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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXKHOCTh HW3YUYEHUs JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHust mporpaMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIEHU(PUYHBIX TEOMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOrO MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

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

(GopMuUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOUIEro MUpa, 3HAaHWE MOHATHIHOIO anmapara 1o pa3iaery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOIUTh
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 AaKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHusl CTepEeOMETPUUECKUX 3a/lad U 3aJad C MNPAKTUYECKUM COJEPKAHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAaHHE WHTEUICKTYAJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paAcHoO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMI», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKUX YMEHHUH paclpeaensercss He TOJbKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rojgaMm oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00YyYarOIIUXCs, pacIUpss U YIriryomusis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBJIsAIoUIe yueOHoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMbIX. [lapaninensHOCTh IPSAMBIX U INIOCKOCTEN B IMIPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapayjiesibHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB JUJI TPEXTPAHHOTO YIIA.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCABP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABUWIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapauienenunena. Teopema O pas3oKEHUHM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: MUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcaHHas B
MUINHAP, ONMHMCAaHHas oOKojo muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



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

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BeKTOopa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEpPEHoC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHas CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUICHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHUW IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U 00I1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYPOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUH MEXKIy TMOHATHUSAMH, (DOpMyIUpOBaATH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOJBI C HCIOJb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX |
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

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

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH IpapuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM UMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JTEUCTBUI ¥ MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJICTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUNHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboOThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeh COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEpUsiM, CHOPMYITUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOI'PAHHHUKOB PA3JIMYHBIMU METOAAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIECHUUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHUH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh HU3YYECHHbIEC MOHSTHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yecku  CcQOopMyIHpPOBAHHON
npo6JyieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, peliaTh MPaKTHUYECKHE 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, 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 (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4X HA BBIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TEJl BpalleHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;
MPUMEHSATh TEOMETpUUeCKHe (HaKThl JJIST PEIICHHUS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

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

MPUMEHSTh MPOTPAMMHEBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1a4l, CBSI3aHHBIE C HAXOXXICHHEM TE€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX B TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE

MpaBUJIa U300paKeHMs Ha
PHUCYHKE IJIOCKOCTH,

10 KUIIACC
Ne KonuyecTBo yacos
JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
n/ Tema ypoka Becer  Kourpoabnnl = IIpakruuecku pecypent
n 0 e padoThI e padoThbl
1 [ToBTOpenue. TpeyronbHUKH. 1
9 IToBrOpenune. YeThIpEXyronbHUK 1
.
3 [ToBTOpenune.OKpyXKHOCTb U 1
KpYT.
[ToBTOpenue.Bncanusie u
4 OIHMCaHHBIE TPEYTOJIbHUKU U 1
YETBIPEXYTOJIbHUKHU.
5 IToBTOpeHne.BexkTopsl. 1
5 [ToBTrOpenue ./lnarnoctudeckas 1
pabora.
OcHOBHBIE TIpaBUIIA
M300pakKeHUsI Ha PUCYHKE .
7 [I0CKOCTH, MAPATIENHHEX 1 https://resh.edu.ru/subject/lesson/4756/start/20354
MPSIMBIX (OTPE3KOB), CEPETUHBI 2
OTpe3Ka
[lonsTHS cTepeoMeTpUn: TOUKA,
npsiMasi, II0CKOCTb,
8 npocTpancTBO. OCHOBHBIE 1 https://resh.edu.ru/subject/lesson/4756/start/203542/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

MapajuIeTbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHbI OTpPE3Ka

ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, NIEPECEKAIOIIUECS
npsMas U mJIOCKOCTb,
IIOJIyIIPOCTPAHCTBO

10

11

12

13

[TonsaTHs: MIEepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOLIHECs
psiMasi ¥ MJI0CKOCTb;
HOJYTIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (DUTYD.
MHororpaHHuKy, U300paKeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AXCHOMEI CTCPCOMCTPUH .

14

15

16

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

Meron cienoB 1 MOCTPOEHUs
ceueHuii. CBoiicTBa
[IEpECECYCHUN NPSMBIX U
IIJIOCKOCTEN

N3o0paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIEC MPOXOIST Yepe3 X
pebpa. N3o0pakenue




MepeceyeHus MOJIyYeHHBIX
IJIOCKOCTEH.

17

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1o Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3aIKCh
I1arOB MOCTPOCHHUS

https://resh.edu.ru/subject/lesson/4912/start/23573/

18

19

[ToctpoeHue ceuenuit

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

https://resh.edu.ru/subject/lesson/4912/start/23573/

https://resh.edu.ru/subject/lesson/4912/start/23573/

20

Mertoa cnefoB st TOCTPOSHUS
ceuenuii. CBoiicTBa
MepeceYeHU i IPSIMBIX U
IUIOCKOCTEH

21

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXkKEH 1 3anuch
I1aroB MOCTPOCHUS

22

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXkKEH 1 3aIKch
I1aroB MOCTPOCHUS

23

24

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxenue
NPSIMBIX B IPOCTPAHCTBE.



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

CkpeuBaroniyecs rnpsiMple.
[Tpu3HaKy CKPEeUMBAIOIINXCS
npsmbIxX. [lapamiensabie
IpsIMBbIE B TPOCTPAHCTBE

25

26

27

28

29

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napajieIbHON JAaHHOW MPSMOH,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JlaHHOU npsimoil. Jlemma o
MePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapannienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS MTPSIMBIX

[TapannensHoe
npoektupoBaHue. OCHOBHBIE
CBONCTBA MapaJUIEIbHOTO
npoektupoBanus. M3o00pakeHue
pa3HbIX GUTYpP B ApAILIETBHOMN
MPOEKIUU

enTpanbpHas nmpoekuus. YToiui ¢
COHAITPABJICHHBIMU CTOPOHAMM.
Yron Mexay npsMbIMu

3amaun Ha OKA3aTeILCTBO U
HCCIIeJOBaHNE, CBSI3aHHBIE C
PacCIOJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/272668/

https://resh.edu.ru/subject/lesson/6065/start/125651/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/

30

31

32

33

34

35

IlonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUNIOCKOCTH B
npocrpanctse. IIpusnak
[IapAJUIEIbHOCTH IPSIMOU U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

['eomerpuueckue 3a1aun Ha
BBIUYMCJIECHHE U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPALICIBHOCTHIO
NPSAMBIX U IITIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceueHus,
MIPOXOJISAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTexXe U

MapayIebHOIO IPYTrOM MPSMOiA.

Pacuét oTHOIIIEHU I

[TapannensHas npoekuus,
MPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi Kyda u
napauienenumnena. CBoncTa
napaiesienure1a 1 MpU3Mbl

[TapannenpHble MIIOCKOCTH.
[Ipu3Haku napaineabHOCTH
JIBYX TIJIOCKOCTEN

Teopema o0 mapajieIbHOCTH U

CANHCTBCHHOCTH IIJIOCKOCTH,
HpOXO,[[SIH.ICfI qepe3 TOUKY, HC

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/6129/start/131672/

https://resh.edu.ru/subject/lesson/6129/start/131672/



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

MPUHAJICHKALLYIO TAHHON
IJIOCKOCTH U CJIE/ICTBUS U3 HEE

36

CaolicTBa napamuienbHbIX
IUTOCKOCTEH: 0 MapauieIbHOCTH
NPSIMBIX TIEPECEUCHHS TTPU
NepeceueHu  IBYX
HapauIeIbHBIX IIOCKOCTEN
TpeTbhen

https://resh.edu.ru/subject/lesson/6129/start/131672/

37

38

CaolicTBa napamienbHbIX

TUTOCKOCTEH: 00 OTpe3Kax
napauIebHBIX MPSIMBIX,

3aKITFOUEHHBIX MEXKITY 1
napauIeIbHBIMU ITIOCKOCTSIMU;

0 TIepeceYeHIH MPSIMOU C ABYMSI
napauIeIbHBIMU IIOCKOCTSIMU

[ToBTOpeHue: Teopema
[Tudaropa Ha mIockocT!

https://resh.edu.ru/subject/lesson/6129/start/131672/

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a u

IPSIMOYTOJIBHOTO 1
napaJuleenunesaa

Beruucnenue JUIMH OTpE3KOB B

KyOe U IpsIMOYTOJIbHOM 1
napaiesienure e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipr3Hak
NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/

43

IlepnieH IUKyYIAPHOCTD NPSIMOU U
miockocty. [Ipu3Hak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

44

45

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOI,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K
IIJIOCKOCTH

[InockocTtu u
MEePIEHIUKYISIPHBIE UM IIPSIMBbIE
B MHOT'OTpaHHUKaX

https://resh.edu.ru/subject/lesson/4757/start/20566/

46

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

47

48

49

[lepnenquKymsip U HAKJIOHHAS.
[TocTpoenue nepneHauKyIspa
M3 TOYKHU HA IPSAMYIO

[leprieHAUKyYNIAp U HAKIOHHAS.
[TocTpoeHue nepreHAuKyIspa
M3 TOYKU Ha NPAMYIO
TeopeMma o Tpéx
NepIeHANKYIsApax (nmpsamas u
oOpatHas)

https://resh.edu.ru/subject/lesson/6127/start/221519/

https://resh.edu.ru/subject/lesson/6127/start/221519/

50

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOpartHas)



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/

51

Yron mexny
CKPEITUBAIOIIUMHUCS TPSIMBIMHA

52

53

54

ITonck nepreHMKyIApHBIX
IPSIMBIX C IIOMOIIBIO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN

OpToroHajibHOE
MIPOEKTUPOBAHHE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIILHOMN
MUPaMUIbI C HOMOILBIO
OPTOrOHAJILHOW IPOEKINU

55

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPaBUIBHON
MUPaMHUIBI C TIOMOIIIBIO
OPTOTOHAIBHON TMPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IInockoctu cummeTpuil B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepneHauKyJISpHOCTH
MPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

58

59

[IpaBUNBbHBIE MHOTOIPaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

HpaBI/IHBHHe MHOT'OTpaHHUKH.

Pacuér paccTosgHMI OT TOUKH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/5444/start/221486/



https://resh.edu.ru/subject/lesson/5444/start/221486/

60

CriocoObl OMyCTHTH
NEePHEeHUKYISPBL: CAMMETPHS,
CIIBUT TOYKH IO TapaJuICIIbHON
NpAMOit

61

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

62

63

64

65

66

KontponsHas pabora
"B3aumHoe pacrnosioxxeHue
IIPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yron Mexay
IIPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B
IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEeopeMa KOCHHYCOB

IloBTOpEHME: Yroa MeXAy
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckue MeToAbI
BBIUHCIICHUS YIIIa MEXIY
IPSIMBIMU B MHOTOTpaHHHUKaX
JIByrpanssbIii yroi. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO
yria

67

[TepnenguKkynsipHBIE TIIIOCKOCTH.
CsBolicTBa B3aUMHO
MePIEHIUKYISIPHBIX TUIOCKOCTEN

https://resh.edu.ru/subject/lesson/4748/start/20810/



https://resh.edu.ru/subject/lesson/4748/start/20810/

68

69

70

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHust IByX MI0CKOCTel
MEPIEeHIUKYISAPHBIX TPEThei
IJI0CKOCTH

IIpssMOyTONBHBIM
napajuiesenumes; Kyo;
U3MEpEeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napasuiefienuneaa

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJIenuIea u cleICTBUE
n3 Heé

71

CrepeomeTrpuueckue u
MPUKJIAJIHbIE 3a1a4U, CBA3aHHbIE
CO B3aUMHBIM PaCMOI0KEHUEM
HPSIMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
NpsAMbIE, MMapAJIIETbHbBIC
IIJIOCKOCTH B CTaH)lapTHI)IX
MHOT'OI'paHHUKaX

73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
paccTosTHUE MEXITY
CKPEUIUBAIOIIUMHUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX




74

PaccrostHUE OT TOYKH 11O
IIJIOCKOCTH, PACCTOSTHHE OT
MPSMOH 10 TIJIOCKOCTH

75

Beruucnenue paccrosHun
MEXKIy CKPEIUBAOLIUMUCS
MPSMBIMU C TIOMOIIBIO
NEPIECHIUKYIIIPHON IIJIOCKOCTH

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB M CHHYCOB
IUIS1 TPEXTPAHHOTO YTJIa

https://resh.edu.ru/subject/lesson/6063/start/21120/

7

78

79

DneMeHTHI CheprudecKoit
T€OMETPHH: TeOe3NUECKUE
JMHUM Ha 3emiie

KontponbHas padora "Yrisl u
paccrosiHus"
CucremaTuzanus 3HaHUN

"MHOrorpaHHuK 1 €ro
JJIEMEHTHI"

https://resh.edu.ru/subject/lesson/4023/start/149352/

https://resh.edu.ru/subject/lesson/6018/start/221550/

80

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

https://resh.edu.ru/subject/lesson/5866/start/221576/

81

82

ITpusma. IIpsamas v HakIOHHAs
npusMsl. [IpaBunbHas npusma
[IpssMo#t napainenenunes,
IIPSAMOYTOJIBHBIN
napaiesienunes, Kyo

https://resh.edu.ru/subject/lesson/5443/start/21270/



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5443/start/21270/

Bprlykiible MHOTOTpaHHHUKMU.

83 Teopema Ditnepa 1
BrImykiible MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe 1
Y TIONTyTIPaBUIIbHBIE
MHOTOTPaHHUKHU
85 KonTponbnas pabora 1
"MHororpaHHuku"
86 Honsmite Bextopa fa mockocTH 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
U B IPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenne BekTopa 1o 6azucy
91 TPEX BEKTOPOB, HE JIEXKAIUX B 1
OJTHOM MJIOCKOCTH
92 CkasisipHOE TIPOU3BEICHUE 1
93 Brruncnenue yrina Mmexmay 1
BEKTOpPAMH B IPOCTPAHCTBE
94 [Ipocreiimne 3amauu ¢ 1
BEKTOpaMH
95 [Ipocreiimue 3aga4um ¢ 1
BEKTOPAMH
96 Hpocteiiunte sazasn ¢ 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMH
97 Hpocteiiue saza:n ¢ 1 https://resh.edu.ru/subject/lesson/6404/start/132055/

BEKTOPaMH



https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/

O0001IeHYE ¥ cCUCTEMATU3 AU

98 . 1
3HaHUH

99 0606HvleHHe Y CUCTEMAaTH3aIHS 1
3HAHUU

100 Hrorosas koHTpobHas paboTa

101 HroroBast kKoHTpoOIJIbHAsE paboTa

102 O606HuleHI/Ie A CUCTEMATU3ALN 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
pecypcsbl

IToBTOpEeHUE TEMBI
"Koopaunatsl BeKkTOpa Ha
MIJIOCKOCTH U B
npoctpaHcTae”

https://resh.edu.ru/subject/lesson/5724/start/21892/

[ToBTOpEHHE TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEeHME TEMBI
"Beluucienue yria Mexay
BEKTOpPAaMH B IIpocTpaHcTBe"

IToBTOpPEHME TEMBI
"VpaBHEHHE IPSIMOH,
IIPOXOMAIIEH Yepes3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

https://resh.edu.ru/subject/lesson/5723/start/149167/

https://resh.edu.ru/subject/lesson/6297/start/22283/

https://resh.edu.ru/subject/lesson/5731/start/22407/

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5731/start/22407/

JInneliHbIe HEPABEHCTBA,
JUHENHOE
IIPOrPaMMUPOBAHUE

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIPpOrpaMMUpPOBaHUE

10

11

12

13

AHaUTUYECKUE METObI
pacdéra yria Mexay
MpsAMbIMH B
MHOI'OrpaHHHUKax

AHaJINTUYECKUE METOIbI
pacuéra yria Mexuy
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

®dopmyna pacCTOSHUS OT

TOYKH 10 IIIIOCKOCTHU B
KOOpJAWHAaTax

Haxoxnenue paccrostHui OT
TOYKH JI0 TJIOCKOCTH B Ky0e

14

Haxoxnaenne pacctostHuit OT

TOYKH J0 IIJIOCKOCTH B
IIPaBUJIBHON ITUPAMUJIE

https://resh.edu.ru/subject/lesson/6083/start/149229/

15

16

KonTponbnas pabota
"AHaTuTH4YeCKas
reomerpus”

CeueHus MHOT'OTPaHHUKOB!

CTaHJapTHBIC
MHOT'OT'paHHUKH



https://resh.edu.ru/subject/lesson/6083/start/149229/

17

CeueHust MHOIOTPaHHUKOB:
METOJ CIIEJIOB

18

CeueHust MHOTOTPaHHUKOB:
CTaH/IapTHbIE IIOCKOCTH,
HepecedeHus! MPSIMbIX U
IIJIOCKOCTEMN

19

20

21

[TapamiensHble IpsIMbIE U
IUIOCKOCTH: MapajieibHbIe
CeUYeHUs

[TapannenpHbIC IPSMBIC U
IJIOCKOCTH: Pacu€T
OTHOILIEHUI

HapanﬂeanHe IIPpsAMBIC U
IJIOCKOCTH: YTJIBI MCIKIY
CKPCIHIUBAOITUMHUCS
MMpAMbIMHA

22

23

24

[IepnieHauKynsIpHBIE
IIPSAMBIE U IIOCKOCTH:
CTaHJapTHbIE Napbl
NEPIEHANKYIIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB
[IepnieHquKynspHBIE
IIPSIMBIE U INIOCKOCTU:
Teopema 0O Tpex
NEPHEHANKYIIAPax
[IepnieHquKynspHBIE
IIPSIMBIE U INIOCKOCTH:




BbIYUCJICHUA JJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
(bopMyIIBI TS TUTOINAICH,
CO00paxKeHus Moa00us

26

27

28

29

30

[ToBTOpeHwue: muomaau
MHOTOYTOJIbHUKOB,
(bopMYIIBI TS TUTOIHAICH,
COOOpakeHHs TI0100US
[ToBTOpEHwMeE: MIomaan
MHOTOYTOJIbHUKOB,
(bOopMYIIBI TSI TUTOIHAICH,
COOOpakeHHs TT0100US
IImomaau ceuenunit
MHOTOTPaHHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaskeHus
mogoous

ITmomaau ceuenuu
MHOTOTPaHHHUKOB: TUIOIIAIN
ITOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHus
mogoous

KonTponbHas padora
"IloBTOpEHuUE:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"




31

O0BéMm Tema. O0beM
IPSIMOYTOJILHOTO
napaJuieenumneaa

32

3amaun 00 yaBOCHUU Ky0a, O
KBaJIparype Kyoba; o
TPUCEKIIUHU yIiia

33

34

35

CrepeomeTpuyeckue
3aJa4u, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOT'O
napaienenuneaa
[Tpuknaznnele 3a1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM
00BEMa MPSIMOYTOJILHOTO
napaienenuneaa

O0BEM MIPSAMOIA TPU3MBI

36

Crepeomerpuueckue
3aJa4u, CBA3aHHBIE C
BbIUUCIIEHHEM 00BEMOB
IIPSAMOM TIPU3MBI

37

IIpuxnanHeie 3a1auu,
CBsI3aHHbBIE C 00BEMOM
IPSAMOM TIPU3MBI

38

39

Brrunciienne 006EMOB TEI C
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. OobpEm
HAaKJIOHHOM MPU3MBI

Brruucienue 00bEMOB TEI C
MOMOIIIO OTIPEAETEHHOTO




uHTerpaa. OobéM
HpaMUIBI

40

dopmyna o0bEéMa
nupaMuipl. OTHOLLIEHUE
00BEMOB MUpaMUJI ¢ OOITIM
yIJI0M

41

42

43

44

45

®dopmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB IMUPaMU/ C OOIITUM
yIJoM

CrepeomMeTpriecKue
3a7a4H, CBI3aHHBIE C
00BbEMaMH HAKJIOHHOMN
TIPU3MBI

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI

[TpuknanHeie 3a1a4u M0
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

[IpuxknagHeie 3axa4n Mo
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
MTUPAMU/TBI

46

[Tpumenenue o0BEMOB.
Berauciienue pacctostHuS 10
IUIOCKOCTH




47

KontponsHas pabora
"O6BEM MHOTOTpaHHHUKA"

48

[unueapudeckas
MOBEPXHOCTh, 00pa3yromue
HWIAHIPUYECKON
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/start/22490/

49

50

51

Humuaap. [psmoit
KpyTOBOM LIUJIUHP.
[Imomane moBepxHOCTH
LHWIMHIpA

Konunyeckas moBepXHOCTb,
o0pasyronye KOHMYECKOn
nosepxHoctu. Konyc
Ceuenue koHyca

IIJIOCKOCTBIO, napaJmem,Hoﬁ
IIJIOCKOCTH OCHOBAHMUA

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/

52

VY ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

https://resh.edu.ru/subject/lesson/4903/start/22646/

53

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYyCa

https://resh.edu.ru/subject/lesson/4903/start/22646/

54

55

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

CrepeomeTpuueckue 3aauu
Ha J0Ka3aTeIbCTBO U



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

BBIYHCIICHHE, IOCTPOCHUEM
CEUYCHHUH IWIMHpA, KOHyCca

56

CrepeomeTpuyuecKkue 3a1auu
Ha JI0Ka3aTeJbCTBO U
BBIYUCJICHUC, IOCTPOCHUEM
CEYCHUH IUWIMHAPA, KOHYyCa

57

58

[Ipuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

[Tpuknagaeie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

59

60

61

62

Cdepa u map

[lepeceuenue cdepsl 1 mapa
¢ iockocThio. Kacanue
mrapa u cepsl INIOCKOCTHIO.
Bun u nzobpakenue mapa

[Tepeceuenue cdeps! u mapa
¢ IockocTbro. Kacanue
mapa u cepsl IIOCKOCTHIO.
Bun u nzobpaxenue mapa
VYpaBHeHue chepsl.
[Tnomane chepsl u e€
yacTeu

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/4034/start/22791/

https://resh.edu.ru/subject/lesson/4034/start/22791/

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTpuuecKkue 3aaauu
Ha JT0Ka3aTeIbCTBO U
BBIYHMCIICHUC, CBA3aHHBIC CO
chepoit u mapom,

https://resh.edu.ru/subject/lesson/5525/start/22875/



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/

MIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

65

CrepeomeTpuyuecKkue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

https://resh.edu.ru/subject/lesson/5525/start/22875/

66

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE CO chepoid U
1apom

67

68

69

[ToBTOpEHME: OKPYKHOCTD
Ha TJIOCKOCTH, BBIYUCIICHUS
B OKPY>KHOCTH,
CTaHJapTHBIC TOA00US
Paznuunbie kOMOMHALINN
TEJ BpallleHUs U
MHOTOT'PAaHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://resh.edu.ru/subject/lesson/4906/start/84087/

https://resh.edu.ru/subject/lesson/4906/start/84087/

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://resh.edu.ru/subject/lesson/4906/start/84087/

71

72

Konrtponbnas pabora "Tena
Y TIOBEPXHOCTHU BpanieHus"

O6wém nununaapa. Teopema
00 00bEMe mpsMOTo
LWIMHIpa

https://resh.edu.ru/subject/lesson/4046/start/23207/

https://resh.edu.ru/subject/lesson/4046/start/23207/



https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/

73

Beruucinenue 00bEMOB TEII C
MIOMOIIIBIO OMPEAETIEHHOTO
unterpana. O0bEM KOHyca

https://resh.edu.ru/subject/lesson/4904/start/280336/

74

[Tnomaan 60k0BOM 1
IIOJIHOM ITOBEPXHOCTHU
KOHYca

https://resh.edu.ru/subject/lesson/5629/start/23082/

75

76

77

CrepeomeTpuyeckue
3aJ1a4M, CBI3aHHEIC C
BBIYKCJICHHEM 00BEMOB
HUJTUHIPA, KOHyCa
[Tpuknagabie 331244 11O
TeMe "OO0BEMBI U ILIOLIAIA
noBepxHocrel Ten"

O0BEM mapa 1 mapoBoro
cekTopa. Teopema 00
o0wvéme mapa. [Tnomane
cdepsl. CTepeomeTpruyecKre
3aJ1auM, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
1rapa, IapoBoro cerMeHTa u
[IApOBOTO CEKTOPA

https://resh.edu.ru/subject/lesson/5629/start/23082/

https://resh.edu.ru/subject/lesson/4910/start/23238/

https://resh.edu.ru/subject/lesson/4910/start/23238/

78

IIpuknagHeie 3axa4n Mo
TeMe "OO0BEMEBI TEN",
CBSI3aHHBIE C 00BEMOM MIapa
Y TUTOMIABI0 chephl.
COOTHOIIEHUS MEXTY
TUTOMIA/IIMU TTOBEPXHOCTEM
1 00bEMaMH ITOJOOHBIX TET

https://resh.edu.ru/subject/lesson/4911/start/23300/



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4911/start/23300/

79

80

81

ITomo6HEbIe Tena B
npoctpancTee. 3meHenune
00béMa 1pu Moa00uH.
CrepeomeTpuyeckue
3aJa41, CBA3aHHEIE C
BBIYUCIICHHEM 00BEMOB TEI
Y IUIOUIAZIEN TOBEPXHOCTEN

KoHnTtposbHas padota
"[Lnomaau MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

JIBr>KeHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrxkeHus: u
paBeHCTBO (uryp. Obume
CBOMCTBA JIBWXCHUH

https://resh.edu.ru/subject/lesson/4911/start/23300/

https://resh.edu.ru/subject/lesson/2035/start/

82

Bunsl nBmkennii:
NapaJyIeIbHBIN NEPEHOC,
LIEHTpAJIbHAs CUMMETPUS,
3epKaJIbHAs CUMMETPUS,
IIOBOPOT BOKPYT HPSIMOM

https://resh.edu.ru/subject/lesson/2517/start/

83

[IpeobpazoBanus mopo0owus.
[Ipsmas u cdepa Ditnepa

https://resh.edu.ru/subject/lesson/2517/start/

84

85

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KonTponsHas padora
"BexTops!l B pocTpaHcTBe"

86

O6o0matrotiee MOBTOPEHUE
11 mOHATUHA U METOZOB
Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs



https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/2035/start/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/2517/start/

3Hanuii: "[lapamienbHocTh
MPSIMBIX U IIJIOCKOCTEH B
npocTpaHcTse"

87

Ob6o06maroriee MOBTOPEHNE
11 moHsTHI U METO/I0B
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHui: "BekTopsl B
npocTtpaHcTBe"

88

89

90

91

Ob6o06maromiee MOBTOPEHNE
11 moHsATHI 1 METO/IOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMATU3aIIHs
3HaHuil: "BekTopsl B
npocTtpaHcTBe"

O6o0marotiee MOBTOPEHUE
11 TTOHATHH ¥ METOJIOB
Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3aIUs
3HaHui: "O0bemM
MHOTOTrpaHHHKA"

Ob6o061aro1iee MOBTOpeHNE
11 nonaTnii u MeTONOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
3HaHui: "O0beM
MHOTOrpaHHHUKa"

Ob6o0611aro1iee MOBTOPeHNE
11 moOHATUHA U METOIOB




92

93

Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
sgaguii: "Ilnonaan
MOBEPXHOCTU U 00BEMBI
KpyIJibIxX Ten"

Ob6o06maroriee MOBTOPEHNE
11 moOHATUN K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aIIHs
sgagui: "[lnomanu
MTOBEPXHOCTH M 00BEMBI
KpYyIJbIX Ten"

HToroBasi KOHTpOJIbHAS
pabora

94

Hrtorosast KOHTpOJIbHASA
paborta

95

96

97

[ToBTOpenue, 06001IeHUE U
crUcTeMaTU3alus 3HaHUI

HcTopus pa3BuTHs
CTEPEOMETPUH KaK HayKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUN KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX WHKCHCPHBIX




Y KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKU U
€€ poJIb B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTH

100

101

102

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKu U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT U

Hcropus pazsurus
CTEPEOMETPUU KaK HayKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3BuTHs

CTEpPEOMETPUH KaK HayKH U
€€ poJb B Pa3BUTUU




COBPEMEHHBIX WHXKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUH

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

AtanacsH JI.C. I'eometrpust mist 10-11 xmaccoB. YdueObHOoe mocoOue s
yYammxcsl 10-11 KJIaCCOB (6a30BBII u poUILHBIN
ypoBeHnb).M.:IIpocBemienue, 2018.

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

[Toypounble pa3zpaboTku 1o reoMeTpuu (audpepennrpoBannbiil noaxon) 10-
11 knacc ,cocraBurens B.A.SpoBenko,2017rox

E.B.Ilorockyes,JI.N.3BaBuu ['eomerpust 10kmacc, ['eomerpust 11knacc
(YueOHUK 11l KIacCOB € YIITyOJIEHHBIM U3YYEHUEM MAaTEMATUKH ).
['eometpusi, pabouas terpaas 10 ki.,padoyas terpaap 11 ki

['eometpusi, kKoHTpOIbHBIE padoThl 10 ki1.,KoHTponasHBIE padoTh! 11k

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru



http://fcior.edu.ru/

I'eomerpuueckuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/

https://interneturok.ru/

https://foxford.ru/



http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://school-collection.edu.ru/
https://interneturok.ru/
https://foxford.ru/
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