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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-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYyEMOE MPU U3yUYEHUHU 00YHaArOIIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHnH 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHol obOmactu «MareMatuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHHE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  YMEHHUS ~ BJAJETh  OCHOBHBIMM  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHMUU MaTEMAaTHUECKHUX YTBEPXKJIEHUHN U POJIM aKCUOMATUKU B TPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHUSAM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, pacHpeleEHHBIM IO ToJaM OOYYeHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
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 MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKaroIurecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
U 1ockocT. [lapamienbHOoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: IapajulesibHbIC
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MAapAJUICIAbHBIE W IEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI HA TIIOCKOCTh. [lepneHaAnKyasspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI 1 MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAsi MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMmujia, MPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKA3IP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOM NHUPAMHIBI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunnHapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanmm Ten BpalieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCA, TUIOMAaAbh cPephl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM 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 MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 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 WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiecTtBa  (BBIOOpBI, OMPOCHI U JIpyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapoaa, cpOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3710pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

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 TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HanOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHABJIMBATh MCKOMOE W JlaHHOEe, (pOpMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00beKTa, SIBJICHMUSI, IpoIlecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXy 00BEKTaMH, SIBJICHUSMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYyITUpPOBaTh 00OOIIEHHS M BBIBOJBI IO pPE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHUSA, HCCICAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTDH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOllecca, a TaKkKe BBIABUTATD
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATH AeUIMTH MHPOPMAILIMK, NaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUIOB U (hOpM
MPECTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiiCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TMCbMEHHBIX TEKCTax, [JaBaTh IIOSACHEHUs 110 XOAy peILICHUs 3a1auy,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0OCYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEeLIEHUs, COMOCTABIAThL CBOU CYXIEHHUS C CYXXICHUSMMU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3yJIbTAThl PELICHUS 3a1a4M, DKCIIEPUMEHTA, UCCIIEI0BaHuUs,
IpOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOPHUH.



PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIECHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEJIBLHONW  peduieKkcuM  KaK  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOM 3a7auu;

MPEABUMIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCHUTh KOPPEKTHBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUSI WM HEJOCTUKEHUS PE3YJIbTaTOB JESITEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl mpu pemeHur Y4eOHbIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI pabOT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYyNMoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B 0OmUiA TPOAYKT TIO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aMOJIEUCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHU MOHSATHSMH CTEPEOMETPUM MPU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPHU PEIICHUU
F€OMETPUYECKHX 33]1a4;



KJIaCCU(PUIIUPOBATh B3aUMHOE PACIIOIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH IOHATHUSMH, CBSI3AHHBIMA C yIjJaMud B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pAaCIIO3HABAaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  OMNEpUpPOBaTh IOHATHUAMH, CBA3AHHBIMHM C  CEYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITOJIHATD napajyIeIbHOE, LEHTPAJIBHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IU4YHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (PUTYPBI;
CcBOOO/IHO OIEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0KJIECHUE FEOMETPUYECKUX BEJIMYNH, IPUMEHSS N3BECTHBIE METO/IbI IIPH
pElIeHUM MaTEeMaTUYECKHX 3a/1ad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

OPUMEHATh NPOCTEUIINE MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

NPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATH W
aHAIM3UPOBAaTh PEABHBIE CUTYallMH, PUMEHATh MU3yYECHHbIC MOHATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4ecKH  c(hopMyinnpoBaHHOU
npo0JieMbl, MOJEIUPOBATh PEAIbHbIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX



NOHATHM M TEOpeM, ammapara ajareOpbl, pemaTrh MPaKTUYeCKUe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca o0y4aromuics HayIuTCsI:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEpUPOBATh MOHATUSAMHM, CBA3aHHBIMH C TEJIAMH BPALEHUS: HUIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) U
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaLllCHMS;

KJIacCCU(UIIMPOBATH B3AaMMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TENI BpAallCHHS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJl BEKTOpaMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPJIMHAT;
pelaTh reOMeTpUYECKHE 3a/1a4i Ha BBIYMCIICHUE YTIIOB MEXIY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOUYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A NPU PEILIECHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBINIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB W TeN BpalleHUs MpH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPHUM, 3EPKaJIbHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOA, TTpeoOpa3oBaHmsl mo100us;



CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS IUITUHIPA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPEe3 BEPIITUHY), CEUCHUS T1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJl CIIEIOB, METOJ]
BHYTPEHHETO POESKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHIS;

MPUMEHSATh TeOMEeTpUUueckre (aKThl I PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUsl, €CIU YCIOBHS
NPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM (hopme;

pemaTh 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNA U
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH IMOJTyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATH, AaHATTM3UPOBATh
U OIICHWBATh pPCAIbHBIC CHUTYyallMH, MPUMCHATh H3yYEHHBIC TOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KonTpoJbHbIE
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI
[ToBTOpEHUE 4 https://resh.edu.ru/subject/17/10/
BBenenue B ctepeoMeTpuio 6 1 https://resh.edu.ru/subject/17/10/
3 B3anMHoe pacrionoeHie MpMLLX B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Y .
4 APEILIEAIBHOULE TPAMBDS H IHOCKOUTSH B 20 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT
5 epHeHHHIfyMpHOCTB HPAMBIX 1 29 1 https://resh.edu.ru/subject/17/10/
TIJIOCKOCTEH B IPOCTPAHCTBE
VYTiibl 1 paccTosTHUA 12 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 https://resh.edu.ru/subject/17/10/
BexkTops! B mpocTpaHcTBE 11 1 https://resh.edu.ru/subject/17/10/
I1
9 OBTOP euue, 0600menue 1 cHCTeMATH3AIHA 5 https://resh.edu.ru/subject/17/10/
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne i/m KoHTpoJbHbIe
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 AHanuTH4eckasi reoOMeTpHs 15 1 https://resh.edu.ru/subject/17/11/
2 Hosroperme, 06061HCHI:IC 1 15 1 https://resh.edu.ru/subject/17/11/
cucreMarnl3anus 3HaHNU
3 O0BEM MHOTOTpaHHHKA 17 https://resh.edu.ru/subject/17/11/
Tena BpameHus 24 https://resh.edu.ru/subject/17/11/
5 [lnomanu nosepxuocTH 1 00bEMEI 9 1 https://resh.edu.ru/subject/17/11/
KPYTJbIX TEJ
6 JIBrokeHUs 5 1 https://resh.edu.ru/subject/17/11/
I1
7 OBTOPEHHE, 06o6meH1fe " 17 https://resh.edu.ru/subject/17/11/
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6


https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Ne KosmuecTBo yacos
JlaTa
n/n Tema ypoka
Bcero H3Y4YeHUs
[ToBrOpenue mranumeTpun. Teopema 0 IPONOPIUOHAIBHBIX
1 OTpe3Kax. 1
9 [ToBTOpenue mnanumerpuu. [logodue TpeyroasHUKOB. 1 I nenens
3 [ToBropenue mrannmerpun. Teopema Menenasi. 1
4 [ToBTOpeHue muaHuMeTpuu. Pemenue 3aaay. 1
5 OcHOBHBIE IPOCTpaHCTBEHHBIE PUTYpHI. [ToHATHS 1 2 Henens
CTEepPEOMETPHUU: TOUKA, IPAMasi, INIOCKOCTh, IPOCTPAHCTBO.
5 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIIEJCTBUS U3 HUX. 1
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUS U3 HUX. 1
8 Crioco0bI 3a/1aHus MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE. 1 3 Henens
O0603HaueHus MPSAMBIX U TUIOCKOCTEH.
9 HcTopus pa3BUTHS INIAHUMETPUU U CTEPEOMETPHH. 1
10 Konumponvnaa paboma Nel no meme «Beeoenue ¢ 1 4 Henens
cmepeomempuio)




11

B3anmHOe pacrosoxeHne NpsiMbIX B IPOCTPAHCTBE.
CkpenBaroiuecs npsmele. [Ipu3Haky ckpemmBarommuxcs
IPSAMBIX.

12

13

14

[TapamiensHble npsiMble B IpocTpaHcTBe. Teopema o
CyILLIECTBOBAHUU U €AMHCTBEHHOCTH IPAMOM MapajuIeIbHON
JAHHOU IPSIMOM, IIPOXOAALLYIO Ye€pe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM IIPSIMOM.

JleMMa 0 nepecedeHnr napajuleabHbIX NMPSMBIX INIOCKOCTBIO.
[TapamnenpHOCTB TPEX NpsAMBIX. Teopema 0 TpEX mapajuienbHbIX
IPSIMBIX.

Teopema 0 CKpeIUBAKOIIMNXCS TPSMBIX.

15

[TapannensHoe npoekTHpoBaHue. OCHOBHbIE CBOWCTBA
napajieNIbHOTO MPOEKTHpOBaHus. M300paxenne pa3HbIX GUryp
B [apaJIJIeIbHON IPOEKIIHH.

5 "Henmens

16

17

L[eHTpaJ'IBHaSI IMPpOCKI M. Yronc COHAITpaBJICHHBIMH CTOPOHAMM.

VYrois Mexay NpsSMBIMU.

Yron Mmexay CKpenyBaromUMUCS PSIMbIMU.

18

19

20

21

3aauy Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM MIPSAMBIX B IIPOCTPAHCTBE.

[TonATHS: mapamiebHOCT NPSMOM U TUIOCKOCTH. [Ipu3Hak
NapauIeIbHOCTH MPSIMOM U I1ockocTh. CBOMCTBA
NapaAJUIEIbHOCTH IIPSIMOU U TUIOCKOCTH.

FGOMeTpI/I‘-IeCKI/Ie 3aa4l Ha BBIYHCIICHUEC U 10Ka3aTCJIILCTBO,
CBSI3aHHBIE C MMAPAJUIEIbHOCTHIO MPSIMBIX U MJIOCKOCTEHN B
MIPOCTPAHCTBE.

[Tapannensuble muiockocTu. [Ipu3Haku napajiienbHOCTH IBYX
TIIIOCKOCTEH.

6 "Henena

7 Henens



TeopeMa 0 MapauICIbHOCTH U €AMHCTBEHHOCTH ITIJIOCKOCTH,

22 HPOXOISIICH Yepe3 TOUKY , He IPUHAUICKAIIYIO JaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE.
23 CBoiicTBa NapajlIeIbHBIX INIOCKOCTEH. 8 menens
o [Ipusma. Ilapamnenenunen. [lupamuna.
o5 [Ipusma. [Tapannenenunen. [Tupamuza.
26 CaolicTBa napasuienenuneia u Npu3Mbl. 9 Henens
97 Ceuenus. M3o0paxkeHue ceueHuil mupaMubl, Ky0a U MpU3Mbl,
KOTOpBIE ITPOXOJAT uepe3 ux peéopa.
28 H300paxeHue nepeceueHus MoMyuYeHHBIX TIOCKOCTEH.
29 N306paxkenue nepecevyeHrs MOMTy4YEHHBIX IIOCKOCTEMH. 10 nenens
30 [TocTpoeHue cedyeHus, NPOXOJAIIETO YEPE3 TaHHYIO NPSMYIO Ha
YEPTEKE U MAPAIIIETBHOTO IPYTOW MPSIMOiA.
31 Pacuér orHomenuii. [lapamienbHas npoekys, NpUMEHEHUE IS
HOCTPOCHMS CeUeHUH KyOa 1 nmapajienenumnesa.
32 Meron cnenoB A nocTpoeHust ceueHuid. CBoiicTBa 11 menens
nepecedeHus! MPSMbIX U MIIOCKOCTEH.
33 [ToctpoeHue ceuenuii B mupamuie, Kyoe mo TpéM TouKkam Ha
pEbpax.
34 [Toctpoenue cedenuii B mupamuze, Kyoe mo TpéM ToukaM Ha
pébpax. 12 nenens

35

Co3)1aH1/1e BBIHOCHBIX qepTemeﬁ 1 3aIIMCh aroB MOCTPOCHUA.




CO3I[aHI/Ie BBIHOCHBIX qepTemeﬁ M 3aIIMCh 11aroB IIOCTPOCHUA.

36
37 IToBropenue manumeTpun. Pacuér B ce4eHusAX Ha BBIHOCHBIX
YepTexKax.
38 Koumponvnasa paooma Ne2 no meme «Ilapannenvnocmo 13 nenens
RPAMBIX U NJIOCKOCM eIl 6 NPOCMPAHCHEE)
39 [ToBTOpenue: Teopema I[ludaropa Ha MIO0CKOCTH, TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 [lepnennukynsipHble MPsIMBbIE B IPOCTPAHCTBE
a1 [lepnenauKynsIpHOCTH MPAMOM U TuI0CcKOCTU. [Tpu3Hak 14 nepens
NEPIEeHIUKYJIIPHOCTH IPSIMON U TJIOCKOCTH.
42 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOM U INIOCKOCTH.
43 [TapannenbHble npsMble, NEPHIEHANKYIISAPHBIE K IIIOCKOCTH
Teopema o CylieCTBOBaHMM U €AMHCTBEHHOCTH MPSIMO, 15 Henens
44 IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIIEHIUKYIIIPHON K
IIJIOCKOCTH.
45 [InockocTu 1 nepneHANKYISIPHbIE UM MIPSIMBIE B
MHOTOTpaHHHUKaX
CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauieenuIeaa.
46 Boruncnenue 1iauH OTpe3KOB B KyOe U IPSIMOYTOJIbHOM
napaJuleJenunese.
CgoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauieenuIeaa. 16 Henens
47 Bhrurcienne JUIMH OTPE3KOB B KyO€ U IIPSIMOYTOJIBHOM

napajiieJICurIicac.

48

[lepneHauKyIsip ¥ HAKJIOHHASA.




[leprieHquKyNIAp ¥ HAKIOHHAS.

49
50 [TocTpoeHue neprneHuKynspa U3 TOUKU Ha MPSAMYIO. 17 nenens
51 Teopema o Tpéx nepneHANKYIIsApax ( mpsMas ¥ 0OpaTHasi).
59 Teopema o Tpéx nepneHANKYIIsApax ( mpsMas ¥ 0OpaTHasi).
53 VYrois Mexay NpsMOHN U INIOCKOCTBIO. 18 nenens
54 VYron Mexy nNpsMOi U MIIOCKOCTBIO.
55 OpToroHaabHOE MPOCIUPOBAHKE.
56 [Toctpoenue ceueHuii Kyda, MpU3MBbI, TPABUILHON MUPAMUJIBI C 19 nenens
MTOMOIIBI0 OPTOTOHAIBHOU IMPOEKIIAH.
57 [TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON TUPAMUIbI C
MIOMOUIbIO0 OPTOTOHAJILHOU MTPOEKIIHH.
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
58 [I;mockocTn cumMeTpuu B MHOTOrpaHHMKax. [Ipu3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U TNIOCKOCTH KaK CIEACTBHE
CUMMCTPUH. 20 Henens
59 Pacuér paccTossHUI OT TOYKH 10 MIIOCKOCTH.
60 CrniocoObl OnyCTUTh NEPIIEHANKYISAPBI: CHMMETPHUS, CABUT TOUKH
I10 MapaJuIeIbHON IIPSAMOA.
1 C . . . 21 "enens
6 JIBUT T10 HETIAPAJIJIEIbHON NPSAMOM, U3MEHEHHUE PACCTOSTHUI.




62

JByrpannbiit yroyu. CBOMCTBA JIMHEHHBIX YIJIOB IBYTPAHHOTO
yria.

63

64

[lepnennukynsipHble naockocty. CBOMCTBA B3aUMHO
NEPIEHIUKYIIPHBIX TUIOCKOCTEH.

[Tpu3sHak neprneHIuKyJIIPHOCTU IUIOCKOCTEN; TeopeMa O IPSIMOU
[IEPECEUCHMS IBYX IUIOCKOCTEH NEPIICHIUKYIISIPHBIX TPEThEH
IJIOCKOCTH.

65

[Touck nepneHaUKYIAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN.

66

67

O06o0mmarmuii ypox.

Konumponvnaa paboma Ne3 no meme « Ilepnenoukynaprnocmao
NPAMBIX U NJIOCKOCMENl 8 NPOCMPAHCHEe»

68

69

70

71

[ToBTOpEeHME: Yyroa Mexay IpsIMbIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJILHUKE, TEOpeMa
KOCHUHYCOB.

[ToBTOpEHME: Yroy MKy CKPEIUBAOIUMUCA MIPSIMBIMU B
IpocTpaHcTBe. ' eoMeTpruyeckre METOAbl BBIYUCIICHUS yIia
MEXAY NPSIMBIMU B MHOTOTDaHHUKAX.

[IpssmoyronbHbIN napasuienenunes; Kyo, u3MepeHusi, CBONCTBa
IIPSAMOYTOJIBHOIO INapajuienenumena. Teopema o 1uaroHaiu
IPSIMOYTOJIBHOTO TIapaJuIeIICTIMIIENa U CIEACTBUE U3 HEE.

CrepeoMeTpHuueckre U MPUKIIaJHbIE 3aJa4l, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIO)KEHUEM IIPSIMBIX U IIJIOCKOCTH.

72

IToBTOpeHME: CKpenuBaOIKECs NpsAMbIe, TapaJlIeIbHbIE
IIJIOCKOCTH B CTaHJAPTHBIX MHOrorpaHHukax. [lapa
NapaJuleIbHbIX IIJIOCKOCTEW HA CKPEIUBAIOIIUXCS MPSAMBIX,
paccTosiHuE MEXAY CKPEIIMBAIOIIMMUCS IPSIMBIMHU B IPOCTHIX
CUTyalusX.

22 uenens

23 menens

24 uenens

73

HOBTOpeHI/IeI CKpCIIUMBAIOIIHECS IPAMBIC, MAapalJICJIbHbIC
IMJIOCKOCTU B CTAHAAPTHBIX MHOI'OI'PAaHHUKAX. Hapa

25 wenens




napaaiCIbHbBIX IUIOCKOCTEH Ha CKpCHIUMBAOINUXCA IIPAMBIX,
PACCTOAHNEC MCIKAY CKPCIIUBAOIIUMUCA ITPAMBIMUA B IPOCTBIX
CUTyaluAX.

OnyckaHue NeprneHauKyJIIpOB, BBIYUCICHUE PACCTOSTHUMA OT
TOYKH JI0 TOYKH; IPSIMOM; INIOCKOCTH. BbIunciIeHne pacCToAIHUN

74
MEXIY CKPELIUBAOUIMMUCS MPAMBIMU C IIOMOLIBIO
MEPIECHANKYIISIPHON TIIIOCKOCTH.
OnyckaHue NepHeHIUKYISIPOB, BEIUUCIEHUE PACCTOSHUMI OT
75 TOYKH JI0 TOUKH; IPSIMOI1; INIOCKOCTU. BeIuncienne paccrossHun
MEXYy CKPEIUBAOLIMMUCS PSMBIMU C TIOMOIIBIO
NEPIEHIUKYJIIPHON IIIIOCKOCTH.
76 TpéxrpaHHblii yroj, HEPAaBEHCTBA IJIs TPEXTPAHHBIX YIJIOB.
77 Teopema [Tudaropa, Teopema KOCUHYCOB U CHHYCOB JJIsI 26 nenens
TPEXIPAHHOIO YIJIA.
78 DneMeHTHl ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKUe IMHIH Ha
3emute.
79 O0600maImuUii ypoK.
80 CucremaTtu3zanus 3HaHUNH: MHOTOTpaHHUK U €T0 AJIEMEHTHI. 27 menens
ITpusma. IIpsiMas u HaknoHHas npu3Msl. [IpaBuibHas npusma.
81 Cucrematuzanus 3HaHUN: MHOTOTpaHHUK U €r0 YJIEMEHTHI.
[Ipu3ma. IIpamas u HaknoHHas npusMel. [IpaBriibHas npusma.
82 [Ipssmoit napaienenunes, NpsAMOYTOIbHBIN MapauIeICnIeT,
KyO.
28 nenens
83 Iupamupa. Buasl nupamup. [IpaBunsnas nupamuaa.
84 ITnpamupa. Buael nupamun. [IpaBunbsHas nupamuaa.




Boinyknbie MHOrorpanauku. Teopema Oinnepa. [IpaBuibHbie U

85
HOJIYyIIPaBUIIbHBIE MHOTOTPAHHUKH.
86 [IpaBUIIbHBIE MHOTOI'PAaHHUKHU. 29 venens
87 [TonaTne BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE.
88 CyMMa U pa3HOCTh BEKTOPOB, IIPABUIIO MapaJuIeyIeuIeaa,
YMHO>XEHUE BEKTOPA Ha YuCla.
89 CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO MapauleIenuIea, 30 menens
YMHO)KEHUE BEKTOpa Ha YHUCIIA.
90 Pasnoxxenne BekTopa 1mo 60a3zucy TpéX BEKTOPOB, HE JISKAIINX B
OJTHOM TIOCKOCTH.
91 Paznoxxenue Bekropa 1o 0azucy Tpéx BEKTOPOB, HE JISXKALIUX B
OJIHOM IIJIOCKOCTH.
92 CKaJIpHO€ IPOU3BENEHHUE, BBIYMCIIEHHE YIJIa MEXKLYy BEKTOPAMH 31 menens
B IIPOCTPAHCTBE.
93 CkansipHoe MpOu3BEICHNE, BHIYNCICHUE YIila MEX/1y BEKTOpaMHU
B IIPOCTPAHCTBE.
94 CkansipHOE MTPOU3BEICHNE, BEIUMNCIICHUE YTIIa MEXKTy BEKTOpaMH
B IIPOCTPAHCTBE.
32 "Henensd
95 [IpocTeiinine 3a1auu ¢ BEKTOPaMH.
OCTEHIINE 3a1aUH C BEKTOPaMHU.
96 IT
97 Konmpononaa pavoma Ne4 no meme « Bekmopui ¢
npocmpancmeey 33 "Hepens
98 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN




99 O06o0011eHrne U cucTeMaTu3alus 3HAaHUK 1
100 O000111eHre U cUCTEMaTU3aLNS 3HAHUI 1
101 O0o01IeHre U CHCTeMaTU3alus 3HAaHUH 1 34 mepens
102 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KoauuecTBO 4acoB

Ne Hara
/i Tema ypoka Beero KouTtpoJubHbie ——
padoThI

1 [ToTOpenue Tembl "KoopinHaThel BEKTOpa HA MJIOCKOCTH U B 1
npocTpaHcTse"

2 [ToBTOpenue tems! "CkansipHoe Npou3BeAeHUE BEKTOPOB" 1 1 nenens

3 [ToBTOpeHue Temsl "BprunciieHne yria Mexay BEKTOpaMHy B 1
npocTtpaHcTae”

4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, MPOXOAIICH uepes3 1
BE TOYKHU"

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, YPABHEHUE INIOCKOCTH B 1 2 Hepens
oTpe3Kax

5 VYpaBHEHHE IIIOCKOCTH, HOPMailb, YpaBHEHUE MJIOCKOCTH B 1
oTpe3Kax

7 BexTopHoe npounssenenue
JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMUPOBAaHUE 3 Hepens
Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBaHUE

10 AHaTMTUYECKHE METOJIBI pacy€Ta yriia MeX1y NpsIMbIMU B 1
MHOTOT'PaHHHUKAX

1 AHaNMTUYECKHE METObI pacuy€Ta yriia MeK1y MIOCKOCTSMH B 1 4 nepens
MHOTOIPAaHHHUKAX

12 ®dopmyna pacCTOSHUS OT TOYKH JI0 TNIOCKOCTH B KOOPAMHATAX

13 Haxosxienne pacCTOSIHUI OT TOYKH JI0 TIFIOCKOCTH B Ky0Oe

14 HaxoxxneHnue paccTostHUM OT TOYKH J0 IIIOCKOCTH B 1 > Hezens

NpaBUIBHON MupaMue




15

Konmponvnaa paboma "Ananumuueckan ceomempun'

16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHI
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB 6 "Henena
18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE MIOCKOCTH,
MepECeUCHHS PSIMBIX U TUIOCKOCTEN
19 [TapamnensHble MpsIMbIE U TUIOCKOCTH: MapalljiesIbHbIe CEYSHUS
20 [TapannenbHbIe PSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA 7 Henens
21 [TapannenpHbIe MPsIMbIE U TUIOCKOCTH: YTJIbl MEXKIY
CKPEIIHUBAIOIIUMUCS PSIMBIMU
[TepnienguKkymsipHBIC IPSIMBIE U TUIOCKOCTH: CTaHIAPTHBIC MAPHI
22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB
23 [TeprienguKymsipHBIC IPSMBIE U TUIOCKOCTU: TEOpPEMaA O TPeEX 8 menens
NePHEHANKYIISIpax
24 [lepnenauKynsipHbIE TPSMBIE U MNIOCKOCTU: BBIYUCIICHUS 1JIUH
B MHOTOTPaHHHKAX
o5 [ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
riomiaiel, cooopakxeHus moaoous
26 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS 9 Hepnens
TJI0MIAJIeH, COOOpaXKeHUsI IO 100Ut
97 [ToBTOpEeHME: MIOMIAAN MHOTOYTOIEHUKOB, (DOPMYIIBI TSI
riomiaien, cooopakxeHus moaoous
28 [Tmonmaan ceyeHnii MHOTOrPaHHUKOB: TTONIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaKeHUs OJ00us 10 memens
29 [Tmomaan ceyeHnii MHOTOTPaHHUKOB: TTONIAAN TOBEPXHOCTEH,

paspe3aHus Ha 9aCTH, COOOpaXKeHHs TIOA00Us




Konmponvnaa pavoma "lloemopenue: mnozozpannuxu,

30
ceueHus MHO202PaHHuKog"
31 O0béM Tema. O0beM MPSIMOYTOJIBHOTO TTapaJuIeTIeTuIe/1a
3anaun 00 yaBoeHUHU Ky0a, 0 KBajpaType Ky0da; 0 TpUCEKIIUU
32 11 Henens
yria
33 CrepeoMeTpuuecKre 3a1a4u, CBI3aHHbBIE C 00bEMOM
IPSIMOYTOJIBHOTO TIapajuieenuIea
34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BEMaA
HPSIMOYTOJIBHOTO Tapajuiesenunena
N . 12 nenens
35 O0BEM MIPSAMOIA TPU3MBI
36 CrepeoMeTpHuuecKUe 3aJa4l, CBI3aHHbIE C BHIYMCICHUEM
00BEMOB MPSAMOI IPU3MBI
37 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSIMOUN TPU3MBI
Brruucnenue o0EMOB TEJ C MOMOIIBIO ONIPEAETIEHHOTO
38 . . 13 menens
uHTerpana. OObEM HaKJIOHHOW TPU3MBI
39 Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bEM NUpaMu bl
40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHU/T C
O0IIUM YIIIOM
41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MTUPaMUJL C 14 nepens
00LINM YIJIOM
42 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAaKJIOHHOM MPU3MBI
43 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
ApaMUbI 15 nenens
44 [Tpuxnanueie 3anaun no reme "OOBEMBI TeN", CBSI3aHHBIE C

00BEMOM HAKJIOHHON TIPU3MBI




[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

45 N
00BEMOM MUPaMHUIbI
46 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS 10 MIIOCKOCTH
47 Koumponvnasa paooma "Qovém mnozozpannuka" 16 Henens
48 [unuuapuyeckast MOBEPXHOCTb, 00pa3yrolye
HUAJTUHAPUYECKON MOBEPXHOCTH
49 Humunaap. [psmoit kpyrosoit munuHAp. [hnomans noBepxHoctu
HUJIUHAPA
50 KoHunyeckast TOBEpXHOCTh, 00pa3yIonIiue KOHHIECKON 17 nenens
noBepxHoctu. Konyc
51 Ceuenne KoHyca IJI0OCKOCTBIO, TapaJlIeIbHOM MJIOCKOCTH
OCHOBaHUS
52 VYceuénnslit konyc. M300paXkeHre KOHYCOB U YCEUEHHBIX
KOHYCOB
53 [Tnomaae GOKOBOM MOBEPXHOCTH U MIOJTHON TOBEPXHOCTH 18 Hepens
KOHYyca
54 [Tnomank 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
KOHYca
55 CrepeomeTpuyueckue 3aJ1a4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHUE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca
56 CrepeoMeTpHuuecKkre 3aJa4i Ha J0Ka3aTeIbCTBO U BHIYHUCIICHHE, 19 mepens
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca
57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [TUIMHIPOM
58 [Ipuknanuelie 3aa4n, CBSI3aHHbBIE C LIMJIMHIPOM
59 Cdepa u map 20 Henmens
50 [Tepeceuenue cdeps! u mapa c mIockocThio. Kacanwue mapa u

cdepsl II0CKOCThI0. Bua n n3obpaxenue mapa




[Mepeceuenue chepsl U mapa ¢ miockocTbio. Kacanue mapa u

o1 cdepsl mockocTe0. Bua n n3o0paxkenne mapa ! 21 nenens
62 Ypasuaenue chepsl. [Lnomans chepsl u e€ yacteit
63 Cummetpus chepsl U mapa

CrepeomeTpHuuecKHe 3a1a4i Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,
64 CBsI3aHHBIE CO Cpepoii U MAPOM, TOCTPOCHUEM UX CCUCHHH 1

IUIOCKOCTBIO

CrepeoMeTpHuuecKre 3aJa4i Ha J10Ka3aTeILCTBO U BHIUKCIICHHE, 22 Hepen
65 CBSI3aHHBIE CO c(hepoil U mapoM, MOCTPOCHUEM HX CEUCHUN 1

IUIOCKOCTBIO
66 [Ipuknagabie 3a1a491, CBSI3aHHBIE CO c(hepoil U mapom 1
67 [ToBTOpEHUE: OKPY)KHOCTH HA IIOCKOCTH, BEIYMCIICHUS B 1

OKPYKHOCTH, CTaH/IapPTHBIEC TIOJJO0MS 23 menens
68 Paznunble KOMOWHAIIMK TEJI BPAIICHUS] 1 MHOTOTPaHHUKOB 1
69 3amaum o Teme "Tena v MOBEPXHOCTH BpameHus " 1
70 3anauu o reme "Tena U MOBEPXHOCTH BpalleHus" 1
71 Konumponvnas paboma ""Tena u nosepxnocmu spauienusn’’ 1 24 nepens
72 O06Beém munuHapa. Teopema 06 00bEME MPSIMOTO UITHHPA 1
73 Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOTO 1

uHTerpana. O0bEM KoHyca
74 [Inomaan 60k0BOM U MOTHON NOBEPXHOCTH KOHYCA 1 25 Henens
75 CrepeoMeTpHuuecKue 3a1a4u, CBI3aHHbBIE C BHIYHCICHUEM 1

00BEMOB IUITUH/IPA, KOHYCA
76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U IO 1

noBepxHocTel Ten" 26 nenens
77 O06nEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa. 1

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




BBIYUCIICHHEM 00BEMOB 11apa, MAapOBOTO CETMEHTA U IIAPOBOTO
CEeKTOopa

[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C

78 00BEMOM 11apa ¥ 1Iommaaso cgepbl. COOTHOIICHUS MEKIY
TUTONIA/ISIMU TTOBEPXHOCTEH M 00bEMaMU TTOTIOOHBIX TEI
[Tono6urle Tena B mpoctpaHcTBe. M3mMeHeHne 00bEMa npu
79 noao6uun. CtepeoMeTpuUueCcKre 3a1a9u, CBSI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB TEJI U IJIOMIA IeH TTOBEPXHOCTEN
80 Koumponvnasa paooma "Ilnowaou nosepxnocmu u 06vémul 27 Hepens
Kpyznvix men'
81 JBuxenus npoctpancTBa. OtoOpaxkenus. JBrxkeHus u
paBeHCTBO (uryp. OOIMEe CBOWCTBA JBUKCHHIA
82 Bunp! nBukeHuit: mapanienbHbIi IEpPeHOC, IEHTpaIbHas
CUMMETpHS, 3epKaJIbHAsI CHMMETPHS, TOBOPOT BOKPYT MPSIMOI 28 Henens
83 [IpeoOpaszoBanus nonobus. [Ipsmas u chepa Ditnepa
84 I'eomerprueckue 3a1aun Ha MPUMEHEHUE TBHYKECHUS
85 Konumponvnas paboma ""Bexkmopwt 6 npocmpancmee"”’
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
86 reomerpun 10—11 kaccoB, cucTemMaTnu3amus 3HAHWIA:
"[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B IPOCTpaHCTBE" 29 Henens
Ob6o6maroree noropeHue 11 NoHATUI 1 METOJIOB Kypca
87 reomerpun 10—11 kaccos, cuctemarusanus 3HaHuil: "BekTopsl
B IIPOCTpaHCTBE"
Ob6o6maromiee noropeHue 11 nMoHATHH U METOJIOB Kypca
88 reoMmerpun 10—11 knaccos, cuctemarusanus 3HaHuil: "BekTopsl 30 Henens

B IIpoCTpaHcTBe"




89

O6o6maromee nopropenue 11 moHSITHII U METOZIOB Kypca
reometpun 10—11 knaccoB, cucremaru3anus 3HaHu#: "O0beM
MHOTOTpaHHUKA"

90

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

91

92

93

O6o06matomee moBTopeHue 11 MOHATHI B METOJIOB Kypca
reomerpun 10—11 knaccos, cucremarusanusi 3SHaHHUM:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

O6o6maromiee nopropenue 11 moHsTH U METOAOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTusaiys 3HaHUM:
"[Tnomany NoBEpXHOCTU U 0O0BEMBI KPYTJIbIX Ted"

O6o0maromuit ypok

31 wenens

94
95

Oo6o06maromuii ypox

[ToBTOpEHKE, 000OIICHUE U CUCTEMAaTHU3aIIMs 3HAHUH

96

97

98

99

Hctopust pa3zBUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pasBUTHS CTEpEOMETPUN KaK HAYKU U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHSA CTEpEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

32 "Henensd

33 Henensd



Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

100 Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX 1
TEXHOJIOTHI
Hcropus pasBUTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B

101 Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX 1 34 Henens
TEXHOJIOTUI

Uctopus pa3BuTHs CTepeOMETPUN KaK HAyKU U €€ poJib B
102 pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka: anredpa 1 Hadajla MATeMaTHYECKOT0 aHau3a, reomeTpusi. ['eometpust
Atanacsn JI.C., Byry3os B.®., Kagomies C.b. u npyrue 10-11 AxmuonepHoe 0011ecTBO

«M3narenbcTBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

e https://resh.edu.ru/subject/17/10/
e https://resh.edu.ru/subject/17/11/
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