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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEUNBAET BO3MOKHOCTh U3yUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELIEHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomeTpusd» Ha yriyOojaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JEHCTBU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI 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 OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C MIPAKTUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¢ COBEPILICHCTBOBAHHE WHTEJUICKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcHoO3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN TOTyYEHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM O0YYArOIINECs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YYaIOIUXCsl, PACIIUPAS U YTITyOIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

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

Ha wusydenue yueOGHoro kypca «l['eomerpus» Ha yriayOiaEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTH,
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. [lapamiebHOCTh IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJlJIEJbHOTO MPOEKTUpOBaHUs. M300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulelienunen,
MMOCTPOCHUE CEYCHUM.

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

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB IS
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.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadJp,
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 TOBEPXHOCTH MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPUS MPaBUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. /[eUCTBUSA C BEKTOPAMU: CIIOKEHHE
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 PpasloOXEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTusi: TMIIMHApPUYECKass TOBEPXHOCTb, KOHHUYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue 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
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
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, cheppl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
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
IJTIOCKOCTH € 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 BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEeHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TMEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA 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) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBHI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLIVIOMY U HACTOSLIEMY POCCUHCKOW MAaTEMAaTHUKH, 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 LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe 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 TPUMEHATH MaTeMaTUYECKUE 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 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
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
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 cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

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

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIWE  MPOTHBOpEuYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (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 IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
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, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU 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 TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
duryps;

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

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TECOMETPUUYECKHX BEIUYUH, IMPUMEHSISI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKa PEeUIeHHs] MaTeMaTH4eckd  CcpOopMyIHMpOBaHHOM
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 BEJIMYUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIy4YCHHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
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 BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAaHHBIM B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (QUIYp: BHJI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

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
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

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
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BAaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEIICHUS, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM YacTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
o/ NPOrpaMMEI Beero Kourposbnbie IIpakTHyeckue
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumnoe pacronoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 Hapannenbuﬂocn, IIPSAMBIX U 8
IUIOCKOCTEH B MIPOCTPAHCTBE
4 HepneH/:[mfynﬂpHocn) MPSIMBIX U 25
IUIOCKOCTEH B MMPOCTPAHCTBE
5 Vbl u paccTossHUS 16
6 MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 [ToBTOpeHwMeE, 0606meHI/UIe u 5 )
CHCTEeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos
HaumeHoBaHue pa3/ieioB U TeM
Ne /i Konrpoubusie IlpakTuueckue
MPOrpamMmbl Bcero
padoThI padoThI
1 AHanMTHYeCKasi TeOMETPHS 15 1
I1 600
5 OBTOpEHHE, 000 H_IeHIfe u 15 1
cUCTeMaTH3aIHs 3HAHUH
3 O06BEM MHOTOTpaHHUKA 17
Tena BpameHus 24
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUS 5 1
7 [ToBTOpeHwMeE, 0606meH1:Ie u 17 5
cUCTEeMaTH3aIlHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O
1 102 8 0

[TPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

/i Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

OcHoOBHBIE TpaBUIIa U300PAKECHUS HA
PHUCYHKE IIJIOCKOCTH, TapauIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[ToHsATHS cTepeoMeTpHH: TOUKA,
npsimasi, JI0CKOCTh, IIPOCTPAHCTBO.
OcHOBHBIE TpaBUIIa U300pAKECHUS HA
PHCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: nepecexaronmecs
3 TUIOCKOCTH, TTEPECEKAIOLINECS TpsMast
U IJIOCKOCTb; MOJIYIPOCTPAHCTBO

[TonsTus: nepecekaronuecs
4 IJIOCKOCTH, TepeceKarorecs npsmas
U IUIOCKOCTb; MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue

5 IPOCTEHUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300pakeHue

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U MIEPBbIE
caencTBus u3 Hux. CriocoObl 3aJaHus

9 MPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS TIPSIMBIX
M TIOCKOCTEM

N300pakeHue ceueHuil mupaMuipl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepes ux péopa. M3obpaxenue
MIEPECCUCHUS MOTYUYCHHBIX

10




IJI0CKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEUEHUN Pa3HbIMU
LBETAMU

11

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJI0cKocTeil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

12

13

14

15

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE IPOXOAAT
yepe3 ux péopa. M3obpaxenune
MepeceueHUs MOTYUYCHHBIX
iockocteil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

N300pakeHue ceueHuil nmupaMupl,
Ky0a ¥ pU3Mbl, KOTOPbIE IPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJIyuYeHHbIX
IJI0cKOCTeN. PackpammuBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETaMHU

Mertopa cieoB /Ui HOCTPOSHUS
CEYCHUI

Meton crefoB Uil IOCTPOSHUS
ceueHuii. CBOICTBaA NepeceueHu it
NPSIMBIX U MJIOCKOCTEN

16

Mertop ciae10B AT TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

18

19

[TocTpoenue cevueHuii B mupamu/ie,
KyOe 110 TpéM TouKaM Ha pEOpax.
Co3nannie BBIHOCHBIX YePTEeXKEH U
3aIMCh MIaroB OCTPOCHUS

[TocTpoenue cevueHuii B mupamu/ie,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aMUCh MIaroB MOCTPOSHUS

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.




CozaHne BBIHOCHBIX UYEPTEXKEN U
3aIUCh 1IaroB ITOCTPOEHUs

20

21

22

23

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOSHUS

[ToBTOpenue manumerpun: Teopema
O MPOIOPLIUOHABHBIX OTPE3KaX.
[Tonobue TpeyroabHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B CeUCHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus
pa3BUTHUSA IUIAHUMETPUU U
CTEpPEOMETPUU

Kontposnbhas padota "AKCHOMBI
crepeomerpun. Ceuenuns"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsmele. [Ipusnaku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenpHble IpsMbIE B
IIPOCTPAHCTBE

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOU
NapajuleIbHON JaHHOU IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAILEH Ha
JTAHHOU npsiMoit. JIemma o
[IEPECCUECHUH NaPAIIIENBHBIX IIPSIMBIX
IIJIOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX napayIenbHbIX
npsMbIX. Teopema o
CKpCHIUBAIOINXCA ITPAMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapaylieabHON
MPOEKINU

[MenTpanbHas npoeKkuus. YToiui ¢
COHAITPaBJIEHHBIMHM CTOPOHAMH. YTOJ
MEXy IPSIMbIMU




29

3amauy Ha I0Ka3aTeIbCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
PaCTONIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
ockocTH. CBOMCTBA
[IapAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHUC U JOKAa3aTCIbCTBO,
CBSA3aHHBIE C M1APATUIEIBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASAIIETO
4yepe3 JaHHYIO MPSIMYIO0 Ha YePTEeXE U
MapajuieJIbHOTO APYTroi MpsMOil.
Pacuér otHOIIEHNH

33

[TapannensHas npoekuus,
MIPUMEHEHUE /ISl TOCTPOCHUS
cedeHui Ky0a 1 mapasuiesenure/a.
CaoiicTBa napajuienenuneaa u
MIPU3MBI

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTH JIBYX IUIOCKOCTEH

TeopeMa 0 nmapaiebHOCTU U
€IMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOW INIOCKOCTH
U CJIEIACTBUS U3 HEE

CaolicTBa napamienbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTU
MPAMBIX IIEPECCUCHUA TTPU
IEPECEYCHUH IBYX MMapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CaolicTBa napauienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJIFOYEHHBIX MEXIY
napajuiebHBIMU MIJIOCKOCTSIMU; O
IIEPECEUEHUH IPSIMOU C IBYMS




napajijiCJIbHbIMHA IIJIOCKOCTSAMU

38

39

[ToBTopenue: Teopema I[udaropa va
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

41

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

Brruncnenue 1MH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiesenure/e

42

[lepneH IUKyYIAPHOCTD NPSIMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIECHINKYJIAPHON
K IJIOCKOCTHU

45

46

47

[ImockoCTH M EPIIEHINKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ NepNEeHAUKYISPHBIE UM
IpsiIMble B MHOTOI'paHHHUKaX
[leprieHAUKYNIAp U HAKIOHHAS.
IlocTpoeHnue nepneHuKyIsapa u3
TOYKHU Ha MPSIMYIO

48

[lepnieHiuKynsip U HAKJIOHHAS.
[TocTpoeHne nepneHuKyIsipa u3
TOYKH Ha MPSIMYIO

49

50

Teopema o TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)
Teopema o Tpéx nepneHANKYIsIpax
(npsimast 1 oOpaTHast)

51

Yron Mexay CKpenmBaromuMucs
MPSIMBIMU

52

[Tonck nepreHIMKyISIpHBIX TPSIMBIX C
IIOMOIIBIO IIEPIIEHANKYISIPHBIX
IJIOCKOCTEN




53

OpToroHanbHOE IPOEKTUPOBAHUE

54

55

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa, MPU3MBI,

MPaBWJIbHOM MUPaMUABI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTn cuMmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U INIOCKOCTHU KAaK CJIEJICTBHE
CUMMETPUU

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIOCKOCTH

60

Crnioco0sbl OIyCTUTh
MEePIEHIUKYISIPbl: CHMMETPUS, CIBUT
TOYKH 10 MapaJJIeTbHON MPSIMOM

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacroI0KEHUE NPSAMBIX U TUIOCKOCTEN
B IIpOCTpaHcTBE"

IToBTOpEHME: YroJI MEXKAY NPSIMBIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy TIPSIMBIMH B
MHOTOTPaHHUKAX

66

67

JIByrpanHnsbIil yroia. CBoicTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yTIja
[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CaolicTBa B3aUMHO
NEPIEHIUKYIJIPHBIX TUIOCKOCTEN




68

[Ipu3Hak nepneHauKyJISpHOCTH
IUIOCKOCTEM; TeOpeEMA O IPSIMOK
[IepECEUYCHUs ABYX IUIOCKOCTEH
MEePIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpssMOyTONBHBIN MTapajuICICIUIIE;
KyO; U3MEpPEHNs, CBOMCTBA
IIPSIMOYTOJIBHOTO ITapaJuleIIeuIe1a

70

71

72

73

74

Teopema o 1uaroHajv
MPSIMOYTOJIBHOTO MapasuielieuIea u
cJIeJICTBUE 13 HeE

CrepeoMeTpuuecKre U MpUKIIaIHbIC
3aJlauM, CBA3aHHbBIE CO B3AUMHBIM
PaCIIOJIOKEHUEM TIPSIMBIX U
IJIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
IIpsAMBIC, ITApaAJUICIIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OTPpaHHUKAX

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIIUXCS MPSAMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYJISIPHON
IIJIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexXTpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JIJIs1 TPEXTPAHHOTO YyIJja

77

78

DneMeHTHI CPepUuIecKoil TeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

KonrtponsHas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN
"MHOrorpaHHuK M €ro 3JI€MeHTHI"

80

IIupamupa. Buael nupamun.
[IpaBunpHas nupamuia




IIpusma. IIpsAmas u HakIOHHAs

81 npusmsl. [IpaBunbHas npusma 1
[Ipsmoit napamienenunes,

82 IIPSIMOYTOJIBHBIN MapajlieNenuIe, 1
KyO

83 Brinykibsie MHOTOrpanHukd. Teopema 1
Ditnepa
Brimykisie MHOTOrpannuku. Teopema

84 Oiinepa. [IpaBuibHbIe 1 1
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU

g5 KonrponsHas pabora 1
"MHororpaHHuku"

86 [ToHsATHE BEKTOPA HA IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapamnenenurnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BexTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OJJHOM 1
TUIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

03 Brruuciienue yria Mexry BEKTOpaMu 1
B IIPOCTPAHCTBE

94 IIpocreimue 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7a9u ¢ BEKTOpaMu 1

96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

08 O606HvleHI/Ie U CUCTeMaTU3aLus 1
3HaHUH

99 O606HVICHI/I€ U CUCTEMaTU3alus 1
3HaHUH

100 Hrorosast konTpopHas paboTa

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O6O6HVIGHI/Ie U CUCTEMAaTH3alUs 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

Ne
. Tema ypoka B Kontpoabusbie IIpakTuueckue
cero
padoThI padoThI

[ToBTOopenue TeMbl "KooparHaTel

1 BEKTOpa Ha MJIOCKOCTH U B 1
npocrpaHcrae”

5 [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue TeMbl "Boruncienue

3 yria MeXJy BEKTOpaMH B 1
npoctpaHcrtae"
[ToBTOpeHue TeMbl "YpaBHeHME

4 MPSIMOM, IPOXOIAIIEH Yepe3 IBE 1
TOYKH"

5 YpaBHEeHHE MII0CKOCTH, HOPMAJb, 1
ypaBHEHHUE MIJIOCKOCTH B OTPE3Kax

5 YpaBHEeHHE MII0CKOCTH, HOPMAaJb, 1
ypaBHEHHE TUIOCKOCTH B OTPe3Kax

7 BexropHoe npousseneHne 1

3 JluHeliHbIe HepaBEHCTBA, JTUHEIHOE 1
MIPOrpaMMUPOBAHHE

9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOorpaMMHUpOBaHUE
AHaJIUTUYECKUE METObI pacuéra

10 yrJia M@Ky MPSMBIMU B 1
MHOTOTPaHHUKAX
AHanmMTUYECKHE METObI pacuéTa

11 yria MeXAy IUIOCKOCTSIMU B 1
MHOTOTPaHHUKAX

12 dopMya pacCTOSHUS OT TOUKH J10 1
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenne paccTossHUM OT TOUKHU 1
710 TUTOCKOCTH B KyOe
Haxoxnenue paccTtossHUM OT TOUKH

14 JI0 TUTOCKOCTH B TIPABUIILHOM 1
UpaMu/ie
KonTponbHas pabota

15 1 1

"AHanutuuyeckas reomeTpus”




16

CeueHnst MHOTOI'PaHHUKOB:
CTaHJIapTHbIE MHOIOTPAHHUKH

17

18

Ceuenus MHOI'OI'PpaHHUKOB: METOQ
CJICI0B

Ceuenus MHOI'OI'paHHUKOB!:
CTaHAAPTHEBIC IINIOCKOCTH,
IEPECCUCHUA MTPAMBIX 1 IUIOCKOCTEH

19

[TapamienpHble IpsIMBbIE U
IUIOCKOCTU: MapalIeIbHbIE CEYCHUS

20

21

22

23

[TapannensHble npsiMble U
IJIOCKOCTH: PaC4Y€T OTHOLUIEHUI

[TapannensHbie MpsiMble U
IJIOCKOCTH: YTJIBI MEXKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

[IepnenquKynspHbIe IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC ITaphl
NEPIECHIUKYIIAPHBIX IUIOCKOCTEN U
MPSAMBIX, CAMMETPUH
MHOI'OTPDaHHUKOB

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
MEePIEHIUKYIApAX

24

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOT'OTPaHHUKAX

25

26

27

[ToBTOpEeHMe: mIomaIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIs
TJI01aIeH, COOOpaKEeHUSI TIOT00MS

[ToBTOpEeHMeE: mIomaIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI01aIeH, COOOpaKEeHUSI TIOT00MS
[ToBTOpEeHMe: mIomaIu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHus mogoous

28

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOA00Ms

29

30

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
TIJTOIAI TTIOBEPXHOCTEHN, pa3pe3aHus
Ha 9aCTH, COOOpaXeHUs MOA00Hs

Konrtponsnas padora "[loBropenue:




MHOTOTPaHHUKH, CEUEHUS
MHOIOTPaHHUKOB"

31

32

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO TIapaJuIeIIeTIe/1a

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia

33

CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeIe/1a

34

35

[TpuknaaHbIe 3a1a4H, CBSI3aHHBIE C
BBIUHUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO MapasuIeyenuIe/ia

O0BEM IPSIMO TPU3MBI

36

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
MPSAMOU MPU3MBbI

37

38

39

[MpuksaaHbie 3a1a491, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

Brruncienue 00EMOB TEI C
MOMOIIBIO ONIPEACIEHHOTO
unTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

Brruncienue 00EMOB TEI C

MIOMOILBIO OTIPENIENIEHHOIO
uHTerpaia. O6bEM nupamusl

40

dopmyna 00bEMa TUPAMUIBIL.
OTtHolieHNEe 00BEMOB TUPAMU] C
00IIKM YIiIoM

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHouIeHre 00BHEMOB TUPAMHUL C
00IIUM yTIIOM

42

43

CrepeoMeTrpuueckue 3aJauy,
CBsI3aHHbIE C 00bEMaMU HaKJIOHHOM
MIPU3MBI

CrepeomeTpruueckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

44

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHBIC C




00BEMOM TTUPAMHU/TBI

46

47

[Ipumenenune 00bEMOB. Beruncienue
paccTosiHus A0 IIOCKOCTH
KonTponbras padota "O0béM
MHOTOrpaHHUKa"

48

49

50

51

[unuaapudeckas MOBEPXHOCTbD,
o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

Humaap. [psimoit kpyroBoii
umuHap. [nomaas noBepxHoCcTH
WIAH]IPA

Konunyeckas noBepXHOCTb,
oOpa3ymolire KOHU4eCKOn
noBepxHocTU. KoHyc

CeueHue KOHYCa TUIOCKOCTHIO,
napajuieNIbHOM TUIOCKOCTH OCHOBaHUS

52

53

VYceuénnblil konyc. 300pakenue
KOHYCOB U YCEUCHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTH KOHYCa

54

[Tnomanp 60KOBOM OBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJILCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH IMIINHIIPA,
KOHYCa

56

57

58

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BEIUHCIICHHE,
MOCTPOEHUEM CEUCHUH LIUIIMHIIPA,
KOHYCa

HpI/IKHa,I[HHe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKHa,I[HHe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[lepeceuenue ceps! U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTRIO. Bua u n3obpaxenue
mapa

[Tepeceuenue chepsl u mapa c




iockocThio. Kacanue mapa u chepst
IUIOCKOCTRIO. By u n3o0paxenue
mapa

62

63

VYpasaenue chepsl. [Lnomans chepbr
U €€ yacreu

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

66

67

68

[IpukiiagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

IToBTOpPEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYUCIICHUSA B
OKPY>KHOCTH, CTaH/JapTHBIC MOI00Ms

Paznuunsie KOMGI/IHaI_II/II/I TCJI
BpalllCHUS 1 MHOI'OI'PaHHUKOB

69

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

70

71

3agaun o teMe "Tena u
MOBEPXHOCTHU BpareHus"

KontponbHas padora "Tena u
MMOBEPXHOCTHU BpauieHus"

72

O6bem mumHapa. Teopema 00
00BEME MPSAMOro HUIMHAPA

73

74

Brruncnenme 00bEMOB Tel ¢
TIOMOIIBIO OMTPENEIIEHHOTO
unTerpana. O6bpEéM KoHyca

ITmowaau OOKOBOU U MOJIHOM
IMOBEPXHOCTH KOHYCA

75

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00HbEMOB
HUJUHpPA, KOHYCa

76

[TpuknagHelie 3a1a4u MO TEME
"OOBEMBI U TUIOIIAIN TIOBEPXHOCTEH




n

TCI

7

O0BEM mapa 1 apoBOTO CEKTOpA.
Teopema 006 00bEMe mrapa. [Tnomans
cdeprl. CTepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIICHUEM 00BbEMOB
11apa, 1apoBOro CErMeHTa 1
IIAPOBOTO CEKTOpa

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM IT1apa U MIOIMAILI0 Chephl.
COOTHOINICHUST MEXKTY TLTOMIAISIMHU
MOBEPXHOCTEN U 00bEMAMU
MOIOOHBIX Te

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6bwEma mpu 1o 100uu.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB
TeJI U IUIONIAJeH MTOBEPXHOCTEH

80

81

82

83

Kontponbnas padota "[1nomanu
MIOBEPXHOCTU U 00BEMBI KPYIJIBIX

Ter"

JIBYOKEHHMSI IPOCTPAHCTBA.
OTtoOpakenus. [IBrxeHus u
paBeHCTBO (puryp. Obmuue cBoiicTBa
NBIDKCHUU

Buael n1BukeHM: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT
BOKPYT NPSIMOM

[TpeoOpazoBanus monodus. [psmas
u cdepa Ditnepa

84

I'eomeTpuueckue 3amaun Ha
IMPUMCHCHUC IBVIKCHUS

85

86

KonTtponbHas pabota "BekTops! B
npocrpaHcrae”

O6o6m1aromee nosropenue 11
MIOHATHUI U METO/I0B Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTHU3alus 3HaHUH:
"[TapamienbHOCTE NIPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"




87

Ob6o6utaromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucrtemaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTee"

88

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucrtemaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTre"

89

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHUKa"

90

O6o6miaromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucremMaru3anud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

91

92

93

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

O6o06mmaromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucremaru3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

Wrorosas koHTpoJsibHAs paboTa

[ToBTOpEeHuEe, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAHUM

96

WcTopust pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUM




KaK HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEpEOMETPUMI
KaK HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPHUU
KaK HayKd U €€ poJib B Pa3BUTHHI
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPHH
KaK HayKd U e€ poiib B Pa3BUTUU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3oB B.®., [Ipaconos B.B. ox penaxiueit

Canosauuero B.A., AkiimonepHoe oOmiectBo «M3aatensctBo «IIpocBemienuer









