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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBJIEHHOCTH W NPEIMETOB TI'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[lenas ocBoeHUs1 mporpaMmMbl yueOHoOro kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKUX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBJISFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX OINMCHIBATH M H3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHATh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XOJ1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAHME MHTEUICKTYAIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcHoO3HaBaTh TMPOSIBICHUS T'E€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercs He TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00YyYarOIIUXCs, paCIIUpsAs U yriyOssis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTeNIbHBIX MporpamMM, oOOecleunuTh yriyoJEHHOe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Toyka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJLJICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEKTUpoBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapajlIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpPadJp, NapajIesenuIe,
MMOCTPOCHUE CEYCHU.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleibHbIE W TEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OproronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN NTapaJJIENEUIEN U €T0 cBoMicTBa. KpaTuanmue
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAS MPHU3MA W NPaBWIbHAs NUPaAMUA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPAaBIEHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOpPA H
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxxenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM mnpsmol u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpaMHAT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnmolkeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUsS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

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 mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINY, OBIAJCHUE SI3bIKOM MaTEMAaTUKH U MAaTeMaTHYE€CKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBISAITH M XapaKTEPU30BaTh CYLICCTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyIupoBaTh U  MOPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIlIEHUs1, BEIOUpATh HauboJee MOAXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEACTaBIATh €€ B pa3iMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh PabOThI 1 KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH 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, NPSIMBIX 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 CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LHEHTPAIBHOE U OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pElIeHHH MaTeMaTHYeCKUX 3a]ad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIMEe NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npoOJieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/1a MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW U HESIBHOU (hopme;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSATH IMOTYYCHHBIE 3HAHUS Ha PAKTUKE: CPABHUBATH, aHATTN3UPOBAThH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUH, UCCIEA0BATh MMOCTPOECHHBIE MOCIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu HyHIaMEHTa PAa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







n/n

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoOBHbIE NpaBUIIa U300paXKEHUs Ha PUCYHKE MJIOCKOCTH,
napajuIebHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[ToHsATHS cTepeoMeTpHH: TOUKA, PpsiMast, INIOCKOCTb,
npocTtpaHcTBO. OCHOBHBIE ITPaBUiIa H300paXKEHUS Ha PUCYHKE
IUIOCKOCTH, NMapajuleIbHbIX IPSAMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka

IlonsThs: MEPECCKAOIMECH IIIIOCKOCTH, MEPECCCKAIOIINECA ITpAMast
" INIOCKOCTB, HTOJYIIPOCTPAaHCTBO

[TonsTHA: epeceKkaromuecs IIOCKOCTH, EPECEKAIONINECs MpsiMast
U TIJIOCKOCTB; MOJIYIPOCTPAHCTBO

MHororpaHHMKH, H300pakeHHEe TPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIIMX 0OBEKTOB

MHororpaHHHUKH, U300paKEHHE TPOCTEHIIIMX MPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMBI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUS U3 HUX. CriocoObl
3aJlaHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O603HaUeHUs
MPSAMBIX U IIOCKOCTEH




N300pakenne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOpPbIE

10 poXoAAT uepes ux péopa. M3zobpakeHue nepecedeHus
MOJIYYEHHBIX [JIOCKOCTEM.
N300pakenne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOPbIE

11 MPOXOJAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
N306paxeHune cedyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE

12 MPOXOJIAT Uepe3 ux péopa. M3ob0pakeHune nepeceucHus
MOJYYEHHBIX IUIOCKOCTEN
N306paxeHune cedyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE

13 POXOAAT uepes ux péopa. M3zobpakeHue nepeceyecHus
MOJIYYEHHBIX MJIOCKOCTEM.

14 Meton cienoB Uisl IOCTPOEHUS CEUEHU N

15 Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHui
MPSIMBIX U IJIOCKOCTEN

16 Merton cienoB uist NOCTpoeHus ceueHuil. CBOMCTBA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN
[Toctpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha

17 pé€bpax. Co3iaHue BRIHOCHBIX YepTEKEeH U 3aIHCh 11aroB
IIOCTPOEHHUS

18 [Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha
péb6pax.

19 [TocTpoeHue ceuenuii B mupamue, Kyoe 1o TpéM ToukaM Ha
pebpax.

20 [Toctpoenue ceuenuii B mupamujie, Kyoe mo TpéM Toukam Ha
pebpax.

21 [ToBTOpenue mnanumerpun: Teopema o MPONMOPIHUOHATIBHBIX

orpeskax. [lonoOue TpeyronbHUKOB




22

[ToBTOopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEYEHMAX Ha BBIHOCHBIX yepTexkax. Mcropus pazsutus
IJIJAHUMETPUU U CTEPEOMETPUH

23

24

25

1

KonrponsHas padora "Axkcuomsl crepeomerpun. Ceuenust’'

B3anMHOe pacnosnokeHue mpsMbIX B IPOCTPAHCTBE.
CkpemmBarouecs npsiMble. [Ipu3Haku CKpeIuBarOITUXCst
npsMbIX. [TapaienbHble TPsIMbIE B POCTPAHCTBE

Teopema o cyiiecTBOBaHMM U €AMHCTBEHHOCTH MPSIMOA
napajuieJIbHOM JaHHOU MPSAMOM, NPOXOIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Jiexkallel Ha JaHHOU mpsiMoi. Jlemma o
MepeceyeHN | MapayieIbHbBIX MPSIMBIX MIOCKOCTHIO

26

[TapamrensHOCTB Tpex HMpsAMBIX. TeopeMa 0 TPEX napayIeIbHbIX
npsMbIX. TeopeMa 0 CKpemMBarOIMUXCS IPSIMbIX

27

28

29

[TapannensHoe npoekTpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MPOEKTUpOBaHus. M300pakeHne pa3HbIX QUIyp B
MapaJuIeIbHON MPOEKIINH

IlenTpanpHas npoeKuus. YToJl ¢ COHAIPABIEHHBIMH CTOPOHAMH.
VYron Mexay npsMbIMU

3aaun Ha JOKA3aTeIbCTBO U UCCIIEOBAHKE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTh NIPSAMOM U INIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napanenbHOCTH NPAMOMN U IIOCKOCTH. CBOMCTBA
MapajuIEIbHOCTH IPSIMOU U MIIOCKOCTH

31

['eomeTprueckue 3a/1aun Ha BHIYUCIICHUE U JJOKA3aTEIbCTBO,
CBA3aHHBIC C MMApaJIJICJIbHOCTBIO MPAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETo Yepe3 JaHHYIO IIPSMYIO Ha
4epTekKe U NapajljIeIbHOIO APYrod npsmMoil. Pacu€r oTHOIIEHMI




[TapannensHas NpoeKUs, IPUMEHEHUE JUTsl TOCTPOCHUS CEUCHUM

33 Ky0a u napayuienenunesna. CoiicTa napajuiesenunesa u Ipu3Msl

34 [TapannensHble ockocTh. [Ipu3Haky napanienbHOCTU JBYX
IIJIOCKOCTEN
Teopema o0 mapamienbHOCTH U €IUHCTBEHHOCTHU IUNIOCKOCTH,

35 IIPOXOJALIEH Yepe3 TOUKY, HE IPUHAJIEKAILYIO JaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE
CpolicTBa napauieabHbIX INIOCKOCTEN: O MAPAJIEIIBHOCTH MPSAMBIX

36 IIEpeCEeYEHUS PU NEPECEUCHUH JBYX NIapaJUIEIbHBIX IUIOCKOCTEH
TpeTbhel
CaolicTBa napamuieiabHbIX INIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeNIbHbIX IPSIMbIX, 3aAKIIOUEHHBIX MEX]y NTapaJljIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH NIPSAMOM € ABYMs NTapaJljIeIbHBIMU
IJIOCKOCTSAMU

38 [ToBTOpenwue: Teopema [Tudaropa Ha MI0CKOCTH

39 [ToBTOpPEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeieuIe ia

41 Brruucnenue JUIMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM
napajuleJenumneie

42 [TepnenquKynspHOCTH MPSAMOM M TUI0CKOCTH. [Ipu3Hak
MEPIEHIUKYIAPHOCTH MIPSIMON U TUNIOCKOCTH

43 [TepnenquKynsIpHOCTH MPsMOM M TUIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH MPSIMON U TUIOCKOCTH
Teopema o CylieCTBOBaHMM U €AMHCTBEHHOCTH MPSIMOH,

44 IIPOXOAAIIECH Yepe3 TOUKY IIPOCTPAHCTBA U NEPIIEHIUKYIIIPHOU K
IJIOCKOCTH

45 [InockoCTH ¥ IEPIEHANKYIISIPHBIE UM MIPSIMbIE B MHOTOTpaHHUKAX

46 [110cKOCTH ¥ IEPIICHANKYIISIPHBIE UM IIPSIMBbIE B MHOTOTPaHHHUKAX




Ilepnennukynsap u HaknoHHas. [locTpoeHue neprneHuKymsapa u3

41 TOYKHU Ha MPSAMYIO

48 [Tepnienaukynsap u HaknoHHas. [locTpoeHne nepneHaAnKyIspa us3
TOYKHU Ha IPSIMYIO

49 TeopeMma o Tpéx nepneHANKYIApax (mpsmasi 1 oOpaTHas)

50 Teopema o Tpéx nepneHaAuKyIsIpax (mpsimas 1 oopaTHas)

51 VYroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU

59 [Touck neprneHaAUKyISIpHBIX MPSAMBIX C IIOMOILBIO
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE

54 [TocTpoenue ceuenunii Ky6“a, MIPU3MBI, TPABUIBHOW MUPAMHUJIBI C
MIOMOIIbK0 OPTOTOHAJIBHON MPOEKIINU

55 [TocTpoenue ceuennii Ky6va, IIPU3MBI, IPABUIBHOWU MUPAMHU/IBI C
MTOMOLIbIO0 OPTOTOHAJILHOM MPOEKINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
IInockocT cMMMETpPHUIl B MHOTOIPaHHUKAX

57 [Ipu3Hak nepneHMKyIApHOCTH NPSIMON U INIOCKOCTH KaK
CIIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacy€T pacCcTOSTHUI OT TOYKH 110
MJI0CKOCTH

59 [IpaBuibHBIE MHOTOTPaHHUKH. Pacyér pacCTOSHUM OT TOYKH J10
IJIOCKOCTH

50 CriocoObl OMYCTUTh NEPIEHANKYISAPBI: CHMMETPUS, CABUT TOUKH
I10 TapaAJJICIbHON MIPSAMOM

61 CnBur 1o HenmapayyIeIbHOU MPSMOMN, N3MEHEHHUE PACCTOSTHUI

62 KonrtponsHas pabora "B3anMHoe pacrionoxeHue MpsiMbIX U

IJIOCKOCTEH B mpocTpaHCcTBE"




HOBTOpeHI/IeI yroJj Mexay npaMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

64 [ToBTOpEHME: YroJ MEXAY CKPEIUBAOLIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpruueckue METOABI BEIYACICHUS YIJIa MEXY NIPSMBIMU B
MHOTOTpaHHUKAX

66 JIByrpansbiil yroja. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIJia

67 [lepnennukynspHeie miockoctd. CBOMCTBa B3aUMHO
NIEPIEHIUKYISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHMKyJIIpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSMOU

68 IIEPECEYECHUS IBYX IIJIOCKOCTEN MEPIEHIUKYIIAPHBIX TPETHER
IIJIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunes; Kyo; nu3MepeHus, CBOUCTBa
MIPSIMOYTOJIBHOTO IapajulelIeuIe1a

70 Teopema 0 tMaroHany NpsMOYTOJIBHOTO NapAJUIENIECIUIIENA U
CJIEJICTBHE U3 HEE

71 CrepeoMeTpHuuecKre U NPUKIATHBIE 3aJa41, CBA3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTU

79 [ToBTOpEHME: CKpenMBarOIKecs MpsMbIE, TapAJIIEIbHbIC
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX
[Tapa napannenbHbIX IIIOCKOCTEW HA CKPEIINBAKOIINXCS PSIMBIX,

73 paccTosTHUE MEXAY CKPEIIUBAOIIMMUCS IPSIMBIMHU B IPOCTHIX
CUTYaIUsIX

74 PaccTosiHue OT TOUYKH 10 IIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IIJIOCKOCTH

75 Beluncienne paccTosSHUN MEKY CKPEIIUBAIOIUMUCS MIPSIMBIMU C

IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH




TpéXrpaHHbIi yroy, HEpaBeHCTBA I TPEXIPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopemMbl KOCHHYCOB U CHHYCOB JIJIS 1
TPEXTPAHHOTO yriia
77 DneMeHTHl CPepruIecKoil FreOMETPUH: Te0Ie3NIECKUE INHIH Ha 1
3emiie
78 Kontponbnas padota "Yribl 1 paccTossHus" 1
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK M €T0 3J1€MEHTHI" 1
80 [Mupamuna. Buasl nupamua. [IpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
82 [Ipsimoii mapaienenunea, NpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1
83 Brinykineie MHOrorpannuku. Teopema Diinepa 1
84 Brinyxiibie MHOTOrpanHuku. Teopema Oitnepa. [IpaBunbHble 1 1
MOJTYTIPaBUIILHBIE MHOTOT PAHHUKH
85 KontponbHas pabora "MHororpaHHUKHN" 1
86 [ToHATHE BEKTOpA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHOCTH BEKTOpPOB 1
89 [IpaBuiio napamnenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1
01 Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIIUX B 1
OJTHOH IJIOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiiimme 3amaun ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiiimme 3amaun ¢ BEKTOpaMH 1




97 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1
98 O06o001enre u cucTeMaTr3aIs 3HaHUK 1
99 O06o01IeHre U cHCTeMaTU3alus 3HAHUN 1
100 HroroBast KoHTpoIIbHAsI paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O0o001IeHNe U CHCTeMAaTH3alns 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOpenue TeMsl "KoopAauHATHI BEKTOpa Ha IMIIOCKOCTH U B 1
npocTpaHcTBe"
2 [ToBTOpenue tems! "CkansgpHoe pou3BeAEHNE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "BbluncieHue yria Mexy BEKTOpamMH B 1
npocTtpaHcTse”
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, MPOXOAIICH Uuepe3 1Be 1
TOYKH"
5 VYpaBHeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B 1
oTpe3Kax
6 VYpaBHEHHE IITIOCKOCTH, HOPMaJjlb, YPaBHEHUE MJIOCKOCTH B 1
oTpe3Kax
BexTopHoe npounssenenne 1
JIuHeitHbIe HEpaBEHCTBA, TUHEMHOE MPOrpaMMHUPOBAHUE
Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBAHUE 1
10 AHaTMTUYECKHE METOIbI pacdyéTa yriia MeX1y IPSIMbIMH B 1
MHOTOTPaHHHUKAX
1 AHaMTUYECKHE METObI pacu€Ta yriia MeK1y IIIOCKOCTSIMU B 1
MHOTOIPAaHHHUKAX
12 ®opmya pacCTOSHUS OT TOYKH JI0 TNIOCKOCTH B KOOpAMHATAX
13 Haxosxienne pacCTOSIHUI OT TOYKH JI0 TIJIOCKOCTH B KyOe




Haxoxnenue pacCTOSTHUN OT TOYKH 10 IJIOCKOCTH B IIPABUJIBHOU

14
nUupaMue

15 KonTponpHas padora "AHanutuueckas reomeTpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHI

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE TNIOCKOCTH,
nepecedeHusl MPSMBIX U IITOCKOCTEN

19 [TapamienbHble TPSIMBIC U IJIOCKOCTH: TApAJIJICIbHBIC CEUCHUS

20 [TapannensHbie MPsIMbIE U TUIOCKOCTH: PACUET OTHOIICHUH

21 [TapaienbHbIe PSMBIC U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
[MeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPhI

22 MEPICHIUKYIISIPHBIX TUIOCKOCTEH U TIPSIMBIX, CAMMETPUHT
MHOTOTPaHHUKOB

93 [leprieHquKyNSApHBIE IPSIMBIE U TUIOCKOCTH: T€OpeMa O Tpex
MEePIeHIUKYIsIpax

24 [leprieHqUKYNSApHBIEC IPSIMBIE U TUIOCKOCTH: BBIYMCICHUS JJTUH B
MHOTOTpaHHHKaX

o5 [ToBTOpEHME: TUIOTIAAN MHOTOYTOJBHUKOB, (DOPMYITBI JJIS
TJI0MIAJIEH, COOOpaKEeHUSI IO 100U

26 [ToBTOpEHUE: MIIOIMIA MHOTOYTOJILHUKOB, (DOPMYIIBI JI7Is
iomiaien, cooopakeHus moao0ous

97 [ToBTOpEHME: TUIONTAAN MHOTOYTOJLHUKOB, (POPMYITBI JJIs
riomiaen, cooopakeHus moaoous

28 [Imomaan cedyeHnii MHOTOIrPaHHUKOB: TIONIAAN TOBEPXHOCTEH,

pa3pes3aHus Ha 4YacTH, COOOpaKeHUs OA00us




[Imomany ce4eHni MHOTOIPAaHHUKOB: IIJIOMIAU TIOBEPXHOCTEM,

29 pa3pe3aHus Ha YacTH, COOOpaXkeHUs o 100us

30 KonTtponsHas padora "[loBTOpeHrE: MHOTOIPaHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31 O0BEM Tema. O0BeM PSMOYTOJIBHOTO MapajuIeleuIe/1a

39 3amaun 00 yaBOCHUHU Ky0a, 0 KBajpaType Kyda; 0 TPUCEKIIUU
yria

33 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE ¢ 00BbEMOM
IPSIMOYTOJIBHOTO Tapajuiesenunea

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BhEMA
PSIMOYTOJIBHOTO Tapasliesenurea

35 O0BEM MO TIPU3MEI

36 CrepeoMeTpHuuecKre 3aJau, CBA3aHHbBIE C BBIYUCIEHUEM
00BEMOB MPSAMON TPU3MBI

37 [Ipuknanuble 3a1a4un, CBsI3aHHBIE C 00BEMOM IPSIMOM TPU3MBI

38 Brruncnenue 00bEMOB Tel ¢ TOMOIIBIO OMPeNeIEHHOTO
uHTerpana. O6bEM HaAKJIOHHOM MPU3MBI

39 Brruncnenue 00bEMOB Tel ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpaia. O0bEM nupamMusl

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MTUPaMUJL C
00LINM YTIIOM

41 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMH/T C
0o0LINM YTIIOM

42 CrepeomeTpHuecKue 3a/1a4i, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBI

43 CrepeomeTpuyiecKue 3a1a4M, CBI3aHHBIC ¢ 00bEMaMK IMTHUPAMHUTBI




[puxnagnasie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C

44 00BEMOM HAKJIOHHOW TIPU3MBI

45 [Mpuknanueie 3apaun o Teme "OOBEMBI Te", CBA3aHHBIE C
00BEMOM MUpPaMUIbI

46 [Tpumenenue o0bEMOB. Boruncienue paccTosHUS 0 MIIOCKOCTH

47 KonTpomnpHas padora "O0sEM MHOTOrpaHHUKA"

48 [{unuaapuyeckas MoBEPXHOCTh, 00pa3yloIIne UIHHIPHUECKON
MOBEPXHOCTHU

49 Huwmusap. [psmon kpyrooit nunuuap. [1nomans noBepxHoCTH
HUIMH]IpA

50 Konnueckast moBepxHOCTh, 00pa3yrolre KOHNIECKOM
nosepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, MapaJIeIbHON MIIIOCKOCTH
OCHOBaHUsA

59 VYceuénHnblil koHyC. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA

54 [Tnomaabr 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA

55 CrepeoMeTpHuuecKre 3aJaui Ha 1I0Ka3aTeIbCTBO U BBIUKCIICHHE,
MOCTPOEHUEM CEUCHUHN HWJINHIPA, KOHYCA

56 CrepeoMeTpHuuecKre 3aJa4ui Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,
IIOCTPOCHHUEM CEUYECHUI LIUIMH]PA, KOHYyCa

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM

58 [Tpuxnanuele 3a1a4u, CBSI3aHHBIE C HJIMHAPOM

59 Cdepa u map

50 [Tepeceuenue chepsl u mapa c miaockocteio. Kacanue mapa u

chepsl IIockocTh0. Bua u n3o00paxeHue mapa




[Mepeceuenue chepsl U mapa ¢ miockocThio. Kacanue mapa u

o1 cdephl IIOCKOCThI0. By 1 n3o00paxeHnue mapa 1

62 VYpasuaenue chepsl. [Inomans chepsl u e€ yacreit

63 Cummetpus chepsl U mapa 1
CrepeomeTpuuecKHe 3a1a4i Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,

64 CBsI3aHHBIE CO Cpepoii U MAPOM, TOCTPOCHHEM MX CEUCHHA 1
IUTOCKOCTBIO
CrepeoMeTpHUYECKHE 33]]a4l Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE,

65 CBSI3aHHBIE CO CEPOH U MapPOM, ITOCTPOSHUEM HX CEUCHUI 1
IUTOCKOCTBIO

66 [IpuknagHbie 3a1a49u, CBSI3aHHbBIE CO c(hepoit U mapom 1

67 [ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH, BBIYUCICHUS B 1
OKPYXHOCTH, CTaHJJAPTHBIC MOT00MS

68 Paznuunbie KOMOMHAIIMY TEN BPAIICHUS U MHOTOTPAHHHUKOB 1

69 3amaun 1o Teme "Tena v MOBEPXHOCTH BparieHus" 1

70 3anauu o reme "Tena U MOBEPXHOCTH BpalleHus" 1

71 Konrtponsnas padora "Tena 1 moBepXHOCTH BpaleHus" 1

72 O06Beém munuHapa. Teopema 06 00BEME MPSIMOTO MUITHHAPA 1

73 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeNeIEHHOTO 1
unTerpana. O6bEM KoHyca

74 [Tnomaau 6OKOBOM M MOJTHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpHuuecKue 3aJa4u, CBI3aHHbBIE C BEHIYUCICHUEM 1
00BEMOB IUITUH/IPA, KOHYCA

76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U TUIOIIAIH 1
noBepxHocTen Ten"

77 O0nBEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa. 1

[Tnomans cheprr. CTepeoMeTpudecKre 3a/1auu, CBI3aHHBIE C




BBIYUCIICHHEM 00BEMOB I1apa, MIAPOBOTO CETMEHTA U IIAPOBOTO
CeKTopa

[puxnagnasie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C

78 00BEMOM 1m1apa ¥ Iomaaso cgepsl. COOTHOIICHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00bEMaMU TTOTIOOHBIX TEI
[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue o6béma rpu

79 nogobun. CrepeoMeTpuyecKkue 3a1auu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEJI U IJIOMIA IeH TOBEPXHOCTEN

80 Konrponbnas pabdora "[1nomanyu mnoBepXHOCTH U 00BEMBI
KpyTJbix Ten"

81 JBuxenus npoctpancTBa. OtoOpaxkenus. JBrxeHus u
paBeHCTBO (puryp. OOIIMEe CBOWMCTBA JBUKCHHIMA

82 Buas! aBrkeHMi: napaiienbHbli IEpeHoc, IeHTpalbHas
CUMMETpHS, 3epKaIbHAsI CHMMETPHS, TOBOPOT BOKPYT MPSIMOI

83 [TpeoOpa3zoBanus nogobus. Ipsmas u chepa Ditnepa

84 I'eomerprueckue 3a1aun Ha IPUMEHEHUE TBHYKECHUS

85 Konrtponsnas pabora "Bekropsl B mpocTpaHcTse"
O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpur 10—11 kaccoB, cucTeMaTH3aIys 3HAHWIMA:
"[TapamienbHOCTh NPSMBIX U IJIOCKOCTEN B IpOCTpaHCTBE"
Ob6o6maromiee noropenue 11 nMoHATHH 1 METOJIOB Kypca

87 reomerpun 10—11 knaccoB, cuctemarusanus 3HaHuil: "BekTopsl
B IIPOCTpaHCTBE"

Ob6o6maromiee noropeHue 11 nMoHATHH 1 METOJIOB Kypca
88 reomerpun 10—11 kiaccos, cucremarusanus 3HaHui: "BekTopbl

B IIpoCTpaHcTBe"




89

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reometpun 10—11 knaccoB, cucremaru3anus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 kiaccos, cucremarusanus 3Hanuii: "O0beM
MHOTOTrpaHHHKA"

91

92

93

O6o6mmaromiee nopropenue 11 moHsATHII U METOJOB Kypca
reomerpun 10—11 knaccos, cuctremarusanus 3HaHuil: "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

O6o6maromiee nopropenue 11 moHsTHil U METOAOB Kypca
reomerpuu 10—11 kinaccoB, cucremarusanus 3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94
95

Wrorosas koHTposibHasA paboTa

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUsl 3HAHUH

96

97

98

99

Hctopust pa3zBUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pa3BUTHU COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJib B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH




100

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus pasBuTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. I'eometpus, 11 kiacce/ Mep3nsak A.I'., Homuposckuii [1.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
oTBeTcTBEHHOCTHIO U3narensckuil nenTp «BEHTAHA-I'PA®y»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://math-ege.sdamgia.ru
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