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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE  MBILUIEHHE,  (OpMUPYEMOE€  IpH  H3YUYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
ITOCTPOCHUH LIETIOYKH JIOTMYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIATb U ONPOBEpPraTb THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
¢duznueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJBHBIX CHOCOOHOCTEN O0OydYarolmuxcsi MOpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnactu «MaremaTtuka u
uHpopMaTuka»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETEHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHMM U JIeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUHM Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne NPEeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasaeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMM  MOHATHUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPAaHHUKM W Te€Jla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUYECKHUE
MOJICIIN;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHUYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JOKAa3aTeNbCTB W aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B IIPOBEICHHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpeca K U3yUEHHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEP>KATENIbHBIM JIMHUAM y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
POrpaMMBbl, pacHpeNeEHHbIM MO ToJaM OOyYeHHS, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
cOOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ycioBus i auddepeHuranuu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduéTtoMm BbIOOpa Oyayiiei mpodeccun, obOecreurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsaAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TpsMasi, IIJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOIO MpoeKTUpoBaHus. W3o0paxkeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKIy NPSAMBIMH B IIPOCTPAHCTBE. [lapaymenpHOCTh MIIOCKOCTEN: NapalieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
MPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[lepnieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIE MPSAMBIE B
MPOCTPAHCTBE, TMPSAMbBIE MapaUIeJbHbICE W TEPIECHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHoE IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIryppl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApaXx.

VYriabel B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBI MU MHOTOI'PAHHBIE YTJIBI.
CBoiiCTBa IJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB JIJIA
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajulesenune];] ©W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrospHas nNUpaMuaa,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pasloOXKEHUU BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOpasyrommue mnoBepxHocTe. Tema BpalieHwus:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlcHUs Ha TUIOCKoCcTH. Pa3BépTka mummHapa U koHyca. CuMmmerpus chepsl U
mrapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W 11apoBOTO
CeTMEHTA.

KoMOuHanuu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BImcaHHas B
UJINHAP, ONHCAaHHAs OKojo muiuHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA MEPEHOC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUWCKOW MaTeMAaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKM W JCSITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHHE:

cOpPMHPOBAHHOCT, YMEHHUS MPUMEHSATh MaTeMAaTHUYeCKHe 3HAaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM 1E€ATETbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) PKOJIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW ISl pelieHusl 3a7ad B 0O0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIIECTBEHHOM  MpPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO0 JESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble 1ornueckue aAecTBu:

BBIBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIIEHUNH MEXIy MOHATHUSAMH, (DOpMyIUpOBaATH
OTpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIY,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MNPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO0 XOAY PELICHHS 3aJa4H,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € Y4YE€TOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEHN ay IUuTOPHUH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEMCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MHPHU PELICHUH
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMHU B IPOCTPAHCTBE, MEXIYy MOPSIMOMl U
MJI0CKOCTBIO;

e CcBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIAacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuia), F€OMETPUUYECKUX TEJ ¢ TPUMEHEHuEM QopMy;

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

e CBOOOJHO ONEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JO0KA3aTeIbCTBO MAaTEMaTHYECKHMX OTHOIICHUW U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPEOOPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJU3UPOBATh peajbHbIE CUTYyalldd, MPUMEHSITh U3y4YCHHBIC MOHSATHS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara aireOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHUIMHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHADP, KOHYC, cepa W wap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEJ ¢ TPUMEHEHUEM (DOpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUIOMIAISIMU MIOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUIYECKHUE 3a4a4l Ha BBIYUCICHUE YTJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (MapaJlieIbHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUYECKUX BEIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpOILlECCE IMOUCKA  PEIICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/ayd, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

Beenenue B crepeoMeTpuro

(23)

Tema ypokoB

1. OcHoBHbI€ ITpaBUIIa H300paKEHUS HA PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX IPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka

2. IloHATHS CTEpPEOMETPHH: TOUYKA, MPSIMast, TUIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITPaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapaljIeNIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

3. IonsATHs: Iepecekarolecs MIOCKOCTH,
nepeceKaroImecs npsimMasi v MiIoCKOCTh;
MOJTyTIPOCTPAHCTBO

4. MHOrorpaHHMKH, H300paKeHHE MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMIUX OOBEKTOB
5. AKCHOMBI CTEpEOMETPUH | TIEPBEIE CIEICTBHS U3 HUX
6. AKCHOMBI CTEpPEOMETPHUH | TIEPBHIE CICICTBHS U3 HUX.
CriocoObI 3a1aHus IPSIMBIX U TUTIOCKOCTEH B
npoctpaHcTBe. O003HaAUSHHS MPSIMBIX U IJIOCKOCTEN

7. N300paxkeHne ceueHui mupaMuabl, Kyoa u mpU3MBl,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpaxenue
nepeceueHus Moy4YeHHBIX III0CKOocTel. PackpammBanue
MOCTPOEHHBIX CEUCHHUH Pa3HBIMH LBETAMH

8. Merox crieoB /s IIOCTPOCHUS CEYCHUI

9. MeTon criefioB TSl TOCTPOCHUS ceueHui. CBOMCTBA

KoanuecTBO
4acoB

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

PolI
YPOKH T€OMETPUHI




B3aumHoe pacnionoxenue
npsSIMBIX B mipocTpancTse (6)

[IEPECEYCHUH IPSMBIX U IUNIOCKOCTEN

10. TTocTpoenue ceueHnit B mupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3gaHKe BEHIHOCHBIX YepTEXKeH U
3aMMch MIaroB MOCTPOCHUS

11. TlocTpoeHue ceueHni B mUpaMuie, Kyoe mo Tpém
Toukam Ha péopax. Co3aaHne BEHIHOCHBIX YEPTEKEH U
3aIKCh MIaroB MOCTPOCHUS

12. TToBTOpeHUe mIanumeTpuun: Teopema o
MIPOITOPIIMOHANIBHEIX 0Tpe3kax. [1ojo0ue TpeyroIbHUKOB
13. IToBTOpenue mianumerpun: Teopema Menenas.
Pacuetsl B ceueHunsAx Ha BBIHOCHBIX YepTexax. Mctopus
Pa3BUTHSA TJIAHUMETPUH U CTEPEOMETPUHN

14. KontpoapHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

1. B3aumHoOe pacnosiokeHue MpsiMbIX B IPOCTPAHCTBE.
CkpenuBaroniuecs npsamele. [Tpusnakn
CKpEIIMBAOIINXCS NpsAMBIX. [lapaniensHsle npsMblie B
IIPOCTPAHCTBE

2. Teopema 0 CcyI1€CTBOBAaHUHU M €JMHCTBEHHOCTH
NPAMON MapajuieIbHOW TaHHOW MPsIMOM, TPOXOIAIIEH
yepe3 TOUKY MPOCTPAHCTBA U HE JIekKAIeH Ha JaHHOU
psMoH. JIeMMa 0 nepecedeHny MapauieIbHbIX MPSIMBIX
IIJIOCKOCTBIO

3. IapannensHOCTh TpeX NPsSMBIX. Teopema o TpEx
NapajuIeIbHBIX IPSIMbIX. Teopema 0 CKpEeINBAIOIINUXCS
MPSIMBIX

4. ITapannensHoe npoekTHpoBanrue. OCHOBHbIE CBOICTBA
napajuIesIbHOTO MPOEKTUpOBaHUs. 300pakeHne pa3HbIX
¢buryp B napauienbHONH IPOEKLINUN

5. llenTpanbpHas MpoeKIrs. YTOJI ¢ COHANMPaBICHHBIMU

PO
YPOKH T€OMETPHH




CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU
6. 3agaun Ha JOKA3aTeJIbCTBO U MCCIIEI0BAHNUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B IPOCTPAHCTBE

HapaJ'IJ'IeJ'ILHOCTB MIPAMBIX U
IUIOCKOCTEHN B IMPOCTPAHCTBC

(8)

1. IloHsATHA: NApaJUIETBLHOCTD IPSIMON U IJIOCKOCTH B
npocrpascTse. [Ipu3Hak napauieIbHOCTH NPSAMOU U
mockocty. CBOMCTBA MapajlIeIbHOCTH NPSAMON U
IIJIOCKOCTH

2. 'eomeTpryeckye 3a7jaud Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIEC C NIAPAJUIEIbHOCTHIO MIPSAMBIX
U IUIOCKOCTEN B IPOCTPAHCTBE

3. IlocTpoenune ceueHust, MPOXOAALIETO Yepe3 JaHHYIO
IIPSIMYIO HA YEPTEKE U NApAJIEIBbHOTO APYTON IIPSIMOA.
Pacuér orHOIIEHNH

4. [NapannenbHas IpOEKLUs, IPUMEHEHUE IJIs
MOCTPOEHMSI ceueHul KyOa 1 nmapajienenumnesa.
CaolicTBa napaienenunena 1 Npu3Mbl

5. IapannensHble mockocTy. Ilpu3naku
MapajuIeJIbHOCTH IBYX IUIOCKOCTEH

6. Teopema 0 mapauIeIbHOCTH U €IMHCTBEHHOCTH
IIJIOCKOCTH, MPOXOALIEH Yepe3 TOUKY, HE
MIPUHAJUIEKALLYIO JAaHHOW INIOCKOCTH U CJIEICTBHS U3 HEE
6. CBoiicTBa mapayIeNbHBIX MIIOCKOCTEH: O
MapaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHHUS IIPU NTEPECCUCHUU
JBYX NapaJuIeIbHBIX MNIOCKOCTEN TPEThEN

8. CBoiicTBa mapayyieNbHBIX IIOCKOCTEH: 00 OTpe3Kax
MapaJUIeIbHBIX IPSIMBIX, 3aAKIIOUEHHBIX MEXTY
NapajuIeIbHBIMU IUIOCKOCTAMMU; O IIEPECEYCHUH IIPSIMOM C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTSMHU

PolI
YPOKH T€OMETPUHI




[lepneHuKyIpHOCTH
MPSIMBIX U INTIOCKOCTEN B
npocrtpancTse (25)

1. [ToBTOpenue: Teopema IIudaropa Ha nmaockocTu

2. IloBTOpeHME: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO
TPEYroJbHUKA

3. CBoiicTBa Ky0a 1 NPsIMOYTOJIbHOI0 MapajlieNenuneaa
4. BeluuciieHue JUIMH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM
napasuiesIenuIe e

5. [lepnieHuKyIsIpHOCTD MPAMOU U TI0cKOCTH. [Ipu3Hak
MEPIEHIUKYIISIPHOCTH MPSIMON U TNIOCKOCTH

6. Teopema o CyIIeCTBOBaHUHU M €JMHCTBEHHOCTH
PSIMOM, IPOXOIAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHOM K INIOCKOCTH

7. I1110cKOCTH ¥ NepHEHIUKYJIIPHbIE UM IPSMBIE B
MHOTOI'paHHUKAX

8. Ilepneniukyiisip u HaksioHHas. [locTpoenue
MEPIEeHIUKYIISIpa U3 TOYKU Ha IPSIMYIO

9. Teopema o TpEX mepneHIUKYISIpax (MpsiMast 1
oOpartHas)

10. Yron Mexay CKpemHBalOIIMHCS TPSIMBIMA

11. TTouck nepneHMKyJISAPHBIX IPSIMBIX C TOMOILBIO
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN

12. OproroHanbHOE MPOEKTUPOBAHKE

13. TlocTpoenue ceueHuii Kyoa, MpU3MBbl, IPAaBUILHOM
MMPaMHJIbI C TOMOIIBI0 OPTOTOHAILHOM MPOEKITNH

14. CummeTpust B IpOCTPAHCTBE OTHOCUTEIHHO
miockocTy. [ImockocT cMMMETpU B MHOTOTpaHHHUKAX
15. [Ipu3Hak nepneHIuKyISIPHOCTH MPSMON U TUIOCKOCTH
KaK CJIEZICTBE CUMMETPHUH

16. IlpaBunbHbIE MHOTOTpaHHUKH. Pacuér paccTosiHMiA OT
TOUYKH JI0 IIJIOCKOCTHU

17. CriocoObl OIyCTHTD NEPIEHAUKYISAPBI: CAMMETPHUS,

PO
YPOKH T€OMETPUHI




Vbl u paccrosiaus (16)

CIABUI TOYKH I10 APAJLIEIBHOU NPSIMOU

18. CaBur no HemapauieIbHON IPSIMOM, U3MEHEHUE
paccTosHu

19. KontponsHas padota "B3zanmHoe pacnoyioxkeHre
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

1. [ToBTOpEHUE: YrOI MEXy NPSIMBIMH Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

2. IloBTOpeHue: yroj MeXay CKpelluBaOIIMMHUCS
IPSIMBIMU B IPOCTPAHCTBE

3. 'eomeTpryeckre METO bl BBIYUCICHUS YTIIa MEXITY
MPSIMBIMA B MHOTOT'paHHHKAX

4. JIsyrpansbiii yroj. CBOMCTBO JMHENHBIX yIJIOB
JBYTPaHHOTO yTJia

5. Ilepnenukynsipable miockoctu. CBoicTBa B3aUMHO
NEePIEeHANKYISIPHBIX IIOCKOCTEH

6. IIpu3Hak nepneHmKyIspHOCTH IUNIOCKOCTEH; Teopema
0 IPSIMOI1 epeceveHust IByX IIOCKOCTEH
NEePIEeHANKYISIPHBIX TPEThEH MI0CKOCTH

7. I[IpsimoyTonbHBIN Napajuiesenunes; Kyo; u3sMepeHus,
CBOWCTBA MPSMOYTOIHHOTO TapaljieieuIea

8. Teopema o IMAaroHaIN MPSIMOYTOJILHOTO
napajuleNienune1a u cieCTBUE U3 Heé

9. CrepeomeTrpuyeckre U NPUKIaIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIIOJIOKEHUEM MPSIMBIX U
TJIOCKOCTH

10. IToBTOpEHME: CKpEIIMBAIOIINECS MPSMBIE,
napaieNIbHbIe TUIOCKOCTH B CTaHIapTHBIX
MHOTOTpaHHHKaX

11. Tlapa mapayenbHBIX IIOCKOCTEHN Ha

PolI
YPOKH T€OMETPUHI




CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXIY
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B IPOCTBIX CUTYAIHSIX
12. PaccTosiHiE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

13. Beruucnenue pacCTOSTHUN MEXTY
CKPEIMBAIOIIKUMHUCS IPSIMBIMU C IIOMOILBIO
MEPIICHANKYJISPHOM TIJIOCKOCTH

14. TpéxrpaHHblii yroJi, HEPaBEHCTBA AJIsl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB Il TPEXTPAHHOIO yTIJla

15. DnemeHTHI chepruecKoit TeOMETPUN: T€0e3UIECKIEe
JIMHUU Ha 3emiie

16. KonTpomnbHas pabota "Yribl u pacctosHus"

Meuororpanuuku (7)

1. Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK U €r0
JJIEMEHTHI"

2. [Tupamuna. Buast nupamun. [IpaBunpHas nupamuaa
3. Ilpusma. IIpsmast u HaknoHHas npu3Msbl. [IpaBuibHas
pu3Ma

4. ITpsamoii napasienenunes, NpMOyToJIbHbINA
napajuienenunesn, Kyo

5. Bemmykibie MHOrorpanHuku. Teopema Ditnepa

6. Beimmykiipie MHOTOTpaHHUKH. Teopema Ditnepa.
[IpaBuiibHbBIE U OTYNPABUIIbHBIE MHOTOI'PAaHHUKU

7. KonrponbHas padora "MHororpaHHuKH"

PolI
YPOKH T€OMETPUHI

Bexkrops! B mpocTpaHcTBE
(12)

1. [TonsiTre BEKTOpa Ha THIOCKOCTH U B IIPOCTPAHCTBE
2. CymMMa BEeKTOPOB

3. PazHOCTB BEKTOPOB

4. [IpaBuio napasuienenumnena

5. YMHOXE€HHUE BEKTOpa Ha YKHCIIO

N e

PO
YPOKH T€OMETPHHI




8

[ToBTOpEeHUE, 0600IICHNE 1
cucTemMaru3anus 3HaHui (5)

6. Pa3noxxenue BekTopa mo 6asucy Tpéx BEKTOPOB, HE
JeKAaIUX B OAHON TNIOCKOCTH

7. CxanspHoe Mpou3Be/IeHNe

8. Boruncnenue yria Mex1y BEeKTOpaMH B IPOCTPAHCTBE
9. [IpocTeiimme 3a1a4u ¢ BEKTOPAMH

1. UtoroBas KOHTpOIbHAS paboTa
2. O0001IeHNE U CUCTEMATU3AIMA 3HAHUNA

W N DR

PolI
YPOKHU F€OMEeTPUH

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM NMPOrpaMmbl

Amnanutndeckas reomerpus (15)

Tema ypoka

1. IToBTOopenue Tems! "KoopauHaThel BEKTOpa Ha
IJIOCKOCTH U B IIpOCTpaHCcTBE"

2. [ToBTopenue teMsl "CKallspHOE MTPOU3BEICHUE
BEKTOPOB"

3. IloBTropenwue Temsl "Berancienue yria Mexmy
BEKTOpaMH B IPOCTpaHCTBE"

4. [loBTOopeHue Tembl "YpaBHEHHE MIPSIMOH,
MpoxosuIei yepes 1Be TOUuku"

5. YpaBHEHHE IIOCKOCTH, HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

6. BexTopHOe npon3BeieHne

7. JIuneiiHble HEpaBEHCTBA, TMHEHHOE
MIPOrpaMMUpPOBaHHE

8. AHanMTHYEeCKHEe METOBI pacuéTa yria Mexy
MPSIMBIMU B MHOTOTpaHHHUKaX

9. ®opmyna pacCTOSHHS OT TOYKH J0 ITUIOCKOCTH B
KOOpJIUHaTax

10. HaxoseHue pacCTOSIHUIA OT TOUYKH JI0
IJIOCKOCTH B Ky0e

11. HaxosaeHue pacCTOSIHUIA OT TOUYKH JI0
IJIOCKOCTH B MPAaBUJIbHON MTUPAMHUJIE

12. KonTtposibHas padora "AHaTuTHUECKAs
reomerpus”

KoaunuecTBO
4acoB

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

PoII
YPOKHU T€OMETPUHU




[ToBTOpEHME, 0000IICHUE 1
cucremaTu3anus 3Hanuii (15)

1. CeueHnss MHOTOIpaHHUKOB: CTaHIaPTHbBIE
MHOTOTpaHHUKU

2. CeueHusi MHOTOTPAHHUKOB: METOJI CJIE/IOB

3. CeueHust MHOTOTPaHHUKOB: CTaHAApPTHBIE
IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U MII0CKOCTEM
4. TlapanyenbHble TPSIMBIE U TJIOCKOCTH:
napajuleNIbHbIE CEYEHMUSI

5. [TapamienbHble TPSIMBIE U IJTIOCKOCTHU: PacCUET
OTHOULIEHUI

6. [TapamiensHbIC IPSMBIC U TUIOCKOCTH: YTJIBI
MEX1y CKPEIUBAIOIIUMUCS TPIMBIMU

7. IleprieH UKy IsIpHBIE IPSMBIE U TUIOCKOCTH:
CTaHJIapTHbIE Maphl MEPIEHIUKYIISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CHMMETPHH
MHOTOTPaHHUKOB

8. [leprieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH:
TEeopeMa O TpeX MepHeHAUKYJIsIpax

9. [eprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
BBIYMCIICHUS IJIMH B MHOTOTPaHHUKAX

10. [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB,
(dhopMyIbI 1715 TUIOIIAAEH, COOOpaskeHUs T0100Us
11. Inomaau ce4eHuiit MHOTOTPaHHUKOB: TUTOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHUs
noxoous

12. KontponbHas padota "[loBTopeHue:
MHOTOTPAHHUKH, CEY€HUS MHOTOIPAaHHUKOB"

POLI
YPOKHU T€OMETPUHU

O0BEéM MHOTOrpanHKKa (17)

1. O6bém Tena. O6beM NPSIMOYTOIBHOTO
napaiesienumnesa

2. 3aymaun 00 yABOCHHHU Ky0Oa, 0 KBajapaType Kyoa; o
TPUCEKIINH yTiIa

POII
YPOKHU T€OMETPUHU




3. CtepeoMeTpuyecKre 3aauu, CBI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO Napajuieenune1a

4, HpI/IKJ'Ia,I[HBIC 3aga4u, CBA3aHHBIC C BBIYHCIICHHUEM

00bEMa MPSMOYTOJIBHOTO Napasiesienunesia

5. O0BEM TIPSAMOI TIPU3MBI

6. CtepeoMeTpruyecKre 3aauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TPSMOI TTPU3MBI

7. IlpuxnanHele 3a1a4u, CBSI3aHHbIE C 00BEMOM
PSIMOM IIPU3MBI

8. Brrunciienne 00bEMOB TeJ € TOMOIIBIO
ornpenenénHoro uHrerpana. O0bEM HaKJIOHHON
IIPU3MBI

9. Beruncnenue 00bEMOB TeJ ¢ TOMOILBIO
ornpenenéHHoro uHrerpana. O0bEM nmupaMuabl
10. ®opmyna o6bpéMa mupamuel. OTHOIIEHHE
00BEMOB UpamMu ¢ OOLUIUM YIJIOM

11. Crepeomerpuueckue 3a1a4u, CBSI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

12. CrepeomeTrpudeckue 3ajauu, CBI3aHHbIE C
00bEMaMU MUPaMU/IbI

13. Ilpuknanuele 3agauu no reme "O6bEMBI TEN",

CBSI3aHHBIE C 00BEMOM HAKJIIOHHOU MMPU3MBI

14. llpuknansele 3aaa4yu no Teme "OO6bEMBI TET",

CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI
15. [Ipumenenue 00bEMOB. Boruncienue
paccTosiHUA A0 MIOCKOCTH

16. KontponbHas padora "O6bEM MHOTOrpaHHUKA"

Tena Bparuenus (24)

1. unuaapuyeckasi TOBEPXHOCTH, 00pa3yrOIINe
I_II/IJ'II/IH,Z[pI/I‘IeCKOI\/II IMOBEPXHOCTHU
2. Hunmuunp. Tpsmoii KpyroBoW ATUHID.

POII
YPOKH F€OMETPHUH




[1nomane MOBEpXHOCTH LUIUHAPA

3. Konnueckast moBepXxHOCTb, 00pazyromiue
KOHUYECKOM nmoBepxHocTt. Konyc

4. CeyeHune KOHycCa INIOCKOCTBIO, MapajlIeIbHON
IJIOCKOCTU OCHOBaHUS

5. Yceu€Hnslii konyc. M300pakxeHue KOHYCOB H
YCEUYEHHBIX KOHYCOB

6. ILiomaap 6OKOBOI MOBEPXHOCTH M MOJIHOW
MIOBEPXHOCTU KOHYCa

7. CrepeoMeTpHUUECKUE 3aJa4l Ha J10Ka3aTEIbCTBO
U BBIYMCIICHHE, IOCTPOCHUEM CEUEHUI LIUINHIPA,
KOHYyca

8. Ilpuknanuele 3a7auu, CBA3aHHbIE C LIUIMHIPOM
9. Cdepa u map

10. Ilepeceuenwne chepbl 1 Mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl mnockoctsio. Bug u
n300paXxkeHue 1mapa

11. Ypasuenue coepsl. [lnomans chepsl u eé
yacTen

12. Cummerpus chepsl 1 mapa

13. CrepeomeTrpruyeckue 3aJaun Ha JJOKAa3aTeIbCTBO
U BBIYMCIICHHE, CBSI3aHHbIE O chepoil U mapom,
MTOCTPOCHHUEM UX CEYEHHH MI0CKOCTHIO

14. llpuknansele 3a1a4u, CBsI3aHHBIE O chepoii u
apom

15. TloBTOpEeHUE: OKPYKHOCTH Ha TJIOCKOCTH,
BBIUUCIICHUS B OKPYKHOCTH, CTaHIapTHBIE 1101001
16. Pa3nuuyHble KOMOMHAILIMY TEIl BPAIIEHUS U
MHOTOI'PaHHHKOB

17. 3agauu no Teme "Tena u MOBEpXHOCTU




BpareHus"
18. KontpomnpHas padora "Tena u moBepXHOCTH
BpaieHus"

[1nommaau moBEpXHOCTH
00BEMBI Kpyriibix Ten (9)

Jpmwxenus (5)

1. O6wsém mummuapa. Teopema 06 00BEME TPSIMOTO
HUAJTUHIpA

2. Beruucnenre 00bEMOB TEJ ¢ TOMOILBIO
onpenenéHHoro uHaTerpaia. OobéM KoHyca

3. [Tnomanu 60KOBOM U MOTHON MOBEPXHOCTH
KOHyca

4. CTepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
BBIUUCIIEHNEM 00BEMOB IIIIIMH/IPA, KOHYCa

5. [Ipuknanueie 3agaun o teme "OOBbEMBI U
IJTOIAI TTOBEPXHOCTEH Ten"

6. O0BéM mapa u mapoBoro cexkropa. Teopema 06
o0béme mapa. [lnomans cepsl.
CrepeomeTpuuecKue 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB I11apa, ApOBOTO CETMEHTA
Y IIapOBOT0 CEKTOpa

7. [Mpuxnanueie 3anaqn no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa U IJIOLIAIbI0 CEpHI.
CoOTHOIIEHUS MKy TUIOIIAASIMU TTIOBEPXHOCTEHN 1
00bEéMaMu MOJJOOHBIX TEI

8. IlogoOHbIe Tena B mpocTpaHcTBe. M3MeHeHune
o0béMa npu nogo6uu. CtepeoMeTprudeckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHHEM 00BbEMOB Tell U
MJI0111a1eM TOBEPXHOCTEN

9. KonrtponbHas padora "[1nomaay moBepXxHOCTH U
00BEMBI KPYTIIBIX TET"

1. /IBmwxenus npocrpancTBa. OToOpakeHusl.

PoII
YPOKHU T€OMETPUHU

POII




JIBmkenust 1 paBeHCTBO uryp. OOIre cBoiCTBa
IBIKECHUH

2. Bupl 1BWKEHUHN: MMapauieIbHbIN TIEPEHOC,
LEHTpaJIbHAsi CUMMETPHUS, 3€pKaJIbHAass CUMMETPUS,
MIOBOPOT BOKPYT MPSIMOM

3. [IpeoOpazoBanus nmomodus. [Ipsmas u chepa
Ditnepa

4. T'eomeTpuueckue 3aa4i Ha MPUMEHEHHE
JIBUKCHHUSI

5. Kontponbnas padota "Bekropsl B mpocTpanctse"

YPOKH I€OMETPUH

[ToBTOpeHue, 0600IICHNE 1
cucremaru3anus 3Hanuit (17)

1. O6obuaroniee nopropenue 11 nousaTuit u
METOJIOB, CHCTEMATHU3alNsl 3HAHUHN Kypca
reomerpun 10—-11 xiaccos

2. toroBasi KOHTpOJIbHAs paboTa

3. Ucropus pa3BUTHsI CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX WH)KEHEPHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA

PoII
YPOKHU T€OMETPUHU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME
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