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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus sBIsETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMs, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpYyEeMOe PU U3YyUEHUH 00yJatoIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUECKUX 3a/]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsoUled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a7auyaMu Kypca TE€OMETPUU Ha YIIIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

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

(GopMUpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3iery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

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

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpPE MHOIOTPaHHUKM M TejJa BpaLEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTE€IbCTB M aJrOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X01€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHHUU MaTEeMAaTHUECKUX YTBEPXKJIECHUN U POJIM aKCHOMATHUKH B MPOBEICHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

¢dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, UCCJIEIOBAHUS TMOCTPOSHHBIX MOJIEIEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICpKATEIBHBIMU JIMHUAMU yueOHOTrOo Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCSI KO BCEM COJEpPKaTEJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKUX YMEHHUH paclpeiensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
POrpaMMBbl, pacHpe/eIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
cOOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCsl, paclIupss U yriayOosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHunaniu  00ydeHHs,  MOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3y4EHHE T€OMETPUHN KaK COCTaBIISIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJTOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUSI MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 11apanneapsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctd. [lapamienbHoe W UEHTpPaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs TOBEPXHOCTh MPHU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHEW MPAaBUIBLHON MHUPAMUJIBL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MUPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHald, YTJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeeNuIe d, CUMMETPUsS NPABWIBHBIX IIPU3M, CHMMETpPHUS IPABUIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHas cucrtema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3yomue TMoBepXHOCTe. Tema BpaleHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl U KoHyca. OO0BEM Iapa U I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKkoB. [Ipusma, BmmcaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
mIockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCa, IUIOMAAbh cPephl U e€ JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoenue ceyeHnt MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUCHUS LIUJIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJIEeI0OB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJ, BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxeHune BeKTOopa Mo
6azucy. KoopauHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXXEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJbHAasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxmaHckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC IIJIaHbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MAaTEMaTHIEeCKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATCIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUM, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIUPOBATH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHU,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

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

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIOB, aHAIN3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHH 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HAaBaThb OCHOBHBbIE BHJbI MHOTOIPAHHUKOB (IIpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH MOHATUSMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOTrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIIATH IUIOIIAAM  ITOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUSA HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXO0KJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pEUIEHUH MaTEMaTUYECKHX 3a/1ad IOBBIIMIEHHOIO M BBICOKOIO YpPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIC MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHOMN
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSIMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMH BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAIlCHHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WA TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEPaIMK HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyUYECHHBIC MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pealbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh ITIOCTPOECHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJINYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
9 B3aumHoe pacnosnoxeHue npsmMbix B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrKeHus 5 1
7 [ToBTOpeHuEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIC TIpaBHJIa H300pKEHUS HA
PHUCYHKE IJIOCKOCTH, MTapaJUICIbHBIX IPSIMbIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJia U300paKeHMsI Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX MPSMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U IO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOMIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HuX. CocoObl 3a1anus
IIPSIMBIX U IIJIOCKOCTEU B POCTPAHCTBE.
O0603HaueHus NPAMBIX U IIOCKOCTEH

10

N3o06paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux péopa.
N3o0paxenue nepecevueHus MoJyueHHbBIX
IJI0CcKOCTEN. PackpammBanue NOCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMHU

11

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAAT uepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEUYEHUI Pa3HBIMU IIBETaMU

12

N306paxkenue ceueHnit nupamuabl, Kyda u
NPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux peopa.
N3o0pakeHne nepeceueHus moaydYeHHbIX
iockocTeil. PackpaimBanyie NoCTpOeHHbIX
CEUEHHH pa3HBIMU IIBETAMHU

13

N3o06paxeHue cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
iockocTeil. PackpaiimBanyie noCTpOeHHbIX
CeUueHUM Pa3HBIMHU LIBETAMU

14

Merton ciaenoB 1uisi TOCTPOCHUS CEUECHUI




15

16

17

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEH

Merton ciaeaoB 1151 HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUH




23

24

25

26

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsie.
[Tpu3Haky CKPEIIMBAIOMINXCS MPSMBIX.
[TapannenbHble IpsIMbIE B TPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMO MapauieIbHON
JAHHOM IPSIMOM, POXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX MapajuieabHbIX IpAMbIX. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

27

[TapamnensHoe nmpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N300paxenne pa3HbIX GUTYp B
napajuieIbHON MPOEKINH

28

LlenTpanbHas npoekuus. Yrou ¢
COHaIpaBJICHHBIMU CTOPOHAMH. VYroxa MCXKOY
IPSIMBIMU

29

30

3aauM Ha JOKa3aTelbCTBO U UCCIIeI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTus: mapanieabHOCTh NPSIMON U
IUIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTU MPSIMOU U TNIOCKOCTH.




31

32

CBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

['eomeTpryeckue 3a7aun Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIC C
NapauIeIbHOCTHIO MPSMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsiMoil. Pacuér
OTHOLLEHUN

33

[TapannensHas npoexus, MPUMEHEHUE TS
MIOCTPOEHHUS CEYEHUI KyOa U
napasienenunena. CBolcTa
napajuiejaenuneaa u npu3Msl

34

35

36

37

[Tapannensublie nuockoctu. IlpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHIGfI
yepe3 TOUYKY, HE MPUHAIJICKAILYIO JTaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
NapaJuIEIbHOCTH MPSIMBIX IEPECEUEHUs IIPU
IIEPECEYCHUN IBYX MTapajlIeIbHbIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIF0YEHHBIX MEXy apajieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNUH TPSIMOM C
JBYMs TapaJlIeNIbHIMU TIOCKOCTSIMU




[ToBTOopenue: Teopema Iludaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesaenunena

41 Boruncnenue 1MH OTpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIenuIe e
[lepneHaAMKYISIPHOCTD MPSAMOM U TNIOCKOCTH.

42 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IJIOCKOCTH
[IeprieHIMKyYIAPHOCTD NPSMOMN U IIIOCKOCTH.

43 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CyllIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYIIIPHOMN K ITIOCKOCTH

45 [InockoCcTH U EPIIEHIUKYISAPHBIE UM
IpPsIMBbIE B MHOTOT'PaHHHKAX

46 [IimockoCcTH M NEPIEHIUKYIISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHMKaX

47 Ilepnenaukynsp n HaknoHHas. [locTpoenue
NEPNEHANKYIIAPA U3 TOYKH HA MPSMYIO

48 [Iepnenqukymnsap u HaknoHHas. [loctpoenue
NEePNEHANKYIISPA U3 TOYKH HA MPSMYIO

49 TeopeMa o Tpé€x nepneHANKYIsgpax (mpsamas

u oOpaTHas)




Teopema o Tpéx neprneHAUKYIspax (mpsmas

50
u oOpaTHas)

51 VYron Mexay CKpeIUBAOIIUMHUCS TPSIMBIMU

52 [Touck neprneHuKyIspHBIX NPSIMBIX C
IIOMOILBIO NIEPIEHAUKYIISPHBIX IIJIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenuii kyba, IpuU3Msl,

54 MPAaBWIBHON MUPAMHUJIBI C TTOMOLIBIO
OpPTOTrOHAJILHON MPOEKINH
[TocTpoenue ceuenuii kyba, IpuU3Msl,

55 IIPaBUJIILHOM IIMPAMM/IBI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 0ckocTy. [limockoctu cumMMeTpuil B
MHOTOTpaHHHKaX

57 [Tpu3Hak NepneHIuKyIIpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUN OT TOYKHU J0 INTIOCKOCTH
CriocoObI ONyCTUTD MEPIEHANKYIIAPHI:

60 CUMMETpPUS, CABUI TOUKHU IO NapaljieIbHON
IpsIMO

61 CnBur 1o HenapaJIeIbHOU MPSAMOU,

U3MEHEHUE PACCTOSHUN




62

63

64

KoHnTtposnbhas pabora "B3aumHoe
pAacIoJIOKEHHUE MPSIMBIX U INIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEeHME: yron Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: yroa Mexay

CKPEIIHUBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA yIJia
MCKAY MPSAMBIMHA B MHOTI'OI'PAaHHUKAX

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOTO yrja
[TepnienqukynsapHele miockocTu. CBoiicTBa
B3aUMHO MEPIIEHAUKYISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIIpPHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi IepeceueHus IByX
IIJIOCKOCTEH MEPIEHIUKYIISAPHBIX TPETHEN
IIJIOCKOCTH

69

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenune1a

70

71

Teopema 0 rMaroHany NpSMOYTOIBHOTO
napajiesenunesa u ciecTBue U3 Heé
CrepeoMeTpHuuecKre U IPUKIATHBIE 3aJa4H,

CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
MMPAMBIX U IMIIOCKOCTU




72

73

74

HOBTOpCHI/ICZ CKpCIIUMBAOIIHECA IIPSAMBEIC,
napajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHIE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAIOIMMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPIEHAUKYJIIPHON IIIIOCKOCTH

76

77

78

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

DeMeHThI cepruiecKoil reoMeTpuu:
reoIe3MYeCKUe JTMHUN Ha 3eMIIe

Konrponbnas padora "Yrisl u paccTosHus"

79

80

81

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro DJIEMEHTEI"

IIupamupa. Buasl nupamun. IlpaBunbaas
nupamua

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunbpHas npuzma

82

[IpssMo#t mapasenenunen, NpsMoyroIbHbIN
napajuiesenumnes, Kyo




83 Brinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema
84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHHUKH
85 KonTtponpsHas padora "MHororpaHHUKT" 1
86 [ToHsiTHE BEKTOpA Ha MJIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBuio mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
91 PasnosxeHue BekTopa 1o 6331/Ic§v/ TpEX 1
BEKTOPOB, HE JISKAIINUX B OJHOM MIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
NIPOCTPAHCTBE
94 [Tpocreiimune 3aaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
97 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1
98 O06o01IeHne U cucTeMaTu3alus 3HaHU| 1
99 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1
100 Wrorosast kKoHTpoJbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1

Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Bbrunciienue yria 1

MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEHME TeMBI Y paBHEHHE MTPSIMOH, 1

MpOXos1Iel uepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMUPOBAHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1

IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MeXy NPSIMbIMH B MHOTOIPaHHUKaX
1 AHanuTHUYeCKHe METO/Ibl pacuéra yria 1

MCKAY MJIIOCKOCTAMU B MHOTOT'paHHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHui OT TOUKHU J0
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUKH 70
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE

15 KontposbHas padota "AHamuTuyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IIOCKOCTEMN

19 [TapannenpHble NpsSIMbIE U TIJIOCKOCTH:
napajJieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLIEHUM

21 [TapannenpHble NpsIMbIE U MIJIOCKOCTH: YIJIbI
MEXy CKPEIIMBAIOIIUMUCS MPSIMBIMU
[TepnenguKkynsipHBIC TPSMBIE B TUIOCKOCTH:

99 CTaHJapTHbBIE NTAPbl MEPIEHAUKYISIPHBIX
MIJIOCKOCTEH U MPAMBIX, CHAMMETPUH
MHOT'OTPaHHUKOB

93 [TepnenguKynsipHBIC TPSMBIE U TUIOCKOCTH:
Teopema O TpeX MepreHIUKYIsIpax

24 [leprnieHIuKyNsIpHBIE MIPSIMBIE U TUIOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOI'OI'paHHUKAax




25

26

27

[ToBTOpEHUE: MIIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEHUS
moxo0ust

[ToBTOpEHUE: MIIONIA I MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
noxoous

[ToBTOpEHME: IOIIATN MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaKCHHSI TOT00MS

29

30

31

[Inomanu cedyeHnii MHOTOI'PaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us
KonrtponsHas pabdota "[loBTopenue:

MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

32

33

34

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITUH yIia
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnea

[TpuknaaHble 3aa4u, CBSI3aHHbIE C

BBIYHCICHHEM 00BEMA OpsAMOYTOJIbHOT'O
mapajjiejacnuicaa




35

O06BEM TPSIMOM TPU3MBI

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

3 BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Tpuknaanble 3a1a4u, CBSI3aHHbBIE ¢ 00BEMOM
IIPSIMOY IIPU3MBI
Boruncnenne 06bEMOB Tel ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpana. O0bém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMHU/ ¢ OOIIUM YTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HAKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIC C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

16 [Ipumenenne 06bEMOB. Brruncienue
paccTosiHus A0 IIOCKOCTH

47 Kontponbras padota "O0bEM

MHOTOrpaHHUKa"




LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 o0pa3yroIue UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUHID.
[1no1maae MOBEpXHOCTH LUIUHAPA

50 Konnueckasi moBepxXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuieIbHOM MII0CKOCTU OCHOBAHUS

59 YceuéHnsblil konyc. M300paxeHne KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60k0BOM MOBEPXHOCTH U MOJHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUI HUIMHAPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCa

57 [Ipuknansele 3a1a4u, CBSI3aHHBIE C
ATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue cdepbl 1 Mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[epeceuenue cdepbl 1 M1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mmapa

VYpasaernune chepsl. [Ltomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTprdeCcKHe 3a/1a4i Ha
JI0KA3aTEJIbCTBO U BEIYMCICHHUE, CBA3aHHBIE
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEYCHHUM MIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHUE, CBSI3aHHbBIE
co cthepoii u mapom, TOCTPOCHUEM UX
CEYEHMI TIOCKOCThIO

[Ipuknagueie 3a1aun, CBsI3aHHbBIE CO chepoit
U I1apoM

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpamieHus"




71

72

KontponbHas padota "Tena u moBepXHOCTH
BparuieHus"

006bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LIWJIMHJIpa

73

74

75

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenénHoro uurerpana. O0bpéM KoHyca

[Tnomaayu G0KOBOW M IMOTHOM MMOBEPXHOCTH
KOHYyca

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4yu, CBA3aHHBIC C
BBIYHMCIEHHEM 00HEMOB HNUINHApPA, KOHYCa

76

77

78

79

[Ipuknagueie 3agaun 1o teme "OO0BEMBI
TIJIOIIAM TTOBEpXHOCTEN Ten"

OO0bBéM 1mapa u mapoBoro cekropa. Teopema
00 o0béme mapa. [Inomane chepsl.
CrepeoMeTpHUUeCKUe 3a/1auu, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB T1apa, IMIapoOBOTO
CErMEHTa U IIapOBOr0 CEKTOpa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio chepsl. COOTHOIIEHUS MEXKITY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbBIE Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
BBIYMCIIEHHEM 00BEMOB TEJ U IIJIOIIAAEH
MOBEPXHOCTEM




80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T
JIBrkeHus npoctpancTBa. OTOOpaKeHUS.

JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IABMKEHUI

82

Bupl 1BukeHUi: napauieIbHbIN EPEHOC,
LEHTPAJIbHAsI CAMMETPUS, 3€pKajIbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

83

84

85

[IpeoOpazoBanus momoowus. [Ipsmas u chepa
Ditnepa

['eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

Kontponbnas padota "Bektops! B
npocTpaHcTae”

86

O6o6mmatonee nopropenue 11 nonsruii u
MeToa0B Kypca reomerpun 10—11 xmaccos,
cucreMaTtu3anus 3Hanuii: "[lapamiensHOCTh
MPSIMBIX U TTOCKOCTEHN B TpocTpaHcTBe"

87

88

89

Ob6o06muaromiee noropeHue 11 noHATU 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

Oo6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

Ob6o6maromiee noropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,




90

91

cucreMmarusanus 3Haguii: "Oo0pem
MHOrorpaHHuka"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToa0B Kypca reomerpun 10-11 kmaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

Oo6o6maromee nmosTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Tet"

92

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMaTusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

93
94

WroroBas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

96

97

98

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK
HAayYKH U e€ POJIb B pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHi1

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI




99

100

101

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHbBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKHU U €€ pojib B PA3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEJICTBHS U3 HUX MPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA YToJl IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPaHHUKA, IPaBHJIbHBI MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTIOIPaHHHUKOB (MHMpamuja, Mpu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE W  HAKJIOHHBIE TPU3MBI,
napaJiesienuIe 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKyIas TUIOCKOCTb, CeueHue
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPaHHHUKOB,
' UCIIONB3YS METOJI CIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CIIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUIYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJUTUYCCKHE METOJIBI TPH
7.12 pEelICHHH CTaHIAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUYUCIICHUE
paccTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JI0 MPSAMON, OT TOUKHJIO
IUIOCKOCTH, MEX/ly CKPEIIMBAIOIIMMUCS MPSIMBIMU
713 Pemrate 3amaun Ha HaxXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3iam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI ITPpH




pEIIeHUU CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/lady Ha BBIYKMCIICHHUE YIJIOB
MEXy CKPEIIMBAIOIKUMUCS TPSMBIMH, MEXIY MPSMOMl M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYT'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTH CHMMETPUU (UTYPHI
N3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensaTh reomerpudeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpPeaNoJaralIiuX HECKOJIbKO IIaroB pELIeHMs, €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATh mpocTEWIINE NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOANTE MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAHHSI HAa IPAKTUKE: aHAJIM3UPOBATh PealbHbIe
CUTYallUU ¥ IPUMEHSTh U3yUCHHbIE TIOHATHS B POLIECCE TTOMCKA PEILICHHS
MaTeMaTHYecKu  c(OpMyJIMpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 peanbHble CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BAaTh HOCTPOCHHBIE
MOJIEINTN C UCTIOTh30BAHNEM T€OMETPUUYECKIX ITOHATHH U TEOPEM, arrapara
anreOpbl, pemarh MPaKTHYECKUE 3aJadd, CBSA3aHHBIE C HaXOXJICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITHASIMU: IHJIHHIPHYECKAs TIOBEPXHOCTh, 00pa3yoIue
6.1 [UIMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIrO CJIOSA, BBICOTA
LIApOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M TUIOIIAAM TMOBEPXHOCTEW TEI BpalleHHS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOMIEHUS MEXTY TUIOIIAIIMU IIOBEPXHOCTEH M 00bEMaMHU
IMOAOOHBIX TEN

6.9

N300paxkaTh n3y4yaemble (UTYPbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpPa30BbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl IS PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANOoJaralollluX HECKOJIbKO IIAroB PEIICHUS, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMpaBUJIO ITapaJuICJICITUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yroJl  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/ly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

33.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTGﬁHIH@ TCOMETPHUICCKUEC 3ala4r Ha MPUMEHCHUC BEKTOPHO-
KOOpPJAWHATHOTO METOAa

6.20

Pemarn 3aJa4dd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXO0XIACHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaM,
IMPpUMCEHAA HN3BECTHBIC METOBbI npu pPEeIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEWIIME IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

IIpuBOoaUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IPOSBICHNUE 3aKOHOB T€OMETPUH B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallUU ¥ IPUMEHATh U3y4YeHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpMYIHPOBAHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHUM, UCCIIENIOBATH MOCTPOCHHbBIC
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCHMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiecs: mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuieNienumne/1, IoCTPOSHUEe CeUeHU

HepHGHILI/IKy.]IHpHOCTI) HpﬂMOI;'I U IUIOCKOCTH: NCPHCHIAUKYIISIPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapaJuIeIbHbIe U MEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yToJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NpPHU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIenunes]
u ero coicrtsa. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHME NTUPAMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCEU€HHas MUpaMuja.
OnemeHTbl TpuU3Mbl W nUpaMuibl. [IpaBWIIBHBIE MHOTOTPAHHHUKM: IIOHSATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAs NHpaMUiA,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IpaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONIEMEHTBI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [liomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIALu
yceuéHHoll nupamupsl. [Tonstue 06 06béMe. O0bEM HMpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIire HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pasyromias u OCkh, IO OOKOBOM M MOITHON TTOBEPXHOCTH

Konundeckass moBepXHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AuaMeTp, TUIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, mionans

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KomOunHamuu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIHCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlEHHS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M ciueactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M TMEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre W BBIYMTAHHUC BCKTOPOB.
YMHOXKEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpocTpaHCTBe. KoopawHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMBbl CpeIHEro
001ero ooOpazoBaHus

Brnanenue meronamu 0Ka3aTeabCTB, AITOPUTMAaMU PELICHUS 3ajady;
yMeHue (opMyIHpOBATh U ONEPUPOBATH MOHATHAMU: ONpEACICHHUE,
aKcHoMa, TeopeMa, CIIeAICTBHUE, CBOMCTBO, MPU3HAK, J10KA3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIHMPOBKH;  NPUMEHATH  HX;  YMCHHE
¢dbopmynMpoBaTh OOpaTHOE M IMPOTUBOINOJIOKHOE YTBEP)KICHHUE,
MPUBOJUTh HPUMEPHl U KOHTPIPUMEPHI, MCIIONb30BaTh METOJ
MaTeMaTH4eCKOil UHIYKIHH; IIPOBOJIUTH JI0Ka3aTesbHbIe
paccyXJeHUs IMpU pElIeHUH 337ay, OLEHUBATh JIOTUYECKYIO
NPAaBUIBHOCTb PACCYXJEHUH; yMEHHE OINEepUpOBATh IOHITUIMHU:
MHOKECTBO, MTOJIMHOKECTBO, OIEPALMU HaJl MHOXECTBAMM; YMEHHE
UCIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJs ONUCAHUA
peaJIbHBIX MPOLIECCOB U SBJICHUM U MpHU PELLIEHUH 3aja4, B TOM YUCIE
U3 JIPYTUX y4eOHBIX MpEeIMETOB; YMEHHE OIEepPUPOBATh MOHATUSMHU:
rpad, cBs3HBIM Tpad, nepeBo, LUKI, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh M ONMCBHIBaTh TIpadbl  pa3IMYHBIMH  CIIOCOOaMU;

MCIO0JIb30BaTh Ipadbl P PELICHUN 33]1a4

YMeHue onepupoBaTh NOHITUSIMU: HATypaIbHOE YUCIIO, IIEJI0€ YUCTIO,
CTENEHb C IEJIbIM IOKa3aTejleM, KOPEHb HATypaJbHOW CTEIEHH,
CTENEHb C PAIMOHAIBLHBIM MOKa3aTeIeM, CTENEHb C JIEUCTBUTEIIHHBIM
MokasaresieM, JorapudmMm 4Hcia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBLHOTO YMCJIA, OCTATOK MO MOMYJIIO, PAllMOHAILHOE YHUCIIO,
UppallMOHANIFHOE  YWCJIO, MHOXKECTBAa  HATYpPaJbHBIX, LENbIX,
palMoOHANBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIb30BaTh
MPU3HAKU AETUMOCTH, HAUMEHBIIUI 00N IeTUTENh U HaUMEHbBIIIee
oO1ee kpaTHOe, aropuT™ EBKIIMIa TIpU pelIeHnH 33/1a4; 3HAKOMCTBO
C pa3NUYHBIMU MO3UIUOHHBIMM CHUCTEMAMHU CUYUCICHUS; YMEHUE
BBITIOJTHSTH BBIUMCIICHUE 3HAYECHUH U TPe0Opa30oBaHMs BRIPAKEHUN CO

cTermeHsIMHM W Jorapudmamu,  mpeoOpa3zoBaHus  JAPOOHO-




palMOHATbHBIX BBIPAKEHUHN; YMEHHE OINEpHpPOBaTh MOHATHSIMHU:
MOCJIeI0BATEIbHOCTD, apu(pMeTHIECKasi TPOTPeCcCHsl, TEOMETPHUECKAs
nporpeccusi, 0eCKOHEYHO yObIBarOIIasi F€OMETpHUYEcKasi IPOrpeccus;
YMEHHE 3aJaBaTh I10CIIEOBATEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKyppeHTHbIX  GOpMyIl;  yMEHHE  ONEepPUPOBaTh  MOHATHIMHU:
KOMIUIEKCHOE YMCII0, CONPSKEHHBIE KOMIUIEKCHBIE YKCiIa, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Kcia, popMa 3aucu KOMITJIEKCHBIX YHCell
(reomeTpuueckasi, TPUTOHOMETpUYECKasT U anredpanyeckas); yMeTb
MIPOU3BOIUTH apU(PMETHUECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
IPUBOJIUTh TPUMEPBHl  UCIHOJB30BaHUS KOMIUIEKCHBIX  YHCEJN;
ONEepUpOBaTh MOHATHSAMU: MaTpuua 2x2 u 3X3, omnpeaeauTesb

MaTpHUIIbl, FEOMETPUYECKHI CMBICIT ONPEAETUTEINS

YMmenue ONCPpHUPOBATH NOHATHAMU: PAllUOHAJIBHBIC, UPPATHUOHAJILHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHEBIC, JIOFapI/I(l)MI/I‘-ICCKI/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHUA W HCPABCHCTBA, HUX CUCTCMBI,
YMCHHUC ONCPUPOBATL MOHATHAMH: TOXKACCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ nu
HCPaBCHCTB, PaBHOCHUIIBHOCTb ypaBHeHI/II\/JI, HCPABCHCTB M CHCTCM;
YMCHHC pCUIaThb YpPAaBHCHUA, HCPABCHCTBA U CHUCTEMbBI C NOMOIIBIO
Pa3IIMIHBIX HpI/IéMOB; peuiaTth YpaBHCHHA, HCPABCHCTBA U CUCTEMEI C
napaMeTpoM; NMPUMCHATH YPABHCHUA, HCPABCHCTBA, UX CUCTCMBbI JIA
peIICHUd MAaTCMAaTUUYCCKUX 3adad WM 3aJad U3 pas3InYHbIX obnacreit

HAyKU U peallbHOM KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh (YHKIIHH,
MEPUOANMYHOCTH (PYHKIINHU, OTPAaHUYCHHOCTH ()YHKIIMH, MOHOTOHHOCTD
GbyHKIIUM, OJKCTpeMyM (GYHKIUH, HauOoyblliee W HauMEHbIIee
3HaueHHs (YHKIMH Ha TPOMEXKYTKE, HEMpephIBHAS (PYHKIUA,
acUMNTOTHl Trpaduka (yHKIUH, TepBas U BTOpas MPOU3BOIHAS
GyHKIMHM, TEOMETPUYEeCKUH U (U3UYECKUN CMBICT TPOU3BOIHOM,
nepBooOpaszHas, ONpeNeNEHHBIM HHTErpajg; YMEHHE HaXOAWTh
acUMNTOTHI Tpaduka (YHKIHMH, YMEHHE BBIYHCIATH IPOU3BOIHBIC
CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UIIUU (YHKITHH, HAXOAUTh
ypaBHEHHE KacaTeldbHOW K Tpaduky (GYHKIUH, YMEHHE HAXOJUTh
MPOU3BOJIHBIC JJIEMEHTAPHBIX (PYHKIMIA;, YMEHHE HCIIOIb30BaTh

MIPOU3BOIHYIO JIJISl HCCIIEIOBAHUS (DYHKIIMH, HAXOUTh HAUOOJBIITHE U




HauMEHbIINE 3HaYeHUsS] (PYHKUIUN; CTPOUTH I'padUKH MHOTOUJIECHOB C
HCII0JIb30BAHNUEM alllapaTa MaTeMAaTUYECKOrOo aHalIM3a; MPUMEHSTbH
MPOU3BOJHYIO  JUIl  HAXOXKACHHWS  HAWIY4YIIEro pEIICHHUS B
MPUKIIAJHBIX, B TOM YHCJIE COIIMATBHO-D)KOHOMUYECKHUX U (PU3HMUECKUX
3a/layax; HaxOIUTh IUIOMAAd U OO0BbEMBI (UTYp C IOMOIIBIO
UHTErpaa; NpUBOJUTh MPUMEPHI MATEMATUYECKOTO MOJEIUPOBAHUS

¢ moMoIbko TuddepeHranbHbIX ypaBHEHUN

YMeHue onepupoBaTh HOHATUAMM: rpaduk QyHkuM, oOparHas
GbyHKIMS, KOMITO3UIMS (YHKIMN, TMHEHHAs QyHKINSA, KBAaApaTHYHAas
GbyHKUMS,  panMoHanbHas — (QyHKIMSA,  CTeNmeHHas  (PYHKIUA,
TPUTOHOMETpUYECKHE (YHKINHU, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMHU, TOKa3aTenbHas W Jorapugmuueckas (yHKLUUHU; yMEHUE
CTPOUTH TpaUKH U3y4EHHBIX (DYHKIIUH, BHITIOIHATH TPE0Opa30BaHHUS
rpaduKoB  (QYHKIUH, HWCHOIB30BATh TpaQuUKH UIS  H3YUEHUS
IIPOLIECCOB U 3aBUCUMOCTEH, P PELLICHUH 3a7ay U3 JPYTruX y4eOHBIX
NPEeIMETOB W 3a7ad U3 PeajbHOW KHU3HH; BBIPAXKaTh (GOopMyliaMu
3aBUCUMOCTH MEXJAy BEJIMYMHAMH; MCIIOJIb30BaTh CBOMCTBA U
rpaduku GYHKIUN 1751 pelieHus] ypaBHEHH, HEPAaBEHCTB U 3ajad C
napameTpamu; U300paxarb Ha KOOPIMHATHON IJIOCKOCTH MHOXKECTBA

pELIEHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 337aud pa3HbIX THUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJH U YacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTb TOBapOB
W YCIyI, HajJor¥, 3aJaud M3 O0OJaCTH YIpaBJICHHs JIMYHBIMU H
CeMEHHBIMU (UHAHCAMM); COCTABIIATh BBIPAKEHMS, YpaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBl IO YCIOBHUIO 33Ja4d, HCCIIEI0BATh
MOJTyYeHHOE PeLlICHHE U OLIEHUBATh MPABAONOI00HOCTh Pe3yIbTaTOB;
YMEHHE MOJIEIUPOBATh PEAIbHBIE CUTYallUH Ha S3bIKE MaTEMaTHKH;
COCTaBJIATh BBIPAXKEHHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBUIO  3aJa4d, MCCIENOBAaTh  IOCTPOECHHBIE  MOJEIH  C
HCIIOJIb30BAaHUEM anmnapara anreOpsl, HUHTEPIPETUPOBATH

MTOJIYYEHHBIN pe3ypTaT

YMeHue omnepupoBaTh TMOHATUSAMHU: CpelHee apu@MeTHyecKoe,
Me/iMaHa, HauOoJIblllee 1 HauMEHbIIIee 3HAaUeHUs, pa3Max, JUCIepCus,
CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOIO HAOOpa; YMEHHME H3BJIEKATH,

MHTEPIPETHUPOBaTh WH(POPMALINIO, IPEJCTABICHHYIO B Ta0NMIaX, Ha




auarpamMmax, Trpadukax, OTpa)kalollyl0 CBOHCTBa  peabHbIX
MPOLIECCOB U SIBJICHMIA,; MPEICTaBISITh MH(OOPMALUIO C TOMOIIBIO
TabJIUIl U JUarpaMM; UCCIENOBaTh CTaTUCTHUYECKHE JaHHBIC, B TOM
quclie ¢ MPUMEHCHHEM Trpa@uuecKuX METOJOB W AJIEKTPOHHBIX
CpencTB; rpaduyeckd HccIeoBaTh COBMECTHBIE HAONIONEHUS C

IIOMOILBIO AUarpaMM PacCEUBAHUS U JINHEWHON PETPECCUu

YMeHue onepupoBaTh MOHATUAMM: CIYYaHUHBIM ONBIT U CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTH C MCIOJIB30BAHUEM I'pahUUECKUX METOJIOB; MPUMEHATH
(GOpMyIIbI CIIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, (POpMyITy MOJIHOM
BeposTHOCTH, (opmyny bepuymmm, koMOuHaTOpHBIE (GAKTHI W
(GopMyJIbl; OLIEHUBATh BEPOSTHOCTH pEabHBIX COOBITUH; yMEHUe
ONEpHUPOBATh TMOHATHAMU: CIIydaliHas BEJIMYWHA, pacIpelelieHue
BEPOSITHOCTEM,  MaTeMaTHM4eCKOEe  OXKHMJIAHWE, JUCHEPCUs WU
CTaHJApTHOE  OTKJIOHEHHE CIlydyailHOH  BeJWYMHBI, (QYHKIUH
pacupeneneHdss W ILNIOTHOCTH PaBHOMEPHOIO, ITOKA3aTENbHOIO H
HOPMaJIbHOTO PpAaCHpElIEICHU; yMEHHE HCIIONIb30BaTh CBOMCTBA
M3Y4YEHHBIX pacHpeneseHuld I PEIIeHUs 3a7ad; 3HAKOMCTBO C
NOHATUSAMM: 3aKOH OOJBIIMX  YHMCEJ, METOAbl BBIOOPOYHBIX
HCCIEA0BAHUM; YMEHHUE IPUBOJIUTH INPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YMCeN B MPUPOTHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE
ONEpUpPOBATh IOHATUSAMHU: COYETAHHWE, IEPECTAaHOBKA, YHUCIIO
COYETaHWH, 4YHCIO mepecTaHoBoK; OumHOM HploTOHa; ymeHue
MPUMEHITh KOMOMHATOpPHBbIE (AKThl U PACCYXACHUS AJI PELICHUS
3aJa4; OLICHMBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; COCTaBIISATH
BEPOATHOCTHYIO MOJEIb UM  HMHTEPIPETUPOBATH  IMOJYYEHHBIH

pe3yabTaT

YMeHue onepupoBaTh NOHATHUAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEIMYMHA YIJa, IUIOCKMHA Yyrod,
JBYI'PaHHBIN YroJ, TPEXTPAaHHBIN YroJl, CKpEIlMBAIOLINECs MPSMBIE,
MapajuIeIbHOCTh U MePIEHANKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yro
MEXY MPSMBIMH, YTOJI MEXAY MPSMOM M IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PAacCTOSHUE
MEXIY MpSAMBIMH, PpACCTOSHHUE MEXKIAY IUIOCKOCTSIMHM; YMEHHE

HCIIOJIB30BATh IMPU PCHICHUHU 3aJa4 HU3YUYCHHBIC (l)aKTI)I H TCOPEMBI
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IUTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKaIOILEro
MHpa;  CTPOUTh  MaTE€MaTU4YeCKHe  MOJCIM C  IOMOIIBIO
TreOMETPUYECKUX TMOHSITUNA M BEIIMYMH, pellaTh CBSI3aHHBIE C HUMHU

MPAKTUYCCKUE 3a/]a4n

YMeHue oneprupoBaTh MOHIATUAMU: TUIOINAAb QUTYPBI, 00BEM PUTYPHI,
MHOTOTPaHHHK, NPaBIIBHBIHI MHOTOTPaHHHUK, CeyeHne
MHOTOTpaHHHKa, Ky0, Tapajjienenurne ], pu3Ma, mupamuia, Gpurypa u
MOBEPXHOCTh BpaIlICHUs, IMINHIAP, KOHYC, map, cdepa, MiIomanb
cheppl, IJIOMIATL MOBEPXHOCTH MUPAMUABI, TPU3MBL, KOHYCa,
IUIMHApA, O00BEM Kyba, MPSIMOYTOJBHOTO Mapaieenunesa,
NUpaMUbl, TPHU3MbI, LWIMHAPA, KOHyca, Imapa, pa3BEPTKa
MOBEPXHOCTH, CEUCHHSI KOHYCa ¥ LWIMHJIPA, apaJUIeTIbHbIE OCH HIIH
OCHOBaHMIO, CEUCHME INapa, IUIOCKOCTh, Kacaromascs chepsl,
WINHApPA, KOHYCa; yYMEHHE CTPOUTh CEYEHHWE MHOTOTPAaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYPBHI ¥ TOBEPXHOCTH BPALICHUS, UX
CEUCHHsI, B TOM YHUCIJIC C TIOMOIIBIO 3JEKTPOHHBIX CPEICTB; YMEHUE
NPUMEHATh CBOMCTBA TE€OMETPHYECKHX (UTYp, CAMOCTOSTEIBHO
(dbopMyIHpOBaTh ONpEAENCHUS H3y4aeMblX (Uryp, BBIABHTaThH
THIIOTE3bl O CBOMCTBAX M NpPU3HAKaX TIeOMETPUYECKUX (QUryp,
O00OCHOBBIBATh ~ WJIM  ONPOBEPraTh MX; YMEHHE MPOBOJIUTH
Kjnaccuukanuoo (Uryp HO pa3IMYHbIM IPHU3HAKaM, BBINOJIHATH

HGO6XOHI/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne onepupoBaTh MOHATHUSMHU: JBH)KEHHE B MPOCTPAHCTBE,
napaiesIbHbINA IEpeHOC, CHMMETPHI Ha INIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHUE MM0A00Ms, MOJOOHbIE (DUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U 110100HbIE (GUTYpPBI, B TOM YHUCIIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; UCIIOIB30BaTh T€OMETPUICCKNE OTHOICHUS
IIPU PELICHUH 33]ay; HaXOJAUTh T€OMETPUUYECKHE BEIHUUHBI (JIUIMHA,
yroJ, miomaas, o0bEM) IpHU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX
OpeIMEeTOB M M3  peaJlbHOM  JKM3HM; YMEHHE BBIUUCIATH
reOMEeTPUYECKHE BETMUNHBI (JUIMHA, YTOJI, TUIOIIa b, 00BEM, TUIOMIA b
MOBEPXHOCTHU), HMCIIONB3Ys. M3yYeHHbIE (OPMYIBI U METONbI, B TOM
quciie: IUIOMIaAbh TOBEPXHOCTH THPAMUMBL, TPHU3MBI, KOHYCA,

HWIMHIAPA, Iulom@aas cdepel; 00bEM Kyba, MNPSIMOYTOJIEHOTO




12

13

napajuiesienunesia, MUPaMuIbl, TPHU3MBI, IWIMHAPA, KOHYyca, IIapa;
yMEHHE HaXOJUTh OTHOIIECHHE 0OBEMOB MOIOOHBIX (QUTYP

YMeHue omnepupoBarh TMOHSATHSAMH: MHPSIMOYTOJbHAas CHCTEMa
KOOPJIMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOpOB, IPOM3BEICHHE BEKTOpPAa HA YHCIIO, Pa3JIOKEHHE
BEeKTOpa 1O 0asucy, CKalsIpHOE NPOM3BEICHHUE, BEKTOPHOE
MPOU3BEICHNE, YroJd MEXIY BEKTOpaMH; YMEHHE HCIOIb30BATh
BEKTOPHBIH W KOOPJMHATHBIH METOJ JUISl PEIICHHs] TeOMETPUUYECKUX

3aJ1a4 U 3a]a4 JPYIUX y4eOHbIX IPEAMETOB

YMenue BbIOMpaTh MOAXOASIIMNA METOA MJIsA pEeUIeHHs 3a/lauH;
MOHMMAHHUE 3HAYMMOCTH MATEMaTUKH B HM3YYCHHH MPUPOJHBIX H
OOIIECTBEHHBIX IMPOLIECCOB M SBICHUHN; yMEHHE pPAaCIO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHUE MPHUBOJUTH
MpUMEpPbl MaTEMaTUYECKUX OTKPBITUH POCCUUCKOM M MHPOBOM

MaTeMaTU4eCKON HayKn

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

EI'D I1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna ¥ BBIYUCICHUS
1.1 HarypanbsHsie u 1esbie yncia. [Ipu3Haku IeTMMOCTH IETBIX YHCEN
12 Panmonaneupie yncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIICHTHI,
' OeCKOHEYHBIE TIEPUOANYECKHE JPOOH
13 ApudpmeTnueckuii  KOpeHb ~ HaTypajdbHOW  cTtemeHu.  JleWictBus ¢
' apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
14 Crenens ¢ uensiM mokazareneM. CTENeHb C pallMOHAIBHBIM IOKAa3aTeIeM.
' CBoiicTBa CTENICHU
15 CuHyC, KOCUHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypadbHbIC JTOTapU(MbI
JleiicTBuTenpHbIe 4yucia. ApupMeTHUECKHUE ONepaluu C JACHCTBUTEIHHBIMU
1.7 yrcnamMu. [TpuOmmk€HHbIE BBIUMCICHUS, MpaBUia OKPYTJEHUS, MPHUKUAKA U
OIICHKA PE3yJIbTaTa BIUUCICHUI
1.8 [IpeoGpa3oBaHue BBIPAKEHUI
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Komriuiekcurle ynciia

2 VYpaBHEHMs U HEpAaBEHCTBA

2.1 Ilenble u 1pOOHO-paAIIOHANIbHBIE YPaBHEHUS

2.2 HppanuuoHanbHbIe ypaBHEHHS

2.3 TpUroHOMETpUYECKUE YPABHCHHS

2.4 [Toka3zarenbHble U TorapupMUUecKre ypaBHEHUS

2.5 Ilenble u 1pOOHO-pALIIOHAIbHBIE HEPABEHCTBA

2.6 WppanuonaibHbie HEpaBEHCTBA

2.7 IMoka3zarenbHbIC U JOrapu(MUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA  HCPABEHCTB

2.10 VYpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucteMsl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIMH U TpaduKu

31 OyHKIM, criocoOsl 3ananus GpyHkuu. ['paduk dynkuun. BzaumHo obpatHbie
' byukun. Yétaele u HeuéTHble pynkuuu. [lepuoanueckue GpyHKInm

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HadeHUH (yHkuuu. Hymn QyHkuuu.

3.9 [TpomexxyTkn 3HaKONMOCTOSIHCTBA. IIpOoMeXyTKM MOHOTOHHOCTH (YHKLHUU.

' MaxkcuMyMbl 1 MUHUMYMBI (yHKIMHA. Hanbospiee 1 HanMeHbIIee 3HaueHUe
(GYHKIIMHM Ha IPOMEKYTKE

33 CrenenHast (QyHKIUS ¢ HaTypaJbHBIM U LIENbIM INOKa3areneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEeHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu

3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku

36 Touku paspeiBa. AcuMOTOTHl TpadukoB ¢yHkIMA. CBoMcTBa (YHKIMH,
' HENpEepPbIBHBIX Ha OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENILHOCTEH

38 Apudmernueckass U TeoMmeTpuyeckas mnporpeccuu. Dopmyna CIOXHBIX
' IPOIICHTOB
4 Hauana MmaTemaTtuueckoro aHanmsa

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 3I€MEHTAPHBIX (YHKITHMA




[IpumeHeHne MPOM3BOIHONW K HCCIENOBAaHHUIO (DPYHKIMI HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxaeHre HanGobIIero 1 HaMMEHbIIero 3Ha4eHus (pyHKIuu
Ha OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
S) MHokecTBa 1 JIOTHKA
5.1 MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena u MOBEpXHOCTU BpallleHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIA YYEHUKA

Atanacsu JI.C., Byry3os B.®., Kagomues C.b. u ap. 'eomerpust (mpoduiibHbI ypOBEHB)

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Toypounsie pa3pabotku no reometpun: 10 knacc. Aposenko H.A.

[Toypounsie pa3pabotku no reomerpun: 11 kmacc. Kopanesa I'.1.

Maremaruka. 3a/1a4u ¥ yIpaKHEHUs Ha TOTOBBIX yepTexka. 10-11 kimace. PabunoBuu E.M.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://infourok.ru/

https://nsportal.ru/




https://znanio.ru/

https://vznaniya.com/

https://kopilkaurokov.ru/

https://www.uchportal.ru/

https://videouroki.net/

https://sdamgia.ru/

https://uchi.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 283794527629869324954276015987603411863249112248
Bnageney MaHbwwHa Onbra BnaguMuposya

OeicTevTened C 10.03.2026 no 10.03.2027



http://www.tcpdf.org

		2026-06-29T09:11:54+0500




