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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUNHBIX OCHOB I€OMETPUH, MPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEH OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

paclIMpeHNe NPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIEeHUS 33/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBaHHWE MOHMMAHHUSA POJU AKCUOMATUKH MU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Yaronnxcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YTIIyOJIEHHOM YpOBHE OOYYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHuW30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro rpeameTa «MareMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieIbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMA CTOPOHAMM, YIrOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD NPSIMOM U IJIOCKOCTU: IEPIICHIUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa MU MPaBHIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX HPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. 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 INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pKAbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JpPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaan30BbIBATh COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI 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 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTHl MHPOPMALMH, 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(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
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
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCIITH IUIOMAAM  IOBEPXHOCTEW  MHOTOTPAaHHUKOB  (IpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33J]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeAcTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIlCHHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIH TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CpPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX IOHIATHM U TEOpeM,
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 IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsMbIX B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
y [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnyectBo yacos
Ne JlaTa
o/ Tema ypoka Beero KonrTpoabubie IIpakTunueckue u3yveHns
padoThI padoTsbI
1 OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TITIOCKOCTH, 1
NapauIeIbHBIX IPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS cTepeoMeTpHUM: TOUKA, NIPsIMast, INIOCKOCTb,
2 npocTpancTBo. OCHOBHBIE ITpaBUIIa N300paKEHUS HA PUCYHKE 1
IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
3 [TonsTHS: nepecekarolecs IIOCKOCTH, ITepeceKaroIrecs npsmas 1
U IJIOCKOCTb; MOJIYIIPOCTPAHCTBO
4 [HonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINEcs IpsMast 1
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO
5 MHororpaHHMKH, H300pa’keHre TPOCTEUIIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOINUX 00BEKTOB
6 MHororpaHHuKH, H300pa’keHre MPOCTEUIIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOIINUX OObEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHN U TIEpBbIE cleACTBUS U3 HUX. CriocoOb!
9 3a/laHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUECHUS 1
IPSIMBIX U IIJIOCKOCTEN
N300paxeHue cedeHnit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
10 MPOXOAT uepe3 ux péopa. M3zobpakenue nepecedeHus 1

MOJIY4EHHBIX IIIOCKOCTEN. PackpamnBaHue NOCTPOEHHBIX CEYEHUI
Ppa3HBIMH LIBETAMU




11

N306paxkenue ceueHnil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
IpoXOoJAT uepe3 ux péopa. M3zo0pakeHue nepeceuyeHus
HOJYYEeHHBIX INIOCKOCTEN. PackpaliBanue MoCTPOEHHBIX CEYEHUI
pa3sHBIMU LIBETaMH

12

N306paxkenue ceueHnil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE
pOXoAT Uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBanue MocTpOSHHBIX CEYCHUH
pa3HBIMU [IBETAMH

13

N306paxkenue ceueHunit nupamuabl, Kyoa ¥ pu3Mbl, KOTOpbIE
HPOXOIAT uepe3 ux péopa. M3o0pakeHne nepecedeHus
IIOJIY4EHHBIX IIIOCKOCTEN. PackpamnBaHue NOCTPOCHHBIX CEYEHUI
pa3HbIMM LIBETaMHU

14

15

Mertopn cneoB Ui NOCTPOCHUS CEUEHUI

Meton cnenoB Jyis mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHui
MPSMBIX U TJIOCKOCTEH

16

Merton cienoB Juist moctpoeHus ceueHuil. CBoiicTBa nepeceueHuit
HPSIMBIX U IJIOCKOCTEN

17

18

19

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM TouKaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh 1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToUKaM Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEXKEH 1 3aliCh 11aros
IIOCTPOEHHUS

[Toctpoenue cedenuii B nmupamue, Kyoe mo TpéM ToukaM Ha
pé€Opax. CoztaHre BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB
IIOCTPOEHHUS

20

[Toctpoenue ceueHuii B nupamujie, Kyoe mo TpéM TouKkaMm Ha
pé6pax. Co3maHre BEIHOCHBIX YEPTEKEH U 3aITUCh I1aroB




MOCTPOCHUS

21

22

[ToBTOpenue muanumerpuu: Teopema o NPONOPILHOHATBHBIX
orpeskax. [TomoOue TpeyroibHUKOB
IToBTOopenue manumerpun: Teopema Menenas. PacyeTsi B

CCUCHHUAX HAa BEIHOCHBIX YEPTEKAX. I/ICTOpI/IH Pa3BUTHUA
INIAaHUMETPHUHU U CTEPCOMETPUN

23

KonTtponsnas padora "Akcuomsl crepeomerpun. CeueHus"

24

25

26

B3anmHOe pacrosiokeHne NpsiMbIX B IPOCTPAHCTBE.
CkpenuBaroiuecs npsmele. [Ipu3Haky cKpemmBarommuxcs
npsaMmbix. [lapamiensHbie npsiMble B IPOCTPAHCTBE

Teopema o CylIeCTBOBaHHH U €AMHCTBEHHOCTH MPSMOiA
napajuieJIbHON TaHHOU NIPSIMOM, MPOXOAUIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Niexkallell Ha JaHHO nmpsimMoid. Jlemma o
MEePECCUCHUH MapaICIIbHBIX MPSIMBIX TNIOCKOCTBIO

[TapanmnensHOCTh TpeX NpSAMbIX. Teopema o TpEX mapaiienbHbIX
npsiMbIX. Teopema 0 CKpEeUIMBaIOIINXCS MPSIMbBIX

27

[TapannensHoe mpoekTupoBaHue. OCHOBHBIE CBOICTBA
napajuleIbHOro NMpoeKkTHpoBaHus. M300pakeHue pa3HbIx Gpuryp B
NapaJyIeIbHON MPOEKIINH

28

29

LenTpanpHas nmpoekuus. YToJ ¢ COHAPaBIEHHBIMH CTOPOHAMH.
VYros Mexay NpsMbIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U UCCICI0OBAHUC, CBA3AaHHBIC C
PacCIoJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapaIeTbHOCTh IPSIMOM U INTIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napannenbHOCTH NPSMOM U TuiockocTh. CBoicTBa
[apaJuIEIbHOCTH MPSAMOU U IIJIOCKOCTH

31

FeOMeTpI/I'-IeCKI/Ie 3aJa4M Ha BBIYMCJICHUE U 1OKa3aTCIbCTBO,
CBsA3aHHBIC C TAPaJIJICIIbHOCTBIO MTPSMBIX U IUIOCKOCTEH B




IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MpOXOSAIIETo Yepe3 TaHHYIO MPSMYIO Ha

32 YEepTEKEe U MapaJLICIbHOTO APYron MpsAMou. Pac4€r oTHOIIEHUIT

33 [TapannenpHas MpoeKUUs, IPUMEHEHHUE ISl IOCTPOCHUS CEUCHUM
Ky0a u napayuienenunena. CBoHCTBa mapajieienurena U mpu3Mbl

34 [TapannenpHble MI0CKOCTH. [IpU3HaKK MapamaenbHOCTH IBYX
IIJIOCKOCTEMN
TeopeMa 0 napayIeNbHOCTH U €UHCTBEHHOCTH IIIOCKOCTH,

35 IPOXOJAIIEH Yyepe3 TOUKY, HE IPUHAAJIEKAIYIO TaHHON
IIJIOCKOCTH U CJIECTBUSA U3 HEE
CBoiicTBa napajIeIbHBIX INIOCKOCTEN: O ApAILIEIbHOCTH MPSMBIX

36 NepeCceveHMs IPH NEPEeCceUCHUH ABYX MapajlieIbHbIX IJIOCKOCTEN
TpeTbeit
CBoiicTBa mapaieNbHBIX IIOCKOCTEH: 00 OTpe3Kax MmapauieIbHbIX

37 MPSAMBIX, 3aKTOYEHHBIX MEXAY MapajuIeIbHbIMU IUIOCKOCTSAMHU; O
MEPECEUCHUH MPSIMON € ABYMS apaJlJIEIbHBIMU IJIOCKOCTSAMHU

38 [ToBTopenue: Teopema [Mudaropa Ha mrockocTn

39 [ToBTOpPEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOIO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSMOYTOIHHOTO MapaJijIesIeune1a

41 Brruucnenue yiMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM
napajuleJenune1e

42 [lepnenauKyIsIpHOCTH MPAMOU U TUIOCKOCTHU. [Tpu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH

43 IlepnenquKyIsIpHOCTH NPSMOM U TUI0CKOCTH. [Ipu3Hak
NEePIEeHIUKYISIPHOCTU IPSIMOM U TIIOCKOCTH
Teopema 0 CyneCTBOBAHMM U €EAMHCTBEHHOCTH MPSIMOH,

44 IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHIUKYIIPHON K

IIJIOCKOCTH




45

[1110CKOCTH M NEPIEHAUKYIIAPHBIE UM IIPSMbIE B MHOIOTPDAaHHUKAX

46 [1nockocTH U NEepreHINKYISIPHbIE UM MPSIMbIE B MHOTOTPAHHUKAX

47 Ilepnenaukynsp u HakinoHHas. [locTpoenne nepnesauKyspa u3
TOYKHU Ha IPSIMYIO

48 Ilepnengukynsip n HakinoHHas. [locTtpoeHne nepnesauKyspa u3
TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nmepneHANKYIIApax (mpsmas ¥ oopaTHas)

50 Teopema o Tpéx meprneHANKYIsApax (mpsmMas u oOpaTHast)

51 VYron Mexay CKpelrBatOUMMUCS PSIMbIMU

59 [Touck neprneHuKyIIpHBIX NPSIMbIX C TTOMOIIbIO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [Toctpoenue ceueHuii Kyda, MPU3MBbI, TPABIIILHON MHUPaMUIBI C
MIOMOILIbI0 OPTOTOHAIBHON MPOEKIINHU

55 [locTpoenue ceuenuii kyba, Mpu3Mbl, IPaBUIbHON MUPAMUIbI C
MOMOIIbIO OPTOTOHAJILHON MPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuii B MHOIOIpaHHUKaxX

57 [Tpu3Hak NepneHIUKYIIPHOCTH IPSIMON U TNIOCKOCTU KaK
CJIEICTBUE CUMMETPUU

58 [IpaBuiIbHBIE MHOTOTpaHHUKHU. PacyéT paccTossHUN OT TOYKH 10
IIJIOCKOCTH

59 [IpaBunbpHbIE MHOTOTPAaHHUKH. Pacy€T pacCTOSHUNM OT TOYKH 10
IIJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIEHAUKYIAPBI: CAMMETPHUS, CIIBUT TOUKU
I10 MapaJUIeIbHON MIPSAMON

61 CnBur no HenapauienbHON IPSIMON, U3MEHEHHE PacCTOSTHUI




KonTtponbhast padora "B3anmHoe pacroyioskeHue MpsiMbIX U

62 IJIOCKOCTEM B IpoCTpaHCTBE"
[ToBTOpEeHHE: yroyu Mexay NpsAMbIMUA Ha IIJIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64 [ToBTOpEHME: YrON MEXAY CKPEIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIYNCIICHHS YTila MEK Y PSIMBIMU B
MHOT'OTpaHHHUKaX

66 JIByrpansbliii yroja. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yria

67 [TepnienqukynsapHble M10cKOCTH. CBOMCTBA B3aMMHO
NEPIEHIUKYIISPHBIX TIOCKOCTEN
[Ipu3Hak nepnesauKyJIIpHOCTH IJIOCKOCTEN; TeopemMa O IPsMOM

68 nepeceueHusl IBYX IIOCKOCTEH NepIeHANKYIISPHBIX TPEThEi
IUIOCKOCTH

69 [IpssmoyronbpHBIN napasuienenunes; Kyo; u3MepeHus, CBOMCTBa
IIPSIMOYTOJIBHOTO ITapaJuIeIICNIIe1a

20 Teopema o 1MaroHanyu NpsSMOYTOJIBHOTO MApaJIENECIAIIE A U
CIIEJICTBUE U3 HEE

71 CrepeoMeTrpuueckre U NpUKIIAIHbIE 3a]]a4, CBI3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

79 [ToBTOpEHME: CKpenMBarOIIKECs NPAMbIE, TapAJIIEIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa napainenbHbIX JIOCKOCTEN Ha CKPEIIUBAIOIINXCS MPSMBIX,

73 paccTosHUE MEKIY CKPELIMBAIOIIMMHUCS MPSMBIMH B IIPOCTHIX
CUTYaLUAX

74 PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10

IIJIOCKOCTH




Bpluncienue paccToSHUN MEXKy CKPEILMBAIOIIUMHUCS NPSIMBIMHU C

& MOMOIUIBIO NEPIIEHINKYISIPHON IIOCKOCTH 1
TpéxrpaHHslil yroj, HEpaBeHCTBA I TPEXTPAHHBIX YIJIOB.
76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CUHYCOB JISI 1
TPEXTPAHHOTO yIJIa
77 DneMeHTHI ChepUYECcKOil reOMETPUH: Ie0Ie3nUeCKUe JMHUN Ha 1
3emie
78 KoHnTtposbHast padota "Yribl u paccTossHUA" 1
79 CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK U €ro 3J1eMEHTHI" 1
80 [Mupamuna. Buael mupamun. [IpaBuiabHas nupamuga 1
81 [Ipusma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
82 [Tpsimoii mapasuienenune, IpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1
84 Boinmykibie MHOrOorpannuku. Teopema Ditnepa. [IpaBusibHbie U 1
MOJTyNIPaBUJIbHbIE MHOTOTPAHHUKHU
85 KonTponsHnas pabora "MHuororpaHHuKu" 1
86 [ToHsiTHE BEKTOpaA Ha MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3sHOCTH BEKTOPOB 1
89 [TpaBuiio nmapannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
o1 Pasnoxxenne BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIUX B 1
OJTHOM INIOCKOCTU
92 CkaJisipHOE MTPOU3BE/ICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Tpocreiimme 3amaun ¢ BEKTOpaMHU 1
95 [Ipocreiimue 3a1a4n ¢ BEKTOpamMu 1




96 [Ipocreiinme 3ana4n ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
99 O0o01IeHre U cHCTeMaTU3alus 3HAHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne Jara
w/n Tema ypoka Konrpoabnbsie IIpakrnyeckue n3yvenns
Bcero padoThI padoTsbI
1 [ToBTOpenue Temsl "KoopmHaTel BEKTOpa Ha MIIOCKOCTH U B 1
npocTpaHcTse”
2 [ToTOpenue Tembl "CkansipHoe IpOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpeHue Temsl "Borunicienue yria Mex1y BEKTOpaMu B 1
npocTtpascTae”
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, IPOXOAIICH Uepe3 1Be 1
TOYKH"
5 YpaBHEHHE IITIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
7 BekropHoe npoun3BeneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUpPOBAaHUE 1
9 JIlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUPOBaHUE 1
10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOTOTpaHHHUKaX
1 AHaJIUTHYECKHE METO/IBI pacuéTa yriia MeXay IIOCKOCTSMH B 1
MHOTOTpaHHHKaX
12 ®opmysa pacCTOSHHS OT TOUKH 10 IUNIOCKOCTH B KOOPAMHATAX
13 Haxosxienne pacCTOSIHUI OT TOYKH JI0 TIFIOCKOCTH B Ky0Oe
14 Haxokaenue paccTossHUI OT TOYKHU A0 IUIOCKOCTH B IPaBUJIBHON 1
nupamue
15 KonTponbhas pabota "Ananuruueckas reometpus” 1
16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE MHOTOTPAHHUKH




17

CeucHus MHOTI'OI'paHHUKOB: MCTO CJICIOB

Ceuenuns MHOI'OIPAaHHUKOB: CTAHAAPTHBIC IIJIOCKOCTH, IIEPECCCUCHUA

18 IPSIMBIX U IIJIOCKOCTEU

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapalijiesIbHbIe CEYSHUS

20 [TapannenbHbIe MPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA

21 [TapannenpHble MPsIMbIE U TUIOCKOCTH: YIJIbl MEXIY
CKPEIIHBAIOIIUMUCS TPSIMBIMU
[lepnienquKkymnsipHbIC IPSIMBIE U TNIOCKOCTU: CTaHIAPTHBIC MAPhI

22 MEePHEHANKYJISIPHBIX TNIOCKOCTEN U MPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

93 [TepnienguKymsipHBIC IPSMBIE U TUIOCKOCTU: TEOpPEMaA O TPEX
NePIEHANKYIISIpax

24 [leprieHquKyNSApHBIE IPSIMbIE U TUIOCKOCTH: BBIYMCICHUS JJTUH B
MHOTOTpaHHHKaX

o5 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS TUTOIIAJICH,
co00paxeHus moao0us

26 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYJIBI JIIs TTIOIIAIEH,
COOOpakeHHS TT0100US

97 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs TLTOIIACH,
co00paxeHus moao0us

28 Ilnomany ceyeHnii MHOTOTPaHHHUKOB: IUIOMIAN TOBEPXHOCTEM,
pa3pe3aHus Ha 4YacTH, COOOpaKeHUs MO 00us

29 Inomany ceyeHnii MHOTOTPaHHHUKOB: IUIOMIAN TOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH, COOOpakeHUs 0100Ust

30 KonTtponsHas padora "[loBTOpeHne: MHOTOTPAaHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31 O06BeM Tema. O0BEM PSIMOYTOJIBHOTO TTapajuIeseuIe/1a




32

3amaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIIUH yTIia

CTepeOMCTpI/IquKI/IC 3aa4u, CBsA3aHHBIC C 00BEMOM

33 MPSIMOYTOJIBHOTO MapasuielienuIe/ia

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BbEMA
PsIMOYTOJIBHOTO Tapajliesenurea

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE C BHIYUCICHUEM 00bEMOB
NPSMON MPU3MBbI

37 [IpuknanHbie 3a1a4M, CBSI3aHHBIC C 00BEMOM TIPSIMON TIPU3MBI

38 Boruncnenue 00bEMOB Te ¢ TOMOIIBIO ONPEAECIEHHOTO HHTETpaIa.
O0bEM HAKJIOHHOHN MPU3MBbI

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAEAEHHOTO HHTETpaIa.
O0BEM TUpaMu bl

40 ®opmyna 06péMa mupamuiel. OTHOIIEHHE 00BEMOB TUPAMUJL C
00LIUM YIJIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUL C
00LINM YTJIOM

42 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM
MIPU3MBI

43 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIE C 00bEMAaMM MHUPAMHUTBI

44 [Tpuxnanueie 3anayn no reme "OOBEMBI Ten", CBSI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI

45 [Tpuknanueie 3anaun mo Teme "OO0bEMBI TeN'", CBA3aHHBIE C 00BEMOM
MTUPAMU/TBI

46 [Ipumenenue 06bEMOB. BrruncieHne paccTosHUAS 10 TUIOCKOCTH

47 KonTtponbHas padora "O6béM MHOTOrpaHHuKa"

48 [umuaapudeckas TOBEPXHOCTh, 00pa3yronue MUIHHAPUIECKON




MMOBEPXHOCTHU

Humunaap. [psmoit kpyrosoit munuHAp. [nomane noBepxHocTu

49 1
WIMHpA

50 KoHnueckasi moOBEpXHOCTh, 00pa3yIoIIne KOHHYECKOW TOBEPXHOCTH. 1
Konyc

o1 CeueHue KOHYCa IIOCKOCTHIO, TApAJLIEILHOM IIIOCKOCTH OCHOBAHUS 1

52 Yceu€Hnsriii koHyc. M300paskeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON OBEPXHOCTH KOHYCa 1

55 CrepeomeTpHyecKHe 3aJa4i Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, 1
MOCTPOCHUEM CCUCHHH IMIIMH/IPA, KOHYCa

56 CrepeomeTpHyecKHe 3a1a4i Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, 1
MOCTPOCHUEM CEUCHHH IIMIIMH/IPA, KOHYCa

57 [TpuknaaHbIe 3a1a9u, CBSI3aHHBIC C [IMJIHHIPOM

58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHTHHAPOM

59 Cdepa u map

60 [epecedenue cheps! u mapa ¢ IockocThio. Kacanue mapa u chepsl 1
TUTOCKOCTBIO. Bu 1 m300pakenue mapa

61 ITepeceuenue chepsl U mapa ¢ miockocTbro. Kacanue mapa u chepbl 1
TUTOCKOCTBIO. Bu 1 m300pakenue mapa

62 VYpasuenue coepsl. [Tnomans chepst u e€ uactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpHuecKHe 3ajaui Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,

64 CBsI3aHHBIE CO CPpepoii U MAPOM, TOCTPOCHUEM UX CEUSHHH 1
IUIOCKOCTBIO

65 CrepeomeTpHuuecKHe 3a1aun Ha JJOKAa3aTeIbCTBO U BEIYUCIICHHE, 1

CBsA3aHHBIC CO C(I)CpOfI " m1apoMm, NoCTPOCHUCM UX CEUCHUI




IIJIOCKOCTBIO

66 [Ipuknagabie 3a1a49u, CBSI3aHHbBIE CO c(hepoit U mapom 1
67 [ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH, BBIYHCICHUS B 1
OKPYKHOCTH, CTaHJapTHBIE MTO100US
68 Paznuunbie KOMOWHAIIMY TEJ BPAIICHUS 1 MHOTOTPAHHHUKOB 1
69 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpaIieHus " 1
70 3anauu o reme "Tena U MOBEPXHOCTH BpalieHUs" 1
71 KoHTtposbHas padota "Tena u mOBEepXHOCTH BpamieHus" 1
72 O0béMm mmmHIpa. Teopema 06 00bEME MPAMOTO HITUHAPA 1
73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAEIEHHOTO HHTETpaIa. 1
O0BéM KoHyCa
74 [Tnomaau 60KOBOY U TOTHON TOBEPXHOCTH KOHYCA 1
75 CrepeoMeTprUECKUe 33]]a4H, CBI3aHHBIC C BRIYHCICHUEM 00bEMOB 1
WIMH]IPA, KOHYyCa
76 [Tpuknagaeie 3aaauu 1Mo Teme "OOBEMBI M IUIOIIAN TOBEPXHOCTEH 1
ten"
O0nBEM mapa u mapoBoro cekropa. Teopema 00 00bEMe 1mIapa.
77 [Tnomans cheprl. CrepeoMerprueckre 3aJaun, CBI3aHHbIE C 1
BBIUKCIICHHEM 00BEMOB I11apa, IApOBOTO CETMEHTA U IIIAPOBOTO
CEeKTopa
[Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C 00BEMOM
78 mapa v miomaasio cgepbl. COOTHOMICHUS MEKTY TUIOIAISIMU 1
MOBEPXHOCTEN U 00bEMAMH TIOIOOHBIX TEJ
[Tono6uble Tena B mpoctpaHcTBe. M3mMeHeHne 00bEMa npu Mo 100Uu.
79 CrepeoMeTpHuuecKre 3aJaui, CBI3aHHbBIE C BHIYUCIEHUEM 00bEMOB 1
TEJ U TUTOMIA I TTOBEPXHOCTEH
80 KonTtponbHas padora "[1no11a11 moBepXHOCTH U 00BEMBI KPYTIIBIX 1




"

TCII

81

82

JIBmxenus npoctpancTBa. OtoOpaxkeHus. J[BIKEHUS U paBEeHCTBO
¢uryp. OGmmure cBOHCTBa IBUKEHUI

Buael nBrKeHMi: mapaiienbHbli IepeHoc, HEHTpalbHasi CHMMETPHS,
3epKajbHasi CHMMETPHS, IOBOPOT BOKPYT IMPSIMOM

83
84

[Ipeo6pazoBanus momoodwus. [Ipsmas u cepa Ditnepa

FCOMeTpI/I‘iCCKI/IC 3aaa4d Ha IPUMCHCHHUEC IBUKCHUA

85

86

87

KonTponsHas padora "BekTops! B mpocTpancTse”

O6o6maromniee nopropenue 11 MOHATHII U METOJIOB Kypca r€OMETPUU
10-11 xnaccoB, cucremaTusanus 3HaHui: "IlapannenbHOCTh MPSIMBIX
U TJIOCKOCTEH B MpocTpaHcTBe"

O6o6maromiee nopropenue 11 mOHATHII U METOJOB Kypca reéOMETPUU
10-11 xnaccoB, cucremaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

88

Ob6o6maromee moropenne 11 MoHATHI 1 METOJIOB Kypca T€OMETPHU
10-11 xmaccoB, cucremaTn3anus 3HaHU: "BekTopsl B mpocTpaHcTBe"

89

90

Ob6o6maroriee noropenue 11 MoHATUH 1 METOJIOB Kypca T€OMETpUU
10-11 xmaccoB, cucremaru3anus 3HaHui: "OOBeM MHOTOTpaHHHUKA"

Ob6o6maromiee noropeHue 11 MoHATUH 1 METOJIOB Kypca T€OMETpUU
10-11 knaccos, cucremaTtu3anus 3HaHui: "OObeM MHOTOrpaHHHUKA"

91

O6o6mmaromniee nopropenue 11 moHATHII 1 METOJOB Kypca r€OMETpUU
10-11 kmaccoB, cucremaru3amus 3Hanuii: "Tnomanm moBepXHOCTH U
00BEMBI KpyTJIbIX TEen"

92

93

O6o6mmaromiee nosropenue 11 noHsTHII U METOJOB Kypca Fr€OMETPUU
10-11 kmaccoB, cuctemaTu3aius 3Hanuii: "Tomanm moBEpXHOCTH U
00BEMBI KpYTJIBIX TEN"

Hroropas KOHTpPOJIbHAA pa60Ta

94

HtoroBast KoHTpoJIbHAs paboTa




95 [ToBTOpEeHUEe, 06001IEHNE U CUCTEMAaTH3aIUs 3HAHUI 1

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJIb B pa3BUTUU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

97 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJIb B pa3BUTUU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJIb B pa3BUTUU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKHU U €€ poJib B pa3BUTHUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Wcropus pa3BuTus CTepeoMeTprM Kak HayKH U €€ poJib B pa3BUTHUU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102 HcTopus pa3BUTHS CTEPEOMETPHUM KaK HAyKH U €€ poJib B pa3BUTHU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







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

» Maremaruka: ['eometrpus, 11 kmacc/ I[lotockyes E.B., 3Basuu JI.U.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

Marematuka. 'eomerpus. 10 ki. YrioyOneHHbli ypoBeHb: yueOHUK/ E.B.

[Torockyes, JI.U. 3BaBuu



