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MNOACHUTEJIBHASA 3AIIMCKA

["'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 MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
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,
¥ HEOOXOIUMBIX I YCIEHTHOro Npo(heCcCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYyJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOLIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (POpMHUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU MPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C MPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBaHHUU MaTEeMaTHUECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMUA JIMHUAMH y4eOHOTO Kypca «I eomerpusi» 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
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHEe T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro rpenaMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
IyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHAS TPEYTOJbHAS MUPAMU/Ia U IPaBUIBHBIN TETpasap, Kyo. [IpencraBnenue
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
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS 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 paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpPA, TUpaMHUIbl 1 KoHyca. OOBEM IIapa u IIapoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
iockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHUKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaabh chephl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romoreTus. Permenue 3agau Ha
IJIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEUEHUs LIWJINHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAIIME YEpPE3 BEPIIUHY), CEYEHUS 11apa, METOAbl TOCTPOEHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTHUPOBAHUS, METOJ IepeHOca
CEKYILIEH IIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

JIBU2KEHHS B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UrYp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATbBI 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 PA3JIUYHBIX CTPYKTYp, SBICHHM, TpoLeayp
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEACTBOM MO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

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

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

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAUH, JaHHBIX, HEOOXOJUMBIX 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, MPEJICTaBIATh €€ B pPa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIAH, aJITOPUTM PELICHUS 3a/1auH, BEIOMPATh CIIOCO0 pelIeHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYkKIATh MPOIIECC U PE3yNIbTAaT PabOThI, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIAIA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEpHUPOBATH TOHATUSMHU, CBSI3aHHBIMH C yIJlaMud B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TIpH3Ma,
UpaMU/Ia, MPSMOYTOJILHBINA TTapaUIeNIenuIe T, Ky0);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHUs PUTyp Ha
IUIOCKOCTH;

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

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

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 BBINOJHATH ICUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TMpaKTUKe: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K kony 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C I[UIMHIPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) M
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJNl BpAIllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOIIAISIMU MOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPe0oOpPa3oBbIBATHL HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peraTh reOMETPUIECKUE 33/Ia4l Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUA H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATHh H3YyUYECHHBIE MOHATHUS,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TeOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIa U300pAKEHUS Ha
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYUKA, IIpsIMasi,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHS: IEpeceKaroNIecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N300pakeHre ceueHuil mupaMuipl, Kyoa
U TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpamnBaHue MoCTPOSHHBIX CEUSHUI
Pa3HBIMH [IBETAMHU

N300pakeHue ceueHuil nupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT YEPE3 UX
pEbpa. N3o0paxkeHue nepeceyeHus
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMHU

13

N300paxeHune cedeHuit mupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE NIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHms




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cneoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeoB AJisi HOCTPOCHUST CEYECHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIOCKOCTEH

MeTon ciie1oB 1Sl IOCTPOSHUS CEUeHUH.
CBoiicTBa IepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEpPTEKEH U 3aIuCh IIaroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IGpTC)KGfI " 3aI1MCh 111aroB
MOCTPOCHUS

20

[TocTpoeHue ceyeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ U 3aI1iCh I1aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
PONOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYTroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

AHanu3 KOHTPOJIbHOM paboTsl. B3anmHoe
pacroIoKeHUe MPSMBIX B IPOCTPAHCTBE.
CxkpemumBaromuecs npsiMble. [Ilpusznaku
CKPEIIMBAIOIINXCS IPSIMBbIX.
[TapannenbHble npsiMbIe B IPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamienpHOCTB TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNabHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapaynensHOE IPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
¢buryp B nmapayuieIbHON TPOSKITUH




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

['eomeTrpuueckue 3ajaun Ha BEIYMCIICHHE
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

35

[TocTpoenue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 TPSIMYIO0 Ha YepTexe 1
MapajuIeIbHOTO IPYroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas IpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayuienenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 napaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH.ICfI 4gepe3 TOUKY, HE




MPUHAJICKALLYIO TAaHHOUW TIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUCHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEM TpeThben

37

CBoiicTBa mapalIeIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NMapalyIeIbHBIX MPSIMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUYCHUH TIPSIMOI C
JIBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue 1MH OTpE3KOB B KyOe U
IPSMOYTOJIBHOM INapajuleenumnesie

IlepneH AUKYIAPHOCTD MPSAMON U
nockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
HEePHIEHIUKYIAPHOM K MJIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIC UM
npsIMbIe B MHOTOIpaHHHKaX

46 [TnockocTy U nepreHANKyIIpHbIE UM
npsIMbIe B MHOTOIpaHHHUKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO

49 Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast 1 oOpartHas)

50 Teopema o TpEx meprneHAnKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMuCs
IPSIMBIMH
[Touck neprneHaAuKyYISIPHBIX MPSIMBIX C

52 MOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[ToctpoeHue ceueHuit Kyda, MIpU3MBIL,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJILHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyoa, mpU3MBbl,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

60

61

Crioco0Obl OIIyCTUTb MEPIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponasnas padora "B3aumHoe
PacroJoKeHUe NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

AHann3 KOHTPOJIbHOM paboThI.
[ToBTOpEHUE: yroyi Mexay IpsMbIMA Ha
TUTOCKOCTH, TPHTOHOMETPHS B
POM3BOJILHOM TPEYTroJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METObI BBIYUCICHUS
yria MeXIy NpsIMbIMU B
MHOTOTpaHHHUKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEM; TeopemMa o IpsiMoi
nepeceyeHus IByX MI0CKOCTen
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

[TpsMoyronbHbIM napasienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSAMOYTOJIBHOTO
napaenenunena

70

TeopeMa 0 nuaroHany NpsAMOYTOJIbHOTO
napajielienunesa u cecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBArOIHEC NPSAMEIC,
napajiCJIbHBIC IIJIOCKOCTHU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIINBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPSAMBIMUA B
MMPOCTBIX CUTYyallUAX




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpHMOﬁ J0 IINIOCKOCTH

75

Bpluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIA
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DnemMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

79

AHam3 KOHTPOJIBHON paboTHI.
Cucremaru3anus 3HaHHUH
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

80

81

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupaMuaa

[Tpusma. IIpsimast 1 HaKJIOHHAS TPU3MBI.
[TpaBuibHAs mpU3Ma

82

[Ipssmoit napannenenunen,
NPsIMOYTOJIBHBIN Mapajienenumnen, Kyo

83

84

Beinykieie MHOrorpanHuku. Teopema
Ditnepa

Beinykiisie MHOrorpanHuku. Teopema
Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU




85 KonTtponpHas padora "MHororpaHHUKT" 1

86 AHanm3 KOHTPOIbHOM paboThl. [ToHsTHE 1
BEKTOPA Ha TUIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [TpaBuno mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIIKAITUX B OJTHOMN 1
TUIOCKOCTH

92 CkansipHo€ NpOU3BEICHUE 1

93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1

96 ITpocreitmue 3agaun ¢ BEKTOPaMH 1

97 [Ipocreiinme 3a1a4n ¢ BEKTOPaMH 1

98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1

99 Wrorosas kKoHTpOIBHAS paboTa 1

100 AHann3 KOHTPOJIBbHOMN paboTHI. 1
O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI

101 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 1

102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJsIIel yepes JBe TOUKu"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSIMBIMH B MHOTOTpaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MECXKAY MIOCKOCTAMU B MHOTOI'paHHUKaxX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOpAMHATaX

13 Haxonenue paccTosSHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B NIPaBWJILHOM MUpaMuJIe

15 KontponbHas pabora "Ananurudeckas
reomerpus"
AHaim3 KOHTPOJIBHOHK paboThl. CeueHust

16 MHOTOTPaHHUKOB: CTaHapTHBIE
MHOTOTPaHHHUKH

17 CedeHuss MHOTOI'PaHHUKOB: METOJ
CJIeIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaHJApTHBIE INIOCKOCTH, IIEPECEUCHUS
OPSMBIX M IJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
pacu€T OTHOLIEHHI
[TapannensHble IpsMbIE U MIIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
PSMBIMH
[eprieHAUKYIISPHBIE IPSIMBIE H

29 IJIOCKOCTH: CTaHJApTHBIE Mapbl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMpAMbIX, CUMMCTPHU MHOT'OI'PAHHUKOB




23

[lepneHuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJILHUKOB, (JOPMYJIBI JJIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
TJI0IIAJEH, COOOpaKEHUS TTO100MS

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Mst

Konrponsnas pabdora "[ToBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OIPAHHUKOB"

AHanu3 KOHTPOJIbHOM paboThl. O0BEM

tena. O0beM MMpsAMOYT'OJIBHOT'O
napajjejenmiicaa




32

3amaun 06 yaBOeHUU Ky0a, 0
KBajpaTtype Ky0a; 0 TPUCEKIIMH yIiia

33

34

35

CrepeoMeTpHYecKHe 3a/1aull, CBSI3aHHbIE
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenuneaa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MpAMOYT'OJIBHOT'O
napaujicjicnmicaa

O0BEM MIPSAMOIA TPU3MBI

36

CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIC
C BBIYHCIICHHEM 00BEMOB MPSIMOI
[IPU3MBI

37

38

[TpuxnanHele 3a1a4u, CBA3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Boruucnenue 06bEMOB Tell € TOMOLIBIO
omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Brrunciaenne 00bEMOB TEI ¢ TOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
MTUPAMU/IBI

40

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHne 00bEMOB TUPAMU/ C OOIIUM
yIJI0M

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU/I C 0OIIUM
YIJI0M

CrepeoMeTpuueckre 3aJauu, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHON MPU3MBI




CrepeoMeTpuueckre 3aJau, CBI3aHHbIE

43 N
¢ 00bEMaMH MUPaMUIbI
[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Ipumenenue 00bEMOB. Beruucienue
PacCTOSIHUSA A0 MIIOCKOCTH

47 KonTponpHas padora "O0béM
MHOTOTrpaHHHKaA"

AHaIM3 KOHTPOJIBHON pabOTHI.

48 [unuHapuyeckass HOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTH

49 Humuuap. [IpsMoi KpyroBon HUIMHAD.
[1nomaas MOBEpXHOCTH HUIMHAPA

50 Konnueckas moBepxHOCTh, 00pasyroire
KOHHYECKOU noBepxHocTh. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnslii konyc. M3o00paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas OOKOBOM MOBEPXHOCTH U

ITOJIHOM ITOBEPXHOCTH KOHYyCa




55

CrepeomeTpuuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEUCHHI IIWINHPA,
KOHYycCa

56

CrepeomeTpHuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

58

59

HpI/IKJIaHHBIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

Cdepa u map

60

61

62

Ilepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Buj 1 m3o0paskenue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
TUTOCKOCTBI0. B u m300pakeHue mapa
VYpasuenue chepsl. [Inomane chepst u
e€ yacrei

63

64

65

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,




CBsI3aHHBIC CO chepoil u mapom,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC CO

66 .
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJaPTHBIC MTOA00US

68 Paznuunable KOMOMHAIIMK TEJT BPAIICHHS
1 MHOTOT'PAaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

7 KonTponpHas padora "Tena u
MOBEPXHOCTU BpalieHus"
AHanu3 KOHTPOJIbHOM paboThl. O0bEM

72 nunuHApa. Teopema 06 00BEME TPSIMOTO
HUATUHIPA
Brrunciienne 00bEMOB TEJI ¢ TOMOIIBIO

73 onpeaenéaHoro uarerpaia. O0bpém
KOHyca

74 [Tmomaan 60KOBOM M ITOJTHOM
MOBEPXHOCTU KOHYCa
CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE

75 C BBIYHCIIEHHEM 00BhEMOB IIMITHH]IPA,
KOHyca

76 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI

Y TUTOIIAU TIOBEPXHOCTEH Ten"




77

78

79
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OO0BEM 11apa U MapoBOTO CEKTOpA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
rapa, mapoBOro CErMEHTa M IapoOBOTO
CeKTOpa

[Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaaso cepbl. COOTHOMIEHUS
MEX1y IUIOIIAIMU TIOBEPXHOCTEN U
00BbEMaMH MOTOOHBIX TEI

[TotoOHBIC Tea B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAIe TOBEPXHOCTEN

KonTponbnas pabota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tel"

81

AHanIn3 KOHTPOJIbHOM paboThI.
JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUS U PAaBEHCTBO
¢buryp. O61mue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napaieIbHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
IpSAMOi

83

[IpeobpazoBanwns noxoowus. [psmas u
cthepa Diinepa
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I'eomerpuueckue 3agaun Ha
IIPUMEHEHNE JBUKEHUS
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KonTponpHas padora "BekTops! B
npocTpaHcTse”

AHaM3 KOHTPOJIBHON paboTHI.
O6o6matomee moropenue 11 moHsTHI
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3allus 3HAHWI:
"[TapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHI
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BekTops! B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromee noropenue 11 nonsTuit
U METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

O6o06matomee moropenue 11 moHsTHIt
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsI 3HAHUM:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosropenue 11 nmoHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

93

94

Wrorosas koHTpoJsibHasA paboTa
AHaIM3 KOHTPOJIBHON pabOTHI.

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3aLMA 3HAHUI

95

[ToBTOpeHue, 0600IICHNE U
CHCTeMaTH3aIlUs 3HAHUH
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus CTepeoOMETpUH Kak
HaYKU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremMaturka: ajreOpa 1 Hadala MaTeMaTHYECKOTO aHaJIn3a, TCOMETPHS.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsenienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Marematuka: ajirebpa 1 Hayajla MaTeMaTHYECKOTO aHAJIn3a, TEOMETPHUSI.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkunoHepHoe oomectBo «M3narensctBo «IIpocsemenue»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://go.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-Is-

i-dr.html



Kpurepuu u HOpMbI OLlECHUBAHUS

Kpurepun onmookK:

K rpy0GpiM ommubOkaM OTHOCSTCS OIIMOKH, KOTOpbIE OOHAPYKMBAIOT HE3HAHUE
ydamuMucsi (GopMys, IMpaBHi, OCHOBHBIX CBOWMCTB, TEOPEM U HEYMEHHE UX
NPUMEHATDH; HE3HAHNE IPUEMOB PELICHHUS 33/1a4, pACCMATPHUBAEMBbIX B yUeOHHKAX,
a TaK)Ke BBIYUCIUTENbHBIC OMIMOKU, €CIIM OHH HE SIBIISIOTCS OTMHICKOI;

K HerpyObIM ommbOkamM OTHOCATCS: MOTEps KOPHS WMIN COXPaHEHHWE B OTBETE
IIOCTOPOHHETO KOpHs; OTOpachiBaHME O€3 OOBACHEHUH OJHOIO0 M3 HUX U
PaBHO3HAYHBIE UM;

K Hegoueram OTHOCATCSA: HEAOCTATOYHOCTh MJIM OTCYTCTBHE MOSICHEHMH,
000CHOBaHUH B PEILICHUSX.

O1eHKa YCTHBIX OTBETOB YYAIIIMXCS IO MaTeEMAaTHKE:

OTBET OLIEHUBAETCSA OTMETKOU «5», €CIIN YUEHUK:

-TIOJIHO PACKPBUI COJACP)KaHWE MaTepuasa B o0beMe, IPEAyCMOTPEHHOM
MpOrpamMMon U y4eOHHUKOM,

- U3JIOKWJI MaTepuall TPaMOTHBIM SI3BIKOM B OIPEICIICHHOM JIOTHMYECKOU
MOCJIEA0BATEIbHOCTH, TOYHO UCIOIb3Ysd MAaTEeMaTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY;

- IPABUJILHO BBITIOJIHWI PUCYHKH, YEPTEKU, TPadrKH, COMYTCTBYIONINE OTBETY;

- TIOKa3an yMEHHUE WUTFOCTPUPOBATh TEOPETHYECKUE  TOJOKECHUS
KOHKPETHBIMU npuMepaMH, MPUMEHSATh HMX B HOBOM CHUTyallMu MpHU

BBIIIOJIHCHUH IPAKTUICCKOT'O 3aJlaHHA,



- MPOAEMOHCTPHUPOBAJI YCBOCHHE PAHEE U3YUEHHBIX COMYTCTBYIOIIKX BOMPOCOB,
c(hOpPMHUPOBAHHOCTh U YCTOMYMBOCTh UCIIOIB3YEMBIX TIPU OTPAOOTKE YMEHUIN
U HaBBIKOB;

- OTBEYAJ CaMOCTOATENHHO 0€3 HABOJSIIMX BOMPOCOB Yy4yUTENS. BO3MOMKHBI
OJIHA - JIB€ HETOYHOCTH NPHU OCBEUIEHUH BTOPOCTENEHHBIX BOMPOCOB HIIM B
BBIKJIAJIKAaX, KOTOPbIE YUYEHUK JIETKO MCIIPABUII IO 3aMEYaHUIO YUUTEIIS.

OTBET OIICHUBAECTCA OTMETKOM «4», €CIM OH YAOBJIETBOPSET B OCHOBHOM

TpeOOBAHUSIM  HA OLICHKY
«5», HO IPHU 3TOM UMEET OJIUH U3 HEJOCTATKOB:
-B  M3JIOKEHUU JIOMYIIEHbl HEOOJbINME MpoOeNbl, HE HUCKA3UBIIUE
MaTeMaTU4YeCKOe COJIepKaHUE OTBETA;
- IOMYIIEHbI OJUH — JIBa HEJ0YeTa MPHU OCBEIIEHUH OCHOBHOTO COJCpP>KaHUS
OTBETA, UCIIPABJICHHBIC 110 3aMEUAHUIO YUUTEJIS,
- IOMYIIIEHbl OmMOKa Wik Oojiee JABYX HEJAOYETOB TMPU OCBEIICHUH
BTOPOCTEINEHHBIX BOIMPOCOB WJM B BBIKJIAJIKAX, JIETKO HMCIPaBJIEHHbBIC 10
3aMEUYaHUI0 YUUTEIIS.

OtMmeTKa «3» CTAaBUTCS B CICAVIONINX CIIyYasIX.

- HETIOJIHO WJIM HENOCJEN0BAaTENbHO PACKPBITO COJEp)KaHUWE Marepuala, HO
MOKa3aHo o0lllee MOHMMAaHWE BOMpPOCAa W MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBbIE JJIsl JalbHEWIIEro YCBOEHMsI IPOrpPaMMHOIO Marepuala

(ompenenennbie « TpeOoOBaHUAMH K MATEMATHUECKON MTOJATOTOBKE YUAIIIHXCSD );



- IMETIUCh 3aTPyAHEHUSA WM JOMYIIEHBl OIIMOKKA B OMpPENEICHUH TOHSATHUH,
UCIIOIb30BAHUM MATEMATUYECKOM TEPMHUHOJIOTMHU, 4YEPTEKaX, Bbl KIAJKaX,
VICIIPABJICHHBIE I10CIIE HECKOJIBKUX HABOJSAIIUX BOIIPOCOB YUUTEIIS,

- YYEHHUK HE€ CIpaBWICSI C IPUMEHEHUEM TEOPUM B HOBOM CUTYyallUH IIpU
BBIIIOJIHEHUH MPAKTUYECKOTO 3a/1aHMsI, HO BBINOJIHWI 3aJaHUs 0053aTEIbHOIO
YPOBHS CIIOKHOCTH 110 TAaHHOW TEME;

OtMeTKa «2» CTAaBUTCS B CIECAYIONINX CIyYasIX.

- HE PacKpbITO OCHOBHOE COZIepaHue yueOHOTo MaTepuaa;

- 00OHApY’KEHO HE3HAHHE WM HEMIOHMMaHue YYEHUKOM OoJbllel Win Hanboee
BaXHOU YacTu yuyeOHOIro MaTepuaa,

- IONYIIEHbl OMMOKM B OMNPEACIICHUH TMOHATHA, NpU HCHOJIb30BAHUU
MaTeMaTUYeCKOM TEPMHUHOJOTUHU, B PUCYHKaX, yepTexax WiM rpadukax, B
BBIKJIQJIKAX, KOTOpPBIE HE MCIIPABICHBl IIOCJIE€ HECKOJBKMX HAaBOIALINX
BOIIPOCOB YUUTEII.

OrMmeTka «1» CTaBUTCS, €CIIH:

- YYCHUK OOHAPYX U TIOJIHOE HE3HAHWE W HETIOHUMAaHHUE U3y9aeMOro y4eOHOTro
Marepualia Ui He CMOT OTBETUTh HU HA OJIMH U3 MOCTABJICHHBIX BOMPOCOB IO
U3y4aeMOMYy MaTepHuaiy.

O]_IeHKa IMHUCBbMCHHBIX KOHTPOJIBbHBIX Da6OT YYANIUXCS .

OtmMmeTKa «5» CTaBUTCA, €CIIN:

- paboTa BBINOJIHEHA TIOJTHOCTHIO;



-B pEIICHUH HET MaTEeMaTUYECKHX OIMMUOOK (BO3MOXKHA OJIHA HETOYHOCTH,
OIHCKa, HE SIBIISIOMIASCS CIEACTBHEM HE3HAHUWS WM HETIOHUMAaHUS y4eOHOTO
Marepuana).

OtMmeTKa «4» CTaBUTCS, €CIIH:

-paboTa BBIOJIHEHA TIOJHOCTHIO, HO OOOCHOBAaHMS IIAroB pPELICHUS
HEJOCTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYKICHUS HE SIBISLIOCH
crenuaIbHbIM 00BEKTOM MPOBEPKH);

- IOMyIIeHa oJHa OomMOKa WM JBa-TPU HEIOYeTa B BBIKJIAJKaX, PUCYHKaX,
yeprexax WiM rpapukax (ecyiv 3T BUbl paObOThI HE SIBISUIUCH CHIEUAIBHBIM
00BEKTOM TMTPOBEPKH).

OtMeTKa «3» cTaBUTCS, ECIIU:

- IONyIIEeHbl OoJjiee OAHOW OmMOKM WM Oojee ABYX-TpEX HEIOYETOB B
BBIKJIQJIKAX, YEPTEekKaxX WK Tpadukax, HO ydaniuics BiaageeT 00s3aTeIbHbIMU
YMEHUSIMU 110 TPOBEPSAEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

- IOIMYIICHBI CYHICCTBCHHLBIC OIHI/I6I(I/I, ITOKa3aBIIHNC, YTO y‘—IElH.[PIfICH HC BJIaACCT
00s13aTeILHBIMU YMCHUAMMU 110 I[ElHHOfI TEME B MMOJHOM MCpC.

OtMetka «1» cTaBUTCH, €CIIU:

paboTa mokazaja MOJIHOE OTCYTCTBHE Yy Y4Yallerocs o0s3aTelbHbIX 3HAHUM U
YMEHUHN N0 MPOBEPSEMON TeMe WM 3HAYUTENIbHAS YacTh PabOThl BBINOJHEHA HE

CaMOCTOATCIIBHO.



Ilpu _mecmuposanuu Bce BepHble OTBETHI OepyTcsa 3a 100%, Torma ormerka

BBICTABJIICTCA B COOTBCTCTBHU C Ta6HHHeﬁZ

[IporieHT BBIMOTHEHUS 3aJaHUS OtMmeTKa

95% u 6onee OTJINYHO

80-94%% XOPOIIO

60-79%% YAOBJIECTBOPUTEIBLHO
MmeHee 60% HEYJIOBJICTBOPUTEIBLHO

KonTponbhas pabota




Bapuasnr 1

1. Ocunosanne AD rtpanemuu ABCD nemxHT B HJIOCCKOCTH (L.
Yepes Toukn B u C npoBegeHHl NapaieNnbHble NIPAMEIE, Iepe-
CEKAIIME MIOCKOCTh 0. B TOUKAX E 1 F COOTBETCTBEHHO.

a) Kakoro B3aUMHoe pacnojioxenue Npameix EF u AB?

6) Yemy paBeH yroa Mexay npameiMu EF um AB, ecaum
ZABC = 150°? OrBet 000CHYHTE.

2. Iam npocTpaHCTBeHHEBIH ueTsipexyroabHuk ABCD, B KoTO-
poMm guaronanu AC u BD papupl. CepequHbl CTOPOH 3TOTO 4Ye-
THIPEXYTOJBHAKA COeXMHEHBI TIOCIE[0BATEIBHO OTDE3KAMH,

a) BeimonHuTe pHCYHOK K 3ajauye.

6)* JloramxuTe, UTO MOJYUYEHHBIM YETHIPEXYTONBHIUK — POMD.

KontponbsHas pabota « MHOTOTpaHHUKK

Bapuanr 1

1. Ocnopanuem mupamuasl DABC aRnsercs mpaBuIbHEL Tpe-
yronsiuk ABC, ctopoHa KoToporo pasHa g. Pedpo DA mep-
neH Ky AApEo K maockoetd ABC, a mrockoers DBC cocras-
nger ¢ miockocrbio ABC yrox 30°, Haiinure miomaps Goxkooi
MOBEPXHOCTH THPAMUTE,

2. Ocuoannen mpamoro mapannenemunesa ABCDA,B,C.D,
aenserca pom6 ABCD, cTopona xoToporo pasHa @ u yroJ pa-
sed 60°, [Inockocts AD,C, cOCTABAAET C ILIOCKOCTBED OCHOBA-
mug yrox 60°, Hampure:

a) BHICOTY poMOa;

6) BBICOTY mApANIENeNANe,;

B) MIOmMARh 00KOBOI TOBEPXHOCTH MApaeNemuIea;

I)* IIoWab MOBEPXHOCTH Napallielenumesa.

KonTtponsubie padotsl 11 kmace

«Bexkmopuoi»



1 BapuanT
1) BbUuCIUTH CKANSAPHOE MPOU3BEICHHE BEKTOPOB MU P, eciu

m=2a-b, p=a+b, da=3i+], b=—4]+k.

2) aun xyo ABCDA;1B1C1D; Haiitu yron mexay Bektopamu AD: 1 BM
riae M — cepenuna pedpa DD;.

3) Han npsmoyroibHbii napamtenenunes ABCDA;B;:C:D; DA =1, DC=
2, DD; = 3. Haiitu yron mexnay: a) npsmbeiMu CB1u D1B; 0) npsmoit
AiM u mmmockoctbio CC1D;1D, rie M — nentp rpanu DCC;D;.

KourpouabHas padora no reomerpuu Nel «Bexmopui»
2 BapuaHT
1) BeIYuciauTh CKaJIsipHOE MPOU3BEACHUE BEKTOPOB MU P, eciu

m=a-b, p=a+2b, a=-i+3], b=2i+k.
2) Haun xkyo ABCDA;1B1C1D;. Haiiti yros Mexty BeKTOpaMu ATC 5 DEl .

3) B xyoe ABCDA;B;C;D; touka M nexur Ha peOpe BB1, npuuem BM :
MB; =3 :2, artouka N nexur Ha peobpe AD, mpuuem AN :ND =2:3.
Haittu yron mexny:

a) npsmeiMu A1D u DCy;  6) mpsimoit MN 1 mmockocteto DD;C4C.

KonTpouabnasi padbora no reomerpuu Ne2  «uaunop. Konyc. llap.)
1 BapuanT

1) OceBoe cedueHue NWIMHIPA — KBAIPAT, TUIONIA/(b OCHOBAHHS IIMITHH/PA
paBHa 167 cM?. HaiiTu mioma b moJHOM MMOBEPXHOCTHU LUJIUHAPA.

2) BricoTa KoHyca paBHa 6 CM, YTOJI IPU BEPIINHE OCEBOTO CEUCHHS PABEH
120°. Haittu: a) miomaab ceYeHus! KOHyca IITOCKOCThIO, TPOXOIAIIeH
gyepes B 00pa3yrolne, yrojl Mex1y KoTopsiMu paBeH 30°; 0) muiomaas
OOKOBOI MTOBEPXHOCTU KOHYCA.

3) Jmuametp miapa paBeH 2m. Uepes KOHEI] [uaMmeTpa MpoBeeHa TNIOCKOCTh
nox yriom 45° k Hemy. Haiitu nnmuHy TuHUM niepecedeHust cepbl ITon
IIJIOCKOCTBIO.

Konrpoabnast pabora mo reomerpuu Ne2 «{ununop. Konyc. Illap.»
2 BapuaHT



1) OceBoe cedeHHe NUIMHAPA — KBAAPAT, THArOHAIh KOTOPOTO paBHA 4 CM.
Hawitu nmomaib moaHOW NOBEPXHOCTH LUJIMHAPA.

2) Pajnyc ocHOBaHMsI KOHYCa paBeH 6 cM, a 00pa3yrolias HaKJIOHCHA K
MI0CKOCTH OcHOBaHus noa yraom 30°. Haiftu: a) mioiaas ceyeHus: KoHyca
MJIOCKOCTBIO, MPOXOISIIEH Yepe3 IBe 00pa3yIoline, yroia MeX1y KOTOPbIMU
paBeH 60°; 0) ruIomaas 60KOBOM MOBEPXHOCTH KOHYCA.

3) Juametp mapa 4m. Yepes KOHEI| [uamMmeTpa MpoBeCHAa TNIOCKOCTh MO/
yraom 30° k Hemy. HaliTi miomaas cedyeHus mapa 3Toi MmiI0CKOCTHIO.

KounrpouabHasi padora no reomerpuu Ne3 «7Tena epawenusn)
1 BapuanT

1) B koHyc, 0ceBOE CeUCHHE KOTOPOTO €CTh MPaBUIbHBINA TPEYroJbHUK,
BrucaH map. Haiftu oTHomIeHHe rtomaau chepsl K miIonaan 60KoBOM
MMOBEPXHOCTHU KOHYCA.

2) JluameTp I11apa paBeH BbICOTE IUJIMHAPA, OCEBOE CEUCHHE KOTOPOTO €CTh
kBajpatr. HaliTu oTHOIIEHHE 00BEMOB TIapa U MUIUHAPA.

3) (momosHUTENBHO) JInaroHaIbHBIM CEUEHUEM MTPSIMOYTOJIBLHOTO
napajiyieNenune1a, BHMCAHHOTO B IIap, sIBIsAETCSA KBaapar. Halitu miomanb
ATOTO JUATOHAJIBHOTO CEYEHUs, €Clid 00bEM I1apa paBeH V.

KonrpouabHasi padora no reomerpuu Ne3 «Tena epawenus
2 BapuaHT

1) duameTp mapa paBeH BbICOTE KOHYCa, 00pa3yrolasi KOTOPOro COCTABIISIET C
IUIOCKOCTBIO OCHOBaHMs yroi 60°. HaiiTu oTHo1IeHHEe 00beMOB KOHYCa U
mapa.

2) O6BeM HUIMHIPA paBeH 961 cM® |, TUIOIAIb €ro 0CEBOTo cedeHus — 48 cm?,
Haiitu momaas chepsl, OMMCaHHOW OKOJIO NUIUHAPA.

3) (momoaauTensHO) [T101a1b TOBEPXHOCTH Ky0a paBHA TLIOMIA
MOBEPXHOCTH I1apa. HaliTu oTHOIeHne 00beMOB Ky0a U 1apa.

[ToaroroBka y4duTesneM HMTOTOBOrO TECTA BO3MOXKHA II0 JaHHbIM caurta «Pemry
OI'D», ®UIIN u np.
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