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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00ecleynBaeT BO3MOKHOCTh U3YUECHUS TUCIUTIIIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomeTpusd» Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW W JEHCTBHI,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOIAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUS pacro3HaBaTh TMPOSBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PACIIUPAS U YTIyOsis
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTD IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulelienunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHasnbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

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



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUpamMUAa WU IMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U TOJHOM MMOBEPXHOCTH MPSIMON IPU3MBI,
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. CHMMeETpUs B IPAaBWJIBHOM MHOTOIDAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMIUTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosioxxeHue
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
OpsIMOYTOJIBHOTO Tapaijienenuneaa u cienctsus u3 He€. OO0béM mpsaMoll u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 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 mnockocTsio. [loHsATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayuiennbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (TmapaijiesibHble
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 mpoctpaHctBe. Omnepanuu HaJl BEKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OtoOpakenus. [[BMKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [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  WIEHA  POCCUHCKOro  OOMIEeCTBAa,  MPEACTAaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
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 HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYIHMX HayKax, TEXHOJOTrHUsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pa3nuyHbiM  cepaM  MPOPECCUOHAIBHOM  AESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpHECHTAIIHSI
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 HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPUTECPUHU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApIryMEHTALIUIO, TPUBOJUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
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 HHPOPMAIMK, 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 HMH(GOPMaLIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOIl TEeMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pELIeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HAaBbIKAMU  IIO3HABATEJIbBHON  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, 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 HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI paboOT, JIOroBapuBaThCs, OOCYX IaTh TMPOIECC W Ppe3yabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJACHUN MaTeMaTUYECKUX PACCYKIACHUM;

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 IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunes, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

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

e BBIMNOJIHSTH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (DUTYp HA TUIOCKOCTh, BBITIOJHATH U300pakeHus: Puryp
Ha TJIOCKOCTH;

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

e BBIUHCITH IUIONIAAM  [OBEPXHOCTEH  MHOTOIPAHHUKOB  (IpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

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

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TeJl BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATHUSMH, CBS3aHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ MEPEHOCA CEKYLIEH MIJIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

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

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOIICHUN W
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUMX IOHATHH U TEOpPEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 bubnnoreka [JOK
5 B3anMHOe pacnionokeHue npsMbIX B 6 1 Butnorexa LIOK
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 BuGmorexa LOK
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb IPSIMBIX U 25 BuGmorexa [OK
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccTosTHUS 16 bubmmnoreka HOK
MHororpanHuku 7 bubmuoreka [IOK
BekTops!l B IpocTpaHcTBE 12 bubmuoreka [IOK
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9 BuGmiorexa LIOK
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1 bubnnoreka [JOK
I1
2 OBTOpCHNE, 0000WwERNC 1 15 1 Bu6mmorexa LIOK
CUCTEMAaTH3aIHs 3HAHHHA
3 O6bEM MHOTOTpaHHHKA 17 bubnnoreka [JOK
4 Temna BpameHus 24 bu6mmoreka [IOK
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 BuGmorexa LIOK
KPYTJIBIX TEJ
6 JBroKeHUs 5 1 bubmuoreka [JOK
IT 600
7 OBTOPEHHE, ODODIICHAC H 17 2 Bu6mmorexa LIOK
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




MMOYPOYHOE IIVTIAHUPOBAHME 10 KJIACC

KosauuyecTBo 4yacoB DJIeKTPOHHbIE
Nen/m Tema ypoka KoHTpoabHbIe Hara uudposbie
Bcero IIpakTHyeck
padoTshI u3ydeHusi oOpa3zoBaTe/ibHbIE
ue padoTbl pecypenI

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA

1 PUCYHKE IIJIOCKOCTH, MAPATIIETBHBIX MPSIMBIX 1 bubnuorexa [JOK
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IUIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE

2 npaBujIa N300paKEHUSI HA PUCYHKE 1 bubnuorexa [JOK
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHst: mepecekaronecs MIOCKOCTH,

3 MEePECEKAIOIINECS MPsAMasi U IIIOCKOCTh; 1 bubnuotexa [JOK
MOJIYTIPOCTPAHCTBO
[TonsiTHst: mepecekaronecs MIOCKOCTH,

4 NIEPECEKAIOIINECS NIPsIMasi U IJIOCKOCTB; 1 bubnunoreka [JOK
MOJIyTIPOCTPAHCTBO
MHororpaHHuKH, U300paskeHue MPOCTEUITNX

5 MIPOCTPAHCTBEHHBIX (QUTYD, 1 bubnmnoreka [JOK
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, U300pa’keHue MPOCTEUIITNX

6 MIPOCTPAHCTBEHHBIX UTYD, 1 bubnuotexa [JOK
HECYIIECTBYIOIINX 00OHEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 BuGmiorexa LIOK
CJIEJICTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 bubnmoreka [JOK




CIICACTBHUA U3 HUX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cieactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N300paxeHne cedeHuit mupamMmuibl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.

N306paxkeHue nepecevyeHus MoIyueHHbIX
IJI0CKOCTEN. PackpaimBanue NOCTPOEHHBIX
CEYECHUH Pa3HBIMU LIBETAaMU

H300paxeHne cedeHuii mupamMmuibl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.

N306paxkenue nepeceueHrs MoJIyueHHbIX
II0cKOCTeN. PackpaimmBanue MOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETAaMU

N300pakeHne ceueHnit mupaMuibl, Kydoa u

IPU3MBI, KOTOPbIE MIPOXOAST yepe3 ux péopa.

N306paxkenune nepecevyeHns MoJTyueHHbIX
IJI0CKOCTEN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETaMU

N3obpakenue ceueHuil nupamusl, Kyoa u

MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.

N306paxeHue nepeceyeHus Noay4eHHBIX
IJI0CKOCTeN. PackpammmBaHue MOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETAMU

Merton ciaenoB s MOCTPOCHUA ceueHUI

Merton ciaegoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nIepece4eHU MPSIMBIX U
IJIOCKOCTEH

bubmuoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmoreka [JOK

bubmuoreka [JOK




16

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

bu6mmoreka [IOK

17

[TocTpoenue ceuenwuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

bubmuorexa [JOK

18

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MOCTPOCHUS

bu6mmoreka [IOK

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI1iCh I1aroB
MIOCTPOCHHSI

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEH U 3aIKCh I1aroB
IIOCTPOCHHUS

IToBTOpenue nnanumerpuu: Teopema o
PONOPLHUOHATBHBIX oTpe3kax. [Tomobue
TPEYTroJIbHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

KoHnTtponbHas pabota "AKCHOMBI
crepeomerpuun. Ceuenus"

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK




24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpeLBaroIUecs MpsiMbIE.
[Tpu3HaKkK CKpelUBaOIIUXCS IPSIMBIX.
[TapannenbHble IpsiMbIE B IPOCTPAHCTBE

bu6mmoreka [IOK

25

26

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI MapasuiebHON
JAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIlleH Ha JTaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSAMBIX INTIOCKOCTHIO

[TapannensHoCTh TpeX MpsiMbIX. Teopema o
TpEX MapasuieNbHbIX NpsAMbIX. Teopema o
CKPELIMBAIOIIMNXCS MPAMBIX

bubmunorexa [JOK

bubmuoreka [JOK

27

[TapamnensHoe nmpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxkenue pazHbIx puryp B
napauiebHOW MPOEKINH

bu6mmoreka [IOK

28

29

30

LlenTpanbHasa npoekuus. Yroiu ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYrona MCXKOY
MMpAMBIMHA

3anauun Ha J0KA3aTeIbCTBO U UCCIICIOBAHHUE,
CBSI3aHHBIE C PACITOIOKEHHEM MIPSIMBIX B
POCTPAHCTBE

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B MpocTpaHcTse. [Ipu3Hak
napasiebHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napayuieIbHOCTH IPSIMON U
IUTOCKOCTH

bu6mmoreka [IOK

bu6mmorexa [IOK

bubmuoreka [JOK

31

FGOMCTpI/I‘IeCKHe 3aJ4a4l Ha BBIYHUCIICHUC U

bubmuoreka [JOK




JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeNbHOTO IPYrou npsamoi. Pacuér
OTHONIECHU

bubmuorexa [JOK

33

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
MOCTPOCHHS CeUeHUH KyOa 1
napayuienenunena. CBoncTea
napaiesienune1a ¥ Mpu3Mbl

bu6mmoreka [IOK

34

35

36

37

38

[TapannensHbie 10cKoCTH. [Ipu3Haku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

TeopeMa O MMapaJuICIIbHOCTU U
CANMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,[[HI.HCfI
qepe3 TOUKY, HC NPUHAJICIKAITYIO JaHHOM
IUIOCKOCTH M CIIEACTBHUS U3 HEE

CBoiicTBa napajyIeNbHBIX INIOCKOCTEN: O
MapaJuIeIbHOCTH MIPSAMBIX [IEPECEUEHUS IPU
MIEPECEUCHNH JABYX MapaJUICIbHBIX
IJIOCKOCTEN TPEThEN

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpEe3Kax NapajljIeIbHBIX IPSIMBIX,
3aKJIIOUYEHHBIX MEKy TapaIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM €
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTIMHU

[ToBTopenue: Teopema Iludaropa Ha
MJIOCKOCTH

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK




[ToBTOpEHUE: TPUTOHOMETPHUSL

39 bubmmoreka [JOK
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaolicTBa Ky0a U IPSIMOYTOJILHOTO

40 Y pAMOYT bubmuoreka [JOK
napajuiejaenumneaa
Bprunciienre 1uH OTpE3KOB B KyOe 1

41 P Y bu6mmoreka [IOK
MIPSIMOYTOJIBHOM TapajuieenuIe/e
[IeprieHIMKyYIAPHOCTD NPSAMOMN U IIIOCKOCTH.

42 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U bubmuorexa [JOK
MIJIOCKOCTH
[IeprieHIMKyYIAPHOCTD NPSAMOMN U IIIOCKOCTH.

43 [Ipu3Hak neprneHauKyISIPHOCTH IPSMOU U bubnuorexa [JOK
MIJIOCKOCTH
Teopema o CylieCTBOBaHUH U
€IUHCTBEHHOCTH NPSIMOU, IIPOXOISIIEN

44 p - 1P bu6mmorexa [IOK
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYJISIPHON K IIIOCKOCTH
[110CKOCTH ¥ IePIEHAUKYISIPHBIE UM

45 P YIIp bubmuorexa [JOK
npsiMble B MHOTOTPaHHHUKAX
[TmockocTu U NepneHAUKYIIPHBIE UM

46 P YIp bubmuoreka [JOK
MpsIMble B MHOTOTPaHHHUKAX
[Tepnenaukymnsip u HaknoHHas. [locTpoenne

47 p yiip p Bu6muorexa [JOK
MIEPIICHIUKYIIAPa U3 TOYKU Ha MPSIMYIO
[Mepnennukynsip u HaknoHHas. [locTpoenue

48 p YAp P bubmuorexa [JOK
NEPIeHIUKYISApa U3 TOYKU Ha MPSIMYIO
Teopema o Tpéx nmepneHANKYIIsIpax (mpsmas

49 p P p yIApax (mp bubmuorexa [JOK
U oOpaTHas)
Teopema o Tpéx nmepneHANKYIApax (mpsmas

50 P P P yrapax (1p bu6mmoreka [IOK

u oOpaTHas)




o1 Yron Mmexay CKpeluBaroIUMUCS IPSIMbIMU bubnmoreka [JOK

59 [Touck neprneHANKYISIPHBIX MPSMBIX C ) BuGmiorexa LIOK
MOMOUIbIO NEPIIEHANKYIISPHBIX MNIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE bubnuorexa [JOK
[Moctpoenue ceuenuii kyba, mpU3MBbI,

54 MPaBUIILHON MUPAMH/IBI C TOMOIIBIO bubnmoreka [JOK
OPTOTOHAJILHON IIPOEKIIUU
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

55 MPAaBUJIBHON MUPAMHUJIBI C TTOMOLIBIO bubnuorexa [JOK
OPTOTOHAJILHON IIPOEKIIUU
CumMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO

56 miockoctu. [lnockocTu cummerpuii B bubnnoreka [JOK
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U BuGmiorexa LIOK
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 HpaBI/IJ'II)Hlile MHOTOrpaHHUKHU. Pacuér BuGmorexa LIOK
PacCcTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 HpaBI/IJILHLVIe MHOTOrpaHHUKHU. Pacuér Bu6morexa LIOK
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl OyCTUTH NEPIIEHANKYISPHI:

60 CUMMETPUS, CABUT TOUKHU IO NapalJIeIbHON bubnuoreka [IOK
IpsIMO

61 Cnsur o Henapaﬂﬂemzﬂoﬁ IPSIMOH, BuGmorexa LIOK
M3MEHEHHE PACCTOSTHUM
KonTtponbHas padora "B3anmuoe

62 pacroI0kKeHUE NMPSAMBIX U INIOCKOCTEN B bubnuorexa [IOK
npocTtpaHcTse"

63 [ToBTOpEeHME: yroyi Mexay NpsSMbIMU Ha bubnmoreka [JOK




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEeHuE: yrom Mexay
CKpCIIUBAOIIUMHUCA ITPAMBIMHU B
IIPOCTPAHCTBE

bubmuorexa [JOK

65

66

FCOMeTpI/I‘IeCKI/Ie MCTObI BBIYUCIICHUA YyIJIa
MCKAY MPSAMBIMHA B MHOTI'OI'PAHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOI'O yIjia

bu6mmorexa [IOK

bubmunorexa [JOK

67

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO MEPIIEHANUKYISPHBIX IIJIOCKOCTEN

bu6mmoreka [IOK

68

69

70

ITpusHak neprneHIuKyJIIPHOCTH INIOCKOCTEM;
TeopeMa O IPsIMOi epeceueHus IByX
IIJIOCKOCTEN MEPIEHINKYISAPHBIX TPEThEHN
IUIOCKOCTH

[TpsMoyronbHbIN napasienenunen; Kyo;
U3MEPEHHUs], CBOUCTBA MPAMOYTOJIbHOTO
napajuleIenue1a

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
napajjejienuieaa u CJICACTBUC U3 Hee

bu6mmorexa [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

71

CrepeomeTprdecKue 1 MPUKIIaTHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHHEM
MPSIMBIX | TIJIOCKOCTH

bu6mmorexa [IOK

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHUKaX

bu6mmorexa [IOK

73

[Tapa mapayenpHbIX IIJIOCKOCTEN Ha

bubmuoreka [JOK




CKPCIIUBAIOIHNXCS NPAMBIX, PACCTOAHUC
MECXKAY CKPEIUBAOIIUMHACA ITIPSAMBIMHA B
MMPOCTBIX CUTYyallUsAX

Paccrosaue oT ToukH J0 IIIIOCKOCTH,

74 g Bu6morexa LIOK
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 CKPEIIMBAIOIIUMHUCS TPSAMBIMHU C TOMOIIBIO bubmuoreka [JOK
MEePIEHANKYJISIPHON TIIIOCKOCTH
TpéxrpaHHsblil yroi, HepaBeHCTBa s
Tpexrpa"Hbix yrioB. Teopema ITudaropa

76 PexTPp T P Paropa, bu6nuoreka [IIOK
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIiia
DyieMeHThI C(hepuueCcKOi TEOMETPHUU:

77 dep P bubmuorexa [JOK
reoJe3n4ecKue JMHUM Ha 3emIie

78 KontponbHas padota "Yribl u pacctossaus" bubnuotexa [JOK
Cucremaru3zaius 3HaHUN "MHOTOTpaHHUK U

79 N P bubmuorexa [JOK
€ro 2JIEMEHTBI
IInpamuia. Bunel nupamun. I[paBuneHas

80 bubmmoreka [JOK
nupamua
[Ipu3ma. IIpsimast 1 HaKJIOHHAS MPU3MBI.

81 P P P bubnuorexa [JOK
IIpaBunpHas npuzma
ITpsimoit mapannenenume, mpsiMOyTroJIbHbBIN

82 P P > IPAMOY bubaunorexka [IOK
napasuienenumnes, Kyo
Beimykasie MHOTOrpanHuKH. Teopema

83 N K p p bubmunoreka [JOK
Ditnepa
Brinykiibie MHOrOrpannuku. Teopema

84 Ditnepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC bubnuorexa [JOK

MHOTI'OI'paHHUKH




85 KonTponpHas padora "MHuororpaHHUKT" 1 bubnmoreka [JOK
86 [ToHsiTHE BEeKTOpPA Ha IJIOCKOCTH U B 1 BuGmiorexa LOK
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 bubnuorexa [JOK
88 Pa3nocTh BekTOpOB 1 bubnmoreka [JOK
89 [TpaBuno mapasienenurena 1 bubnuorexa [JOK
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 bubmmoreka [JOK
01 Paznoxenue BekTopa mno 6a3nc3u/ TpEX 1 Bu6moreka LIOK
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1 bubmmoreka [JOK
93 Beruuciienue yria Mexay BEKTOpaMu B 1 Bu6mrorexa LOK
IPOCTPAHCTBE
94 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1 bubnmnoreka [JOK
95 IIpocreiimre 3a1a4n ¢ BEKTOpaMHU 1 bubnuotexa [JOK
96 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1 bubnmnoreka [JOK
97 IIpocreiimure 3a1a4n ¢ BEKTOpaMHU 1 bubnuotexa [JOK
98 O06o0meHre U cucTeMaTr3aIus 3HaHUH 1 bubmuoreka [JOK
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 bubmuoreka [JOK
100 Wrorosast KoHTpOJbHAS paboTa 1 bubnuoreka [IOK
101 HtoroBast KOHTpoJIbHAs paboTa 1 bubnnoreka [JOK
102 O06o01IeHne U cucTeMaTu3alus 3HaHU| 1 bubnmnoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI
pecypchl

IToBTopenue TeMmsl "KoopauHaTel BEKTOpa

1 P P \ P 1 bubnunorexa LIOK
Ha IJIOCKOCTH U B IPOCTPAHCTBE
[ToBTOpenue tems! "CxkanspHoe

2 " 1 bubnunorexa LIOK
IPOM3BEICHUE BEKTOPOB
[ToBTOpenue tems! "Boruncnenue yria

3 " 1 bubmmoreka [JOK
MEX/1y BEKTOpaMH B IPOCTPAHCTBE
[ToBTOpeHue Tembl "YpaBHEHUE TPSIMO,

4 _ ) 1 bu6nmoreka [JOK
IIPOXOJAIIEH Yepe3 IBE TOUKU

5 YpaBHEHHE INTOCKOCTH, HOPMAJb, 1 BuGmorexa LIOK
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

6 YpaBHEHHE INTOCKOCTH, HOPMAJb, 1 BuGmorexa LIOK
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax

7 BexTopHoe npounssenenue 1 bubnuoreka [IOK
JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE

8 ’ 1 BuGnoreka [IOK
pOrpaMMHUPOBaHKE H
JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE

9 ’ 1 bubnuoreka [IOK
IpOrpaMMHUPOBaHKE H
AHaIUTHYECKHE METO/IbI pacuyéra yria

10 P 4 1 bubnmoreka [JOK
MEXy IPSAMBIMUA B MHOTOIpaHHHKaxX
AHaTMTUYECKHE METO/IBI pacyéTa yria

11 1 bu6mmoreka [IOK
MEXY IUIOCKOCTSIMH B MHOTOIpaHHHUKaX

12 ®opmysa pacCTOSHUS OT TOUKH J10 1 bubmuoreka [IOK




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13 bubnmoreka [JOK
TUIOCKOCTH B KyOe
Haxoxnenue paccTOSIHUN OT TOYKHU JI0

14 p N bu6mmoreka [IOK
IUIOCKOCTH B NIPaBUJILHON MUpaMuJie
KontponpHas pabora "AHanurudeckas

15 POIRIALP Bu6miorexa LIOK
reoOMETpHs
CedeHunss MHOIOIpaHHHUKOB: CTaHJapTHBIE

16 P P bubmuorexa [JOK
MHOTOTPaHHHUKH

17 CedeHuss MHOTOI'PaHHUKOB: METO/I CIIEJIOB bubnuoreka [IOK
CedeHust MHOTOIPaHHHUKOB: CTaHJapTHBIE

18 IIJIOCKOCTH, IIEPECECYEHUS IPSMBIX U bubnnorexa [JOK
IIJIOCKOCTEMN
[TapannensHble IpsSMbIE U MIIOCKOCTH:

19 P p bubmuorexa [JOK
napaiesbHbIe CEUYCHHS
[TapannensHble TpsSMbIE U MIIOCKOCTH:

20 p . pv bu6nmoreka [JOK
pacyér OTHOILIECHUH
[TapannenbHbIe TPSIMBIE U TUIOCKOCTH:

21 YIJIbI MEXKY CKPELMBaIOIIUMUCS bubnnoreka [JOK
TPSIMBIMH
[leprienauKynApHBIE IPSIMBIE U
TUTOCKOCTH: CTaHAAPTHBIE Mapbl

22 P PH Bu6mmorexa [LIOK
NEePIEHINKYIISPHBIX TUIOCKOCTEH 1
NPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB
[leprienauKynApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX bubnuorexa [IOK
HEepHEHINKYIIApax

24 [lepnenuKynsipHbIE IPSIMBIE U bubnuoreka [IOK




IIJIOCKOCTH: BBIYUCJIICHUA AJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
TIonIael, cooopakeHus Mmoa00us

[ToBTOpEHUE: MIOIA TN
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust
[ToBTOpEHUE: MIOIIA TN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAJIEH, COOOpaKEHHUS IO 100U

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

bubmuorexa [JOK

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEeHUs TTOT00Ms

bu6mmorexa [IOK

30

31

Konrponsnas pabora "[ToBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

bu6mmoreka [IOK

bubmuorexa [JOK

32

3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUHU yTIia

bu6mmorexa [IOK

33

CrepeoMeTpHuecKUe 3aJaul, CBSI3aHHBIE C

00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

bu6mmorexa [IOK

34

HpI/IKJIa,Z[HBIe 3aaa4u, CBA3aHHBIC C

bubmuoreka [JOK




BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO

napasuiesenumneia

35 OO0BEM MIPAMOIA TPU3MBI bubnmoreka [JOK
CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIC C

36 P p . > bubnumoreka [JOK
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI
[IpuknanHbie 3a1a4u, CBSI3aHHBIC C

37 P . N bubnumoreka [IIOK
00BEMOM MPSAMON MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém bubmmoreka [JOK
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém bubnnoreka [JOK
MTUPAMU/IBI
®dopmyna o0bEMa mupamusl. OTHOIIIEHUE

40 MY P bubmuorexa [JOK
00BEMOB MUpPaMUJ ¢ OOILITUM YTIIOM
®dopmyna o0bEMa mupamusl. OTHOIIIEHUE

41 pMYy P Bu6miorexa [OK
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpHuuecKre 3aa41, CBSI3aHHBIE C

42 p p N ’ bubmmoreka [JOK
00BEMaMH HAKJIIOHHOW MPHU3MBI
CrepeoMeTpHUECKHE 33]Ia9H, CBSI3aHHBIC C

43 p P ’ bubnmoreka [IOK
00BEMaMU THpaMUIBI

WKJIQTHBIE 337129 TI0 TeME BEMBI

IT "O6

44 Ten", CBSI3aHHBIE C 00HEMOM HAKJIOHHOU bubnuorexa [JOK
TIPU3MBI
[Ipuknanueie 3apaun mo Teme "OOBEMBI

45 P " ) bubmunorexa LIOK
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI
[Tpumenenne 00bEMOB. Brruncienue

46 bubmuoreka [JOK

PACCTOSAHUA N0 MIIOCKOCTHU




KonTponpHas padora "O0beM

47 . bubmuorexa [JOK
MHOTOI'PaHHHUKA
Hunuaapudeckasi MIOBEPXHOCTD,

48 00pa3yromue HUJINHIPUIECKOM bubnmoreka [JOK
MOBEPXHOCTH
Hunuaap. IpsMoit KpyroBor MUIUHID.

49 p- 1P 24 P bu6mmoreka [IOK
[Tnomaas MOBEPXHOCTH IIUIMHAPA
Konnueckas moBepXHOCTEL, 00pa3yroIue

50 N p » OOPAYIO bubmnoreka [JOK
KOHUYecKol moBepxHocTu. Konyc
Ceuenune KoHyca MI0CKOCTHIO

51 }U/ ’ bubimoreka [IIOK
napauIeIbHOM IJIOCKOCTH OCHOBAHUS
VYceuéunslii konyc. M3o00paxkenue

52 y P bubmuorexa [JOK
KOHYCOB U YCEUEHHBIX KOHYCOB
ITimomiane OOKOBOI MOBEPXHOCTH U

23 . P bubmuorexa [JOK
MOJTHOM MOBEPXHOCTH KOHYCa
ITimomane OOKOBOI MOBEPXHOCTH U

o4 . P Bu6nuoreka LIOK
MIOJTHOM IMTOBEPXHOCTH KOHYCa
CrepeoMeTpuueckre 3aauu Ha

55 JI0Ka3aTelIbCTBO M BBEIYHCIICHUE, bu6nmoreka [JOK
MOCTPOEHUEM CEUEHUM HWJINHIPA, KOHYCa
CrepeoMeTpHuuecKkue 3aa4u Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, bubmuoreka [JOK
MOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
IIpukiagHele 3a0a4M, CBI3aHHBIE C

57 P : Bu6mmorexa LIOK
ITUTHHIPOM
IIpuknaguble 3a0a4n, CBI3aHHEIE C

58 P ’ bubmmnoreka [IOK
ATUHAPOM

59 Cdepa u map bubnmoreka [JOK




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

bu6mmoreka [IOK

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTHI0. Buj 1 m300paskeHue mapa

bubmuorexa [JOK

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

bu6mmoreka [IOK

bubmuorexa [JOK

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

bu6mmoreka [IOK

65

CrepeomeTpuyuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUEHHH MIIOCKOCTHIO

bu6mmoreka [IOK

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
moa00us

bu6mmoreka [IOK

bubmuorexa [JOK

68

Paznnansie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OI'PpaHHUKOB

bu6mmorexa [IOK

69

70

3agaun o Teme "Tena ¥ TOBEPXHOCTH
BpanieHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

bu6mmorexa [IOK

bubmuoreka [JOK




71

KontponpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

bubmuorexa [JOK

72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO IUJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyca

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

75

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHycCa

bu6mmoreka [IOK

76

77

78

79

[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI 1
TJIOIIA U TTOBEPXHOCTEHN Te"

OOBEM 1mapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [Inomans
cdepsl. CTepeoMeTprUECKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTO
ceKTopa

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomanbio ceprl. COOTHOMICHUS MEKIY
TJIOMIA IIMU TTIOBEPXHOCTEN U 00bEMaMK
MMOJOOHBIX TEN

[TomoOHbBIE Tena B IPOCTPAHCTBE.

N3menenne 06bEMa mpu o 100Uu.
CrepeoMeTpHUECKHUE 3a/1auH, CBSI3aHHBIC C

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuorexa [JOK

bubmuoreka [JOK




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEH

80

81

82

KonTtponsHas padora "[Tnomanm
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (huryp. O0mue
CBOMCTBA JIBWXCHUHN

Bubl nBukeHuil: napamienabHbIN
MepPEeHOC, IEHTPpaIbHasl CHMMETPHS,
3epKalibHasi CHAMMETPHS, IOBOPOT BOKPYT
PAMOM

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

bu6mmoreka [IOK

84

85

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

Konrtponbnas padota "Bektops! B
npocTpaHcTae”

bu6mmoreka [IOK

bu6nmoreka [JOK

86

O6o06matomiee moBropenue 11 mousTHii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TTapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpOCTpaHcTBe"

bubmuoreka [JOK

87

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"BexTops!l B mpocTpaHcTBe"

bubmuorexa [JOK

88

O6o06matomee moBTopenue 11 moHsTH 1
MeTO/I0B Kypca reomerpun 10-11

bu6mmoreka [IOK




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

Ob6o6maromee noropenue 11 noHsATH U
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O0beM MHOTrOrpaHHuka"

bubmuorexa [JOK

90

91

92

93
94

O6o6matomee moBTopeHue 11 moHITHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpyTJbix Ten"

Ob6o6uaromee nopropenue 11 noHsATUil 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas kKoHTpoJIbHAs paboTa

Htorosast KOHTpoJibHAs paboTa

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK
bu6mmorexa [IOK

95

96

[ToBTOpeHnue, 0600IIeHNE U
cHUcTeMaTu3alus 3HaHUI

Hcropus pa3BuTus CTEpeOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bu6mmorexa [IOK

bubmuorexa [JOK




97

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

bu6mmoreka [IOK

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubmuorexa [JOK

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bu6mmoreka [IOK

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bu6mmoreka [IOK

101

102

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUH KAK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

bu6mmorexa [IOK

bu6mmorexa [IOK




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Maremaruka. ['eometpus, 11 xkimacc/ Mep3isk A.l'., Homuposckuii JI.A.,
[TomsikoB B.M.; mox penakuueit [Togonsckoro B.E., O0mecTBo ¢ orpaHu4eHHON
oTBeTcTBEHHOCTHIO U3narensckuil nenTp «BEHTAHA-I'PA®y»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Maremaruka. ['eometpus, 11 kinacc/ Mepansik A.T'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox peaakuueit [lononsckoro B.E., OGuiecTBoO ¢ orpaHM4eHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Akunonepnoe

obmectBo «M3naTenscTBO «IIpocBeiienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/Ik
https://fg.resh.edu.ru
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