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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 HAINpPaBJIEHHOCTH M IPEAMETOB T'yMAHUTAPHOIO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPrarb T'MIOTE3bl HEIOCPEICTBEHHO MCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3Yy4EHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOAMMBIX JJIs1 YCIEIMIHOTO NMpo(heCCHOHANBHOT0 00pa30BaHMsl, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpusi» yueOHOro Kypca reOMEeTpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH 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 YMEHUS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCUOMATUKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pEelIeHUs] CTepEOMETPUUECKUX 3aJad U 3aJad C MPAKTUUYECKUM COJEp)KaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronInXcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATEIBHBIMUA JTHHUAMH y4eOHOro Kypca «l'eomeTpusi» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM 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, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiich HEOAHOKpPAaTHO. OTO MO3BOJSET OPraHHW30BaTh  OBJAJICHHE
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  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HNOJIFOTOBUTh OOYyYalOUIMXCS K MPOJOJDKEHUIO H3YyUEHUsT MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca 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. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUNIOCKOCTH: NEPIIEHINUKYJIAPHBIC NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: Nn-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHASA TPEYTOJbHAS MUPAMU/Ia U IPaBUIIBHBIN TETpasap, KyO. IIpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ omans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, 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.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTH 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 TOYEK. YTOI MeExXay 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 pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0paxkeHne 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, MWIMHJpPA, TUpaMHUIbl 1 KoHyca. OOBEM IIapa u IIapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl TI0CcKocThio. [lOHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOus, romorteTus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS IIapa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUdA. [IpsMoyroibHas cuctema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
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 (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIAaHCKOW WIEHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
PUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIBHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOIO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
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(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKU MaTEMAaTHUYECKUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  IPEoOpa3oBLIBATH  CYXKICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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 MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBATb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHI HHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX ISl 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(GOPMALIMIO, MPEICTaBIATh €€ B pa3IWYHbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAIEJECHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
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 IPyNNoBbIX (popMax palboThl (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 KpUTEPHUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
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 TMPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: 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 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA 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 CTEPEOMETPUUECKUX 3a/1aY;

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

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIC MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

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

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATh TMOHATUSIMH, CBSI3aHHBIMU C IMUIMHIPUICCKOM,
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, cdepa u map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

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, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAIIMU MOBEPXHOCTEH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (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 (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEK1y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUIA;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPIEHIUKYISIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOUCKA pEHIEHUS MaTeMaTH4YeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAXO0XKJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoausie | - Ipaxtireckue o0pa3oBaTesbHbIE
padoThI padoTshI pecypebi
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3aumMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B g
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I:::FD;:::;::[M PasiIelIon HTem Beero Kontpoububie | IlpakTnueckue E)I:::zl::)oo:ab;g]bnme
padoTshI padoThI pecypesI
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 0606HICHI:IG u 15 1
CUCTEMaTH3aIUs 3HAHUH
OO0BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHwUe, 06o6meHI:Ie u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHHS Ha PUCYHKE
MJIOCKOCTH, MAPANJIENbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKOoCTH,
nepeceKkarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlonsTus: NnepeceKarommecs mIoCKoCTHy,
nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBbIC
cinencTBus U3 HUX. CrocoObl 3a1aHus
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.
O003HaUeHUS MIPSMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nupamMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N300paxenune ceueHunit nupamuibl, Kyoa
U IIPU3MBI, KOTOpBIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEHHBIX TIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEUYECHUN
pa3HbBIMU IIBETaMHU

12

N300paxenune ceyeHuit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUECHHI
pa3HBIMHU IIBETAMH

13

N300pakeHune ceueHuil nmupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOASAT YEPE3 UX
pEbpa. M3o0OpakeHne nepecedeHust




[IOJIy4E€HHBIX IIJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYECHUN
pa3HbBIMU LIBETaMHU

14

Merton cnenoB i HOCTPOCHUS CEUECHHUH

15

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHni NpsIMbIX U
IIOCKOCTEH

16

MeTon crieoB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceuyeHuid MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aIIUCh 11aroB
MMOCTPOEHUS

18

ITocTpoeHue ceueHuit B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
ITOCTPOEHUS

19

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
ITOCTPOEHUS

20

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUs




21

[ToBTOpenue nnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tlomodue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUIX Ha
BBIHOCHBIX 4YepTekax. McTopus pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPUH

23

Kontposnbnas pabora "AKcruoMbl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsMele. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JTAHHOW MPSMOM, IPOXOASAIIEH Yepe3
TOYKY ITPOCTPAHCTBA U HE JIeKAIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuu
MapaJUIeIbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh TpeX MpsiMbIX. Teopema
0 TpEX MapajulebHBIX NPAMBIX. Teopema
0 CKpELIMBAKOLINXCS MPSIMBIX

27

[TapannensHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUN




28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSMON U
IIJIOCKOCTH

31

FCOMeTpI/ILIeCKI/IC 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
MapaJiICJIbHOCTBIO IMTPAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBC

32

[TocTpoenne ceueHus, MPOXOASAIIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOLIEHUN

33

[TapannensHast npoeKUKs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEUCHHI KyOa U
napauienenunena. CeoncTaa
napajuieJienumneaa 1 Ipu3Mbl

34

[TapannensHele ockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,




MPOXOISIICH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOM MJIOCKOCTHU U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamieiabHbIX MIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEPECEUEHUs
MIPH NIEPECEUCHUU IBYX MMapalIeIbHbBIX
IJIOCKOCTEH TpeThei

37

CaoiicTBa napamuienbHbIX MIIOCKOCTEH:
00 oTpe3Kax mapauIeIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH PSIMOii ¢
JBYMS apaJlJIeIbHbIMU TJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaenenumnena

41

Brruncnenue 1uH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM TapaieJenuIe/1e

42

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocTH. [Ipusnak
MIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH




Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOSIIEH

44 4yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIIAPHOH K IJIOCKOCTH

45 [TnockocTH U NepreHANKYIIPHBIE UM
IpsIMbl€ B MHOIOI'PaHHHUKaX

46 [TnockocTH 1 ePIEeHANKYIISPHBIE UM
IpsiIMbIe B MHOTOTpaHHHUKaX
[leprieHAuKyNIAp U HAKIOHHAS.

47 [TocTpoeHne nepneHauKynsapa U3 TOYKU
Ha MPSMYIO
[leprieHAUKYNIAp U HAKIOHHAS.

48 [TocTpoeHne nepneHuKyIspa U3 TOUKU
Ha MPSMYIO

49 Teopema o TpEXx nepneHAUKYIApax
(npsimast 1 oOpaTHast)

50 Teopema o TpEX neprneHAnKyIIpax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpenBaromuMHUCs
TIPSIMBIMH
[Touck neprneHAnKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHANKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyda, MpU3MBlI,

54 MPaBUIILHON MTUPAMHUJIBI C TIOMOIITBIO

OPTOTOHAJILHOM MPOEKIUH




55

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTy. [Inockoctu
CUMMETpPUN B MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHAuKyJISpHOCTH IPSIMOU
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH

59

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
paccTOsIHUM OT TOYKHU J0 MIIOCKOCTH

60

CriocoObl OIYCTUTH NEPIEHANKYISPHI:
CUMMETpHS, CIIBUT TOUKHU TIO
NapajuieJIbHON IIPSIMOU

61

CaBur no HenapauienabHON NPSIMOH,
W3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3anmuoe
pacIoIOKEHNE MPSIMBIX U TNIOCKOCTEN B
pocTpaHcTBe"

63

IToBTOpEHME: Yron MeXay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHUE: YrOJl MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE




65

['eomeTprueckne METObI BHIYUCICHUS
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yIja

67

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CaolicTBa B3aUMHO NEPHEHAUKYIIPHBIX
IJIOCKOCTEM

68

[Ipu3HaK neprneHaAuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOK
[IEpECEUYECHUS ABYX IUIOCKOCTEN
NIEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyrosibHbII Napauienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napaenenumnena

70

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
Iapajijieacnuiieia U CJICACTBUC U3 Hee

71

CTGpCOMeTpI/I‘{eCKI/Ie " NPUKIIaJHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTU

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsIMbIE, MMAPAIJIEINBHBIE TITIOCKOCTH B
CTaHJIapTHBIX MHOT'OTPaHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPELUBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUsAX




74

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruuncienue paccTossHUA MEXKIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJISPHON
IJIOCKOCTH

76

TpéxrpaHHblid yroy, HepaBeHCTBA IS
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIjia

77

DneMeHThI ChepUIEeCKON TreOMETPUH:
reo/Ie3nYecKre JMHUN Ha 3eMIie

78

KonrtponbHast pabora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUU
"MHOrorpaHHUK U €ro 3J€MEHTHI"

80

[Inpamnpa. Buael nupamun. IpaBuiabHas
nupamuia

81

[Ipusma. [Ipssmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82

[IpssmMo#t napainenenunes,
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

83

Brimykisie MHOrorpannuku. Teopema
Olinepa

84

Beinykieie MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuinbHbIE U
MOJIYIIPaBUJIbHBIC MHOT'OTpaHHHUKN

85

Kontponbnas padota "MHuororpanHuku"




IlonsTue BCKTOpAa Ha IIJIOCKOCTHU U B

86 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapanenenumena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxenue BexTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkanspHoe npou3BeJIcHUE 1
93 Brrauciienue yria Mexmay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpOIpHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
€Ma ypoka KourpoJubnbie | IIpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[ToBTOopenue TeMbl "KooparHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocrpancrae”
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brrunciaenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, 1
MpoxosuIel uepes 1Be TOUKu"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTtopHoe npousBeneHue 1
8 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHUYECKHE METOJIbI pacuéra yria 1

MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX




AHaIUTUYECKHE METO/IbI pacuéTa yria

1 MEXy INTOCKOCTSIMA B MHOTOTpaHHUKAX

12 dopMyia pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHuM OT TOUKH J10
IJIOCKOCTH B KyOe

14 Haxosxienne paccTostHUM OT TOYKH 0
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC

15 Kontposnbnas pabota "AHanutuyeckas
reomerpus”

16 CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METO/T
CJICJIOB
CeueHrss MHOTOTPaHHUKOB:

18 CTaHJapTHbIE TJIOCKOCTH, NTEPECCUECHUS
MPSIMBIX U MJIOCKOCTEHN

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannensHbIe MPSIMBIC U TITIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHbIe MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl

MEPIEeHIUKYISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB




23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIIpax

24

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OIPaHHUKAX

25

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TS
TIomaael, COoOpakeHHs O00MS

26

[ToBTOpenue: monaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIomaaen, COoOpakeHHs MO00MS

27

[ToBTOpEeHMe: mIomaIH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI01a e, COOOpaKEeHUSI TIOI00MS

28

[Tnomaau ceyeHniit MHOTOTPaHHUKOB:
TIOIIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MO00Us

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUsI MOA00MS

30

Konrtponsnas pabdora "[loBropenue:
MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

32

3amaun 06 yaBOeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKITUH yIiia




33

CrepeoMeTpuuecKre 3a1auu, CBS3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napajuiesienuneaa

34

[Ipukiaguelie 3aa4n, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

35

O0BEM npsAMOi TIPU3MBI

36

CrepeoMeTpuuecKkue 3aaun, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

37

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSMOIA TPU3MBI

38

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOH NPU3MBI

39

Brruncinenue o0bEMOB TE ¢ TOMOIILBIO
onpenenéHHoro uaTerpaita. OobéM
MTUPAMHU/TBI

40

®opmyrna 00bEMa MUpaMUIbL.
OTHOMIEHNE 0OHEMOB MTUPAMUJT C
00IIUM yTIIOM

41

®opmyna 00bEMa MUPaMHIbL.
OTHOMIEHNE 0OHEMOB MTUPAMUJT C
00IIUM yTIIOM

42

CrepeomeTpHudecKue 3a1auu, CBI3aHHbIC
¢ 00béMaMU HAKIIOHHON MPU3MBI

43

CrepeoMeTpUUYCCKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMU TUPAMHUIBI




[Mpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM THPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienne
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOIpaHHUKa"
[HunuHapudeckas TOBEPXHOCTb,

48 o0pa3ymolne UIMHIPHIECKOI
MMOBEPXHOCTH

49 Hunuaap. [Ipsmoit KpyroBod HUIMHAP.
[Tnomaab MOBEPXHOCTH IUIMHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHMYECKOU IoBepxHOocTU. KoHnyc

51 CeueHue KOHYyca IIOCKOCTBIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

52 Yceuénnsplit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,

MMOCTPOCHUEM CEUEHUH ITUITMHAPA,
KOHYyca




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIMIINH/IPA,
KOHYyca

57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

58

HpI/IKJIaILHI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

61

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. By u n3o6paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u
e€ yacreu

63

Cummetpus cdepsl U mapa

64

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

65

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOEHHUEM UX CEYEHMH MIIOCKOCTBIO

66

HpI/IKHaI[HBIe 3a4da4yu, CBA3aHHBIC CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Paznuynbie KOMOMHALIMY TEI BpAICHUS
Y MHOTOT'PAHHUKOB

69 3anauu o teme "Tena v MOBEPXHOCTH
BpareHus"

20 3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

79 O0béM mumrHIpa. Teopema 06 00béMe
MPSIMOTO IUJIMHAPA
Brruncienue o0bEMOB TEM ¢ TOMOILBIO

73 omnpeaenéHHoro uaTerpana. O0bpém
KOHYyca

74 ITnomanu 6OKOBOI U MOJTHON
MMOBEPXHOCTU KOHYCA
CrepeomeTpuuecKkue 3aJa4u, CBI3aHHbIE

75 C BBIYUCIIEHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknanueie 3ana4n mo Teme "OObEMBI
Y TUJIOIA M TOBEpXHOCTEH Ten"
O0BEM mapa u MapoBOTO CEKTOpA.

77 Teopema 06 06bEme mapa. [Tnomans

cdeprr. CTepeoMeTpryecKHe 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06’béMOB




11apa, IapoBOro CErMEHTa U ILIapOBOI0
CeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
mwiomaneio cdepbl. COOTHOIICHUS
MEXy TUIONIAIIMH IIOBEPXHOCTEH U
00bEMaMU TOT00HBIX TEJT

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0nEmMa mpu o 1o0uu.
CrepeoMeTpuuecKkue 3aaun, CBI3aHHbIE
C BBIYMCIIEHHEM 00BEMOB TeJ U
IJI0IIaAe MOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBUXKeHUSI U PAaBEHCTBO
¢duryp. O6mme CBOMCTBA ABUKEHUN

82

Buael n1BuxkeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHAS CHUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

83

[IpeobpazoBanms nomoowus. [Ipsmas u
chepa Diinepa

84

FCOMCTpI/I‘{CCKI/IC 3aaa4d Ha
NMPUMCHCHUC IBUIKCHUS

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”




86

O6o6maromee nosropenue 11 monsaTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapajienbHOCTD MPSIMBIX U
IJTIOCKOCTEH B IpOCTpaHCTBE"

87

O6o6maromee moBTopenue 11 moHsTHiA
1 METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"BekTops! B npocTpaHcTse"

88

O6o6maromee moBropenue 11 moHsTHiA
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"BekTops! B npocTpaHcTse"

89

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

90

Oo6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

91

O6o06maromiee nosropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"ITnomaay moOBEepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

92

Ob6o6maromiee nosropenue 11 monsaruit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3aIUsl 3HAHU:




"ITnomaay MOBEPXHOCTU U O0BEMBI
Kpyribix Ten"

93

HTorosas KOHTpOJIbHASA paboTa

94

WroroBas koHTpoJIbHAs paboTa

95

[ToBTOpeHue, 06001IIeHNE 1
CHCTeMaTH3aIlns 3HAHU

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcrtopus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH




COBPCMCHHBIX MHIKCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* Maremaruka. ['eomerpus, 10 xmacc/ Mepsmsik A.I'., Homupockuii JI.A.,
[TonskoB B.M.; mox penakuumeit [lononsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-
['PA®y; AxunonepHoe obmectBo «M3natensctBo «IIpocsemieHue»
PaGouas nporpamma yueGHoro nipenamera «I'eoMeTpusi»
st 10 — 11 kimaccoB (yriyOiaeHHBIN yPOBEHB)
ABtopckas nporpamma A.I'. Mep3iisika 1 ydeOHOro IiaHa CpeHEro O0IIEero

o0pa3oBaHus.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
l.TaditiryT A.T'., JIutBuHenko I'.H. — Crepeomerpus. 3agaunuk. 10-11 kmace

2.I'eometpus. 3agauu Ha yepTexax. 10-11.(03.H.banasin)

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1.OTKpBITHIN 6aHK OLIEHOYHBIX cpencTB 1o maTematuke (11-XI kmaccern):

fipi.ru/newrubank.



