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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Iuero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EHUs AUCHUIUIMH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBbKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeNbCTBE TEOPEM M IIOCTPOCHMM LENOYKH JIOTMYECKHUX YTBEP)KIACHUH IIPU PpELICHHUU
F€OMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3a/1a4.

Ilenb ocBoeHus mporpaMMel yuyebHoro kypca «l'eomerpusi» Ha yriiyOJaEHHOM YpOBHE —
pa3sBUTHE WHIMBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MPU H3YYEHUM TIEeOMETpUH, Kak
COCTaBIISIIONICH MpeaMeTHON obnactn «MaremaTnka W MHQOpPMATHKa» dYepe3 obecredeHue
BO3MOXXHOCTH INPUOOPETEHUsI U HUCIOJIb30BaHUS Oojiee IIyOOKMX TI€OMETPUYECKUX 3HAHUN U
JecTBUH, crielu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UI YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 33aJlJadyaMU Kypca Fr€OMETPUH Ha YIriyOJEHHOM YpPOBHE, pacCHIMPSIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SBJISIOTCS:

pacllupeHHe MpEeACTABIECHUS O TIEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(opMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPHH C OKPYKAIOIIUM MUPOM;

(dbopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaXx Kak O BayKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, TIO3BOJSIONIMX ONHMCHIBAaTh W HU3ydaTb pa3Hble SBICHUS
OKpY’KaIOIIero MHpa, 3HaHHe MOHATHHHOTO amnmapara 1o paszzaeny «CrepeomeTpus» yueOHOro
Kypca r€OMEeTpHH;

(dbopMUpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE Te€OpeM, POpMyJl U YMEHHME UX HPUMEHSThb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJENSAX U B pPEATbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIH;

dbopMupoBaHHE  TOHUMaHHS  BO3MOKHOCTH aKCHOMaTHYECKOTO MTOCTPOCHHUS
MaTeMaTHYECKUX TeOpHui, (opMUpOBaHHE MOHHMAHHs POJM AKCHOMATHUKHU IPHU IPOBEICHUU
pacCyKIeHUN;

dbopMupOBaHHE yMEHHMs BIIAJIETh METOJAMM [O0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JOKa3aTeIbHBIE pPACCY)KIEHUS B XOAE pelleHus
CTEpEOMETPUYECKUX 337ad M 3aJad C [PAKTUYECKHM CoJepKaHueM, (OpMHpPOBAHUE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAHMM MAaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEICHUH JIEAYKTUBHBIX PACCYXIACHUI;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHUS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

(dopmupoBaHne (YHKIMOHAJIBHONW TI'PAaMOTHOCTH, PpEJIEBAHTHOM TI€OMETPHM: YMEHUS
pacrio3HaBaTh IPOSIBIECHUS TE€OMETPUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JIPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCICHOBaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOsn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIIMIIAAILHBIM BOIIPOCAM OOyYaroIIuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHUA BKIIOYaTh B OOLIYI0 CHUCTEMY T€OMETPHYECKHX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX IpOrpamMmMm, 00ecleuuTh yriayOln€HHOE M3yYyeHUE TeOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oyaymeit npodeccun, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOIIMM M HpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsamsix. [lapamnensHoCTs IpSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHPOBaHUE, n300pakeHne Guryp. OCHOBHBIE CBOWCTBA MapauICIBHOTO MPOCKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapasuleabHble IJIOCKOCTH,
CBOICTBA MapaJlIeNbHBIX TUIOcKocTer. [IpocTeiimme npocTpaHCTBEHHBIE (DUTYPBI HA MIIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW NEpHEHAUKYIISIPHOU
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPhI HA MIIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IMIPU3HAK MEPIEHAUKYIIAPHOCTH ABYX IIOCKOCTEN. TeopeMa
0 TPEX MEPHEHAUKYIAPAX.

VYTI1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX W JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIN MapajulesIeNunel W ero cpoWcrBa. KpaTwaillime oyt Ha NOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IpaBUIBHOM NUpamubl. [IpaBUiIbHBIE MHOTOIpDaHHUKH: IIPAaBUIIbHAs IPU3Ma YU IIpaBUJIbHAs
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Brruncienue 31eMeHTOB MHOTOTPAHHUKOB: p&Opa, quaroHanu, yriel. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJEMEHTHl CHUMMETPUM INPABUIBHBIX MHOTOTPaHHHMKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS IapajulesienuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIBHON TUPAMU/IBL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBON BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa ciokeHusi BeKTopoB. CBoiicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpJAMHATaAMM BEKTOpAa U KOOPAMHATaMU TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3yroiiue mnoBepxHocTed. Tena BpalleHHs: IUIMHAP, KOHYC, yCEUEHHBIN
KOoHyc, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuuapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
omucaHHasg okoyio IpunHapa. [lepeceuenue cdepbl U mapa ¢ miockoctelo. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OtTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca (mapajiiebHble OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMHu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHd. IIpsmoyronpHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsI B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JABW)XEHUH. BuIbl ABM)KEHMI: MapaJlIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, HUCIOJIb30BAHUE ATHUX IJOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JOCTH>KEHUN HAyKuM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCcyXIeHUW, BOCIPUUMYHBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0Jt00Us, UHTEpEC K Pa3lIuyHbIM chepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa3oBaHHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOieM, OpHeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAUMMOCTHU JUISl pa3BUTHSI LIMBUIIM3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeliCTBHS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJSITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JAHHBIX, HAONIOACHUSX W  YTBEPXKACHHSIX, TNpeajaraTh KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapHUAHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITYy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (hOpMyIIHpOBaTh 0OOOIICHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MIPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA HAa BOIPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3THYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IOACHCHUA II0 XOAY pClICHUA 3ada4yd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3yJbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, IPOOJIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiinyuce U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI pEeUIeHUH ¢ yu€TOM HOBOM MH(pOpMaLH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IpOIIecca U pe3yibTaTa pelieHuss MaTeMaTUYeCKOM 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCJIOBHUSM, OOBSICHATH MPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/1a4y, NPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE NPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJIHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZHO ONEpPHPOBATh MOHATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIAATh  TUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHpPaMHUIA),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSSI M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSATH MPOCTEUIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIeKaTh,  NpeoOpa3oBbIBATH M HMHTEPIPETUPOBaTH  HMH(OPMAIMIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAaHHON MPOOJIEMBI, MOJICINPOBATh pPeajbHbIE CHUTyallUuu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiath MpPaKTHYECKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TPEICTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHS TCOMETPUU KaK COCTaBHOU
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMH, OOBICHATH CIOCOOBI IOMyYEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C KOMOWHAIUMSAMU TN BpAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOJHO OTEPUPOBATH IOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA P PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBHITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TeN BpaIllleHUS TpPHU MapajljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaIbHOW CHMMETPHH, IPU MTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOCHHUS CEUEHUH: METOJ CJICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEIOJIATa0IINX HECKOJBKO IIaroB PEIICHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/IaHBI B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH
pEeIlIeHNU CTEPEOMETPHUUECKHX 3a/1ay;



¢ [PUMCHATH IOJYUCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATH, AHAJIMU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN HA A3BIKC I'€COMCTPUU, UCCIICAOBATH ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;

® JUMETh INPEJCTAaBICHUS 00 OCHOBHBIX JTalax Ppa3BUTHS T'€OMETPUH KaK COCTAaBHOU
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

PEAJIMBALIUA BOCIIMTATEJIBHOI'O IOTEHIHHUAJIA YPOKA PEAJIM3YETCAA
YEPE3:

® YCTAaHOBJICHHME JOBEPUTEIIbHBIX OTHOLICHUH MEX/1y YUUTENIEM U €r0 YYeHUKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPHUATHIO YYaIIUMUCS TpeOOBaHUN U ITPOCHO
YUUTENs, IPUBJICYCHUIO UX BHUMAHUA K 00CyX/1aeMoi Ha ypoke HH(OpMaIu,
AKTUBU3ALMM UX [TO3HABATEJILHOM JeSITEIbHOCTH;

e 0OYyXIECHUE IKOJIBHUKOB COOJIOAATh Ha YPOKE OOMIETIPUHSATHIE HOPMBI TTOBEJICHHS,
npaBuiia OOLIEHMSI CO CTAPIIUMHU (YUUTENIIMU) U CBEPCTHUKAMU (00yUarOIIMMHUCS),
HOPUHIUIBI Y4eOHOH TUCIUILIMHBI U CAMOOPIaHU3aliHY;

® [pUBJCYCHHE BHUMAHU IIKOJHFHUKOB K IEHHOCTHOMY aCIEeKTy N3Y4aeMbIX Ha yPOKax
SIBJICHHUI, OpraHU3aIys X padoThI C TOTy4aeMOl Ha YPOKE COIMAIbHO 3HAYNMOM
uHpopMalreil — THUIIMUPOBaHUE ee 00CYKACHNUs, BBICKA3bIBAaHUS YYAIIUMUCS CBOETO
MHEHHS 110 €€ MOBOTY, BHIPAOOTKH CBOETO K HEW OTHOIIICHMUS,

® UCMOJb30BAHUE BOCIHUTATENIBHBIX BO3MOXKHOCTEH cO/iepKaHMsl yueOHOro mpeaMera
yepes JIEMOHCTPAIMIO IeTSIM IPUMEPOB OTBETCTBEHHOT'0, I'PaXkJTaHCKOT'O TIOBEACHUS,
MPOSIBJICHUS YEJIOBEKOIO0US U 100pOCEPACUHOCTH, Yepe3 M0 100p COOTBETCTBYIOLINX
TEKCTOB JJIsl UTEHHsI, 3a]1a4 JIUIsl peIlieH s, TPOOJIEMHBIX CUTYyallui A1t 00CYKICHHS B
KJIacce;

® [IpPUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (OPM pabOThl yUaIIUXCsl: HHTEIUIEKTYaIbHBIX,
JIENIOBBIX, CUTYallMOHHBIX UTP, CTUMYJIUPYIOLIMX MTO3HABATEIbHYIO MOTUBALIUIO
MIKOJBHHUKOB; AUCKYCCHIA, KOTOPBIE JAIOT yYaITUMCsI BO3MOKHOCTB TIPUOOPECTH OTIBIT
BE/ICHUSI KOHCTPYKTHUBHOI'O IMAJIOra; TPYyNIOBOI paboThl MM paboOThI B apax, KOTOphIE
ydaT IIKOJIFHUKOB KOMaHIHOW padoTe M B3aMMOJICHCTBHIO C IPYTHMH JCTHMU;

e BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYDP, KOTOPbIE TOMOTal0T MOAEP>KaTh MOTHBALINIO
JeTelt K MOJIY4YeHUI0 3HAaHUH, HaJTa)KWBAHUIO MTO3UTHUBHBIX MEXKITMYHOCTHBIX OTHOIICHUH
B KJIacce, MOMOTAI0T YCTAaHOBIICHHUIO TOOPOXKEIATEbHON aTMOC(hEphl BO BpeMs yPOKa;

e OpraHuzanuio medcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX
yUYaIIUXCsl HaJl UX HEYCMEBAIOIINMH OJHOKIACCHUKAMHU, AFOIIETo IKOJIbHUKAM
COLMAJIBHO 3HAYMMBII OMBIT COTPYJHUYECTBA U B3aUMHOMN ITOMOIIIH;

® VHUIIMAPOBAHUE U TOJJICPIKKY HCCIIEOBATEIBCKOM ETETFHOCTH IIKOJLHIKOB B
paMKax pealn3alnyui IMA UHINBUAYATBHBIX H TPYIIIOBBIX UCCIIEAOBATEILCKUX MTPOEKTOB,
YTO JJACT MIKOJIbHUKAM BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEILICHHS
TEOPETHYECKOU MPOOIEMbI, HABBIK TCHEPUPOBAHUS U 0(DOPMIICHHS] COOCTBEHHBIX HJICH,
HaBBIK YBOKUTEIHLHOTO OTHOLICHUS K UY>KUM HIesM, 0(pOPMIIEHHBIM B paboTax APYrux
ucclieoBaTesel, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS IIEpes ayJUTOPUEH,
apryMEHTHPOBAHUS M OTCTAaUBaHMsI CBOCH TOUYKH 3PEHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONINecs! IIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxenue nepeceueHus NOMTy4YeHHBIX
iockocTeil. PackpammBanue mocTpoOeHHBIX
CEUeHUH pa3HBIMU [[BETAMU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxkeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTeH. PackpammBanre mOCTPOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noIydeHHbIX
1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

N300pakeHne ceueHnil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moryueHHbIX
10ckocTell. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI




15

Meroa cneqoB AJisi MOCTPOCHHUS CEUYEHUH.
CaolicTBa nepeceYeHuid NPAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHui NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe mpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

321,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamuenbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEexe U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o nmapajuieTIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpeCceueHus Ipu
MepeceyeHH JIByX MapaijiesbHbIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHNN ITPSIMOM C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucrienue JUIiiH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISpPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa 0 CylecTBOBaHUH U

44 €AVMHCTBEHHOCTH IPSIMOMU, IPOXOASAILIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKyIIpHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocTH U nepreHINKYIIpHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 [Iepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsp n HaknoHHad. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpatHasi)




Teopema o Tpéx nepneHAUKYIsApax (mpsamas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUBbI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OMYCTUTH MEePIEHANKYISPDI:

60 CUMMETPHSI, CABUT TOYKH T10 TapAJIIEITHHOM
psAMOI

61 CaBur no HenapauienbHON IpSIMOH,
MU3MEHEHNE PACCTOSIHUM

62 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa MexXAy MpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUS yIJId
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOICTBA
B3alMHO NEPIEHIUKYIISAPHBIX MNIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHINUKYIIIPHBIX TPEThEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIes1a v ClIeJCTBUE U3 Heé

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie U NPpUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3AaMMHBIM PACITIOJIOKCHHUEM
IMPsAMBIX U IIIIOCKOCTH

HOBTOpCHI/ICI CKPCIIMBAIOIIHECS ITPAMBIC,
apaJiICJIbHBIC MJIOCKOCTH B CTAHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 INIOCKOCTH
Brruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIIUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblid yroyi, HEpaBeHCTBa IS

76 TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIila

77 DneMEeHTHI CPepPUIEeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

80 [Inpamna. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napasnenenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KontponsHas pabora "MHororpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OHOH IJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mex.y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTposibHAs paboTa 1
101 Hrorosast koHTpoapHAs paboTa 1
102 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbrruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BexTtopHoe npounsseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
36 ’
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUEeCKUE 3aJa4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUN WINHJPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IBMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

FCOMeTpI/I‘leCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUIKCHUA

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Mepsznsk A.I'., Homuposckuii JI.A., [Toaskor B.M./ Ilox pen. Ilononsckoro B.E.
Martemaruka. ['eometpus. 10 kinacc. YueOuuk. YrayOnéHHbIN ypoBEeHb
Mepsnsk A.T'., Homuposckuii [I.A., ITonskos B.M./ Ilox pexn. ITononsckoro B.E.

Marematuka. ['eomerpus. 11 kimacc. YueOnuk. YriayOnéHHbI ypOBEHb

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

['eomeTpus. 10 kiacc. YriayOneHHslld ypoBeHb. Metoaundeckoe nmocooue (E.B.
byuko, A.I'. Mep3isik, B.b. ITononckuii, M.C. Skup)

I'eometpus. 11 knace. YrmyOnenuslil yposenb. MeToaunueckoe nocodue (E.B.

byuko, A.I'. Mep3isik, B.b. ITononckuii, M.C. Skup)

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
HNHTEPHET
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