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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky ~ JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOE€  TpH  HU3YYECHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  YMEHHUS ~ BIAQJeTh ~ OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPIKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
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, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnas TteopeMa Iludaropa. Ilupammpa: nN-yrojbHas NUpaMHIA,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
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.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

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

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pPKAbHAA CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOMN ACATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccun U peaanu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
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
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
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, TOHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIMOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOro 00beKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUSIMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



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

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca MU pe3yjbTaTa pElIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUSIM, OOBICHATH PUYUHBI
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
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax padoThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX 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 IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh pealbHbIE CUTYyallU, MPUMEHSITh HU3Y4YCHHBIC MOHSITHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh M3y4aembie (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTesibHbIE
pecypcsl
Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI
BBenenue B ctepeoMeTpuio 23 1

BzaumHoe pacnionoxenue

HPSMBIX B IPOCTPAHCTBE 0 L
[TapayeabHOCTB NPAMBIX U 8

IIJIOCKOCTEN B IPOCTPAHCTBE

[TepnieHIUKYIAPHOCTD

IPSIMBIX U IIJIOCKOCTEN B 25
NIPOCTPAHCTBE

VYTiIBl ¥ paccTosHUSA 16
MHoOrorpaHHuku 7

BexTops!l B mpocTpaHcTBE 12
[ToBTOpenwme, 0600IIEHNE 1 5 )

cUCTeMaTHu3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6



11 KJIACC

DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB U TeM
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIe
NPOrpamMMbl
pecypchl
KonrTpoabsubie IIpakTuueckue
Bcero
padoThI padoThI
Ananutuyeckas
15 1
reOMETpUs
IToBTOpEHME,

0000111eHE U

15 1
cucTeMaTu3anus
3HaAHUHN
O0bEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
[Tnomann
IIOBEPXHOCTU U 9 1
00BEMBI KPYTJIBIX TeJ
JBrxeHus 5 1
IToBTOpEHUE,
00o011eHne U 17 )
cucTeMaTH3anus
3HAHWUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJsnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

OcHOBHBIE TIpaBHIIa

n300pakeHNs Ha pUCYHKE

IIJIOCKOCTH, MapaJuIeIbHBIX 1
MPSIMBIX (OTPE3KOB),

CEepeINHbI OTPE3Ka

[TonsTHS cTepeoMeTpHH:

TOYKa, IpsiMast, IIOCKOCTh,
npocTpancTBo. OCHOBHBIE

MpaBujIa N300paKeHUs Ha 1
PHUCYHKE IJIOCKOCTH,

napauieNbHBIX TPSIMbIX

(0Tpe3koB), cepeIMHbI OTpE3Ka

[TonsTusA: mepecexaronmecs
IJTOCKOCTH, MEPECEKAIOIUECS

npsMas U MI0CKOCTh; .
MOJYIPOCTPAHCTBO

[TonsTus: nepecekaronuecs
IJTOCKOCTH, MEPECEKAIOIIUECS 1

mpsMas U JIOCKOCTb,

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

IIOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKkH,
n300pakeHue MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0ObEKTOB

MHoOrorpaHHuKkH,
M300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPpCOMCTPUU U
ICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a/1aHUs TPSIMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

N3o0pakenue ceueHunit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 X
pEbpa. N3o0pakenue
IepeceyeHus! MOTyYEHHBIX
mIockocTeil. PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N3o0paxeHne cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
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KOTOPBIE MTPOXOISAT Uepe3 Uux
pé6pa. N3obpaxkeHue
MepeceYeHMs MOTYICHHBIX
IJI0CKOoCTei. PackpammBanue
MMOCTPOCHHBIX CEUYEHUN
pa3HBIMU LIBETAMU

N3o0pakeHue ceueHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0pakeHune
nepeceyeHus MoayYEeHHBIX
IJI0cKoCTeN. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3ob6paxenne cedeHuit
MUpaMUIbI, KyOa U IPU3MBI,
KOTOPBIE TIPOXOJIST Uepe3 ux
pé6pa. Uzobpaxenue
MepeceYeHus OTYYCHHBIX
IIocKocTen. Packpammsanue
MTOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

Meton ciienoB Ui
MOCTPOEHUS CEUCHUH
MeTton ciIeaoB O
MOCTPOEHUS CEUCHUH.
CBoiicTBa niepecevyeHnit
MPSIMBIX U IJIOCKOCTEMN

Merton cinenos i
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IMOCTPOEHHUS CEUECHU .
CaolicTBa niepeceyeHui
MPSIMBIX U IJIOCKOCTEH

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
I1arOB MOCTPOCHHUS

[Toctpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEepTEXKei U 3aInch
1aroB MOCTPOSHUS

[ToctpoeHue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX YepTEXKe U 3aInch
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha p&opax. Co3manue
BBIHOCHBIX YEPTEkKEH U 3aIHCh
I1aroB MOCTPOCHUS

[ToBTOpEHME MUIAHUMETPUH:
Teopema o
MIPONOPLMOHAIBHBIX OTPE3KaX.
ITomoGue TpeyroJbHUKOB

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
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CEUYCHHSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3Butus
IUTAHUMETPUH U
CTepEeOMETPUU

KonrponsHas pabora
" AKCHOMBI CTEPEOMETPUH.
Ceuenns"

B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemuBarOIIMXCs
npsmbix. [TapannensHubie
IIPsIMBIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOU
MapayieIbHON JaHHOU
MIPSAIMOM, IIPOXOIAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE
JIeXalle Ha TaHHOU IIPSAMOIA.
JlemmMma o nepeceueHun
NapajuIeIbHBIX IPSIMbIX
IIJIOCKOCTBIO

[TapannensHOCTH Tpex
npsiMbIX. Teopema o TpEx
napajvieIbHbIX MPSAMBIX.
Teopema 0 CKpelnBarOIMNXCs
MPAMBIX

[TapamnensHoe
npoekTupoBanue. OCHOBHbIE
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32

CBOICTBA MApaJUIEIbHOTO
MPOEKTUPOBAHHUSI.
N3obpakeHue pa3HbixX GUryp
B NapaJICIIbHOU TIPOCKIHH

[lenTpanbHas npoekuus. Yroiu
C COHAIPABJICHHBIMU
CTOpPOHAMHU. YTOJI MEXAY
HPSIMBIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
pacnonomeHHeM Hp?[MI)IX B
IIPOCTPAHCTBE

[TonsATHA: MapamuIeIbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipru3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
[apaJuIeIbHOCTH MPSIMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3anaun Ha
BBIYMCIICHUEC U
JI0KA3aTeIbCTBO, CBA3AHHBIE C
MAPAIIENBHOCTHIO IPSMBIX U
ILJIOCKOCTEMN B MMPOCTPAHCTBE

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEpTEkKE U
[apajuIeJIbHOTO APYTron
npsAMoH. Pac4€r oTHOIIEHUI
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[TapamenpHas npoexuus,
MIPUMEHEHHUE ISl TOCTPOCHUS
CeUYCHHH Kyba u
napajenenumnena. CBoiicTBa
napajuieJienuIe1a ¥ Ipu3Mbl

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3naku napamienbHOCTH
JIBYX TUIOCKOCTEM

Teopema o napajuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOISIICH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TaHHOU
IIJIOCKOCTH U CIIEICTBUS U3
HEeE

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX
IIepeceyeHus npu
IIEPECEUEHUH JIBYX
NapaJuIeIbHBIX TUIOCKOCTEN
TpeTben

CaoiicTBa napauienbHbIX
IUIOCKOCTEN: 00 0Tpe3Kax
NapaJuIeIbHBIX MIPSMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuieIbHbBIMU
IIJIOCKOCTSIMU; O MIEPECEUEHUN
MIPSIMOM C IBYMs
MapajuIeIbHBIMU TUIOCKOCTSMHU
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40

41

42

43

44

45

IToBTOpeHue: Teopema
ITudaropa Ha mockocTu

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TPEYrOJIbHUKA

CgoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJiesienumnea

Beruucnenue JUIH OTpe3KOB B
KyOe U IpsIMOYTOJIbHOM
napasiesienue e

[lepneHMKyIAPHOCTD NPAMOUN
u wiockocTu. [Ipusnak
NIEPIEHIUKYJIIPHOCTU IPSIMON
U IIJIOCKOCTH

[lepneHuKyISPHOCTD NPSMOMN
n mockoctu. [Ipn3nak
MEPIEHUKYIIIPHOCTH IIPAMOiL
U IIJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYJIIPHON K
IIJIOCKOCTH

[InockocTn n
MEPIEeHIUKYJIIPHbIE UM
IIPsIMbIE B MHOTOTpPaHHHUKAX
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53

54

55

Ilnockoctu n
MepIEHIUKYISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

[lepnieHqUKYISp ¥ HAKJIOHHAS.
[TocTpoenue nepnenauKysapa
M3 TOYKHU HA IPSAMYIO

[lepienuKynsAp U HAKIOHHAS.
[TocTpoenue nepneHauKysapa
M3 TOYKHU Ha IPAMYIO

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas u
oOpatHas)

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

ITonck neprneHauKyIIpHBIX
MPSIMBIX C IOMOIIBIO
MEPIEeHIUKYISPHBIX
IIJIOCKOCTEN
OproronanbHOe
IIPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPaBUIIBHON
MIUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

[Toctpoenue ceuennii kyoa,
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58

59

60

61

62

IIPU3MBI, IPABUIIBHOU
MIUPaMUJIBI C TOMOIIBIO
OpPTOTrOHAJILHOU NMPOEKINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTu cummerpuil B
MHOTI'OI'paHHHMKaxX

[Ipu3nax
MIEPIEHIUKYISIPHOCTH IIPSIMOM
Y IUTIOCKOCTH KaK CJIEJCTBUE
CUMMETPUHU

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

IIpaBUIIbHBIE MHOTOIPaHHUKHU.
Pacuér paccTosgHMi OT TOUKH
110 IIOCKOCTHU

CriocoObl OMyCTUTh
NIEPIIEHIUKYJISAPBI:
CUMMETpPHUS, CIABUI TOUKHU IO
MapajuieJIbHON IIPSIMOU

CaBur no HenapauieIbHON
IIPSIMOM, U3MEHEHHE
paccTosHUI

KonTponbhas pabora
"B3zanMHOe pacnonoxeHue
MPSIMBIX U INTIOCKOCTEN B
npocTpaHcTae”
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68

69

[ToBTOpEHME: Yyroyi MexIy
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHME: Yyroyi MexIy
CKPEILMBAIOIINMUCS IPSIMBIMU
B IIPOCTPAHCTBE

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHHKAX

JIByrpansbiii yroa. CBoOMCTBO
JIMHEHHBIX YTJIOB JIBYTPAHHOTO
yria

IlepneniukynspHble
mockocTd. CBolicTBa
B3aMMHO NEPIEHIUKYJIPHBIX
IIJI0CKOCTEN

IIpusnak
MEePIEHJUKYIISIPHOCTU
IJIOCKOCTEN; TeopemMa o
MPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

IIpssMOyTONBHBIM
napajuieJienumnen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
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73

74

75

apajjiejacnuicaa

Teopema o nuaroHanm
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
cJICJICTBUE 13 HeE

CrepeoMeTrpuueckue u
MIPUKJIaIHbIE 3a/1a4H,
CBSI3aHHBIC CO B3aUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U
IJIOCKOCTH

IToBTOpEHUE:
CKpEUIMBAIOIINECS MPSIMBbIE,
NapajuleIbHbIE TNIOCKOCTHU B
CTaHJIapTHBIX
MHOTOTpaHHUKaX

[Tapa mapannenpHbIX
MJIOCKOCTEN Ha
CKPEIIMBAOIINXCS TPSMBIX,
pacCcTOSHUE MEXKY

CKpCHIUBAIOIIUMHUCSA ITPAMBIMU

B IIPOCTBIX CUTYyallUAX

PaccrossHME OT TOUKH JI0
MIJIOCKOCTH, PACCTOSTHHE OT
MPSIMOM A0 MIIOCKOCTH

Brruncnenune paccrossHuit
MEK1Y CKPEIIMBAIOIIMMHUCS
MPSAMBIMH C TTOMOIIIBIO
MEePIEHIUKYISIPHON
IUIOCKOCTH



76

77

78

79

80

81

82

83

84

Tpéxrpanuslii yrou,
HEpaBEHCTBA JUIS
TpexrpaHHbIX yriaoB. Teopema
[Tucdaropa, Teopemsl
KOCHHYCOB ¥ CUHYCOB JJIs
TPEXTPAHHOTO yTJIa
DneMeHTHI cheprIeCcKOM
T€OMETPUHU: T€0/IE3UNUECKUE
JIMHUM Ha 3emJie

Kontponbnas padota "Y1 u
paccrosiHus"

CuctemaTtu3anys 3HaHUI
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

[Ipusma. IIpsAmas u HaKIOHHAsS
npusMsl. [IpaBunbHas npusma

[IpssMoit napayenenunen,
MIPSIMOYTOJIBHBIN
napajuiesnenunesa, Kyo

Brinykiible MHOTOIpaHHUKH.
Teopema Ditniepa

Belmmykiible MHOTOTpaHHHKM.
Teopema Oitnepa.
[IpaBunbHbBIE U
IIOJIyTIPAaBUJIbHBIE
MHOTOTpaHHUKU
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KonrponsHas pabora
"MHuororpaHHuku"

[TonsiTue BexkTOpa Ha
IJIOCKOCTH U B TPOCTPAHCTBE

CymMmma BEKTOPOB

Pa3HocTh BEKTOpPOB
[IpaBuiio napamenenunena
YMHOKEHUE BEKTOpa Ha
YUCIIO0

Pa3noxxenue Bekropa 1o
0a3ucy Tpéx BEKTOPOB, HE
JIeXKAIIMX B OJHOW INIOCKOCTH
CkansipHO€E IIpOU3BEIEHUE
Beruucnenue yrina Mexay
BEKTOPAaMH B IIPOCTPAHCTBE
IIpocreiine 3anauu ¢
BEKTOpaMH

IIpocreiimne 3anauu ¢
BEKTOpPaMH

[Ipocreiimne 3amauu ¢
BEKTOpaMH

IIpocreiimue 3anauu ¢
BEKTOpaMH

OO6o01enue u
CHUCTEMAaTH3alMsl 3HAaHUU

O06001menue u
CHCTEMAaTH3aINsI 3HAaHUH



NrtoroBas KOHTpOJIbHAS
100
pabora

NrtoroBas KOHTpOJIbHAS

101
pabora

0O0001EeHuEe 1
102 . 1
CHCTEMAaTHU3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102



11 KJIACC

Tema ypoka
n/n yp KoaunuecTBO 4acoB

Kontpoabsubie IIpakTuueckue

B
cero padoThI padoThI

[ToBTOpEHHE TEMBI
"Koopaunatel BeKTOpa Ha
IUIOCKOCTH U B
npocTtpascTae”

[ToBTOpEHME TEMBI
"CkansipHOoe MPOU3BEICHHE 1
BEKTOPOB"

[ToBTOpEHME TEMBI
"BeruncneHue yria Mexy 1
BEKTOPAMH B ITPOCTpaHCTBE"

IToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

VYpaBHEHUE IOCKOCTH,
HOpMaJIb, YPAaBHEHHUE 1
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE IIIOCKOCTH,
HOpMaJIb, YPAaBHEHHUE

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI
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14

15

16

IUIOCKOCTH B OTPE3Kax
BektopHoe npoussenenue

JInneliHbIe HEPABEHCTBA,
JIMHENHHOE
IIPOrPaMMUPOBAHUE

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IPOrPaMMUPOBAHUE

AHaIUTHYECKHE METOIBI
pacdéra yria Mexay
PSIMBIMU B
MHOTOI'PaHHHUKAX

AHaIMTUYECKUE METObI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOTI'OIrpaHHHUKax

®dopmyna pacCTOSHUS OT
TOYKH JI0 INIOCKOCTH B
KOOpAMHATAX
Haxoxnenue pacctossHuM OT
TOYKH JI0 TJIOCKOCTHU B KyOe
Haxoxnenue paccTossHuM OT
TOYKH JIO TNIOCKOCTH B
MIPaBUJIIBHON TUPAMUJIE
KonTponbhas pabota
"AHanuTuueckas

reomerpus”

CeueHHs MHOTOT PaHHUKOB:
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20

21

22

23

CTaHJapTHbIC
MHOI'OIPAaHHUKHU

CeueHust MHOIOTPaHHUKOB:
METOJ CJIEJ0B

CedeHuss MHOTOIPAaHHUKOB:
CTaHJIapTHBIE IIOCKOCTH,
MepeceyeHus IPSIMbIX U
IIOCKOCTEH

HapaHHeJ'IBHBIe IIPpsAMBIC U
IJIOCKOCTH: ITapaJJICIIbHBIC
CCUCHUA

[TapayienpHble psAMbIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

[TapaienpHble psMbIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIMBAOIINMUCS
IPSIMBIMU
IlepnenaukynspHbie
IPSAMBIE U TUNIOCKOCTH:
CTaHJapTHbIE Napbl
MEePIEHANKYIJISIPHBIX
IIJIOCKOCTEN U NPSAMBIX,
CUMMETpUU
MHOT'OI'PAHHUKOB
[lepnenaukynspHbie
MPSIMBIE U TUNIOCKOCTH:
TeopeMa 0 Tpex
NEPIEHIUKYIIApax
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28

29

30

IlepnenaukynspHsie
IPSIMBIE U TUNIOCKOCTH:
BBIUNCJICHUS [UIMH B
MHOT'OTpaHHHUKaX

IToBTOpEHueE: mIoManH
MHOT'OYTI'OJIbHUKOB,
dbopMyIbl 1S TTOIIACH,
COOOpakeHHS TI0100US
IToBTOpEHueE: IOmAAH
MHOT'OYT'OJIbHUKOB,
bopMyIIBI TS TUIOIIAICH,
COOOpakeHHS TI0100US
IToBTOpEHueE: IOmAAH
MHOT'OYT'OJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IEH,
COOOpakeHHS TT0100MS
ITmomanu ceuennii
MHOTOTPaHHHUKOB: TUIOIIAIN
ITOBEPXHOCTEHN, pa3pe3aHus
Ha YacTH, COOOpakeHus
nosoous

IImomaay ceuenunit
MHOTOTPaHHHUKOB: TUIOIIAIN
MTOBEPXHOCTEHN, pa3pe3aHus
Ha YacTH, COOOpa>keHus
mogoous

KonTponbnas pabota
"[ToBTOpEHME:!
MHOT'OI'PaHHHUKH, CEUEHHUSI
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34

35

36

37

38

39

MHOTOTPaHHUKOB"

O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieNienumne/1a

3amaun 00 yaBOCHHH Kyda, O
KBaJparype Kyoba; o
TPUCEKIUH yIiia
CrepeomMeTpriecKue 3a/1a4H,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napasulesenune/ia

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMa MPSIMOYTOJILHOTO
napasulesenuIe1a

O0BEM MPSAMON TPU3MBI

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB MPSAMOI IPU3MBI

IIpukiiaguele 3aga4u,
CBsI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

Brruncienune 00EMOB TeI €
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

Brraucienne 005EMOB TEI C
TIOMOIIIBIO OMIPEIEIIEHHOTO
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44

45

46

47

uHTerpaa. OobéM
HpaMUIBI

dopmyna o0bEéMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MHUpaMUJ ¢ OOIITIM
yIJI0M

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHHE
00BEMOB MUPaAMU/ C OOIITUM
yIJoM

CrepeomMerpuueckue 3aJauy,
CBsi3aHHBIE C 00BEMaMuU
HAKJIOHHOM NPU3MBI

CTCpCOMeTpI/I‘leCKHC 3aJa4u,
CBSI3aHHBIC C 00BEMaMU
MMUpaMuabl

[Tpuknagneie 3a1a4u 10O
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HaKJIOHHOM MPU3MBI

[Tpuknagneie 3a1a4u 10O
teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
MTUPAMU/TBI

[Tpumenenue o0BEMOB.
Beraucnenue paccTossHAS 10
TUTOCKOCTH

Konrponbnas pabora
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54

55

"O0bEéM MHOTOrpaHHUKa"

Hunmuaapuyueckas
MOBEPXHOCTh, 00Pa3yIOIIne
UWIAHIPUYECKON
MOBEPXHOCTHU

Humunaap. [psmoit
KpPYTrOBOW LUJIUHJIP.
[Inomans moBEpXHOCTH
LHWIMH]Ipa

Konuueckas moBepxHOCTb,
o0pa3yrolne KOHU4eCKOn
noBepxHocTu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO, MapajieIbHON
IJIOCKOCTH OCHOBAHMSI

VY ceu€HHBI KOHYC.
N3006paxeHne KOHyCOB U
yCeYEHHBIX KOHYCOB

ITnomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYyCa

[Tnomane OOKOBOM
MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYHCIIEHHE, IOCTPOCHUEM
CEYeHUH UIMHAPA, KOHYCa



56

S7

58

59

60
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62

63

64

65

CrepeomeTpuyieckue 3aj1auu
Ha JTI0Ka3aTeIbCTBO U
BBIYUCIICHHE, TIOCTPOCHUEM
CCUCHHI MMIMHPA, KOHYCa

[Ipuknaaneie 3a1auu,
CBSI3aHHBIE C LIUWIUHIPOM

[TpuknagHbIe 33124,
CBSI3aHHBIC C TUIHHIAPOM
Cdepa u map

[Tepeceuenue chepsr u mapa
¢ mockocThio. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u uzo0paxkeHue mapa

[Tepeceuenue chepsr u mapa
¢ iockocThro. Kacanue
nrapa 1 cepsl MI0CKOCTHIO.
Bun u nzobpaxenue mapa

VYpaBHenue chepsl.
[Tnomans chepsr u e€
yacreu

Cummetpus cdepsl 1 mapa

CrepeomeTpryeCcKHe 3a1a4n
Ha JIOKa3aTeJIbCTBO U
BBIYHMCIICHUC, CBA3aHHBIC CO
cdepoit u mapom,
MOCTPOEHUEM UX CEUCHUI
IJIOCKOCTBIO

CrepeomMeTpuiecKue 3a1auu
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71

72

73

74

Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

[Ipuknaaneie 3a1auu,
CBsI3aHHBIE CO chepoit u
mapom

IToBTOpEHME: OKPYKHOCTH
Ha IJIOCKOCTH, BBIYMCIICHUS
B OKpPY’KHOCTH, CTaHAApTHbIE
nmonoous

Paznuunbple KOMOMHAIIMH T
BpaIieHus u
MHOTOT'PAaHHUKOB

3amaun no Teme "Tena n
MOBEPXHOCTHU BpauieHus"
3amaun no Teme "Tena n
MOBEPXHOCTHU BpanieHus"
KonTponbnas pabota "Tena
Y TIOBEPXHOCTH BpaleHUs"
O6wém nununapa. Teopema
00 00BEMe mpsMOTo
MATUHAPA

Brrunciienne 00bEMOB TEJ C
MOMOILIBIO ONPEAETEHHOTO
uHTerpana. O6bEM KoHyca

ITromaay 6OKOBOH 1
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IIOJIHOM ITOBEPXHOCTHU
KOHyCa

CrepeomeTpuueckue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMH/IPA, KOHYCA

[Ipuknagabie 331241 11O
TeMme "OOBEMBI U IUIOIAIN
noBepxHocrei Ten"

O0BEM 11apa U MapoBOTO
cektopa. Teopema 00
00béme mapa. [Lnomanp
ctheprl. CTepeoMeTpuiecKre
3a/1a4H, CBSI3aHHbBIC C
BBIYHCIIEHHEM 00BEMOB
miapa, apoBOro CErMeHTa u
IapOBOTO CEKTOpA

[TpuknanHeie 3a1a4u M0
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM 11apa
Y TUTOMIABI0 cephl.
CooTHoIIEHUS MEXTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BEMamMu MOJOOHBIX Tell

ITogo6HbIe Tena B
npocTtpaHcTBe. M3MeHenue
00béMa rmpu o000 H.
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeT | IIoMAAeiH



80

81

82

83

84

85

86

87

MMOBEPXHOCTEU

KoHnTtposbHas padota
"Ilnomany moBepXHOCTH U
00BEMBI KpyTJbIX TEN"

JIBuKeHHsI IPOCTPAHCTBA.
OrobOpaxxenus. [IBuxeHus u
paBeHCcTBO (uryp. O6mme
CBOICTBA JBHKCHUMN

Bune! nBuxeHuii:
napasulebHbIN MTePEeHoc,
LIEHTpaJIbHAsl CAMMETPHS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeoOpazoBanus mo100us.
[Tpsamas u chepa Ditnepa
I'eomeTpuyeckue 3a1aum Ha
MIPUMEHEHUE TBUKECHUS

KonrponsHas pabora
"BexTops! B mpocTpaHcTBe"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsATHII U METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
3HaHui: "[lTapannenbHOCTh
MPSAMBIX U TJIOCKOCTEN B
npoctpaHcTsae”

Ob6o0611aro1iee MOBTOPeHNE
11 moHATUHA U METOIOB
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Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIlHs
3HaHui: "BekTopsl B
npocTtpaHcTse"

Ob6o06maroriee MOBTOpeHNE
11 mousiTHI U METO/IOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIIHSI
3HaHui: "BekTopsl B
npocTpaHcTBe"

Ob6o06maromiee MOBTOPEHHE
11 mOHATUNA 1 METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHSI
3HaHuii: "O6beM
MHOTOTpaHHHKaA"

Ob6o0611aro1iee MOBTOpeHNE
11 nonaTnii 1 MeETON0OB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aLIHs
3HaHuii: "O0beM
MHOTOTrpaHHHKaA"

Ob6o0611aro1iee MOBTOpeHNE
11 moHsTHI M METO/IOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIIHs
sHauui: "Tlnomann
MMOBEPXHOCTU U 00BEMBI
KpyTJbIX Ten"



92

93

94

95

96

97

98

Ob6o06maroriee MOBTOPEHKE
11 moOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTU3aIIHsI
sgaguii: "Ilnonaan
MOBEPXHOCTH U 0OBEMBI
KpYyIJbIX Ten"

HToroBasi KOHTpOJIbHAS
pabora

Nrtorosas KOHTpOJIbHAS
paborta

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

HcTopus pa3BuTHs
CTEpPEOMETPUH KaK HayKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUN KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJOTHUI

Hcropus pa3Butus
CTEPEOMETPUN KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX



Y KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3Butus

CTEpPEOMETPUU KaK HayKu U

99 €€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
U KOMITBIOTEPHBIX

TEXHOJIOTUN

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U
€€ poJIb B Pa3BUTHH
100 CCPOIREP
COBPEMEHHBIX UHKEHEPHBIX
1 KOMIIBIOTEPHBIX

TEXHOJIOTUN

Hcropus pa3Butus
CTEpEOMETPUH KaK HayKu U
€€ poib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pa3Butns
CTEpPEOMETPUH KaK HayKH U
€€ poJb B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX

102

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






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

Aranacsu JI.C., byry3oB B.®., Kagomies C.b. u ap.//Marematuka: anreopa u
Hayajia MaTeMaTU4eCcKoro aHanusa, reometpus. ['eometpus. ba3zoBsliii u

yray6nénnbiii ypoBuu. 10-11km M"[Ipocsemenne"2021

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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