPSIMBIX (OTPE3KOB),

1 CepeMHbBI OTPE3KA 1

5 [ToHsATHS cTepeoMeTpHH: TOUKA, NpsiMast, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MTpaBUiIa 1
1300pakeHUs Ha PUCYHKE IUIOCKOCTH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEpEIMHBI OTPE3Ka

3 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECcs IPsIMast U MII0CKOCTh; 1
HOJTYIIPOCTPAHCTBO

4 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINEcs IPsIMast U MII0CKOCTh; 1
MIOJIYTIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHUE NPOCTEHIINX TPOCTPAHCTBEHHBIX (UTYpP, HECYIIECTBYIOIUX 1
00BEKTOB

6 MHororpaHHUKH, U300paKEHHE POCTEHIINX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEpPEOMETPUH U NEPBBIE CIAEACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CriocoObI 3aJaHus MPSMBIX U TUIOCKOCTEN 1
B npocTpancTBe. O003HAUEHUS NPSIMBIX U IJIOCKOCTEN
N300pakeHue ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOpPbIE IPOXOAST yepe3 Ux peodpa.

10 N300pakeHne nepecedeHus MoIydeHHBIX IJI0CKOCTel. PackpalinBanue mocTpoeHHbIX CeUeHUI 1
pa3HBIMU IIBETaMHU
N300parkeHue ceueHuil mupaMubl, Kyoa U MpU3MBbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.

11 N300pakeHue nepecedeHus MoIydeHHBIX IIJI0CKOCTel. PackpammBaHie NOCTPOSHHbBIX CEUeHHM 1

Pa3HbIMU [IBETaMU




N3o0pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE TPOXOASIT Yepe3 ux peodpa.

12 N3006paxeHnue nepeceueHus NOMy4YeHHBIX TIOCKOCTEN. PackpalinBanrue NOCTPOEHHBIX CEUeHUN
pa3HBIMU LIBETAMHU
N3o00paxkeHne cedeHuit mupamMuibl, Ky0a v MPU3MBI, KOTOPEIE MPOXOAAIT Yepe3 ux peopa.

13 N300paxeHue nepeceueHus MoMyudeHHBIX TUIOCKOCTEH. PackpalnBanue MOCTPOSHHBIX CEUCHUN
pa3HbIMM LIBETaMU

14 Mertoa cres1oB it TOCTPOSHUS CeUSHUI

15 Merton cnenoB st TOCTpoeHus ceueHunii. CBOMCTBA MepeceueHui MPAMbBIX U IIOCKOCTEH

16 Meton cienoB it MOCTpoeHus ceueHuil. CBoMCTBa NepeceyeHuil MPSMBIX U MIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTeKel U 3aKCh IIAroB NOCTPOEHUS

18 [TocTpoenne ceueHuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Cozmanne BEBIHOCHBIX
YyepTeKeH U 3alnCh IIaroB MOCTPOSHUS

19 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znaHue BHIHOCHBIX
YyepTeKeH U 3aluch IIaroB MOCTPOSHUS

20 [TocTpoenue ceuenuii B mupamuse, Kyoe rno TpéM Toukam Ha péopax. Co3zaHne BBIHOCHBIX
YepTeKEH U 3allNCh 1IaroB MOCTPOEHUS

21 [ToBTOpenue nnanumerpuu: Teopema o mponopIHOHANIbHBIX O0Tpe3kax. [logobue TpeyroabHIKOB

99 IToBTOpenue nnanumerpun: Teopema MeHnenas. PacyeTsl B ceUeHUsAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUH

23 KonrpomnsHas pabora "Axkcnomsl crepeomerprun. CeueHus"

24 B3aumHoe pacnonoxenue NpsamsIX B IpocTpaHcTBe. CkpemuBaromuecs npsmsle. [Ipuznaku
CKpellrBaroImuxcs npsamMeix. [lapamiensHbie npsiMble B IPOCTPAHCTBE
Teopema o cyniecTBOBaHMM U €AMHCTBEHHOCTH NPSIMON MapaljiesIbHOM TaHHOM MPSMOH,

25 MIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIEXkKallle Ha JaHHOM IpsiMoid. JIleMma o
[IEPECEUEHNH MTAPAIIENBHBIX MPSIMBIX INIOCKOCTHIO

26 [TapannensHOCTh TpeX MpsIMbIX. Teopema o TpEX mapaielbHbIX NpsAMbIX. Teopema o

CKpCHIUBAOIHNUXCA ITPAMBIX




[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA APAIIJIEILHOIO IPOCKTUPOBAHUSI.

2t N300pakenue pa3HbIX (GUryp B HapajjieabHON IPOESKIIUU 1

28 LenTpanpHas npoeKLus. YToJl ¢ COHAIPABIEHHBIMU CTOPOHAMHU. YTOJI MEKIY PSIMBIMU 1

29 3amaun Ha JOKA3aTeabCTBO U UCCIIE0BAHKE, CBI3aHHBIE C PACIIONOKEHUEM IPSIMBIX B 1
IIPOCTPAHCTBE

30 [TonsATHA: MapauIeIbHOCTD IPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3HaK napajienbHOCTH 1
npsiMoit U tiockocTu. CBOMCTBA MapaylIeIbHOCTH MPSMOM U TUIOCKOCTH

31 I'eomeTpuueckue 3a/1aun Ha BBIYUCIICHUE U JIOKA3aTENbCTBO, CBA3aHHBIE C APAJUIEIbHOCTbIO 1
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoeHue ceueHus:, MPOXOASIIETo Yepe3 JaHHYI0 MPSIMYIO Ha YepTeKe U MapajieIbHOro 1
npyroi npssmoi. Pacuér otHomeHui

33 [TapannenpHas npoekuys, IPUMEHEHNE AJIs IOCTPOEHUs CeUeHUH Ky0a 1 napasuieienumnesa. 1
CaoiicTBa napajienenunena u npu3Mbl

34 [TapannenbHble iockocTy. [Ipu3HaKky napamienbHOCTH ABYX IIOCKOCTEH 1

35 Teopema o napanienbHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, TPOXOJAIIEH Yepe3 TOUKy, He 1
IIPUHAUIEKALTYIO0 JaHHOW IJIOCKOCTH U CIIEICTBUS U3 HEE

36 CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O MapaJljIeIbHOCTH MPSAMBIX IIEpPEeCeUeHUs TPU 1
MEPECEUCHUU ABYX MapaUIeIbHBIX IIIOCKOCTEN TPEThEH
CBoiicTBa napaienbHbIX MIIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMBIX, 3aKIF0UEHHBIX

37 MEX1y NapajuIeIbHBIMU IUIOCKOCTSIMU; O IEPECEUEHUH MIPSIMOM € IBYMS ITapaJUIEIbHBIMU 1
IJIOCKOCTSIMU

38 IToBropenue: Teopema [Tugaropa Ha mockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO TPEYTOJIEHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauieNenuneaa 1

41 Boruncnenue IMH OTpe3KOB B KyOe U MPSMOYTOJILHOM IMapalijiesienumnese 1

42 [lepnieHIUKYIAPHOCTD NPSAMON U IIIOCKOCTH. [IpH3HaK NepneHIMKyIIpHOCTH IPSIMOU U 1

IIIIOCKOCTH




[lepneHUKYIAPHOCTD NPSIMOM U IVIOCKOCTH. IIpu3HaK NeprneHaAuKyISpHOCTH IPSMON U

43 1
IJIOCKOCTH
44 Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMOM, IPOXOASAIIEH Yepe3 TOUKY IPOCTPAHCTBA 1
U TEPIIEHINKYIISAPHON K IIIIOCKOCTH
45 [1nockocTy 1 neprneHAUKyYJIIpHbIe UM IPSIMbIE B MHOTOIPaHHUKAX 1
46 [InockocTy ¥ NepHIEHANKYISIPHBIE UM IIPSIMbIE B MHOTOI'PAaHHUKAX 1
47 Ilepnienaukynsap u HakinoHHast. [TocTpoeHne nepneHIuKyIspa 3 TOUYKU Ha IPAMYIO 1
48 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHauKyIspa U3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKyIsIpax (mpsmas 1 oopaTHasi) 1
50 Teopema o Tpéx nepneHaAuKyIsIpax (mpsimas 1 oopaTHas) 1
51 Yroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1
52 [Touck neprneHaUKyISpHBIX MPSAMBIX C IIOMOILBIO EPIEHAUKYISIPHBIX IIIOCKOCTEH 1
53 OproroHanbHOE MPOSKTUPOBAHNE 1
54 ITocTpoenue ceueHuit Kyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C IOMOIIBIO OPTOTOHAIBHOM 1
IIPOEKIINU
55 [Toctpoenue ceuennii Kyda, MpU3MbI, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
MPOEKIINU
56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTu cummerpuii B 1
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U IUIOCKOCTH KaK CJIEJCTBUE CHMMETPHUH 1
58 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 MIIOCKOCTH 1
59 IIpaBriibHBIE MHOTOIpaHHUKH. Pacdér paccTosHUI OT TOYKHU A0 TUNIOCKOCTH 1
60 CriocoObl OMYCTUTH NEPIEHAUKYISPBI: CAMMETPUS, CABUT TOYKH I10 MapaIeIbHON IpIMOi 1
61 CaBur no HenapauienbHON NpSAMOM, U3MEHEHHE PACCTOSTHUI 1
62 KonTponbhas padota "B3aumHoe pacronoxeHne NpsiMbIX U IJI0CKOCTEN B MPOCTpaHCTBE" 1
63 IToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM 1

TPEYTOJIbHUKC, TECOPEMAa KOCUHYCOB




64 IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METObI BEIUNUCICHMS YIIIa MEXK Y IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHblil yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnenukynspHele 0ckocTy. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN 1

68 [Ipu3Hak nepneHMKyJIIpHOCTH IJIOCKOCTEHN; TEOpEMa O MPSIMOU IepeceueHus ABYX IIOCKOCTEN 1
NEPIECHIUKYIIAPHBIX TPEThEH INIOCKOCTH

69 [IpssmoyronbHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MIPSIMOYTOJIBHOTO 1
napajuiesienumnena

70 Teopema o nuaroHanu NpsAMOYTrOJIBHOIO NapaljIesICUIEa U CIEICTBUAE U3 HEE 1

7 CrepeoMeTpuuecKue U NPUKIIAAHbIE 3aaul, CBI3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSAMBIX 1
U IUIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE, TapaJlIebHbIE IJIOCKOCTU B CTAHAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa napaiesbHbIX IJIOCKOCTEN Ha CKPEIHUBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKAY 1
CKPEIIMBAIOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 IIIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXNY CKPEIUBAIOIMMUCS MPSIMBIMH C TOMOIIBIO 1
MEPIEeHIUKYISPHON MII0CKOCTH

76 Tpéxrpanubiii yron, HepaBeHCTBa JJIs TpeXIpaHHbIX yriioB. Teopema [Iugaropa, Teopemsbl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O yIJia

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OE3UUECKHE IMHUN Ha 3emiie 1

78 KonrtponsHas padora "Yrisl 1 paccTostHus" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamupa. Buasl nupamua. [IpaBunsHas nupamuia 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas nprusma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJIbHBINA apaylsieNenunes, Kyo 1

83 Brinykiible MHOrOrpanHuku. Teopema Ditniepa 1




84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble ¥ IOIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
85 Kontposnbnas padota "MHororpanHuku" 1
86 [TonaTHE BEeKTOpA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenne BekTopa 1o 6azucy TpEX BEKTOPOB, HE JISKANIUX B OJHOU IIIOCKOCTH 1
92 CkansipHoe pou3BeJICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0061eHre U cucTeMaTu3alus 3HaHu! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 Hrorosas KoHTpoJIbHAsT paboTa 1
101 HToroBast KOHTpoJIbHAS paboTa 1
102 O06o0mieHne 1 cucTeMaTH3aIys 3HAaHWH: aHaJIH3 KOHTPOJILHOU Pa0OTHI. 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

Ne Kosaun4yecTBo 4yacos
o/ Tema ypoka Beero

1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa HA IJIOCKOCTH U B 1
npocTpaHcTse”

2 [ToTOpenue Tembl "CkansipHoe IPOU3BEICHUE BEKTOPOB" 1

3 [ToBTOpeHue Tems! "Boruncienue yriia Mexay BEKTOpaMu B 1
npocTpaHcTae”

4 IToBTOpeHue Temsl "YpaBHEHUE IPSIMOI, IPOXOIAIICH uepes3 1
BE TOYKHU"

5 VYpaBHEHME [JIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B 1
OTpe3Kax

6 VYpaBHEHME [JIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B 1
oTpe3Kax

7 BexTopHoe mpousBeneHue
JIvHeiHbIe HEPaBEHCTBA, TMHEMHOE MPOrpaMMUPOBAHUE
JlunHeiiHble HEPaBEHCTBA, JIMHEHHOE MPOrPAMMUPOBAHHE

10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOT'OI'paHHHKaX

11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia Mexay MIOCKOCTSIMU 1
B MHOTOTpaHHHKaX

12 ®opmysa pacCTOSHUS OT TOUKH J10 TUNIOCKOCTHU B 1
KOOpAMHATAX

13 Haxoxaenue paccTosiHuI OT TOYKHU A0 IJIOCKOCTH B KyOe 1

14 HaxoxneHne paccTosiHUM OT TOYKH J10 TUNIOCKOCTH B 1
MPaBWJIBHON NMHUpamMue

15 KontponbHas pabora "AHnanutuueckas reomerpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH

17 CeueHMss MHOTOIPaHHUKOB: METO/ CJIEJIOB

18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE TNIOCKOCTH, 1
nepecedeHust MPSMbIX U IITOCKOCTEN

19 [TapanenbHble psAMBIE U IUIOCKOCTH: MapaJlIEIbHbIE 1
CEUeHus

20 [TapannensHbIe TPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHHA 1

21 [TapannenpHble IPsIMbIE U TUIOCKOCTH: YTJIbl MEXIY 1
CKPEIIMBAIOIIUMUCS PSIMBIMU
[lepneniuKysIpHbIE MPSIMBIE U IUIOCKOCTH: CTaHJapTHBIE

22 napbl NEPHEHANKYISPHBIX IJIOCKOCTEN U MPSAMBIX, 1

CUMMCTPUHU MHOT'OT'PAHHHUKOB




[IepnieHauKyIspHBIE IPSMBIE U IUIOCKOCTH: TEOPEMA O TPEX

23 MePIEHINKYIIpax

24 [lepnienquKyAsIpHBIC IPSMBIE U TJIOCKOCTH: BHIYUCICHUS
JUTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIONIAX MHOTOYTOJILHUKOB, (POPMYJIBI JJIS
TJI0IIAJIeH, COOOpaKEHHUS IO 100U

26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
TJI0IIAJIeH, COOOpaKEHHUS IO 100U

97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

98 [Tnomanu cedeHnii MHOTOTPaHHHUKOB: TIOMIATH
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHHUS IO 100U

29 [nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS TT0100Us

30 KonTponsHas padora "[loBToOpeHre: MHOTOTPaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

31 O6béM Tena. O6beM MPSIMOYTOIBHOTO Mapauieenuneaa

39 3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKITUU
yria

33 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPsIMOYTOJILHOTO Tapasiiesenumnea

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BEMA
MPSIMOYTOJILHOTO TIapasuieenurne/ia

35 O0BEM psIMON TIPU3MEI

36 CrepeomeTpuuecKkue 3aja4u, CBI3aHHbIE C BEIYUCICHUEM
00BEMOB MPSAMOM TPU3MBI

37 [Tpuxnanublie 3a1a4u, CBA3aHHBIE C 00BEMOM MPSAMOiL
TIPU3MBI

38 Brruucnenue 00EMOB T C TOMOIIIBIO OMTPEIETEHHOTO
uHTerpana. O0bEM HAKJIOHHOM MTPU3MBI

39 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPEIeIEHHOTO
uHTerpasia. O6bEM MTUPAMUTBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
UpaMuJ] C OOIIMM YTIJIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE 00HEMOB
UpamMuJ] C OOIIUM YTIJIOM

42 CrepeoMeTpHruecKre 3ajauu, CBSI3aHHbIE C 00bEMaMu
HaKJIOHHOMN IPU3MBI

43 CrepeomeTprUecKue 3a1a4u, CBI3aHHBIC C 00BEMaMHU
MAPaMUIBI

44 [puknanueie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C




00BEMOM HAKIIOHHOM MTPU3MBI

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C

45 .
00BEMOM IUpaMUIbI

46 [Tpumenenue 06bEMOB. Bprunciienue paccTosiHus 10
IUIOCKOCTH

47 KonTtponpnas padora "O6béM MHOTOrpaHHuKa"

48 [{wimHapuyeckas MOBEPXHOCTh, 00pa3yroLIye
LWIMHAPUYECKOH TOBEPXHOCTU

49 Humusap. Ipsmont kpyroBout nunuuap. [lnomans
MOBEPXHOCTH LIUIIMH]PA

50 KoHungeckast TOBEpXHOCTh, 00pa3yroniiue KOHHIECKOH
nosepxHoctu. Konyc

51 CedeHue KOHYyCa IUNIOCKOCTBIO, MapajluIeIbHON MII0OCKOCTH
OCHOBaHMUS

59 VYceuénHnblil konyc. M300paskeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas 6OKOBOI MOBEPXHOCTH U ITOJHOW MOBEPXHOCTH
KOHYca

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYcCa

55 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTebCTBO U
BBIYHUCIICHHE, TOCTPOCHUEM CEUeHUH IIMIINH/Ipa, KOHyca

56 CrepeoMeTpHuuecKre 3aJaui Ha J10Ka3aTeIbCTBO U
BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHHH IIMIIMH/IPA, KOHyCca

57 [TpuknaaHble 3aauu, CBA3aHHbIE C IUIMHIPOM

58 [Ipuxiagnabie 3a1a4, CBSI3aHHBIE C IHITHHAPOM

59 Cdepa u map

60 [Tepeceuenue chepsl 1 mapa c miaockocTeio. Kacanue mapa u
chepsl IIocKocThI0. Bua u n300paxenue mapa

61 [lepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa u
chepsl IIocKOCcThI0. Bua u n300paxenue mapa

62 VYpasuenue cepsl. [Tnomans cheps u e€ uacteit

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyecKkHe 3aauu Ha JOKa3aTeIbCTBO U

64 BBIYHMCIICHHE, CBSI3aHHBIE CO chepoit U apoM, TOCTPOCHUEM
UX CEYECHM IIOCKOCTBIO
CrepeomeTpHuuecKHe 3aJa4u Ha JOKA3aTeNbCTBO U

65 BBIYHUCIICHHE, CBSI3aHHBIE CO c(hepoii U mapoM, IOCTPOCHUEM
UX CEYECHM IIOCKOCTBIO

66 [Tpuknagaeie 3a1a9u, CBSI3aHHbBIE CO chepoit U mapom




[ToBTOpEHME: OKPYNKHOCTH HA TIOCKOCTH, BHIYUCIICHUS B

o7 OKPYKHOCTH, CTaHJapTHBIE MTO100US 1
68 Paznuunbie KOMOMHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1
69 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpaIieHus " 1
70 3anauu o reme "Tena U MOBEPXHOCTH BpaleHUs" 1
71 KoHnTtposbHas padota "Tena u moBepXHOCTH BpamieHus" 1
72 O0béMm unuHIpa. Teopema 06 00bEME MPAMOTO UITUHAPA 1
73 Brruncnenue 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
unterpaia. O6bEM KoHyca
74 [Tnomaau 60KOBOM U TIOTHON TOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKue 3aa4uu, CBI3aHHbIE C BHIYHCICHUEM 1
00BbEMOB IMJIMH/Ipa, KOHYCa
76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IUIOIIAIH 1
noBepxHocTen Ten"
O0nEM mapa u mapoBoro cekropa. Teopema 06 00bEMe
77 mrapa. [lnomanp chepsr. CrepeomeTpruuecKue 3a1auu, 1
CBSI3aHHBIE C BBIYHCIICHUEM 00BbEMOB I1apa, MIapOBOT0O
CErMEHTa U IIapOBOT0 CEKTOpa
[Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN", CBA3aHHBIE C
78 00bEMOM 11apa U 1101160 chepbl. COOTHOIICHUS MEXTY 1
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMK MOJOOHBIX Tell
[Tono6ubIe Tena B mpocTtpaHcTBe. 3MeHeHne 00bEMa npu
79 nono0uun. CtepeoMeTpuuecKue 3aa4u, CBsI3aHHbBIE C 1
BBIYHCIICHHEM 00BEMOB TEJ U TIJIOIIA IeH TTOBEPXHOCTEN
80 KonTponbhas pabota "Ilnomaam mnoBepXHOCTH U 00bEMBI 1
KpYIJIbIX Ted"
81 JBuxenus npoctpancTa. OtoOpakenus. JBrxeHus u 1
paBeHcTBO puryp. OOIIME CBONCTBA TBIKEHUM
Buapl nBukeHmit: napamuienbHbIN IEPEHOC, IEHTPATbHAS
82 CUMMETpHUS, 3epKaibHasi CHMMETpPHSI, TOBOPOT BOKPYT 1
IpSAMOit
83 [IpeobpazoBanus nogobus. [psamas u chepa Ditnepa
84 ['eomeTpryeckue 3aaun Ha IPUMEHEHUE JIBIKCHUS
85 KonTtponbHas pabora "Bekropsl B mpocTpaHcTse"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
86 reomerpun 10—11 kiaccoB, cuctemMaTu3anus 3HaHUMA: 1
"ITapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTpaHCcTBE"
O6o06matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
87 reometpun 10—11 kmaccoB, cucremMaru3anus 3HaHUM: 1
"BekTops! B mpocTpaHcTBe"
88 Ob6o6maroee noropenre 11 MoHATUH 1 METOJIOB Kypca 1




reomerpun 10—11 knaccos, cuctemMarnu3anys 3HaHHM:
"BekTopsbl B npocTpaHcTse"

89

90

91

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 xnaccos, cuctemMaru3anus 3HaHHM:
"O0beM MHOTrOrpaHHuKa"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTusanus 3HaHU:
"O0beM MHOTrOrpaHHuKa"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca

reomerpuu 10—11 knaccoB, cucremaTusanus 3HaHU:
"ITnomany moBepXHOCTU U 0OBEMBI KPYTIIBIX Tel"

92

O6o6maromee moproperue 11 MOHSATHI U METOZIOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTu3aius 3HaHU:
"ITnommany moBEpXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

Wrorosas koHTposibHasA paboTa

HtoroBast KOHTpoONIbHAs paboTa

95

96

97

[ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTU3alNs 3HAHUN

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ POJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

HCTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U eé POJib B

Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

98

Hctopust pa3BUTHS CTEPEOMETPUH KAK HAYKH U €€ POJIb B
pPa3BUTHU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

99

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUH KAK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pPOJIb B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ POJib B

pPa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




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

» Maremaruka: ['eometpus, 11 kimacc/ Ilotockyes E.B., 3BaBuu JI.M., O0mecTBO
C OrPAaHUYEHHOM OTBETCTBEHHOCTHIO «/J[PODAY; AKmOHEpHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»

* Martemaruka. ['eometpus, 11 kinace/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsixoB B.M.; mox penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHnyYeHHOM
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aarenbctBo «IIpocBenienner

* MaTteMaruka: anredpa v Hadajia MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSI.
['eometpusi, 10-11 knaccel/ byty3oB B.®., I[Ipaconos B.B. noxa penakiueit
Canosauuero B.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemeHuey
Marematuka. 'eomerpusi., 10 kinacc. Yrimyonennsiii ypoens/ Mep3isik A. T,
Homuposckuii [1. A., [TonskoB B. M. AknimonepHoe o61iectBo "M3narenbcTBo

"IIpocBemienue"
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110 c.
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
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https://math.ru/

BupTtyansHbie 1a00paTopHBIC U IPAKTHUECKHUE PAaOOTHI Ha YIiyOJIeHHOM yPOBHE
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BupTtyansabie 1a00paTopHbIe U IPaKTHUECKHE PAaOOTHI Ha yriyOJIeHHOM ypOBHE

ocHOBHOTO 06111ero oopazoBanus. — ®I'BHY «MHcTUTyT cTpateruu pa3BuTHs
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