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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 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  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEUIHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacUIMpeHNe NPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYpPBI 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 pEelIeHUs 3a/1aY;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTUYECKUX TEeOopHil, (pOpMHUpPOBAaHHWE MOHMMAHHUSA POJU AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 337a4 C IPAKTUUYECKUM COJEPKAHHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronInxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
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 NMPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «['eoMmeTpus» 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», PEICBAHTHBRIMU TEOMETPHHM Ha YIIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM 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
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiich HEOAHOKPATHO. OTO MO3BOJSET OPraHHW30BaTh  OBJAJICHUE
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 MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOIKCHUIO H3YYEHUS 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 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPHUU:
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
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUNIOCKOCTH: NEPIIEHINUKYJIAPHBIC 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: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
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. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAS IHpaMHUAA, NPABUIIbHAs TPEYroJibHAs NUPaMHUIAa W NPABUIIBHBIN
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,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOM MPHU3MBL
[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
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue 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
HAKJIOHHOW TPU3MBI, MIIKHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMmoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHHUA. I[IpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUXKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBI 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 (PYHKIIMOHWUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpILIATH OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
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(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM TMO3HAHUS MUDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKH 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  MPEOOpPa3OBLIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH 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 HCCJIENOBATEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOAUMBIX JJIsl 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 MH(GOPMALIMIO, MPEJICTaBIATh €€ 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
HelsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAIEJECHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS 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 MBICIMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN 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
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
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: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

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

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OINEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C IMJIMHIPHYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

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

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTbh reOMETPUYECKHUE 33a4l HA BBIYHMCICHUE YIJIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUIA;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

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

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/layd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeNbHbIX
IpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

OcHOBHBIE IIpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

OcHoBHbIE TpaBUiia H300paKEeHUs HA
PHUCYHKE TIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

OcHoBHbIE NpaBUiIa U300paKEHUS HA

PUCYHKE IJIIOCKOCTH, NMapallIebHbBIX
NPSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka

https://uchi.ru/ https://educont.ru/

https://uchi.ru/ https://educont.ru/

https://uchi.ru/ https://educont.ru/

https://uchi.ru/ https://educont.ru/

OcHoBHbIE NpaBUiIa U300paKeHUs HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
NpSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka

https://uchi.ru/ https://educont.ru/

[ToHsATHS cTepeoMeTpHUH: TOUKA, NpsMas,
TUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeH!sI Ha PUCYHKE
IIJIOCKOCTH, MapaUICIIBHBIX IPAMBIX
(OTpe3KOB), cepeANHBI OTPE3Ka

[MoHsTHSA: TIepeceKarOIUecs TNIOCKOCTH,
HepeceKaroIInecs npsMasi ¥ TO0CKOCTh;
HOJYTIPOCTPAHCTBO



https://uchi.ru/
https://educont.ru/
https://uchi.ru/
https://educont.ru/
https://uchi.ru/
https://educont.ru/
https://uchi.ru/
https://educont.ru/
https://uchi.ru/
https://educont.ru/

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpanHuKH, H300paKeHHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

10

11

MHoOrorpaHHuKH, H300paKeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TICPBbIC
CJICZICTBUS U3 HUX

12

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUSA U3 HUX

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
cieactsus u3 Hux. CrocoObl 3aaHust
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O06o03HaueHUs IPSMBIX U TIJIOCKOCTEH

14

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

15

N300pakeHne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 uxX
pé6pa. N3o0paxeHue nepecedeHms
MOJIy4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU [[BETAMU

16

W3obpakenue ceueHuil nupamusl, Kyoa u




MPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pE€6pa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

17

N306pakenue ceueHuii nupamuabl, Kyda u
IPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pE€6pa. N3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

18

N306paxkenue ceueHuit nupamuabl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOAST Yepe3 MxX
p€6pa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

19

20

21

22

MerTton ciie10B JUIsl IOCTPOEHUS CEUEHU N

Merton cnenoB 11 TOCTPOEHUSI CEUCHUM.
CBoiicTBa iepeceueHuil MpsIMbIX U
IJIOCKOCTEN

Meron crenoB AJis IOCTPOCHUS CEUECHUM.
CBoiicTBa epecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aIKUCh LI1aroB
[IOCTPOEHUS

23

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS




24

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MIOCTPOEHUS

25

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aIKCh 11aroB
MIOCTPOEHUS

26

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

27

28

29

30

31

[ToBTOpeHue mianuMerpuu: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUHU

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

Bzaumnoe PacCIIOJIOKECHUC TPSAMBIX B
IMPOCTPAHCTBE. CerH_II/IBaIOH_[I/IeCH MpsAMBIC.
HpI/I3HaKI/I CKpCHINBAIOMIUXCA IMPSAMBIX.
HapanneanLIe MIpAMBIC B IPOCTPAHCTBE

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuiesIbHON
JAHHOM IPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MapauieIbHBIX NPSIMBIX MIIOCKOCTHIO

[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX mapajuieabHbIX IpAMbIX. Teopema o




CKPCIIUBAOIIHNUXCS NPAMBIX

32

33

34

[TapamnensHOE MpoekTHpoBanue. OCHOBHBIE
CBOMCTBA MapaJIJICIIbHOTO IIPOCKTUPOBAHUS.
N3obpakenue pa3Hbix Guryp B
HapaJljIeIbHON MPOEKIIUH

[lenTpanbHast MpoeKIus. YToJ ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSMBIMU

3ajaun Ha JOKA3aTelbCTBO U UCCIEI0BAHME,

CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

35

[TonATHS: mapamuIeIbHOCTD MPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
NapajuIeIbHOCTH NPSIMOU U MIJIOCKOCTH.
CaoiicTBa napaylyIeIbHOCTH NMPAMOU U
IJIOCKOCTH

36

['eomeTrpuueckue 3ajaun Ha BEIUUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

37

[TocTpoeHue ceueHns, MPOXOASIIETO Yepes3
JTAHHYIO IIPSIMYIO Ha 4EPTEkKE U
NapajuieJIbHOTO APYrou npsamMon. Pacyér
OTHOLLEHUN

38

[TapannenbHas npoeKkuys, MPUMEHEHHUE IS
MOCTPOCHHUS CEYeHU KyOa U
napayuienenuneaa. CBoncTaa
napajuieNienune1a u IpusMbl




39

[MapannensHble mockocty. [pusHaku
HapajIeIbHOCTH JIBYX IIOCKOCTEH

40

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[HH.[GfI
4yepe3 TOUKY, HE MIPUHAIIEKALLYIO TaHHOU
IUIOCKOCTH U CIIEACTBUS U3 HEE

41

42

43

44

CBolicTBa napaiesIbHBIX INTIOCKOCTEH: O
NapajuieIbHOCTH MPSIMBIX TIEPECEUCHUs MPU
MEPECCUCHHH JIBYX MapaJlICIbHBIX
IIJIOCKOCTEN TpEThen

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapauieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEXKTY MapajuieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOM C
JBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

[ToBropenue: Teopema [Tudaropa Ha
IJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

45

46

47

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleenumne1a

Brruucnenue yiMH 0Tpe3KOB B KyOe U
IIPSAMOYTOJIBHOM IapajuleIeuIene
[IeprieHIUKYIAPHOCTD NPAMOU U
0ckocTy. [Ipu3Hak nepnesauKyJIsspHOCTH
IIPSIMOM U INIOCKOCTHU

48

[lepnenaUKyISIpPHOCTD MIPAMOMN U
m1ockocTH. [Ipr3Hak nepneHauKyJIsIpHOCTH




IIPSIMOM U TNIOCKOCTH

Teopema o CyilleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISAILEH

49 Yyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYISPHOH K MIIOCKOCTH

50 [TnockocTy U nepreHANKyIIpHbIE UM
IpsMble B MHOIOI'paHHHUKaX

51 [TnockocTy U nepreHANKyIIpHbIE UM
npsIMble B MHOT'OIpaHHHMKaX

59 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHANKYIISpa U3 TOYKU Ha MPSIMYIO

53 [Tepnennukynsp u HaknoHHas. [Toctpoenue
HEepIEeHINKYIIpa U3 TOYKU Ha MPSIMYIO

54 Teopema o Tpéx neprneHAUKYIspax (mpsamas
1 oOpaTHas)

55 Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpartHas)

56 VYron Mexy CKpelMBarOIIUMUCS MPSIMBIMU

57 [Touck neprneHaAuKyYISIPHBIX MPSIMBIX C
TIOMOIIBIO TIEPIICHTUKYIISPHBIX TUIOCKOCTEH

58 OpToroHanbHOe IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

59 NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OPTOTOHAIBHOW MPOEKIUH
[ToctpoeHue ceueHuit Kyda, mIpU3MBL,

60 MPABWIIBHOM MAPAMUJIBI C IIOMOIILIO
OpPTOTOHAJIBHOM MPOEKINH

61 CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO




iockocTH. [Imockoctu cummerpuii B
MHOI'OI'paHHHKaX

62

63

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSHUM OT TOYKHU J0 IUNIOCKOCTH

64

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPaccTOsTHUM OT TOYKHU 10 INIOCKOCTH

65

66

67

Croco0bl OITyCTUTH TIEPIICHANKYIISPBI:
CUMMETpPHUSI, CABUT TOYKHU IO TapaJIeIbHOU
IPSAMO

CnBur no HenapaJieabHOU MPAMOH,
MU3MEHEHUE PACCTOSHUM

KonTtponsnast padora "B3anmuoe

pacIoyoKeHHe MPSIMBIX U MJIOCKOCTEN B
npocTpaHcTae”

68

[ToBTOpEHME: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

69

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

70

71

I'eomeTprueckre METObI BBIYUCIICHUS yIia
MEXIy NPSIMBIMU B MHOI'OTpaHHUKAX
JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

72

[lepniennukynspHeie miockocTu. CBoiicTBa




B3aUMHO IEPIICHIUKYISPHBIX IIJIOCKOCTEN

73

74

75

[Tpu3Hak nepreHIuKyIspHOCTH
IJIOCKOCTEH; TeOpeMa O MPsMOK
MIEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH MIIOCKOCTU
[IpssMOyTONIBHBIN MTapauieenumne; Kyo;

HU3MEPCHUA, CBOICTBa MMpAMOYT'OJIbHOT'O
napaujicjicnmiicaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCnuicaa u CJICACTBUC U3 Heé

76

CrepeomeTpuyuecKue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PAaCIIOI0KEHUEM
IPSMBIX U IJIOCKOCTH

77

78

79

[ToBTOpEHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuiebHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSTHUE
MEXy CKPEIINBAOIIUMUCA MPSMBIMU B
IIPOCTHIX CUTYaLUsAX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCTodHHUC OT HpHMOﬁ J0 IIIIOCKOCTH

80

Brluncnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHAUKYJIAPHOHN IIIIOCKOCTH

81

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpEMBbI KOCUHYCOB U CUHYCOB JJIsi




TPEXTPAHHOTO YyIJIa

DIeMeHTHI ChEePUIECKON TeOMETPHH:

82 1
reoJIe3NYECKUE JINHUU Ha 3emiie

83 KoHnTtposnbHast padota "Yribl u paccTosHUA" 1

84 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U 1
€ro 3JIeMeHTH!"

85 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupammia

86 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuibHasg npu3Ma

87 [Ipsamoit napaienenunen, NpsMOyroIbHbIN 1
napajuienenunes, Kyo

88 Beinykisle MHOrorpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKH. Teopema

89 Oinepa. IIpaBuibHBIE U OTYTIPAaBUIIbHBIE 1
MHOT'OT'PaHHHUKH

90 KonTtposnpsHas padbora "MHororpaHHUKH" 1

o1 [ToHsiTHE BEeKTOpaA Ha MJIOCKOCTHU U B 1
POCTPaHCTBE

92 CymMa BEKTOpOB 1

93 Pa3nocTh BekTOpOB 1

94 [TpaBwito mapauienenurea 1

95 YMHOKEHHE BEKTOPA Ha YUCIIO 1

9% Paznoxxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINUX B OJHOM MIOCKOCTH

97 CkaJisipHOE MTPOU3BE/ICHUE 1




08 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1
POCTPAHCTBE
99 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
100 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
101 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1
102 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
103 O06001eHrne U cucTeMaTU3alus 3HAaHUK 1
104 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
105 Wrorosas koHTpoJsibHasA paboTa 1
106 HroroBast KoHTpoIbHAs paboTa 1
107 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 107




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"

3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"

5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TNIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BexTopHoe npounsseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX

11 AHaTMTHYECKHE METOIbI pacyéTa yria 1
MEXY INIOCKOCTSIMA B MHOTOTpaHHHUKaX

12 ®opmyna pacCTOSHUS OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATax




Haxosnenue paccTossHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceueHUs MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajuieIbHbIe CEeUeHUs

20 [TapamienbHbIe IPSIMBIE U IJTIOCKOCTH:
pacu€T OTHOLIEHHI

91 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienauKysIpHBIC IPSIMBIE U TUIOCKOCTH

99 CTaHJapTHBIC TIAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOIPAaHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepIreHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: IO MHOTOYTOJIBHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nmonoous

26

27

28

[ToBTOpEHME: TUIONTAAX MHOTOYT'OJILHUKOB,
dbopMyIIBI TSI TTOMIAACH, COOOPaKEHUS
o 00us

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100MsI

30

31

32

KonTtponsnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIiIa

33

CrepeomeTpuyeckre 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJa4l, CBI3aHHbIE C




BBIYUCIICHHEM 00BEMOB MPSMON TIPU3MBI

[Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB T C HOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOU MPU3MBI
Boruncienue 00EMOB T ¢ IIOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oobém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUSCKUE 33]]a4H, CBSI3aHHBIC C
00bEMaMK HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Borunicienue
PACCTOSHUS JI0 TIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroIne UIHHIPIIECKON




IIOBEPXHOCTHU

Humuaap. [Ipsmoit KpyroBoi HUIHHAP.

49 [Imomane MOBEpXHOCTH LHUAIUHIAPA

50 Konuueckasi moBepXHOCTb, 00pa3yromniue
KOHUYECKOU nmoBepxHocTH. KoHnyc

51 Ceuenue KoHyca IJIOCKOCTHIO,
MapajuieIbHOM IIIOCKOCTH OCHOBAHUS

50 Yceuénnblii konyc. M300paxeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUCHUM HWJINHIPA, KOHYCA
CrepeoMeTrpuueckue 3aJaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUI LIMIMH]IPA, KOHYyCa

57 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
[UTHHIPOM

58 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
HWIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne nrapa u cdepsl mrockoctsio. Bua u
n300pakeHue mapa

61 [Tepeceuenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctsio. Bun u
n300pakeHHE mmapa

VYpasnaenue chepsl. [Lnomans chepst u eé

62 .
yacren

63 Cummetpus chepsl U mapa
CrepeomeTpHruecKue 3a1auu Ha

64 JTOKA3aTEebCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpruecKue 3a1a4u Ha

65 JIOKA3aTeIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MpAMOTro HMUJInHApPA




73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpuyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHMEM 00BbEMOB LIMIIMHJIPA, KOHYCA

76

[Mpuknanueie 3axaun mo Teme "OO0bEMBI U
IJI0IIaAu TOBEepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTa U IMApOBOr0 CEKTOpa

78

[Ipuknanueie 3apa4un mo Teme "OOBbEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX TeN

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mo100uu.
CrepeomeTpuyiecKkue 3a/1a4um, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MIOBEPXHOCTEN
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81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"
JBmxenus npoctpancTBa. OTOOpakeHusl.

JIBrokeHus U paBeHCcTBO ¢uryp. OOume
CBOMCTBA JIBUYKECHUU




82

Buae! n1BukeHMil: napauielibHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3€pKajJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[Ipeo6pazoBanus mogoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKCHUS

KoHntponbnas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsTUi U
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cUCTeMaTH3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”
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90

Ob6o6uaroree noropeHue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

Ob6o6uaromee noropenue 11 noHsATH U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemarusanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maroriee noropenue 11 noHsATHi 1

MeTO0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKA"
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92

93

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTusanys 3Hanuii: "Thiomanm
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"
O6o06matomee moBTopeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanys 3Hanuii: "Thiomanm
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Ter"

HToroBast KOHTpoONbHAs paboTa

94

95
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Wrorosas koHTpoJsibHasA paboTa
IToBTOpEHME, 0000IICHUE 1
cHUCTeMaTU3alMsl 3HaAHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTHUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Wcropus pa3BuTUS CTEPEOMETPUU KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHHA
HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAaYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX Y KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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