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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus sBIsSETCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe PU U3YyUEHUH 00yJatOIIUMUCS
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
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUECKUX 3a]a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTU MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUU Ha YIIIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpPE MHOIOTPaHHUKHM M TeJa BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHUU MaTEeMAaTHUECKUX YTBEPXKJIECHUHN U POJIM aKCUOMATHUKH B IPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHUS IMOCTPOCHHBIX MOJIEIIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAWHATHI 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, OTHOCHUTCSI KO BCEM COJEpKaTEJIbHBIM JHHHUSIM 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
pPOrpaMMbl, paclpeneEHHbIM 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
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, & 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:

co3maTth  ycnmoBus  juis auddepeHuHaniuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUsT MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKITY
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

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKOB, pa3BEpTKa MHOrorpaHHuka. [lpmsma: Nn-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBLHON MUpaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Beruncienre dJ1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU MUPAMUIBI.

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

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. 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 pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciaeactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa U mapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl 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
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KoopAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHune BeKTOpa 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 JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT 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
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXIaHCKOrOo  oOmiectBa  (BBIOOPBI, ONMpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
PUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIBHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTEeMaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccnr u pearn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI peIlIeHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMAHNE MAaTEMAaTHIECKOM
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 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MOHATUSAMH, (DOopMyIUpoOBaTh
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJlaTh BBIBOJBI C HCIMOJIb30BaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu 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 THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy pEUIeHus 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXACHUA C CYXXICHUAMHU APYIMX Y4YaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIHPOBAHHBIM Yy4YaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PEUICHUU
F€OMETPUYECKHX 3a]1ay;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBIMOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOLICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHATUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU T
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh M3y4aembie (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSAIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpU
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOASAIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOIECCE IOMCKA PEHICHUS MaTeMaTH4YeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpaMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTibl 1 paccTosTHUA 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Konrpomusre | Mpaxrmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
cHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu moBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBrxeHus 5 1
7 [ToBTOpEHwme, O606H1€H1fe U 17 2
cUCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE

MOJIYTIPOCTPAHCTBO

10 KJIACC
JIeKT
KosmuecTBo yacos
POHHBI
e
IIpume
KonTt Jara yanue( unppo
Ne P Bbl€
Tema ypoka 0JIbHBI usyue npu4u
n/n n o0pa3so
Bcero e PaK | pus | [Jara Ha
BaTejb
pador | THYe nposeje Koppex
b CKHe HUA 101011
ecypc
ThI bl
OcHoBHBIE TIpaBHJIa H300paKEHUS HA
1 PUCYHKE TJIOCKOCTH, IMAPAJIICITBHBIX MTPSMBIX 1
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS CTEepeoMeTpHH: TOUKa, IIpsMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKEeHUs Ha PUCYHKE 1
TJIOCKOCTH, TMapaNIIEbHBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
3 MepeceKaroIrecs mpsMas ¥ MI0CKOCTh; 1
MOJIYIPOCTPAHCTBO
[ToHsTHS: epeceKarouecs MIOCKOCTH,
4 MepeceKaroIuecs mpsiMasi ¥ MI0CKOCTh; 1




MHororpaHHuKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX 00BHEKTOB

MHororpaHHHKH, U300paKEHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBbIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTRBE.
O603HaueHUs TPSIMBIX U TUIOCKOCTEH

10

N300paxenune cedyeHnit nmupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTydeHHbIX
1ockocTel. PackpammBaHue NOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

11

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0pakeHune nepecedeHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

12

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedeHus moryueHHbIX
IJIOCKOCTEN. PackpamBanue MOCTpOEHHBIX
CEUEHUN pa3HbIMHU L[BETAMU




13

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300pakeHue nepecedeHus moTyIeHHbIX
TUIOCKOCTel. PackpammBaHie mocTpOSHHBIX
CCUCHUI pa3HBIMU I[BETAMU

14

Merton cinenoB i HOCTPOCHUS CEUEHHUH

15

Merton ciae0B s TOCTPOCHUS CEYECHHH.
CaoiicTBa niepece4eHuii NpsIMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHuii NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
Tpé€M Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MOCTPOEHUS

18

IToctpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB
IIOCTPOEHUS

19

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS




21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lonodue
TPEYroJbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTbl B CEUCHUSX Ha
BBIHOCHBIX 4epTekax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUH

23

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpelBaroLIecs npsmeble.
[Ipu3Haky CKpenMBaOMUXCA MPSAMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILLEH Ha JaHHOMN
npsMoi. JlemMma o nepecedeHuu
MapaJuIEIbHBIX MPSMBIX INIOCKOCTBIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe poekTupoBanue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO TPOSKTHPOBAHHMS.
N306paxenue pazHbIx Guryp B
napaieIbHON MPOEKITUH

28

[enTpanbHas npoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU




29

3aayn Ha JOKa3aTeJIbCTBO M HCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsiTHA: MapanaeaIbHOCTh NPSIMOIN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuieabHOCTH IPSIMOH U
IJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoeHnue ceyeHus, NIPOXOAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTexKe U
[apajuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

33

[MapannensHas mpoekuus, TPUMEHEHUE AJIs
MIOCTPOCHHUSI CEYCHHH KyOa U
napauienenumnena. CBoncTaa
napajuielienumne1a u Ipu3Mbl

34

[TapannensHele iockocty. [IpusHaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o0 mapajieIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUSA U3 HEE

36

CsoiicTBa napaJisiCJIbHBIX IUIOCKOCTEH: 0
napalyICJIbHOCTH NPSAMBIX IEPCCCUCHUA TTPHU




MepeceyeHHH JIByX MapaiiesbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX]y MapajuieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMU

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienuneaa

41

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[IepneHMKyISIpHOCTD NPSMOM U INIOCKOCTH.
[Ipu3Hak nepneHaAUKYJIAPHOCTH IIPSIMON U
IIJIOCKOCTH

43

IlepneH IUKYISIPHOCTD NPSAMON U MJIOCKOCTH.
[Tpu3HaK neprneHauKyIIpHOCTH NPSIMOUN U
IJIOCKOCTH

44

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

45

[InmockocT U nepreHINKyIIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX




[1nockocTH ¥ IepHIEeHAUKYISIPHBIE UM

40 IpsIMble B MHOIOI'PaHHHUKaX

47 [lepnienaukynsp u HaknoHHast. [Tloctpoenue
NEepPIEHANKYIIApa U3 TOUYKU Ha MPSIMYIO

48 [lepnienaukynsp u HaknoHHas. [loctpoenue
NEepPIEHANKYIIApa U3 TOUYKU Ha MPSIMYIO

49 Teopema o Tpéx nepreHAUKYIsApax (Mpsmas
u oOpaTtHas)

50 Teopema o Tpéx nepreHAUKyIsApax (mpsmas
u oOparHast)

51 VYTos MEXIy CKPELUIMBAIOIUMUCS MTPSIMBIMU

59 ITouck neprneHAuKyYIIpHBIX MPSIMbIX C
MOMOIIBIO NEPIIEHIUKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

54 MPAaBUIBHON MUPAMHUIIBI C TOMOIIBIO
OPTOrOHAJILHOW MPOEKINU
ITocTpoeHue ceuenuit kyoa, IpU3Msl,

55 MPAaBUIILHOMN MAPAMHUIIBI C TTOMOIIBIO
OPTOTOHAJIBLHON MPOEKIINHU
CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

56 tockocty. [ImockocTn cumMeTpuid B
MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHaANKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO IINTIOCKOCTH




59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60

CriocoObl OMYCTUTH MEePIEHAUKYISPHI:
CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
NpAMOit

61

CaBur no HenapauieIbHON NpsiMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacrojoKeHue NPSMbIX U IUIOCKOCTEN B
npocrpaHcrae”

63

[ToBTOpEHME: Yyroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I"ICCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIOCKOCTEN;
TeopeMa O IPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEMN MEPIEHINKYJIISIPHBIX TPEThEHN
IJIOCKOCTH




69

[IpssMOyTONBHBIN MapajuIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MIPSIMOYTOJILHOTO
napajuiefienuneaa

70

TeopeMa 0 AuaroHajav mnmpsaMoOyroJIbHOro
napajjieiacnuieaa u CICACTBUC U3 Heé

71

CTepeOMeTpI/I‘ieCKI/Ie " IPUKIIAJAHBIC 3aa4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPAMBIX W IIJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

74

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIIBIO
MEePIEHUKYIISPHOU MIJIOCKOCTH

76

TpéXrpaHHblid yroy, HEpaBeHCTBA [
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JJISA
TPEXTPAaHHOIO yIJia

77

DneMeHThI ChepPUIEeCKON TeOMETPHH:
reojie3nYecKue JJMHUMU Ha 3emiie

78

Kontponbnas padota "Y1l u pacctosHus"




Cucremaru3zanus 3HaHu "MHOTOrpaHHHK U

79 \
€ro AIIEMEHTHI

80 [Tupamuna. Buasl nupamuy. [IpaBunbnas
nupamuga

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI.
[TpaBunbHas npu3ma

82 [psimoii mapasnenenues, npsiMoyroJIbHBIN
napaJuiesenurnes, Kyo

83 Beimykiieie MHOTOrpanHuku. Teopema
Ditnepa
Beimykiieie MEHOrOrpanHuku. Teopema

84 Oiinepa. [lpaBunbpHbIe U NOMyNIpaBUIbHBIE
MHOTOTPaHHUKH

85 KonTtponsHas pabora "MHoOrorpaHHUKH"

86 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B
MIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuiio napamnenenunena

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0

01 Paznoxenne BekTopa 1mo 6aszucy Tpéx
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkarsipHOE TIPOU3BEICHUE




93 Brruuciienue yria Mexmy BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o0menne u cucTeMaTu3aus 3HaHUK 1
99 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 HroroBast koHTpobHAs paboTa 1
101 HToroBasi KOHTpOJIbHAsA paboTa 1
102 O0o01IeHre U CHCTeMAaTH3alNs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITOYPOYHOE IIVTAHUPOBAHUE

IIJIOCKOCTH B OTPEC3Kax

11 KJIIACC
KoaudecTBO 9acoB ekt
POHHBI
Mpum ©
N Hara qu:um (Ill:)?l))
o Tema ypoka Beero Kontpo usyqe e(npu z 6pae30
JBHbIE nun | Jara YuHA
padoThbI npoBe | Kkoppe BaTeJl
IIpakTny AEeHUSl | KUOHUHU PHbIE
ecKue pecype
padoThI b
1 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
MJIOCKOCTH M B TIPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1
MIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Temsl ""Bpranciienne yria 1
MEXy BEKTOPAMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOISIIECH Yepe3 ABE TOUKH"
5 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTpE3Kax
6 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1




BexTopHoe npousBenenue

JInHelHbIE HEPABEHCTBA, JIMHENHOE

8 MIPOrpaMMUPOBAHHE

9 JIuHeiiHbIe HepaBEHCTBA, JTMHEIHOE
MIPOrpaMMHUPOBAHHE

10 AHanuTUyecKue MEeTObl pacuéTa yria
MEXIY MPSIMBIMH B MHOTOTPaHHUKAX

1 AHanuTUYecKue METObI pacuéTa yria
MEX1Y MJIOCKOCTSIMH B MHOTOIpaHHUKAX

12 ®dopmyna pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATAX

13 Haxoxzaenue paccTossHuil OT TOYKHU A0
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUIM OT TOYKHU 10
IJIOCKOCTH B MPaBUILHON MUPAMUJIE

15 KonrtponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHBIE
MHOTOTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METO]T CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TTepeceueHus MpSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:

mapalyiICJIbHBIC CCUHCHUA




20

[TapannensHble MpsiMbIE U TUIOCKOCTH:
pacy€r OTHOIIECHU

21

HapaJ'[J'ICJ'ILHBIC IIPAMBIC U IINIOCKOCTH: YIJIbI
MCKAY CKPCIIUBAOIIUMUCA IIPAMBIMUA

22

[leprnieHIuKyNSpHBIE MIPSIMbIE U TUIOCKOCTH:
CTaHJIapTHbBIE Mapbl MEPIEHAUKYISPHBIX
MIJIOCKOCTEH U MPAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

23

[IepnenuKysipHBIE IPSAMBIE U IUNIOCKOCTH:
TeopeMa O TpeX MEepIEeHIUKYIIPAX

24

[IepnenuKysipHbIE IPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JUIMH B MHOI'OTPaHHUKAX

25

HOBTOpCHI/IeI miomain MHOT'OYTrOJIbHUKOB,
(hopMyIBI 715 TUTOIIAACH, COOOpaKeHUs
nmoxoous

26

HOBTOpeHI/IeI TJiomaan MHOFOYTOJ'II)HI/IKOB,
(dbopMyIIBI 1S TTOIAEH, COOOpaskeHus
Mog00us

27

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(dbopMyIIbI 1S TTOIAEH, COOOpaskeHus
MOog00HUs

28

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TUIONIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4aCcTH, COOOpaKEHUS TOI00US

29

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4aCTH, COOOpaKEHUS MO00US




Kontposbnas padota "[loBropenue:

30 MHOT'OI'PaHHHUKH, CE4E€HUS] MHOTOTPAHHUKOB"

31 O06bEM Tena. O6beM PSIMOYTOIBLHOTO
napaenenumnena

39 3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLUH yria
CrepeomeTpHuyecKue 3a1auu, CBsI3aHHbIE C

33 00BEMOM MIPSMOYTOJIBHOTO
napaiesienumnea
[TpuknaaHble 3a1a9u, CBSI3aHHBIE C

34 BBIUUCIICHHEM 00BhEMa IPSIMOYTOJIBHOTO
napaiesienumnea

35 O0BEM npsAMOI TPU3MBI

36 CrepeoMeTpHuyecKre 3aauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [Ipuknanuele 3an1a4un, CBsI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 omnpeaenéHHoro uaTerpana. O0bpém
HaKJIOHHOM MPU3MBbI
Brraucienne 00bEMOB TEII C IIOMOIIIBIO

39 ornpenenéHHoro uHrerpana. O0bsEM
MTUPaMUIbI

40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BbEMOB MUPAMHU/ ¢ OOIIUM YTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE

00BEMOB MUPAMHU/ ¢ OOIIUM YTIIOM




CTepeOMeTpI/I‘ICCKI/Ie 3aJa4u, CBA3aHHBIC C

42 00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKue 3aauu, CBSI3aHHbIE C
0o0BEMaMH MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS JI0 TITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOrOrpaHHuKa"
Hunuuaapudeckast TOBEPXHOCTb,

48 o0pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Munuuap. [Ipsmoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMUYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYca IIIOCKOCTBIO,
napajuieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceuénnslil konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM

IMOBCPXHOCTU KOHYCA




CTepeOMeTpI/I‘ICCKI/IC 3aJa4M Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUSHHI IWIINHAPA, KOHYCa
CrepeoMeTpHyecKHe 3a1a4i Ha

56 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUSHHH WINHAPA, KOHYyCca

57 [IpuknanHbIe 3a1a49M, CBSI3aHHBIC C
[WIAHAPOM

58 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
[WIAHAPOM

59 Cdepa u map
[epeceuenue cdepbl U MIapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps! miockocteto. Bug n
n300paxkeHue mapa
[epeceuenue cepbl U MIapa ¢ IOCKOCTHIO.

61 Kacanwue mapa u cdeps! mockocteto. Bug n
n300paxxeHue mapa

62 VYpasuenue chepsl. [Lnomans chepst u e€
yacTen

63 Cummerpus chepsl u mapa
CrepeoMmeTpryeCcKHe 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIE
co cdepoii u mapom, MOCTPOSHUEM UX
CEYEHHH TIOCKOCTHIO

65 CrepeoMeTpuuecKue 3aaud Ha

A0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC




co chepoii u mapoM, TOCTPOCHUEM UX
CEUEHUH IIOCKOCThIO

[Ipuknanuele 3ana4un, cBsi3aHHBIE CO chepoi

66
U I1apoM
[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIE
noaoous

68 Pa3znuynbie KOMOMHALIMY TEI BpallleHUs U
MHOTOTPaHHUKOB

69 3anauu no teme "Tena v MOBEPXHOCTH
BparieHus"

70 3anauu o teme "Tena v MOBEPXHOCTH
BparieHus"

71 Kontponbnas padota "Tena u moBepXHOCTH
BpatieHus"

79 O6bem mumHapa. Teopema 00 00bEMe
MPSIMOTO IUJIMHAPA

73 Brruucnenune o0bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0bEéM KoHyca

74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTH
KOHYyca

75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIAa I TTOBEpXHOCTEN Ten"
O061BEM mapa u mapoBoro cekropa. Teopema

77 00 o0Béme mapa. [Tnomans chepsi.

CrepeoMeTpHuuecKue 3a7jauu, CBSI3aHHBIE C




BBIYMCICHHEM 00BEMOB mapa, mapoBoIro
CECIMCHTAa U MIapOBOr'o CEKTOpa

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa u
wionaapio ceprl. COOTHOMICHUS MEXKIY
IIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHu
MOA0OHBIX TEJ

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6wEma mpu 1o 1o0uu.
CrepeoMeTpHUyecKHe 3ajauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TEIl | IO CH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Tet"

81

JIBr>keHust mpocTpaHcTBa. OTOOpaskeHUs..
JIBrokeHus ¥ paBeHCTBO ¢uryp. O0mume
CBOMCTBA JBIKECHUN

82

Buel 1BukeHnii: napajuiesbHbIN EPEHOC,
LICHTPAJIbHAS CUMMETPUS, 3epKajbHas
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

83

[IpeobpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa

84

['eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUKCHU S

85

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

86

Ob6o6mmatomee nopropenue 11 nonsaruii u
MeToJ1I0B Kypca reometpun 10—11 kaccos,




cucremaTtusanus 3Hanuii: "llapamienbHOCTh
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

87

O6o6maromiee noropenue 11 moHsTHii u
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

88

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUcTeMaTu3auus 3HaHuii: "BekTopbl B
npocrpaHcrae”

89

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOrpaHHHUKa"

90

Oo6o06muaromiee noropeHue 11 noHATH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOTOrpaHHHUKa"

91

Oo6o06maromiee noropeHue 11 noHATUH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucremaruianus 3Haaud: "[lmomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

92

Ob6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMatusanus 3gagui: "Itomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

93

Hrorosas KOHTPOJIbHAsA pa60Ta




94

HroroBas koHTpoJIbHAs paboTa

95

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
3HAHUU

96

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH
1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITbBIOTEPHBIX TEXHOJIOTUN

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU
u eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXCHCPHBIX 1 KOMIIbIOTCPHBIX TEXHOJIOTHI

98

Hcropus pasBuTHS CTEpEOMETPUU KaK HAYKU
U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKH
1 €€ pOJIb B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKH
U €€ pOJIb B PA3BUTHH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

101

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH
U €€ pojIb B Pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHU KaK HAYKHU
ueé POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

*Matemaruka. ['eomeTpus; yriayoneaHoe o0yuenue, 10 kinacc/ Mepansak A.T'.,
Homuposckuii [.A., ITomsikoB B.M.; mox penakuueii [logonsckoro B.E.,
OO0111€CTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o601ectBo «M3narensctBo «IIpocsenieHue»
» Maremaruka. ['eomeTpus; yriayosenHoe o0ydenue, 11 kimace/ Mepsnsak AT,
Homuposckuii [I.A., IToisikoB B.M.; mox penakiueit [Togonsckoro B.E.,
OO6111eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M31aTebCKUM LICHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienuey
Marematuka: anredpa u Hayajga MaTEeMAaTHYECKOIO aHAJIU3a, TEOMETPUS.
I'eometpust 10-11 Artanacsa JI.C., byrycos B.®., Kagomues C.b., M.

«IIpocemenue», 2022 roga

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

EpmioBa A.Il. CamocTosiTeibHBIE M KOHTPOJIbHBIE pa0doThl 11t 11 kimacca/
EpmioBa A.IL. , B. B.I'ono6oponbko.-M.: uiekca, 2010

Bb.I'. 3uB lunaktudeckue matepuaisl 1o reometpun s 10- 11 kmacca/ b. T

3uB, —CII0. UePo-na-Hese,2010

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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