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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb H OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEUIHOTO MPO(ECCUOHAIBHOTIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, M03HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U NPHU U3YyYEHUU APYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YTIIyOJIEHHOM YpOBHE OOYYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO U 10 Togam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ysi MpPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHOro npeameTa «MaTreMaTukay;

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 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD HPSIMOM M IUIOCKOCTH: IEPIICHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
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.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpaMUIa, NPaBWIbHAS TpPEyrojabHas NUpamMuAa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajielenuneaa, CUMMETPHUsS NPABWIbHBIX MNPHU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUIbl U KoHyca. O0BEM 11apa U IIapoOBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WJIH 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 TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI 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

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHHCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3a7auu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb 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 konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIOIHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOILICHHA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CGepuyecKoil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSAMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIIIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUNA OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TEPEHOCE, LEHTPAIBbHOM CUMMETPUH, 3€PKAIBHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO U MPOXOSALIME YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

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




11 KJIACC

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







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

OcHOBHbIE TIpaBUIIA
n300pakeH!s Ha PUCYHKE
TUIOCKOCTH, MapajIeIbHBIX
MPSIMBIX (OTPE3KOB),
CEepeINHbI OTPE3Ka

[TonsaTus crepeomeTpuu:
TOUKa, MpsiMasi, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeaArHbBI
OTpe3Ka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Jlara
NpoBeeHus 1o
paxry/
KoppekTnposka,
OCHOBaHMUS

[TonsaTHA: nepecekarommecs
IJIOCKOCTH,
IIepECEKAOIIMECS NpAMas U
IJIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

[TonsTusA: nepecekaronmecs
IUIOCKOCTH,
MepeCeKarNIMecs npsmas u




IIJIOCKOCTh;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHre MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOIIUX
00BEKTOB

MHoOrorpaHHukKH,
n300pakeHNe MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBHS U3 HUX

AXCHOMBI CTCPpCOMCTPUHU U
ICPBLIC CICACTBUA U3 HUX

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIECTBUS U3 HUX.
CrniocoOblI 3a1aHus MTPSIMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpBIE MPOXOJIAT Yepes
ux pébpa. M3obpaxenue
NMEPECCUCHU A MOJTYUCHHBIX
IIJIOCKOCTEM.




PackpammBanue
ITOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

11

12

N3o0paxeHune cedeHmit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOPbIE MTPOXOASAT Uuepes
ux péopa. M3o0paxenue
[epecevyeHus MOIYy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanne
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3
ux péopa. M3obpaxenue
nepeceyeHus MoJyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HBIMH 1IBETaMU

13

N3o0pakenue ceueHunii
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3
ux péopa. M3obpaxenue
[epeceyeHus MOTyUEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEYEHUN




Pa3sHbIMU LIBETAMU

14

15

16

Meton ciienoB A
IMOCTPOEHUS CEUEHUH

Meton ciienoB A
[IOCTPOCHHUSI CEYCHHUIA.
CaolicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEHN

Meton ciienoB A
MIOCTPOCHHUSI CEUCHHIA.
CBoiicTBa niepeceueHuit
MPSIMBIX | IJIOCKOCTEH

17

18

19

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YEePTEIKEH U 3aIUCh 11aroB
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOUYKaM Ha péOpax.
Coznanue BBIHOCHBIX
YEpTEKEN U 3aIKCh 1IArOB
MTOCTPOCHHS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOUYKaM Ha péOpax.
Co3manne BEIHOCHBIX
YepTEKEN U 3aIKCh 1IaroB
MTOCTPOCHHS




20

21

22

23

24

25

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHne BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MMOCTPOCHHUS

[ToBTOpEHME MIAaHUMETPUU:
Teopema o
MIPOIMOPLIMOHAIIBHBIX
otpeskax. [lomobOue
TPEYrOJIbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas.
Pacuetsl B ceueHusIx Ha
BBIHOCHBIX YEPTEkKaX.
Hcropus pasButus
IJIJAHUMETPUU U
CTEPEOMETPUH

KonrtponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipusnaku
CKPEIIMBAIOIINXCS MPSIMBIX.
[TapaneneHble NpsIMBbIE B
MIPOCTPAHCTBE

Teopema o CyleCTBOBaHUU




26

Y €IMHCTBEHHOCTH MPSMOit
napajyieIbHON JTaHHOU
NPAMOM, MPOXOASAIIEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeKale Ha JaHHOU
npsMoin. Jlemma o
repeceueH
MapajuieIbHbIX MPSMBIX
IUIOCKOCTBIO

[TapamnenbHOCTb TpEX
npsAMbIX. Teopema o TpEx
napaJjiCJIbHBIX IMIPAMBIX.
Teopema o
CKpCHIMBAOINXCA ITPAMBIX

27

[TapannensHOE
MIPOEKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA
napaIeIbHOTO
MIPOEKTUPOBAHHUS.
N300pakeHue pa3HbIX
¢buryp B nmapayuienbHON
MPOEKINH

28

[enTpansHas mpoeKkLus.
VY011 ¢ COHANpaBIEHHBIMU
CTOpPOHAMU. YTOJI MEXIY
PSIMBIMU

29

3agaun Ha IOKA3aTEIbLCTBO
U KCCIIEIOBAHUE, CBI3aHHBIE
(o} paCHOHO)KeHI/IeM prIMI)IX




B IIPOCTPAHCTBE

30

[TonsTHs: MapajIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpasctse. [Ipu3nak
[IapaJUICIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[IapAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYUCIICHUC U
JI0Ka3aTesIbCTBO, CBS3aHHBIE
C apaJIeIbHOCThIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

33

34

[TocTtpoenue ceuenus,
IIPOXOASAIIETO Yepes3
JAHHYIO IPSIMYIO Ha
4YepTeke U NapajieIbHOTo
Ipyrou npsmou. Pacuér
OTHOLIEHUHN

[TapannensHas npoexuus,
IIPUMEHEHHE IS
MOCTPOEHMSI ceueHul Kyba
U napajuleenuena.
CaoiicTBa
napajuiefienuneaa u
IIPU3MBI

HapaHJ'ICJILHBIe IIJIOCKOCTH.
HpI/IBHaKI/I mapallICJIbHOCTH




JIBYX TIJIOCKOCTEM

35

Teopema o napayienbHOCTH
Y €IMHCTBEHHOCTH
ILUIOCKOCTH, IPOXOASIIEN
4yepes3 TOUKY, He
MPUHAJICHKALLYIO TAaHHON
IIJIOCKOCTH U CIIEICTBUS U3
Hee

36

37

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH TPSIMBIX
nepeceyeHus npu
MepeceyeHn  IByX
MapajuIeNbHBIX TUIOCKOCTEH
TpeTbhel

CaoiicTBa napamienbHbIX
IUIOCKOCTEMN: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIJIFIOYEHHBIX MEXKIY
napaieIbHbIMU
TUTOCKOCTSIMU; O
IIEPECEUECHUH IPSIMOU ¢
IBYMSI TIapaJLIeTbHBIMHU
TUTOCKOCTSIMHU

38

39

IToBTOpEeHue: Teopema
[Tudaropa Ha miaockocTu
IToBTOpEHME:
TPUTOHOMETPHS
IIPSIMOYT'OJIBHOTO




TPEYroJIbHUKA

40

41

42

43

44

45

46

CgoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaiesienumnea

Brruncnenune minH
OTPE3KOB B KyOe 1
MPSMOYTOJIBHOM

napajuiesenumnee

[lepnieH IUKYISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpuznak
HIEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

[lepnieH IUKYISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpuznak
MEPIEH UK YIISIPHOCTH
MPSIMOM U TUIOCKOCTH

Teopema 0 CylecTBOBaHUU
Y €JUHCTBEHHOCTH MPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

[Inockoctu u
MepHEeHUKYISIPHbIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

IInockoctu n
MepHEeHIUKYISIPHbIE UM




MMpsAMBIC B MHOTOTpaHHUKAaX

47

48

49

50

[lepnenaukymnsip u
HaknoHHas. [loctpoenue
MEePHEHIUKYISIpa U3 TOUKHU
Ha MPSMYIO
[lepnenaukymnsip u
HaksoHHas. [locTtpoenue
MEePHEHIUKYISIpa U3 TOUKHU
Ha MIPSMYIO

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas
u oOpartHas)

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas
u oOpartHas)

51

Yron mexny
CKPEITUBAIOIINMHUCS
MPSIMBIMU

52

[Tonck nepreH MKy pHBIX
HpSIMI)IX C IIOMOIIBIO
HepHeH)II/IKYJ'ISIpHLIX
TIOCKOCTEH

53

54

OproronansHoe
MIPOEKTUPOBAHHE

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIBI C TOMOILBIO
OPTOrOHAJILHOW MPOEKINU




55

[TocTpoenue ceueHmii kyoa,
IPU3MBI, IPaBUIBHON
MUPaMHUIBI C TTOMOIIIBIO
OPTOTOHAIBHOMN TPOEKINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTn cumMmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3nax
NIEPIEHIUKYISIPHOCTH
IIPSIMOMN U TUIOCKOCTH KaK
CJIECTBUE CUMMETPUU

58

[IpaBunbpHbIE
MHOIOrpaHHuKHU. Pacuér
pacCTOAHUN OT TOYKH 10
IIJIOCKOCTH

59

[IpaBunpHbIE
MHOT'OIrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

60

61

62

Crnioco0bl OyCTUTh
NEPIEHANKYIISAPEIL:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

CaBur no HenapauienbHON
MIPSIMOM, U3MEHEHHE
paccTosHuI

KonrtponbHas pabora




"B3aumMHOe pacrnosioxkeHne
MPSIMBIX U IJIOCKOCTEN B
npoctpaHcrtae"

63

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA HaA IJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUBAOIIUMHUCA
IIPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKY
MPSIMBIMU B
MHOT'OTpaHHUKAX

66

67

68

JIByrpaHHBIN yroOJI.
CBOICTBO TMHEHHBIX YITIOB

JBYTPAHHOTO yTiia
[lepnenqukynspHbie
miockoctH. CBOMCTBA
B3aMHO
HGpHGH}II/IKYJ'ISIpHBIX
TIOCKOCTEH

IIpusnax
NEPIEHIUKYJIIPHOCTU
IJTOCKOCTE; Teopema o
MIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN




NEPIEHIUKYIISIPHBIX
TPEThEU MIIOCKOCTH

69

IIpssMOyTONBHBIN
napajuiesienunesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuleJienune1a

70

Teopema o 1uaroHajn
MPSIMOYTOJIBHOTO
napajienenuIena u
CIICICTBUE U3 HEE

71

CrepeomMeTpuueckue u
MIPUKJIATHBIC 3a/1a4H,
CBSI3aHHBIC CO B3aUMHBIM
PaCIIOJIOKEHUEM TIPSIMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKpELIUBAOIINECS NPSAMBIE,
NapajuleIIbHbIE IIJIOCKOCTH B
CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
paccTosTHUE MEXITY
CKPENTUBAIOIINMHUCS
MPSIMBIMU B ITPOCTBIX
CUTYaLHUSIX

74

PaccrostHME OT TOUKH 10




IIJIOCKOCTH, paCCTOAHUC OT
pr[MOﬁ J0 IINTOCKOCTH

75

Beruucnenue paccrosHun
MEXKIy CKPEIIUBAOLIUMUCS
MPSIMBIMU C TIOMOLIBIO
NEPIEHIUKYIISIPHON
IJIOCKOCTH

76

Tpéxrpanuslii yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB H
CHHYCOB JIJIsl TPEXTPAHHOT'O

yria

77

DneMeHTHI ChepruIecKoit
T€OMETPHH: TeOe3NUECKUE
JMHUM Ha 3emiie

78

79

80

KonTponbnas padora
"Y1l u pacctosHus"
Cucremaru3zauus 3HaHUN
"MHOrorpaHHuK  €ro
3JIEMEHTHI"

[Iupamupa. Buasl nupamu.
[IpaBunbpHas nupamuia

81

[Ipusma. [Ipsamas u
HAaKJIOHHAs [TPU3MBI.
[IpaBunbpHas npusma

82

[IpssMo#t napainenenunes,




IIPSIMOYTOJIBHBIN
napajuiesenumnes, Kyo

Beinykiisie

83 MHOTorpaHHuku. Teopema
DOiinepa
Brinykisie
MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuibHbIe 1
MOJTYTIPABUIILHBIC
MHOTOTPaHHUKHU

85 KontpomnbHas pabora
"MHuororpaHHuku"
[TonsTHE BEeKTOpa HA

86 IIJIOCKOCTH U B
MPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [TpaBuio napamenenumnena

90 YMHOKEHHEe BEKTOpa Ha
YHCITO
Pasnoxxenue Bektopa mno

o1 6a3ucy TpEX BEKTOPOB, HE
JIeXKAIUX B OJJHON
TJIOCKOCTH

92 CkarsipHOE TIPOU3BEICHUE

93 Brruncnenue yrina Mexmay
BEKTOPAMH B IMPOCTPAHCTBE

94 [Ipocreitue 3agauu ¢




BEKTOpaMHU

95 [Ipocreiimue 3a1a4uu ¢ 1
BEKTOpaMHU

96 [Ipocreiimue 3a1a4u ¢ 1
BEKTOpaMH

97 [Ipocreiimue 3ana4um ¢ 1
BEKTOpaMHU

08 O0006111eH1E U ) 1
CHCTEMAaTH3alus 3HaHUI

99 O06006111eH1E U ) 1
CHCTEMAaTH3aIUs 3HAHUH

100 Hrorosast KOHTpOIbHAS 1
pabora

101 HrtoroBast KOHTpOJIbHAS 1
pabora

102 O06001enue u ) 1
CHCTEMATH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOT'PAMME




11 KJIACC

n/n

Tema ypoka

[ToBTOpEHME TEMBI
"KoopauHaTel BEeKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTae"

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Jlara
NpoBeeHus 1o
paxry/
KoppekTnposka,
OCHOBaHMUS

IToBTOpEHME TEMBI
"CkansipHoe pOU3BEACHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Boluncnenue yria Mexay
BEKTOpPaMH B
nmpocTpaHcTae”

[ToBTOpEHME TEMBI
"YpaBHeHHE PSIMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIIOCKOCTH,
HOpMaJllb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax




BexropHoe nmpousseeHue

10

JIuHeiiHbIe HEpaBEeHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

JluHeiiHbIe HEpaBEeHCTBA,
JIMHEWHOE
[IPOrpaMMHUPOBAHHE

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IPSIMBIMU B
MHOTI'OI'paHHHMKaxX

11

ABpanuTnyecKkue METOAEI
pacuéra yria Mexay
IUVIOCKOCTSIMM B
MHOTOIpaHHUKaX

12

dopmyiia pacCTOAHUSA OT
TOYKHU JO IINIOCKOCTH B
KOOpJAMHATAX

13

14

15

Haxoxnenne paccrossHuit
OT TOYKH J0 IJIOCKOCTH B
KyOe

HaxoxneHue paccTosHuit
OT TOYKH 10 IJIOCKOCTH B
MIPaBUJILHON UPAMHUJIE
KonrtponsHas pabora

"AHaTUTH4YECKAd
reomeTpus”

16

CeueHust MHOTOIPaHHUKOB:




CTaHJapTHbIC
MHOI'OTPaHHUKH

17

18

19

CeueHust MHOTOI'PaHHUKOB:
METOJ, CIE10B

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH,
MEepEeCcEeUCHUS MPSAMBIX U
MIOCKOCTEH
[TapannenpHble IPAMBIE U
IJIOCKOCTH: TIapajlie/IbHbIC
CeUCHM

20

[TapamiensHble IpsiMBbIE U
IUIOCKOCTH: pacuéT
OTHOLUEHUH

21

[TapamiensHble IpsiMBbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCHIMBAOIIUMHUCA
MPSIMBIMU

22

[IepnenaukynsapHsie
MPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE TIapbl
MIEPIEHIUKYISIPHBIX
IIJIOCKOCTEN U NPAMBIX,
CUMMETPUU
MHOT'OTPaHHUKOB

23

[lepnenukynsapHsie
MPSIMBIE U TUIOCKOCTH:
Teopema O Tpex
MEePIEHIUKYIISPAX




24

[lepnenqukynspHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYHCJICHUS UIVH B
MHOTOTPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(hopMyITBI 1S TUTOMIACH,
COOOpaKEeHHS TIOTOOMS

26

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKEeHHS TIOTO0MS

27

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS

28

[Imomanu ceuenui
MHOTOTPaHHUKOB: TUIOIIAIU
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, cooOpakeHus
o100us

29

IImomann ceuenuit
MHOTOTPaHHUKOB: TUIOIIA U
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, cCOOOpaskeHus
noaoous

30

KonTponbhas padora
"[ToBTOpeHME:
MHOT'OrpaHHUKH, CCUHCHUS




MHOTOTpaHHUKOB"

31

32

33

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yaBOEHUH KyOa,
0 KBajpaType Ky0a; o
TPUCEKIUH yTiia
CrepeomeTpuyeckue
3a7a4M, CBA3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO
napajuiesenuneia

34

[IpuknagHeie 3a1a4u,
CBSA3aHHBIE C BBIYUCIICHUEM
00BEMA MPSAMOYTOJILHOTO
napajuienenumena

35

36

37

38

O0BEM NpsAMOi TIPU3MBI

CrepeomeTrpuueckue
3aJ]auu, CBS3aHHbIE C
BBIUHCIIEHHEM 00BEMOB
MPSIMOM TTPU3MBI

[Ipuknannelie 3anauu,
CBSI3aHHBIE C 00BEMOM
IIPSAAMOY IIPU3MBI

Brruucnenue 066EMOB Tel
C TIOMOIIBIO
ONpEeEIEHHOr0 UHTETpaa.
OOBEM HaKIIOHHOM MTPU3MBI

39

Brrunciieane 00bEMOB TEN




C IIOMOIIBIO
OIpeeIEHHOr0 HHTETpaa.
O06BEM TUpaMuIBI

40

dopmyna o0bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJ C
00IIUM yTIIOM

41

dopmyna o0bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJ C
O0IIKM YTiIoM

42

43

44

45

46

CrepeoMeTpHUECKHE
3a/1a4M, CBA3aHHBIE C
00BEMaMU HAKJIOHHOM
MIPU3MBI

Crepeomerpuueckue
3aJjauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbL

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBbI

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
MTUPAMUIBI
[Ipumenenue 0ObEMOB.

Brruncienue PacCTOSAHUA
J0 IINIOCKOCTH




47

KonrtponsHas pabora
"O06BEM MHOTOTrpaHHUKA"

48

[unueapuyeckas
MMOBEPXHOCTh, 00pa3yroIue
LWIAHAPUYECKON
MMOBEPXHOCTHU

49

50

51

52

Humuaap. Hpsmoi
KPYTOBOW LIUJIMHID.
[Inomane moBepxHoOCTH
LWIMHIpa

KoHnnyeckas moBepxHOCTb,
o0pa3yronie KOHUYECKon
nosepxHoctu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO,
napaiesIbHOM MIOCKOCTH
OCHOBaHUs

Yceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

53

IImomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

CrepeomMeTrpuueckue
3aJ]auu Ha JJ0Ka3aTeIbCTBO




1 BBIYMCJICHUC,
IIOCTPOCHUEM CceueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTrpuueckue
3aJ]auu Ha JJ0Ka3aTeIbCTBO
X BBIYMCIICHUC,
MOCTPOCHUEM CCUCHHIA
WIMHAPA, KOHYyca

57

58

59

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C IMJIMHIPOM

Cdepa u map

60

[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsr
IIJIOCKOCTBIO. By n
n300pakeHue napa

61

[lepeceuenue chepol u
1apa ¢ IIOCKOCTBIO.
Kacanue mapa u chepst
IIJIOCKOCTBIO. By n
n300pakeHue napa

62

63

VYpaBHenue chepsl.
[Tnomane cheprr u e€
yacTein

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue




65

66

3aJ]auu Ha J0Ka3aTeIbCTBO
Y BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomMeTrpuueckue
3aJ]auu Ha J0Ka3aTeIbCTBO
Y BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mmapom,
MOCTPOCHUEM UX CCUCHHM
IUTOCKOCTBIO

[Ipuknagneie 3a1a4m,

CBSI3aHHBIE CO Cepoil u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
HAa IIJIOCKOCTH, BBIYUCIICHUS
B OKpPY’KHOCTH,
CTaHJapTHBIE 1101001

68

Pasnmuunslie koMOMHAITNNA
TEJ BpallleHHs 1
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Tena u
MOBEPXHOCTHU BpareHus"
3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"

71

KonTponbnas padora "Tena
Y TIOBEPXHOCTH BpaleHUs "

72

O06wém numunapa. Teopema




00 00béMe IpsIMOTO
[UJIMHAPA

73

Brruncnenmne o0bEMOB Tel
C TMIOMOIIIBIO
ONpeeIEHHOr0 UHTETpaa.
O0BéM KoHYCa

74

75

76

[Tmomaan OOKOBOH U
IIOJIHOW ITOBEPXHOCTH
KOHYca

CrepeomeTpuyeckue
3aJ1a4d, CBI3aHHEIE C
BBIUYHMCIEHHEM 00HEMOB
HUAJTUHIpPA, KOHYCa
[IpukiagHbie 331249 MO
TeMe "OOBEMBI U ILIOMIAIN
MOBEpXHOCTEH Ten"

77

78

OO6bEM 11apa 1 LapoBOro
cextopa. Teopema 06
o0BEme mapa. [Tnomans
cepsl.
CrepeomeTrpuueckue
3aJ1a4d, CBS3aHHBIC C
BBIYHUCIICHHEM 00BHEMOB
Imapa, mapoBOTO CETMEHTa
Y IIAPOBOTO CEKTOPA

[IpuknanHeie 3a1a4u MO
Teme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
mapa 1 riomaabio chepsl.




CooTHOILIEHUS MEKTY
IUIOMIAISIMH TTOBEPXHOCTEH
1 00bEMaMU TOTOOHBIX TEJT

79

80

IlonoOHbIC TEna B
npocrpaHcTse. M3sMeHeHue
o0BEMa mpu mo00uu.
CrepeomeTpuyeckue
3a7a4M, CBSI3aHHBIC C
BBIUHCIICHHEM 00BEMOB Te
Y IUTONIaJIeH MMOBEPXHOCTEN

KonTponbHas padora
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

81

JIBH>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J BmkeHus
Y paBEHCTBO QUTYP.
OOuue cBoiicTBa
JBUKEHUN

82

Bunn nBukennit:
MapajuIeIbHbIN IEPEHOC,
LEHTpAJIbHASI CHMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM

83

84

85

[TpeoOpazoBanms moaoowms.
[Ipsimas u chepa Ditnepa
I'eomerpuueckue 3agaun Ha

IMPUMEHCHUC IBVIKCHUS

KonrtponbHas pabora
"BexTopsl B mpocTpaHcTae”




86

87

88

O6o0miaromee MOBTOPEHUE
11 moHsTHI K METOOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "[lapannensHoCTh
IIPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

O6o0mmaroiiee MOBTOPEHHE
11 OHSATHH 1 METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUs
3HaHui: "BekTopsl B
npocrpancrae”

O6o0maroiee MOBTOPEHHE
11 OHSTHH K METOOB
Kypca reomerpun 10-11
KJaCCOB, CUCTEMATHU3AIH
3HaHui: "BekTopsl B
npocrpaHcrae”

89

Ob6o0u1aroniee MOBTOpEHUE
11 nmonsATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOrOrpaHHuKa"

90

O6o061matoniee MOBTOpPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIUs




3HaHuii: "O0beM
MHOTOIpaHHuKa"

91

O6o0mu1aromiee MOBTOPEHUE

11 moHsATHII K METONOB

Kypca reomerpun 10-11

KJIACCOB, CHCTeMAaTH3aIlHs 1
sgagui: "[lmomaan

MMOBEPXHOCTH U 0OBEMBI

KpyrJbix Ten"

92

93

Oo6o0miaromee MOBTOPEHNE

11 nousiTHii U METOJ0B

Kypca reomerpun 10-11

KJIaCCOB, CUCTEMAaTU3aLUS 1
sgagui: "[lnomaan

MIOBEPXHOCTU M 00BEMBI

KpyIibIX Ten"

HToroBast KOHTpOJIbHAS
pabota

94

95

96

Htoroas KOHTpOJIbHAS
paborta

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

Hcropus pa3sutus

CTEpPEOMETPUH KaK HAYKH U

€€ poJib B Pa3BUTHUH

COBPEMEHHBIX 1
WH)XEHEPHBIX U

KOMITBIOTEPHBIX

TEXHOJOTHI




97

98

Hcropus passutus
CTEpEOMETPUU KaK HAyKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Uctopust pazsutus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

99

Uctopust pazButus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

100

101

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX
VMH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus




102

CTEPEOMETPUHU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WHXXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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