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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 MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl 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 HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs 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 JUISl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTABICHUS O TEOMETPUU 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 OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«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
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
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 IMTPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi, M03HABATEIbHON 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 pealbHBIX >KM3HEHHBIX CUTYalMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JUHUSAMH y49eOHOTO 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 PI'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 JIMHUSM, HO M 10 rogam o0yudenus. Coaep:kaHue o0pa3zoBaHus,
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 OPraHU30BaTh  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 MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «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 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajlIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUUU. YTIbI C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM M IUIOCKOCTH: IEPIIECHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JBYTPAHHBIN
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.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPAMHUAA U IPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CUMMETPUS
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. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopamMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0paxenue 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
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, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
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| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. 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. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
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 oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOIr0 Hapoja, cpopMHUpPOBAHHOCTH
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 TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA 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 peaau30BbIBATh COOCTBEHHBbIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM I pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH U OOIIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN  MEXIy MOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMNPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, 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 PA3IMYHBIX THIIOB, 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
HensiMM - OOIIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOU CYXACHUA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W WHAUBUIYAJTbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb 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 CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS W3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(PUKALUY;

¢ CBOOOJHO  ONEpUpPOBaTh  IMOHSATHUSIMH, CBSI3aHHBIMM C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOIOTPAaHHUKOB DPa3JIMYHBIMA METOAAMH, BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JIOKAa3aTEJIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYUH, HNPUMEHSSI WU3BECTHBIE METObI
IIPU PELICHUM MAaTEMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e IDUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e U3BJIEKATh, MpPeOoOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh H3YUYCHHbIC MOHATUSA B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarh MpPakKTUYECKHe 3aJauu,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OTNEPUPOBATH TMOHATUSIMHU, CBA3AHHBIMU C IIMJIMHIPHUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LAIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa u map) U 00bACHATD
CHIOCOOBI MOTYYCHHS TEJ BPALLICHUS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHSATHUSIMH, CBA3AHHBIMH C KOMOWHAIUSIMHU TeI
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHPOBATh W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BBIIIOJIHATh M300paKEHUSI MHOTOIPAaHHUKOB M TEJN BpALLEHUS IPH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYECHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (AKThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEIICHUS MaTeMaTHYECKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UIMETh IMPEACTABICHUS] 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPCHHG, 0000I1IeHNe U cucTeMaTU3alus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
7 [ToBTOpEHwUe, O606HI€HI§G U 17 2
cUCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE TpaBUiia H300paKeHUs HA
PHUCYHKE IJIOCKOCTH, TapaJUIeIbHBIX IPSIMbIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[ToHsATHUS CTEpEOMETPHH: TOUYKA, IPSMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi ¥ IO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsTus: NepeCceKarommecs mI0CKOCTH,
nepecekarommecsa npamasa 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paskeHNe TPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHUKH, H300paKeHUE TMPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux péopa.
N3o0paxenue nepeceueHus MoqyueHHbBIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

11

N3o06paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux p&opa.
N300pakeHne nepeceueHus moryuyeHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOEHHBIX
CEUYEHUI Pa3HBIMU LIBETAaMHU

12

N300pakeHne ceueHnit mupaMubl, Kyda u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux p&opa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CKOCTeN. PackpaimmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMU LIBETAaMU

13

N3o06paxenne cedeHnit mupamuibl, Kyoa u
NIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 ux peopa.
N3o0pakeHne nepeceueHus moaydYeHHbIX
iockocTeil. PackpammBanyie NoCTpOeHHbIX
CEUeHHH pa3HbIMU IIBETAMHU

14

MerTton cieoB U1l IOCTPOEHUS CEUEHU N




15

Merton ciaeoB AJisl HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozganue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOEHUS

20

[TocTpoenue cedueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI1iCh I1aroB
TIOCTPOCHHSI

21

[ToBTOpenue mianumerpun: Teopema o
MPONMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUH




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3auMHoe pacnosnoxeHue npsMbix B
npoctpaHcTBe. CKpemMBaroIuecs npsMole.
[Ipu3Haky CKpenMBarOMUXCs IPSMBIX.
[TapannenbHble psiMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
IpsMou. JleMMa o nepecedeHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauIeNbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

27

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOMCTBA MapaJLIEIbHOIO IPOCKTUPOBAHMUS.
N300pakenue pa3HbIX GUTyp B
NapaJyIeIbHON MPOEKIINH

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYrona MCXKOY
MMPAMBIMHA

29

3aja4yn Ha JJOKa3aTeIbCTBO U MCCIICIOBAHNE,
CBSI3aHHBIE C PACITOIOKEHHEM MIPSIMBIX B
POCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPAMOMN U
IIJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauieaIbHOCTU IPSIMON U




IIJIOCKOCTHU

31

['eomeTpryeckue 3a7aun Ha BIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenune ceueHus, TPOXOSAILErO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapamiensHas npoeKLysl, IPUMEHEHUE IS
MOCTPOCHHS CEUeHUH KyOa n
napayuenenunena. CBoncTea
napajuielieue/1a ¥ Mpu3Mbl

34

HapaJ'IJIGJIBHBIC IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

TeopeMa O MMapaJuICIIbHOCTHU U
CAWHCTBCHHOCTH ITIJIOCKOCTH, npoxoz[;nueﬁ
4Uepe3 TOUKY, HC IPUHALJICIKAITYTIO JaHHOM
IUIOCKOCTH M CIIEACTBHUS U3 HEE

36

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O
MapAJUIENBHOCTH IIPSAMBIX IIEpECEUECHUs IIPU
IIEPECEYCHU N IBYX MTapajlIeIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY NapallieIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA




[ToBTopenue: Teopema ITudaropa Ha

38
IUIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napajuleenune1a

41 Bbruucnenue yiMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuleleuIe e
[TepieHAUKYIAPHOCTD MPSAMON U IUVIOCKOCTH.

42 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH
[IeprieHIMKyYIAPHOCTD NPSMOM U IIIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepes3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYIIAPHOHN K IIIOCKOCTH

45 [InockocTH U EPIIEHAUKYISAPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX

46 [IimockoCTH M NEPIEHIUKYIISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

47 [Iepnenukymnsap u HaknoHHas. [loctpoenue
NEPINEHIUKYIIIpA U3 TOYKU Ha MPAMYIO

48 [Iepnenqukymnsp u HaknoHHas. [loctpoenue
NEPIEHIUKYIIIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nmeprneHAuKyIspax (mpsmas

u oOpaTHas)




Teopema o Tpéx neprneHAUKYIpax (mpsmas

50
u oOpaTHas)

51 VYron Mexay CKpeIUBAOIIUMHUCS IPSIMBIMU

59 [Touck nepneHAUKYIAPHBIX MPSMBIX C
IIOMOUIBIO NEPIEHANKYIISAPHBIX INIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

54 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OpPTOTrOHAJILHOU MPOEKLINH
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

55 IIPABWJIBHOM MUPaMU/IBI C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIIUU
CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 tockoctH. [1mockocTn cummMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTosIHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl ONyCTUTH NEPIIEHANKYISPDI:

60 CUMMETPHUS, CABUI TOUKHU IO NapaljIeIbHON
IpsIMO

61 CnBur no HenapaienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62 KonTtponbHas padora "B3anmuoe

PACIIOJIOKCHUC TIPAMBIX U MJIOCKOCTEH B




npocTpaHcTse"

63

[ToBTOpEHME: yron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHUHYCOB

64

[ToBTOpEHHE: Yroa Mexay
CKPEIIUBAIOIIUMUCS TIPSIMBIMU B
POCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA yIJia
MCKAY NPSAMBIMHA B MHOTI'OI'PAaHHUKAX

66

JIByrpansbliii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOTO yria

67

[lepnennukynspHeie maockoctu. CBoiicTBa
B3aUMHO MEPIEHANKYIISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIIPHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEH MEPIIEHIUKYIISAPHBIX TPEThEH
IIJIOCKOCTH

69

[TpsMoyronbHbIN napasenenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napaJenenuneaa

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
napajejienuicaa u CJICACTBUC U3 Hee

71

CTCpCOMCTpI/I‘{CCKI/IC " NPUKIIaJHBIC 3a1a1H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IMJIIOCKOCTHU

72

[ToBTOpEHME: CKpeUIUBaIOLIECs MPSMBbIE,
napaelbHble INIOCKOCTH B CTaHIAPTHBIX




MHOTI'OI'PaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIMUBAIOIIUXCS MPAMBIX, PACCTOSIHHIE

3 MEXy CKPEIUBAIOIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccTossHME OT TOYKM 10 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
Boruncnenue pacCTosHAN MEXIy

75 CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEePIEeHIUKYISPHON MIII0CKOCTH
TpéxrpanHslil yroi, HEpaBeHCTBa IS

76 TpexrpanHbIx yrioB. Teopema [Iudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

77 DneMeHThI ChepUIEeCKO TeOMETPHH:
reoJIe3NYECKUE JINHNUU Ha 3emile

78 KonrponbHas padora "Yrisl u paccTosHus"

79 Cucrtemaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 2JIEMEHTHI"

80 ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamMua

81 [Ipuzma. IIpssmas n HakJIOHHAs IPU3MBL.
[IpaBunbHas npusma

82 [Ipssmoit napaienenunes, NpsMOyroiabHbIN
napaenenunes, Kyo

83 Beinyknbie MHOrorpanHuku. Teopema
Olinepa

84 Beinykiieie MHOrorpanHuku. Teopema




Oitnepa. [IpaBuibHbIC U MOTYIPABUIIbHBIC
MHOTOTPaHHUKHU
85 KoHnTtposnbnast pabora "MHororpaHHuKu" 1
86 [TonsiTve BeKTOpa Ha MJIIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOXk€EHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenue BekTopa mno 6a3nc3u/ TpEX 1
BEKTOPOB, HE JIeXKAIIUX B OJHON MIIOCKOCTH
92 CkansipHo€ pOU3BEICHUE 1
03 Boruncnenue yria Mexry BEKTOpaMu B 1
IPOCTPaHCTBE
94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
95 ITpocreimue 3aaun ¢ BEKTOPAMH 1
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HToroBast KOHTpOJIBbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMOH, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 ®dopmyna pacCTOSTHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTosHUN OT TOUKH 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePeCceUeHUs MPSMbIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeYeHUs

20 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIEHUI
[TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[TepnenauKyIsipHBIE TPSIMBIEC U

99 MJIOCKOCTH: CTaHapTHBIC IMaphl
NEePHEHANKYIISPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISpax

24 [lepnienaukynsipHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJIICHUA OJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIeH, COOOpaKEeHUsI TTOI00Ms

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKECHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mogo0us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJenenuneaa

32

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napaJuleenuneaa

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa41, CBS3aHHBIC C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
UPaAMUJIBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMu TUPaMHU/IBI
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
PU3MBI

45 UKJIaJTHbIE 33/1a4H 10 TEME BEMBI
II "O6
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

16 [Tpumenenne o0bEMOB. Boruncienue

PACCTOSAHUA N0 IMIIOCKOCTH




Kontponbhas padora "O0bEM

47 |
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Imomane MOBEpXHOCTH UAIUHIAPA

50 Konuueckasi moBepXHOCTb, 00pa3yromiue
KOHHYECKOU ImoBepxHOocTU. KoHyC

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHHUEM CEUYCHUN IIWIMHIPA, KOHYyCa
CrepeoMeTpHuuecKue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN ITUIHHIPA, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n300pakenue mapa

62

VYpasnaenue chepsl. [Lnomans cheps u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpryuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
mog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

Kontponbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyCa

74

[Tnomaan OOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpudecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca

76

[Tpuknanueie 3apa4un mo Teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06BEMe mrapa. [1nomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CETMEHTA H IIapOBOTO
CEeKTopa

78

[Ipuknanueie 3aaaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miomaasio cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MMOJOOHBIX TEN

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0muu.
CrepeoMeTpHuuecKUe 3a]a4u, CBSI3aHHBIC C




BbIUKCIICHHEM 00BEMOB Tell U ILIOMIAeH
MOBEPXHOCTEH

80

KonTtponbnas padota "Ilnomann
MMOBEPXHOCTU U 0OBEMBI KPYTJIIbIX TEn"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO huryp. O6mme
CBOMCTBA JBHKCHUM

82

Buael nBukeHnil: napamieabHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

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

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TlapanenbHOCTh NPSMBIX U IIOCKOCTEH
B IIpOCTpaHcTBe"

87

Ob6o6maroree noropenue 11 noHsATHit 1
MeTOoJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"BekTops! B mpocTpaHcTBe"

88

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




KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O0beM MHOTrOrpaHHuka"

90

Ob6o6maromee noropenue 11 noHsATU 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"ITnomaay MOBEpXHOCTH U 00 BbEMBI
KpYTJIbIX TEd"

92

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTO/10B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpenwue, 0600IIEHNE U
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Bri6epute yueOHbIe MaTepHaIbl
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METOINYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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